MopnucaHo uuppoesoi nognucbio: CesactbsaHoBa Onbra leHHaabeBHa

CeBacTbAHOBa Onbra leHHAAbEBHA 1.7 0120 19:3609 +0700

MVYHULIUITAJIBHOE BIOJDKETHOE OBHIEOBPA3OBATEJIBHOE YUYPEXJEHUWUE

PACCMOTPEHO Ha 3acelaHuu
MO yuuteneit TOUHBIX U €CTECTBEHHBIX
npoTokoa Ne 1

ot «31» aBrycra 2024r.

«CPEIHAA IHIKOJIA Ne 37»

COI'TACOBAHO VYTBEPXJIEHO npuka3zoMm aupekTopa
Ha 3acenanuu MC MBOY «CII Ne 37» Ne 01-05/ oT «31»
npoTokoa Ne 1 aBrycra 2024r.

ot «31» aBrycra 2024r.

PABOYAA ITPOI'PAMMA

IIpeamer:

duzuka

YpoBeHb 00pa3oBaHus:

cpenree (1MoTHOE) o6miee oopazosanue (10 — 11 kmaccer)

Cpok peanu3zanumn:

2024-2026 rr.

IIporpamma n YMK:

®usnka 10 — 11 xnaccer. IIporpamMmer o ¢usuke (6a30BbIi U IPO(PUIBHBIN YPOBHH),
aBTopsl mporpammsl B. C. [Janromenkos, O.B. KopmynoBa. Mocksa, «/Ipoday, 2014), u3
coopumka «lIporpamMmmel 11 001Ie00pa3oBaTeNbHEIX yupekaeHnid. @usnka. Acrponomus. 7-11
KIL» (coctaButenu: B. A. Koposun, B.A. Opmnos, M., «/lpoday, 2014).

®dusnka. Yueonuk mis 10 kiracca 00meo0pa3oBaTeIbHBIX YUPSKIACHUHN HU3HKE
(6a3oBwIit ypoBeHs), ['.51. Msakumes, b.b. byxosnes, H.H. Corckuii. Mockga.
«IIpocsemienne» 2017r.

@usuka. YueOnuk s 11 kimacca o0meoOpazoBaTeNbHBIX YUPEKICHUH (U3UKe
(6azoBhiit ypoBenb) I'.51. Msxkumes, B. B. Byxosues., B.M. Yapyrun Mocksa.
«IIpocBemenue» 2017r.

CocTaBuresib IPOrpaMMbl:

CazonoBa H.A.

MecTo 1 roa pa3padoTKu:

r. Hopuibck, 2024 r.




HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHSI Ha YPOBHE CpelHero oOmiero ooOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTelIbHOM mporpaMmel, npeactraBieHHbIX B OT'OC
COQO, a taxxe ¢ yu€tom QenepanbHOil paboyeli mporpaMMbl BOCTIMTAHHS W KOHIEHIMN MPEToAaBaHus yueOHOTo mpeameTa
«Duszuka» B oOpaszoBarenbHBIX oOpraHu3anusx Poccuiickoit Denepanuu, peanu3yrONIMX OCHOBHBIE 00pa30BaTEIIbHBIC
IIPOTPAMMBL.

Conepxanue mnporpaMMbl 1O (GU3MKE HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaroruxcst 10—-11 xmaccoB mpu oOydenun ux (u3mke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-ACSTEIHHOCTHOTO
nonxona. [Iporpamma no gusuke coorBercTByeT TpeboBanusiM GI'OC COO k maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
MeETalpeAMETHBIM pe3yJibTaTaM OOYYEHHS, a TaK)K€ YUYUTHIBAET HEOOXOJUMOCTh pealu3allid MEXIPEIMETHBIX CBs3el
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU IpeaMeTamMu. B Hell ompenesnstoTcsi OCHOBHBIE €M M3y4yeHUs: (U3MKUA Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUs, IUIAHUPYEMBbIE pe3yibTaThl OCBOEHUS Kypca (U3HKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B TOM YHUCIE MPEAMETHBIE PE3YJIbTAThI 110

rojam oOy4eHus;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rogam o0ydeHusl.

dusuka Kak Hayka 0 HanboJee 00IUX 3aKOHAX MPUPOIbI, BHICTYIAs B KaueCTBE y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT
CYLIECTBEHHBI BKJAJ B CUCTEMY 3HaHHUU 00 okpyxartouiem mupe. IIIKoabHBIA Kypc (UMK — CHCTEMOOOPa3yrOmun st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosioruei, pusznueckoit reorpadueit u actpoHommueil. Mcrnonb30oBaHWe M aKTMBHOE NMPUMEHEHHE
bu3nuecKux 3HAHUU OMpeNessieT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMHM B c(epe SHEpreTHKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUS HOBBIX MaTEpHAJIOB C 3aJaHHBIMM CBOMCTBAaMHU M JApyrux. M3yuenue (usmku BHOCUT
OCHOBHOM BKJIaJ] B (hOPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydawmoluxcs, B (opMupoBaHHE yMEHUUH
MPUMEHSATh HAYYHbIA METO/I MO3HAHUS MIPU BBITTOJIHEHUH MU YYEOHBIX MCCIIEIOBAHUN.



B ocHOBy kypca ¢u3MKM IS YpOBHS CpeIHEro oO0IIero oOpa3oBaHHs TMOJIOKEH psAld HAEH, KOTOpPbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €T0 MOCTPOCHHUS.

Hoesn yenocmuocmu. B cCOOTBETCTBUM C HEW KypC SBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH COICPKUT MaTepHall U3 BCEX
pa3nenoB GU3HMKH, BKIFOUAET KaK BOMPOCHI KIIACCUYECKOM, TaK M COBPEMEHHON (DHU3HKH.

Hoesn eenepanuzayuu. B COOTBETCTBUM C HeM Marepuasl Kypca (QU3MKA OOBEAMHEH BOKPYT (PU3MUECKHX TEOPHil.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE PEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pPUH, BEIIECTBE U MOJIE.

Hoesn cymanumapusayuu. EE peannsanus MpeanoyiiaracT KCIOJIb30BAHHE T'YMAaHUTApHOTO MOTEHIMana (U3HUECKO
HAyKH, OCMBICTICHUE CBSI3U Pa3BUTHsI (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUCCKUMHU, HPAaBCTBEHHBIMU U
AKOJIOTHYECKUMHU TTPOOIEMaMHU.

Hoesn npuxnaonoti nanpasnennocmu. Kypce (u3uku mpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TE€XHMUYECKUX H
TEXHOJOTHYECKHUX MPUTI0KEHUN U3yUYEeHHBIX TEOPHM U 3aKOHOB.

Hoesn sronoeuzayuu peanvsyeTcsl MOCPEICTBOM BBEACHHS SJIEMEHTOB COJEP)KaHUs, TMOCBAMIEHHBIX 3KOJOTHYECKUM
npobieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIEHHUS MpodiiemM
paIoHaIBHOTO MTPUPOIOTIONB30BaHUS U SKOJIOTHIECKONM OE30MacHOCTH.

CtepXHEBBIMU dJIEMEHTaMH Kypca (GU3MKK HA YPOBHE CPEIHET0 OOIIero 00pa3oBaHUs SBISIOTCS (GU3HUECKUE TCOPHUH
(dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYype MOCTpOSHUs (HU3UUIECKON Teopuu, posid (HyHIAMEHTATHHBIX 3aKOHOB U
NPUHIIAIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOE, TPAHHUIAX MPUMEHHUMOCTH TEOPUH, IS OMUCAHUS €CTeCTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CuCTEeMHO-JIETEIbHOCTHBI MOAXO0 B Kypce (U3MKH peaju3yercs TMpexae BCero 3a Cu€T OpraHu3aluu
AKCIIEPUMEHTAJILHON JAesITeNbHOCTH oOyuatommxcs. J[ms 0a30Boro ypoBHsI Kypca (DU3HKH — 3TO HCIOJB30BAHUE CUCTEMBbI
(bpOoHTaNBbHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U TAOOPATOPHBIX paboT, KOTOPHIE B IporpaMme no (pusuke 0ObeAMHEHbI B
OOIIHIA CITUCOK YYCHHUYECKUX MPAKTUYECKUX padoT. BeiieneHne B yKa3aHHOM IMEpeYHe JTa00paTOPHBIX padOT, MPOBOIUMBIX
JUIS KOHTPOJISI W OIIGHKH, OCYIISCTBIIACTCA Yy4YaCTHHUKaMU OOpa3oBaTEIBLHOTO IIpollecca HCXOAs W3 OCOOEHHOCTEH
MJIAHUPOBAHMST W OCHaIeHus kabunera ¢usuku. [Ipm sTomM oOecreunBaeTcss OBIAJICHUE OOYYAIOIIUMHUCS YMEHUSMU
MPOBOANTH KOCBEHHBIE U3MEPEHUS, UCCIIECAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH U MOCTAHOBKY OMBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



bonbiioe BHUMaHue ynensieTcsl PEIICHUI0 pacuy€THBIX M KAa4eCTBEHHBIX 3adad. [Ipm »ToM 111 pacu€THBIX 3amad
NPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33IaHHOM (PM3NYECKONW MOJEINBIO, TTO3BOJISIONINE MPUMEHATh U3YUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjiesia Kypca, TaK U MHTErpUpys 3HaHUS U3 pa3HbIX pa3ziesioB. [[1s KadyecTBEHHBIX 3a]ad
IPUOPUTETOM SIBJIIOTCS 3aJ]aHU HA OOBSICHEHUE MPOTEKaHUs (PU3NYECKHUX SBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH KHU3HH,
TpeOyromire BpIOOpa PU3NIECKOM MOAETH ISl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBun ¢ tpeboBanusiMu OI'OC COO k MaTepuambHO-TEXHUYECKOMY OOECIEYeHHIO y4eOHOTO mpolecca
0a30BbIN ypOBEHBb Kypca (DU3MKK HA YPOBHE CPEAHEro OO0IIero oOpa3oBaHUs JOJKEH M3y4daThCsl B YCIOBHUSX MPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCIOBHSIX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYyYHOro Hukia. B kaOunete
(GU3UKK TOIDKHO OBITH HEOOXOIUMOE J1abopaTopHOe 000PYAOBaHHUE ISl BHIIIOJHEHUSI yKa3aHHBIX B Iporpamme 1o ¢Gpu3uke
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHHUE.
JleMOHCTpallMOHHOE 00O0pynoBaHuE (POPMHUPYETCS] B COOTBETCTBHUU C MPHUHLUIIOM MHUHHUMAJIbHOW JOCTATOYHOCTH H
o0ecrieynBaeT IOCTAaHOBKY II€PEUUCICHHBIX B MporpaMMe M0 (QHU3UKE KIIFOYEBBIX JIEMOHCTpALMi UIsl HCCIelOBaHUA
M3y4yaeMbIX SBJICHHUI U MPOLIECCOB, IMIIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUUECKUX MTPUMEHEHHI.
JlaGopaTtopHoe 000pymOBaHME [UIsI YYEHHYECKUX TPAKTUUYECKUX paboT QopMmupyercs B BUAE TEMaTHYECKHX
KOMIUIEKTOB M 00€CleyuBaeTcsi B pacuéTe OJHOIO KOMIUIEKTa Ha JABYX OOydarommxcs. TemMaTH4ecKHe KOMIUIEKTbI
71a00paTopHOr0 O0OPYIOBAaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMILIEKCHOM HMCIIOJIb30BAHUM aHAJIOTOBBIX M LU(POBBIX
nprOOpPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE IU(POBBIX JTa00OpaTOpU.
OCHOBHBIMU 1IENISIMU U3Y4Y€HHUS (PU3HUKU B 00IIeM 00pa30BaHUM SBISIOTCS:
e (opmupoBaHHE HHTEpPECAa M CTPEMJICHUS OOYYAIOIIMUXCS K HAydyHOMY HW3YYCHHMIO NPUPOJIBI, pa3BUTHE UX
MHTEJJIEKTYyaIbHBIX ¥ TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUM O HAy4YHOM METOJ€ MO3HAaHUS U (HOPMHUPOBAHHE MCCIEAOBATEIHCKOTO OTHOIIECHUS K
OKPY>KaIOIIUM SIBJICHUSM;

e (¢opMHUpOBaHME HAy4YHOTO MHUPOBO33PEHUS KAk pe3ylbTaTa U3y4yeHUs] OCHOB CTPOEHHS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE YMEHHUI OOBSICHSTDH ABICHUS C UCTIONIb30BAaHUEM (DU3NUECKHUX 3HAHUN M HAYUYHBIX OKA3aTENIbCTB;

o (opMuUpoBaHME NPEACTABICHUNA O POIH (DUBUKH I PA3BUTUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JlocTKeHHE 3THX IeJie oOecreunBaeTCs pelieHHEeM CICIYIOIIMX 3ajad B TpoIlecce M3ydeHUs Kypca (pu3ukd Ha
YpOBHE cpesiHero o01iero 0opa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOUAs MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODU3UKH;

(dhopMHUpOBaHNE YMEHUN MMPUMEHSATHh TCOPETUUECCKUE 3HAHUS IJIs1 OOBSICHEHUS (PU3UIECKUX SBJICHUHN B MIPUPOJIE U IS
MPUHATHUS TPAKTUUECKUX PEIICHUH B MOBCEIHEBHOMN KU3HMU;

OCBOEHHE CIIOCOOOB PEIIeHNUs Pa3IMUHBIX 33]a4 C BHO 33JJaHHON (PU3MUEeCKON MOJIETIbIO, 3a/1a4, M0IPa3yMeBaIOIINX
CaMOCTOSTENIbHOE CO3aHue (PU3MUECKOW MOEIIH, aJIeKBAaTHOW YCIOBUSIM 33]1a4H;

NoHUMaHue GU3NYECKUX OCHOB U MPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOMUCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX
BIIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHHE METOJAAMH CaMOCTOATEIBHOIO IJIAHUPOBAHUS M MPOBEACHUS (PU3UUECKUX SKCIEPUMEHTOB, aHAIW3a U
MHTEpHpeTaluy HHPOpMalIUU, OTPEIETICHUS JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTara;

CO3[IaHHUE YCJIOBUU JJISl Pa3BUTUSI YMEHHU MPOEKTHO-UCCIEA0BATENBCKOW, TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE cpeaHero oodiiero oopa3zoBanus oTBoauTcs 136 yacos: B 10
Kyacce — 68 JyacoB (2 gaca B Hefienio), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipemmaraemeiii B mporpamme mo (u3uke mepedeHb JabOpaTOpHBIX U MPAKTUYECKUX pabOT  SBISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JI€JaeT BBHIOOP MPOBEACHUSA TaOOPAaTOPHBIX pPabOT W OMBITOB C YYETOM WHIAWBUIYATbHBIX
0COOCHHOCTEH 00yJaroImmnXCsl.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Paznen 1. ®usuka v MeTOAbI HAYYHOT'O MO3HAHUSA
®dusnka — Hayka o npupone. Hayunsle MeTOIBI MO3HAHMS OKpY’Karolero mMupa. Ponp skcnepumeHTa W TEOpUU B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue ¢puznyeckux sSBICHUM U mporeccoB. Hayunsie runote3sl. Ousnueckue 3aKoHbI U Teopuu. [ paHUIbI
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIMT COOTBETCTBUSL.
Pounb 1 MecTO (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTH JIOACH.
Jlemoncmpayuu
AHajorosbie 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe BrxeHre. OTHOCUTENBHOCTh MEXaHNYECKOTo ABMKeHuA. Cuctema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE MAaTepUATIbHOW TOYKH, UX MPOEKIIUU
Ha OCHU CUCTeMbI KoopauHaT. CIOKEHHE EPEMENIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpSAMOJIUHENHHOEe ABMXKeHue. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHUS, IIYTH U NEPEMEIICHUS MaTEpUAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TaIeHUSI.

Kpusonunennoe asumxeHne. /[BmykeHne MaTepruagbHON TOYKHU IO OKPYKHOCTH C ITOCTOSIHHOW 10 MOAYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAs! CKOPOCTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne ycTpoWCTBAa W MPAKTUYECKOE NPUMEHEHHE: CIHUJIOMETP, IBH)KCHUE CHAPANIOB, LENHBIE U PEMEHHBIC
Nepeaaym.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapAKTEPUCTUK JIBUKEHUS.



[IpeoOpazoBaHne IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTBIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM ITPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpouIeHHOTo MOl YIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

Hanpagnenue ckopocTu mpy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEJIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NyTSAMH, NPOWIEHHBIMU TEJIOM 3a IOCJIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH
BPEMEHM MPHU PaBHOYCKOPEHHOM JABMKEHHH C HAYAJIBHOW CKOPOCThIO, PABHOW HYJIIO.

N3yuenune nBMKEHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuenue nuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[TpuHuun otHOcuTenbHOCTH ["anmuiies. [lepsbiil 3akoH HeroToHa. MIHEpLIMaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HbloTOHA 171 MaTepualibHOM TOYKHU. TpeTuil 3aKoH
Hprotona st MatepuanbHbIX TOYEK.

3akoH BceMUpHOro Tsrortenus. Cuia TsoxecTH. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHust, kadeHusi). Cuma tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUjia
Tpenus nokosi. Koapdunuent tperus. Cuna COnpoTUBICHUS TIPH IBIDKCHUH TeJla B )KUIKOCTH WU Ta3e.

[loctynaTenbHoe U BpanaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHus. [1nedo cumbl. Y cnoBus paBHOBECHs TBEPOIO Tea.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: OAIIUITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoi 3akon HeroToHa.



N3mepenne cuil.

CrnoxxeHue CHJL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

HegsecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHEHHE CHUJT TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcioBust paBHOBECHS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, r1abopamopHuie pabomoi

N3yuenue ABMxKEHUs: OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX aehopmaliiu.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLECHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

NMnynbc MatepuanbHOl TOUKU (Tesa), CUCTEMbl MaTepUAIbHBIX TOYEK. VIMITyJIbC CUJIBI U U3BMEHEHHE MUMITYJIbCa Tella.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTMBHOE ABUKEHHE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckas sHeprusi MaTepraabHOM TOUkH. Teopema 00 M3MEHEHUN KUHETHUECKON SHEPTHH.

[lorenuuanbHas sHeprus. [loTeHunanbHas 3Heprus ynpyro aegopmMupoBaHHON MpyxuHbl. [loTeHuunanpHas 3Heprus
Tesa BOJIM3U OBEPXHOCTH 3€MJTH.

[loTeHmanbHble W HEMOTEHUHUAIbHbIE CUJbl. CBsI3b paOOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnyeckue yCTporuCcTBa U NPAKTUYECKOE MPUMEHEHNE: BOLOMET, KONIEDP, MPYKUHHBIN ITACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHNMAIBLHON YHEPTHUHU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol



N3yuyeHue adCOMOTHO HEYNPYTOro yAapa ¢ NOMOILBIO IBYX OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.
HccnenoBanue cBA3M pabOTHI CUIIbI C U3MEHEHNEM MEXaHUYECKOW 3HEPTUHU Tella Ha MPUMEPE PACTIKEHHS] PE3UHOBOTO
KIyTa.

Pazpnen 3. MoaekyasipHas pu3nka v TepMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TMOJIOKEHUS MOJEKYJISPHO-KUHETUYECKON TEOpUU U MX ONBITHOE 000CHOBaHUE. BpOoyHOBCKOE ABUKEHUE.
Huddysus. Xapakrep IBHKEHHS U B3aMMOJICHCTBHS YaCcTUIL BellecTBa. MoJIen CTPOEHUs ra30B, KUAKOCTEN U TBEPABIX Tel
U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHX MoOjenei. Macca u pasmepbl Mosiekyl. KomndecTBo BemecTsa.
[ToctrostnHass ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU HI€AIbHOTO Ta3a. AOCONIOTHAs
TeMIepaTypa Kak Mepa CpeHel KHUHETUYECKOM HEPIrUU TEIJIOBOTO ABMXKEHHUS yacTull ra3a. [llkana temneparyp KenbBuHa.
I"azoBble 3akoHbI. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlanbToHa. M3ompoliecchl B Ui€aIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IpOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOIEKYJ OPraHUYECKUX COCAMHEHUH.

OmnbiTel 10 AU PY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSL.

Mogaens onbita LTepHa.

OnBbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICUCTBUS.

Mopaeinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIEAIBHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



Omnpenenenre Macchl BO31yXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEPEHHNI 00bEMa KOMHATHI, TaBJICHHS U TEMIIEPaTypbl
BO3/yXa B HEW.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsII 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U CIIOCOOBI €€ W3MEHEHUS.
KonnuectBo Ttemnmorel M pabotra. BHyTpeHHsAs sHeprus OJAHOATOMHOTO UJAEANbHOrO Tras3a. Bunmpl Temmonepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYEeHHE. Y IeNbHAs TEIUNIOEMKOCTD BellecTBa. KoaudyecTBo TEIIOTh U TEIUIONEpe1aye.

[Tonsitue 06 aguadbarnom npouecce. [lepBblit 3aK0H TepMoIMHaMUKH. [IpuMeHenre nepBoro 3akoHa TEPMOJAMHAMUKU K
u3onpoiueccam. ['paguueckas unTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTiMOCTh MPOTIECCOB B IPUPOJIE.

TernoBple MamuHbl. [IpuHIUMTBI AEHCTBUSA TETUIOBBIX MammuH. [IpeoOpa3oBaHus >HEpruy B TEIJIOBBIX MAIIMHAX.
Kosddumment mnonesnoro neiictBus TtemtoBodl mammubl. [{ukn KapHo u ero kosdduIMEHT MONE3HOTO JEHCTBUA.
DKOJIOTUYECKHE MPOOJIEMBI TETIIOAHEPTETUKH.

TexHuueckue ycTpolCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CropaHus, ObBITOBOM XOJIOAWIbHUK,
KOHJULIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUH Tesla IPU COBEPIIEHUU pa0OThI: BBIIET MPOOKHU M3 OYTHUIKHU MO ACHCTBUEM CKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JTaTyHHOU TPyOKe MMyTEM TpeHUs (BUACOAEMOHCTPALIHS).

W3meHeHue BHYTPEHHEN SHEPIuH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OmnpIT 0 aguabaTHOMY PAaCIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHMUSI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HN3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eewyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u KoHAeHcarus. Mcmapenue w kumeHwe. AOCOMIOTHAS W OTHOCHTENIbHASs BIAKHOCTh BO3IyXa.
Haceiennsiii nap. Y ienpHast TEII0Ta Napooopa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.



Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPONMHS CBOWCTB KpUCTALIOB. JKUAKWE KPUCTAJUIHL.
CoBpeMeHnHbIe MaTepuaibl. [InaBnenre n kpucraumsanus. Y aelbHas TeruioTa miaBiaeHus. Cyommmarusi.
VYpaBHeHue TenIoBoro OanaHca.

TexHuyeckre YCTpONCTBA M MPAKTHYECKOE IPUMEHEHHE: THUTPOMETP M TICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH
MOJYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenne npyu NnOHMKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBICHUS KPUCTAITTMYECKOTO BELIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. daekTpoauHammnka

Tema 1. Inekmpocmamuxa

OnexTpuszanys Tejl. JJIEKTPUYECKUH 3apsai. JBa BuIa JJIEKTPUYECKUX 3apsnoB. lIpOBOIHMKM, IUAIEKTPUKU U
MTOJIYITPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbIN 31€KTpUUECKUI 3apsia. DnekTpudeckoe nosie. Hanpsyk€HHOCTH
ANEKTPUYECKOro noJjs. [IpuHumn cynepno3suuuu 3MeKTpUUecKuX nojiei. JIMHum HanpsKEHHOCTH 3JEKTPUYECKOTO TOJIS.

PabGora cun snexrpocratudeckoro mnois. Ilorenuman. PasHocte noteHuuanoB. IIpOBOAHMKM M JHMPIEKTPUKH B
AIEKTPOCTATUYECKOM TToJIe. JIM3IIEeKTpUUIECcKasi IPOHULIAEMOCTb.

OnextpoémkocTh. KonaeHcaTop. I1eKTPOEMKOCTh MIIOCKOI0 KOHJIEHCATOPa. DHEPTHUs 3apsSKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHUE: DJIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUYECKas 3alluTa,

3a3eMJICHHE JICKTPONPUOOPOB, KOHICHCATOP, KOMMUPOBAIBLHBIN almapar, CTpyHHbIN TPUHTED.
Jlemoncmpayuu



Y CTpONCTBO M MIPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3auMopeiicTBuE HAIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

JINDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIONIAJAM IIJJACTUH, PACCTOSHUS MEXAY HUMU U
IUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. Mcrounuku Toka. Cuia Toka. [IocTosiHHBIN TOK.

Hanpsoxkenue. 3akon OMa i1 y4acTka LEHu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBIECHHE BenlecTBa. IlocienoBarenbHoe, MapaulesIbHOE,
CMELIaHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia. MOmHOCTb 3IEKTPUYECKOTO TOKA.

DONEeKTpOABMKYIIAs CHJIa M BHYTPEHHEE COMNPOTUBIECHUE MCTOYHMKAa Toka. 3akoH OMa ajisi MOJHOM (3aMKHYTOM)
3NEKTpUYECKOoM 1enu. KopoTkoe 3aMbIKaHueE.

DONeKTpoHHas MPOBOJAUMOCTH TBEPIBIX METAUIOB. 3aBUCHMOCTb COIPOTHUBIICHHS METANIOB OT TEMIIEpaTyphl.
CBepXnpoBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMpUMECHas MPOBOAUMOCTb MOJYNpOBOAHUKOB. (CBoMcTBa p—n-mepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX M PACIUIABAX AJIEKTPOIUTOB. DIEKTPOJUTUUECKAS JUCCOLMALMS. DIEKTPOIIU3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [Ina3ma.



TexHuyeckue yCTpoiCTBa W MPAKTUYECKOE NPHUMEHEHHE: aMIlepMEeTp, BOJBTMETP, PEOCTaT, HCTOYHUKHU TOKa,
AIIEKTpOHArpeBaTeNibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBICHMS, BAKyyMHBIM JHOJ,
TEPMUCTOPBI U POTOPE3UCTOPBI, IOITYIPOBOJHUKOBBIN IMO/, FAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSIKCHHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS IMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAAM TMOMEPEYHOrO CEUEHUS U
MaTepuana.

CMeliaHHOE COETMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue HIEeKTpOABWXKYIIEH cuiabl. KOpoTkoe 3aMblkaHUE TajJbBaHUYECKOTO 3JEMEHTa M OLEHKa
BHYTPEHHETO COTPOTUBIICHUSI.

3aBUCHUMOCTD CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

W3ydeHnne cMEIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenue 3eKTpoaBUKYLIEN CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habuntoienue snexrponaunsa.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca pusmku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISETCS ¢ YUETOM CONEPIKATEIbHBIX MEXKIPEIMETHBIX
CBsI3€H C KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOrO IIO3HAHUA: SBJICHUE, HAYYHBIH (axT,
runoTe3a, Gu3nyYecKas BEIMUMHA, 3aKOH, TeOpusl, HAOJII0EHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, JUHEWHas (QyHKIHs, mapadoia, rurnepdoia, ux rpa@uKkd U CBOWCTBA,
TPUTOHOMETpUUECKHE (DYHKIHMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUHU Ha OCH KOOPJIANHAT, CJI0KEHUE BEKTOPOB.



buonocus: mexannueckoe ABMKEHHUE B KUBOH mpupoae, nuddysus, ocMOC, TEIIOOOMEH >KMBBIX OPTaHU3MOB (BUIbI
TEIJIONEePEauH, TEIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAsL Macca, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs IUCCOLMALU,
raJlbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE NBIKEHUN C HCMOJIb30BAHMEM MEXAHU3MOB, YUYET TPEHHUS B TEXHHUKE, MOAIIUITHUKH,
MCIOJIb30BaHUE 3aKOHA COXPAaHEHUs UMILYJIbCa B TEXHUKE (pakeTa, BOLOMET U JPYTHE), IBUraTeNIb BHYTPEHHEIO CrOPaHMs,
napoBasi TypOuHa, ObITOBOM XOJOAWIBHUK, KOHIULIMOHEP, TEXHOJIOIMH NOJyUYEHUsI COBPEMEHHBIX MaTEPUAjIOB, B TOM YHCIIE
HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHUE 3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, SIEKTPOHATPEBATENIbHBIE PUOOPHI, DIEKTPOOCBETUTENbHBIE TPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 3. Macnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

ITocTrosiHHBIE MarHUTHL. B3anmoaencTBUE MOCTOSHHBIX MarHMTOB. MarHuTHOe 1ose. BeKTop MarHUTHOW MHAYKLMU.
[IprHIMO Cynepro3uIMyM MarHUTHBIX IOojded. JInHMM MarHUTHOW MHAyKUuW. KapTuHa JIMHUMN MarHMTHOM MHAYKLUU IOJIA
IIOCTOSIHHBIX MarHUTOB.

MarsuTtHO€ 1noJie MpoBOJHMUKA ¢ TOKOM. KapThHa JIMHANM MHAYKIIMM MarHUTHOTO IOJIA JIMHHOTO MPSIMOTO NMPOBOJIHMKA
1 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJIHUKA, KaTYIIKH C TOKOM. OnbIT OpcTrena. BzanmoaeicTBue NpoOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayNb U HampaBieHue. J[BrkeHue 3apsHKeHHON 4acTULIbI B OHOPOAHOM MarHUTHOM mose. Pabora
cuiibl JIopeHua.

SIBneHue AIEKTPOMAarHUTHOW MHAYKIMH. [I0TOK BEKkTOpa MarHUTHONM MHIYKUHH. DJIEKTPOABUKYINAS CUJIA WHIYKLIHH.
3aKoH 3JIEKTpoMarHuTHOW nHaykuuu dapazes.



BuxpeBoe snekTpuueckoe mnoje. DNeKTPOABUKYIIAS CUIa MHAYKIHMHU B MPOBOJHUKE, JBHXKYIIEMCS MOCTYNATEIbHO B
OJHOPOJHOM MarHMUTHOM IOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTD. SIBI€HHE CAMOMHAYKIUH. DJIEKTPOABUKYIAS CUIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTpOMarHuTHOE MOJIE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TOCTOSTHHBIE MAarHUThI, SJIEKTPOMArHUTHI, 3JIEKTPOABUIATEND,
YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHUIL], THAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IMOJIEM.

JIMHMY MHAYKIUW MAarHUTHOTO TOJIA.

B3auMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOJBUKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AelcTBYSI TOCTOSSHHOTO MAarHUTa Ha paMKY C TOKOM.

UccnenoBanue sBiI€HUS 2JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nea 5. Kojed0anus v BOJTHBI
Tema 1. Mexanuueckue u 3J1eKMpPOMACHUMHbIE KOEOAHUSA



Konebarenbnast cucrema. CBoOOmHBIE MeXaHWYecKue kosieOanus. ['apmonmdeckue konebanms. [lepmonm, wactora,
amruTyna u ¢asa xonedanuid. [IpyXuHHBIN MasTHUK. MaTeMaTH4ecKuil MasiTHUK. Y paBHEHHUE TaPMOHHYECKUX KOJICOaHUM.
[IpeBpatieHue 3Heprum NPy rapMOHUYECKUX KOJIEOAHUSIX.

Koneb6arenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUsT B UACAIBHOM KOJEOATeIbHOM KOHTYpE.
AHaJOTHSI MEXTy MEXaHHYECKUMU U DJICKTPOMarHuTHeIMH KosieOanusmu. @opmyrna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUU B
ujearbHOM KO0JieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KojieOaHusx. BuIHyKIeHHbIe MexaHHueckue koneOanus. PezoHanc. BriHyXneHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUSI.

ITepemennsiit Tok. CHHYCOMAAIBHBIN IEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JIEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancdopmarop. IlpousBomacTBo, mepemadya u MOTPEOSICHUE DJIEKTPUYECKONW SHEPTHH. IKOJOTUYECKUE PUCKH TIPH
ITPOU3BOJICTBE AEKTPOIHEPTrUr. KylibTypa NCIOIb30BaHNs SJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HHU.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE INMPHUMEHEHUE: AIEKTPUYECKUN 3BOHOK, I€HEpPaTop IMEPEMEHHOTO TOKa,
JIMHUHU 3JIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJaeOaTeIbHON CUCTEMBI (ITPYKUHHBIN WJIM MATEMATHYECKUI MasiTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuunsmiorpamMmsl (3aBUCUMOCTH CHJIbI TOKA U HAIIPSKEHUS OT BPEMEHM) [ 3JIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHA U KOHIEHCATOPA.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

HccnenoBanne 3aBUCUMOCTHY TIEPHOJIa MAJIbIX KOJIeOaHMIA Tpy3a HA HUTH OT JUTMHBI HUTH U MacChl TPy3a.

HccnenoBanne nepeMEHHOro TOKa B LEMH U3 MTOCIEA0BATEIbHO COEAMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpPOMACHUNHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CKopocTh pacnpocTpaHEHUsT M JUIMHA BOJIHBL
[Tonepeunslie ¥ MpoAobHEIE BOJIHBL. MHTepdepentns u nudpakius MEXaHHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTpPOMAarHUTHBIE BOJHBIL. Y CJIOBHS U3yUYEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenrauus Bektopos E, B, V B
ANIEKTPOMAarHuTHOW BoJHE. (CBOMCTBA AJNEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpPEIOMIICHUE, MOJspu3aius, Audpakius,
unTepdepeniusa. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMArHUTHBIX BOJH. [I[prMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUACHUA. Paqnonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTBI, YIbTPa3ByYKOBas JMAarHOCTHKA B
TEXHUKE U MEIUIIMHE, paap, paluoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paCIPOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBs3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C AaMIUIUTYAON U YaCTOTOM KOJI€OaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, TMPEJIOMJICHHE, TMoJspu3anus, AuQpakius,
uHTepepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B OAHOpoAHOU cpexe. JIlyu cBera. TodeuyHbld
HMCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pa>keHuil B MIOCKOM 3epKalie.



[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTenb mnpenomiieHus. [loaHOe BHYTpeHHEe
oTpaxeHue. I IpenenpHblil yroa noJaHOTO BHYTPEHHETO OTPAKECHUSL.

Hucniepcust cBera. Cli0XKHBIN cocTaB 0eoro ceeta. LIger.

Cobuparoniye 1 pacceuBaroniye JUH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas CUjia TOHKOW JIMH3BI.
[TocTpoenne mM300pakeHH B COOMpAIOIIMX M pacceuBaronux JnH3axX. DopMmysa TOHKOW JIMH3BL. YBEITUYCHHE, J1aBaeMOC
JIMH30M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. Wurepdepenuusi cBera. KorepeHTHble HCTOYHMKH. YCJIOBUS HAONMIOJIEHHUS MAaKCUMYMOB U
MUHUMYMOB B UHTEPPEPEHIITMOHHON KAPTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YclioBue HAONIOACHHS TJIaBHBIX MAaKCUMYMOB TIpH TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITHOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuueckue yCTpoCTBA M TNPAKTUYECKOE NPUMEHEHHE: OYKM, Jyna, (oroamnmapar, MPOEKIMOHHBIA ammapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMmonmHEHOE pacpocTpaHeHUE, OTPAXKEHHE U MpeoMIieHrne cBeTa. ONTHYECKHUe MPUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOA.

UccnenoBanne CBONCTB H300paKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeHnmm cBeta.

Ha6nronenue nudpaxium ceera.

Hab6nronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIMIBI0 JUGPAKIIMOHHON PEIETKH.

Ha6nronenue nonspuzamnuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol



N3mepenne nokasaress npeoMIIeHUs CTEKIa.
HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.
Habutoienue nucniepcuu cBera.

Pa3znesn 6. OcHOBBI crieUAJIBHON TEOPHUH OTHOCUTEIBHOCTH
I'paauiel  IPUMEHMMOCTH  KJIACCMYECKOM MexaHuKHM. IlocTymarsl cnenuanbHOW — TEOpHUH
WHBAPUAHTHOCTb MOJYJIsI CKOPOCTH CBETA B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHUE JJINHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MacChI C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbI. DHEPIHS MOKOS.

Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®oronbl. opmymna [1nanka cBs3u s3HEpPruu GOTOHA C €0 YACTOTOW. DHEPTUs U UMIYJIbC (POTOHA.

OTHOCUTCIBbHOCTH.

OtkpsiTue u uccieaopanue Gorosrddexra. Onwitel A. I'. Cronerosa. 3akonbl pororddekra. YpaBHeHne DHUHIITEHHA

s hpotoaddexra. «KpacHas rpanuiay gorodrddekra.
JlaBnenne cBera. OnbiThl I1. H. JIebGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPAaKTHUYECKOE MPUMEHEHUe: (POTOoAIeMEHT, (POTONATUNK, COTHEUHAas OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHET0 (poTodddekTa.
Ceeroauon.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma



Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -wactui. [lmanerapHas momens atoma. Iloctymats
bopa. M3nydyenne u nornomeHue (pOTOHOB MpHU Mepexoe aToMa C OJHOTO YPOBHS 3HEPrUU Ha Apyroi. Bumel crnexTpos.
CnexTp ypoBHEHN SHEPTUH aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bonnsl ae bpoina. KopnyckyisipHO-BOITHOBOM yaau3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3JIyYEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPalbHBIN aHaliu3 (CHEKTPOCKOIN), ja3ep, KBAHTOBBII
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenre JUIMHBI BOJIHBI Ja3epa.

Habmoienne nuHeRvaThIX CleKTPOB U3ITy4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HaOmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbiTHEe paanoakTuBHOCTH. OmnbiThl Pesepdopaa mo
OMpENENICHUI0 COCTaBa paauoakTUBHOro wu3nyudeHus. CpoictBa anbda-, Oera-, ramma-usznydeHus. BrusHue
PaIMOAKTUBHOCTU HA KUBbIE OPTAHU3MBL.

OTtkpbiTHe TIpoTOHA W HelTpoHa. Hyknonnas mopens siapa ['eitzenOepra—lMBanenko. 3apsa siapa. MaccoBoe 4ucio
anpa. U30Tomnsl.

Anbda-pacnag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydenne. 3aKOH pailOaKTUBHOTO pacnaia.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchol siapa.

SnepHbie peakuuu. [leneHrue u CUHTE3 AI€Ep.

SAnepunsiit peaktop. TepmosinepHsbiil cuaTe3. [Ip00IeMBI M TEPCIEKTUBHI AIEPHOU SHEPTETUKU. IKOJTOTUUECKHUE ACTICKTHI
AIEPHON DHEPIETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.



MeToap1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.
OyHaamMeHTaNbHbIE B3aUMOAeHCTBH. EqMHCTBO (hr3nueckoil KapTUHBI MHUpA.

TexHHUecKre YCTPOWCTBA M MPAKTHYECKOe MPHUMEHEHHUE: JTO3MMETp, Kamepa BuilbcoHa, SACpHBIH peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuui sxcnepumenm, n1abopamopHulie pabomoi
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pasBUTHs aCTpOHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUECHUE ACTPOHOMUM.

Bun 3Bé3nHoro HeOa. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUAUMOE ABH)KECHHUE.

Conneynas cucrema.

Connne. ConHeuHass akTMBHOCTb. Mctounuk sHeprun ConHua W 3BE3A. 3BE3AbI, UX OCHOBHBIE XapaKTEPHCTHKHU.
JluarpaMMa «CHEKTpPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOM IOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTb» I 3BE3] IVIABHOM IIOCJIENOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE IIPENCTABICHUS O
IPOUCXOXKIeHNH 1 HBoronuU ConHLa v 3BE311. DTallbl )KU3HU 3BE3L.

Muineunsiii [Iyte — nama I'anaktuka. [lonoxenue u npuxenue Connna B ['anaktuke. Tunbl ranaktuk. PaguoranakTuku
1 KBa3apbl. YEpHBIE IBIPHI B Apax FaIaKTHK.

Bcenennas. Pacmimpenne Beenennoii. 3akon Xa066ma. Pa3beranue ramaktuk. Teopust bonbmoro B3psiBa. PenukroBoe
U3ITyYEHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Ha6JIIOI[CHI/I}I HCBOOpY)KéHHBIM rjia3somM € UCIIOJb30BAHUEM KOMIIBIOTCPHBIX HpI/IJ'IO}KeHI/Iﬁ AJI1 OIIPECACIICHUS IMOJOXKCHHA
HeOECHBIX 00BEKTOB HA KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3Us CCBCpHOFO Inojyaiapus U ApKue 3BéS,Z[I>I.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01marmee NOBTOpeHHE

Ponb ¢u3nku M acTpOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMANIBbHON U 3TUYECKOU cdepax AesTENIbHOCTU
YeJl0BEKa, POjb U MECTO (PM3MKM M aCTPOHOMHUHM B COBPEMEHHON Hay4yHOH KapTHMHE MHpA, Pojib (PU3UUYECKON TEOpUH B
dbopMUpOBaHUN TPEACTABICHUNA O (QU3MUYECKOW KapTUHE MHpa, MeCTO (U3MYECKON KapTUHBI MHpa B OOILIEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce oCyIIECTBISAETCS ¢ YUETOM COEPIKATEIbHBIX MEXIPEIMETHBIX
CBsI3€M ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHUA: SBJIEHHE, HAYYHBIH (akKT,
runote3a, Gpu3nyecKkas BeIMUnHa, 3aK0H, Teopus, HaOII0JeHIEe, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (DYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI M HUX IPOCKLUHUM HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOAHBIEC DJEMEHTAPHBIX (PYHKLMHA, NMPU3HAKK NOJOOUS TPEyrOJIbHUKOB, OINpPENETCHHE IUIOIIAAN IUIOCKUX (GUryp u
o0BbEMa Tell.

buonocus: >nextpuueckue SIBICHUS B KUBOW NMPUPOJE, KojieOaTeNbHbIE NBUKEHHUS B JKMBOM MPHUPOJE, ONTHUYECKUE
SBJICHMSI B )KMBOW IPUPOJIE, ACUCTBUE PAUALINNA HA KUBBIE OPIraHU3MBI.

Xumusi: CTPOCHME aTOMOB W MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHUs
KPUCTAJUINYECKOMN PEIIETKH, CIIEKTPAIbHBIM aHAJIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIEKM MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, MPEACKA3aHNE
3EMJICTPSICEHUM.

Texnonocus: TAHAN DJIEKTPOIIepead, FeHepaTop NEPEMEHHOIO TOKA, dJIEKTPOABUIaTeb, HHAYKIMOHHAS II€4b, pajap,
panuonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBYU-neuyb, MPOEKIIMOHHBIM ammapar, BOJIOKOHHAs ONTUKA, COJHEYHas
Oatapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenue ydyeOHOro npenmera «Pu3nka» Ha ypOBHE CpeaHero ooOImero odpazoBaHus (0a30BbI YypPOBEHB) JOKHO
00eCneunTh JOCTUKECHHE CICAYIONINX JTMYHOCTHBIX, METAPEAMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mpeamera «Dusuka» MOIKHBI OTpaxaThb TOTOBHOCTh M CIIOCOOHOCTH
oOy4aromuxcsi pyKOBOJCTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UMLMEN JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCUICKOTO
oOmiecTBa, paclIMpPeHHe XU3HEHHOTO OMNbITa M OMNbITa ACSITEIBHOCTH B IPOLECCE pealu3allii OCHOBHBIX HaIlpaBIICHUMN
BOCIIMTATEIILHOMN JAESATEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc()OPMUPOBAHHOCTb T'PAXAAHCKON IMO3ULUU O00YyYaroIlerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00IIIeCTBA;

NPUHITHE TPATUIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESATENBHOCTh B HHTEPECAX IPAKJAHCKOTO OOIIECTBa, yYaCTBOBATh B CAMOYIIPABICHUU
B 00pa30BaTENIbHON OpraHu3aLuu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAJIbHBIMA HHCTUTYTAaMHU B COOTBETCTBUHM € UX (PYHKLMAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMU AEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILLUEHUE K I'OCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUSM POCCUMCKUX Y4YEHBIX B oOnactu (pU3MKU U
TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHEIC
HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHUE K MUPY, BKIIIOUAst SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K paziuyHbIM cepam npodecCHOHaTBbHON ASSITENbHOCTH, B TOM YHUCJIE CBA3AHHBIM C (DU3MKON U TEXHUKOMH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oy TylIel npodeccuu u peaiu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BaHUIO B 001acT (PU3MKH HA MPOTSHKEHUHN BCEH )KU3HU;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTD FKOJIOTHUYECKOM KYJIBbTYpPbl, 0CO3HAHUE TTI00aTBHOTO XapaKTepa SKOJIOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYILIECTBICHUE NIEUCTBUIM B OKpY)KalOUIEH cpelie Ha OCHOBE 3HAHUS 1ieJiel YCTOMYMBOrO pa3BUTHS
YeJI0BEUYECTBA;

PaACHIMPEHHE OTBITA JIEATETLHOCTH SKOJIOTUUECKON HAITPABICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUUECKON HAYKH;

OCO3HaHHWE LIEHHOCTU HayYHOU AESTENIbHOCTH, TOTOBHOCTh B MPOLECCE U3yUeHUs (PU3UKU OCYHIECTBISATH MPOEKTHYIO U
MCCIIEIOBATENbCKYIO IESITEIbHOCTh WHIUBUTYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornueckue AeiicTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATH UEIU ACATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH pEUICHHs] TPOOJIeMbl C Y4ETOM aHaANIM3a UMEIOUIMXCS MATepHAIbHBIX M HeMaTepualbHbBIX
pecypcos;

BHOCUTbH KOPPEKTUBBI B EATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OLEHUBATh PUCKU MOCIEICTBUIA
JeSITeIbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBhle ucciieqoBare/bLCKHe JeCTBUSA:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMH U METO/IaMU (PU3UUECKOI HAyKH;

BJIa/IETh HAaBBIKAMH Y4Y€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOW NEATEIbHOCTH B 00JacTH (M3HUKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 3aad (PU3UUECKOro CONep KaHUs, TPUMEHEHUIO Pa3INYHbIX
METO/I0B TIO3HAHUS;

BJIAJICTh BUIAMU JESITEIHHOCTH 110 MOJYYSHUIO HOBOTO 3HAHUSI, €r0 MHTEPIIPETALUH, IPEOOPa30BaHUIO U TPUMEHEHHIO
B Pa3IMYHBIX YYEOHBIX CUTYaIUSAX, B TOM YKCIIE IIPU CO3JaHUH yUYEOHBIX IPOEKTOB B 00JIaCTH (PU3HKHY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3a]ady, BBIABUTATh TMIIOTE3y €€ peIIeHHs], HaXOAUTh
apTryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEP)KIICHUH, 3a/1aBaTh apaMeTphbl U KPUTEPUU PEILICHUS;

aHAM3UPOBaATh TOJIyYeHHBbIE B XOJI€ PEIICHUs 3aJaud pe3yJibTaThl, KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh N3MEHEHHE B HOBBIX yCIIOBHSAX;

CTaBUTh U (OPMYyIUPOBATh COOCTBEHHBIE 3a7aud B 00pa30BATEIbHOW AESITENPHOCTH, B TOM YHUCIE NpPU H3yUYEHUU
buzukwy;

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmaumeii:



BJIQ/JIETh HABbIKAMHU TIOJY4YeHHUS HMHPOpMAIMK (PU3UUECKOTO COAEPKAHMS W3 MCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHaJIN3, CUCTEMATH3AaIMI0 U MHTEPHPETALUI0 MHQOPMAIMH Pa3IUYHBIX BUIOB U
(dbop™M npeacTaBiIeHUs;

OLICHUBATh JOCTOBEPHOCTH HH(POPMALINH;

UCIIONIb30BaTh CpeICTBa HWH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHHU3aI[MOHHBIX 3a7a4 C COOJII0JICHHEM TpeOOBaHUN HPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
THTHMEHBI, PecypcocOepeKeHtsl, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOrO COAEPKAHUS B PA3NUYHBIX opMaTax C YYETOM Ha3HAUCHHUS MH(POPMALIMU U LEJIEBOM
ayJIMTOPHH, BBIOUPAsi ONTUMANIbHYIO (DOPMY MPECTABICHUS U BU3YyaTIU3ALIUH.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe NeHCTBHSA:

OCYILECTBIIAThH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIMKTHBIX CUTYallMil U CMAr4aTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOXO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MOHUMAThH U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUIYaIbHOU PaOOTHI;

BbIOMpaTh TEMAaTUKY U METOJAbl COBMECTHBIX AEMCTBUM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM Ka)KJOro 4jeHa
KOJUIEKTHUBA;

IIPUHAMATh LEIM COBMECTHOW NEATENBHOCTH, OPraHW30BBIBATH M KOOPAWUHUPOBATH IEHUCTBUS IO €€ NOCTHKEHUIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpenessTb poJid ¢ yuéTOM MHEHMHA YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJI3Ja M KAXKIOINO0 YYAaCTHMKA KOMaHAbl B OOLIMI pe3ynbTaT 1o pa3paboTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE IIPOEKThI, OLIEHUBATh UJIEH C IMO3ULWN HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATErMYECKOE NOBEACHHE B PA3JIMYHBIX CUTyalUsX, IPOSABIATbL TBOPYECTBO M
BOOOpakeHUe, ObITh NHULIUATUBHBIM.



PeryasTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYUIECTBIISTh IO3HABATENbHYIO JEATEIbHOCTh B 00JIaCTU (U3UKM U ACTPOHOMHH, BBISBIISITH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIIEHUS PAacY€THBIX M KAaYECTBEHHBIX 3aJ1a4, IJIAH BBHIMOJHEHUS! MPAKTUYECKOU
paboThI C YIETOM UMEIOIITNXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTECHUN;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEOYTCHUIT;
JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILICHUE;
OIICHUBAThH IPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JPYAWINH B 007acTH (U3UKHA, TMOCTOSHHO TOBBINIATH CBOM
00pa3oBaTeIbHbIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IJMOUMOHAJIbHBIN HHTE/JIEKT:
NaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LETIsIM;
BJIAJICTh HABBIKAMHU MTO3HABATEIBHON peICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
UX PE3yJNbTaTOB U OCHOBAHHI;
UCI0JIb30BaTh MPUEMBI pedIeKCUHU TSl OLIEHKH CUTYallud, BIOOpa BEPHOTO PELICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEILICHHS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHATIU3€E PE3yJIbTaTOB JACATEILHOCTH;
MIPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JAESATEIbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH.
B mporecce nocTmwkeHNs TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaAaMMBbI IO (PU3UKE JJI YPOBHS CPEIHETO OOIIETO
oOpa3oBaHus y 00yJaronuXxcsi COBEPIICHCTBYETCS IMOIMOHABHBIN HHTEIIEKT, TPEANOIararoii cOPMUPOBAHHOCTH:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHME, BUAECTH HaIpaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHATBHON CEpPhI, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs], BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE,
CIIOCOOHOCTB aJIallTUPOBATHCS K YMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTIKEHUIO LIENIM U YCIeXy, ONTUMHU3M, UHUIUATUBHOCTD,
YMEHHE IEUCTBOBATH UCXOs U3 CBOMX BO3MOKHOCTEM;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh HMOLMOHAIBHOE COCTOSHUE MApPYTUX, YYHUTHIBaTh €ro mpu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHUS C JPYTUMH JIIOAbMH, 3a00TUTHCH,
MPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

INPEJMETHBIE PE3YJIBTATHI

K xonity ooydyenust B 10 kjiacce npeamMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH
y 00yJaromuxcs yMeHUM:

JIEMOHCTPUPOBATh Ha MPUMEPaX PoOJib U MeCTO (Pu3uku B (DOPMUPOBAHMHM COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTHUM, B IPAKTUUECKOMN AEATEIbHOCTH JIIOJIEH;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYEHHBIX (DU3UYECKUX MOJIEIei: MaTepualibHas TOYKA, WHEpIHUAIbHAS CHCTEMa
oTcu€Ta, aOCOJIOTHO TBEPIOE TEIO0, WUJCAbHBIA Tra3, MOACIM CTPOCHHUS Ta30B, JKUAKOCTEH M TBEPABIX TeEJ, TOUYCUHBIN
AIICKTPUUYECKUH 3apsi/i PU pelieHun PU3NUECKUX 3a/1a4;

pacrio3HaBath (u3nyeckue sBaeHUs (MPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIpPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U DJICKTPOAUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJMHEHHOE
JIBDKEHUE, CBOOOTHOE TAJICHHE TEJl, ABMKCHUE TI0 OKPY)KHOCTH, WHEPIUS, B3auMoielicTBre Tel, Auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHUE >KUJKOCTEH M TBEPIBIX TeJ, M3MEHEHHWE OOBbEéMa Teld MPU HarpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJICHCALIMS, TUIABJICHUE, KPUCTAILIA3ALIMS, KUTIEHNUE, BIIAXKHOCTh BO3AYyXa, MOBBIIICHUE JABIICHUS



rasa npu €ro Harp€BaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MAapaMeTpaMHu COCTOSIHHS T'a3a B U30IMPOLIECCAX, MNEKTPU3ALUS
T€JI, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUUYECKOE JIBUXKEHUE, UCTIONB3Ys (PU3UUECKUE BETUYMHBL: KOOPAUHATA, YTh, IEPEMEIICHUE, CKOPOCTD,
YCKOpEHHEe, Macca Teja, CUjla, UMITYJIbC Teja, KMHETHYeCKas SHEprus, NMOTEHIMabHAs SHEprus, MexaHudeckas padora,
MEXaHWYEeCKass MOIIHOCTh; TPU OMHCAHWHM MPABUILHO TPAKTOBATh (U3MYECKHI CMBICT HCIOJIB3yEMbIX BEJIMYMH, HX
0003HAaYCHUS U SIUHUIIBI, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DHU3NYECKYIO BEIIMUMHY C IPYTUMHU BEITNYUHAMU;

OMHCHIBATh W3YYCHHBIC TETUIOBBIE CBOMCTBA TEJN W TEIUIOBBIC SIBICHUS, MCTOIL3Ys (PU3MUCCKUE BEIMUYUHBI: JTaBICHHUE
raza, TEMIIEpaTypa, CPEIHssl KUHETHUYECKas SHEPrus XaOTHUYECKOTO ABWKEHHS MOJIEKYJ, CPEIHEKBAAPATHUYHAS CKOPOCTb
MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSA JHEprus, pabora raza, KO3(PQPUIUEHT MOJE3HOIO JACUCTBUS TEIJIOBOTO
JIBUTATEINSI; TP OMHCAHWUU TPABWIHHO TPAKTOBATh (DU3MYECKUN CMBICI HCIIOJIB3yeMbIX BEIMYHMH, WX OOO3HAYCHUS U
€AMHUITBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BETMYUHY C APYTUMH BEIHYUHAM;

OMKCHIBATh HM3YYEHHBIE HJIEKTPUUECKHE CBOMCTBA BEIIECTBA M JJEKTPUUECKUE SABJICHHS (IIPOLIECCHI), HCIOJIb3YS
(¢u3MYecCKue BEIMYUHBI: AJIEKTPUUYECKUN 3apsll, SJIEKTPUUYECKOE I0JIe, HAMNPSKEHHOCTH MO, MOTEHIMANl, Pa3HOCTh
NOTEHIIMAJIOB; MPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs U
€IMHUITBL, YKAa3bIBaTh ()OPMYIIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

aHATM3UPOBaTh (HU3UYECKUE TPOIIECCH U SBJICHHS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI W MPUHITUIIBI: 3aKOH BCEMUPHOTO
Tsirotenus, 1, I u 111 3akonsl Hpr0TOHA, 3aKOH COXpAaHEHUSI MEXAaHUYECKOU SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IIPUHLIUII
CYyHEPHO3ULINKA CHWJI, NPUHLUI PABHONPABUS HHEPIMUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISAPHO-KUHETUUYECKYIO TEOPHIO
CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPTUHU TEIJIOBOTO JIBIXKCHHS MOJIEKYJI C a0COJIFOTHOU
TEMIIEPaTypOM, NMEPBbIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsiaa, 3akoH Kynona, mpu sTom
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPDAKECHHE W YCJIOBHUS (TpaHUIIBI, OO0JIACTH)
MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC NPHUHIMIBI JACHCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX
0€30macHOr0 MCTOB30BAHMS B TIOBCETHEBHOM JKU3HM;



BBITIOJHATh 3KCHEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3UYECKUX SIBICHUH M MPOIECCOB C HUCIHOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEpEHHH, Mpu 3TOM (POpPMYIHPOBATH MpoOieMy/3agady U THIOTE3y y4yeOHOro 3KCIepUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIOKEHHOT0 000PY0BaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBODI;

OCYILLECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpeHUs] (PU3MYECKUX BEJIMYMH, NPH 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO
M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHUH;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIY (U3MUECKUMM BEJIMYMHAMHU C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHUH, MPH 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYHH B BUJAE TAOIULl U
rpaduKoOB, JieNIaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHMUS;

co0uroaaTh mpaBuia 6€30MacHOTO TPyAa MPHU MPOBEICHUN UCCIIEJOBAHUHN B paMKax y4yeOHOTO SKCIEpUMEHTa, yueOHO-
HCCJIEIOBATENIbCKOM U MPOEKTHON JAESITENbHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOHWCTB U JaOOPaTOpPHOTO
000pyI0BaHUS;

pemaTh pacy€THbIE 3a7]auu C SIBHO 33JaHHON (U3NUECKON MOJIENbI0, UCTIONb3Ysl (PU3NYECKHE 3aKOHbBI U MPUHIIMIIBL, HA
OCHOBE aHallM3a YCJIOBUS 3a/a4d BBIOMPATh (PHU3UUECKYI0 MOJEJb, BBIICIATH (PHU3MUECKUE BEITUYMHBI U (HOPMYIIBI,
HeoOXonuMble ISl €€ pelleHHs, MPOBOAUTH PACYETHI M OLCHMBATH PEANbHOCTH IMOJIYYEHHOTO 3HAYEHUS (PU3HMUECKOM
BEJIMYMHBI,

pelIaTh KaueCTBEHHbIE 3aJauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI C Omopoil Ha
U3yYeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKHE SIBICHHUS;

HCIIONb30BaTh TMPH pEUIeHHH Y4eOHBIX 3a7ad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTUU JUIsl TIOWCKA,
CTPYKTYpUPOBAHHUSA, WHTEPIPETAIMN U TPEICTaBICHUS Y4eOHON W HAy4YHO-TIOMYJSIPHOM WH(pOpMalKU, MOJYy4YEeHHOU H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyI0 HH(OPMALINIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE TPOIIECCOB
OKpY>KaIOIIeT0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHe 3HaHWS MO (PU3MKe B TMOBCETHEBHOM XH3HHM A oOecrieueHHsl 0e30MacHOCTH IpH
oOpallileHuu ¢ MpuOdopaMH U TEXHUUYECKUMH YCTPONCTBAMHU, JIJIsl COXPAaHEHUS 3JOPOBBS U COOIOICHNUS HOPM SKOJIOTHYECKOT0
MOBEAECHHUS B OKPYXKAIOLIEH CpeE;



paboTaTh B TPYMIE C BBHIMOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYMIbI, PalMOHATHHO
pacnpenensaTb OOS3aHHOCTH W TIAHUPOBATH JESITEIIBHOCTh B HECTAHMAPTHBIX CHUTYAIUSAX, aJCKBATHO OIICHWBATH BKJIAJ
Ka)XJIOT0 U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTPUBAEMOM POOIEMBI.

K koniy oOydenus B 11 kjacce nmpeamMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJHKHBI OTpakaTh CPOPMHUPOBAHHOCTH
y 00y4aronmxcs yMeHUM:

JEMOHCTPUPOBATh HAa MPUMEPaAx pPOJib U MECTO (PU3UKH B (POPMUPOBAHWUU COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
Pa3sBUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMHA, B MPAKTAYECKOW JEATENIBHOCTH JIIOACH, LEJIOCTHOCTh U E€IUHCTBO
(bU3nYeCKO KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBl MPUMEHEHUS W3Y4YEHHBIX (PU3UUECKUX MOJENei: TOYEYHBIM AJIEKTPUUYECKUI 3apsij, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, SICpHAs MOJCIb aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO Si/[pa MPH pelIeHnn (PU3nIecKux 3a1ad;

pacno3HaBaTh (PU3NYECKHE SBICHHS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB DJIEKTPOJAMHAMHUKUA W KBAaHTOBOU
(U3UKHU: dJEKTpUYEcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JICMCTBUS TOKA, B3aUMOJICHUCTBHUE
MAarHuTOB, 3JIEKTPOMArHUTHasE WHAYKLMS, JECUCTBUE MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM M JIBUXKYIIUKCS 3apsij,
AJICKTPOMArHuTHhIC KoOJIeOAHUsI YW  BOJIHBI, TMPSMOJUHEHMHOE paclpoOCTpaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHE,
uHTepdepeHusa, AUPpakuus U TOJSpHU3alUs CBeTa, Iuchepcus cBera, (oroanextpuueckuir 3Pdext (poToaddexr),
CBETOBOEC JIABJIECHHE, BO3HUKHOBEHUE JIMHEWYATOIO CIEKTpA AaTroMa BOJAOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OTMCHIBATh M3YUYEHHBIE CBOMCTBA BeleCTBA (JICKTPUUECKHUE, MATHUTHBIC, ONITUYECKHUE, DJIEKTPUUECKYIO POBOJIUMOCTh
Pa3IUYHBIX CPEl) M AJICKTPOMATHUTHBIE SIBJICHUS (TPOIECCHI), UCTIONB3Ys (DU3NUECKUE BEITUUMHBI: DJICKTPUUYECCKUN 3apsij,
CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, HIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, JICKTPOABUKYILAS CHUIIA,
paboTa TOKa, HMHIYKIHMS MAarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHAYKTHBHOCTh KATYIIKH, DHEPTHUS
AJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, Mepruoja M 4acToTa KojieOaHUM B KoJieOaTeIbHOM KOHTYpE, 3apsijl U CHjia TOKa B
MPOIECCe TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KoJieOaHUM, OKYCHOE PAaCCTOSTHUE U ONITUYECKasl CUJIa JIMH3BI, IPU ONMCAHUU
MPaBUJIILHO TPAKTOBATh (PU3MYECKUI CMBICI MCTOJIB3YEMbIX BEIUYHH, UX 0003HAUCHUS M €IUHUIILI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;



OMUCHIBATh HM3YyUYEHHbIE KBAaHTOBBIC SIBJICHUS U TMPOLECCHl, HUCHONB3YS (U3MUYECKHE BEJIWYUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, SHEPTHUA U UMITYJIbC (DOTOHA, IEPUOJ MOTypacaga, SHEPTUs CBSI3U
aTOMHBIX SJ€p, IPU OMUCAHUU NPABUIBHO TPAKTOBATH (PU3NYECKHI CMBICT HCIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U
eIMHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONIME NAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTMMU BEITUYMHAMH, BBIYHCISTDH
3Ha4YeHUE (DU3NIECKOIN BEITHMYUHEI;

aHAJIM3UPOBATh (PU3NUECKHE MPOLECCHl U SBJICHUS, UCTONb3Yys (PU3MUECKHE 3aKOHbI U MPUHLHUIBL: 3aKkoH OMa, 3aKOHbI
MOCJIEOBATEIBLHOTO M MMapajyIeIbHOTO COEAMHEHHUS MPOBOAHMKOB, 3akoH Jlkoyms—JleHIa, 3aKOH 3IE€KTPOMAarHUTHON
UHAYKIUHM, 3aKOH TPSMOJMHEWHOTO paclpOCTPaHEHUs! CBETa, 3aKOHBI OTPAXCHMS CBETAa, 3aKOHBI MPEJIOMJICHHS CBETa,
ypaBHeHHe DifHmTeriHa A GoTodddexTa, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXpaHEHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MacCOBOTO YMCIIa, OCTYNaThl bopa, 3aK0H paloaKTUBHOIO pacnaaa, mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXKEHHWE M YCJIOBHs (TpaHHIbl, OOJACTH)
MPUMEHUMOCTH;

OIpeIeNIATh HalpaBJIeHNE BEKTOPa MHAYKLIMU MarHUTHOTO TOJISl IPOBOJHHUKA C TOKOM, CHUJibl AMmriepa u cuiibl JlopeHna;

CTPOUTH M ONKCHIBATh N300paKEHUE, CO31aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI MO HMCCIEAOBAHUIO (PU3UYECKUX SIBICHUH U TMPOIIECCOB C HCIOJIB30BAaHHUEM MPSIMBIX H
KOCBEHHBIX H3MEpEHHUIl: mpu 3TOM (OpMyIupOBaTh MpoOjeMy/3anady U TUIOTE3y y4eOHOro 3KCIEepUMEHTa, COOMpaTh
YCTaHOBKY U3 IPEIOKEHHOT0 000pY/J0BaHNUs, IIPOBOAUTD OTBIT U (POPMYIHPOBATH BHIBOIBI;

OCYILLIECTBIISATh NMPSIMbIE U KOCBEHHBIE M3MEpeHUs] (PU3MYECKUX BEJIMYMH, NPH 3TOM BBIOMPATh ONTUMAIIBHBIA CIIOCO0
M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIUYHH C MCIOJIb30BAaHUEM MPSMBIX U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBATh PE3YJIbTAThl MOJYUYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TaOIUIl U TpaduKOB, 1e1aTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEI0OBAHUS;

co0uroaaTh mpaBuia 6€30MacHOTO TPYAA MPH MPOBEACHUN UCCIIEJOBAHUHN B paMKax y4yeOHOTO HKCIEpUMEHTa, yueOHO-
HCCJIEIOBATENIbCKOM U MPOEKTHON JAESITENbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U JaOOPaTOpPHOIO
000pyI0BaHUS;



pelath pacy€THBIE 3a/1a4M C SBHO 3aJlaHHOM (hM3MUECKON MOEIBIO, UCTOb3Yys (PU3NUEeCKHe 3aKOHbI U MPUHLHUIIBI, Ha
OCHOBE aHaln3a YCIOBHUS 3aJayd BBHIOMPATh (PU3MUECKYIO MOJENb, BBIACTATh (PU3NYECKHE BEIUYHHBI U (HOPMYIIHI,
HeoOXonuMble ISl €€ pelleHHs, MPOBOAUTH PACUYETHI M OLCHMBATH PEANbHOCTb IMOJIYYEHHOTO 3HAYEHUS (PU3HMUECKOM
BEJINYMHBI;

peliaTh KaueCTBEHHbIE 3aJauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI ¢ Omopoil Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHHUS;

UCIIONIb30BaTh MpPU pEUICHHH Yy4eOHBIX 3a/Jady COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTMHM JMJisi TIOUCKa,
CTPYKTYpPUPOBAHUS, MHTEPIPETAlMA W TPEICTAaBICHHUsS Y4eOHOW W HAy4YHO-TIOMYJSIPHOM HMH(OpMaIuu, MOJyuYeHHOW u3
Pa3IUYHBIX UCTOYHUKOB, KPUTUUYECKH aHAJTU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSCHATH MPHUHIIMIIBI JEHCTBHUS MAIIMH, MTPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS UX 0€30MacHOTO
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

IPUBOIUTH TPUMEPHI BKJIaJa POCCUHCKUX M 3apyOekKHbIX Y4YEHBIX-(QU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MPOIIECCOB OKPYKAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHe 3HaHWS MO (PU3MKe B TMOBCETHEBHOM XHU3HHM A oOecrieueHHs] 0e30MacHOCTH IpH
oOpallileHuu ¢ MpudopaMH U TEXHUUYECKUMH YCTPONCTBAMHU, JIJIsl COXPAaHEHUS 3JOPOBBS U COOIOICHUS HOPM SKOJIOTHYECKOTr0
MOBEAECHHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COIMAJIBHBIX pOJIEH, MIAHUPOBAaTh pabOTy TPYIIbI, PALMOHAIBHO
pacripeniensiTb 00S3aHHOCTH M IJIAHUPOBATH JAEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyallUsAX, aJCKBAaTHO OLIEHUBATh BKJIAJ
KaXKIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBBI TEPMOJMHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI 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
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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
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https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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