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PatGouyas nporpamma yueOHoro npeamera «®@usuka. bazosblii yposenb». 10-11 kiaace

1. ITosicHUTeILHASA 32ANIHCKA

PaGouass mporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHHUI M TpeOOBaHUI K pe3ylibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHOM
nporpammsbl, npexacraBieHHbIXx B DPI'OC (IIpukaz MwunoOpHayku Poccum ot 17.05.2012 1. Ne 413,
3aperucTpupoBaH MuHucTepcTBOoM foctuiu Poccuiickoit @eneparuu 07.06.2012 r., per. nomep — 24480),
a Take ¢ yuétoM (enepanbHOil pabouel mporpaMMmbl BOCIIUTAHHSI, KOHIEMIUU MPENoAaBaHus y4eOHOTo
npenMera «@Pu3uka» B o0pa3oBarenbHBIX opraHuzauusx Poccuiickoit ®epepanuu, peanu3yoOMUX
OCHOBHBIE 00pa3oBarenbHble Tporpammel (yTB. Pemmennem Komnerun Munnpocsemenust Poccun, mpotokon
ot 03.12.2019 NeI1K-48H).

[Tporpamma no ¢uzuke 6a30BOr0 ypoBHsS Ha yPOBHE CpeaHero obiero oopa3oBanus pazpaboTaHa Ha
OCHOBE TIOJIOKEHUN M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOW IPOrpaMMBbL,
npencrasieHubix B @I'OC COO, a taxxke ¢ yuérom denepanbHoil paboueil mporpamMMbl BOCIUTAHUS U
KOHIICTILIMY TIperoiaBaHust yuyeOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OopraHu3anusx Poccuiickoit
®denepanny, peaqu3yroMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copep:xanue nporpamMmbl 1o (GU3MKE HAMPaBICHO Ha (OPMUPOBAHNE ECTECTBEHHO-HAYYHOU KapTUHBI
Mupa obyvarommxcs 10—11 xmaccoB mpu o0yyeHuu ux Gu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeSITeNbHOCTHOTO Tmonxoxa. IIporpamma mo ¢usuke coorBercTByeT TpedboBanmsim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKxke
YUUTBIBAET HEOOXOIUMOCTh pEaTM3allMd MEXIPEIMETHBIX CBs3ell (U3MKH C €CTEeCTBEHHO-HAayYHBIMHU
y4eOHbIMU TIpeaMmeTamMu. B Hell ompenenstorcss OCHOBHbBIE LIeTM M3y4eHUs (PU3MKHU HA YPOBHE CPEIHEro
o0miero o6pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUSI Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE,
npeaAMeTHBIE (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

e [IJJaHUpPYEMbIE pE3yNbTaThl OCBOCHHUS Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE

IpeIMETHBIE PE3YNIbTAThI IO TO1aM O0YUYEeHHUS;

e cojepkanue yuebHoro npeamera «dusukay mo rogam oOydeHuHs.

du3nka Kak Hayka o HauboJsee oOIUX 3aKOHAX NPUPOAbI, BBICTYIAs B KaueCcTBE y4yeOHOro mpeaMera
B IIIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHUCTEMY 3HaHUH 00 okpyxaromem mupe. LIkonbHbI Kypc
(GbU3UKN — cUCTEeMOOOpa3yIoIMIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHe
3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SIBJICHUH, N3y4aeMbIX XHUMHEH, Onosioruei, pusndeckoi reorpaduei
u actpoHoMueil. Mcnonb30Banue W akTMBHOE NMpUMEHEHHE (DU3NYECKHX 3HAHUN ONpeeNnseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cepe dHEPreTHKH, TPAHCIOPTa, OCBOSHUS KOCMOCA, MOJyYEHHS

HOBBIX MaTE€pHAJIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. M3ydenue (pu3MKyM BHOCUT OCHOBHOH BKJaJ B



(bopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHUH TPUMEHSTh
Hay4HbII METOJ| IO3HAHUS IIPH BBITIOJHEHUH UMHU Y4E€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢u3uKu I YPOBHS CPEIHEro OOIIero 00pa3oBaHUS MOJOXKEH P UACH, KOTOpPHIE
MO>KHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypc SIBJISIETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepHall U3 BCeX pa3esioB (PU3MKH, BKIIOYAET KaK BONPOCH] KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM C HeW Marepuan Kypca (GHU3MKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisercss GopMHpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIIECTBE U MOJIE.

Hoesn ecymanumapuzayuu. EE peanu3zanysi npeanosaraeT UCIoIb30BaHUE TyMaHUTApHOIO NTOTEHIMaIa
¢u3n4ecKoil HAayKH, OCMBICIIGHHE CBSI3M pa3BUTUS (U3UKKA C pa3BUTHEM OOIIECTBA, a TaKKe C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaomoii nanpasnennocmu. Kypce QU3MKU MpeanojaraeT 3HakOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX U TEXHOJOTHUECKUX MPUTIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS SJIEMEHTOB COACPIKAaHUS, MOCBAMIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJOTHH, a
TaKxke 00CyKAeHUs IPoOIeM PaLlMOHAIBHOIO MPUPOIONIONIb30BaHUS U SKOJIIOTHYECKOI 0€301MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpeIHEero oOIiero oOpa3oBaHUs SIBIISIOTCS
¢dusnveckne Teopuu (GOpMHUPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOPHUH, POIH
(GyHIaMEHTAILHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX NPEICTABICHHUSX O MPHPOJE, TPaHHIAX
NPUMEHUMOCTH TEOPHA, 1151 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CuCTeMHO-JeITEbHOCTHBIM MOAX0 B Kypce (U3MKM peanu3yercss Npexae BCero 3a Ccuér
OpTaHU3aIMH dKCTIEPUMEHTAIBHON JeATeNbHOCTH oOyuarommxcs. Jast 6a30Boro ypoBHsS Kypca (pU3UKH —
3TO WCIIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHUMEHTOB M JTaOOpaTOPHBIX PadoT,
KOTOpbIE B MporpaMme Mo (u3nke OObEIUHEHBI B OOLIMI CHHCOK YYEHHYECKMX MPAKTHMYECKHX padoT.
Bbinenenue B yka3aHHOM IepeyHe JabOpaTOpHBIX padOT, MPOBOAUMBIX JJIsi KOHTPOJIS U OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOTO MpoIlecca MCXOAS U3 OCOOCHHOCTEH TUTAHUPOBAHHS H
ocHamieHusi kaOmHera ¢u3uku. [Ipm 3TOM oOecmeumBaeTcs OBJIaJeHHE OOYJAOIUMUCS YMEHHUSIMH
MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHs], HCCIIEOBAaHUS 3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH U TOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE YIENsSETCS PEIICHHIO pPAacuY€THBIX M KAadeCTBEHHBIX 3amad. [Ipm sTtoM s
pacu€THBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 33[]a4d C SIBHO 33JaHHOW (PMU3NYIECKON MOJENBIO, TIO3BOJISIFOIINE
IPUMEHATh W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO0 pasjena Kypca, Tak U HHTETpUpYS
3HaHUS U3 Pa3HbIX pa3aesnoB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/JaHUsl HA O0bICHEHHE
MpoTeKaHus (U3NYECKUX SBJIEHUN UM MPOLIECCOB B OKPYXAIOIIeH KU3HU, TPeOyIolIe BhIOOpa (PU3NUYECKOM

MOZCIIN OJId CUTyalluU IMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTepa.



B coorBerctBum ¢ TtpeboBanmsiMu PI'OC COO k MaTepHATbHO-TEXHUYECKOMY OOECIeYEHHUIO
y4aeOHOro mporiecca 0a30BbId YPOBEHb Kypca (PU3MKU HA YPOBHE CPEIHEro oOIero oOpa3oBaHUs JTOKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KaOuHeTa ()M3MKM WM B YCJIOBUSX WHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO MHUKIA. B kKaOuHeTe GU3HKHN JOHKHO OBITh HEOOXOIUMOE JTa00paTOPHOE
000pyI0BaHUE JIJISl BHIMOJIHEHHS YKa3aHHBIX B IIPOrpaMMe 1Mo (PU3UKE YUSHHUECKUX MPAKTHUECKUX padoT u
JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOoHCTpallMoOHHOEe 000pyJ0BaHUE (HOPMUPYETCS B COOTBETCTBMH C MPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M OOECIEeYMBAET IIOCTAHOBKY MEPEUYMCICHHBIX B MpOrpaMMe MO (HU3UKE KIIOYEBBIX
JIEeMOHCTPAIUI JUIS UCCIICOBAHUS N3Y4aeMbIX SIBIICHUH M IPOLIECCOB, SMIUPUICCKUX U (YHIAMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMCHCHHH.

JIaGopatopHoe 000OpyAOBaHHE ISl YYCHHYECKHX MpPAaKTUYECKHX paboT Qopmupyercs B BuUie
TEMaTUYECKHX KOMIUICKTOB M OOECIIeYMBAETCS B pacdy€re OJHOrO KOMIUIEKTa Ha ABYX OOYYarOLIMXCS.
TemaTnueckue KOMIUICKTHI JIa0OPaTOPHOTO OOOPYIOBaHUS JIOJKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUHU aHAJIOTOBBIX U IHU(POBBIX MPHOOPOB, & TAKKE KOMITBIOTECPHBIX H3MEPUTEIBHBIX CUCTEM B
BUIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU TETISIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opMHUpOBaHHME WHTEpeca W CTPEeMJICHHS OOYyYaromMXCs K HAyYHOMY HW3YYCHHUIO MPUPOJIBI,

PA3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTeﬁ;

® pa3BUTHE NPEJACTABICHUI O HAyYHOM METOJIE MO3HAHHUA U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHSI K OKPY>KAIOLIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa MU3Y4YECHHUS OCHOB CTPOCHUS MaTepUU U
(GbyHIaMeHTAIbHBIX 3aKOHOB (DM3UKH;

e (¢opmHpoBaHUE YMEHUN OOBACHSTH SIBJICHUS C MCIOJIb30BaHUEM (DM3HUYECKUX 3HAHWUN U HAyYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuEe MpeACTaBICHUN O Poau (PU3MKK A1 Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJOTHUH.

JloCTIKEHHE THX IeNieii 00ecreunBaeTcs pelIeHneM CIeyIOINX 3a/1a4 B IIPOoIIecce H3yYeHUs Kypca

(U3KUKHN HAa YpPOBHE CpEAHEro 0011Iero o0pa3oBaHus:

e [puOOpeTeHHe CUCTEMbl 3HAHMM 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, JJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpo(u3HKH;

e ¢opMHpOBaHHE YMEHUN TMPUMEHSATh TEOPETHYECKHUE 3HAHUA JUIsl OOBSICHEHUS (PU3HMUECKUX
SIBIIGHUY B TIPUPOJIE U JIJISl IPUHSATHUS PAKTHUECKUX PEIICHU B TOBCETHEBHON KHU3HMU;

® OCBOCHHE CIIOCOOOB pEIICHHs pa3IMYHBIX 33]ad C SIBHO 33JaHHOW (HPU3MYECKON MOEIBIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATENIHOE CO3/laHhe (U3NYECKON MOJeNnH, aJeKBATHOM YCIOBHSIM

3a7a4u;



® JIOHMMAaHHUC (1)I/I3I/ILICCKI/IX OCHOB MW IPHUHIOHUIIOB I[CI‘;ICTBHSI TEXHUYCCKUX YCTpOﬁCTB u
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIAACHHUC METOJaMHU CaMOCTOATCIBHOT'O IJTaHUPOBAHUA u MMPOBCACHUA (bHBI/I‘-ICCKI/IX
OKCHEPUMEHTOB, aHalW3a H HHTEpIpeTauy HH()OpMauu, ONpEeAeICHHUs TOCTOBEPHOCTH
MOJTyYSHHOTO Pe3yJIbTara;

® CO3/laHWE YCIIOBHHA JUIsI Pa3BUTUS yMEHHH MPOEKTHO-HUCCIICAOBATEILCKOW, TBOPYECKOM
JeSITeITbHOCTH.

[Ipemyiaraemselii B mporpaMMe 1o (U3MKE NEpeveHb JTa00PaTOPHBIX U MPAKTUYECKUX PaOOT SIBIISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAEJaeT BHIOOpP MpOBeNeHHs Ja0OpaTOpPHBIX PAadOT M ONBITOB C YYETOM
WH/IMBUYATBHBIX 0COOEHHOCTEH 00yJarOIInUXCsl.

Mecro npenMeTa B yueOHOM IIJIaHE

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE Cpe/lHEro ol1iero oopazoBanus orBoautcs B 10

KJjacce —2 4Jaca B Hedenro, B 11 kitacce —2 yaca B HEZIENIO.

2. Copep:xkanne 00y4eHuUst
10 kanace
Pa3neu 1. ®dusuka U MeTO/IbI HAYYHOI'O NIO3HAHUS
®dusuka — HayKa o npupozae. Hayunele MeTo1bl MI03HAHUA OKpYXkarolero Mupa. Poib skcniepumMenTa u
TEOPHH B IIpOLecce MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue (u3ndeckux sBICHUN u mporieccoB. Hayunsle runores3sl. Ouszndeckne 3aKOHBI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUSI.
Pone 1 MecTo Gu3uKU B (OPMHUPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHUpA, B MPAKTHYECKOU
NEeATEIbHOCTH JIFOACH.
Jlemoncmpayuu
AHanorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pa3nea 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHWYecKoro JBmxkeHHs. Cucrema oOTcuéTa.
Tpaexropus.
Ilepemerienue, ckOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepHalbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClI0’KeHNE IEPEMELIEHUN U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE UM paBHOYCKOpPEHHOE MPAMOJIMHENWHOE ABMKEeHHE. ['paduku 3aBUCMMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHMS, [IyTH U NIEPEMEIICHUS MAaTEPUAIBHOW TOYKH OT BPEMEHH.

CBoOoaHOe najieHne. Y CKoOpeHue cBOOOTHOTO MaICHHS.



KpuBonuneiinoe nuxeHue. [[BrokeHME MAaTepHATIbHON TOYKH IO OKPY>KHOCTH C TMOCTOSTHHOW IO

MOJAYJIO CKOPOCTHIO. YTJOBasi CKOPOCThb, JIMHEWHass CKOpOCTh. llepwom wu wactora oOpalieHwus.

[eHTpOCTpEMHUTEIILHOE YCKOPEHHUE.
TexHudeckue yCTpoMuCTBA U MPAKTUYECKOE IIPUMEHEHHUE: CIIUIOMETD, IBUKEHHUE CHAPAIOB, LIEIIHbIE U
pEMEHHBIE TIEpEayH.
Jlemoncmpayuu
Mopeinb cucteMsl 0TCUETA, UIUTFOCTPALMS KUHEMATHYECKUX XapAKTEPUCTUK JBHKCHHUS.
[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.
[Tagenue Ten B BO31yX€ U B Pa3pEeKEHHOM IIPOCTPAHCTBE.
Habmtonenue nBuxeHus Tena, OpOomEeHHOr0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.
Hamnpasnenue cCKOpocTH IpU JBUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3ydyeHne HepaBHOMEPHOTO JBUKECHMS C LIENbIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUs MEXAY IYTSAMH, IPOUICHHBIMU TEJIOM 3a IIOCJIEA0BATEIBHBIC PABHbBIC
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3ydyeHue nBuKEeHUs IIApUKa B BI3KON )KUJIKOCTH.
W3yuenue nBU>KEHUS Teja, OpPOLIEHHOTO TOPU30HTANIBHO.
Tema 2. /lunamuxa
[IpuHnun otHOcuTenbHOCTH ['anmunes. Ilepsoiii 3akoH HeroToHa. MIHEpumanbHbple CHCTEMBI OTCUETA.
Macca tena. Cuna. [TpuHuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa 111 MaTepranbHOM TOUKH.
Tpernii 3axkoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.
3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBas kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl Tpenus (mokos, ckoyibxeHus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus

CKOJIBKCHUA U CUJIa TPCHUA IIOKOA. KOB(I)q)I/ILII/ICHT TPCHUA. Cuna COIIPOTUBJICHUS TIPU ABUKXCHUUN TCJIa B

KHUIKOCTHU HUJIHU Ta3€.

ITocTynaTtenbHOE U BpallaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOrO TEA.
MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHusl. [1nedo cuisl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHnuueckue YCTPOfICTBa " NPAKTHYCCKOC MPUMCHCHHEC: IMOAIINITHUKH, ABUKCHUC HUCKYCCTBCHHBIX

CITyTHHKOB.
Jlemoncmpayuu
SBneHue nuHepuuu.
CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TE.
Bropoii 3akon HeroToHa.

N3mepenue cu.



Crnoxxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

W3yuenne nBmxeHus: Opycka Mo HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IMPYXHHE U PE3UHOBOM 00pasie, OT UX
nedopmariuu.

HccnenoBanue ycnoBuii paBHOBECHs TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKonbl COXpaHeHUn 6 MeXAHUKe

WMnynbc MaTepuanbHOM TOUYKH (Tea), CUCTEMbI MaTepUaibHbIX ToueK. VIMIyJIbC CUIIbI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMIyjbca. PeakTMBHOE JBUKECHHUE.

Pabora criibl. MOIIHOCTD CHJIEL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenumaneHas osHeprus. [loTeHnmaneHas dHeprus ynopyro aAe(OpMHUPOBAaHHOW MPYKUHBIL.
[TorennuanbpHas SHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuaneHble U HEMOTEHUMAIbHbIE CUIbl. CBsI3b paOOThl HEMOTEHIUAIBHBIX CUJ C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKMHHBIA IHUCTOJET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

Ilepexosa moTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3ydenne abCoOIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ W3MEHEHHMEM MEXaHHYECKOH SHEepruM Tejla Ha IMpHUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBHS YacTHI] BelecTBa. Mopaemnu
CTPOEHHSI Ta30B, KUJIKOCTEH M TBEPIBIX TeA U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEJEH.

Macca u pazmepsl Mmosekyn. KomnuectBo Beniectsa. [locrossaaas ABoraapo.



TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONH TEOPHH HICabHOTO
raza. AOGCONIIOTHAs TeMIlepaTypa Kak Mepa CpeAHed KMHETHYECKOW YHEPTUH TEIJIOBOTO JIBUIKECHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B WIealbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. | paduueckoe
MpeJICTaBJICHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTporucTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BelecTBa, (oTorpaduu MOJEKyll OpPraHuYecKuX
COETUHEHUH.

OmnpiThl 0 AU y3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Mopnaens onbiTa [HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS HI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JlyXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEeHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cuctemMa. BHyTpeHHSs SHEprus TepMOJMHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHenus. KomndyecTBo TemnoTsl U padota. BHyTpeHHss SHEprus 0JJHOaTOMHOIO Hi€aibHOro ra3a. Bussl
TeIUIoNepeiay: TEeIUIONPOBOJAHOCTb, KOHBEKLHUS, HW3JIydeHUE. YJelnbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI IpH TEIIoNepeaaye.

ITonarue 06 aguabatHOM mpouecce. [lepBblil 3akoH TepMoauHamMukH. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKH K n3onpoueccam. I'paduueckas uaTeprperanns padboThl rasa.

Bropoii 3akon TepmonunamMuku. HeoOpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennossie MamuHbl. [IpUHIUIBL AEHCTBUS TEIUIOBBIX MaiiH. [IpeobpazoBaHus SHEPTUHN B TETLIIOBBIX
MammHax. Kosddumment noneznoro neidictBust TemmoBoit Mammebl. [{ukn KapHo u ero xosddumment
MOJIE3HOTO AEMCTBUSI. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPT€TUKH.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHHE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEW SHEPruM Tejla IMPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO

JIENCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOU TPYOKe IMyTEM TpeHUS (BUICOIEMOHCTpAIIHS).



W3meHneHnne BHyTpeHHEH 3Hepruu (TemrepaTyphl) Teja Mpu Teruionepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIs BHYTPEHHETO CTOPaHUsI, PEaKTHBHOTO JIBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoont

[Tapoobpa3zoBanue u KoHaeHcanus. McnapeHue u kureHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJIQKHOCTH Bo3ayxa. HacelmenHuslit nap. Y aenpHas TEIIoTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEpPaTyphI
KHUIICHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTA/LIOB. JKuukue

KpucTaJibl. COBpeMeHHLIC MaTCpHraJibl. IInaBnenue u KpucTallin3anus. VaenpHas TemoTa IIABICHUS.

Cybnumarus.
YpaBHEHHE TEIIOBOTO OajaHca.
TexHuveckue yCTPOHCTBA U MPAKTHYECKOES MPUMEHEHHE: TUTPOMETP U IMCHXPOMETP, KAIOPHUMETP,

TEXHOJIOTHUHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOoHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. OneKTpudeckuil 3apsia. JlBa Buma snekTpuueckux 3apsaoB. [IpoBoaHuKH,
IVBJICKTPUKH ¥ TTOTYITPOBOIHUKHU. 3aKOH COXPAaHEHHS SJIEKTPHUIECKOTO 3apsiia.

BzaumopeiictBue 3apsiioB. 3akoH Kymnona. TodeuHBIN SJEKTPUUYECKUN 3apsl. DIEKTPUUECKOE TOJIE.
Hanpsok€HHOCTh  dnekTpuueckoro mois. [IpuHmMNm cymeprno3uiuu  dMeKTpUdeckux mnosed. Jlunum
HANPSKEHHOCTH AJIEKTPUIECKOTO OIS,

PaGora cunm snektpocratmueckoro mons. [lotennman. Pasnocte moreHmmanos. [IpoBomHWKH ©
TVDJICKTPUKHU B DJICKTPOCTATHUECKOM TToJie. [IudnekTpudeckas IpOHHIIaeMOCTb.

3HeKTpOéMKOCTB. KOHI[CHC&TOP. SHCKTpOéMKOCTL IJIOCKOI'0 KOHJACHCATOpA. 3Hepr1/15{ 3apsAKECHHOT'O

KOHACHCATOpAa.



TexHuueckue  yCTpOWCTBA W INPAKTHYECKOE  NPUMEHEHHUE:  JJIEKTPOCKOI,  AJIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DJIEKTPOINpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE 110JI€ 3apsSyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMDIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMHU U IUIJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DNEeKTpUUECKOE CONpPOTUBIEHHE. YJIEIIbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHoOE,
[IapaJuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTb 3JIeKTPUYECKOT0 TOKA.

DNeKTpOABMKYIasl Cuja U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKA. 3akoH Oma Ui MOJIHOM
(3aMKHYTOM) 251ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAss MPOBOAUMOCTb TBEPABIX METAIJIOB. 3aBUCHMOCTb CONPOTHBJIEHUS METAIJIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOcTBEHHass U MpUMECHas MPOBOAUMOCTh MOITYIpoBOAHUKOB. CBoiicTBa pP-—N-
nepexoza. [loxynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B pacTBOpaxX M PaCIIaBaX AJIEKTPOJUTOB. DIIEKTPOIUTHYECKAsT TUCCOLMAIMS.
DIIEKTPOJIN3.

DneKTprYeCKHil TOK B ra3ax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Momnnus. [lna3ma.

TexHnyeckue ycTpoHCTBAa M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETp, BOJBTMETP, pEOCTar,
HUCTOYHUKUA TOKA, DJIEKTPOHATPEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMUCTOPbI M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN A0,

raJJbBaHHKa.



Jlemoncmpayuu

N3mepenue critbl TOKa U HAPSDKCHHMS.

3aBUCHUMOCTh COINPOTUBICHUS HUINHAPUICCKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN TOMEPEUYHOrO
CEUCHUS U MaTepuaa.

CwMmerraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue AIEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amMbIKaHWE TrajbBaHUUECKOTO AJIEMEHTa U
OIICHKAa BHYTPEHHETO COTIPOTHBIICHUS.

3aBUCHMOCTh CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTh BO3TyXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHne cMEIIaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEH CHUITbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

HaoGrotenune amektposusa.

Me:xnpeaMeTHble CBSI3H

Nzyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCymecTBiIsieTcs ¢ yu€TOM COJEp>KaTEIbHbBIX
MEXIMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Medicnpeomemnvle nousmusi, CBS3aHHBIE C HM3yYCHHEM METOJOB HAYYHOTO TO3HAHHS: SBJICHHE,
Hay4yHbId (hakT, THIOTEe3a, (QU3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, JKCIICPUMEHT,
MOJIETTUPOBaHUE, MOIeNIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHHM, NTuHelHas ¢(yHKus, mapadona, rumepOoia, HX
rpadUKy U CBOHCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCUHYC, TAHT'CHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOSKIIMH HA OCH KOOPJWHAT, CIIO)KCHHE BEKTOPOB.

buonocus: Mexanuueckoe IBIKEHUE B JKUBOW mpupoje, nuddysus, ocMoc, TEII000MEH KHBBIX
OpPraHu3MOB (BU[BI TEIUIONEPEIAUU, TETIOBOE PABHOBECHE), DIEKTPUUECKHE SBICHUS B KUBOU MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIECTBA, MOJISPHAS
Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TeEJN, KHUJIKOCTEH W Ta30B, JJICKTPHUUSCKHE CBOHCTBA METAIUIOB,
ANEKTPOIIUTHYECKAs TUCCOIMAIINS, TallbBaHUKA.

Teocpaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUEe TBUKCHHUH C UCTIOJIH30BAHUEM MEXAHH3MOB, YUET TPEHUS B TEXHUKE,
TTO/IITUITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAHEHWS WMIYJIbCa B TEXHHUKE (pakeTa, BOJIOMET W JIPYTHE),
JIBUTATEh BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUITMOHEDP, TEXHOIOTHH
MOJIyYEeHUsI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAaHOMATepUAIOB, K HAHOTEXHOJOTHH,
JNEKTPOCTATHYECCKAs  3allUTa, 3a3eMJICHHE  JJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  TPHHTED,

3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIIEKTPOOCBETUTEIHHBIE PUOOPHI, TaTbBAHUKA.



11 kaacc
Pasznen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3aMMOAEHCTBUE TMOCTOSAHHBIX MAarHuTOB. MarnuTtHoe tmone. Bekrop
MarHuTHOM HHAYKUMH. [IpuHOMN cynepno3uuuyM MarHUTHBIX NOJed. JIMHMM MAarHUTHOM WHAYKIIMH.
KapTtrna nuHuii MarHUTHOM MHAYKLIHMH M1OJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTtHOe Mojie TpOBOJHUKA ¢ TOKOM. KapTuHa JMHUNA WHAYKIIMM MAarHUTHOTO TOJIS JJIMHHOTO
NPSIMOTO TIPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KaTylmku ¢ TokoM. OnbeIT Opcrena.
B3anmMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenma, e€ monynb M HampaBieHue. J[BHKeHUE 3apsyKEHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia.

SIBneHue 3MEeKTPOMArHUTHOM MHAYKIMHU. [[0TOK BEekTOpa MarHUTHOW MHIYKUMUU. DJIEKTPOABUKYILAS
cujia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIuu Papajes.

BuxpeBoe anexTpudeckoe 1moje. DNEKTPOABIKYIAS CUila MHAYKIIMU B MPOBOJHUKE, JBIKYIIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHUYeCKuEe yCTPOICTBA U MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBbIE MAarHUTHI, 3JEKTPOMArHHTHI,
AEKTPOJIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTULl, MHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHIYKIUU.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenrne MarHuTHOTO TOJISE KATYIITKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.



HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHIYKLIUH.
Pa3nea S. KosieOanust ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KONEOAHUSA

Konebarensnass cuctema. CBoOoaHble MexaHM4Yeckue KojeOaHUs. [apMoHMYeckne KoJeOaHMs.
Ilepuon, ywacrorta, amrmutyna u ¢asza konebanuit. [IpyXKuHHBI MasTHUK. MaTeMaTHUYeCKH MasTHUK.
VYpaBHeHHe rapMOHHUYecKUX KosjeOanuil. [IpeBpalenne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUIX.

Konebarenbubliii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYpe. AHAJOTHs MEXIYy MEXaHWMYECKMMH U 3JIEKTPOMAarHUTHbIMH KoseOanusmu. ®opmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUU B UJCATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aryxarouux kosneOaHuAX. BelHyxIeHHble MexaHMueckue KosiebaHus. Pe3oHaHc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHNSI.

Ilepemennbiii  TOok. CHHYCOMJANbHBIMH IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAaUEHUE CUIIbI TOKA M HAIIPSKEHHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada U NOTpedICHUE FTEKTPUUECKON SHEPIUU. DKOJIOTHYECKHE
PUCKU IIPU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa MCHOIb30BaHUS 3JIEKTPOSHEPIUU B IOBCEIHEBHOM
KU3HU.

TexHuueckue ycTpolCTBA M NPAKTUYECKOE IPUMEHEHHME: JJIEKTPUUYECKHH 3BOHOK, I'€HEpaTop
NEPEMEHHOT'0 TOKA, IMHUHU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeNbHON cucTeMbl (IPY>KMHHBIN WJIK MAaTEMATUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx KojaedaHuii.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcumsiorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) JUISL AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocnenoBaTENbHOM — COEIMHEHUU PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mogens IMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJbIX KOJeOaHUU Tpy3a HA HUTH OT JJIMHBI HUTH U Macchbl
rpysa.

HccnenoBanue INEPEMEHHOIO TOKA B ILENMM M3 IOCJIEIOBAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazcHumMHble 60IHbL



Mexannyeckue BOJIHBI, yciaoBus pacnpoctpaneHus. [lepuon. CkopocTs pacnpocTpaHEHUs U JUIMHA
BouiHBI. [lonepeunsie u npoaoibHbIE BoHBL. HTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyUY€HUs 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B snexkrpoMarHuTHON BosiHe. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE,
npesioMiIeHue, noispuzanus, qudpaxius, uarepeperius. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBL paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.

DIEKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE  MHCTPYMEHTHI,
yJIbTPa3ByKOBasl JIMarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, paAUuONpUEMHHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebnronieecs Te10 Kak UCTOUHUK 3BYKa.

Habnronenune oTpaxeHus U MPeTOMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue nntepdepeHny U AUPpakiny MEXaHUYECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGiroienne cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJICOaHMIA.

WccnenoBanne CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIIEHHME, NOJspU3aLus,
audpakius, UHTephEpeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHETHOE pacIpOCTpaHEHNE CBETA B OJTHOPOIHOM cpene. JIydu cera.
To4euHbIi1 ICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoenne n300paxkeHui B MIOCKOM 3epKale.

IIpenomnenue cBeta. 3aKOHBI MPEJIOMIIEHHUS CcBeTa. AGCOIIOTHBIN MOKa3arenp npenomieHus. [lonHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi MojaHoro BHyTPEHHET0 OTPasKEeHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparonie u paccenBaroniye JuH3bl. ToHKas nauH3a. POKYCHOE pacCTOSIHME M ONTHYEcKasl Cuiia
ToHKON NH3BL. [locTpoeHne n3o0pakeHuit B COOMpAIOLINX M pacceuBarolluX JuH3ax. Popmyna TOHKOU
JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast onrtuka. WuTepdepeninus cBeta. KorepeHTHble HCTOYHHMKH. YCIIOBUS HaOIIOJCHUS
MakCUMyMOB M MHHHMYMOB B HHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX

HCTOYHHUKOB.



Hudpakus ceera. [udpaknuonnas pemérka. YcnoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB IpH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PEIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: OUYKH, JIyna, (oToannapar, MpOeKIMOHHBIN
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsiMmonnHEtHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHUM B JIMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHm cBera.

HaGmonenue nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

Habmronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue nokaszarens IpeIoMIECHUS CTEKIIa.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

HaGirotenue aucriepcuu cBera.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel  TPUMEHMMOCTH — KIACCHMYECKOM  MexaHWuKd. [locTynaTel  CHEIMATbHOM  TEOpUU
OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHUIUI OTHOCUTEIBbHOCTU
DOWHINITEHHA.

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMe IJICHHEe BPEMEHH U COKpAIlleHUE JUIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEpPTrUel U UMIYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs OKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®otonsl. opmyna [InaHka cBsi3u HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJbC (HPOTOHA.

OtkpeiTue u wuccnenoanue ¢oroadpdexra. Onbiter A. I'. CroneroBa. 3akoHbl (GoTOdIPdEKTa.
VYpasuenue DitnmreitHa 1151 hotodpdekra. «KpacHas rpanuia» hotodddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHnueckue ycTpoHCTBa U TNpaKTUUYECKOe MpUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJHEUHAS

Oatapest, CBETOINOI.



Jlemoncmpayuu
®dotor(hPeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodgpdekra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmbeiTel Pesepdopna mo paccesHuro o -dactuil. [lmaHerapHas Monaenb
atoma. [loctynarel bopa. M3nyuenue u moruyomeHnue (GOTOHOB MU IMEPEXOAE aTOMa C OJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEH SHEPTrUU aToMa BOJIOPO/Ia.
BonHoBbie cBolicTBa yacTull. Bonubl ge bpoiis. KopryckynspHO-BOJHOBOM Tyaau3Mm.
CrioHTaHHOE M BBIHYKJEHHOE U3JIyUYEHUE.
TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3 (CHEKTPOCKOIN),
na3ep, KBAaHTOBBII KOMITbIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmroienue nuHeHYaThiX CIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HaGroienne JIMHeWYaToro CreKTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS sjpa. OTKpbITHE paJu0aKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuto cocraBa paauOaKTHBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-, ramma-
u3ny4yeHus. BnusiHue pairoakTHBHOCTH Ha )KMBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas mogens siapa [eitsen6epra—MBanenko. 3apsin sijpa.
MaccoBoe uncio siapa. M3oTomns!.
Anbda-pacnan. DJEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
PaZMoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M NepCHEKTHUBHI SAEPHON HSHEPreTHKU.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON IHEPTeTHKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo/161 HaOIIOICHUS U PETHCTPAIH dJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHble B3auMoeiicTBus. EqMHCTBO (u3nueckoil KapTUHbBI MHUpa.



TexHuueckue ycTpoOWCTBAa M MPAKTUYECKOE MPHUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siepHBIi
peakTop, aToMHas 6omba.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpekoB vyacTuil (110 TOTOBBIM (oTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMHUU. [IpHKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruum ConHua u 3BE34. 3BE3IBI, MX OCHOBHBIE
XapakTEepUCTUKU.  JluarpaMma  «CHEKTpasibHBIA  KJacC  —  CBETHUMOCTbY».  3BE3/Abl  TJIaBHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3]l TJIABHOM IOCJIEI0BATEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIEHUU U 3BoIouuu CojiHLA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Mneunslii [1yte — Hama ["anaktuka. [lonoxenue u npuxenue Connua B ["anaktuke. TUnbl ragakTHK.
Panuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa606ma. Pas6eranue ramaktuk. Teopust bosnbiioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle npo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Habmtonienuss HEBOOPYKEHHBIM TJIa30M C KCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUId
OTIpe/ieNICHUs] MOJOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fus CeBepHOro
MIOJIyILIApHS U APKHE 3BE3BI.

Habmonenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHON U 3THYECKON cepax
NeSITeIbHOCTH YEJIOBEKa, POJb U MECTO (PM3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTHHE MHUDA,
poib (uznyeckord TeopuH B (OPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢bu3nyecKkoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX IPEACTaBICHUI O
MIPUPOJIE.

MexnpeamerHblie CBA3U

N3zyuenne xypca ¢pusnuku 6a30Boro ypoBHs B 11 kimacce oCyIecTBIsIeTcs ¢ yU€TOM CoJlepKaTeIbHBIX

MCKIIPECIMETHBIX CBSI3EH C KypCaMu MaTE€MaTUuKH, 6I/IOHOFI/II/I, XUMHWU, reorpa(bm/l 1 TEXHOJIOI'HU.



Mesicnpeomemuvie nonamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAYYHOIO ITO3HAHMA: SIBICHHUE,
Hay4HbIl (akT, rumoresa, (¢uU3NYecKas BEIMYMHA, 3aKOH, TeOpHs, HaOII0AEHUE, HKCIEPHUMEHT,
MOZCIINPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CUCTEMBbl ypaBHEHHWH, TPUTOHOMETPHUYECKHE (DYHKIMM: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOCKUUH Ha OCH
KOOp/IMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIMH, NpU3HAKK TOJO0MS
TPEYyroJIbHUKOB, OIPEEICHUE IUIOIAAN IJIOCKUX Uryp U 00bEMa Tell.

Buonoeus: snexTpudeckue SBJICHUS B )KUBOW MPUPO/IE, KojeOaTeIbHbIC ABWKCHUS B )KUBOU MPHUPO/IE,
OIITUYECKUE SIBICHUS B )KUBOM NPUPOAE, NCUCTBUE PAAUALIMH HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa3oBaHMsl KPUCTAJUIMIECKOM PEIIETKH, CIEKTPATbHbIN aHAIIN3.

T'eoepaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJI€KH MArHUTHBIX Py, POTOCHEMKA 36MHOM MMOBEPXHOCTH,
IIPEJICKa3aHue 3€MIIETPSICEHUH.

Texunonocusi: JMHUM  DJIEKTpPOIlEpeNad, TIEHEpaTop IEPEMEHHOTO TOKA, AJIEKTPOJBHUIATElb,
WHAYKIIMOHHAS TIeYb, paaap, paAuoONpuEMHHUK, TEIeBU30p, aHTeHHA, Tenedon, CBY-neus, MpOoeKIIMOHHBIH

arrapar, BOJIOKOHHAas OIITUKa, COJIHCUHAasd 6aTapes{.

3. [Inanupyemble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI
OcBoenne yueOHOTO TpenMera «Du3wka» Ha YPOBHE CpeIHEro o0Imero obpa3oBaHus (0a30BBIMA
ypOBeHI)) JOJIDKHO o0ecreunThb AOCTHXKCHUC CICAYIOMUX JIMYHOCTHBIX, MCTAMMPCAMCTHBIX U HNPCAMETHBIX
00pa30BaTeNbHBIX PE3YyIHTATOB.
JInyHOCTHBIE Pe3yJIbTAThI
JImaHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘-IC6HOl"O npeamMeTa «Du3mKan JOJIKHBI OTpaXaTb TOTOBHOCTH U
CIOCOOHOCTh OOYy4aroLIMXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3MLIMENH JUYHOCTH,
CHUCTEeMON I[EHHOCTHBIX OpPUEHTAIlUi, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPaAULIMOHHBIM [EHHOCTSM POCCHUHCKOro OOIIecTBa, pacIIUpEeHHE JKU3HEHHOTO OMbITa U  OIbITa
ACATCIIBHOCTH B IMPOLECCE pCain3allii OCHOBHBIX HaHpaBJ'[CHI/Iﬁ BOCIIUTATEIbHOU JACATCIIbHOCTH, B TOM
YHCIIe B YaCTH:
1) rpamIaHCKOrO0 BOCIUTAHMS:
c(hOPMHUPOBAHHOCTH TPAXKAAHCKON TO3HUIIMUA O0YUAIOIIETocs] Kak aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOTO 0011IeCTBA;
IMPUHATHE TPAAUIIUOHHBIX O6HI€'—ICJ'IOB€‘I€CKI/IX TYMaHHUCTUYCCKUX U JEMOKPATUUCCKHUX HeHHOCTeﬁ;
TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B HHTEPECAX TPAKIAHCKOTO OOIIECTBa, y4aCTBOBATH B
caMOympaBleHUH B 00pa30BaTeIbHON OpraHU3aIiy;
YMCHUEC BSaHMO}IeﬁCTBOBaTL C ConuaJIbHBIMHM HMHCTUTYTaMH B COOTBETCTBUU C HX (bYHKI_[I/ISIMI/I u

Ha3HaUYCHHEM;



TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKON JIE€ATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKOH UACHTUIHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHONIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSIM POCCUUCKUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHS,

CIIOCOOHOCTh OIIEHWBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYACHh Ha
MOPaJIbHO-HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAylIero;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOLIEHHE K MHUpPY, BKJIIOYas OCTETUKY HAy4HOTO TBOPYECTBA, MPUCYIIETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS S

WHTEpEC K PA3IMYHBIM cdepaM TpodheCcCHOHATHLHOU IEATCIIEHOCTH, B TOM YHCJIC CBS3aHHBIM C
(GU3MKOW W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP Oymymied mpodeccuu W peain30BHIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (PM3UKHU HA MPOTSIKECHUH
BCEH KU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHMS

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYIbTYPHI, OCO3HaHHE TI00aTBbHOTO XapaKTepa dKOJIOTUYECKUX
npo0em;

IJIAHUPOBAHUE M OCYIIECTBIICHHE JICWCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS IElei
YCTOMYMUBOTO Pa3BUTHS YEIOBEUECTBA;

pacUIMpeHHe OIbITa IEATEIbHOCTH 3KOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHUM
1o (usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
buznuecKoil HayKu;

OCO3HAHWE IIEHHOCTH HAyYHOW JeATeIbHOCTH, TOTOBHOCTH B TMpolecce HU3YYeHHs] (PUBUKH

OCYHICCTBIIATD IMMPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTE HHANBUAYAJIBHO U B TPYIIIIC.

MeTanpeamMeTHblie pe3yJabTaThl
Ilo3naBaTenbHBIE YHHBeEPCAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble joruyeckue 1eiicTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBATh U aKTyaJIN3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONPEIENATh UEIH IEATEIIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3zpabarhiBaTh TUIAH pEIICHUS MPOOJIeMbl C YYETOM aHaIM3a UMEIONUXCS MAaTepHAlbHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHHMBATh COOTBETCTBUE PE3YyJbTATOB LEJSAM, OLICHUBAThH
PHUCKH MOCIEACTBUN AESATEIBHOCTH;

KOOPJIMHHUPOBAThH U BBHIMOIHITH PA0OTY B YCIOBUSX PEAbHOTO, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKue NeicCTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHSATUSAMHU ¥ METOIaMU (PU3HUECKON HAYKU;

BIIJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEILCKOH W TPOEKTHOW NEATENhbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB pelIeHHs 3anad (pU3ndeckoro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMUS;

BIIQJIETh BUJAMU JEATEIBHOCTH MO TIOJYYEHHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETalNH,
peoOpa30BaHUIO U MMPUMECHCHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE MPH CO3MaHUH YIeOHBIX
MPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh NPUYMHHO-CIICCTBEHHBIE CBSI3M M AKTYalM3UpPOBATH 3a/ady, BBIJBUraTh THIOTE3y €€
pelieHusi, HaXOIuTh apryMEHTBhI JJis JOKa3aTelbCTBa CBOMX YTBEPXKICHHUM, 3aJaBaTh MapameTpbl M
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd Pe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4 B 00pa30BaTEIBLHOMN JACATEIHBHOCTH, B TOM YHCIIE TIPU
U3Y4YEHUU (DPU3HKHY;

JaBaTh OLEHKY HOBBIM CHUTYAIIUsM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Padora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMH TOJYYeHHUS WHPOpManuu (PU3MUECKOTO COJEPKaHUS W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh TTOUCK, aHATN3, CHCTEMATHU3AIMI0 U MHTEPIPETANI0 HHHOPMAITHI
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOIB30BaTh CpPEICTBAa WH()OPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTUHA B peEUICHUU

KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W OpraHU3allMOHHBIX 3ada4d C CO6J'IIO}IGHI/IGM Tpe60BaHI/II\/’I OpProOHOMHMKH,



TEXHUKH O€30IaCHOCTH, THUTUEHBI, pecypcocOepekeHusi, TMpaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COAEP)KaHUS B PA3NUYHBIX (QopMarax ¢ Y4E€TOM Ha3HAYCHHS
nH(pOpMAIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OPMY NIPEICTABICHUS U BU3yaIH3aIHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JNESATEIBHOCTH;

pacro3HaBaTh MPEAIOCHIIKN KOH(DIMKTHBIX CUTYAIMd U CMATYaTh KOH(IUKTEHI;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX NEHCTBUI ¢ yU€TOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATD L€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AECUCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh TUIAH ACMCTBUIA, paclpellesiTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXKJOr0 yYyacTHUKAa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE POEKTHI, OLIEHUBAThH HJIEU C MO3UIIMKA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHWE B Pa3JIMYHBIX CUTYALUSX, IPOSIBISTDH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCaAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranmusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITEILHOCTh B 00JACTH (PU3MKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBIISATh IUIAH PELICHUS PACUETHBIX M KAaUYE€CTBEHHBIX 3a/ay, IJIAH BBINOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPEANOUYTEHUIH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OILICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO OJPYAULMU B 00JaCTH (U3MUKH, IOCTOSHHO
MOBBIIIATH CBOM 00PAa30BATENBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:
J1aBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IE€SITEIbHOCTh, OIIEHUBATh COOTBETCTBUE

PE3yJIbTAaTOB LIETSAM;



BJIJIETh HABBIKAMHU TI03HABATENbHOM pedIeKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JACUCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHUI;

UCTIOJIb30BATh MPUEMBI pedIIeKCHUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPH AHATIU3€E PE3yIbTaTOB JACSITEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce qocTuxkeHHs! TMUYHOCTHBIX PE3YyJbTATOB OCBOEHHUS MPOTpamMMbl MO (U3UKE IS YPOBHS
cpenHero ooOmero o6pazoBaHus Yy OOYYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIIEKT,
Mperoiararomuil copMUpPOBaHHOCTH:

CaMOCO3HaHUs, BKJIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUAETH
HAIpPaBIIEHUs Pa3BUTHUS COOCTBEHHON AMOLIMOHANIbHOH cepbl, ObITH yBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOUIEIO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MIOBE/ICHHE, CIIOCOOHOCTh aJJalTUPOBATHCS K AMOLIMOHAIBHBIM W3MEHEHUSM M IPOSBIATH TMOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAKOUIEH CTPEMJIEHHE K JOCTHKEHHUIO LIeJId U YCHEeXY, ONTHUMH3M,
MHULIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAOMIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €TO
IIPU OCYLIECTBIIEHUU OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLINX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C APYTUMH JIHOAbMH,

3a6OTI/ITBCH, MPOABJIATH UHTEPCC U Pa3peIIaTh KOH(I)J'II/IKTLI.

IIpeameTHbIE pe3yJbTAThI

K xonmy o6yuenus B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JACSITEILHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENeil: MarepuanbHas TOYKa,
WHEepIHaIbHas CHCTeMa OTCu€Ta, aOCOJTIOTHO TBEPAOE TENO, WICANBHBIN Tra3, MOJENH CTPOSHHUS Ta30B,
KUIKOCTEN U TBEPMABIX TEJ, TOUCYHBINA AJIECKTPUUCCKUN 3apsil IPH pelieHnn (PU3NIECKHX 3a/1a4;

pacro3HaBaTh (pu3nUecKkue sBICHUs (ITPOILIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA U JJIEKTPOJMHAMHMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE ABW)KEHHE, CBOOOJHOE TMaJeHHe Tel, ABMKEHHE IO OKPYKHOCTH,
WHEepIWs, B3auMoieicTBue e, nuddys3us, OpOyHOBCKOE ABHUKEHUE, CTPOCHHE KUIAKOCTEH U TBEPIBIX TeE,

M3MEHeHHe 00bEMa TeN MPH HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIapeHue, KOHIeHC CallHs,



MJIaBJICHUE, KPHUCTAIM3AlMsl, KHUIICHHE, BIAXXHOCTh BO3/yXa, IIOBBIINICHWE JaBJIEHUS Ta3a IPH €ro
HarpeBaHUW B 3aKPBITOM COCYZAE, CBS3b MEXKIY TMapaMeTpaMH COCTOSHHUS Ta3a B H30MpoIeccax,
ANEKTPU3ALHNS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONHCHIBATH MEXAHHYECKOE JBW)KCHHE, HCIONB3Yys (H3WYECKHEe BEIMYMHBI: KOOPAWHATA, IYTh,
MepeMenieHrue, CKOpPOCTh, YCKOpEHHEe, Macca Tella, CWUJla, HMITYJIbC Tela, KUHETHYeCKas »HEPTus,
MOTEHITMAIbHAS DHEPTUs, MEXaHW4YecKas padoTa, MEXaHW4YeCKas MOIIHOCTh; IMPH OIMHMCAHWH TPABHIBHO
TPaKTOBATh (PUIWYCCKUI CMBICT HKCIONB3YEMbIX BEIWYUH, MX OOO3HAYCHHS W CIUHUIBI, HAXOIUThH
(OpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU,

OMKCHIBATh HM3YYCHHBIC TEIJIOBBIC CBOWMCTBA TEI M TEIUIOBBIC SBJICHUS, HCIOJB3Ys (PU3HUCCKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss KHHETHYECKas JHEPrus XaOoTHYECKOTO JBHIKCHUS
MOJICKYJ, CPEIHEKBAJAPATUIHASI CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEpPrus, padora
raza, KoO3QQUIUEHT TOJE3HOTO ICHCTBHS TEIIOBOTO JBHUTATENS; NPHU OMUCAHUM MPABHIBHO TPAKTOBATH
(bu3MYeCKUi CMBICT HUCHOJB3YEMBIX BEIWYHH, WX OOO3HAYEHHUS U EIUHUIIBI, HAXOIUTH (QOPMYJIBI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUHHAM;

OIMCHIBATh W3YYCHHBIC AJICKTPUUYCCKUE CBOWCTBA BEIIECTBA M DJICKTPUYCCKHE SIBJICHUS (IIPOIIECCHI),
UCTIOJNB3YSl (PH3UYECKUE BEIMYMHBI: JICKTPUUICCKUHN 3apsy, DJIEKTPUYECKOE I0JIe, HAMPSIKEHHOCTH IOJIA,
MOTEHIIMA], Pa3HOCTh ITOTEHIMAJIOB;, TPH OIMCAHUM TMPABWIBLHO TPAaKTOBaTh (U3UYECKUH CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U EJUHUIIBI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLINE JaHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMUYUHAMU;

aHAIM3UPOBATh (DU3MUYECKUE TPOIECCHl W SIBJICHUS, WCIOJB3Ys (DU3UYECKHE 3aKOHBI M TPHUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HeloToOHa, 3aKOH COXpaHEHUsS MEXaHUYECKOW HHEPTuw,
3aKOH COXpaHEHHs UMITYJIbCa, IPUHIIUIT CYTIEPIIO3UIIMU CHII, TPUHIIUIT PABHOIMIPABUS HHEPLUATHHBIX CHCTEM
0TCY€Ta, MOJEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEAHCH
KMHETHYECKON HSHEPTrUU TEIUIOBOTO JBM)KCHHS MOJIEKYJI C aOCOJIOTHOW TEeMIEepaTypoi, MEepBBIA 3aKOH
TePMOJUHAMUKHM, 3aKOH COXpPAHEHHS JJEKTPUUYECKOTo 3apsna, 3akoH KysioHa, mpu 3ToM paznuyarhb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUSA (TPaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3Indarh
yCIOBUS MX O€30MaCHOTO UCTOIh30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIONTHSATH AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3MYECKUX SIBJICHUN U MPOILIECCOB C UCTOIh30BAHUEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH ITOM (QOpMYyIUpOBaTh MpolieMy/3ajady U TUIOTE3y y4eOHOro
JKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TPEUIOKCHHOTO OOOpYHAOBAaHUS, TPOBOJHWTH OIBIT H
(hopMynHUpOBaTh BHIBOJIBI;

OCYIIECTBISITh TPSMbIE W KOCBEHHbBIE H3MEpeHUs (PU3NYECKUX BEIHYWH, MPH OTOM BHIOMPATH

OIITHMAJIBHEIN CITOCO0 HU3MCPECHUA U UCITOJIB30BATh U3BCCTHBIC MECTOABI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/II\/’I;



UCCIIEIOBaTh 3aBUCUMOCTH MeXAY (U3MUECKUMU BEIUYMHAMU C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpEeHUl, IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBATH PE3yNIbTAaThl MOJYUYEHHOM 3aBHCHMOCTH
(bU3MUYECKUX BEIIUMYMH B BHJIC TaOIUI] 1 TpaHKOB, EIaTh BEIBOIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

coOmonatk mnpaBmia O€30MacHOTO TpyAa MpPHU IMPOBEACHWU HCCIENIOBAaHMNA B paMKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemiars pacyEéTHHIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENBIO, UCTIONb3YS (PH3UUIECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBHS 33/1a4M BHIOMPATh (PU3HUECKYIO MOJIENb, BBIICISITh (DU3UUICCKHEC
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, NMPOBOJUTH PACUEThl U OICHUBATh PEaJbHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL;

pelaTh Ka4yeCTBEHHBIE 3aJja4M: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUYMBYIO LIETIOUKY PACCYKAECHUN
C OTMOPOH HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS,

UCIIOJIb30BaTh TMPHU PEHICHWH YYEOHBIX 3a7ad COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU IS
MOWCKA, CTPYKTYpPUPOBAaHMsSI, HWHTEPIPETAllUd ¢ TMPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMYJISIPHOM
nH(OpPMALIMY, TIOJYYEHHOW W3 Pa3IMYHbIX WCTOYHUKOB, KPUTHUYCCKH AaHAIU3UPOBATH IOIYIACMYIO
nH(OpMaIHIO;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B PAa3BUTHUE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIIOJIb30BAaTh TEOPETHYCCKUE 3HAHWS 10 (U3UKE B IOBCEAHCBHOW MHU3HU I OOCCIICUCHHS
0e30MmacHOCTH MpU 00paIIeHuu ¢ TPUOOpaMU U TEXHUYSCKUMU yCTPOUCTBAMH, JJISI COXPAHEHUS 3JOPOBBS U
COOJTIOICHUSI HOPM DKOJIOTUYECKOTO TMOBEJICHHUS B OKPYKaIOIIEH Cpejie;

paboTaTh B TpyMIe C BBIMOJHEHWEM PAa3IMYHBIX COLMATIBHBIX POJieH, MIaHuPOBaTh PaboOTy TPYIIIBL,
palMoOHAIBHO PacHpenessiTb OOS3aHHOCTH W TUIAHUPOBATH JCSATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHUSX,

a/IeKBaTHO OLIEHMBATh BKJIAJ KaX/0r0 U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMAaTPpUBAEMON MTPOOIEMBI.

K xoHny o6yuyenus B 11 kiacce mpeaMeTHble pe3yiabTaTbl Ha 6a30BOM YpPOBHE JOJDKHBI OTpaXKaTb
C()OPMHUPOBAHHOCTD y O0YHAIOIUXCS YMEHUI:

J€MOHCTPUPOBAaTh Ha MpHUMEpax posib U MecTo (pU3MKU B (OPMUPOBAHWU COBPEMEHHON Hay4yHOMU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJOTUH, B IMPAKTUYECKON NEATEIBHOCTH JIOJEH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUeCcKOl KapTUHBI MHUPA;

YUUTHIBaTh TPAaHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIeei: TOYEHHBIN AJIEeKTPUUYECKUil
3apsn, JIyd CBETa, TOUEUHbI UCTOYHHK CBETA, SIEPHAs MOJENb aTOMa, HYKJIOHHAsI MOJENb aTOMHOIO siapa
IIPU pelIeHnn PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (IpOIecChl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTpUUYECKask TPOBOAUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,

MAarHuTHOC }IeﬁCTBHH TOKa, BSaHMO)IeﬁCTBHe MAariuToOB, OJJICKTPOMAarHuTHass HWHAYKOWA, JleﬁCTBPIe



MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM M JIBHXKYIIMKCS 3apsii, dJICKTPOMAarHUTHBIC KOJICOaHUsI U BOJIHEI,
NPSIMOJIMHEHHOE PAacIpOCTPaHEHUE CBETa, OTPAKEHHUE, TNpelioMIIeHHe, WHTephepeHIus, Audpakius u
MOJIIpU3alvsl CBETa, MUcTepcusi cBeta, (porosnexkrpuueckuii r¢dekt (hotodrddexT), cBeToBOE AaBleHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI M HCKYCCTBEHHAs paIMOaKTHBHOCTD;

ONMCHIBATh  HM3y4YCHHBIC CBOWCTBAa  BEIIeCTBA  (DJIIGKTPHUUECKUE, MATrHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO TMPOBOAMMOCTD PA3IMUHBIX CPEI) U ICKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI), HCIIOIB3YSI
¢u3nvecKkre BEIWYMHBL: JICKTPUYECKUNA 3apsj, CHJIa TOKa, DJEKTPUYECKOE HANpsDKEHUE, SJIEKTPHUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuja, paboTa TOKA, MHIYKIHMS MarHUTHOTO
noJisi, cuina Awmmnepa, cuina JlopeHna, HHIYKTUBHOCTh KATYIIKH, SHEPTHs AJIEKTPHUYECKOTO U MAarHUTHOTO
MOJICH, TepUoJl M YacToTa KojeOaHWid B Koyie0aTelbHOM KOHTYpe, 3apsiji W CHJa TOKa B TIpOIEcCe
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
ONMCAaHWM TPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYCHHUS W
CIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PH3UUECKYIO BEJTMUNHY C IPYTUMHU BEIMYMHAMMY;

OIMCHIBATh M3YYCHHBIC KBAaHTOBBIC SIBJICHUS M MPOIECCHI, HCIOJB3Ys (PU3MUECKUE BEITHMYUHBL:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA, YHEPTHA U UMIYIbC (HOTOHA, TEPHOJ
MOJTypactiaaa, SHEPTHs CBA3HM aTOMHBIX S/IEp, MPU ONMHMCAHUH TPABMIBHO TPAKTOBATH (PU3UYECKUN CMBICIT
UCTIOJIb3YyEMBIX BEJIMYHMH, WX OOO3HAYCHHS WM CIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE TaHHYIO
(U3NYECKYIO BEIUYHHY C JIPYTHMHU BEIMYMHAMU, BBIYUCIISTh 3HAYCHNUE (PU3MUECKON BEITMYMHBI;

aHATM3UPOBATh (PM3MUECKUE TPOLECCHl U SBJICHUS, MCIONB3YS (U3NUECKHE 3aKOHBI U MPHUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJOBATEIILHOTO M TapaUIeTbHOTO COCTUHEHUS MPOBOJHUKOB, 3aKOH JIKOyIs—
JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKIMM, 3aKOH MPSIMOJIMHEHHOIO pacHpoCTpaHEHHUs CBETa, 3aKOHbI
OTpPaKEHMsI CBETa, 3aKOHBI MpPEJOMJIEHUS CBeTa, ypaBHeHHe OMHIUTeHHa i ¢orodddexra, 3aKoH
COXpaHEHHs SHEPTHH, 3aKOH COXPAaHEHHS HMMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsS MacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagoaKTUBHOTO pacmaza, MpU 3TOM pa3invarb
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €r0 MaTeMaTH4eCKOe BBIPAKEHHME W yCJOBUs (TpaHHMLbI, 001aCTH)
PUMEHUMOCTH;

OTIpPEJIeNIATh HAIPaBJICHNE BEKTOpA MHIYKIIMH MarHUTHOTO TIOJIS IPOBOIHUKA C TOKOM, CHIIBI AMIiepa
u cwibl Jlopenna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3aBaeMO€e MJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATE SKCIIEPUMEHTHI 110 HCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHMi: Ipu 3TOM (opMyIHupoBaTh IpobiieMy/3afadyy U THUIOTE3y y4eOHOro
OKCIIEpUMEHTa, COOMpaTh YCTAHOBKY W3 TPEMIOKEHHOTO OOOpYAOBaHHS, TWPOBOJUTH OIBIT |
(bopMyIMpOBaTH BBIBOJBI;

OCYILIECTBIATh MpPSMble M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYMH, NPU ITOM BbIOMpPATh

OIITHMAJIBHEIN CII0Cco0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC METOABI OLICHKHA HOT‘peIHHOCTeﬁ I/ISMepeHHﬁ;



HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C UCIIOJIb30BAHUEM MPSMBIX W3MEPEHHIl: PH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BETUUYUH B
BU/JIe TaONHI U TpadUKOB, AENATh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHNUS,

coOmonatk mnpaBmia O€30MacHOTO TpyAa MpPHU IMPOBEACHWU HCCIENIOBAaHMNA B paMKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaAHUS;

pemiars pacyEéTHHIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENBIO, UCTIONb3YS (PH3UUIECKUE 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4d BHIOMPATh (U3NUYECKYIO MOJCIb, BBIICIATh (DU3HUECKUC
BEJIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs, MPOBOJUTh PacuéThl U OLEHUBATH PEAbHOCTD
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL;

pelaTh Ka4yeCTBEHHBIE 3aJja4M: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUYMBYIO LIETIOUKY PACCYKAECHUN
C OTMOPOH HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS,

UCIIOJIb30BaTh MPU PEHICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTHUHU JUIS
MOWCKA, CTPYKTYpPUPOBAaHMsSI, HWHTEPIPETAllUd ¢ TMPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMYJISIPHOM
nH(OpMALINY, TIONYYCHHOW W3 PA3NTMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAIM3UPOBATH IOJy4aeMYIO
nH(OpMaIHIO;

OOBSICHATH MPHUHLIUIIBI ACUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB, pa3inyaTh YCIOBUS
ux 0€30MacHOro MCIOJb30BaHUs B TOBCEIHEBHOM JKU3HH,

MIPUBOJIUTh MPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHC HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIONIb30BaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW KH3HU s oOecredeHus
0e30MmacHOCTH MpHU 00pallleHuu ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, IJII COXPAHEHHS 3JOPOBBS U
COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpPYKaloIlel cpefe;

paboTarh B TPYIIE C BBIMOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH, MIIAHUPOBATH PAaOOTy TPYIIIHI,
paIoHaIbHO pPACIpENeNsaTh O0S3aHHOCTH W TUIAHUPOBATH JAESATETbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,

AICKBATHO ONCHUBATDH BKJIAJ KAXXJA0I'0 U3 YUACTHHUKOB I'PYIIIILI B PCHICHUC paCCManHBaeMOﬁ HpO6.]'I€MBI.



4. TemaTu4eckoe NJIAHUPOBAHUE
10 kmace (2023-2024 yuedOHBIii rox)

Ne Tema KouaunyecTBo 4acoB JJIeKTPOHHbIE
n/m Bcero  Konrpoabubie Ilpaktnueckne (UMQpoBbie)
paGoThI PadoThI oOpa3oBaTe/ibHbIE
pecypcesbl
Paznen 1. PU3UKA U METO/1bl HAYYHOI'O IO3HAHMUSA
1.1 Ddusnka 1 METOIBI 2 bu6nmorexa [IOK
HAy4YHOTO https://m.edsoo.ru/7f41bf72
MIO3HAHUS
Hroro no pazueny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 7 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHEI 6 1 1 bubnunoreka LIOK
COXpaHCHHS B https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI 9 1 bubmuoreka [{OK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KMHETUYECKOMN
TEOpUHU

3.2 OCHOBBI 10 1 bubnuorexa [JOK
TEPMOJIMHAMHUKHU https://m.edsoo.ru/7f41bf72

3.3 ArperatHble 5 bubmuoreka [IOK
COCTOSIHHSA https://m.edsoo.ru/7f41bf72
BEII[ECTBA.
®da3oBblie
MIEePEXO0/IbI

Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA

4.1 DNeKTpOoCTaTUKA 10 1 bubmuorexa [IOK

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

4.2 [TocTosHHBII 12 1 bu6nunorexa LIOK
IEKTPUICCKUI https://m.edsoo.ru/7f41bf72
TOK. Toku B
Pa3TUYHBIX
cpenax

Hroro no pasneny 22

OBIIEE 66 3 3

KOJIMYECTBO YACOB

I10 ITPOT'PAMME

11 knace (2024-2025 y4eonblii ron)

Ne Tema KonuyecTBo yacoB DJIEeKTPOHHBIE

n/n Bcero  Kontpoannsie IIpakrtunueckue (1M(PpoBEHIe)
paGoThI pPadoThI o0pa3oBaTe/bHbIE
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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

pecypchl

Pazpea 1. JIEKTPOJUHAMUKA

1.1 MarsuTHoe nose. 11 1 3
DJIeKTpOMarHUTHAs
WHTYKIIAS
Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

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

2.1 MexaHu4ecKkue u 9 1 bu6mmoreka [IOK
AJIEKTPOMArHUTHbBIE https://m.edsoo.ru/7f41c97c
KoJieOaHMs

2.2 MexaHu4ecKkue u 5 1 bu6mmoreka [IOK
AJIEKTPOMArHUTHbBIE https://m.edsoo.ru/7f41c97c
BOJTHBI

2.3 Onruka 10 3 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OCHOBBEI 4 1
CIICIMaJIbHOM
TEOpUHU
OTHOCUTEIBLHOCTH
Utoro no pazneny 4

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTBI 6 bu6mmoreka [IOK
KBaHTOBOM ONTHKHU https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 OJIEMEHTHI 7
aCTPOHOMUU U
acTpopU3UKH

Uroro no pazneny 7

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

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6oOmaromee 4 bubmuorexa [JOK
MOBTOPEHUE https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO = 68 3 7
YACOBIIO
ITPOIT'PAMME
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