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MNOACHUTEJIbHAS 3AIIMCKA

[Tporpamma 1o u3uke 6a30BOro YpOBHS HA YPOBHE CPEAHETO 00IIEro oopa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM Tmporpammebl, mnpeactaBieHHbIXx B OI'OC COO, a Ttakxke ¢ ydérom
denepanbHOi paboueil mporpaMmbl BOCIUTAHUS W KOHLEMIUU MpPENnoAaBaHus y4yeOHOro
npenmera «®Pusmkay B 00pazoBaTeNbHBIX oOpraHu3anusx Poccuiickoit ®Deneparui,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBIL.

CopepxaHrie TporpaMMBbI 1o (pr3uKe HampaBiIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa oOydaronuxcs 10-11 kmaccoB mpu oOydyeHHMM uX (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ICSATECILHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke
cootBeTcTByeT TpeOboBaHusiM OPI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM H
MeETaIpeAMETHBIM Pe3yJibTaTaM OO0YUYEHUs, a TAKXKE YUYUTHIBAET HEOOXOIUMOCTh pealn3aluu
MEXIMPEAMETHBIX CBsA3eH (DU3UKU C €CTECTBEHHO-HAYYHBIMU YUEOHBIMH MpeaMeTaMu. B Heit
OTIPE/ICTISIOTCS OCHOBHBIC IIEIM W3yYeHUs (UMK Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (U3HKU: JHYHOCTHEIE,
MeTarpeIMeTHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[TporpamMma o (pu3mKe BKIIOYAET:

o IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHUs Kypca (u3MKH Ha 0a30BOM ypOBHE, B
TOM YHCIIC TIPEAMETHBIC PE3YIBTATHI IO TOAaM O0yUCHHS;
o coJiep;kanue yuebHoro npeamera « @u3uka» 1mo rogam 00ydeHus..

du3nka Kak Hayka 0 Hambojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyIAs B KAaYeCTBE
y4eOHOro TMpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTeMY 3HaHUM 00
okpyxatorieM mupe. LIKoapHBIN Kypc (GU3MKH — CHCTEMOOOpA3yIOMUi sl €CTECTBEHHO-
HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, M3y4aeMbIX XHMHEH, OWoOiorueu, Qusuveckold reorpadueid U acTPOHOMHECH.
Hcnonp3oBaHue W akTHBHOE NpUMEHEHHE (U3MYECKUX 3HAHUN OMNpenenseT XapakTep U
pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOy4YeHUs] HOBBIX MaTepHalioB C 3a/JlaHHBIMH CBOMCTBaMHU M Jpyrux. M3ydenue
($U3MKE BHOCHUT OCHOBHOHM BKJIaJ B ()OPMUPOBAHME ECTECTBCHHO-HAYYHOW KApTHUHBI MHpa
oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN MPUMEHITh HAY4YHBIH METOJA TO3HAHUSA TpHU
BBITIOJIHEHUHM UMM YUEOHBIX HCCIICIOBAHUN.

B ocHOBY kypca ¢u3MKH 111 YPOBHS CpeIHEro o0Iero o0pa3oBaHus MOJIOKEH P
UJICH, KOTOPBIC MOKHO pacCMaTPUBATh KAaK MPUHITUTIBI €r0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJCPKUT MaTepual U3 BCeX pas3/ienoB (U3MKH, BKIIOUAET KaK BOMPOCHI
KJIACCHUYECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca GU3NKA 00BeIUHEH
BOKpYT (pusmueckux teopuii. Beaymmm B Kypce sBisieTcst GopMUpOBaHHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIICCTBE U TIOJIE.

Hoes  eymanumapusayuu. EE peanuzamus  TpearnojaracT  HMCIOJb30BaHUE
TYMaHUTapPHOTO TMOTEHIHada (GU3NYECKON HAYKH, OCMBICICHHE CBSI3U pa3BUTUs (PHU3UKU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U 9KOJIOTHUYECKUMHU
npobiaemMamu.

Hoes npuxnaownoii nanpasiennocmu. Kypc GU3MKK TpeanosaraeT 3HaAKOMCTBO C
NIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYCCKHUX TMPUIOKEHUN W3YUCHHBIX TEOPUU H
3aKOHOB.

Hoes sxonoeuzayuu peaanusyeTcsl MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJECpPKaHUS,
MOCBSIIEHHBIX 9KOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM



TEXHUKM W  TEXHOJNOTWMH, a Takke OOCYXIeHHs  TpoOlieM  paluoOHaIbLHOTO
PUPOAONOIB30BAHUS M SKOJIOTUIECKON 0€30MacHOCTH.

Crep)XKHEBBIMU dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeIHero ooOIero
o0pa3oBaHUs SABISAIOTCA (QHU3NUEcCKUe Teopuu ((HhOpMUpOBAHHE MPEICTABICHUI O CTPYKType
MOCTPOCHUs (DU3MUECKON TeopuH, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB B
COBPEMEHHBIX MPEICTABICHUSIX O MPHUPO/IE, TPAHUIAX TPUMEHUMOCTH TEOPUH, JIUTSI OTICAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).

CuCTeMHO-IETETFHOCTHBIN MOAX0/T B Kypce (M3NKU pean3yeTcs Mpexk e BCEro 3a
CU€T OpraHu3aIH SKCIIEPUMEHTAIIBHOM 1eATebHOCTH o0yyarouxcs. [l 6a30Boro ypoBHs
Kypca (HU3UKM — OTO UCIOJB30BAaHUE CHUCTEMbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
9KCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B MporpaMMme mo (Gpu3nke oObeTUHEHbI B
OOImMH CMHCOK YYEHHUYECKHX NPAaKTUYECKUX paboT. BrigeneHne B yka3aHHOM TepedHe
1a060paTOPHBIX PabOT, MPOBOJUMBIX TSl KOHTPOJIS U OIIEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOrO TpOIlecca HUCXOJd U3 OCOOCHHOCTEH TIUIAHUPOBAHUS U OCHAIIEHUSA
kabuHeta ¢usuku. [Ipm sTomM oOecreunBaeTcss OBIAJEHUE OOYYAOIMIMMUCA YMEHUSIMHU
POBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCIICAOBAHMS 3aBUCUMOCTEH (U3NYECKUX BEITUYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAEsSeTCs PEHICHUI0 PACYETHRIX M KauyeCTBEHHBIX 3anad. [lpu
9TOM JUIsl pacYETHBIX 33/a4 MPUOPUTETOM SIBJISIOTCS 3a[a4M C SIBHO 33/IaHHOM (pU3NYEeCcKOi
MOJIEIBIO, TTO3BOJISIONINE TPUMEHSTh H3yYSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszziena Kypca, TaKk U MUHTErpupys 3HaHHs U3 pa3HbIX pasnenoB. /[ kadecTBeHHBIX 3a7ay
NPUOPUTETOM SIBIISIOTCS 3aJaHHsi HAa OOBSCHEHHE NPOTEKaHUS (UIUYECKUX SBICHUNA U
MPOIIECCOB B OKPY KAIOIIEH XKU3HH, TpeOyrolue BeIOopa GU3NIECKON MOJENH ISl CUTYallun
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTtBun ¢ TtpeboBanusmu PI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecrnieueHN0 y4eOHOro mporecca 0a30BbIil YpoBEHb Kypca (PM3MKH Ha YPOBHE CPEIHEIrO
o0miero o0Opa3oBaHus JOHKEH HU3y4aThCs B YCIOBHSIX MPEAMETHOTO KaOuHeTa (GU3UKHU WK B
YCIOBHAX WHTETPHUPOBAHHOTO KaOMHETa TPEJIMETOB ECTECTBEHHO-HAYYHOTO IuKiIa. B
kaOuHeTe GUBMKKA JIOJDKHO OBITh HEOOXOIMMOe J1abopaTopHOe OO0OpyJIOoBaHWE IS
BBITIOJIHEHHS yYKa3aHHBIX B IMpOrpamMme Mo (HU3UKE YYEHHYECKHX MPAKTUYECKUX pabdoT u
JEMOHCTPAIIMOHHOE 000PY0BaHHUE.

JlemoHCTpanmoHHOe 000pyJ0BaHUE (OPMHUPYETCS B COOTBETCTBHU C NPHHIIUAIIOM
MUHUMAJIBHON JTOCTaTOYHOCTU M 00ecrevyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe
1o (pu3MKe KITFOUEBBIX AEMOHCTPALMH JJIsl UCCIIETOBAHMS H3YYaeMbIX SIBJICHUN U MPOIIECCOB,
SMIUPUYECKUX U (PYHAAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTtopHoe = oOopyaoBaHuWE IS ~ YYCHHYECKUX  MPAKTHUYECKUX  paboT
dbopMupyercss B BHJIE TEMaTHYECKHX KOMIUIEKTOB M OOECHEeYMBaeTCs B pacdyére OIHOrO
KOMIUIEKTa Ha JABYX oOydJarommxcsi. TemaTHyeckrue KOMIUIEKTHI — J1abopaTOpPHOTO
000pyI0BaHUsl TOJMKHBI OBITH MOCTPOEHBI Ha KOMITJIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX U
UQPPOBBIX MPHOOPOB, a TAKKEe KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B BUAE LU(PPOBBIX
nabopaTopuH.

OCHOBHBIMU TIETISIMHU U3YYEHUST (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

o ¢opMHupoBaHHWE WHTEpeca H CTPEMJICHHS OOYYalOIMXCSd K HAyYHOMY
U3YYCHHUIO IPUPOJIBI, PA3BUTHE WX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

o pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJE IMO3HAaHUS U (OPMUPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

o dbopMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUs KaK pe3ysibTaTa M3YYeHHUS OCHOB
CTPOCHUS MaTepHu U PyHAaMEHTAIBHBIX 3aKOHOB (DU3HKH;



° dbopMUpOBaHUE YMCHHI OOBSICHSATH SIBIICHUS C UCIOJIB30BaHUEM (DU3HUECKUX
3HAHUW U HAYYHBIX JOKAa3aTEIbCTB;

° dbopMupoBaHUE TMPEACTABICHUN O pPOAM (UIMKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHIA.

HocTmkenne »TUX Ieiel oOecreunBaeTcsl pEHIeHHEM CISAYIOIMMX 3a7ad B
npoliecce U3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHus:

° NpUOOpPETEHUE CHUCTEMBbl 3HaHUN 00 OOHMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYSIPHYI (HU3HUKY, AJIEKTPOINHAMHUKY,
KBAaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

° dbopMupoBaHUE YMEHUI NPUMEHATh TEOPETUUSCKUE 3HAHUS ISl OOBSICHEHUS
(bu3NYeCcKuX SBICHUNA B TPUPOJE U JJIsl IPUHSITHS MPAKTHUYESCKUX PEIICHUA B TTIOBCEIHEBHOM
JKU3HH,

° OCBOCHHE CTIIOCOO0B PEIICHUS Pa3IMIHBIX 33/1a4 C SBHO 33JJaHHON (hPU3HUECKOM
MOJIeIbIO, 3a7ad, TMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE CO37aHue (PU3UYEeCKOH MOJeNH,
aJICKBaTHOMW YCJIOBHUSAM 3a]1a4u;

o NOHUMaHHE (PU3NYECKUX OCHOB M TNPUHLHUIOB JEHCTBUS TEXHHUUECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;
o OBJIQJICHME METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS U TPOBEICHUS

du3NYECKUX OHKCIEPUMEHTOB, aHaliW3a M WHTEepIpeTanud HHPOPMAIUH, OMpeAcIeHus
JIOCTOBEPHOCTH TTOJYYCHHOTO Pe3yJIbTaTa;

. CO3JIaHWE YCJIOBHI i1 Pa3BUTHS YMEHUW IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wu3ydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHErO OOIIETo
oOpazoBanus orBoautcs 136 yaco: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce
— 68 yacoB (2 yaca B HEJIEIIO).

[TpennaraemMsliii B mporpaMmMe 1o (pu3uke rnepedeHsb Ja00OPaTOPHBIX U MPAKTHISCKUX
paboT sBISIETCA PEKOMEHJIOBAaHHBIM, YUYUTENb JeJlaeT BHIOOp MPOBENEHUS J1abopaTOPHBIX
paboT 1 OMBITOB € YYETOM HHIUBUIYATBHBIX OCOOCHHOCTEH 00yJaroNIXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC
Pasnen 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o npupoje. Hayunsle MeToapl O3HaHUSA OKpyXkaromero mupa. Pois
HKCIEPUMEHTA M TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue pu3ndeckux sBjIeHUN U nporeccoB. Hayunsie runorespl. duznueckue
3aKOHBI ¥ TeOpHUH. | paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B
MIPAKTUYECKOU JEATEIBHOCTH JIIOICH.

Jlemoncmpayuu
AHanorossle 1 HUPPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.
Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTENBHOCTh MEXaHW4eckoro nBrxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpHUaIbHONW TOYKH, MX MPOEKIMHM HA OCHU CUCTEMBI KoopauHaT. ClI0XKEeHHE MEpEMELICHUN U
CJIO’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsIMOJIMHEHHOe JBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEepEMEIECHUs MaTepruaIbHOW TOUYKHU OT BpEMEHHU.

CBoboaHOe mazieHne. Y cCKkopeHrue CBOOOHOTO MaIeHusI.

KpuBonuHueliHoe paBmxkeHue. JIBUKEHHE MATEPUAIBHOW TOYKM IIO OKPYXXHOCTH C
IIOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas cKopocTb. Ilepuon wu
yactoTa oOpauienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: CIHUJIOMETp, IBUKECHHE
CHapsIJIOB, LIETIHbIE U PEMEHHBIE TIepeayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue NBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO3/1yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue 1BukeHus Tena, OpOIIEHHOTO M0/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOIHOIO MaJCHHUS.

HanpasiieHne CKOpoCcTH NP IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C LIENBIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MyTAMH, [POWIEHHBIMH  TEJIOM  3a
IIOCJICZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHM IPU PAaBHOYCKOPEHHOM JBM)KEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3ydenne qBUKEHMS IIapUKa B BA3KOU KMJIKOCTH.

N3yuenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun ortHocutensHOocTH ['anmunes. Ilepseiii 3akoH Herorona. MuepumanbHbie
CHUCTEMBI OTCUETA.

Macca Ttena. Cuma. Ilpunmun cynepnosuinuu cwi. Brtopoit 3akon HproToHa st
MarepuanbHO Touku. Tpernii 3akoH Hpl0TOHA 1151 MaTepUanbHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Bunasl Tpenus (mokosi, CKoiabxkeHus, kaueHusi). Cumna tperus. Cyxoe TpeHHe.

Cuna TPCHUSA CKOJIBKCHHUA U CUJIa TPCHHUSA ITOKOA. KOB(I)(I)I/ILII/ICHT TPCHUH. Cuna COIIPOTUBJICHUA
Ipu ABUXKCHUH TCJIA B ) KUJKOCTU UJIU rase.



[TocTynaTtensHoOE U BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHTENBbHO OcH BpaimieHus. [lnedo cumbl. YciaoBus paBHOBecHS
TBEPIOTO TeEJA.

TexHuyeckue ycTpoHCTBa M MpaKTUUYECKOE NPUMEHEHUE: MOJIIUITHUKH, ABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHHe MHEPLUN.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Cnoxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(pOpMaIiuiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOs, KAYeHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

W3ydenue nBmxeHus: Opycka Mo HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux AeGopMaIi.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIET0 OCh BPAIlCHHUS.

Tema 3. 3aKkonvl cOXpaneHusn ¢ MexanukKe

Nmmynbe MaTepuanbHOM TOUKH (TeJa), CUCTEMbI MaTepHANIbHBIX ToueK. VIMITyJIbe CHIIbI
Y U3MEHEHHUE UMITYJIbCA TENA. 3AKOH COXPAHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Pabora cuipl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuanbHoi Touku. Teopema 00 M3MEHEHHHM KUHETHYECKOU
SHEPrHH.

[TorennuanbHass oHeprus. lloTeHuManbHas SHEPrust YHOpyro JaedpOopMHPOBAHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIU3U MOBEPXHOCTU 3eMITH.

[ToreHnuanbHble U HEMOTEHIMANbHbIE CHIIbL. CBsI3b pabOThl HEMOTEHUIUAIBHBIX CHII C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPIHH.

VYupyrue u Heynpyrue CTOIKHOBEHHMS.

TexHMYecKue yCTpONCTBA U MIPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexosa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

W3ydenne abCONIIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3MEHEHMEM MEXaHHUYECKOM SHEpruM Tena Ha
IIpUMepe PaCTSKEHHS] PE3UHOBOTO KTy Ta.

Pasnen 3. Monekyasipuast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocnogvl MoNeKyNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUUECKOM TEOPUM M HX  OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmkenue. Huddysus. Xapakrep ABMKEHHUS U B3aUMOACHCTBUSA
YacTHI] BellecTBa. MOJEIN CTPOCHUS ra3o0B, JKUAKOCTEH U TBEPABIX TeNl U 0OBSICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3THX Mojeined. Macca u pasmepbl MoJekyJs. KoiauyecTBo BellecTBa.
ITocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscns.



Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uaeanpHoro rasa. AOcCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHYeCKOM »HEepruu
TEIUIOBOTO JBWKeHUs uvacTul ras3a. lllkanma temneparyp KenbsBuHa. ['a30Bble  3aKOHBI.
VYpaBaenune MenneneeBa—Knaneiipona. 3akon JlanbToHa. M30omporiecchl B HUIICAIBHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHue U30IMPOIECCOB: H30TEPMA,
n30x0pa, u3o00apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKyI
OPraHUYECKUX COCTUHEHUH.

OmnpIThl 10 AU Y3UH KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JIBHXKCHHUS.

Mopens onbira IITepna.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Monens, nuIrocTpupyoLas Npupoay JaBJICHUS ra3a Ha CTEHKH Cocyaa.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS M1€aIbHOTO ra3a, M30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmuie pabomul

Ompenenenne Macchl BO3JyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUN 00BbEéMa
KOMHATBHI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOIo Trasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHyTpeHHsS 3HEpTUs TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEPTHsl OHOATOMHOIO
U7eanbHOro raza. Buasl Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYeHUE. Y IeibHast
TEIUI0EMKOCTH BellecTBa. Kom4yecTBo TEIIOTHI IPU TEIUIONEPEaaUe.

[lonste 06 ammabatHoMm mpouecce. IlepBoiit 3akoH TepmonuHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoieccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon Tepmonnnamuki. HeobpaTuMOCTh IPOIIeCCOB B MPUPO/IE.

TernoBbie Mamumubl. [lpuHnunel neiicTBus TemioBbIX MamuH. [IpeoOpazoBanus
SHEPruM B TEIUIOBBIX MamnHaxX. KoappuimeHt noae3Horo eiCTBUS TEIIOBOM MaluHbL. Llukn
Kapno u ero ko3¢ puimenT noae3Horo AeHCcTBHs. IKOIOTHYeCKre TPOoOIeMbl TEIIOHEPTeTHKH.

TexHuyeckue ycTpoiicTBa M MpakTHYECKOE NPUMEHEHHE: IBUTaTeIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH HEPruM Tejla MPU COBEPIIEHUH padOoThI: BBUIET MPOOKU U3
OyTBUIKM TIOJl JEWCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3dupa B JaTYHHOU TpyOke myTEéM
TpeHus (BUACOJEMOHCTpAIIHS).

W3meHeHre BHyTpeHHEH 3Hepruu (TeMrepaTypsl) Teja Ipu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenn mnapoBoit TypOWHBI, JABUraTeisi BHYTPEHHEIO CrOpaHUs, PEaKTUBHOIO
JIBUTATETIS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomuol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanus éewjecmea. Pazoevie nepexoonl

[TapooOpazoBanne u KoHjueHcauus. HMcmapenne u kunenue. AOCOIIOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO3ayXa. HachlmeHHbli map. YaenpHas TemjaoTa napooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT J1aBJICHMUSL.

Tépnoe Ttemo. Kpucrammueckue u amopdHble Tena. AHM30TPOIUS CBOWCTB
kpuctaios. JXKuakue kpucrtamiasl. CoBpeMeHHblE MaTepuainbl. [lnaBneHne n KpucTauId3amnms.
VY aenpHas Temorta miasneHus. Cyomumarus.

YpaBHeHHE TEIIOBOTO OanaHca.



TexHudyeckue ycTpoWcTBa M NPAKTHUUECKOE NPUMEHEHUE: TMTPOMETP U IICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHUU TOJIyYeHUS COBPEMEHHBIX MaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue npu moHMWKEHHOM JaBJICHUH.

CriocoObl U3MEpEeHHUs BIaKHOCTH.

Habunroienne HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanust KpUCTAILIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenune OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3znea 4. JiiekTpoAUHAMHUKA

Tema 1. Inexkmpocmamuka

DJNeKTpu3alusl Tel. OJEKTPUYECKUH 3apsia. JBa BHIAa SIEKTPUYECKHX 3apsIoB.
[IpoBOIHUKY, TUATEKTPUKH U MOTYTIPOBOJAHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue 3apsnoB. 3akoH Kymona. TodewHbl  3IE€KTpUYECKHMM  3aps.
Onexrpuueckoe mnojne. Hanpsx€HHOCTh anekTpudeckoro mnons. IlpuHuun cynepno3unuu
ANEKTpUYECKUX MoJiel. JIMHuN HanpsyKEHHOCTHU 3JIEKTPHUUECKOTO MOJIS.

PaGora cun oanekrpoctarmueckoro mois. IloTenuman. Pa3HOCTh MOTEHIMAIOB.
[TpoBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(uanekTpruyeckas IpOHUI[aeMOCTb.

OnektpoémMkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MJIOCKOTO KOHAEHCAaTopa. DHEprus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHudyeckue ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHHUE: JIEKTPOCKOII, JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAIbHBII
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TE.

DNEKTPUUECKOE T10JIE 3apSKEHHBIX TEII.

[IpoBOAHUKY B 3JIEKTPOCTATHUYECKOM TOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IUIACTHH,
paccTOSHUS MEXLy HUMU U AUAJIEKTPUUECKOM MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomuol

N3mepenue 3neKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuit mok. Toku 6 paznuunvix cpeoax

ONEeKTpUUECKU TOK. YCIOBMS CYLIECTBOBAHHUS JIIEKTPUYECKOrOo ToKa. McTOouHMKH
Toka. Cwita Toka. IIoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma aiig yyacTka Henu.

DneKkTpuyeckoe CONPOTHUBIICHUE. VY nensHOE COIIPOTHBIICHUE BElIEeCTBA.
ITocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE IPOBOIHUKOB.

PabGorta snextpuyeckoro Toka. 3akoH J[xoyns—JleHna. MoONIHOCTh AIEKTPUIECKOTO
TOKa.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEE COMPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Oma
JUIS IOJTHOM (3aMKHYTOR) 3/eKTprueckoii nienu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAas MPOBOJMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TeMIiepaTypsl. CBEpXIpPOBOUMOCTb.

DneKTpu4YecKnil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonnuku. CoOCTBEHHass W TPUMECHAs MPOBOAMMOCTH MOJIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUUYECKUl TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JAccoLanus. DIEKTPOIU3.

OnexTpuueckuii TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSTEIBHBIA Pa3ps.
Moumnnus. [Ina3ma.

TexHudyeckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMETpP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPHUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIH THOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTyPOBOIHUKOBBIH TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa M HAMIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHHUs U MaTepHuaa.

CMeniaHHO€ COEIMHEHUE TPOBOJHUKOB.

[IpsiMoe n3Mepenue 3neKTpoaABMKyIel criibl. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIEHUS.

3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne cMEIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue oieKTpOABMKYIIEH CHIbl HCTOYHMKA TOKa U €ro BHYTPEHHErO
COIPOTHUBIICHUS.

Hab6mronenue snexrponusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCylIecTBISETCS ¢ YYETOM
COJIepXKATeNbHBIX MEXKIIPEIMETHBIX CBsS3€H € KypcaMH MaTeMaTHUKH, OHOJOTMM, XHUMUH,
reorpaduu U TEXHOJOTHH.

Mescnpeomemnusie nonamus, CBI3aHHBIE ¢ U3yYCHHEM METOJOB HAayYHOIO TMO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, (usmyueckas BeJIWYMHA, 3aKOH, TEOpUs, HaOJIO/EHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHHH, uHeWHas ¢yHKOuUs, mnapaboia,
runepOoia, ux rpauKku U CBOMCTBA, TPUTOHOMETPHUECKUE (PYHKIUHU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX IMPOEKIUH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusa: wmexaHmueckoe IBIDKCHHE B JKMBOW mpupone, auddysus, ocmoc,
TEIUNIOOOMEH  JKUBBIX  OpPraHU3MOB  (BHMJBI  TEIUIONEpEeAayH, TEIUIOBOE  paBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJSIpHAsg Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEW W Ta3o0B,
AIIEKTPUYECKUE CBOMCTBA METAIIIIOB, MIEKTPOJIUTHYECKAS TUCCOLMALNS, TaJbBAHUKA.

l'eocpagpus: BIaKHOCTH BO3/lyXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABMKEHUH € UCTIONIBb30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHHKE, MOAIIUIHUKHU, HCIOIb30BAaHUE 3aKOHA COXpPaHEHMsI MMITyJIbca B TEXHHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, HapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyYEeHUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTHYEeCKas  3allluTa,  3a3€MJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEp, JJIEKTPOHArpeBaTeibHble MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.



11 KIIACC
Pasznea 4. JiiekTpoAUHAMHUKA

Tema 3. Maznumnoe none. IneKmpomazHumMHAA UHOYKYUA

[ToctossaHbie MarHUTHI. B3aumMoAeicTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHOE TMOJIE.
Bekrop MarHuTHOM MHIYyKUMK. [IpUHIMN CyNIeproO3ULMA MAarHUTHBIX NOJIeH. JIMHUM MarHUTHON
uHaykiuy. KapTtrHa muHui MarHUTHOW WHTYKIIUU TTOJISI TIOCTOSTHHBIX MarHUTOB.

MarnuTHO€e 1nojie TpOBOJHUKA C TOKOM. KapThHa JTUHUNA MHYKIIMM MArHUTHOTO IOJISI
JUTMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaeiicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Momynp M HampaBieHHe. J[BHKEHUE 3apsKCHHOW YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pa6orta cumsr JlopeHiia.

SBneHue H3JIEKTPOMarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHMTHOW WHIYKIUU.
DIIEKTPOABMKYILAsL CUJIA MHIAYKIMHU. 3aKOH 3JIEKTPOMarauTHOW nHykuuu dapazes.

Buxpeoe snextpuyeckoe mose. DNEKTPOJABHKYIIAs CUJa WHAYKUHWUA B MPOBOJHUKE,
JIBIKYIIEMCS TOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHuna.

NHIyKTHBHOCTD. fIBIEHHE CAMOMHAYKIMH. DJIEKTPOABHKYIIAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, SJIEKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aunmMopeiicTBre IByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON MHTYKITHH.

IIpaBuio JleHna.

3aBUCUMOCTh  BJIEKTPOJBIOKYIIEH CHJIBI HWHIYKIIMM OT CKOPOCTH  HM3MEHEHHUS
MarHUTHOTO TOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1ab6opamopmuie pabomul

N3yueHnre MarHuTHOTO TIOJIST KATYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sABieHUS 3JIEKTPOMATHUTHON UHIYKIIMH.

Pasnea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0aHUA

Konebarenbnas cuctema. CBoOOIHBIE MexaHMueckue Konebanus. ['apmoHHueckue
koneOanus. Ilepuon, uactora, amrmumryaa u ¢aza konedaHuid. [Ipy>KUHHBIH MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHWYecKuX KosieGanuil. IlpeBparenue >HEepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbubiit koHTYp. CBOOOIHBIC SJEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KOJIeOaTeIbHOM KOHType. AHAJOTUi MEXAYy MEXaHWYECKUMH U JJIEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTHH B HICaTbHOM KOJIeOaTelbHOM
KOHTYpE.



[IpencraBnenre o0 3aTyXamMmUX KoleOaHUSX. BBIHYXIEHHBIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJICOAHHS.

[Tepemennsbiit Tok. CUHYCOMAAIBHBIN TEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO TOKA.
AMIIIUTYAHOE U ACHCTBYIONIEE 3HAUEHUE CUJTBI TOKA U HAMPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya U MOTPEOICHUE SIEKTPHUSCKON IHEPTUU.
OKOJIOTUYECKHE PHUCKH TPU TPOM3BOJCTBE AJIEKTpOdHEpruu. KynbTypa HCHOJIB30BAHUS
AJIEKTPOIHEPIUU B IIOBCEAHEBHOM KU3HH.

TexHuueckue yCTpoWcTBa M IPAKTHYECKOE IPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, IMHUHU AJIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenmoBanne  mapaMeTpoB — KojeOaTenbHOW  CUCTeMBbl  (IPYXHHHBIH  WIH
MaTeMaTHUYECKUI MasiTHUK).

Habmtonenue 3aTyxaronmx KojaebaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmnorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa W HaMpsDKEHUS OT BpEMEHH) s
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu mocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KaTYIIKA UHIYKTUBHOCTH U
KOHJICHCATOpA.

Mopenb TUHUYU AIEKTPOIIepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanne 3aBHCHUMOCTH TIEpHOAAa MalbIX KoyieOaHWH Tpy3a Ha HUTH OT JIJTMHBI
HUTH U MaccChl Tpy3a.

HccnenoBanue mnNEPEMEHHOr0 TOKa B LENM W3 MOCIEI0BATENBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60IHbL

Mexanudecknue  BOJHBI,  ycioBua  pacnpoctpanHeHusa.  llepumoa.  Ckopocthb
pacmpocTpaHeHUsl W JAJvWHA BONHBL llomepeuHbie W MpoaONbHBIE BOJHBL MHTepdepeHuus u
TudpakIus MEXaHNIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JTyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHnrauus BekropoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HWE, NpeJIoMJIeHUe, mojsapusanus, audpaxmus, wuHTepdepeHius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxama 3MeKTpOMarHUTHBIX BOJH. [I[puMeHEHHE JIEKTPOMArHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIIMIIBI paaAOCBA3U U TeneBuaAeHUA. Pagronokamus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yIBTPAa3BYKOBAsl IMAarHOCTHMKAa B TEXHUKE M MEAMUIMHE, pajap, paJiuonpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U PACIPOCTPAHCHHUE MOMIEPEIHBIX U TPOIOJIBbHBIX BOJIH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

HaGmonenue otpakeHus U IPEIOMIICHUST MEXaHUISCKUX BOJIH.

Ha6monenue natepdepeHnny u Aupakini MEXaHHIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmroienue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U YacTOTOH
KOJIEOAHMH.



HccnenoBanne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH:  OTPaXEHHWE, IPEJIOMIICHUE,
noJsisipu3anus, tudpakuus, HTepdepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHENHHOE pacnpoCTpaHEHHWE CBETa B OJIHOPOIHOMN
cpene. JIyd cBeta. ToueuHbIli HICTOYHUK CBETA.

Otpaxxenune cBera. 3aKOHBI OTpakeHusi cBeTa. llocTpoeHne n3o00pa’keHUi B MIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [lpenenpHbli yros MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcus ceeta. CloxxHbIN cocTaB Oenoro cera. L{Ber.

Cobuparoniye u paccewBarolive JUH3bl. ToHKas JMH3a. POKYCHOE pACCTOSHUE U
ONTHYECKasl Cujla TOHKOM JuH3bL. [locTpoeHune n3o0pakeHHi B cCOOMPAIOIIUX U PacCEUBAIOIINX
nrH3ax. @opMysia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH301.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOUHUKU. Y CIOBUS
HaOJI0IeHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakmus cBeta. [udpakumonHas pemérka. YciIoBHE HaOMIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuyeckue ycTpoiicTBa M IpaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
NPOCKIIMOHHBIN  ammapar, MHKpPOCKON, TeJIEeCKOI, BOJIOKOHHAs ONTHKA, JU(PpPaKIHOHHASL
pemETKa, TOISTPOUSI.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHue, OTpakeHHWe M mpeioMieHHe cBeTa. OmnTuueckue
puOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojienb cBeToBo1a.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIA.

Habmonenue naTepdepeHnnu cera.

Hab6monenue audpakuun cBera.

HabmtoneHnue nucniepcuu cBeTa.

[ToydyeHue cekTpa ¢ HTOMOIIbIO PU3MBI.

[TonmyuyeHue criekTpa ¢ HOMOIIBIO AU(PAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1ab6opamopmuie pabomul

N3mepenue nokaszatesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Hab6mronenue aucnepcun cBeta.

Pa3nea 6. OcHOBBI cieIHAJILHOH TEOPHH OTHOCHTEIbHOCTH

['paHnIBI MPUMEHNMOCTH KJIACCHYECKOW MeXaHHUKH. llocTynaTel cnenuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJSL CKOPOCTH CBE€Ta B BaKyyMe, NPUHIUI
OTHOCHUTEIIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aM€EUIEHNE BPEMEHH U COKPALLEHUE JITHBI.

OHeprus ¥ UMIYJIbC PEISTUBACTCKON YaCTHUIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPIUs MOKOS.

Pa3zpnen 7. KBanToBas puszuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

@®oronsl. ®opmyna [lnanka cBsizu ’Hepruu (GOoTOHA C €ro 4yacToTo. DHeprus u
UMITYJIbC (POTOHA.



OtkpeiTe u uccrnenoBanue ¢ororpdexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dbotorddekra. Ypasuenue DitHmreitHa 11 potodrddexra. «KpacHas rpanuia» hotodrddekra.
JNasnenue ceera. OnbiTel I1. H. JIeOenena.
XnMuyeckoe NeUCTBHE CBETA.
TexHuueckue ycTpoHCTBA M MPAKTHUECKOE NMPUMEHEHHE: (OTO3TEMEHT, (HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®dotor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHeNIHero ¢porodddekra.
Ceerogmon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactun. IlnanerapHas
Mozenb atoMa. Ilocrynatel bopa. U3nydenue u norsiouieHre GOTOHOB MpHU MEPEX0/ie aToma C
OJIHOTO YypOBHS DJHEprum Ha Jnapyro. Buasl cnektpoB. CrekTp ypoOBHEH SHEpPruu aroma
BOZOPOJA.
BonnoBble cBolicTBa yactull. Bonnel ne bpoiins. KopnyckynspHO-BOIHOBO! AyanusM.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.
TexHndyeckue ycCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHBIA aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenre AMHBI BOJIHBI JIa3epa.
Haburoienue TnHeRvaThIX CIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophuie pabomul
Habmtonenue nuHeyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpeITHE
paanoaktuBHOCTH. OnbIThl Pesepdopaa no onpenenennto coctaBa paaloakTUBHOTO U3TyUYEHUSI.
CoiicTBa anb(a-, 6era-, raMMa-u3iydeHus. BnusHue paguoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykionHas mozaens sanapa [eiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M3oTomnsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnai. ['amma-uznydenue. 3aKoH
paZvoaKTUBHOTO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macco aapa.
SnepHble peakuuu. JleJIeHUE U CUHTE3 sIIEP.
Anepuniii peaktop. Tepmosaepubiii cuHTe3. [IpoGieMbl W MEPCHEKTUBHI SACPHOM
HHEPreTUKHU. DKOJIOTUUECKNE ACTIEKTHI SEPHOM SHEPTETUKH.
OneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOMIOICHNUS U PETUCTPALIIH HIEMEHTAPHBIX YaCTHII.
OyHaameHTanbHble B3auMoeiicTBusl. EqMHCTBO (pn3nueckoil KapTUHBI MUpa.
TexHu4yeckue ycTpocTBa U MPAaKTUYECKOE IPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHasi 6oMoa.
Jlemoncmpayuu
Cu€TurK HOHM3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
HccnenoBanue TpekoB 4acTuUll (110 TOTOBBIM doTorpadusim).
Pasnea 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKH

Ortanbl  pa3BUTHS acTpoHOMHUM. llpuknagHOe W MHPOBO33pEHUYECKOE 3HAYCHHE
aCTPOHOMMUMU.



Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bI, IIAHETHI, X BUIAUMOE JABHKEHHE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTH. Mcrounuk sHeprum ConHia u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTepUCTUKH. J[[narpaMma «CHEKTpajdbHbIA KJIACC — CBETHUMOCTB». 3BE3IBI
IJIABHOM T1OCJIEIOBATENBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» sl 3BE3] TJIaBHOU
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3BotoLnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [lyte — Hama I'anaktuka. [lonoxenue m aswxkenne ConHua B ['amaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE OBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacumupenne Bceenennoit. 3akon Xa0O6ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUYEHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM — IJ1a30M  C  HCIOJB30BAHHEM  KOMITBIOTEPHBIX
NPUJIOKEHUH U ONpeNeleHUs TOJO0XKEHUs] HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO Jarty:
OCHOBHBIE c03B€3/11s CEeBEPHOT0 MOIyLIapus U IPKUE 3BE3]IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0marniee noBTOpeHue

Pons ¢u3ukm m acTpOHOMHUM B IKOHOMHYECKOHM, TEXHOJIOTHYECKOHM, COIMAIBHOU H
THYECKOU cdepax IesTeNTbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTWHE MHpa, poib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
npecTaBiIeHU 0 (PU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPO/IE.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢usmku 0a3oBoro ypoBHs B 11 kjacce OCymeCTBISETCS € YYETOM
COJIepXKATENbHBIX MEKIIPEIMETHBIX CBs3€il € KypcaMH MaTeMaTHUKW, OHOJOTMH, XHUMHH,
reorpaduu U TEXHOJIOTHHU.

Mescnpeomemnusie nonamus, CBI3aHHBIE ¢ U3yYECHHEM METOJOB HAayYHOrO TMO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, (usmyueckas BeJIWYMHA, 3aKOH, TEOpUs, HaOJIO/EHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKre GYHKIUHN: CUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeieeHNE TUIONAAN TNIOCKUX (GUryp 1 00bEMa Tell.

buonocus: snextpuyeckue SBICHUS B KUBOW NMpHUpoAE, KojeOaTelbHbIE ABMKEHUS B
JKUBOM TIpUpOJE, ONTHUYECKUE SIBICHHUS B JKMBOM NpPUPOJE, ACUCTBUE paJMallud Ha JKUBBIC
OpraHU3MBlI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TEIl,
MeXaHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIM aHAIH3.

l'eoepaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€KU MarHUTHBIX Py, POTOChEMKA 3eMHOM
MTOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSICEHUI.

Texnonozus: JIMHUU JJIEKTpolIepesay, reHepaTop MIEPEMEHHOTO TOKa,
ANIEKTPOJIBUraTeNlb, WHAYKLUHWOHHAs I€4yb, pajap, paAuONpUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neupb, MpOEKIIMOHHBIH anmapaT, BOJIOKOHHAs ONTHKA, COTHEYHast 6aTtapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEIHET'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUs
(6a30BBIl  ypOBEHB) JIOIDKHO  OOECHEYHMTh JOCTHKCHHE  CICAYIOIIUX  JTUYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHS yUeOHOTO TIpeaMeTa «Du3nkay JOHKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHUX
yOKICHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM [EHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacIIMpeHre KU3HEHHOTO ONBITa U OMBITA JCSITEIBHOCTH B MPOIECCE Pealn3aIllii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBHOU IEATETbHOCTH, B TOM YUCJE B YACTHU:

1) rpasaaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH OO0ydYaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOr0 OOIIECTBa;

MPUHITHE TPAAUIIMOHHBIX OOIIEUYETOBEUECKUX TYMAHUCTHUECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIILHOCTh B MHTEPECAaX I'Pa)KIAHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAaMOYTIPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHUE B3aUMOJIEMCTBOBaTh C COLIMAIIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HUX
(GYyHKIHMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) MIaTPUOTHYECKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTHh POCCUNMCKOMN TPAKIaHCKON HICHTUIHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKCHHUSIM POCCHUCKUX
Y4EHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHHS,

CIIOCOOHOCTh ~ OIICHWBATh CHTYyallMl0 MW TNPUHUMATh OCO3HAHHBIE  PEIICHHS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B JIEATEIbHOCTH
YYEHOT0;

OCO3HaHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUNBOTO OYAYIIETo;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHpPYy, BKIIOUYas SCTETUKY HAay4HOrO TBOPYECTBA,
MpUCyIeTo (PU3NUYECKON HayKe;

S) TpyAOBOro BOCIIUTAHUS:

UHTEpeC K pa3iuuHbiM cdepaMm NpodecCHOHATbHONW NeATeIbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyreit
Mpo()eCCUU U PeaTn30BbhIBATh COOCTBEHHBIE )KM3HECHHBIC TUTAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO0 U caMOOOPa30BaHUIO B 001acTu (PU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHMSI:

c(OPMUPOBAHHOCTh SKOJIOTMUECKOH KYJIbTYphl, OCO3HAaHHE TJI00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBHI B OKPY>KAIOLIEH Cpele Ha OCHOBE 3HAHUS
1esel yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

paciidpeHre OIbITa JeATEIbHOCTH HKOJIOIMYECKON HalpaBI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UIECKON HAYKH;

OCO3HaHUE IIEHHOCTU HAyYHOW JIESTeIbHOCTH, TOTOBHOCTh B IMPOILIECCE H3YUEHUS
(U3UKHA OCYIIECTBISATh MPOCKTHYIO M MCCIEAOBATEIBbCKYIO NEITEIbHOCTh MHANBUIYATHHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHBI
Ilo3naBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA
ba3oBble Jjornueckue AeHcTBUS:

CaMOCTOSITENNLHO (HOPMYIHPOBATh U aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNEATh U IeATebHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUHU X JOCTHKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX (HUZHIECKUX
SIBJICHUSAX

paspabaTeiBaTh IUJIaH PEMICHHUS TMPoOJeMBbl ¢ YYETOM aHalM3a HWMEIOMIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIHLHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKHU MOCIEACTBUH ESITEIIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH PadOTy B YCIOBHSX PEAIBHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTelbCKHe JeiiCTBHS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMUA MOHATHSIMHU U METOAaMHU (DU3UIECKOM
HAYKU;

BJIQJIETh HaBBIKAMHU y4€OHO-MCCIIEIOBATEILCKON U TIPOEKTHON JIEATETLHOCTH B 001aCTH
(GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHs 3aa4
(U3UYECKOTO CoNep KaHusl, IPUMEHEHHUIO Pa3TUYHBIX METO/IOB MTO3HAHMSI,;

BJIAJIETh BUJAMU ACATEIBHOCTHU IO MOJYYEHHIO HOBOTO 3HAHHUS, €r0 MHTEpIIpETaluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHTyallUsX, B TOM 4YHUCJE TIPH
CO37aHUH Y4YE€OHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYHWHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJlM3UpPOBATh 3a7advy, BBIIBUTATH
TUNOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThl IJsl JOKa3aTelIbCTBa CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE€ PEHICHUS 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBAThH UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON ACSITENHLHOCTH, B
TOM YHCJIC TIPU U3YICHUHN (PU3HKH;

JaBaTh OLEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEAEATSITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmaumeii:

BIIQJICTh HABBIKAMHM TIONy4YeHHS WHGOpManuu (QHU3UUECKOTO COACpXKaHHUS U3
HMCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TTOUCK, aHATIN3, CHCTEMAaTHU3alUI0 1
HMHTEPIIPETAINIO HH(POPMAIIMK PA3INYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITIH;

UCIONIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEeIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/7ad C COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHs, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacHOCTH;



cO3/1aBaTh TEKCThl (U3NYECKOTO COJACpX aHUS B PA3NUUHBIX (opmaTax ¢ yd€ToM
Ha3HayeHus: UWHGOpMalMKW M UEJNEeBOM ayAUTOpPUM, BBIOMpas oONTUMaJIbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYIIECTBIISATH OOIIEHNE HA YpoKaX (PU3UKH U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJB30BAHHUEM SI3bIKOBBIX
CPEIICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIMBUAYaTbHON pabOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOro 4eHa KOJJIEKTHUBA;

IIPUHUMATH LEIH COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JIECTBHSI O €€ JOCTMIKEHUIO: COCTABJIATH IIAH JEHCTBHM, pPACIPENENSITh POJIA C y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXIOTO0 y4YaCTHUKAa KOMAaHIbl B 0OIIuit
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIUKA HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B PA3IUYHBIX CHUTYalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITEILHOCTh B 00JaCTH (DU3HKH U
aCTPOHOMUH, BBISIBJIATH POOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIEeHUs PAcUETHBIX M KaUeCTBEHHBIX 3a/lady, IJIaH
BBIMIOJIHEHHUSI TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIOYTECHUII;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh ()OPMHUPOBAHWIO W TPOSBICHHUIO JPYAWIMH B 00JIacTH (PU3HKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJaJIeTh HaBBIKAMU I[O3HABATENbHOM pe(ieKCMH Kak OCO3HaHHMS COBEpIIaeMbIX
JIEMCTBUM U MBICIMTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MCIOJIb30BaTh MPUEMBI pedIIeKCHUN /TSl OLICHKH CUTYaI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYTHX IIPU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTAaTKU M JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX IIPU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mporecce nocTrkeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOrpaMMbl MO (U3UKE
UL ypOBHSI cpemHero oOmero o0pa3oBaHus Yy OOydYalOIIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, PeINoaralonmi chopMHUPOBAHHOCTS!



CaMOCO3HaHUS, BKJIIOYAIOMIETO0 CHOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS pa3BUTHS COOCTBEHHOM HMOLMOHAIBHON cdephl, ObITH
YBEpEeHHBIM B cebe;

CaMOpETYJIMPOBAaHUsA,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yMEHHWE  NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOLMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISITHE THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTMXKEHHIO LIETH U YCIEXY,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COL[MAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C
JIPYTHUMH JIIOJbMU, 3a00TUTHCS, MIPOSABIISATH HHTEPEC U pa3periaTth KOH(QIUKTHI.

HNPEIMETHBIE PE3YJIbTATHBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha IpUMeEpax poJib U MecTO GU3UKH B (HOPMUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B MPAKTHUECKOU
JIeSITeIIbHOCTH JIFOICH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJIENCH: MaTepuaibHas
TOYKa, MHEpUHUAIbHAs cHUCTeMa OTCcuéra, abCOIIOTHO TBEPIOE TEO, UICANbHBIN Ta3, MOJEIH
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEHHBIN DJIEKTPUUECKUN 3apsj MpU PEUICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (pU3UUECKUE SBICHHS (TIPOLECCH) U OOBICHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETHYECKON TEOpUM CTPOECHMS BEIIECTBA M JJIEKTPOAUHAMUKH:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABIKEHHE, CBOOOJHOE MaJeHHE Tell,
JIBIDKCHHE TIO OKPYXHOCTH, WHEpPLHs, B3auMojieiicTBue Tei, nuddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE XHUJIKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(oxJ1ax/1eHNN), TEIJIOBOE paBHOBECHE, UCIIApeHNe, KOHIEH A, MJIaBJIeHNe, KpUCTAJUIM3allus,
KHUIIEHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHUS Ta3a IMPH €ro HarpeBaHUM B 3aKPHITOM
coCyJZle, CBA3b MEXIYy IapaMeTpaMu COCTOSHHMs ra3a B HM30IIpOIecCaX, JJIEKTpHU3alus Ted,
B3aUMOJICHCTBUE 3apsI0B;

OIHCHIBATh MEXAHUYECKOE JIBHKEHUE, UCTIOJIb3Ys (PU3HUECKHEe BETUYUHbBI: KOOPANHATA,
IIyTh, IEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, CWIA, UMILYJIbC Tejla, KMHETHYeCKas
SHEprusi, MOTEHIUalbHAas SHEPrus, MexaHuueckas paboTa, MEXaHHWYecKas MOIIHOCTb; IpU
OMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCTIOJIB3YEMBIX BEIHYMH, UX
0003HaYeHHSI U €TUHUIIbI, HAXOIUTh (POPMYJIBI, CBS3bIBAIOLINE JaHHYIO (PU3UUYECKYIO BEIUYUHY
C APYrUMU BEJIMYMHAMU;

ONMCHIBATh HM3yYEHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYMHBI: JIABICHUE Tasa, TEeMIlepaTypa, CpeIHss KHHEeTH4ecKas JSHeprus
XAaO0THUYECKOr0 JBWXEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4HAS CKOPOCTh MOJEKYJI, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprusi, padora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIIOBOTO
JIBUTATENS; IPU ONUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUIA CMBICI UCIIOJIB3YEMBIX BEIMYUH,
uX OOO3HAYeHHMS M EIAMHUIBI, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMUMHY C JPYTMMH BETUUYUHAM;

OIHCHIBaTh U3yUEHHBIEC NIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SBIICHUS
(mporiecchl), UCTONB3YS GU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsjl, dJIEKTpHUEcKoe TMoJe,
HaIMpsOKEHHOCTh MMOJIS, TOTEHLHMAal, Pa3HOCTh NOTEHIMAIOB; IPU OMNHUCAHUM MPABUIBHO
TPaKTOBaTh (PUIUUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS U €IUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C JPYTUMH BETUYUHAMU;

aHAJIM3UPOBaTh (HU3HUECKUE MPOILIECCHl U SIBICHUS, UCIIONB3YsS (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m Il 3axkoHbl HproTOHA, 3aKOH COXpaHEHUS



MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHOIpaBUsl MHEPLUHUATIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMUYECKON DSHEPIUU TEIUIOBOTO IBMKCHMS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKOe BbIpaKEHUE U yCIIOBUS (TPaHUILIbI, 00JIaCTH) MIPUMEHUMOCTH;

OOBSICHAT OCHOBHBIC MPUHLUIBI JACHCTBUS MAallMH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB; pa3u4aTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHMS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh HKCIEPUMEHTHI 110 UCCIEI0BaHUIO (PU3UUECKUX SIBICHUH M MPOIIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, mpu dToM (OpPMYyJIHpPOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcOoOMpaThb YCTaHOBKY M3
MPEeI0KEHHOT0 000PYA0OBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh TPSAMBbIE U KOCBEHHBIE HM3MEPEHHUs (PU3NYECKUX BEJIWYHMH, NPU ITOM
BbIOMpATh ONTUMAJIBHBIN CIOCO0 W3MEPEHHs] M HCIOJIb30BATh H3BECTHHIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (GU3NYECKUMHU BEIMYMHAMU C MCIIOJIb30BAaHHEM
OpSAMBIX U3MEPEHHUH, MpH STOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATH pe3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BUE TaOIMI U TpaduKOB, JAeNaTh BBIBOJbI
II0 pe3yJIbTaTaM MCCIIEA0BaHNUS;

coOnroaTh mMpaBuia 0€30MacHOro TpyJa MpHU IMPOBEIECHUU HCCIEeIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEeNOBATEeIbCKOW M MPOEKTHOM JEATETbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1JaOOpaTOpHOTro 000pyA0BaHUS;

pemaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOW (U3UUECKOM MOJENbI0, HCHOJb3Ys
¢buznyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3aJlauM BbIOUpaTh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI M (POPMYIIBI, HEOOXOIUMBIE AN €€ pelleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI,

pelaTh KaueCTBEHHBIE 3aJa4M: BBICTPANBATh JOTMYECKH HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHU ¢ OTIOpOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE SIBJICHUS;

UCTOJNb30BaTh MpPH pelIeHHMH Y4YeOHBIX 3a/ad COBpPEMEHHBIE HH(POPMALMOHHBIC
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAllMM U NPEICTaBICHUS y4eOHOUW U
HAYYHO-TIOMYJISIpHOW HMH(OpMAaIMK, MOTYYSHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMaLUIO;

MIPUBOAUTE MIPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIBb30BaTh TEOPETUYECKHE 3HaHUSA 10 (U3MKE B TOBCEJAHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MPHU OOpAILLIEHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMHU, JUISI
COXpPaHEHHMs 3/I0POBbsI U COOJIIOJICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TpyMNIE C BBHIIOJHEHHEM pPa3JIMYHbIX COIMAJBHBIX POJIEH, MIaHUPOBATh
paboTy Trpynmbl, palMoOHAIBLHO PACHpPENENATh OOS3aHHOCTH U IUIAHUPOBATH JEATEIBHOCTH B
HECTaHJapPTHBIX CUTYyallUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooIeMBl.

K xoniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTbh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIUXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha IpUMeEpax poJib U MecTO GU3UKH B (HGOPMUPOBAHUH COBPEMEHHON
Hay4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOU
JeSTEIIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KApTUHBI MUDA;

YUUTHIBATh TPAHMIBI TPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJeNel: TOYeuHbIN
AIIEKTPUYECKUI 3apsii, Jyd CBeTa, TOUEYHBIH HCTOYHMK CBETa, sAepHas MOJeNb aroma,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO sI/Ipa MIPU PELIeHUN (PU3UUECKUX 3a1a4;

pacrno3HaBaTh (U3MUYECKUe SIBICHUS (TPOLECChl) M OOBACHATh UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKU U KBAHTOBOM (DM3MKHU: 3JEKTpUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,



XUMHYECKOE, MAarHUTHOE JCWCTBHUS TOKa, B3aWMOJCWCTBUE MArHUTOB, JJIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIONI HAa TPOBOJAHMK C TOKOM W JBWOKYIIMKCS 3apsj,
AIIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, IPSMOIUHEITHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, Iudpakius W TIOJSIpU3alus CBETa, JUCICPCHUS CBETa,
dorornekrpudeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE JTUHEHUATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAs M HCKYCCTBEHHAS PAIMOAKTHBHOCTE;

OIHCHIBATh MU3YUYCHHBIC CBOWCTBA BEIIECTBA (IMEKTPHUECKHUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUICCKYIO TTPOBOAMMOCTE PA3IUYHBIX CPE) M AJICKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYWHBL: DJICKTPUYECKUU 3apsii, CHJIa TOKa, JJICKTPUUYECKOE
HaNPsDKEHUE, SJICKTPUYECKOE COIMPOTUBIICHUE, PA3HOCTH IMOTCHITMAIIOB, SJICKTPOABHKYIIAs CHJIA,
pabota Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia, WHAYKTUBHOCTH
KaTYIIKH, YHEPTUS 3JIEKTPUYECKOrO0 W MArHUTHOTO TOJIeH, MEepPHOJl M YacToTa KoyieOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KoeOaHui, (POKyCHOE PACCTOSHHWE W ONTHYCCKAas CHjla JIMH3BL, NMPU ONMUCAHWH TPABHILHO
TPaKTOBAaTh (PUIUUYECKUI CMBICT HCIOJNB3YyEeMbIX BEIUYHH, WX OOO3HAYCHUS W EIUHHIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJTMYNHY C JPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yUYEHHBIC KBAHTOBBIC SBJICHHUS M IPOLIECCHI, WCMONB3Ys (hU3HUECKUe
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JUTMHA BOJIHBI M YacTOTa CBETA, DHEPIHS H
uMIynsC (OTOHA, TMEPUOJ] TOJypacmlana, DHEPrUs CBSI3UM AaTOMHBIX SjIep, MPU OMUCAHUU
MPABWJIBHO TPAKTOBATh (PU3WYCCKUH CMBICIT HCIIOJIB3YeMbIX BEJIIMYUH, WX OOO3HAYCHUS W
€IMHUILIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIUYUHY C IPYTHMH
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PU3UICCKON BEITMUNHBI,

aHAIM3UPOBATh (DPU3MUECKUE MPOIIECCHl U SIBICHUS, UCTIONB3YsS (U3NYECKUE 3aKOHBI U
NPUHIMIGE: 3akoH OMa, 3aKOHBI TIOCJCJOBATSIIBHOTO W MapajUICIbHOTO  COCTUHCHHS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH DJIGKTPOMATHUTHOW MHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEITOMIICHHS
CBeTa, ypaBHeHHEe OWHIITEWHa It ¢GoTrodddekrra, 3aKOH COXpPaHEHHs] DHEPIUH, 3aKOH
COXpAHCHHUS HWMITYJIbCA, 3aKOH COXPAHCHHS JJCKTPHUYSCKOTO 3apsjia, 3aKOH COXPaHCHHS
MacCOBOTO YHCIA, MOCTyJIaThl bopa, 3aKOH pPaguOAaKTHBHOIO pacmaja, Mpu 3TOM pa3iudarh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCIIOBUS (TPAHHUIIBI,
00nacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HANPABJICHUE BEKTOPA WHAYKIIMA MAarHUTHOTO ITOJISI TPOBOHHUKA C TOKOM,
cuitbl Ammnepa u cuibl JlopeHna;

CTPOUTH U OMHCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBITIONHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUI0 (PU3NYECKUX SIBJICHUNW M TIPOIIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HW3MEPCHHHA: TIpH 3TOM  (OPMYJIHPOBATH
npoOiieMy/3amady W TUNOTE3Y Y4eOHOTO OKCIEPHMEHTa, CcoOupaTh yCTaHOBKY U3
MIPETIOKESHHOTO 000PY0BAHHUS, TPOBOJIHUTD OTBIT M POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYHH, MPU ITOM
BBEIOMpaATh ONTUMAIBHBIN CIIOCO0 W3MEPEHHS] M HWCIIOJIb30BaTh HW3BECTHBIC METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHNUN;

WCCIICIOBATh 3aBHUCHMOCTH (DM3MYECKHX BEIMYMH C HCIIOJIb30BAHHEM TIPSMBIX
M3MEPEHMIl: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yIbTAThl MOMYyUYEHHOM
3aBUCHMOCTH (DH3UYECKMX BEJIMYWUH B BHJE TaONMHWII W TpapuKOB, JEJIaTh BBIBOJBLI II0
pe3ylibTaTaM HCCIeI0BaHuUS;

coONIOaTh TpaBHWja OE30TMACHOTO TPyJa MPHU IMPOBEICHUU HCCIICIOBAaHUN B paMKax
y4e0HOTO OKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM H TMPOEKTHON NEATEIhHOCTH C
HCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JJAOOPATOPHOTO 000PYI0BaAHUS;

pemiate pacy€THBIE 3a/Ja4ydl C SBHO 3aJlaHHOW (DM3MUYECKON MOMAENbI0, HCIOIb3Ys
(bu3nyecKkre 3aKOHBI M IPHHIIAIIEI, HA OCHOBE aHAJIN3a YCJIOBHS 33JIa4M BEIOMPATh (DH3HUCCKYIO



MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI M (POPMYIIBI, HEOOXOIUMBIE AN €€ pelleHus,
IMPOBOAUTH paC'—IéTI)I N OICHHUBATH PCAIIBHOCTD IMOJTYYCHHOI'O 3HAUCHU A (1)1/131/1qu1<01‘/’1 BCIINYHNHBI,

pelaTh KaueCTBEHHBIE 3a[aui: BHICTPAUBATh JOTMYECKH HEMPOTHBOPEUUBYIO LEMOUYKY
paccy’XJIeHU ¢ OTIOPOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE SIBJICHUS;

UCTOJNb30BaTh MpPH pelIeHHMH Y4YeOHBIX 3a/ad COBpPEMEHHBIE HH(POPMALMOHHBIC
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAllMM U NPEICTaBICHUS y4eOHOUW U
HAYYHO-TIOMYJISIpHOW HMH(OpMAaIMK, MOTYYSHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOTydaeMyt0 HH(OPMaLHIO;

OOBSICHATh TPUHIUNBI JCHCTBUS MAIWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nnyaTh yCiIoBUs MX 0€30MaCHOTO MCIOIB30BAHUS B TIOBCEAHEBHOM KI3HH,

MPUBOAUTE MIPUMEPHI BKJIa/1a POCCUICKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETUYECKHE 3HAaHUSA 10 (U3MKE B TOBCEJHEBHOW JKU3HU IS
oOecrnieueHus 6€30MacCHOCTH MPHU OOpAILIEHUH C TPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMHU, JIISI
COXpaHEHHs 3/I0POBbsI U COOJIIOJICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpeie;

pa60TaTB B I'pynn€ C BBIIMOJIHCHUEM Pa3JIMYHBIX COLOHAJIbHBIX poneﬁ, IIaHUPOBATH
paboTy Trpynmbl, palMoOHAIBHO PACHpPENENATh OOS3aHHOCTH U IUIAHUPOBATH JEATEIBHOCTH B
HECTAHAAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHWBATHL BKJIAJA KaXXJIO0ro M3 YYAaCTHUKOB I'PYIIIIbBI B
peleHre paccMaTpruBaeMoil MpooIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC

Ne i/m

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMmsl

KoanyecTBo yacoB

Bcero

KonTtposabHbie
pa6oTsI

IIpakTHyeckue
padoTsl

JJieKTpOHHBIE (U (ppoBLIE)
o0pa3oBaTeibHbIE pecypchl

Pazgen 1. PU3NKA U METOJAbI HAYYHOTI O ITIO3HAHUA

1.1 du3uka 1 MeTOIbI HAYYHOTr'O MO3HAHUS 2 bubmorexa HOK
' ARLHAY https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
21 Kunematika 5 Bubimoreka IIOK
' HHEMATHE https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2.2 7
Husanuica https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI COXpaHe €XaHHKe 6 1 1 buGmorexa LOK
' KOHPT COXAHCHIS B MEXAIHI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA 1 TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 | Bubmmorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bubmmorexa [IOK
. 1 1
32 OcHOBBI TepMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHS BEIIEeCTBA. 5 Bubnmorexa [IOK
' ®a3oBbIe NIEPEXOAbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMHUKA
4.1 DJNeKTpocTaTHKa 10 1 buGmorexa LOK

https://m.edsoo.ru/7f41b{72



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

IocrosiHHBIH nexkTpudeckuii Tok. Toku B

Bbubnmoreka IJOK

4.2 Pa3TUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBaHme pa3fesioB u TeM (nudposkie)
KonrpoabHsbie IpakTHyeckne
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/bHBIE
padoThI padoThI
pecypchl
Paznen 1. QJJIEKTPOAUHAMHUKA
1 MarsuTHO€ nosne. DIeKTPOMAarHUTHAs 1 | 3 Bubmmorexa [IOK
) WHTY KLU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJTHBI
21 MexaHuueckue U 3J€KTPOMarHUTHhIE 9 | bubnuorexa [IOK
' KoneOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4ecKHe 1 JIEKTPOoMa € BO 5 1 Bubmorexa LIOK
) XAHMACCKHC 1 3JICKTPOMATHHUTHEIC BOTHET https://m.edsoo.ru/7f41c97¢c
bubmnorexa [JOK
2. 10 3
3 Onruica https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznen 3. OCHOBbBI CHELIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieUAILHON TeopUn 4 | Bub6mmoreka [IOK
’ OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
41 5 . 6 Bubmuorexa [IOK
. JIEMEHTHI KBAHTOBOM ONTUKHU
eme OO0 https://m.edsoo.ru/7f41¢97¢
But6moreka [IOK
. 4
4.2 Crpoenue atoma https://m.edsoo.ru/7f41c97¢c
but6mmoreka [ITOK
4, A 5
3 TOMHOE A7pO https://m.edsoo.ru/7f41¢97¢



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

Hroro no pazneny

15

Pazgen S. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

5.1 DeMEeHTHI aCTPOHOMHUHU U acTPOPU3NKH 7 bruGmmorexa LIOK
https://m.edsoo.ru/7f41¢c97¢c
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0maroree MOBTOPEHUE 2 Eﬁ;ﬁjﬁ:ﬁ;iﬁﬁ 7£41697c
Hroro no pazneny 2
PesepBHOE Bpems 1
66

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

KoanuecTBo yacoB

JJieKTpoHHbIe UG pPOBbIe

Ne n/mm Tema ypoka B3anMocBs3b ¢ IpOrpamMmmoit
Bcero KP P o0pa3oBaTesibHbIE pecypchl
BOCIIUTAHUA
| ®uznka — Hayka o npupoje. Hayunsie MeTo bl | Bu6mmorexa [IOK
MO3HAHUS OKPYXKAIOILEro MUpa https://m.edsoo.ru/ff0c32¢2
Ponb n Mecto ¢uzuku B hopMupoBaHuM
) . ¢ . bopmup | Bbubmmoreka IIOK
COBPEMEHHOW Hay4HOI KapTUHBI MUPA, B
P . Y P \,p https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH AEATETPHOCTH JIOICH
Jenbp BomHCKON cnaBbl Poccuu.
Mexanndeckoe aBikeHne. OTHOCHUTEIBHOCTD
BopoauHckoe cpaxenue | bubmmorexa LIOK
3 MEXaHUUYEeCKOro ABkeHus. [lepemenienue, 1
(Kpoccsop, MUHHIIPOCKT, | https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPEHHE
cooOIIcHNE)
4 P . | Bubmmorexa IIOK
aBHOMEPHOE IPSIMOJIMHEHHOE IBIKCHNE
P P a https://m.edsoo.ru/ff0c3620
5 P . 1 bubnunoreka [JOK
aBHOYCKOPEHHOE MPAMOJIMHEHHOE BIDKEHIE
YEKOP P 8 https://m.edsoo.ru/ff0c372¢
6 CBo0OoHOE MaJicHUe. Y CKOPEHHE CBOOOIHOTO 1 Bubmmorexa [IOK
najieHus https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneiinoe npuxenue. [IBuxenue | Bbubmmoreka IIOK
MaTepUaIbHON TOUKH MO OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
ITpunnun otHocutensHOCTH ["anunes.
g I/Ip H . . | Bbubmmoreka IIOK
HepLHaIbHBIE CUCTEMBI oTcueTa. I1epBbIif 3akoH
pit p https://m.edsoo.ru/ff0c3be8
Herorona
9 Macca Tena. Cuna. IlpuHnun cyneprno3suinuu cui. | Bubmmorexa IIOK
Bropoii 3akon HproToHa [U1s1 MaTepraIbHOW TOUKA https://m.edsoo.ru/ff0c3bed
eHpb poxxaeHus Cobomnesa C.JI.
. Jletb pos Bu6nmorexa IIOK
10 Tpertunii 3akoH HploTOHA [71s1 MaTepHaIbHBIX TOUYEK 1 PYCCKOro MaTeMaTuKa U MEXaHUKa

(Mcropuueckas cripaBka)

https://m.edsoo.ru/ff0c3be8

11

3aKoH BCeMHUPHOTO TATOTeHHS. CHila TSDKECTH.
[MepBast kocMUUEeCcKasi CKOPOCTh

Butmmoreka IIOK
https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

Bubmmoreka IIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy y https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koagdunuent tperns. Cuna
13 P P P Bu6morexa [IOK
COTIPOTHUBIICHUS IIPH JBIKEHUH Tella B )KUIAKOCTH
p p https://m.edsoo.ru/ff0c3{76
WTH Ta3e
[ToctymaTtensHOE M BpamaTeIbHOE IBUKCHUE
Y i P BcemupHBIii 1€Hb ApXUTEKTYPBI Bu6nmorexa IIOK
14 abcomotHO TBEPIOTO Tenma. MomeHT cuibl. [Lteqo
. (BUKTOpHHA) https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CIIOBHSI paBHOBECHSI TBEPIOTO Tela
Nmnynec MaTepuaabHON TOUKH, CUCTEMBI
Y P ’ JleHb aBTOMOOUINCTA U bubnunoreka [JOK
15 MaTepHaAIBHBIX TOYeK. IMIyJIbC CHITBL. 3aKOH
JIOPO’KHUKA (3a]1a4H) https://m.edsoo.ru/ff0c43d6
COXpaHEHHS UMITyJIbca. PeakTHBHOE IBIDKEHIE
Pabora 1 MomHOCTh cuiibl. KuHeTnueckast sHeprus
N P Bbubmmoreka IIOK
16 MarepuanbHoil Toukn. Teopema 00 U3MEeHEeHNU
" https://m.edsoo.ru/ff0c4502
KHHETHYECKOW YHEPTUU
[MorenmmansHas sueprus. [loTeHIMATBHAS SHEPTHSA
17 ynpyro 1eopMHpOBaHHOMN IPY KUHBI. Bubnmorexa [IOK
[MoTeHnuanbpHas SHEPTUs Tela BOIN3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emiu
[MoTeHnmanbHBIC W HEMOTCHINABHBIC CHITBL. CBSI3b
18 pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MECHCHUEM Bubmmorexa [IOK
MEXaHWYeCKOW SHEPIUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHS MEXaHUIECKOH SHEPTUN
JlabopaTopuas pabota «lccnenoBanue cBsI3u
19 paboThI CHIIBI C U3MEHEHUEM MEXaHHYEeCKOM
SHEPIUu Teja Ha IPUMEepe PacTsKEHUS Pe3UHOBOTO
KTyTay»
20 KonTponpHas pabota o teme «Knnemaruka. Bubnuorexa [IOK
JlnHamuKa. 3aKOHBI COXPAaHEHUSI B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE IOT0XKEHUS MOJIEKYJIIPHO-KHHETUYECKOM Bubmmorexa IIOK
teopuu. bpoynosckoe aBrmxenue. quddysus https://m.edsoo.ru/ff0c4dc2
XapakTep IBUKEHUS U B3aUMOJICUCTBHS YaCTHI]
22 BemiecTBa. MoJenu CTpOeHHs Ta30B, JKUAKOCTEH 1

TBEPHBIX TEII



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18

Macca moseky. KonnuecTBo BelecTsa.

Hens poxxnenus bopoauna A.IL,

23 KOMIIO3UTOpA, YYCHOI0-XUMHKaA
ITocrosinHas ABoraapo
(ITpesenTarust, MUHUIIPOEKTHI)
24 TemnoBoe paBHOBecue. TemmnepaTypa u eé
n3mepenue. lllkana remneparyp Llenscus
Bbubmmoreka IIOK
25 Wneansueiii raz B MKT. OcHoBHOe ypaBHeHre MKT
yp https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TemMIiepaTypa Kak Mepa cpeaHen
2% . patyp pach Bu6morexa [IOK
KMHETHYECKON SHEPTUH JBIKCHUS MOJICKYJL.
p N Y https://m.edsoo.ru/ff0c511e
VYpasuenune MenaeneeBa-Knaneiipona
27 3akoH [anbroHa. ["a30BbIe 3aKOHBI
JlabopaTopHnas pabota «lcciaenoBanue
28 3aBUCUMOCTH MEX]y IapamMeTpaMu COCTOSTHHSI
Pa3pe)EeHHOTO Ta3ay
29 W3onporeccs B HaeaqbsHOM Tase U UX rpadudeckoe Bu6mmorexa IIOK
MpeCcTaBICHAE https://m.edsoo.ru/ff0c570e
Jlenb Havaa KOHTPHACTYIUICHUS
BHyTpeHHSS YHEPTUS TEPMOAMHAMHYECKON COBETCKOM apMHH TIPOTHB
30 CHCTEMBI U crtoco0b! e€ n3MeHeHus. KonmyectBo HEMeI[KO-(PalICTCKUX BOWCK B Bu6nmorexa IIOK
TEIUIOTHI M paboTa. BHyTpeHHsIs sHeprus 6utBe noa MockBo# https://m.edso0o.ru/ff0c5952
OJIHOATOMHOTO HEaIHHOTO ra3a (ITpesenHTamnusi, cpaBHEHUE BUOB
BOOPY>KEHUST)
eHb poxnenus Jlebenesa A.B.,
31 B fletts posicn 6 s Bubmmorexa [ITOK
WJIBI TETUIONEpeaayn YEHOro B 001aCTH
P y https://m.edsoo.ru/ff0c5c36
ANEKTPOTEXHUKH (IKCIIEPUMEHT)
VY nenbHas TennoéMKOCTh BemecTBa. Konndectso
10 Axab . Bu6mmorexa IIOK
TEIUIOTHI NIPH TeIuIonepeaaue. AnuadaTHbIN
P P https://m.edsoo.ru/ff0c5¢36
mporiecc
13 IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE Bbubnmorexa IIOK
K M30IIpolieccaM https://m.edsoo.ru/ff0c5efc
34 Heobparumocts nporieccoB B mpupoe. Bropoit Craperii HOBEIH rof (Bukropuna Bubmmorexa IIOK
3aKOH TEPMOIMHAMUKHI «JleToncuecienne) https://m.edsoo.ru/ff0c6230
35 punnun geiicteus u KIIJ TernoBoit MaimHel Bbu6mmoreka IIOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/I
JleHb 3amOBETHUKOB 1
37 DKoJIOrHYecKUe MPoOIeMBbl TEINIOIHEPTETUKU HallMOHAJIBHBIX ITAPKOB
(Coobmenne, b6ecena)
MexnyHapoaHbIi A€Hb AMSATH
O6o6maromuii ypok «MoJekyspHas Gpu3uka. AYHAPOX A Bubmmoreka [IOK
38 xepTtB Xonokocta CoobuieHue,
OCHOBBI TEPMOJMHAMUKNY https://m.edso0o.ru/ff0c6938
Oecena)
KontponsHas pabora mo teme «MonekysapHas Bu6mmorexa IIOK
39
¢usnka. OCHOBBI TSPMOAUHAMUKID https://m.edsoo.ru/ff0c6a50
Henb poxaerns [Tymxuna A.C.
40 ITapooGpazoBanue u KoHAeHCanMs. Vicmapenue u (ITpezenrarus «duznyeckue Bubnmoreka [IOK
KHUIICHHE SIBIICHVSI B JINTEPATYPHBIX https://m.edsoo.ru/ff0c63b6
npousBeaeHusx [ymkunay)
41 AOCONIOTHAS 1 OTHOCHUTENBHAS BIAYKHOCTH BO3/AyXa. Bu6mmoreka IIOK
Haceimennstit nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnudeckue u aMmopHBIE TeNa.
4 A PA pv K pd Bubmmorexa [IOK
HHU30TPOIHUS CBOUCTB KpHUCTAILIOB. JKunkne
p P https://m.edsoo.ru/ff0c650
kpucTaiuisl. COBpeMEHHBIE MaTEPHAIIBI
43 [InaBnenue u kpucrauMsanys. Y JejbHas TEIUIOTa Bubnmorexa LIOK
taBneHus. CyOnumarius https://m.edsoo.ru/ff0c6708
44 v 5 Bubmmorexa [IOK
aBHEHHE TEIUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DneKTpu3anys Tell. DIeKTpudecKuit 3apsia. J[Ba Bubmmorexa IIOK
BHJA DJIEKTPUUYECCKUX 3apPsI0B https://m.edsoo.ru/ff0c6bcc
46 IIpoBOIHUKY, TUIAEKTPUKHU U MOTYIPOBOIHUKY. Bubnmorexa [IOK
3aK0oH COXpaHEeHHsI JIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bce
47 Bzanmoneiictue 3apsinoB. 3akoH Kymnona. Bubmmoreka IIOK
ToueyHbIi EKTPUIECKUM 3aps] https://m.edsoo.ru/ff0c6ced
Hanpspk€aHocTb ayieKTpuyueckoro nodst. IIpuHimn
p P . PHHIL Bbubmmoreka IIOK
48 CyTEepIO3UITUH dIEKTPUUECKUX Tojel. JInaum

HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a

49

PaboTa crit 3I1eKTpoCTaTHIecKOro modIsl.
IToTenmuan. Pa3HOCTE NOTEHITMAJIOB

Bubmmoreka IIOK
https://m.edsoo.ru/ff0c6f00

50

ITpoBOAHUKY M TUAIEKTPUKU B IEKTPOCTATHICCKOM
nose. Jlyanexkrpudeckast POHUIIAEMOCTh

Henb poxnaenus bemsiesa A.P.,
mucarens-¢anracta (Urpa
«DaHTaCTHKA 1 PEaTbHOCTEY)

Butnmorexa IIOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. KongeHncatop

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTH IIOCKOTO KOHIEHCaTOpa. DHEPTus
3apsHKEHHOTO KOHJICHCATOpa

bubmuoreka IJOK
https://m.edsoo.ru/ff0c72¢0

53

JlabopaTopnas pabota "M3mepenue
3NEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHuMn neicTBUSA U IPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJILHOTO arapara, CTpyHHOTro MpHHTEpA.
DnekTpocTaTHuecKas 3alUTa. 3a3eMICHUE
EKTPOIpUOOpPOB

55

DJIEKTPUIECKUH TOK, YCIOBHUS €r0 CyIIECTBOBAHMS.
Iocrosiausli Tok. Cuna Toka. Hampsbxenue.
Conportusnenue. 3akoH Oma 11 y9acTka enu

56

ITocnenoBarensHOE, NapalIeNbHOE, CMEIIIAHHOE
COeqMHEHHue MPOBOIHUKOB. JIabopaTopHas padora
«/3y4yeHne cMENIaHHOTO COSIUHEHHUS PE3UCTOPOBY»

BceMupHsIii eHb OXpaHbI Tpy1a
(MHCTpYKTaX)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

Bubnnoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa ays TOTHOH (3aMKHYTOM)
anekTpuyeckoi renu. KopoTkoe 3aMbikaHue.
Jlabopatopnas pabota «3mepenue I/1C
HUCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHHS

Jenn moxapHoit oxpansl (bykier,
3aJ1a4M)

bubaunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJNEeKTPOHHAS MPOBOAUMOCTE TBEPABIX METAJIIOB.
3aBUCHMOCTh COIIPOTUBIICHHUS METAIIIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTD

60

DnexTpudeckuil TOk B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00

HOJ’IprOBOI[HI/IKI/I, HUX COOCTBEHHAS U IpuMECHads

61 npoBoauMocThk. CBOICTBa p—n-niepexoaa 1 BuGmorexca LIOK
POBOA ) P pexond. https://m.edsoo.ru/ff0c84ae
IomynpoBoIHUKOBEIE TPUOOPHI
o 9H€KTpI/I‘IeCKI/II/I9TOK B pacTBOpax M paciiaBax 1 BuGmorexa LLOK
ANIEKTPOIUTOB. DICKTPOIUTHICCKAS AUCCOLIUATIHS.
P P A HHat https://m.edsoo.ru/ff0c82ba
OnexTponus
DNeKTpUIeCKHil TOK B razax. CaMOCTOSATENbHBINA U bubnunoreka [JOK
63 . 1
HECaMOCTOSTeNBHBIHN pa3psa. Momams. [Tnazma https://m.edsoo.ru/ff0c84ae
N B N
o | ommmememon e, P | BT O
. HHUII KTbI I1I0 MEAUITMHCKHUM
P P P P A https://m.edsoo.ru/ff0c86fc
6e3omnacHoCTH npudopam)
Bubmmoreka IIOK
i 1
65 O6006maromuit ypok «DJIeKTPOTTHAMUAKA) hitps.//m.edsoo.ru/fR0c88be
o EOHTponLHavﬂ pabota 1o TeMve «BH?FKTpOCTaTHKa. 1 BuGmorexa OK
OCTOSIHHBIH AJIeKTpHYecKuid TOK. Toku B hitps://m.edsoo.ru/fi0c8a8a
Pa3IHYHBIX Cpeaax»»
PezepeHsrit ypok. KonTponsHast pabora mo Teme Bu6mmorexa LIOK
67 1
"DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PezepaHuslitl ypok. O606maromuii ypok no temam 10 | Bubnmorexa LIOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoanyecTBo yacoB

JJieKTpoHHBIE N POBLIE

Ne n/mm Tema ypoka B3anMocBs3b ¢ nporpaMmmoit
Bcero KP P o0pa3oBaTeIbHbIE pecypchl
BOCIIUTAHUS
IlocTosiHHBIE MarHUTHI M UX B3aUMOJAEHCTBHUE.
1 M B N 1 Bubmmnoreka [IOK
arHUTHOE TI0JIe. BeKTOp MarHNTHOH HHAYKINH.
. P Y https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW WHTYKITHH
) MarauTHoe 1oJje MpoBOIHUKA ¢ TOKOM. OTBIT | bubmuoreka [TOK
Opcrena. BzanmoseiicTBre MPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopatopHas pabora «/3yueHrne MarHUTHOTO MOJIS | | Bubmoreka [IOK
KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
eiicTBHe MarHUTHOTO TOJISI HA IIPOBOJAHUK C TOKOM.
4 j(::[ A a6 g HI/I | | bubmunoreka [TOK
nia Ammepa. JlaboparopHas pabora «/ccnenoBanue
. p paTop p A https://m.edsoo.ru/ff0c9acO
JICHCTBUS TIOCTOSHHOTO MarHUTa Ha PAMKY C TOKOMY
eiicTBHe MarHUTHOTO TIOJIS HA IBIXKYIIIYIOCS
5 > Cuna JT yH;y 6 | Bubmmoreka [IOK
3apspkeHHyto yactuiy. Cuna Jlopermna. PaGoTa crbt
P y Y p https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpoMarauTHas HHAyKIuUs. [ToTok BekTOpa
6 MarHuTHOH nHaykuuu. O/1C naaykuuu. 3aKoH 1
aJIeKTpoMarHuTHo nHaykuuu Papanes
7 JlabopaTopHas pabota «lcciaenoBanue sIBICHUS | | Bubmmnoreka [IOK
AJIEKTPOMArHUTHOM MHIYKITHI https://m.edsoo.ru/ff0cal 50
WunyktusHOCTSE. SIBNenne camonHxykmn. D1C eHb untTepHera (Ilouck
3 Y 3 v A | A o P ( Bubmmoreka [IOK
CAaMOMHIYKIINH. DHEPTHUs MAaTHUTHOTO TTOJIS KaTYIIKH WHpOPMALIUH, TPUMCHCHHE
Y P Y p P https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE 110JIE OMIN)
TexHUUYeCKUe yCTpONHCTBA U UX IPUMEHEHUE:!
9 MTOCTOSTHHBIE MarHUTEHI, YJIEKTPOMArHUTEI, |
SIEKTPOJBUTATEINb, YCKOPUTEIH HIIEMEHTAPHBIX
YaCTHUI, MHAYKIUOHHAS I1€Yb
10 O6o06maromuit ypok « MarHUTHOE TTOJIE. | bubmuoreka [TOK

SHCKTPOMaFHI/ITHaH UHAYKOUS

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0c9778

11

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «MarHuTHOE ToJIe.
3H€KTpOMaFHI/ITHaH UHAYKIUS

bubmuoreka [TOK
https://m.edsoo.ru/ff0cad58

CB0OOOHBIE MEXAaHUYECKHUE KOJIEOAHUA.

MexnyHapoAHbII 1€Hb MY3bIKH

bubamoreka [JOK

12 T'apmonmndeckne xonebanus. Y paBHEHHE
P . p (3amgaum, MUHHIIPOKTHI, Oecena) https://m.edsoo.ru/ff0caf06
rapMOHHUYECKHX KoneOanuil. [IpeBparienue sHEprun
Jlaboparopuas pabota «/ccnemoBanue 3aBUCUMOCTH
13 Mepro/Ia MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT JJTIHEI
HUTH U MacCBI TPy3a»
Kone6arensubrii koHTYp. CBOOOIHBIE
JJIEKTPOMATHUTHBIE KOJICOaHHS B UICATEHOM
14 ZP N bubnuorexa [IOK
KOJICOATEIEHOM KOHTYpEe. AHATIOTHS MEX]
yp Y https://m.edsoo.ru/ff0cb820
MEXaHUYCCKUMH U IJICKTPOMATHUTHBIMU
KOJICOaHUSAMHI
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUU B Bubmmoreka [IOK
15
WJIealIbHOM KOJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienne o 3aTyXaONMMX KOJeOaHUIX.
P d Bubmmnoreka [IOK
16 BryxnenHple MexaHndeckne Konebanus. Pesonanc.
https://m.edsoo.ru/ff0cbb86
BrIHyXIeHHBIC 3JI€KTPOMATHUTHBIC KOJICOaHHS
[Tepemennsiit Tok. CUHYyCOUANBbHBIN TIEpEMEHHBIH
17 p M Y A p Bbubnnorexa [IOK
TOK. MOIITHOCTH [TEPEMEHHOT0 TOKa. AMIUIUTYJHOE H
. p y https://m.edsoo.ru/ff0cbd34
JIeficTBYIOIIee 3HAUCHHE CIUITBI TOKA U HATIPSDKEHUS
13 Tpaucdopmarop. [IpousBoacTBO, epeaada u
MOTpeOIICHUE ANEKTPHYECKON SHEPTHH
YCTpoiCTBO M MPAKTHUECKOE IIPUMEHEHUE
19 P P p bubmmoreka [JOK
3JIEKTPHYECKOTO 3BOHKA, TeHEPAaTOpa MIePeMEHHOTO
P N ’ paropa rep https://m.edsoo.ru/ff0cc324
TOKa, JTJMHUH JIEKTpoIepeaayd
DKOJIOTHYECKHE PUCKU TPH IPOU3BOICTBE
20 anekTposHeprun. KyiabTypa ucnonb3oBaHust
JJEKTPOIHEPTHUHU B IIOBCEIHEBHON KA3HU
MexaHU4ecKue BOIHEI, yCIOBUS PaCIIPOCTPAHEHHUS. BceMupHBIi IeHs HHTEPHETA Bu 1IOK
HOTHUOTEKA
21 ITeprnon. CxkopocTh pacnpoCTpaHEHHUS U JJIMHA BOJIHEI. (ITownck nHPOpMAITIH
P P pactipoctp $op ’ https://m.edsoo.ru/ff0cca54
[Momepeynbie ¥ MPOTOTBHBIC BOJTHBI WH(POPMALMOHHAS CTIPABKA)
22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricora bubamoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58

ToHa. TeMOp 3ByKa

https://m.edsoo.ru/ff0cccOc

:‘)J’IGKTpOMaFHI/ITHHe BOJIHBI, X CBOMCTBA U CKOpPOCTB.

MesxnyHapOaHbIHN I€Hb CIETbIX

bubmoreka [IOK

23 MMHUNPOEKTHI JaTYUKHU yAapa U
[Ikaa MeKTpOMarHUTHBIX BOITH ( p ymap https://m.edsoo.ru/ff0ccfe0
JIBIKEHUSI )
24 [TpuHOMTIBI paguoCBsI3K U TelleBHeHUs. PazBuTne BcemupHBIit 1€Hb TEIEBUACHUS
CpencTB cBs3u. Pammomnokarus (Okckypeun B paiio TENEIeHTP)
25 K 6 KoncG Bubmmoreka [IOK
OHTpoJbHAs paboTa «KomebaHus 1 BOTHBD
P P https://m.edsoo.ru/ff0cc6f8
IIpsaMonmHeHOE pacIpoCTpaHEHNE CBETa B
26 P N P T PoeTP . T Jenb I'epoeB OtevecTBa B Bbubmmoreka [IOK
OJHOPOHOI cpene. Todeunslif HCTOYHUK cBeTa. JIyd
JIHOPO p y Poccun (becena, npesenTariusi) https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBera. 3aKOHbI OTPAYKEHMSI CBETA. Bubmmoreka IIOK
27 .
ITocTpoeHue n300paXKeHHIA B TNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cera. [lonHoe BHyTpeHHEE
)% P n . 1P bubnnorexa [JOK
otpaxenue. [IpeenbHbIil YroJl MoJIHOTO BHYTPEHHETro
p P y yIp https://m.edsoo.ru/ff0cd7f6
OTpaXEHHS
29 JlabopaTopHas paboTa «VI3mMepeHre moKa3aTems Bbubnuoreka IIOK
MIPETIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JleHb mamsITH KypHAJINCTOB,
MOTHOIINX MPH UCTIOTHEHUN
. npodeccroHanbHbIX
JIumszsl. [TocTpoeHue n300paXKeHUH B JINH3E. po . Bubmmoreka [IOK
30 N obOs3anHOCTEN Breo,
®opMyna TOHKOH JTMH3BL. Y BEJIMYEHUE JTUH3BI N https://m.edsoo.ru/ff0cddle
YCTPOUCTBO (hOTOAIIAPATOB)
MesxayHapoIHBbIN 1€Hb KUHO
(Ucropus teneBuaeHus)
31 JlabopaTopHas pabota «VccinenoBaHue cBOMCTB Jenps nnpopmatuku B Poccun
N300paKEHNH B JTMH3AX) (Buneo, MUHHTIPOEKTHI)
. eHb poxnaeHus Cukeripoca
Hucnepcus ceera. CIIOXHBIN COCTaB GEIOTO CBETA. fletts p P
Xoce Anbdapo, MEKCHKaHCKOTO
32 Lger. JlabopaTopHras pabota «Habmonerne
xynoxHauka (Buneo,
JIICTIEPCHHU CBETa»
MUHHIIPOSKTHI)
3 Wuatepdepenmus ceeta. nppaxknus ceera. BcemupHnbrii genp Ciacu6o bubmuoreka [TOK

JudpakimonHas pemeéTka

(HpascTBenHas Oecena, urpa)

https://m.edsoo.ru/ff0ced22
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bubmuoreka [TOK

34 ITomepeunocts cBeToBBIX BOMH. [lomspu3anus ceera
P prsan https://m.edsoo.ru/ff0cf02e
35 OnTryecKie MpUOOPHI U YCTPOHUCTBA U YCIIOBHUS HX JleHb JeTCKOTro KMHO
0e301acHOTO MPUMEHEHHS (Coobmienwue)
36 I'panu1el IPUMEHMMOCTH KJIACCUYECKON MEXaHUKHU. MexyHapOoJHbIN 1eHb NaMsITH bubnuoreka [TOK
ITocTynaTsl cienuanbHON TEOPUN OTHOCUTEIBHOCTH Xonokocta (becena, coobmienme) https://m.edsoo.ru/ff0cf862
37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe]IJICHHE Bubmmoreka [IOK
BPEMEHH UM COKPAIICHUE UTHHBI https://m.edsoo.ru/ff0cfad2
n DHeprus 1 UMIYJIbC PEIATUBUCTCKON yacTHIbl. CBs3h bubamorexa [JOK
MAacCHI ¢ PHEPTUeH 1 UMITYIbCOM. DHEPTHs MOKOS https://m.edsoo.ru/ff0cfc68
39 Kontpomnsnas pabora «Ontruka. OCHOBBI Bubmmoreka LIOK
CICIHATBHON TEOPHH OTHOCHUTEIBLHOCTID https://m.edsoo.ru/ff0cf610
®oronbl. opmyna [Inanka. DHEPrus U UMITyJIbC bubnmnoreka [JOK
40
tdhotona https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHe U uccnenaosanue Goroaddexra. OnbITh A. bubnuoreka [TOK
I'. CronmeroBa https://m.edsoo.ru/ff0cffc4
4 3akons! porodddekra. YpapHeHue DWHIITEHHA IS Bbubmmoreka [IOK
tdoroaddexra. «KpacHas rpanuna» porodrddexra https://m.edsoo.ru/ff0d015¢
43 Jasnenne ceera. OnbiTel [1. H. JIebenena. bubamnoreka [JOK
XHUMHUUECKOE JENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPOUCTBA U TIPAKTUICCKOE
44 MpUMEHECHUE: (POTOITEMEHT, (POTOIATUMK, COTHCUHAS
Oatapesi, CBETOIUOT
45 Pemrenue 3aga4 1o teme «3J€MEHThI KBAHTOBOU bubaunorexa [JOK
OTITHUKI https://m.edsoo.ru/ff0d0302
46 Mognens atoma Tomcona. OnbiTer Pesepdopaa mo JleHb poccHiicKOll HayKHl Bubmmoreka LIOK
paccesiHuIO a-yacTull. [InanerapHas Moaenb aToma (moxa) https://m.edsoo.ru/ff0d091a
bubanorexa [JOK
47 [Toctynarsl bopa
Y P https://m.edsoo.ru/ff0d0afa
W3nyuyenne u mornomeHue (GOTOHOB P IEPEX0Ie
y B ¢ P up A bubnuorexa [IOK
48 aToMa ¢ OJTHOTO YPOBHS SJHEPTUH Ha JAPYyroi. Busr

CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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49

Bonnossle cBoiicTBa yactuu. Bonusl ne bpoitis.
KopnyckynspHo-BoHOBOH nyanu3m. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyUeHUE

Bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHe paguoakTuBHOCTH. ONBITH Pe3epdopaa mo
OTIpe/IeNIEHUIO COCTAaBa PAJHOAKTHBHOTO H3ITyUCHHS

Bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, bera-, raMMa-m3IrydeHust. Biausane
PaIroaKTHBHOCTH Ha )KUBBIC OPTaHU3MBbI

Jenn poxxnenus ['arapuna FO.A.
(CemmuHap, BIUSIHNE Pa3THIHBIX

BUJIOB U3JIyYEHHS U3 KOCMOCA Ha
OpraHHU3M 4YeJIOBEKa)

52

OTKphITHE IPOTOHA U HeliTpoHa. M30TOMEI. Anbda-
pacnaz. DJIeKTpOHHBIA M O3UTPOHHEIH OeTa-pacmal.
l'amma-uznyyenue

bubnuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B siipe. SIepHbIe peakium.
SAnepusrit peaktop. [Ipo0ieMsl, IEpCICKTHUBEI,
9KOJIOTUYECKHE aCMEKThI SACPHON S3HEPTeTUKU

Bbubmuoreka [TOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTob1 HAOIOICHHS U PETUCTPAIMH IIEMCHTAPHBIX
yactuil. Kpyrisliii cton « DyHaameHTalbHbIe
B3auMOIeHCTBYS. EQMHCTBO (hU3MYIECKON KapTHHBI
MUpa»

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nH0T0 HeOa. Co3Be3 /M, IPKHE 3BE3/BI,
IJIAHCTHI, UX BUANMOC ABUKCHHUC. COHHC‘IHaﬂ
cucrema

56

Connue. ConHeyHasi akTUBHOCTb. VICTOUHUMK 3HEpruu
CounHIa 1 38837

57

3BE3/IBI, NX OCHOBHBIE XaPAKTEPUCTUKH. 3BE3/IBI
TJIaBHOM MOCea0BaTebHOCTU. BHyTpeHHee cTpoeHue
3BE31. CoBpeMeHHBIE IPECTABICHUS O
MIPOUCXOXACHUH 1 3Boonny CoJHIIa U 3BE3 ]

58

Mneunslii [1yts — Hama 'anaktuka. Ilonoxenue u
nemwxkenne Comuna B [amaktuke. [anaktuku. Y€pHbie
JBIPBI B AIPax ralakTHUK

BcemupHblii 1eHb aBualiuu u
KOCMOHaBTHKH (UTpa)

59

Bcenennas. Pazoeranue ranakruk. Teopust bonbmoro



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8

B3pbIBa. PenukToBoe H3JIy4YCHUC. Meraranaktuka

60 Hepermenusie mpoGneMbl aCTPOHOMHU 1
61 KonTponbHast padboTta «D1eMeHTH aCTPOHOMHUHU U |
acTpou3uKm»
O6o6mmaromuii ypok. Ponbs ¢Gu3nku 1 acTpOHOMUU B
62 SKOHOMHMYECKOH, TEXHOJOIHYECKOM, COI[HATBLHON 1 1
3THYECKOH cepax NesaTeIbHOCTH YeIOBEKa
. MexnyHapoaHbIil 1eHb KOCMOca
O6o06maromuii ypok. Ponb u Mmecto hpusuku u
63 . - 1 (Coobmenne «Kocmoc-
ACTPOHOMHUU B COBPEMCHHON HAYYHON KAPTUHE MHPa
COBPEMEHHOMY MHPY»)
O6o06maromuii ypok. Ponb ¢pusndeckoit Teopun B
64 (hopMHpOBaHUY NPEACTABICHUH O (PU3NUECKOM 1
KapTHUHE MUpa
O6o0maromuii ypok. Mecto ¢pu3HIecKoil KapTHHEI
65 MUpa B O0IIEM PsiTy COBPEMEHHBIX CCTECTBCHHO- 1
HAay4YHBIX IIPEICTaBICHUN O IPUPOAC
Hens poxnenus Isepa Kropu,
AHILy3CKOT'0 y4eHOro-(hH13HuKa
. (paity Y ¢ bubmnorexa [JOK
66 Pesepruslit ypok. O6o0maromiee moBTOpEHHE 1 (Pabora c TexcToM

(pyHKUMOHANBHAS
TPaMOTHOCTB))

https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

66



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» ®uswnka, 10 knacc/ Mskummes I'.4., Byxosues b.b., Corckuit H.H. mon penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBerienue»

» ®usuka, 10 kmace/ Msikumes I'.41., [TerpoBa M.A., CremranoB C.B. u npyrue, O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY»; AkiroHnepHoe o01ecTBo «31aTenbCTBO
«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

OC Mos mikona: https://myschool.edu.ru
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