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I[HosicHUuTeIbHAA 3aNIUCKA

[Tporpamma o ¢usnke 6a30BOro ypoBHS HA YPOBHE CPETHETO 001Iero oopa3oBanus pa3padoTaHa
HAa OCHOBE TOJOKEHUIl u TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHOMN
nporpammsl, npeacrasieHHbX B PI'OC COO, a takxke ¢ yu€rom QenepanbHOil paboueil mporpaMmmsl
BOCIUTAHMSI M KOHLEINIUU MpenofaBaHus ydeOHoro mnpeamera «®Pusnkay B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

Copepxanue mnporpaMMmbl Mo (uU3MKe HampaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHBI Mupa ooyvaromuxcs 10—11 knaccoB npu o0yueHnn ux pusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO noaxona. IIporpamma no ¢usuke coorBerctByer Tpebopanusim OPI'OC
COO k maHupyeMbIM JTHYHOCTHBIM, IPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TAKKe
YUUTBHIBAET HEOOXOJUMOCTh pealln3allid MEXIPEIMETHBIX CBA3eH (U3MKHU C €CTECTBEHHO-HAYyYHBIMU
y4eOHBIMH MIpeIMeTaMu. B Hell onpenensioTcs OCHOBHBIE IeNTU U3y4YeHUs1 (PU3UKU Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHus, IUIAHUPYEMbIE pe3yJabTaThl OCBOEHUS Kypca (HU3UKHU: JIMYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uke BKIFOYAET:

® IUIAHUpPYEMBIE PE3yJbTaThl OCBOCHHs Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

e cozaepkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka o HauOollee OOIIMX 3aKOHAX MPUPOJBI, BBICTYNAs B KayecTBE y4eOHOTrO
IpeiMeTa B ILIKOJE, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN OO0 OKpYXKaloLEM MHpE.
[xonpHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUINIl /7l €CTeCTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB,
IIOCKOJIbKY (pU3MYECKHe 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB M SIBJICHUH, H3y4aeMbIX XUMHUEH,
ouonorueit, ¢uznyeckoil reorpacdueir u acTtpoHomueu. lcmonb3oBaHWe M AaKTUBHOE NPUMEHEHHUE
(Gu3NyecKux 3HAHUI OIpeneseT XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
JHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBaMU
u npyrux. 3ydenune U3k BHOCUT OCHOBHOM BKJI1a/l B (pOPMUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydamomuxcs, B (OpMUpOBaHHE YMEHUH MPUMEHATh HAy4YHBIH METOJ IO3HAaHWS MpU
BBITIOJTHEHUHM UMH YUEOHBIX HCCIIEI0BAHUN.

B ocHOBY Kypca Gpu3uKu 17151 ypOBHS CpeiHero o011ero o0pa3oBaHus NOJI0XKEH ps UJlei, KoTopble
MO>KHO paccMaTpUBAaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEW Kypc SBISETCS JOTHYECKH 3aBEpPIIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCEX pa3lenoB (PM3HMKH, BKJIIOYAET KaK BONPOCHl KIACCHYECKOM, TaK H
COBPEMEHHOW (PU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (QU3MKU OObEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisercs (OpMUPOBAHHME IMPEJICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. EE peanuzanus mnpennojaraeT HCHIOIb30BaHUE T'yMaHUTapPHOTO
noTeHnuana Gu3n4eckoi HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonou uanpasnennocmu. Kypc (u3Mku mnpennonaraetT 3HaKOMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcs HOCPEICTBOM BBEIEHUS 3JIEMEHTOB CO/IEP KAHUSL, TOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTUH, a
Takxe 00CyKIeHUS MPOOIEM pallMOHAILHOTO MPUPOAOIIOIB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JI€MEHTaMH Kypca (PM3UKH Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus SBISIOTCS
¢buznueckue Teopuu (GopMUpPOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOEHUsl (PU3MUECKON TeopHH,
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posu pyHIaAMEHTAIBHBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O IIPUPO/IE, IPAaHHUILIAX
MIPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHUCTEeMHO-ESITETbHOCTHBIM MOIX0A B Kypce (M3MKH peanu3yeTcss MpPexae BCero 3a CuéT
OpraHu3aliy SKCIEePUMEHTAIBHOM J1eaTenbHOCTH oO0yyatonuxcs. g 6a30Boro ypoBHs Kypca GU3NKU
— 3TO WCHOJBH30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KoTopble B Iporpamme 1o (pusuke o0beIMHEHBI B OOMIMIA CIMCOK YUEHUYECKUX MPAaKTHYECKUX
pabot. Brigenenre B yka3aHHOM MEpEYHE JIAOOPATOPHBIX PadOT, MPOBOJMMBIX JJIsi KOHTPOJISL M OLIEHKH,
OCYILIECTBIISICTCS Y4aCTHUKaMH 00pa30BaTeNIbHOTO MpoIlecca UCXO0 U3 0COOCHHOCTEH MIIaHUPOBAHMUS
U ocHamieHusi kabuHera Qusuku. [Ipu 3TOM obOecrieunuBaeTcs OBIAJCHUE OOYYAIOIUMHCS YMEHHUSIMU
MIPOBOAUTH KOCBEHHBIE U3MEPEHUS, UCCIICOBAHNS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U MTOCTAHOBKY
OTIBITOB 10 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME ynaensieTcsl pelIeHHI0 pacu€THBIX M KayecTBEHHbIX 3anad. [Ipu stom s
pacu€THBIX 3aJa4 MPHOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON (DU3MYECKOH MOJENbIO,
MO3BOJISIIOIINE TPUMEHSITh U3yYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zelia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3fenioB. [ KaueCTBEHHBIX 33124 MPUOPUTETOM SIBIISIFOTCS 3aTaHUS
Ha OOBSICHEHHE MPOTEeKaHUs (PU3UUECKHUX SBICHUM M MPOLIECCOB B OKPYKAIOIIEH KU3HU, TPeOyroIIe
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MarepHanbHO-TEXHHYECKOMY O00ECIeueHUI0
ydeOHOro mpoiecca 0a30BbIi YPOBEHb Kypca (U3HKM HAa YPOBHE CpEAHEro o0Iero oOpa3oBaHUs
JOJKEH M3y4aThCsl B YCJIOBUSAX IPEIMETHOro kabuHera (DU3MKU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHETa IPeMETOB €CTECTBEHHO-HAYYHOTO KA. B xabuHeTe pU3uKu JODKHO OBITH HEOOXO0IUMOE
nabopatopHoe 0o0OpynOBaHUE MAJIsS BHIIOJHEHHUS yKa3aHHBIX B MporpaMMe Mo (U3MKEe YUCHHUECKUX
[IPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000PYI0BAaHUE.

JlemoHcTpannoHHoe 00opyaoBaHue GOpMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM MUHUMAIIBHON
JOCTaTOYHOCTH M OOECIIEYMBAET MOCTAHOBKY MEPEYHCICHHBIX B MpOrpamMMe Mo (HU3UKEe KIFOYEBBIX
JEMOHCTpalMi JUIsl MCCIENOBaHMUA M3y4aeMbIX SBJICHMM UM MPOIECCOB, SMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JIaGopaTtopHoe 00OpyIdOBaHUE Il YYEHHYECKHUX MPAKTUYECKUX paboT GopmupyeTcs B BHIE
TEMATHYECKHX KOMITJIEKTOB M 00ECIEUNBAETCS B PAcUYETe OJHOTO KOMIUIEKTA Ha JBYX OOYYarOLIHXCS.
TemaTnueckue KOMIUIEKTHI Ja00paTOPHOTO 000PYAOBAHMS JOIKHBI OBITH TOCTPOEHBI HA KOMIJIEKCHOM
WCTIOJIH30BaHUH aHAIOTOBBIX U U(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM
B BUJie HU(PPOBBIX 1aOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMupOBaHME MHTEpeca M CTPEMIICHUs OOyJaroluxcs K HAyYHOMY H3YUEHHIO MPHPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEIACTABICHHMA O HAydyHOM MeETOJe TIO3HaHUS W  (OPMHUpPOBAHHE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33pPEHMS KakK pe3ylbTaTa H3Y4YE€HUS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME YMEHHUH OOBSACHATH SIBJICHUS C MCIIOJNB30BaHMEM (PU3MUYECKUX 3HAHUU WU
HAyYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHHE MPEICTABICHUNA O POJHM (PH3MKH JUIS Pa3BUTHUS JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JIoCTHXKEHHE ATHUX 1ieJiel 00ecrieuyrBaeTcsl pelIeHueM CIeIyIoIuX 3aau B MPOLEeCCe N3YUEeHUs
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0niero oopa3oBaHus:
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e npuoOpeTeHue CUCTEMBI 3HAHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsE MEXaHUKY, MOJEKYJSPHYIO (U3HKY, DJIEKTPOJMHAMHUKY, KBAaHTOBYIO (U3HUKY U
3JIEMEHTHI ACTPOPUUKH;

e (opmupoBaHUE yMEHUU MPUMEHSATh TEOPETHUECKHUE 3HAHMs Al 00bACHEHUs (pU3MUecKux
SIBJIGHUN B IPUPOJIE U JIJIsl PUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHON KU3HMU;

® OCBOCHHME CHOCOOOB pEIIEHUS PA3IMYHBIX 3a/a4 C SBHO 33aJaHHON (H3MUYECKOW MOJIEINbIO,
3ajad, MOJAPa3yMEBAIONINX CaMOCTOATENbHOE CO3/1aHuE (DPU3MYECKON MOJEIH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

e TOHMMaHWe (UINYECKUX OCHOB M NPUHIUIIOB JIEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENLY;

® OBJAJEHHE METOJaMU CAMOCTOATEJIbHOTO IUIAHUPOBAHMS U TMPOBEIEHUS (PU3MUECKHUX
SKCIIEPUMEHTOB, aHajin3a U HHTEepIpeTalud HHPOpMAIUH, OMPEEICHUs I0CTOBEPHOCTU
MIOJIyYEHHOT'O pe3yJbTara;

e CO3JaHHE YCIOBHH [UIS pPAa3BUTHUS YMEHHH MNPOEKTHO-HCCIEAOBATEIbCKOM, TBOPUYECKOU
JeSITEIbHOCTH.

Ha usyuenne ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE CPEIHEr0 OOIIET0 00pa3oBaHUs OTBOIUTCS

136 gacoB: B 10 knacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJENi0).

[Ipemiaraemerii B mporpamme 1o (U3HMKE IMEepedeHb JaOOpaTOPHBIX M MPAKTHYECKHX pPadoT

SIBJIIETCS. PEKOMEHIOBAaHHBIM, YYUTEIb JIeJIaeT BbIOOP MpoBeeHus 1a00paTOpHBIX paboT U OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIINXCA.
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Conepxanue 00y4eHust

10 kaacc
Pa3)1e.11 1 (I)nsmca N METOABI Hay‘lHOFO IMO3HAHUNA
®uzuka — Hayka o mpupojae. Hayunbie meToawpl MO3HaHUA OKpykaromero wmmupa. Poib

IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue pu3nueckux sBiieHU# U nporeccoB. Hayunsle runoresbl. @U3ndYeckue 3aKOHbI
1 Teopud. [ paHUIBI TPUMEHUMOCTH (PU3NISCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Poaw 1 mecTo pusuku B hopMHUpOBaHUM COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUUECKON
JeITEeIbHOCTH JIIOAEH.

Jlemoncmpayuu
AnanoroBbie u IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMXeHus. Cucrema OTCUéra.
Tpaexropus.

[lepememienue, CcKOpocTh (CpedHsii CKOPOCTb, MTHOBEHHAash CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHON TOUKH, X MTPOCKIIMU HA OCH CUCTEMBI KOOpAUHAT. CII0KEeHHUE IEPEMEIICHHUH U CIIOKECHUE
CKOpPOCTEH.

PaBHOMEpHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHUE. ['paduku 3aBHCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTepUaIbHON TOUKH OT BPEMEHHU.

CBobOogHOE TazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonunelinoe nBukeHue. [[BUkeHne MaTepUaIbHOM TOYKH 110 OKPYKHOCTHU C TIOCTOSIHHOM I10
MOJYJI0 CKOPOCTBbIO. YTJOBasi CKOpPOCTh, JIMHEWHas ckopocTh. Ilepmox u wactora oOpalieHws.
[lenTpocTpeMUTEBHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHUE: CIHAOMETp, IBH)KEHUE CHAPAJIOB,
LIETTHBIE U PEMEHHBIE TTEpEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIECHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IYTSMH, NPOWICHHBIMU TEJIOM 3a IOCIEI0BATEIIbHBIE
paBHBIE MPOMEKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM JBH)KEHUU C HAYaJIbHOM CKOPOCTBHIO, PaBHOM
HYJIIO.

N3ydeHue NBUKEHUS IAapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Tea, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuamun otHocurensHOCTH ['amunes. Ilepseiii 3akoH HproroHa. MHepuuaibHBIE CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. IIpuanun cynepno3unuu cuil. Bropoiil 3akoH HeroToHa u1st MarepualibHON

ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepUATIBHBIX TOYEK.
3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenne. Bunbl Tpenust (mokosi, ckoiibkeHus, kadeHusi). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHUSI CKOJIbXKEHUS U cuiia TpeHus mokos. Koadduument tpenus. Cuia COnpoTUBIICHUS IIPH ABUKEHUU
TeJa B KUJAKOCTH WIH rase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpallleHus. 11ne4o cuiibl. Y cinoBus paBHOBECHS TBEPAOTO TeENA.

TexHuueckue ycTpoicTBA M IMPAKTHYECKOE IMPUMEHEHHE: TMOAIIMIIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CrnosxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tesia. Busbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMOCTH CUJT YIPYTOCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00paslie,
OT uX JehopMaIuy.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynee maTtepuanbHOM TOYKM (Tena), CUCTEMbl MaTepuaibHBIX TOoueK. MMOynbC CHUIBI U
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE JABUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHO Touku. TeopeMa 00 N3MEHEHUN KHHETHYECKON IHEPTHHU.

[TorenumansHas oSHeprus. lloTeHiumanbHas SHEPrus ynpyro AeGOpMHUPOBAHHOW MPYKHUHBL.
[ToTennmanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble W HENOTEHUHUANbHBbIE CUJIBL. CBsA3b pPabOTHl HEMOTEHIIMANBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTponcTBa U MPaKTUUECKOe MPUMEHEHHE: BOJOMET, KONEDP, IPYKUHHBIN MTUCTOJIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE OBIKEHIE.

[Tepexon mOTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOTHI CUIIBI ¢ U3MEHEHHEM MEXAaHWUYECKOW YHEPrUU Tejla Ha MPUMEpPE
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Moaekyasipaasi pu3nka 1 TepMOIHMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJOXKEHHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUHM M MX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBwkenue. Juddys3usa. Xapaktep ABHKEHUS M B3aMMOJCHCTBHS YacTHI[ BEIIECTBA.
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Mopnenu cTpoeHuUs ra30B, )KUIKOCTEH U TBEPABIX TE U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojenel. Macca u pazmepbl Mosiekyi. KonnuectBo BemnectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wupeanbHoro rasza. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
UJeabHOTO raza. AOCONIOTHAsI TeMIleparypa Kak Mepa CpeIHEed KMHETUYECKOW DHEPrHH TEIIOBOTO
nBrkeHns vactull rasza. lllkana temnepatyp KeneBuna. 1'a30Bble 3akoHBI. YpaBHeHHEe MeHpeneeBa—
Kunaneiipona. 3akon J[lanpTona. M3omporiecchl B HACATIBHOM Ta3e € MOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHue U3OMPOLIECCOB: U30TEpMa, U30X0pa, H300apa.

TexHu4yecKkue yCTpONCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIUE AUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduu MOJIEKYJ OPraHUIECKUX
COETUHEHUH.

OmnpiTel 10 U y3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOIAs TPUPOTY IaBJICHUS Ta3a HA CTEHKHU COCYy/Ia.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€AIbHOT0 I'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonunaMmuyeckasi cuctema. BHyTpeHHSIs1 SHEprus TePMOIUHAMUYECKONW CUCTEMBI i CIIOCOOBI
e€ u3ameneHus. KonmaecTBo TernoTsl U padota. BHyTpeHHSs1 SHEpTHsl 0JTHOATOMHOTO MJI€aJbHOTO Trasa.
Buasl Tennonepenauu: TEMIONPOBOAHOCTb, KOHBEKLHUS, HW3IyYeHUE. YJelbHasi TEII0EMKOCTh
BemecTBa. KomnyecTBO TEMIIOTHI MpH TEIIONEepeaaye.

[Tonstue 06 ammabatHoM mporiecce. [lepBbliii 3akoH TepMoanHaMukH. IIpuMeHeHue mepBOTO
3aKOHA TEPMOJUHAMUKH K u3oImporeccam. ['padudeckas unteprpeTaius paboThI rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIIeccoB B IPUPOIE.

TennoBele mamuHbl. [lpuHnunel aeicTBust TemioBeIX MamuH. IIpeoOpazoBanus sHepruu B
TerIoBbIX MamuHax. Koaddumument noneznoro aeiictBusi TeruioBoil mamuubl. [{ukn KapHo u ero
KO3 (HULIMEHT MOJIE3HOr0 AEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOAHEPTETHKY.

TexHu4eckue ycTpocTBa M MPAKTUYECKOE NMPUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH YHEPTUH Tea IPU COBEPIIICHUHN pabOTHI: BEUIET TPOOKH M3 OYTHUIKH MO
JIENCTBHEM C)KaTOro BO3JyXa, HarpeBaHue »ddupa B JATyHHOH TpyOKe TMMYyTEM TpEHHS
(BUICOIEMOHCTpAITHS ).

W3meneHue BHyTpeHHEH dHepruu (TemMrepaTypsl) Tella Ipu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEls BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanus eeujecmea. Pazosvie nepexoonl
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[TapoobpazoBanue u kouaeHcanus. Mcmnapenwe u kumneHue. AOCONIOTHAS W OTHOCHTEIbHAs
BJIQKHOCTh BO31yxa. HacblmeHHblii mnap. YienbHas Teriora mnapooOpa3oBaHHUs. 3aBUCHMOCTD
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe Tteno. Kpucramnuueckne u amopdHble Tesna. AHU30TPONHUS CBOICTB KPHCTAJUIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuansl. [naBnenue n kpucrammsauus. Y aeiabHas TEIioTa
iasnenus. Cyomumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue ycTporcTBa U NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATOPUMETP,
TEXHOJIOTUH [T0JIyYE€HUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 1. Inekmpocmamuka

Dnektpuszanus Ted. JJeKTpudecKuid 3apsia. [[Ba Buaa snekTpuueckux 3apsiioB. [IpoBoaHMKH,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. ToueuHsblil 35eKTpUyYecKHil 3apsi. DIEKTPUUYECKOE
nosie. Hanpsk€HHOCTE anekTpudeckoro noust. [IpuHnunm cynepno3unuuy aIeKTpudecKux nojei. JInaum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cui anekrpocrarnyeckoro noss. [Torenuunan. PasHocts nmorennuanos. [IpoBogHuku u
TUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnexktpoémkocTh.  KoHmeHcartop. DNEKTpOEMKOCTh IUIOCKOTO — KOHACHcCATopa. JHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHnueckue ycTpoWcTBa M NPAKTHUECKOE MPUMEHEHHE: DIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIlMTa, 3a3eMIIEHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anMopeiicTBrue Ha’NEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIONIaJW IUIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTpUYECKOro Toka. Mcroununku Toka. Cuiia
ToKa. [IoCcTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1Eemu.
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DNEeKTpUUYECKOE COMPOTHUBIIEHUE. YIEIbHOE CONpPOTHBIEHUE BemlecTBa. IlocimenoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE COSAMHEHHUE TPOBOIHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIena. MOIIHOCTh 3IEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa M BHYTPEHHEE COMPOTUBIICHNE HCTOYHUKA TOKa. 3akoH OMa /115 TOTHON
(3aMKHYTOMI) 351ekTpuueckoit nenu. Koporkoe 3aMbIkanue.

DneKTpoHHAass MPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTb CONMPOTUBJICHHS METAJUIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. CoOCTBEHHAs U NPUMECHAs IPOBOJAUMOCTD MOJIYIIPOBOIHUKOB. CBOICTBa p—
n-nepexoaa. [TomynpoBoiHUKOBEIE TPUOOPBHI.

DNEeKTPUUECKUH TOK B PACTBOPAX U PACILIaBAX AIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLIUALIM.
DIIEKTPOJIN3.

OnexTpuueckuid TOK B razax. CamMOCTOSITENbHBI KM HECaMOCTOSITENbHBIM paspsn. MoiHus.
[Tma3ma.

TexHnuyeckue yCTpOIICTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEpPMETP, BOJIBTMETP, PEOCTarT,
HUCTOYHUKU TOKA, DJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINPOTUBIIEHUS, BAaKyyMHBIH MO/, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA THO,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKEHHUSL.

3aBUCUMOCTb COIIPOTUBJICHUSI IMJIMHIPUYECKUX IPOBOAHUKOB OT JTMHBI, IIJIOLAAH IIOTIEPEUHOTO
CEUeHUs U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe n3MepeHue IeKTPOABIIKYILEH cuiibl. KOpoTkoe 3aMbIkaHKe ralbBAHUYECKOTO SJIEMEHTa
1 OLIEHKa BHYTPEHHET'O CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne cMeaHHOro COeIMHEHMS pE3UCTOPOB.

N3mepenue 2neKTpoABIKYIIEH CUIIBI ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6mronenue snexrpomnusa.

MexnpeamerHblie CBA3U

W3yuenne kypca ¢usuku OazoBoro ypoBHS B 10 Kkjacce oOcCymIeCTBISETCS € Y4ETOM
COJIep KaTENbHBIX MEXIIPEIMETHBIX CBsI3el C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

Mescnpeomemuvie noHsamus, CBSI3aHHBIE C U3YYEHHEM METO/0B HAyYHOTO IO3HAaHUS: SBJICHUE,
HaydHbId (akT, THMoTe3a, (¢ulMUecKkas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOICHHE, JKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, JUHeWHas GyHKIus, napadoina, runepoosna, ux
rpaduKu ¥ CBOICTBA, TPUTOHOMETPHUYECKUE QYHKIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJIUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe IBMKEHUE B XKHUBOU Mpupoje, 1updys3us, 0cMOC, TEIII000MEH KHUBBIX
OpraHu3MoB (BH/IbI TEIUIONEpEauu, TEIMIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHHSI B )KUBOU MpUpPO/IE.
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Xumus: JAUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, XKUIAKOCTEH W Ta3oB, AIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIIMTUYECKAS AUCCOLMALINS, FAJIbBAaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE JBMKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB, Y4YET TpPEHUS B
TEeXHHUKE, TOJUIUITHUKY, UCTIOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE (paKeTa, BOJIOMET U
ApyTHUe), ABUraTelb BHYTPEHHETO CrOpaHus, TapoBas TypOuHa, ObITOBON XOJIOAUIBHUK, KOHAUIIMOHED,
TEXHOJIOTHH MOTYYEHUsI COBPEMEHHBIX MAaTEPUATIOB, B TOM UKCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIM NpUHTED,
AJIEKTpOHArpeBaTesibHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHHUKA.

11 kiacc
Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuTHl. B3aumojelicTBHE MOCTOSHHBIX MarHuTOB. MarHutHoe mnoiie. Bekrtop
MarHuTHOM MHAYKUMH. [IprHIMN cynepno3uumy MarHUTHBIX IOJIEW. JIMHUM MarHUTHOW HMHIYKLIHH.
Kaptuna nuHui MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe noJje IpoBOJHKKa ¢ TOKOM. KapTuHa TUHUI MHAYKIMYM MarHUTHOTO NOJISL JUIMHHOTO
IPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBIEBOTO MPOBOJHHUKA, KaTYMIKU ¢ TOKoM. OmbIT Dpcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuia Jlopenua, e€ MOAyJib U HarpaBieHue. J[BH>KeHHE 3apsHKEHHOM 4YacTULbI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnel Jlopeniia.

SBneHue  SJIEKTPOMAarHUTHOM  WMHAyKUMHU. [IOTOK  BekTOpa  MarHUTHOM  MHIYKLHH.
DNeKTPOABMKYIIAs CHUjla MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe »snexTpuueckoe 1mosie. DIEKTPOABUXKYINAS CHJIA HMHAYKIMM B TMPOBOIAHHUKE,
JBUKYIIEMCSI TIOCTYIATENbHO B OJTHOPOAHOM MarHUTHOM ITOJIE.

IIpaBuio JleHua.

NHaykTUBHOCTE. SIBIEHNE CAaMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoWcTBa W MPAKTUYECKOE  MPUMEHEHHE: MOCTOSIHHbIE  MarHWThI,
AJIEKTPOMArHUThl, IEKTPOIBUraTelb, YCKOPUTEIHN 3JIEMEHTAPHBIX YacTULl, THAYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio Jlenna.

3aBUCUMOCTB AJIEKTPOJIBUKYILEH CHIIbI UHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O MTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue 1eicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
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Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnas cucrema. CBoOOnHBIE MeXxaHUYEeCKHE Koiebanus. ['apMoHMUecKue KoieOaHus.
[Tepuon, yacrora, ammutyna u (aza konedbanuii. [IpyxuHHBIA MasTHUK. MaTeMaTHueCKUil MasiTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanwuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiit  kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B  HICAIBHOM
K0JIe0aTebHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHHUYECKUMH U 3JCKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJICATBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o0 3aryxaloUMX KoyieOaHUsAX. BBIHYXICHHbIE MEXaHHYECKHe KoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusI.

Ilepemennbiii Tok. CHHycOMAANbHBIM IEpEMEHHbIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoicTBo, mnepegaya M NOTpeOJIEHUWE DJIEKTPUUECKOH SHEpruu.
DKOJIOTMYECKUE PUCKU IIPU IPOU3BOJICTBE IEKTPOIHEpTrun. KylbTypa ucnonb30BaHus 3JIEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuueckue ycTpocTBa M NMPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKUM 3BOHOK, I€HEpaTop
[IEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

UccnepoBanue mapamMeTpoB KojaeOaTeNbHOW CHCTEMBbl (NMPYKUHHBIM WA MaTeMaTHYECKUN
MasITHHK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmonenue pe3oHanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHNS.

OcuorpaMMsl (3aBUCUMOCTH CHITBI TOKA M HAIIPSDKEHUS OT BPEMEHH) NS 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHWH PE3UCTOpa, KATYHIKW WHIYKTHUBHOCTH U
KOHJIEHCATOopA.

Monenb TUHUY 3JEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEpUO/Ia MaJIbIX KoJleOaHU rpy3a Ha HUTHU OT JJIMHBI HUTH U MaccChbl
rpy3a.

HccnenoBanne nepeMeHHOro TOKa B LIEMH M3 TOCJIEI0BAaTEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTYUIKHA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60 IHbL

MexaHnuueckue BOJIHBI, yciaoBusi pacnpoctpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHUs WU
JuirHa BoJIHBL. [lonepeunsle u npo1oyibHbIe BOJIHBL. IHTepdepeHnns u Augpakius MEXaHHYeCKUX BOJIH.

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

DONEeKTpOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIyY€HUS DSJIEKTPOMAarHUTHBIX BOJIH. B3aumnHas
opueHrtauus BektopoB E, B, V B snektpoMarHuTHO#l BosiHe. CBOWMCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpa)keHue, IpeJoMIIeHue, nojsipuzanus, tudpaxuus, uarepdeperus. CKOpocTb eKTPOMAarHUTHBIX
BOJIH.

[[Ixana snekTpoMarHuTHEIX BOJTH. [I[pUMeHEeHHE STIEKTPOMArHUTHBIX BOJIH B TEXHUKE H OBITY.

[IpuHUMIBI paTUOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl.
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TexHuyeckue ycTpoWCTBa M TMPAKTUYECKOE TPUMEHEHUE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUArHOCTHKA B TEXHHKE M MEIULUHE, pajap, paluonpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmtomnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus U MpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiuid MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJieOaHMi.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIICHUE, IOJISIpU3ALNs,
mudpaknus, HHTep(epeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpexe. JIyd
cBera. TOYeUHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHu B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBETAa. AOCOJIOTHBIM IMOKa3aTellb MPEIOMIICHUS.
[TonHoe BHYTpeHHEe oTpakeHue. [IpenenbHblil yroi moaHoro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus cseta. CioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBaroniye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas CUIIa
TOHKOH JTH3BL. [locTpoeHne n300pakeHnii B COOMPAIOINX U PACCEUBAIOLINX JTMH3aX. PDopMyta TOHKOI
JUH3bI. Y BeJIMYEHHUE, 1aBaeMoe JTUH30i.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Muarepdepenuus cBera. KorepeHTHbIE MCTOYHUKU. YCIOBHSI HAOIIOICHUS
MakCHMyMOB W MHHHMYMOB B HHTEPPEPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceera. JudpakunonHas pemérka. Y cioBrue HaOM0AEHHUS IITaBHBIX MAKCUMYMOB IpU
Ma/IEeHU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWCTBa U TMpaKTUYECKOe TMPUMEHEHHE: O4YKH, Jiyma, Qoroammapar,
MIPOEKIIMOHHBIA amnmapaT, MHUKPOCKOI, TEJECKOIl, BOJIOKOHHAs ONTHKa, AU(PPAKIHOHHAS penérka,
HOJIIPOU L.

Jlemoncmpayuu

[IpsimonnHeitHOE pacnpocTpaHeHHe, OTpaKeHHUE U MpesioMiieHne cBeTa. OnTuyeckre npuOopsl.

[TonHOE BHYTpeHHEEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKONa.

Habmonenue unatepdepeHIim cBera.

Ha6mronenue qudpakiumum cera.

Habmtonenue nucnepcuu cBeTa.

[TonydeHune cnekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Hab6mronenue qucnepcuu cBera.
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Pa3nes 6. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl TPUMEHUMOCTH KJaccH4YecKod MexaHuku. [locTymaTel crneunmanbHOM —Teopuu
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTb MOJYJII CKOPOCTU CBETA B BAKyyMe€, IIPUHLUI OTHOCUTEJIBHOCTH
OWHIITENWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/UIEHNE BPEMEHU U COKPAILIEHUE JITUHBI.
DOHeprust 1 UMITYJIbC PEISITUBUCTCKOW YaCTHULII.

CBs13p Macchl C 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTHULIbl. DHEPTHUS IOKOS.
Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemernmol kearnmoegoit OnMuKu

®dotonbl. ®opmyna [lranka cBs3u SHEPrUM POTOHA C €0 YACTOTOW. DHEPIHUs M UMITYJIbC (OTOHA.

OtkpeiTHe u uccnenoBanue (orordpdexra. Onbitel A. I'. CroneroBa. 3akoHbsl (oTodddexra.
VYpasuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

D013 deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodpdekra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pesepdopna no paccesuuto o -gactuil. [lnanerapuas Mojaens
aroma. Iloctynatel bopa. W3nyyenue u nornonieHre GOTOHOB MPU IEpeXo/ie aToMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYeHHE.

TexHnuyeckue ycTpolcTBa M MPAKTUUECKOE IPUMEHEHHE: CIIEKTPAIbHBINA aHAIU3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JO0Ka3bIBAIOIINE CIIOXKHOCTh CTpoeHUs sapa. OTKpBITHE pPagUOAKTHUBHOCTH.
OmnsiTel Pezepdopaa no onpeseneHnio coctaBa paaloakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-,
ramMMma-u3ilydeHus. BiusHue paaiMoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbiTHE IPOTOHA U HeliTpoHa. HykionHas monens siapa ['eiizen6epra—lBanenko. 3apsn sapa.
Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [‘amma-uznydenue. 3akoH
paZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleneHre U CUHTES SAEP.
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Snepubiii peakrop. TepmosinepHslii cuHTe3. [IpoGieMbl 1 MEPCHEKTUBHI SIEPHON YHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI SIACPHOM SYHEPIreTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOICHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKO KapTHHBI MHpA.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa Bunbcona, siiepHblil
peakTop, arTomHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znea 8. JiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUYEHHE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.

ConneyHas cucrema.

Connue. ConHeyHasi akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE31. 3BE3/blI, UX OCHOBHbIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTpadbHBIA  KJIACcC — CBETUMOCTH». 3BE3IBI  TJIAaBHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIA 3BE3]1 TJIABHOW IOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE NPEACTABICHUS O IPOUCXO0XKACHUU U 3BomonK ColHLA U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii [lyts — Hama [amakTtuka. Ilonoxenue u asuwxenue Connma B [Namaktuke. Tums
rajiakTuk. Panuoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66mna. Pazoeranue ranaktuk. Teopust boibmroro
B3pbIBa. PeNIMKTOBOE M3IIydueHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGmtoneHuss HeBOOPYKEHHBIM TJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpe/ieNICHUs MOJIOKEHNSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE c0o3Be3a1si CeBEepHOro
MIOJIyIIApHS U IpKHE 3BE3MBI.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

O0o0maromnee noBTOpeHUE

Ponbs ¢usuku um acTpoHOMHHM B SKOHOMUYECKOW, TEXHOJOTHYECKOH, COIMATBLHON M ATUYECKOU
cepax AEATENbHOCTH YEJIOBEKa, POJb U MECTO (U3UKU M aCTPOHOMMU B COBPEMEHHON Hay4yHOU
KapTUHE MUPA, poiib (pu3nveckoil Teopur B (OPMUPOBAHUU MPEACTABICHUN O (PU3MUECKON KapTHHE
MHUpa, MecTO (HU3NYECKOH KapTUHBI MUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUN O TPUPO/IE.

MexnpeamerHblie CBA3U

N3yuenne xkypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS €  y4€TOM
COZIep KaTENbHBIX MEXKIIPEIMETHBIX CBsI3el C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Mescnpeomemuvie noHamus, CBsI3aHHBIE C U3yYEeHHEM METOJO0B HAyYHOT'O MO3HAHUS: SIBJICHHUE,
HaydHbId (akT, THMoTe3a, ¢ulMUeckas BETWYMHA, 3aKOH, TEOpHs, HAOJIIOJCHHE, SKCIEPHMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHH, TPUTOHOMETpUYeCcKre (PYHKIIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M MX IMPOEKIMH HAa OCH
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KOOp/IMHAT, CIIO)KEHHE BEKTOPOB, NPOHM3BOJIHBIC 3JEMEHTAPHBIX (DYHKIHMH, NpU3HAKK 10A00Us
TPEYToJIbHUKOB, ONpeEICHNE TUIOAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snextpuyeckue SBICHUS B KUBOW NPHUPOJE, KoieOaTeIbHBIE IBMKEHUS B JKUBOM
IPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW PUPOJIE, AEUCTBUE paJuallii Ha )KUBbIE OPraHU3MBI.

Xumus: cTpOoE€HUE aTOMOB M MOJIEKYJI, KPUCTANINYECKAsI CTPYKTYpa TBEPIBIX TEJ, MEXAHU3MBbI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

leocpaghus: MarHuTHBIE TONMIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX pyA, (GoTochEMKa 3eMHOM
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSACCHUM.

Texnonozus: JMHUAW BJIEKTpOIEpenad, I€HEepaTop IEPEMEHHOr0 TOKa, 3JIEKTPOABUIATENb,
MHAYKIMOHHAs IeYb, pajap, paJuONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHas OaTapes.
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Ilnannpyembie pe3yJabTaThbl 0CBOEHHS NMPOTrPamMMbl 1o Gpu3MKe HA

YPOBHE CpeiHero ooumero oopasoBaHus
OcBoenune yueOHOTrO Tpenmera «DPu3nka» Ha ypoBHE cpeHero obiiero oopasoBanus (6a30BbIi
YPOBEHB) OJDKHO OOECIICYHTh JIOCTHXKCHHE CJCIYIOIUX JINYHOCTHBIX, METANPEIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJabTAThI

JIndHOCTHBIE pE3yJabTaThl OCBOCHUA YueOHOro mpeamera «®Pu3uka» OIKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHON BHYTpEHHEU
MO3UIUEN JTMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OPHEHTAlWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OIbITA U OMbITa JEATEIILHOCTH B MPOIECCE peall3allid OCHOBHBIX HANpaBiICHH BOCHUTATEIHHOM
NEeSTEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKONW TO3UIMH OOYYAIOMIErOCss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIeCTBa;

MPUHATAE TPAJULIHUOHHBIX  OOIIEYEIIOBEUECKMX T'YMAaHUCTHUUYECKHMX U JIEMOKPAaTUYECKHUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpPECax TPaKIAHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATH C COIMAILHBIMA WHCTUTYTAaMH B COOTBETCTBUH C MX (YHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, TaTPHUOTU3MA;

LIEHHOCTHOE OTHOUIIEHUE K FOCYJapCTBEHHBIM CUMBOJAM, JTIOCTUKEHUSM POCCHUICKHUX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OIIEHHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAsl ACTETUKY HAy4HOrO TBOPYECTBA, IMPHUCYIIETO
¢bu3nueckoil HayKe;

S) TPYAOBOI0 BOCIIMTAHHUS:

MHTEpEC K pa3iuyHbIM chepaM mpodhecCHOHATBHON IeATeIbHOCTH, B TOM YHCIIC CBS3aHHBIM C
(bU3HMKON U TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOp OyAyIIeil mpodeccuu 1 pealn30BbIBaTh
cOOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHHIO W camMooOpazoBaHWI0 B oOnacTh (PU3UMKU Ha
MPOTSKEHUU BCEH JKU3HH;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KYyJbTYphl, OCO3HaHWE TJIOOAIBHOTO  XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJTAaHUPOBAHUE M OCYIIECTBJICHUE JICEMCTBUIM B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHUS LN
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;
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paciivpeHre OmbITa NEATEIHbHOCTH JKOJOTUYECKOW HANpaBICHHOCTH HA OCHOBE HMEIONINXCS
3HaHW# no (usuke;

7) 1EHHOCTH HAYYHOT'0 MO3HAHHUA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHWE IIEHHOCTH HAYYHOW JCATEIHHOCTH, TOTOBHOCTH B TIpollecce H3Y4YCHHS (PU3UKH
OCYHIECTBJISITh MIPOCKTHYIO U UCCIIEI0OBATEIBCKYIO I€SITEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh W  aKTyalIM3MpPOBaTh MpoOJieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

OTIPECIIATH IENN JACATSILHOCTH, 33]]aBaTh MApaMETPhl K KPUTESPUH UX TOCTHXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHAIM3a MMEIOIIUXCS MaTepHUATbHBIX U
HeMaTepuaIbHBIX PECYpCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEIIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TCIILHOCTH,

KOOpJIUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX pEATbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHAMHI U METOIaMU (PU3UYECKOM HAYKH;

BIIQJICTh HABBIKAMU YY€OHO-HCCIICIOBATEILCKON U MPOCKTHON JIEATEIIEHOCTH B 001acT (PU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METOJIOB PEIIeHUs 3a/1a4 (pU3NIECKOTO
COJIepIKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOI0B ITO3HAHMS;

BIQJIETh BUJAMHU JI€ATEIHHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHHS, €ro WHTEpPIPETAINH,
peoOpa30BaHNUI0 M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYalHsSX, B TOM YHCJIC TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISTH MPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh 33/1ady, BBIIBUTATh TUIIOTE3Y €&
pelleHrs, HaXOIuTh apryMEHTHI JJIs JIOKa3aTelbCTBA CBOMX YTBEPXKACHHM, 3a/aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJMyUYEHHBIE B XOJI€ PELICHUS 3aJlayd pe3yibTaThl, KpUTHUYECKH OLIEHWBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTENbHON IEATEIBHOCTH, B TOM YHCIIE
MIpU U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEACITCILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIa/IETh HABBIKAMHU TOTY4YeHHsI HHPOPMAIUU (PU3HUECKOTO COJIEPIKaHUs U3 UCTOUYHUKOB Pa3HBIX
THTIOB, CAMOCTOSATEIBHO OCYIICCTBISATH IIOWCK, aHAJIN3, CHCTEMATHU3alHI0 W HWHTEPIPETAIHIO
nH(MOpMAaIIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;
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UCIOJb30BATh CPEACTBa HMH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PELICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpraHU3allMOHHBIX 3a7ad ¢ coOirofieHueM TpeOoBaHUi
SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus, IPaBOBBIX M 3TUYECKUX HOPM,
HOpPM MH(OPMAaLIMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEPXKAHHs B PA3IMUYHBIX (Gopmarax ¢ yu€TOM Ha3zHAUYCHUS
nH(OpMaLIUY U 1IeNIeBOI ayAUTOpUH, BEIOHUpas ONTUMANBbHYIO ()OpPMY MPEACTABICHUS U BU3YATH3AIIH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILIECTBIATH OOIICHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU IEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHYyaIbHON paboThI;

BBIOMpATh TEMATHMKy M METOAbl COBMECTHBIX JIEHCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 YICHA KOJUIEKTUBA;

MIPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA 110
€€ JOCTM)KEHMIO: COCTABJIATH ILIAH JEHWCTBUM, PACIPENENATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB,
00CYXXIaTh pe3ylbTaThl COBMECTHOW pabOoThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOTO yJaCTHHUKA KOMaHIBI B OOLIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IIPOCKThI, OLICHUBAaTh HJEU C IO3ULUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE ITOBEJICHUE B PA3JIMYHBIX CUTYalMSX, IPOSBITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieificTBUS
Camoopranmszaums:

CaMOCTOSITEJIbHO OCYILIECTBISATh IO3HABATEJIbHYIO JESATEIbHOCTH B 00JaCTH (QU3UKH U
aCTPOHOMMH, BBISABJIATH POOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTAaBISATh IUIAH PEIICHUs pacyETHBIX M KAadeCTBEHHBIX 3a4ad, IUIaH
BBINOJIHEHUS IPAKTUYECKOH pabOThI C yUETOM UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MPEOYTEHHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYIUIUH B 00JACTH (PU3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEICKT:

JaBaTh OILICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HaBBIKAMHU I[O3HABATENIbHON pediekcuu Kak OCO3HaHUSl COBEpUIaeMbIX IEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX MPH aHAIU3€E PE3YIIbTATOB JIEATEIIBHOCTH;

MPUHUMATD ce0s, TOHUMAsi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3YIIbTATOB JIEATEIIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
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B nporiecce nocTHKeHNS THYHOCTHBIX PE3yIbTATOB OCBOCHHS IPOTPaMMBbI IO GU3UKE JIJIST YPOBHS
cpeaHero oOmiero oOpa3oBaHUsi y OOYYAIOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT,
Mperoiararomuii copMUpPOBaHHOCTH:

CaMOCO3HaHUSl, BKIIFOUYAIOIIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE COCTOSTHHUE, BUICTh
HaIpaBIICHUsS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH yBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUs, BKIFOYAIONIETO CAMOKOHTPOIIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTH a/IalITUPOBATHCS K SIMOIIMOHATLHBIM H3MEHEHHSIM M TIPOSBISTH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;,

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKCHHIO IIEJIH U YCIIEXY, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKJIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHIE IPYTHX, YIUTHIBATh
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C JPYTUMHU
JFOIbMHU, 3a00THTHCS, MPOSIBIISATh HUHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

IIpeamerHbie pe3yabTaThl

K xonuy oOyuenus B 10 kJiacce npeiMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JAOJKHBI OTPaXaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUH:

JIEMOHCTPHPOBATH HA IIPUMEpPaxX POJb U MECTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOM HaydYHOU
KApTUHBl MHpa, B PAa3BUTHUU COBPEMEHHOW TEXHUKU M TEXHOJIOTMM, B NMPAKTUYECKOW NEATEIBHOCTH
JTIOJICH;

YUUTBIBATh TPAHULBl NMPUMEHEHHUs HM3Y4YEHHBIX (U3MYECKMX MOJelell: MaTrepualibHas TOdYKa,
MHepIMalbHas CUCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO, MICAIBHBINA Ta3, MOJICIH CTPOCHUS Ta3os,
AKHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN 3JIEKTPUUYECKHUN 3apsi/i IpU PELICHUH (PU3NUECKUX 3a]1a4;

pacrno3HaBaTh (U3HUYECKUE SIBIICHUS (IIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOCHHS BEIIECTBA M AJIEKTPOAMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUXKEHHE, CBOOOIHOE NaJCHUE TEJ, JBHKEHUE 10 OKPYKHOCTH,
UHepLus, B3aumo/eiicteue Ten, 1 dysus, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
Tel, U3MEHeHHe O00bEMa Tela NpU HArpeBaHMM (OXJIAXKJEHUH), TEIJIOBOE PABHOBECHE, UCIApEHUE,
KOHJICHCALINs, TUIABJIEHUE, KPUCTAJIIN3aLUs, KUIIEHHUE, BIa)KHOCTh BO3/1yXa, MIOBBIIICHUE 1aBJICHUS Tra3a
IIPU €r0 HarpEBAHUHU B 3aKPBITOM COCYAE, CBSI3b MEX]y TapaMeTpaMM COCTOSIHUS ra3a B U30IPOIeCCax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIMUCBIBATh MECXAHHWYCCKOC ABWMIKCHUC, MCIIOJIb3Yys (1)I/ISI/I‘~ICCKI/I€ BCJIMYHHBI: KOOpAWHATA, IIYTh,
IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CWIa, MMIIYJIbC Tella, KUHETHYECKas JHEprus,
MOTCHIHAJIbHAA SHEPTrHid, MEXaHUICCKasi pa60Ta, MCXaHUYCCKasd MOIIHOCTD, IIPHU OIMMUCAHUUN ITPABUIIBHO
TPAaKTOBaTh (PM3NYECKUNA CMBICT HCHOJIB3YEMBIX BEIMYUH, MX OOO03HAUYEHUS U €JUHMIbI, HAXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMHU BETUYUHAMU;

OIMCHIBATh M3yUEHHBIE TEIJIOBbIE CBOMCTBA TEJ M TEIJIOBBIEC SIBICHUS, MCIONB3Ys (PU3UUECKUE
BCJIIMYHHBI: OAaBJICHUC ra3a, TEMIICpaTypa, CPpCAHAA KHMHCTUUCCKAsA SHEPTHA XaOTHUYCCKOI'0 ABHKCHUSA
MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTHh MOJIEKYJI, KOTMUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHsl, paboTa
rasa, KOS(b(bI/IHI/IeHT IIOJIE3BHOI'O )ICI\/’ICTBI/ISI TCIIJIOBOI'O ABUIAaTCJIA, IIPU OIMMMCAHUU IMTPAaBUJIBHO TPAKTOBATH
¢u3n4YecKUit CMBICII HCMOJNb3yEeMbIX BEIUYMH, MX OOO3HAYEHMS W EIUHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

ONMCHIBATh W3Y4YEHHBIE DJEKTPUUECKHE CBOMCTBA BELIECTBA W DJIEKTPUYECKHE SIBICHUS
(mporiecchbl), UCHONB3Yys (DU3HUECKHE BEIMYMHBL: DJIEKTPUUYECKUM 3apsl, >3JeKTpHYecKoe ToJe,
HaNpspKEHHOCTh T10JISA, MOTEHIMAJ, Pa3HOCTh NOTEHLUAIOB; IPU ONHUCAHWUMU IPaBUWIBHO TPAKTOBATh
(bu3NYeCKUi CMBICI HCTOJb3YEMbIX BEIMYMH, UX OO03HAUECHUS U EJUHHIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYHMHAMU;
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aHAJM3UPOBATH (PU3UUYECKHE POLIECCHI U ABJICHHSI, UCTIONIB3Ys (PU3HMUECKUE 3aKOHBI M TPUHIUIIBL:
3akoH BceMupHoro Tsrorenus, I, II u IIl 3akonsl HptoTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON YHEPTHH,
3aKOH COXPAHEHHUS UMILYJIbCa, IPUHLMUII CYNEPHO3ULMHA CWJI, IPUHIUI PaBHONPABUS MHEPLUAIbHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM SHEPTUH TETIOBOTO IBMYKEHUS MOJIEKYJI ¢ a0COTIOTHOM TEMIIepaTypoid, epBhIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXpAaHEHHS »JJIEKTPUYECKOro 3apsia, 3akoH Kymona, mpu 3Tom
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHUECKOE BBIPAKEHUE U YCIOBHS (TPaHHIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIMIIBI JEHCTBUS MAIIMH, NMPUOOPOB W TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOT0 MCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE OKCHEPUMEHTHI 110 HCCICIOBAaHHMIO (U3UYECKUX SBICHHA M IPOLECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHi, Mpu 3ToM (HopMyIupoBaTh mpodiieMy/3aaady u
TUIIOTE3y Y4eOHOTro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIJIOKEHHOrO0 000pYyI0BaHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIATh IPSIMblE U KOCBEHHBbIE M3MEpPEHUs] (U3NYECKUX BEJIWYHUH, IIPU 3TOM BbIOUPAThH
ONTHUMAJBHBIA CHOCOO W3MEpPEHUs] M HCIOJB30BaTh HM3BECTHBIE METOJbI OIICHKH IOTPEHTHOCTEM
U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (DU3MYECKMMH BETUYMHAMU C HCIIOJB30BAHHEM MPSIMBIX
U3MEpEeHUil, NpU 3TOM KOHCTPYHMPOBaThb YCTaHOBKY, (UKCUPOBATh pe3yJibTaThl MOJYy4YEHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BUIE TAaOMUIl U rpadukoB, AelaTh BBIBOIBI IO PE3yJIbTaTaM
UCCIIEIOBaHMUS;

coOiroAaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAHUN B pamMKax ydeOHOTro
9KCIIEPUMEHTA, Y4eOHO-UCCIIEOBATEILCKOM UM IPOEKTHOM JEATEIbHOCTH C HCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYI0BAHHUS;

pemars pacuéTHbIE 3a/a4d C SBHO 3aJaHHOW (PU3MYECKOH MOJENbIO, UCHOJb3Ys (U3HUECKUe
3aKOHBI U TPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a7a4d BBIOMPATh (PU3HUECKYIO MOJEINb, BBIICISTh
¢bu3nyeckre BeIMUNHbI U (POPMYIIbI, HEOOXOAUMBIE /7Sl €€ pelIeHMs], TPOBOJUTH PAcUEThl U OLIEHUBATh
PeaTbHOCTh MOJIyY€HHOTO 3HAaUeHUs! (PU3HMUECKON BETUYHMHBI;

pelmars KayecTBEHHbIE 3a/Jayd: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUMBYIO LEMOUKY
paccyXJIeHM ¢ ONOpOoi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIOJIb30BaTh MPU PEUICHUH Y4eOHBIX 3a/1ad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTUY IS
MOKWCKA, CTPYKTYPUPOBAHUS, HMHTEPHPETAIMU W TMPEACTaBICHHUS Y4eOHOW M HAyYHO-TIOMYISPHON
nH(pOpMallUY, TOJYYEHHOW U3 Pa3iIMYHbIX HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIydaeMyIO
uH(pOpMaINIO;

MPUBOJIUTH IPUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KM3HM JJIsi oOecreyeHus
0e30macHOCTH TpU OOpalleHUH C NpuOOpaMH M TEXHHYECKUMH YCTPONCTBAMH, UIS COXpaHEHHUs
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIEeH cpeie;

paboTaTh B TPYNIE C BHINOJHEHHUEM DA3IUYHBIX COLMATIBHBIX POJIEH, MIIAaHUPOBATh PaboTy
IpyNIbl, palMOHAIbHO PACIpPENesaTh 00513aHHOCTH U IJIAHUPOBAThH JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJEeKBaTHO OIIEHMBAaTh BKJIAJ KaXKJOrO M3 YYAaCTHUKOB TPYIIBl B pEUICHUE
paccMaTpuBaeMoi TPOOIEMBI.

K xonuy oOyuenus B 11 kJ1acce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPaXaThb
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHUI:
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JIEMOHCTPHPOBATh HA IIPUMEpaxX Pojb U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOM HayqyHOU
KapTUHBl MUpa, B Pa3BUTHUU COBPEMEHHOW TEXHHKU M TEXHOJIOTHH, B MPAKTUYECKON NEATEIHHOCTH
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJIEJICH: TOUSUHBIH 3JIeKTPHUYECKUi
3apsij, JIyd CBETa, TOUCUHBI MCTOUYHUK CBETa, SIEPHAs MOJIENb aTOMa, HYKIOHHAsE MOJIEb aTOMHOTO
sJipa MpH perieHny GU3NUecKux 3a1ad;

pacrio3HaBaTh (pusnueckue sABIEHHS (IPOLECChI) M OOBACHATH HX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH UM KBAHTOBOM (DU3MKHU: B3JIEKTpUUYEcKas IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHAYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aUMOACHUCTBHE MArHUTOB, JIEKTPOMArHUTHAs MHIYKIIHA,
JeficTBE MAarHUTHOTO IOJII HAa MPOBOAHHK C TOKOM M JBIDKYILIMHCS 3apsij, 3JIEKTPOMarHUTHBIC
KoseOaHus ¥ BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHE, IPETOMIICHUE,
unTepdepeHus, Tudpakuus U MOJIpU3alus CBETa, AUCIEpPCUs cBeTa, GoTolrnnekTpudeckuii d3ddext
(poroaddexr), cBeToBOE MaBICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONMCHIBATh W3YyYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO TPOBOJUMOCTh PAa3NUYHBIX Cpell) M DIIEKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCTIONB3Yysl (PU3NUECKUE BEITUYMHBL AJIEKTPUUYECKUH 3apsii, CHJIa TOKA, MIEKTPHUECKOE HampsHKEHUE,
ANEKTPUYECKOE COIMPOTUBICHHE, PAa3HOCTh MOTEHILMAJIOB, 3JEKTPOABMKYIIAs cHia, paboTa TOKa,
WHAYKIUS MarHuTHOTO TOJs, cuia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTb KaTYIIKH, YHEPTHUs
ANEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPUO/I U YacTOTa KoeOaHul B KoJiebaTeIbHOM KOHTYpE, 3apsi
U CHJla TOKa B IPOLIECCE TAPMOHUYECKUX SJICKTPOMATHUTHBIX KOJeOaHWH, (POKYCHOE PAaCCTOSHUE U
ONTUYECKasl CUJja JIMH3bI, IPU ONMUCAHUHU MPABHIBHO TPAKTOBATH (DU3MYECKHUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, WX 0003HAUEHUsS W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE AAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M IPOIECCHI, UCTIONB3Yys (U3NUYECKHE BEITHMYNHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA CBETA, SHEPT sl U UMITYJIbC (POTOHA, IEPUOJT
MOJTypacIiajia, SHEPrus CBsI3U aTOMHBIX S/I€p, TP OMTUCAHUY MTPABUIIHLHO TPAKTOBATh (PH3HMUECKUI CMBICIT
UCMOJIb3yEeMbIX BEJIMUYMH, UX 0003HAUYEHUS M €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
(bU3NIECKYIO BETUYMHY C IPYTHMHU BEINYHHAMU, BBIYHCIIATH 3HAYCHUE (PU3HMUECKON BEITUYMHBL;

aHAJIM3UPOBATh (PU3NYECKHE IPOLIECCHI U ABJICHMSI, UCTIONIB3Ys (PU3HMUECKUE 3aKOHBI ¥ TPUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCIIE0BATEIHFHOTO U IMApaJUIEIBHOTO COSIMHEHHSI TPOBOIHUKOB, 3aKOH J[Koysi—
JleHnia, 3aKOH 3J1€KTPOMarHUTHON MHIYKIIMH, 3aKOH MIPSIMOJINHEHHOTO paclipoCTpaHEHUs CBETa, 3aKOHbI
OTpaXEHUs CBETa, 3aKOHbI IPEJIOMJIEHUSI CBETa, ypaBHEHHE OWHIITeHHa a1 Qorodddexra, 3aKoH
COXpaHEHMs SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHMS JIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEeHHS MacCOBOTO YHCIIA, TIOCTYNATHI bopa, 3aKOH paJMoaKTHBHOTO pacmajia, pu 3TOM pa3indyarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHS (TpaHULIbI, 00JIACTH)
MIPUMEHUMOCTH;

OIpeJIeNIATh HaNpaBJICHUE BEKTOPAa MHAYKLIMH MAarHUTHOTO TOJSI NMPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cunsl JIopeHna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JTMH30M;

BBITIOJIHATE OKCHEPUMEHTHI 110 HCCIEIOBAaHHIO (U3MYECKUX SIBICHHA W IPOIECCOB C
HCMOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHUi: mpu 3ToM (popMynupoBaTh npobieMy/3anady u
TUTIOTE3y YYeOHOTrO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEMIOKEHHOTO O00OpYyIOBaHMS,
MPOBOAMTH OMBIT U OPMYITHUPOBATEH BHIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHUsS] (PH3MUECKUX BEJIHYUH, MPH ITOM BBIOMPATH
ONTUMANIBHBIA CIIOCOO HM3MEPEHUs] W HCIIOJIb30BaTh HW3BECTHBIE METOJbl OLEHKH MMOTPEUIHOCTEN
W3MEPEHUI;
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UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C WCIIOJIb30BAHUEM MPSIMBIX U3MEPECHHIA: MPU
3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCUPOBATh PE3Y/IbTAThl MOJYyYEHHONW 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNIaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHNUS,

co0nroAaTh mpaBuiia 0€30MacHOro TpyAa MpU MPOBEACHUM UCCIEAOBAHUNA B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW M TPOEKTHOM JESATETbHOCTH C  HCIOJIb30BaHUEM
WU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemate pacuéTHbIC 3a/Ja4d C SBHO 33aJaHHOW (PU3UYECKOW MOENbI0, UCIONB3Ys (pu3udeckue
3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAJM3a YCJIOBUS 3aJaud BBIOMPATh (PU3HUECKYIO0 MOJEIb, BBIICISTh
(bu3nuecKre BeNMUMHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJIS €€ PEIICHUS, TPOBOJAUTH PACUEThI U OIICHUBATH
PEAIbHOCTD MOTYYEHHOTO 3HaYeHUs] PU3NUECKON BETHUUHBI;

pemath KayeCTBEHHbBIE 3aJauyM: BBICTPAMBATH JIOTMUECKH HEMPOTUBOPEUMBYIO IIETIOUYKY
paccyXIeHUii ¢ OTIOpPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

MCIIOJIb30BaTh TPU PEIICHUH y4eOHBIX 3a]1a4 COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJIOTHU IS
MONCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALUU W TMPEACTABICHUS Y4eOHOW M HAyYHO-NOMYJISPHON
nH(OpMALIUY, TIOTYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH AHAIM3HPOBATH IMOTYyIacMYIO
nHpopMaIuo;

OOBSICHSITh TPUHIUIBI JIEHCTBUS MAIMH, MPUOOPOB M TEXHHUYECKUX YCTPOWMCTB, pPa3INdaTh
yCIOBUS MX O€30MaCHOT0 MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB B pA3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HMU JJIsI 00ECTICUCHUS
Oe3omacHoCTH Tpu oOpamieHuu ¢ npudopaMyd M TEXHMUYECKUMHU YCTPOWCTBAMH, UISI COXPaHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpPY KaIOLIEH cpeie;

paboTaTh B TpyNIE C BHIIOJHEHHUEM pAa3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBaTh PadboOTy
TPYIIIBI, PAMOHAIBHO pacTpeesaTh 00A3aHHOCTH W IJIAHUPOBATH NIEATEILHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJEeKBaTHO OIIEHMBAaTh BKJIAJ KaXXIOTO M3 YYAaCTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoi POOIEMBI.
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Temarnyeckoe IIIAHUPOBAHUE
B xone peanuzanuu PIT ucnons3yrotest yaeOuuku, L{OP, yTBepkIeHHBIE TUPEKTOPOM.

10 xace
| KosnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne /m nporp:\)Ml\fLI Bcero Konrpoakueie — Ipakrueckue 06;:3022Te.11512me
padoThI padoThbI pecypebi
Pazgea 1. PDU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3KKa U METOJIbl HAYYHOT'O TO3HAHUS 2 ‘
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JnHamuka 7
2.3 3aKOHbI COXPaHEHUsI B MEXAHUKE 6 1 1
Uroro no pazgeny 18
Pazpea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3] OcHoBBI MOJIEKYJIIPHO-KMHETUUECKOU 9 1
TEOpPUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperarHbie COCTOSTHUS BEIIECTBA. 5
®dazoBble TEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOIMHAMMUKA
4.1 DJIEKTPOCTATHKA 10 1 1
490 [TocTostHHBIN 351eKTpHYecKuii TOK. Toku B 12 1 1
pa3IMYHBIX Cpelax
Hroro no pazneny 22
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‘ Pe3epBHOE Bpems ‘ 2

 OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 4
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11 kiace
| KoJu4ecTBo 4acos

DJIEeKTPOHHbIE
Ne i/ HanmeHnoBaHue pa3je/ioB U TeM T T TR ee— (undposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pazgea 1. JIEKTPOJAMHAMUKA
1.1 MarnutHoe  mose.  DJIeKTpOMarHuTHas 11 1 3
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue W 3JIEKTPOMArHUTHBIC
2.1 9 1
KoseOaHus
2.2 MexaHWuYecKUe U 3JIEKTPOMarHuTHbIE BOJHBL | 5 1
2.3 Orntuka 10 3
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI

31 CIIEHUATIBHON Teopun |, 1
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6
4.2 Crtpoenue aToma 4
4.3 ATOMHOE AP0 5
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

7 1

Hroro no pazneny

7

MyHuIMnansHOE aBTOHOMHOE 001eo0pasoBarenbHoe yupesxaenue I nmuazus Ne 104 «Kimaccudeckasi rTHMHa3HUsD»

Pabouast nporpamma cpeHero odiiero oopasoBanust 1o ¢pusuke (0a30BbIi yPOBEHB)




Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 ‘ O06o01maroiee MOBTOPEHNE 4

Hroro no pasneny 4

PeszepBHoe Bpemst 3
 OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 4 7
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IToypoyHoe muIaHMpOBaHUE

10 xace
N Fena ypora K(I)C:;mqecmo qacIOIB Jlara
/i Beero POJIbHBIE pPaKTHYeCKHe wayuenms
padoThI padoThI
1 ®usuka — Hayka o npuponxe. Haydnesle MeTOIBI ITO3HAHMS 1
OKPY’KaroILero Mupa
’ Ponp u mecro ¢Qusmku B Q)OPMI/IpOBaHI/H/I COBpeMeu:HHoﬁ Hay4HOU 1
KapTHUHBI MUPA, B IPAKTHUECKOM €ATEIbHOCTH JIIOIEH
3 Mexanuueckoe  ABMKeHHE. OTHOCHUTEIBHOCTh  MEXaHMUYECKOIO 1
nBwxkeHus. [lepemenienue, CKOpocTh, yCKOPEHHE
4 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKCHUE 1
5 PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE 1
6 CBo0OonHoe majeHune. Y ckopeHrue cBOOOHOrO MaJeHUs 1
7 KpuBonuneiiHoe nBHkKeHUE. [BHKEHHE MAaTEpUAIBHOM TOYKH I10 1
OKPYKHOCTH
3 [Ipunuun otHocutenbHOCTH [anuies. HMHepuuanbHble CUCTEMBI 1
otcyeta. [lepBblit 3akoH HeroTOoHA
9 Macca tena. Cuna. Ilpunmun cyneprno3uiuu cui. BTopoit 3akoH 1
HproroHa miig maTepuanbHON TOUKH
10 Tperunii 3akoH Hpr0TOHA [U1s1 MATEPUAIIBHBIX TOYEK 1
11 3akoH BceMupHoro taroreHus. Cuia Tspkectu. llepBas kocmuueckas 1
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koadpdumuent tpenus. Cuna CONpOTUBICHHS MPHU 1

JABUXXCHUMU TCJIa B )KUAKOCTH NJIN I'a3e
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14

15

ITocTynarensHoe M BpalaTelbHOE ABHKEHUE aOCOIIOTHO TBEPIOTrO
Tesia. MoMeHT cuibl. [Inedo cunbl. YciioBusi paBHOBECHs! TBEPAOTO
Tena

NMmnynec maTepHasbHOM TOYKM, CHUCTEMBl MATEPUAIBHBIX TOYEK.
Hmnynbe cuibl. 3aKOH COXpaHEHUs HMITyJIbca. PeakTUBHOE ABM)KEHUE

16

17

18

19

Pabota u momHocTh cuibl. KuHernueckast sHeprusi MarepuaabHOW
TOukH. Teopema 00 U3MEHEHUM KUHETUYECKOI 3HEeprun

IlorennmaneHass 3Heprus. [loTeHIManbHass BHEPrUsS  yOpyro
nehopMUpOBaHHON NpYyKUHBL. [loTeHIIMaNbHAs HEepTrus Tena BOIu3u
MOBEPXHOCTU 3EMIIH

[loTrenuunaneHple ¥ HeNmoTeHUMaJbHble Cuibl. CBA3b  pPabOTHI
HEMOTEHUUANbHBIX CWJI C HM3MEHEHHEM MEXaHMYeCKOM sSHepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHUUECKON SHEPIUU

JlaboparopHas pabota «MccnemoBanue CBS3U PaOOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKON SHEPruu Tejla Ha MPUMEPE PacTSKEHUS
PE3UHOBOIO KI'yTa»

20

21

KonrponbHas pabora no teme «Kunemaruka. /[uHammuka. 3akoHBI
COXpaHEHHsSI B MEXaHUKE»

OCHOBHBIC  TIOJIOKEHHSI ~ MOJICKYJISIPHO-KMHETHYECKOW  TEOpHH.
bpoynosckoe asmxenue. Auddysus

22
23
24
25
26

XapaI(Tep JBHMOXXCHUA U B3aHMOHeﬁCTBHH qacCcTull BCIICCTBA. MOI[CJ'II/I
CTPOCHUA I'a30B, )KHI[KOCTCﬁ n TBépI[I)IX TCII

Macca monekyi. KonngectBo BemectBa. [locrosiHHass ABoragpo

TennoBoe pasHoBecue. Temmeparypa u e€ wusmepenue. Illkana
temriepatyp Llenbcus

Wneanshelii raz B MKT. OcHoBHOe ypaBHeHne MKT

AGcomoTHas TemrepaTypa Kak Mepa CpeJHeil KHHETUUECKOM 3HepTrun
JIBIDKEHUS] MOJIEKYJ1. Y paBHeHHe MeHeneeBa-Knaneiipona

27

3akoH JlanbToHa. ['a30BEIC 3aKOHBI
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28

Jlaboparoprnass pabora «MccnemoBaHWe 3aBUCHMOCTH — MEXKIY
napaMeTpaMH COCTOSTHHS Pa3PEKESHHOTO Ta3ay

29

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX rpa(bnquKoe IMPEACTAaBIICHUC

30

BHyTpeHHss HEprusi TepMOJIMHAMUYECKON CHUCTEMBI M CIIOCOOBI €&
u3MeHenusa. KommyectBo Temnotel U paboTta. BHyTpeHHss sHEprus
OJIHOATOMHOTO UJEAJIbHOIO raza

31

Bunbl Teronepenaun

32
33

VnenbHas TemIOEMKOCTh BewiecTBa. KoauuecTBo TemjaoTel IpU
Teruionepenaye. AquadaTHeli mpoiecc

HepBBIﬁ 3dKOH TCPMOJIUHAMHKHA U €TI0 IPUMCHCHHEC K U30IIpOICCCaM

34

35
36
37

38

HeoOpatumocts  mpomeccoB B mpupoje. Bropoit  3akoH
TEPMOJAUHAMUKH

[Tpunnun nevicrBus u KII/I TermoBoi ManHbl
ukn Kapnao u ero KIT/]
DKOJIOTHYECKUE TTPOOIEMbI TEIJIOIHEPTETUKU

O6oOmatomuii  ypok  «MomekynsipHass  ¢uszuka.  OCHOBBI
TEPMOIMHAMHUKIY

39

KonTtponbHas paGota nmo teme «MomnekymspHas ¢uzuka. OCHOBBI
TEPMOJMHAMUKHN

40

Hap006pa30BaHHe 1 KOHACHCAIUs. I/IcnapeHHe 1 KUIICHHUC

41

42

AOGCon0THas U OTHOCUTENbHAs BIAXHOCTh BO31yxa. HachlieHHBbIH
nap

TBépnoe teno. Kpucramiueckue u amopdHbie Tena. AHUZOTPOIUS
cBoicTB KpucTaiuoB. XKuakue kpucramibl. COBpeMEHHBIE MaTEPUAJIbI

43
44

[MnaBneHne W KpucTaIM3anus. YelbHas TeIJIOTa IUIaBICHUS.
CyOnumarus

ypaBHCHI/IC TEILUIOBOro OataHca
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DneKkTpu3anus Teil. DIEKTPUUECKUi 3aps. [[Ba Buaa aIeKTPUUECKUX

45
3apsoB
16 [TpoBOAHMKH, AMDIEKTPUKU U MOIYHIPOBOJHUKH. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsia
47 BsaumoneiictBue 3aps10B. 3akoH Kynona. TodeuHnslil anexTpuueckuit
3apsiy
48 Hanpspok€nHnocTh anekTpudeckoro mois. [IpuHImn cynepno3uun
EKTPUYECKUX MoJed. JINHNY HanpssKEHHOCTH
49 PaGora cun anekrpocratudyeckoro moss. llorenuman. PasnocTh
MOTEHIINAJIOB
50 [IpoBogHMKHM ¥  AMAIEKTPUKUM B  3JIEKTPOCTATUYECKOM  IIOJIE.
JusnekTpudeckasi MpOHUIIAEMOCTb
51 OnektpoéMkocTb. Konnencarop
52 DneKTPOEMKOCTh IUIOCKOTO KOHAECHCATOpa. DHEPrusi 3apsHKEHHOTO
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenune 3meKTpoEMKOCTH KOHIeHcaTopa" 1
[IpuHun nefcTBUs U IpUMEHEHUE KOHAEHCAaTOPOB, KOIMPOBAJILHOTO
54 anmnapara, CTPYHHOrO TIpUHTEpa. OJEKTPOCTaTHYECKas 3alluTa.
3a3emileHne AIEKTPOnprudOpoB
DIIEKTPUUYECKHI TOK, YCIOBHSI €T0 CylecTBOBaHUs. [[0CTOSHHBIN TOK.
55 Cwuia toka. Hanpspxkenue. Conpotunenue. 3akoH OMa Juisi yyacTka
Lenu
[TocnenoBarenbHOE,  NapajuIEIbHOE, CMELIAHHOE  COCIUHEHUE
56 npoBogHUKOB. JlaGoparopnas pabora «lM3ydeHue CmenraHHoro 0.5
COEJIMHEHUS PE3UCTOPOB)»
57 PaboTa 1 MOLTHOCTB 3JEKTpHUECKOro Toka. 3akoH Jxoynsa-Jlenna
3akoH Oma J171s1 TOJIHOM (3aMKHYTOM ) anekTpuueckoil nenu. Koporkoe
58 3ambikanue. Jlaboparopnas pabora «3mepenune DJIC ucrouyHmka 0.5

TOKa U €0 BHYTPCHHECTO COIIPOTUBJICHUS
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59 Peseprublii ypok. KontponbHas padora mo Teme "DieKTpoarnHaMuKa" 1 1
/ Beepoccuiickast mpoBepodHast pabora

60 O6oOmaromuii  ypok  «DnekrpoauHamuka» /  Bcepoccuiickas 1 1
npoBepoyHas pabora

61 OJIEKTpOHHAsA TMPOBOJAUMOCTh TBEPJBIX METAJJIOB. 3aBHCHUMOCTD 1
COIPOTHUBIICHUSI METAIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTh

62 DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX IMYYKOB 1

63 [TonmynpoBOIHUKH, UX COOCTBEHHAs M MPUMECHAs MPOBOAUMOCTb. 1
CaoiicTtBa p—n-nepexoja. [lonynpoBoaHukoBbie TPUOOPHI

64 DONEeKTpUYeCKUii TOK B pacTBOpax M pacijaBax 3JICKTPOIHUTOB. 1
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIN3

65 DNIEeKTPUUECKUI uTOK B rasax. CamocTosiTenbHbII 31 1
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma

66 DOnekTpuueckue MpuUOOpHl U YCTPOHMCTBA W UX TMPAKTUUYECKOE 1
npuMeHeHue. [IpaBuiia TeXHUKH 6€301MacCHOCTH

67 KonTponpHas pabora mo Teme «nekrpocraTtuka. IlocTosHHBIN 1 1
ANEKTpUYECKU TOK. TOKH B pa3NUYHBIX CpeIax»

68 PesepBHbIit ypok. O600maromuii ypok o temam 10 kinacca 1

~ OBLLEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 4
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n/n

11 kiaacce

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Konrpoabnbie  IIpakTuyeckue
padoTbI padoThI

Jara
U3y4eHust

ITocTossHHBIE MAarHWTBHI U HX B3aUMOJEHUCTBHE. MarHuTHOE IOJIE.
BekTop MaruHuTHOM MHAYKUMH. JIMHUKM MArHUTHON MHIYKLIIUU

MarautHoe 1oJ€ TpOBOJHMKA ¢ TOKoM. OmbIT Opcrena.
BzaumopeiicTBre IPOBOTHUKOB C TOKOM

ﬂa6opaTopHa;1 pa60Ta ((I/I3y‘~IeHI/Ie MAarouTHOIr'0O IoJisl KaTyllkh ¢
TOKOM»

JlelicTBe MAarHUTHOTO TOJIS1 HA TPOBOJHUK ¢ TokoM. Cuia Ammepa.
JlaboparopHas pabora «McciaenoBanue NEHCTBUS TMOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM)

JleiicTBie MarHMTHOTO TMOJS Ha JIBIDKYIIYIOCS 3apsDKEHHYIO
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna
DONeKTpOMarHuTHass HWHIYKIUs. [loTOK BekTOpa MarHUTHOMN
uaaykuud. DJ1C uHAyKIMU. 3aKOH ANEKTPOMArHUTHOW WHIYKIIMU
®dapanes

JlabopaTtopHast pabota «MccnenoBanue sIBICHUS JIEKTPOMAarHUTHOMN
WHIYKIIAN»

NunyktuBHOCT. SIBeHne camoumHAykiuu. 3C caMOMHIyKIUH.
DHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM. DJEKTPOMarHUTHOE
noJie

TexHuueckue YCTpOﬁCTBa " UX IPUMCHCHUC: ITOCTOAHHBIC MAI'HUTHI,
OJICKTPOMArHuThl, 3JICKTPOABHUIATCIIb, YCKOPUTCINU JJIEMCHTAPHBIX
JaCTULl, THAYKIIMOHHAA 11CYb

10

O6oOmatomuii  ypok «MarHuTtHoe Tmoje. DJIeKTPOMarHWTHas
WHTYKIIHS
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11

Kontponsnast  pabora mo  teme  «MarHutHoe — ToOJe.
ONeKTpOMarHUTHasi MHIYKLUS»

12

13

CBobOoaHble MexaHHueckue Kosebanus. ['apmonndeckue konebaHus.
YpaBHeHune rapMoHnueckux konebanuil. [IpeBpaiienue snepruu

JlaboparopHass pabora «VccnemoBaHUuEe 3aBUCHMOCTH IEpHOJA
MaJbIX KoJeOaHU Ipy3a Ha HUTHU OT JJIMHBI HUTH U MacChl Ipy3a»

14

KoneGarenbupli  koHTYp.  CBOOOJHBIE  3JEKTPOMArHUTHBIC
KoJie0aHus B HICATbHOM KOJIe0aTeTbHOM KOHTYpE. AHATOTHS MEXTY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

16

@®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIUU B HACATLHOM
K0JIeOaTeITbHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarouiux KOJIEOAHHUSIX. BBIHYDK,Z[CHHLIC

MEXaHUYECKHUE KOJIOaHUSI. Pe3onanc. BriHyXcHHBIE
3JIEKTPOMArHUTHbIE KOJeOaH!s

17

[lepemennsbiil Tok. CUHYCOMAAIBHBIA IEPEMEHHBIM TOK. MOITHOCTH
MEPEMEHHOT0 TOKAa. AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUCHHUE CUJIBI
TOKA U HaIpSKEHUS

18

19

Tpancpopmarop. IIpomsBoacTtBo, mnepepada U MOTpediIeHHE
AEKTPUYECKON SJHEPTUU

YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE DIIEKTPUUYECKOrO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JIMHUM JJIEKTponepeaayd

20

21

OKOJIOTUYECKUE PHUCKH TPU IPOU3BOACTBE  AJIEKTPOIHEPIHHU.
KynbTypa ncnosib30BaHus AIEKTPOIHEPTUU B OBCEAHEBHOM KU3HU
MexaHudyeckue BOJIHBIL, YCIIOBHS pacnpocTtpaHeHus. llepuon.

CKOpOCTh pacnpoCTpaHeHus W JJIMHA BOJIHBL llomepeunble u
IIPOJOJIbHBIE BOJIHBI

22

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bricota Tona. TemOp
3ByKa
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23

ONEeKTpOMarHUTHbIE BOJHBI, MX CBOMCTBA M ckKopocTh. [llkana
JJIEKTPOMAarHUTHBIX BOJIH

24
25
26

[TpuHIIUIIBI PAgUOCBSI3H U TElIeBHACHHS. Pa3BUTHE CPENCTB CBSI3U.
Pannosmokanus

KonTponpHas padora «KonebaHus U BOIHBD

[IpssMOnMHENHOE pacHpOCTpPaHEHHE CBETA B OJHOPOJHON cpene.
Toueunslii nCTOUHUK cBeTa. JIyd cBeTa

27

28

29

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHHsi cBera. IlocTpoenue
N300paXEHUH B IJIOCKOM 3epKajie

[Tpenomnenue cBeta. [loaHoe BHyTpeHHEe oTpakenue. [IpeaenbHblit
YTOJI MOJTHOTO BHYTPEHHETO OTPAKEHUS

JlaboparopHass pabora «l3MepeHue TOKa3aTeNs TPEIOMIICHHS
CTEKJIa»

30

31

Jlunzel. [loctpoenune wuzoOpakeHuit B aunH3e. Dopmyna TOHKOI
JIUH3BL. Y BEJTUYCHHUE JINH3BI

Jlabopatopuast pabora «MccnegoBaHue CBOWMCTB HM300paXKeHHUIl B
JTUH3aX»

32

33
34
35

Hucnepcusi cBera. CrnoxHbli coctaB Oenoro cBera. [lBer.
JlabopaTtopHast pabora «HabmrogeHue aucnepcun CBeTay

WNnrepdepenuus cera. [dudpakuus csera. JudpakunonHas
pelérka

ITonnepeunocth cBETOBBIX BOJH. [lonspusamus ceeta

OnTuueckre nNpubOpsl U YCTPOICTBA M yCIOBHUS UX O€3011aCHOTO
IIPUMEHEHHUS

36

37

FpaHI/II_IBI MNPUMCHUMOCTHU KJIaCCUYECKOM MEXaHUKH. HOCTy.IIaTLI
CHeHI/IaJ'H)HOI\/II TEOPHUU OTHOCUTCIIBHOCTHU

OTHOCHUTENHLHOCTD OJHOBPECMCHHOCTH. 3aMe)1neHHe BPpEMCHHU U
COKpalICHUC TJINHBI
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OHeprus U HMIYJIbC PENATUBUCTCKON YacThlbl. CBsI3b Macchl C

38 SHEPryueu U UMIYJIHLCOM. DHEPTUS TOKOS !

39 Kontponbhaas pab6ora «Onrtrka. OCHOBBI CIEHHAIBHOW TEOPHH 1
OTHOCUTEJIBHOCTH

40 ®otonbl. Popmyna [Inanka. Heprus U UMITyabC GpoToHA 1

41 OTkpeiTre U uccnenosanue Gorordpdexra. Onwitel A. I'. CroneroBa 1

42 3akonbl Gorodddekra. YpaBHeHue DitHmTelHa 11 GoTrodddexra. 1
«Kpacnas rpanuma» hotodddexra

43 Hasnenune ceera. OmbiTel I1. H. JlebeneBa. Xumudeckoe aeiicTBre 1
cBeTa

44 TexHuuyeckue  yCTpOICTBA U  NPAKTHUYECKOE  IMPUMEHEHHE: 1
¢doTorIeMeHT, POTOMATUHK, COTHEUHAsI OaTapesi, CBETOIUO

45 Pemenue 3amgau o reme «2JI€MEHTHI KBAHTOBOM OITHKHU» 1

16 Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccessHuio o- 1
yactul. [lnanerapuas Mmoaens atoma

47 [Toctynatel bopa 1

48 W3nydyeHue u noryoieHne GoTOHOB MPU MEPEX0JIe aToMa C OJJHOTO 1
YPOBHsI SJHEPTUU Ha Apyrou. Bunsl cnekrpos

49 BonnoBeie cBoiicTBa uactui. Bonnbsl ne bpoiinsa. Kopnyckynspho- 1
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITyYeHUE

50 OtkpriTHE paanoakTuBHOCTH. OnbITh Pesepdopaa no onpenenenno 1
COCTaBa PaJINOAKTUBHOTO U3TyYEHUS

51 CeoiictBa  anbda-, Oeta-, TraMma-us3lyueHus.  BrusHue 1
PaAMOAKTUBHOCTH HA KUBbIE OPraHU3MBI

52 OtkpeiTe TpoTOHa U HeiTpoHa. W3orombl. Anbga-pacna. 1

DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3inydyeHue
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53

54

OHeprus CBA3M HYKJIOHOB B sjpe. SlnepHble peakuuu. SnepHblil
peakrop. IIpoGiiembl, NEPCIEKTUBBI, SKOJIOIMYECKUE ACHEKThI
AIEPHOMN SHEPreTUKH

OneMeHTapHble  4acTUIbl. OTKpbITHE MO3UTpOHA. MeToabl
HaOJIOZICHUS U PETUCTPAIIMU dIIEMEHTAPHBIX YacThIl. Kpyribiid cTou
«DyHIaMEHTaIbHBIE B3aWMOJCHCTBUS. ENMHCTBO u3nuecKoit
KapTUHBI MUPa»

55

Oransl pa3BUTUS acTpoHOMuUU. [IpuKiagHOe 1 MUPOBO33pEHUYECKOE
3HauYeHHe acTpoHomuu. Bun 3B&3aHoro neba. CosBesnus, spkue
3BE3/1bl, IUTAHETHI, UX BUIUMOE JABWKeHHEe. CollHeuHas cuctema

56

57

58

59

Counnie. CosHeuyHass akTUBHOCTb. Mcrounuk sHepruu CosiHIIA U
3BE3]]

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKU. 3BE3NBI  TJIABHOM
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbBIE
MIPEACTABJICHHS O IPOUCXOKACHUH U dBOJoMK COJIHIIA U 3BE3]T
Mnineunsiii [lyre — nHama [amaktuka. Ilonoxenue u aBuxKeHUE
Comnnna B [Nanaktuke. [Nanaktuku. YEpHbIE NBIPHI B A/Ipax ralakTUK

Bcenennas. Pa3beranue ranmaktuk. Teopus bombiioro B3pbiBa.
PenukroBoe n3nmyuenue. MeraranakTuka

60

HepemeHHLIe HpO6J’I€MH ACTPOHOMHHU

61

KontposnbHas pabora «1eMEeHThl aCTPOHOMUHU U aCTPOPHUIUKI»

62

O6oOmaromuit  ypok. Pomp ¢u3uku u  acTpoHOMHH B
SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COIUAIBHOM M JTUYECKOI
cdepax AesITeNbHOCTH YelIOBEKa

63

O6oOmatomuii ypok. Pomp u Mecto (U3WKM W acTpOHOMHUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o6maromuit ypok. Pons ¢gusnueckoil Teopun B GopMHUPOBAHUN
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MHUpa
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Ob6o6maromuii ypok. Mecto ¢uznueckoir KapTUHBI MUpa B 00IEM
65 psly COBPEMEHHBIX €CTECTBEHHO-HAay4yHbIX IpeAcTaBIeHMd o 1
pupoie
66 PesepBHblil ypok. MaruutHoe nose. D1eKTpOMarHuTHas HHAYKIIHS 1
67 PesepBHbiii  ypok. Omnrtuka. OCHOBBI CHELHUAIBHOM TEOpPUHU 1
OTHOCHUTEJIBHOCTH
63 Pesepubiii ypok. KBanToBas ¢u3uka. DIeMEHTbl aCTPOHOMHH H 1
acTpou3uKu
 OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 | 7
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