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I[HosicHUuTeIbHAA 3aNIUCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHs HA YPOBHE CPETHETO 001Iero oopa3oBanus pa3padoTana
HAa OCHOBE TOJOKEHUI u TpeOoBaHMIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeIbHOMN
nporpammsl, npeacraieHHbX B PI'OC COO, a takxke ¢ yuérom QenepanbHOil paboueil mporpaMmbl
BOCIUTAHMSI M KOHLEINIWU MpenofaBaHus ydeOHoro mnpeamera «®Pusnkay B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommnux OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (U3MKe HampaBlieHO Ha (HOpPMHpPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTuHbI Mupa ooyvaromuxcs 10—11 knaccos npu o0yueHnn ux pusnke Ha 6a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO nonaxona. Ilporpamma no ¢usuke coorBerctByer Tpebopanusim PI'OC
COO k maHupyeMbIM JTHYHOCTHBIM, IPEAMETHBIM U METANPEIMETHBIM pPe3yJibTaTaM 00y4eHUsI, a TAKKe
YUUTBHIBAET HEOOXOJUMOCTh pealli3allid MEXKIPEIMETHBIX CBA3eH (M3MKHU C €CTECTBEHHO-HAYyYHBIMU
y4eOHBIMH MIpeIMEeTaMu. B Hell onpenensioTcss OCHOBHBIE 1IeNTU U3y4YeHUs1 (PU3UKU Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHus, IUIAHUPYEMbIE pe3yJabTaThl OCBOEHUS Kypca (HU3UKHU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IUIAHUpPYEMBIE pPEe3yJIbTaThl OCBOCHHs Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

[IpeIMETHBIE PE3YJIBTAThI 10 rojiaM 00yUEHUs;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

Odu3uka Kak Hayka o HauOollee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYNAs B KayecTBE y4eOHOTrO
IpeIMeTa B ILIKOJE, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00 OKpYXKaloleM MHpE.
[xonpHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUINIl /Il €CTeCTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB M SIBJICHUH, H3y4aeMbIX XUMHUEH,
ouonorueit, ¢uznyeckoil reorpacdueir u actpoHomuen. lMcmonb3oBaHMe M AaKTUBHOE NPUMEHEHUE
(Gu3NyecKux 3HAHUI OIpeneseT XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
9HEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYyYEHHS HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBAMHU
u npyrux. U3ydenune U3k BHOCUT OCHOBHOM BKJI1a/l B (pOPMUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydamomuxcs, B (OpMUpOBaHHE YMEHUI MPUMEHATh HAy4YHBIH METOJ IO3HAHWS MpHU
BBITIOJTHEHUHN UMH YYEOHBIX HCCIIEI0BaHUN.

B ocHOBY Kypca Gpu3uKu 17151 ypOBHS CpeiHero o01ero o0pa3oBaHus NOJI0XKEH ps UJiei, KoTopble
MO>KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEW Kypc SBISETCS JOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuasl U3 BCEX pa3lenoB (PM3HKH, BKIIOYAET KaK BONPOCHl KIACCHYECKOM, TaK H
COBPEMEHHO! (PU3UKH.

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

Hoes cymanumapuzayuu. EE peanuzanus mnpennojaraeT HCHIOIb30BaHUE T'yMaHUTAapPHOTO
noTeHnuana Gu3n4eckor HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (U3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonou uanpasnennocmu. Kypc (u3uku mpennonaraerT 3HaKOMCTBO C IIUPOKHUM
KPYrOM TEXHUYECKHMX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcs HOCPEICTBOM BBEICHUS 3JIEMEHTOB CO/IEPIKAHUSL, TOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTUH, a
Takxe 00CyKIeHUS MPOOIEM pallMOHAILHOTO MPUPOAOIIOIB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIeMEHTaMH Kypca (PM3UKH Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (GopMUpPOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOEHUsl (PU3MUECKON TeopHH,
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poiu pyHIaMEHTAIBHBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O IIPUPO/IE, IPAHHUIIAX
MIPUMEHUMOCTH TEOPUIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CuCTeMHO-eSITETbHOCTHBIN MOIX0A B Kypce (M3MKH peanu3yeTcs Mpexae BCero 3a CuéT
OpraHu3aliy SKCIePUMEHTAIBHOM J1eaTenbHOCTH oO0yyatonuxcs. s 6a30Boro ypoBHs Kypca GU3HKU
— 9TO HCHOJB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KoTopble B Iporpamme 1o (pusuke o0beIUMHEHBI B OOIMIMHA CIUCOK YUEHUYECKHX MPAKTHUECKUX
pabot. Brigenenue B yka3aHHOM MEpEYHE JIAOOPATOPHBIX PadOT, MPOBOJMMBIX JJIs1 KOHTPOJISL M OLIEHKH,
OCYILIECTBIISICTCS Y4aCTHUKaMH 00pa30BaTeNIbHOTO MpoIlecca UCXO0I U3 0COOCHHOCTEH MIIaHUPOBAHMUS
U ocHamieHus: kabuHera Qusuku. [Ipu 3TOM oOecrieunuBaeTcs OBIAJCHUE OOYYAIOIMMHCS YMEHHUSIMU
MIPOBOANTH KOCBEHHBIE U3MEPEHUS, UCCIICOBAHNS 3aBUCUMOCTEH (PU3NYECKUX BEIIMYUH U MTOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME ynensieTcsl pelIeHHI0 pacu€THBIX M KayeCTBEHHbIX 3anad. [Ipu stom s
pacu€THBIX 3aJa4 MPHOPUTETOM SBISIOTCS 3aJadyd C SBHO 3aJaHHON (DM3MYECKOH MOJENbIO,
MO3BOJISIIOIINE TPUMEHSITh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3zelnioB. [ KaueCTBEHHBIX 33124 MPUOPUTETOM SIBIISIFOTCS 3aTaHUS
Ha OOBSICHEHHE MPOTEKaHUs (PU3UUECKUX SBICHUI U MPOLIECCOB B OKPYXKAIOIIEH KHU3HU, TpEOyIoLre
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MarepHanbHO-TEXHHYECKOMY O0OECIeueHUI0
yaeOHOro mporecca 0a30BbIi YPOBEHb Kypca (U3HKH HAa YPOBHE CpEAHEro o0Imero oOpa3oBaHUs
JOJKEH M3y4aThCsl B YCJIOBUSAX MPEIMETHOro kabuHeTa (DU3MKU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHEeTa IPeMETOB €CTECTBEHHO-HAYYHOTO KA. B xabuneTe pU3uKu JODKHO OBITH HEOOXO0IUMOE
nabopatopHoe 00OpyIOBaHUE MAJIsS BHIIOJHEHHUS yKa3aHHBIX B MporpaMMe Mo (U3MKe YUEHHUECKUX
MIPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pYI0BaHUE.

JlemoHcTpannoHHoe 00opyaoBaHue GOpMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM MUHUMAIIBHON
JOCTaTOYHOCTH M OOECIIeYMBAET MOCTAHOBKY MEPEYHCICHHBIX B MpOrpamMMme Mo (HU3UKEe KIFOUYEBBIX
JEMOHCTpalMi JUIsl MCCIENOBaHMA M3y4aeMbIX SBJICHMM UM MPOIECCOB, SMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 00OpyIdOBaHUE Il YYEHHYECKHUX MPAKTUYECKUX padoT GopmupyeTcs B BHIE
TEMATHYECKHX KOMILJIEKTOB M 00ECIEUNBAETCA B PACUYETe OJHOTO KOMIUIEKTA Ha JBYX OOYYarOLIHXCS.
TemaTnueckue KOMIUIEKThI Ja00paTOPHOTO 000PYAOBAHMS JOIKHBI OBITH TOCTPOEHBI HA KOMIJIEKCHOM
WCTIOJIH30BAaHUH 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 (opMHUpOBaHME MHTEpeca M CTPEMIICHUs O0yJaroluxcs K HAyYHOMY M3YyUEHHIO MPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEICTABICHHMA O HAy4yHOM MeETOJe TIO3HaHUS W  (OPMHUpPOBAHHE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHS Kak pe3ylbTaTa H3Y4YE€HUS OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMUpOBaHME YMEHHUH OOBSACHATH SIBJICHUS C MCIIONB30BaHMEM (PU3MUYECKUX 3HAHUU WU
HAYyYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHHE MPEICTABICHUNA O POJM (PH3UKH JUIS Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JloCTHXKEHHE ATHUX 1ieiel o0ecreurBaeTcsl pelieHneM CIeIyIoIuX 3aau B MPOLecce N3yUYeHUs
Kypca (U3UKU Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus:
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e npuoOpeTeHue CUCTEMBI 3HaHUH 00 00INX (PU3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHUKY, MOJEKYJSPHYIO (U3HKY, DJIEKTPOJMHAMHUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI ACTPOPUUKH;

e (opmupoBaHUE yMEHUU MPUMEHSITh TEOPETHUECKHUE 3HAHMS Al 00bACHEHUs (PU3MUecKux
SIBJIGHUW B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

® OCBOCHHME CIOCOOOB pEIIEHUS PA3IMUYHBIX 3a/a4 C SBHO 33aJaHHON (H3MUYECKOW MOJIEINbIO,
3ajad, MOJAPa3yMEBAIOIIMX CaMOCTOATENbHOE CO3/1aHue (PU3MYECKON MOJAEIH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

e TOHMMaHWE (UINYECKUX OCHOB M NPUHIUIIOB JEHCTBUA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENLY;

® OBJAJICHUE METOJaMU CAMOCTOSATEIbHOTO IUIAHUPOBAHMSI U TMPOBEAEHUS (PU3MUECKHUX
9KCIIEPUMEHTOB, aHajh3a U HMHTepIpeTanud HHPOpMAIUH, OMPEENICHUs JT0CTOBEPHOCTU
[IOJIyYEHHOT'O pe3yJbTara;

® CO3JaHHe YCIOBHHM [UIS pPAa3BUTHS YMEHHH MPOEKTHO-HCCIEAOBATEIbCKOM, TBOPUYECKOU
JeSITEIbHOCTH.

Ha u3yuenne ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus OTBOIUTCS

136 gacoB: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJEINi0).

[Ipemiaraemerii B mporpamme 1o (U3MKE IMEepedeHb JaOOpaTOPHBIX M MPAKTHYECKHX pPadoT

SBIIIETCS PEKOMEHIOBAaHHBIM, YYUTEIb JIeJIaeT BbIOOpP MpoBeeHus 1a00paTOpHBIX paboT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIINXCA.
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Conepxanue 00yyeHust

10 kaacc
Pa3)1e.11 1 (I)nsmca N METOAbI Hay‘lHOFO IMO3HAHUNA
®uszuka — Hayka o mpupojae. Hayunbie meToawpl MO3HaHUA OKpykaromiero wmwupa. Poiib

IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue pu3nueckux sBiieHUH U nporeccoB. Hayunble runore3bl. @U3NYecKue 3aKOHbI
1 Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NISCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Poaw 1 mecTo pusuku B GopMHUpOBaHUM COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUUECKON
JeITeIbHOCTH JIIOAEH.

Jlemoncmpayuu
AmnanoroBelie 1 U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMXKeHus. Cucrema OTCUéra.
Tpaexropus.

[lepememienue, cKopocTh (CpedHsisi CKOPOCTb, MTIHOBEHHash CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOUKH, X MTPOCKIIMU HA OCH CUCTEMBI KOOpaAuHAT. CI0KeHHEe IEPEMEIICHHUI U CIT0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHUE. ['paduku 3aBHCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTePUaIbHON TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBukeHue. [[BukeHne MaTepUaIbHOM TOUKH 110 OKPYKHOCTHU C TIOCTOSIHHOM I10
MOJYJI0 CKOPOCTBbIO. YTJOBasi CKOpPOCTh, JIMHEWHas ckopocTh. llepmox u wactora oOpalieHws.
[lenTpocTpeMUTEIBHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: CIHIAOMETp, IBH)KEHUE CHAPAJIOB,
LIETHBIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIECHNUS MTHOBEHHON CKOPOCTH.

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

N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJKOCTH.

N3ydenue nBuxkeHus Teia, OPOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuamun otHocurensHOCTH ['anmunes. Ilepseiii 3akoH HberoroHa. MHepuuaibHbIE CHCTEMBI
OoTCY€Ta.

Macca tena. Cuna. IIpuruun cynepnosunuu cuil. Bropoiil 3akoH HeroToHa u1s1 MarepualibHON

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

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

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

TexHuueckue ycTpoiicTBA M IMPAKTHYECKOE IMPUMEHEHHE: MOAIIMIIHUKY, JBUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBust paBHOBecHs: TBEPAOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOZHUKAIOIIKUX B MPYXUHE U PE3MHOBOM 00paslie,
OT uX JehopMaIuy.

UccnenoBanue ycnoBuii paBHOBECHs TBEPJOrO TeJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnyneec maTtepuanbHONW TOYKM (Tena), CUCTEMbl MaTepuaibHBIX TOYeK. VIMOynbC CHUIBI U
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUS UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepraabHOi Touku. TeopeMa 00 N3MEHEHUN KHHETHUYECKON YHEPTHH.

[TorennmanpHas sHeprus. lloTeHiumanbHas SHEPrus ynpyro AeGOpMHUPOBAHHOW MPYKUHBL.
[ToTennmanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomol

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXAaHWUYECKOW YHEPTHU Tejla Ha TPUMEPE
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipaasi puznka 1 TepMOIUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu
OCHOBHBIE TOJIOXKEHHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUHM M MX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBwkenue. Juddys3usa. Xapaktep ABHKEHUS M B3aMMOJCHUCTBHS YacTHI[ BEIIECTBA.
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Mopnenu cTpoeHuUs ra30B, )KUJKOCTEH U TBEPABIX TET U 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojenel. Macca u pazmepbl Mosiekys. KonnuectBo BenectBa. [loctosiHaas ABoraapo.

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

Mopenp wupeanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKOW TEOpUHU
UJeabHOTO raza. AOCONIOTHAsI TeMIleparypa Kak Mepa CpeIHEed KMHETUYECKOW DHEPTHH TEIIOBOTO
nBrkeHns vactull rasza. lllkana temnepatyp KeneBuna. 1'a30Bble 3akoHBI. YpaBHeHHEe MeHpeneeBa—
Kunaneiipona. 3akon J[lampToHa. M3omporecchl B HACATIBHOM Ta3e € IMOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHue U3OMPOILIECCOB: U30TEpMa, U30X0pa, H300apa.

TexHu4yeckue yCTpOHCTBA U MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OmnbiTel 0 U y3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOIAs IPUPOTY IaBJICHUS Ta3a HA CTEHKHU COCy/a.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UIC€ATIbHOT0 I'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre mMacchl BO3[yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEKy TapaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonunaMuyeckasi cuctema. BHyTpeHHSIs1 SHEprus TePMOJIUHAMUYECKONW CUCTEMBI i CIIOCOOBI
e€ n3ameHeHus. KonumaecTBo TeraoTsl U padbota. BHyTpeHHSs1 SHEpTHsl 0JJTHOATOMHOTO MJI€aJbHOTO Trasa.
Buasl Tennonepenauu: TEMIONPOBOAHOCTb, KOHBEKLHUS, HW3Iy4eHUE. YJelbHasi TEIJI0EMKOCTh
BemecTBa. KomnyecTBO TEMIIOTHI MpH TEILIONEepeaye.

[Tonstne 06 ammabatHOM mporecce. [lepBblii 3akoH TepMoanHaMUKH. lIpuMeHeHue MmepBOro
3aKOHA TEPMOJUHAMUKH K u3orporeccam. ['padudeckas unteprperaius paboThI rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIIecCOB B IPUPOJIE.

TennoBele mamuHbl. [lpuHnunel aeicTBust TemioBeIX MamuH. IIpeoOpazoBanusi sHepruu B
TerIoBbIX MamuHax. Koaddumment noneznoro aeiictBusi TeruioBoil mamuubl. [{ukn KapHo u ero
KO3 (HULIUEHT MOJIE3HOro AEHCTBHS. DKOJIOTHYECKUE TPOOIEMBI TEIIIOIHEPTETHKU.

TexHu4eckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUITFHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenre BHYTpEHHEH YHEPTUH Tea ITPU COBEPIIICHUN padOTHI: BEUIET TPOOKH M3 OYTHUIKH MO/
JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOkKe MMYyTEM TpEeHHS
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH dHepTruu (TemrepaTypsl) Tella Ipu Teruionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusa eeujecmea. Pazosvie nepexool
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[MapoobpazoBanue u kouaeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAS W OTHOCHTEIbHAs
BJIQKHOCTh BO31yxa. HacblmeHHblii mnap. YienbHas Teriora mnapooOpa3oBaHHs. 3aBUCHMOCTD
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe Tteno. Kpucramnuueckue u amopdHble Tesna. AHU30TPONHUS CBOICTB KPHCTAJUIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuansl. [naBnenue n kpucrammszauus. Y aeiabHas TEoTa
riasnenus. Cyomumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTporcTBa U IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATOPUMETP,
TEXHOJIOTUH [T0JIyYE€HUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM UHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu NoHWKEHHOM JaBJICHUU.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inekmpocmamuka

Dnektpu3zanus Ted. JJeKTpudecKuid 3apsia. [[Ba Buaa snekTpuueckux 3apsaoB. [IpoBoaHMKH,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsija.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. ToueuHsblil 35eKTpUyYecKHil 3aps. DJIEKTPUUYECKOE
nosie. Hanpsk€HHOCTE 2neKTpudeckoro nouist. [IpuHnunm cynepno3unuu aeKTpUdecKux nojei. JInaum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro noss. [Torenuunan. PasHocts nmorennuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM MOJI€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnexktpoémkocTh. KoHmeHcaTtop. DNEKTpOEMKOCTh IUIOCKOTO — KOHAEHcCATopa. JHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHnueckue ycTpoWcTBa M HPAKTHUECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIMTA, 3a3eMIIEHUE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUIT ACUCTBUSA YIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTPUUYECKOE TI0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIONIa[W IUIACTHH, PACCTOSHUS
MEXy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPaA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuiia
ToKa. IlocTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.
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DNEeKTpUUECKOE CONMPOTHUBIIEHUE. YIEIbHOE CONpPOTHBIEHUE BemecTBa. IlocimenoBarenbHoe,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE TPOBOIHHUKOB.

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

DREeKTPOABUKYIIAsl CUJIa M BHYTPEHHEE COMPOTUBIICHNE HCTOYHHKA TOKa. 3akoH OMa /115 TOTHON
(3aMKHYTOM) 351eKTpuueckoii enu. Koporkoe 3aMbikanue.

DneKTpoHHAasi MPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTb CONMPOTHUBJICHHS METAJUIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAs: U NPUMECHAs IPOBOJAUMOCTD MOJIYIIPOBOAHUKOB. CBOMCTBa P—
n-nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUH TOK B PACTBOPAX U PACILIaBaX AIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLIUALIM.
DIIEKTPOJIN3.

OnexTpuueckuid TOK B razax. CamMOCTOSITENbHBI KW HECaMOCTOSITENbHBIM paspsan. MoiHus.
[Tma3ma.

TexHnueckue yCTpoIiCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIEpPMETP, BOJIBTMETP, PEOCTarT,
HUCTOYHUKU TOKA, DJIEKTPOHArpEeBATEIbHbIC MPUOOPHI, AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAaKyyMHBIH [MOJA, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA THO,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKSHHUS.

3aBUCUMOCTb COIIPOTUBJIECHUSI MIMHIPUUECKUX IPOBOAHUKOB OT JJTMHBI, IO IIOTIEPEUHOTO
CEUeHUs U MaTepuana.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe n3MepeHue eKTPOABIIKYILEH cuiibl. KOpoTkoe 3aMbIkaHKe ralbBAHUYECKOTO SJIEMEHTa
1 OLIEHKa BHYTPEHHET'0 CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeIaHHOro COeIMHEHMS pE3UCTOPOB.

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

Hab6mronenue anexrpoinusa.

MexnpeamerHblie CBA3U

W3yuyenne kypca ¢usuku OazoBoro ypoBHsS B 10 Kkjacce ocCymIecTBIsSE€TCS € Y4ETOM
COZIep KaTENbHBIX MEXIIPEIMETHBIX CBSI3el C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Mescnpeomemuvie noHamus, CBSI3aHHBIE C U3YYEHHEM METO/I0B HAyYHOTO TO3HAHUS: SBJICHUE,
HaydHbId (akT, THMoTe3a, (¢ulMUeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOICHHE, JKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, JUHeWHas ¢GyHKIus, napadoina, runepoosna, ux
rpaduKu ¥ CBOICTBA, TPUTOHOMETPHUYECKUE (PYHKIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJUHAT, CII0XKEHHE BEKTOPOB.

Buonoeusn: mexannueckoe IBMKEHUE B KHUBOU Mpupoje, 1updys3us, 0cCMOC, TEIII000MEH KHUBBIX
OpraHu3MOB (BH/IbI TEILUIONEPEauu, TEIIOBOE PABHOBECHE), DIEKTPUUECKHE SIBJICHUSI B )KUBOU pUpO/IE.
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Xumus: JAUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, KUIAKOCTEH W Tra3oB, HIEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS AUCCOLMALINS, FaJIbBaHUKA.

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

Texnonocus: npeoOpa3oBaHUE JBMKEHUH C HCIOJIb30BAHUEM MEXAHU3MOB, Y4YET TpPEHUS B
TEeXHHUKE, TOIUIUITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE (paKeTa, BOJIOMET U
ApyTHUe), ABUraTelb BHYTPEHHETO CrOpaHus, TapoBas TypOuHa, ObITOBON XOJIOAUIBHUK, KOHAUIIMOHED,
TEXHOJIOTHH MOTYYEHUsI COBPEMEHHBIX MAaTEPUATIOB, B TOM UHCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOpPOB, KCEPOKC, CTPYHHBIM NpHUHTED,
ANIEKTpOHArpeBaTesibHbIe MIPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHUKA.

11 kaacc
Pa3znen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuTHl. B3aumojelcTBHE MOCTOSHHBIX MarHuTOB. MarHutHoe mnoiie. Bekrtop
MarHuTHOM MHAYKUMH. [IprHIMN cynepno3uuuy MarHUTHBIX IOJIeW. JIMHUM MarHUTHOW HMHIYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISL TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe noJje IpoBoJHKKa ¢ TOKOM. KapTuHa TUHUI MHAYKIMU MAarHUTHOTO NOJISL JUIMHHOTO
IPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBIEBOTO MPOBOJHHUKA, KaTyIIKU ¢ TOKoM. OmbIT Dpcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOAyJib U HalpaBieHue. J[BH>KeHHE 3apsKEHHOM 4YacTULbI B OJHOPOJHOM
MarHuTHOM noJie. Pabota cumsl Jlopeniia.

SBneHue  SIEKTPOMAarHUTHOM  MHAYKUMHU. [IOTOK  BEKkTOpa  MarHUTHOM  MHIYKLHH.
DNeKTPOABMKYIIAs CUjla MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe »snexTpuueckoe 1mosie. DIEKTPOABUXKYINAS CHJIA MHAYKIMM B TMPOBOJAHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOAHOM MarHUTHOM ITOJIE.

IIpasuio JleHua.

NHaykTUBHOCTE. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoWcTBa W MPAKTUYECKOE  IMPUMEHEHHE: IOCTOSIHHbIE  MarHWThl,
AJIEKTPOMArHUThI, AJIEKTPOJIBUraTelb, YCKOPUTEIN 3JIEMEHTAPHBIX YacTULl, HHAYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHna.

3aBUCUMOCTD AJIEKTPOJIBUKYILEH CHIIbI MHIYKIIMK OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O NTOTOKA.

SIBneHne caMOMHAYKIIUY.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomol

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
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Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

Konebarenbnas cucrema. CBoOOnHBIE MeXaHUYECKHE KoiebaHus. ['apMoHMUecKue KoieOaHus.
[Tepuon, yacrora, ammmutyna u (aza konedbanuii. [IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUil MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanwuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KOJIEOAHUS B  HICAIBHOM
KoJe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYCCKUMHU H IJICKTPOMATHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJICATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaloUMX KoyeOaHUsAX. BBIHYXIEHHbIE MEXaHMYECKHe KOoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHYycCOMAANbHBIM IEpEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOrO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTtBo, mnepenadya U TOTPEOSICHHE OSIEKTPUYECKOW HHEPTUH.
DKOJIOTMYECKUE PUCKU IPU IPOU3BOJICTBE IEKTPOIHEpTrun. KylbTypa ucnosnb30BaHus 3JIEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuueckue ycTpocTBa M NMPAKTHYECKOE MPUMEHEHHE: 3JIEKTPUUYECKUM 3BOHOK, I€HEpaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KojaeOaTelbHOW CHCTEMBbl (NPYKUHHBIA WA MaTeMaTHYECKUU
MasITHHK).

HaGmrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.

OcuumiorpamMmsl (3aBUCMMOCTH CUJIBI TOKA U HATIPSDKEHUS OT BPEMEHH) JJIS DJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mnpu mocienoBaTeNIbHOM COEAMHEHWH PE3UCTOpa, KATYHIKW WHIYKTHUBHOCTH U
KOHJIEHCATOopA.

Monenb TUHUY 3JEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEpHO/Ia MaJIbIX KOJieOaHU rpy3a Ha HUTHU OT JIJIMHBI HUTH U MacChbl
rpys3a.

HccnenoBanne nepeMeHHOro TOKa B LIEMM M3 TOCJIEI0BAaTEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTYLIKHA U Pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60 IHbL

MexaHnuueckue BOJIHBI, yciaoBusi pacnpoctpaHeHus. Ilepuon. CKopocTh pacnpoOCTpaHEHUs U
JutrHa BOJTHBL [lonepednsie v mpo1oibHBIE BOJIHBL. HTEepdepentius u qudpakins MeXaHUIeCKUX BOJTH.

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

DONeKTPOMarHUTHBIE BOJHBL. YCIIOBUS HW3JIYYCHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3aummHas
opueHTanus BekTopoB E, B, V B snexrpomarnuTHOi BonHe. CBOICTBa 3MEKTPOMArHUTHBIX BOJIH:
OTpa)keHue, IpeoMIIeHue, nojspusanus, tudpakuus, uarepdeperus. CKOpocTb eKTPOMAarHUTHBIX
BOJIH.

[lIxana snekTpoMarHuTHEIX BOJTH. [I[puMeHEeHHE 2TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuOCBS3U U TeNeBUACHUS. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
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TexHuyeckue ycTpoWcTBa M TMPAKTUYECKOE TPUMEHEHHUE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUArHOCTHKA B TEXHHKE M MEIULMHE, pajap, paJluonpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpoOCTPaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus U MpeoMICHUS MEXaHUUECKUX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

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

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIIEHHE, IOJISIpU3ALUs,
mudpaknus, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpexe. JIyd
cBera. TOUeUHbIN NCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHui B IIIOCKOM 3epKalle.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOJIOTHBIM IMOKa3aTellb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroi moaHOro BHYTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBaronye JMH3bL. ToHKas JuH3a. DOKYCHOE paCCTOSIHUE U ONTHYECKas CUIIa
TOHKOH JTHH3BL. [locTpoeHne n300pakeHnii B COOMPAIOIINX U PACCEUBAIONINX JTMH3aX. PopMyta TOHKOI
JTUH3bI. YBeJIMYEHUE, 1aBaeMoe JTUH30i1.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHbIE MCTOYHUKU. YCIOBHSI HAOIIOICHUS
MakCHMyMOB W MHHHMYMOB B HHTEPQEPCHIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceera. JudpakunonHas pemérka. Y cioBrue HaOM0EHHUS II1aBHBIX MAKCUMYMOB NpU
Na/IEeHU MOHOXPOMAaTHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWCTBa U MpaKTUUYECKOe MPUMEHEHHE: O4YKH, Jiyma, Qoroammapar,
MIPOEKIIMOHHBIA amnmapaT, MHUKPOCKOI, TEJECKOIl, BOJOKOHHAs ONTHKa, AU(PPAKIHOHHAS pemérka,
HOJIIPOU .

Jlemoncmpayuu

[IpsimosinHeitHOE pacnpocTpaHeHHe, OTpaKEHHUE U MpestoMiieHne cBeTa. OnTuyeckre npuOopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Habmonenue untepdepeHIm cera.

Ha6mronenue qudpakiumum cBera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue crniekTpa ¢ HOMOIIBIO AU(PPAKIITOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

HaGmronenue qucnepcuu cBerta.
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Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl TPUMEHUMOCTH KJaccH4YecKodM MexaHukd. [locTynmaTel crnenuanbHOM —Teopuu
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTb MOJYJII CKOPOCTU CBETA B BAKyyMe€, IIPUHLUI OTHOCUTEJIBHOCTH
OWHIITENWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/UIEHNE BPEMEHU U COKPAILIEHUE JITUHBI.
DOHeprust U UMILYJIbC PEISITUBUCTCKOW YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEl U UMITYJICOM PEISTUBUCTCKOM YaCTHULIbl. DHEPTUS TIOKOS.
Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmeol kearnmoegoii OnMuKu

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

OtkpeiTue u uccnenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexra.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceera. Onwitsl [1. H. JleGenena.

XHUMUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

CBeTOoauOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pe3epdopna nmo paccessuuto o -yactuil. [lnanerapuas mMojaens
aroma. Iloctynarel bopa. W3nyyenue u nornonieHre GOTOHOB MPH IEpeXo/ie aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BonnoBesle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOU Tyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYEHHE.

TexHnyeckue ycTpolcTBa M MPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIA 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 onpeseneHuio coctaBa paAMoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-,
ramMMma-u3ilydeHus. BivsHue paaiMoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpsiTHE IPOTOHA U HeiliTpoHa. HykinonHas monens siapa I'eiizen6epra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oerta-pacnaa. [‘amma-uznydenue. 3akoH
paZAMoaKTUBHOIO pacrnaja.

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

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHnueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa Bunbcona, siepHblil
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Oransl pa3BUTUs acTpoHOoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIMMOE ABH)KCHHUE.

ConneyHas cucrema.

Connue. ConmHeyHasi akTUBHOCTb. McTtounuk sHeprun ConHua v 3BE31. 3BE3/blI, UX OCHOBHbIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTpambHBIA  KIAcC — CBETUMOCTH». 3BE3IBI  TJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIA 3BE3]1 TJIABHOW IOCIIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE NPEACTABICHUS O IPOUCXO0XKAECHUHU U 3Boou ColHLa U
3BE31. DTambl )KU3HU 3BE3]I.

Mneunsiii [lyts — Hama [amaktuka. Ilonoxkenue u asuwxenue Connma B [Namaktuke. Tumb
rajiakTuk. PajuoranakTuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopus boxbmroro
B3pbIBa. PeIMKTOBOE M3IIydueHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpe/ieNICHUs MOJIOKEHNSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE co3Be3a1si CeBEepHOro
MIOJIyILIApHS U IPKHE 3BE3MBI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maromniee noBTOpeHUE

Ponbs ¢usuku m acTpoHOMHHM B SKOHOMUYECKOW, TEXHOJOTHYECKOH, COIMATBLHON M ATUYECKOU
cepax AEATENbHOCTH YEJIOBEKa, POJb U MECTO (U3MKUM M aCTPOHOMHMU B COBPEMEHHON HayuyHOU
KapTUHE MUPA, poiib (pu3nveckoil Teopur B (OPMUPOBAHUU NPEACTABICHUN O (PU3MUECKON KapTHHE
MHUpa, MeCTO (HU3NYECKOH KapTUHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUN O TPUPO/IE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € y4€TOM
COZIep KaTENIbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

Mescnpeomemuvie noHamus, CBsI3aHHbIE C U3yYEeHHEM METOJO0B HAyYHOTO MO3HAHUS: SIBJICHHUE,
HaydHbId (akT, THMore3a, ¢ulMUeckas BETWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPHUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbI YPaBHEHH, TPUTOHOMETpUYeCcKre (PYHKINUN: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX IMPOEKIHMH HA OCH
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KOOp/IMHAT, CIJIO)KEHHE BEKTOPOB, NPOHM3BOJIHBIC 3JEMEHTApHBIX (DYHKIMH, NpU3HAKK 10A00Us
TPEYToJIbHUKOB, ONpeEICHNE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snextpuyeckue SBICHUS B KUBOW NPHUPOJE, KoieOaTeIbHBIC IBMKEHUS B JKUBOM
IPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW IPUPOJIE, AEUCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

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

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

Texnonozus: JMHUAW BJIEKTpoONEpenayd, I€HEepaTop IEPEMEHHOr0 TOKa, 3JIEKTPOABUIATENb,
UMHAYKIMOHHAs IeYb, pajap, paJuONpUEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHasi OaTapes.
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Ilnannpyembie pe3yJbTaThbl 0OCBOEHHS NMPOTrPaMMbl 1o Gu3MKe HA

YPOBHE CpeiHero ooumero oopasoBaHus
OcBoenue yueOHOTrO mpenmera «Du3nka» Ha ypoBHE cpeHero obiiero oopasoBanus (6a30BbIi
YPOBEHB) [OJDKHO OOECIICYHTh JIOCTHIKCHHE CJCIYIOIUX JINYHOCTHBIX, METANpPEIMETHBIX |
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJabTAThI

JIndHOCTHBIE pE3yJabTaThl OCBOCHUA YyueOHOro mpeamera «®Pu3nka» OIKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHON BHYTpEHHEU
MO3UIUEN JTMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OPHEHTAlWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OIbITA U OMbITa JEATEIILHOCTH B MPOLECCE peali3allid OCHOBHBIX HANpaBiICHHN BOCHUTATENHHOM
JESTEILHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKONW TO3UIMH OOYYAIOMIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO 00IECTBa;

MPUHATHE TPAJWIIMOHHBIX  OOIIEYETIOBCUSCKUX T'yMaHUCTUYECKHMX H  JEMOKPATHYCCKHX
LICHHOCTE;

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

YMEHHE B3aMMOJICHCTBOBATH C COIMAILHBIMA WHCTUTYTAMH B COOTBETCTBUH C MX (PYHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JEATCILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

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

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapPCTBEHHBIM CHMBOJIAM, JTOCTH)KEHUSM POCCUUCKHUX yUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCThH OIIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIICHHWE K MHpY, BKJIIOYas AICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS

WHTEpEC K pas3udHbIM chepam NpodheCCHOHATBLHOMW JeITeILHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bU3HMKON U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuu 1 pealn30BbIBaTh
COOCTBEHHBIC KMU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO W camMooOpazoBaHWI0 B oOnacTu (PU3MKUA Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJIbTYphl, OCO3HAaHHE TJI00AJBHOTO  XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJTAHUPOBAHUE M OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHUS LN
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;
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pacIIMpeHue OIbiTa JCATEILHOCTH KOJOTUYECKON HAIpaBICHHOCTH HAa OCHOBE HMMEIOIINXCS
3HaHW# no usuke;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS
¢bu3nveckoil HayKw;

OCO3HAHHME IIEHHOCTH HAyYHOW JESITEeIHHOCTH, TOTOBHOCTh B TpOIECCe HU3yUCHHs (PU3UKU
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO eI TEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl
Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh W aKTyallM3MpOBaTh MpoOJieMy, paccMaTpuBarh e&
BCECTOPOHHE;

OTIPECIIATH SN JACATSILHOCTH, 33]aBaTh MapaMETPhl K KPUTESPUH UX TOCTHXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

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

BHOCHUTH KOPPEKTHUBHI B ICATEIIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSILHOCTH,

KOOPJIUHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBHUSIX pEAITbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKON HAYKH;

BIIQJICTh HaBBIKAMU YY€OHO-HCCIICIOBATEILCKON U MPOCKTHON JIEATEIIEHOCTH B 001acT (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TMOUCKY METOJIOB PELIeHUs 3a/1a4 (pU3NIECKOTO
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMS;

BIIQJIETh BUJAMHU JIEATEIHHOCTH TIO TIOJYUYEHHUIO HOBOTO 3HAHHS, €ro WHTEpPIPETAINH,
peoOpa3OBaHUI0 M MPUMEHEHUIO B PA3MYHBIX YYCOHBIX CHUTYAlHsSX, B TOM YHCJIC TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISTH MPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh 33/1ady, BBIIBUTATh TUIIOTE3Y €&
pellieHrs, HaXOIuTh apTyMEHTHI JJIsl JOKa3aTelbCTBA CBOMX YTBEPXKIACHHM, 3a/aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJMyUYEHHBIE B XOJ€ PELICHUS 3aJlayd pe3yibTaThl, KpUTHUYECKH OLIEHWBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON IEATEIBHOCTH, B TOM YHCIIE
IpU U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MePEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIA/IETh HABBIKAMHU MOJTY4YeHHsI HHPOpMAIUHU (PU3UMUECKOTO COMIEPIKAHUs U3 UCTOUYHMUKOB Pa3HBIX
THTIOB, CAMOCTOSATEIHHO OCYIICCTBIATH IIOWCK, aHaJIN3, CHCTEMATHU3alUI0 W WHTEPIPETAIHIO
nH(OpMAaIIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;
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UCIOJb30BATh CPEACTBa HMH(GOPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B PELICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpraHHU3allMOHHBIX 3a7ad C coOnrofeHueM TpeOoBaHUil
SPrOHOMHUKH, TEXHUKU OE301aCHOCTH, TUTHEHBI, PecypcocOepekeHus, IPaBOBBIX M 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJEPXKAHHs B PA3IMUYHBIX (opmarax ¢ yu€TOM Ha3zHAUYCHUS
nH(pOpMaLIUY U 1IeNIeBOI ayAUTOpUH, BEIOUpas ONTUMANIBbHYIO ()OpPMY MPEACTABICHUS U BU3YyATH3AIIH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILIECTBIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU IS TEIBHOCTH;

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

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHIyaIbHON paboThI;

BBIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX JIEHCTBUH C y4€TOM OOIIMX HUHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 YICHA KOJUIEKTUBA;

MIPUHUMATh €M COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA 110
€€ IOCTM)KEHMIO: COCTABJIATH ILIAH JIEWCTBUM, PACIPENENATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB,
00CYyXKIaTh pe3ylbTaThl COBMECTHOW pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOT0 yYaCTHUKA KOMaHIBI B OOLIMI pe3ysibTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IIPOCKThI, OLICHUBAaTh HJEHU C TO3ULUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B PA3JIMYHBIX CUTYalMSX, IPOSBILITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHble ieiicTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO ~OCYILECTBISATh IO3HABATEJIbHYIO JESATEIIBHOCTh B 00JaCTH (QU3UKH U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTAaBISATh IUIAH PEIICHUs pacyETHBIX M KAadeCTBEHHBIX 3a4ad, IUIaH
BBINOJIHEHUS IPAKTUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MPEIIOYTEHHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUH B 00JACTH (PU3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLHMOHAJIBHBII HHTEJICKT:

JaBaTh OILICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMHU I[O3HABATENIbHON pediiekcuy Kak OCO3HAaHUSl COBEpIIaeMbIX NEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELIEHUs;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

MPUHUMATD ce0s, TOHUMAst CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
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B nporiecce nocTrkeHNs THYHOCTHBIX PE3yAbTATOB OCBOCHHS IPOTPaMMBbI IO GU3UKE JITIST YPOBHS
cpeaHero oOmiero oOpa3oBaHUsi y OOYYAIOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT,
Mpernoiararomuii copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE COCTOSTHHUE, BUICTh
HaINpaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH YBEpPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUs, BKIFOYAIONIETO CAMOKOHTPOIIb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTH a/IalITUPOBATHCS K SIMOIIMOHATILHBIM H3MEHEHHSIM M TIPOSIBIISTH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;,

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

AMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHIE IPYTHX, YIUTHIBATh
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTHMH
JFOBMHU, 3a00THTBCS, POSIBIISATh UHTEPEC U PAa3peIIaTh KOHMDIUKTHI.

IIpeamerHbie pe3yabTaThl

K xonny oOyuenus B 10 kJiacce npeiMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JAOJKHBI OTPaXxaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATH HA IIPUMEpPaxX POJb U MECTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOM HaydYHOU
KApTUHBl MHpa, B PAa3BUTUU COBPEMEHHOW TEXHHKU M TEXHOJIOTMM, B NPAKTUYECKOW NEATEIBHOCTH
JTIOJICH;

YUUTBIBATh TPAHULBl NMPUMEHEHHUs HM3Y4YEHHBIX (U3NYECKMX MOJeliell: MaTepualibHas TOdYKa,
MHepIUaibHas CUCTeMa OTCU€Ta, aOCOTIOTHO TBEPIOE TEIO, MICANBHBINA Ta3, MOJICIH CTPOCHUS Ta3os,
AKHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN SJIEKTPUUYECKHUN 3apsi/i IpU PELICHUH (PU3NUECKUX 3a]a4;

pacrno3HaBaTh (U3HUYECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOCHHs BEIIECTBA M DJIEKTPOAMHAMUKH: PaBHOMEPHOE M
PaBHOYCKOPEHHOE IMpPSIMOJIMHENHOE NBUXKEHHE, CBOOOIHOE NaJCHUE TEJ, JABHKEHUE 10 OKPYKHOCTH,
MHepLus, B3aumo/eiictue Ten, 1 dysus, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE KHUIAKOCTEH U TBEPIBIX
Tel, U3MEHeHHe O0bEMa Tela NpHU HAarpeBaHMM (OXJIAXKJEHUH), TEIJIOBOE PABHOBECHE, HCIApPEHUE,
KOHJICHCALINs, TUIaBJIEHUE, KPUCTAJIIIN3aLUs, KUIIEHNE, BIa)KHOCTh BO3/1yXa, MIOBBIIICHNE 1aBJICHUS Tra3a
IIPU €T0 HarpEBAHUHU B 3aKPBITOM COCYZE, CBSI3b MEX]y TapaMeTpaMH COCTOSIHUSA ra3a B U30IPOIECCaXx,
NIEKTPU3aLNs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIMUCBIBATh MEXAHHWYCCKOC ABWIKXCHUC, UCIIOJIb3Yys (1)I/ISI/I‘~ICCKI/I€ BCJIMYHHBI: KOOpAWHATA, IIYTh,
IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CWIa, MMIIYJIbC Tela, KUHETHYECKas HJHEprus,
MOTCHIHAJIbHAA SHEPTrHd, MEXaHUICCKasd pa60Ta, MCXaHUYCCKasA MOIIHOCTD, IIPHU OIMMUCAHUUN ITPABUIIBHO
TPAaKTOBaTh (PM3NYECKUNA CMBICT HCHOJIB3YEMBIX BEIMYUH, MX OOO03HAUEHUS U €JUHMIbI, HaXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

OIMCHIBATh M3yUEHHBIE TETJIOBbIE CBOMCTBA TEJ M TEIJIOBBIEC SIBICHUS, UCIONB3YsS (PU3UUECKUE
BCJIIMYHHBI: OAaBJICHUC ra3a, TEMIIEpaTypa, CPpCAHAA KHMHCTUUCCKAA SHEPTHA XaOTHUYCCKOI'0 ABHKCHUSA
MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOTMUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHsl, paboTa
rasa, KOS(b(bI/IHI/IeHT IIOJIE3BHOI'O )ICI\/’ICTBI/ISI TCIIJIOBOI'O ABUIATCJIA, IIPU OIMMMCAHUU MTPAaBUJIBHO TPAKTOBATH
¢u3n4ecKuif CMBICII UCMOJNb3YyeMbIX BEIUYMH, MX OOO3HAYEHMS W EIUHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (DU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

ONMCHIBATh W3Y4YEHHBIE DJIEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUYECKHE SIBICHUS
(mporiecchbl), UCHONB3Yys (DU3MUECKHE BEIMYMHBI: DJIEKTPUUYECKUM 3apsl, >3JeKTpHUYecKoe ToJe,
HanpspKEHHOCTh T10JIS, MOTEHIMAJ, Pa3HOCTh NOTEHLMAIOB; IPU ONKUCAHUHU IPaBUWIBHO TPAKTOBATh
(bu3NYecKUi CMBICI HCTOJb3YEMbIX BEIMYMH, UX OOO3HAUEHHS U EJUHHIIBI; YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYHMHAMU;

MyHummaibHOe aBTOHOMHOE 0011eo0pa3oBarensHoe yupexaenune I mvuasus Ne 104 «Knaccndeckas THMHA3HS»
Pabouast mporpamma cpeHero oomiero oopasopanus o gusuke (6a30BbIil YpOBCHB)



aHAJTM3UPOBATh (PU3UUYECKHE POLIECCHI U ABJICHHSI, UCTIONB3Ys (PU3HMUECKUE 3aKOHBI M TPUHIUIIBL:
3aK0oH BceMupHoro Tsarorenus, |, 11 u 11l 3akonsl HeroTOHA, 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTHUH,
3aKOH COXPAaHEHUS MMITYJIbCa, MPUHLUI CYNEPIO3UIUN CUJI, IPHHLIUI PaBHONPABUS MHEPLIUATBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeaHel KHHETUYECKOM SHEPTUH TETIOBOTO IBMYKEHUS MOJIEKYJI ¢ a0COTIOTHOM TEMIIepaTypoid, epBhIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHHS »JJIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu 3Tom
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEeMaTHUECKOE BBIPAKEHUE U YCIIOBHS (TPaHHIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMIIBI JEHCTBUS MAIIMH, NMPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX OE€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATE OKCHEPUMEHTHI 110 HCCICIOBAaHHUIO (PU3MYECKUX SBICHHA M IPOLECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHM, MpU 3ToM (HopMyIupoBaTh mpobdiieMy/3aaady u
TUIIOTE3y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIJIOKEHHOro 000pyI0BaHUS,
MIPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHUs] (PM3MUECKUX BEIMYUH, MPH STOM BBIOHPATH
ONTHUMAJBHBIA CHOCOO W3MEpPEHUs M HCIOJB30BaTh HM3BECTHBIE METOJbI OIICHKU IOTPEHTHOCTEM
U3MEPEHMU;

UCCIIEIOBATh 3aBUCHUMOCTU MEXIy (U3MYECKMMH BETUYMHAMU C HCIIOJIB30BAHHEM MPSIMBIX
U3MEPEeHUH, TPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (HKCHpPOBATh pE3yJAbTATHl TOIYYEHHOU
3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUIE TaOMUIl U rpadukoB, AenaTh BBIBOIBI IO PE3yJbTaTaM
HCCIIC/IOBAHMS;

co0iroAaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAHUN B pamMKax ydueOHOTro
HKCIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOH M TMPOEKTHOW JESITEIBHOCTH C  HCIIOJIb30BaHHEM
WU3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYI0BAHMUS;

pemarh pacu€THBIE 33/Ja4M C SBHO 33JaHHOW (pU3MUECKOW MOJEINbI0, UCTIONB3Ys (U3NYECKHE
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aJa4d BBIOMPATh (PU3MUECKYIO MOJEINb, BBIICISThH
¢bu3nveckne BEIUIHHBI U (HOPMYJIBI, HEOOXOJUMBIE [T €€ pelIeHuUs, TIPOBOAUTH PACYETHI U OLIEHUBATH
PeaTbHOCTh MOJIYYEHHOTO 3HAUeHUs! (PU3HMUECKON BETUYMHBI;

pemaTrh KadeCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOUKY
paccyXJIeHU ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCTIOJIB30BATh MPH PEIICHUH YYEOHBIX 33a]]au COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKNCKA, CTPYKTYPUPOBAHUSA, HMHTEPHpPETAIMU U TMPEACTaBICHHUS Y4eOHOW M HAyYHO-TIOMYJISpPHON
nHpOpPMALNH, TONYUYCHHONH W3 Pa3IMYHBIX HMCTOYHHKOB, KPUTUYECKH aHAIU3WPOBATH IOydaeMYIO
nH(pOpMaINIo;

MIPUBOANTH TPUMEPHI BKJIaZa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIOJIh30BAaTh TEOPETHYECKHE 3HAHHS 1O (DU3MKE B TOBCEAHEBHOM >KM3HH IUIsI OOECIICUCHUS
0e30macHOCTH TpH OOpalleHUH ¢ NpuOOpaMM M TEXHHYECKUMH YCTPONCTBAMH, UIS COXpaHEHHUs
3IIOPOBBSI U COOITIOJICHHUSI HOPM KOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpYNIE C BHINOJHEHHUEM pA3IUYHBIX COLMATBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYIIIBI, PAIlMOHAIEHO PACHpPEACsTh 00SI3aHHOCTH WM TUIAHUPOBATh JCSATENBHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OILIEHWBAaTh BKJIQJ KaXJOTO0 W3 YYAaCTHUKOB TPYIIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.

K xoniy oOyuenust B 11 kJ1acce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaThb
C(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUH:
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JIEMOHCTPHPOBATh HA IIPUMEpaxX Pojib U MECTO (PU3UKU B (POPMUPOBAHUK COBPEMEHHOM HayuyHOU
KapTUHBl MUpa, B Pa3BUTHUH COBPEMEHHOW TEXHHKU M TEXHOJIOTHH, B MPAKTUYECKOW NEATEIHHOCTH
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBATh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJIEJICH: TOUCUHBIH 3JIeKTPHUUECKUi
3apsij, JIyd CBETa, TOUCUHBIH MCTOUYHUK CBETa, sIEPHAs MOJIENb aTOMa, HYKIOHHAsE MOJIEIb aTOMHOTO
Aipa MpH perieHny GU3NUeCcKux 3a1au;

pacrio3HaBaTh (pusnueckue sABIEHHUS (IPOIECChI) M OOBACHATH KX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH UM KBAHTOBOM (DU3MKHU: S3JEKTpUUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHAYECKOe, MarHUTHOE JCWCTBUS TOKA, B3aUMOACHUCTBHE MAarHUTOB, JIEKTPOMArHUTHAs MHIYKIIHA,
JeiCTBE MAarHUTHOTO IOJIE HA MPOBOAHHK C TOKOM M JBIDKYILIMHCS 3apsijl, 3JIEKTPOMarHUTHBIE
Kose0aHus ¥ BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHUE, IPETOMIICHUE,
unTepdepeHus, Tudpakus U MoJsgpu3alus CBeTa, AUCIEpPCUs cBeTa, GoTolrnnekTpudeckuil d3ddext
(poroaddexr), cBeToBOE MaBICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aromMa BOJOPOA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONMCBHIBATh W3YUCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJUMOCTh PAa3IUYHBIX Cpell) MU DIIEKTPOMATrHUTHBIC SBJICHHS (IIPOIECCHI),
UCTONB3Yysl (PU3NUECKHAE BEITUYMHBL AJIEKTPUUYECKUH 3apsij, CHJIa TOKA, MIEKTPHUECKOE HampspKEHUE,
ANEKTPUYECKOE COIMPOTUBICHHE, PAa3HOCTh MOTEHILHMAJIOB, 3JEKTPOABMXKYIIAs cHila, paboTa TOKa,
WHAYKIUS MarHuTHOTO TOJs, cuia Ammepa, cwia JlopeHma, WHIYKTHBHOCTb KaTYIIKH, YHEPTHUs
ANEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPUO/I U YacTOTa KoieOaHul B KoJiebaTeIbHOM KOHTYPE, 3apsi
U CHJla TOKa B TPOLECCE TAPMOHUYECKUX SJICKTPOMATHUTHBIX KOJeOaHWH, (POKYCHOE PaCCTOSHUE U
ONTUYECKasl CUJja JIMH3bI, IPU OMUCAHUHU MPABHIBHO TPAKTOBATh (DU3MYECKHUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, WX 0003HAUCHUS W €AMHUIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE AAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M IPOIECCHI, UCTIONB3Yysl (U3NUYECKHE BEITHMYUHBL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT
MOJTypacIiajia, SHePrus CBsI3U aTOMHBIX S/I€p, TP OMTUCAHUY MTPABUIIBHO TPAKTOBATh (PH3MUECKUI CMBICIT
UCMOJIb3yEeMbIX BEJIMUYMH, UX 0003HAUEHUS M €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE JTAaHHYIO
(GU3NIECKYIO BETMYMHY C IPYTHMHU BEINYHHAMU, BBIYUCIIATH 3HAYCHNE (PU3HMUECKON BEITUYMHBL;

aHAJM3UPOBATh (PU3UYECKHE POLIECCHI U ABJICHUSI, UCTIONb3Ys (PU3HMUECKUE 3aKOHBI U TPUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCIIEA0BATEIHFHOTO U IMApaJUIEIHHOTO COSIMHEHHSI TPOBOIHUKOB, 3aKOH J[KOymsi—
JleHnia, 3aKOH 3J1€KTPOMarHUTHON MHIYKIIMH, 3aKOH MPSIMOJINHEHHOT0 paclipoCTpaHEHHs CBETa, 3aKOHbI
OTpaXKeHUs CBETa, 3aKOHbI IPEJIOMJIEHUSI CBETa, ypaBHEHHE OWHIITeHHa a1 porodddexra, 3aKoH
COXpaHEHMs SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHMS JIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEeHHS MacCOBOTO YHCIIA, TIOCTYNAThl bopa, 3aKOH paJMOaKTHBHOTO pacmajia, pu 3TOM pa3indyarb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAXKEHUE U YCIIOBHS (TPaHULIbI, 00JIACTH)
MPUMEHUMOCTH;

OIIpeJIeNIATh HalpaBJIeHUE BEKTOPAa MHIAYKLIMH MAarHUTHOTO TOJSI NMPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JIopeHna;

CTPOUTH M OMHCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATE OKCHEPUMEHTHI 110 HCCIEIOBAaHHIO (U3UYECKUX SIBICHHH W IPOIECCOB C
HCMOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHUI: mpu 3ToM (popMynupoBaTh npobieMy/3anady u
TUTIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TMPEMIOKEHHOTO O0O0OpYyIOBaHMS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIC M3MEPEHUs] (PM3MUECKUX BEJIHYUH, MPH ITOM BBIOMPATH
ONTUMANIBHBIA CIIOCOO M3MEPEHUs] W HCIIOJIb30BaTh W3BECTHBIE METOJbl OLEHKH MMOTPEUIHOCTEN
W3MEPEHUI;
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UCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C HCIOJIb30BAHUEM MPSIMBIX U3MEPECHHIA: MPU
3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCHPOBATh PE3Y/IbTAThl MOJYyYEHHOW 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

co0roAaTh mpaBuiia 0€30MacHOro TpyAa MpU MPOBEACHUM HCCIEIOBAHUNA B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M TPOEKTHOM JESATeTbHOCTH C  HCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemiate pacuéTHbIC 3a/Ja4d C SBHO 33JaHHOW (PU3UYECKOW MOENbI0, UCIONB3Ys (pu3uveckue
3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAJN3a YCJIOBUA 3aJaud BBIOMPATh (U3HUECKYIO0 MOJEIb, BBIICISTh
(du3nuecKre BeNHUMHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJIS €€ PEIICHHUS, TPOBOJAUTH PACUEThI U OIICHUBATH
PEAIbHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETHUUHBI;

pemath Ka4yeCTBEHHbIE 3aJauM: BBICTPAMBATH JIOTMUECKH HEMPOTUBOPEUMBYIO IIETIOUYKY
paccyXJIeHUii ¢ OTOPOi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPHU3HUECKUE SIBICHHUS;

WCIIOJIb30BATh TIPU PEIICHUH Y4eOHBIX 33a/1a4 COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJIOTHU IS
MOWCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAUU W TMPEACTABICHUS Y4eOHOW M HAyYHO-NIOMYJISpPHON
nH(OpMANUY, TIOMYYCHHOW W3 Pa3jIMYHBIX HMCTOYHUKOB, KPUTHUYECKU AHAIM3HPOBATH IMOTYyIaCMYIO
nHpopMaIuo;

OOBSICHSITh TPUHIIUIBI JISHCTBUS MAIMH, MPUOOPOB M TEXHHUYECKUX YCTPOWCTB, 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;

WCIIOIb30BaTh TEOPETUUYECKUE 3HAHMS IO (PU3MKE B IMOBCEIHEBHOW KU3HMU JJIsI 00ECTICUCHUS
Oe3omacHoCTH Tpu oOpamieHuu ¢ npudopaMud M TEXHMUYECKUMHU YCTPONCTBAMH, JUISI COXPAHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHUSI B OKPYKaIOLIEH Cpeie;

paboTaTh B TpyHIe C BHINOJHEHHUEM pAa3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBaTh PaboTy
TPYIIIBI, PAMOHAIBHO pacpeesaTh 00A3aHHOCTH M IJIAHUPOBATh NIEATEILHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJEeKBaTHO OIIEHMBAaTh BKJIAJ KaXXJOrO M3 YYAaCTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoi POOIEMBI.
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TemaTnyeckoe MIAHUPOBAHUE
B xone peanuzanuu PII ucnions3yrorest yueonuku, [IOP, yTBep)aeHHBIC TUPEKTOPOM.

10 kiacc
KosmuecTBo yacos JJIeKTPOHHBIE
Ne n/m Ha“MeHOI::::::;;);ﬁl;HOB nrem Beero Koutpoabsubie IIpakTuyeckue 06;::)(11;523;1251 e
padoThI padoThI pecypesr
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3rKa 1 METOAbl HAYYHOTO TTO3HAHUS 2 ‘
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 JlnHamuka 7
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OcHOBBI MOJICKYIISIPHO-KHHETHIECKOM 9 1
TEOpUHU
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
ArperatHblie COCTOSTHUS BEIIIECTBA.
3.3 da3oBbIe IEPEXOIBI >
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 OneKTpocTaTHKa 10 1 1
4.7 ITocTostHHBIN 3n1eKTpUUYecKuil TOK. Toku B 12 1 1
Pa3TUYHBIX CpeIax
Hroro mo pazneny 22

MyHunmmagsHOEe aBTOHOMHOE 0011eo0pa3oBatensHoe yupexaenne I umuasust Ne 104 «Knaccuyeckasi THMHA3HUS
Pabouas mporpamMma cpennero obmiero o0pasoBanust 1mo (usnke (6a30BbIi yPOBEHB)




‘ PesepBHoe Bpems ‘ 2
 OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68 4 4
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11 xkaace

\ KosmuecTBo yacos

JJIeKTPOHHBIE
Ne i/m HaunmeHnoBaHMe pa3je/ioB U TeM Komrponsusie | IpakTaaeckue (uudpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarautHoe  mojie.  DIEKTPOMAarHUTHAS 11 1 3
WHTYKIIHSI
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHudeckue W JIEKTPOMArHUTHbBIE 9 1
KoJIeOaHus
2.2 MexaHU4YeCKHE U DJICKTPOMAarHUTHBIC BOJIHBI 5 1
2.3 Ornruka 10 3
Utoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CrielUaIbHON TeopuH 4 1
OTHOCHTEIIbHOCTH
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM ONTUKU 6
4.2 Crpoenune aToma 4
4.3 ATOMHOE AP0 5
Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
5.1 DIEMEeHTHI aCTPOHOMUU U acTpO(PU3UKU

Hroro no pazneny

7 1

7
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Paznen 6. OBOBIIAIOLHIEE IOBTOPEHUE
6.1 ‘ O06o0mmatroiee MOBTOPEHUE 4
Hroro no pazaeny 4
PezepBHOE Bpemst 3
 OBIIEE KOJIMYECTBO YACOB I10O [IPOTPAMME = 68 4 7
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IToypouyHoOe uIaHMpOBaHUE

10 xinace
Ne Fewa ypora K(I)(::nqeﬂno qacl(_}B Jara
w/n Beero POJIbHbBIEC PaKTHYeCKHE 3yuenns
padoTsbI padoThI
1 ®usznka — Hayka o npupoze. Hayunele MeTombl NO3HaHUSA 1
OKpYXKaroIllero Mupa
2 Ponp m mecro ¢Qusuku B q)OPMI/II)OBaHI/II/I COBpGME)HHOfI Hay4HOU 1
KapTUHBI MUPA, B IPAKTUYECKOHN IEATEIbHOCTH JIIOAEN
3 Mexanuueckoe  aBwkeHHE. OTHOCHTEIBHOCTD  MEXAHMUYECKOIO 1
neuxkeHus. [lepemenienue, ckopocTb, yCKOpEHHE
4 PaBHOMEpPHOE IPAMOJIMHEMHOE IBUKEHHE 1
) PaBHOYCKOpEHHOE NIPSIMOJIMHEMHOE JBUKEHUE 1
6 CBoOogHoe majeHue. Y CKopeHue CBOOOIHOTO MaAeHUs 1
7 Kpusonuneiinoe npuxeHue. J[BU)KEHHE MaTEpHAIbHOW TOYKHU 110 1
OKPYKHOCTH
8 [IpuHnun otHOcurensHOCTH [amwiies. MHepruanbHble CHUCTEMBI 1
orcuera. Ilepsslii 3akoH HeroTOHA
9 Macca tena. Cuna. IlpuHumn cynepnozunuu cui. Bropoil 3akoH 1
Herorona miis MarepuanbHOM TOYKH
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpHAIIBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna Tspkectu. IlepBas kocmuueckas 1
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna Ttpenus. Koapduuuent tpenus. Cuna cCONpOTUBICHHS INPHU 1

JABVOKCHHUU TCJIA B XXUIKOCTHU UJIN Ia3c
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HOCTyrIaTCJ'IBHOC M BpamaTrCJIbHOC IBHUXCHUC a0COII0THO TBépI[Ol"O

14 tena. Moment cuibl. [lneyo cunbl. YcnoBusi paBHOBecus TBEpmoro 1
Tena

15 HMmnynsCc MaTepualbHOM TOYKHM, CHUCTEMBl MAaTE€pPUAIBHBIX TOYEK. 1
NMnynbe cuiibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE ABM)KEHUE

16 Pabora u momHOCTh cunbl. Kunetnueckas 3Heprus marepuajbHOW 1
Touku. Teopema 00 U3MEHEHUN KUHETUYECKOW SHEPTUU
[TorenunanpHass  sHeprusa. IloTeHnuanbHas 3HEpPrUs  ynpyro

17 negopMupoBaHHON NPpYXHUHEIL. [loTeHIManbHAs SHeprus Tena Boimsu | 1
IIOBEPXHOCTU 3eMJIU
[TorennuanbHble M HeMOTeHUMaNbHble CHibl. CBs3b  paboOTHI

18 HENOTEHUUAIbHBIX CHJI C HW3MEHEHHEM MeEXaHuueckKod osHepruum 1
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUECKON SJHEPIUH
JlaboparopHass pabora «lccnemoBaHue CBS3U PAOOTHI CHIIBI C

19 U3MEHEHHEM MEXaHMYECKOH >Hepruu Teja Ha mpumepe pacTsikeHus 1
PE3UHOBOTO JKI'yTa»

20 KonTtponbHas pabora no teme «KunemaTtuka. J[uHamuka. 3aKoHbBI 1
COXPAaHEHHUs B MEXaHHUKE)

21 OcCHOBHBIE  TIOJIOKEHHMSI  MOJIEKYJSIPHO-KMHETHYECKOH  TEOPHH. 1
BbpoyHnoBckoe nBuxenue. Audpdys3us

22 Xapakrep JIBHXECHHS U B333/IMOJ1?I710TBI/I$I yacTul BemecTsa. Mozenu 1
CTPOEHHUS Ta30B, KUIKOCTEN U TBEPABIX TEI

23 Macca monekyi. KonmuectBo Beniectsa. [locrosiHHas ABoragpo 1

24 TemmmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. I[llkana 1
temneparyp Llenbcus

25 Wneanbhsiii ra3 B MKT. OcHoBHoe ypaBHeHne MKT 1

26 AOGconoTHas TeMIiepaTypa Kak Mepa CpeiHel KHHEeTHYEeCKOH SHEpriH 1
JIBJKEHUSI MOJIEKYI. YpaBHeHHe Menneneesa-Kitaneiipona

27 3akoH JlanmbToHa. I'a30BbIe 3aKOHBI 1
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JlaboparopHas pabora «MccnemoBaHue 3aBUCHUMOCTH — MEXKIY

28 napaMeTpaMH COCTOSIHUS Pa3pEKEHHOTO Ta3ay .

29 W3ormporieccsl B UAEAIEHOM Ta3e U UX rpauueckoe mpeacTaBlIeHUue 1
BHyTpeHHSs SHEpPTUs TEPMOJMHAMUYECKONH CHUCTEMBI U CIIOCOOBI €€

30 n3meHeHus. KommuectBo TermmoTsl u pabora. Buyrpennss sueprus 1
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

31 Bunel Tennonepenaun 1

32 VYaenpHas TEMIOEMKOCTh BemecTsa. KolM4ecTBO TEIUIOTHI IIPU 1
Teruionepenaye. AauabaTHbIi mpoiecc

33 [epBblii 3aKOH TEPMOJUHAMUKH U €T0 IPUMEHEHHE K H30IIPOIeccaM 1

34 HeoOpatumocts  mpomeccoB B mpupoae.  Bropod  3akoH 1
TEPMOJUHAMUKHU

35 [Tpuntun nevictus u KI1JI TermoBoit MammHbI 1

36 uxn Kapro u ero KITJ] 1

37 DKoJoruveckue npoOIeMbl TEINI0OIHEPTeTUKH 1

38 O6o6maromuit  ypok  «MomnekymnsipHas  ¢usuka.  OCHOBBI 1
TEPMOTMHAMHKI)

39 Kontponbnass pabora mo teme «MomnekymnspHas ¢u3uka. OCHOBBI 1
TEPMOTMHAMHKI)

40 [TapooOpazoBanue u koHeHcanus. Mcapenue u kumneHne 1

a1 AOcCoIOTHAsE U OTHOCHUTENbHAS BIIAXHOCTh BO3Myxa. HacwleHHbII 1
nap

42 TBépmoe Teno. Kpucrammmueckue u amopdHbie Terna. AHU3OTPOIHS 1
CBOMCTB KprcTauioB. XKuakue kpuctamisl. COBpeMEHHbBIE MaTEPHUAIIBI

43 [InaBneHre W KpUCTAJUIM3ANUWs. YJelbHAs TEIUIOTa TUTABIICHMS. 1
Cyb6numarus

44 YpaBHEHHE TEIUTOBOTO OaslaHca 1
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DJIeKTpU3anus Tel. DICKTPUUYECKUH 3aps. [[Ba Buaa AIeKTpUUECKUX

45 1
3aps0B
16 [IpoBOIHUKH, AMAIEKTPUKU U TOIYINPOBOIHUKU. 3aKOH COXPaHCHHS 1
JIEKTPUUYECKOTO 3apsizia
47 B3aumoneiictBue 3apsa0B. 3akoH Kynona. TodeuHbIi 2JIEKTPUUYECKUI 1
3apsiz
48 HanpsbxéaHocTs  asektpuueckoro noss. [IpuHnun cyneprno3unuu 1
JIEKTpUUECKUX noJieil. JINHuM HanpspKEHHOCTH
49 PaGora cun snexkrpocrarnyeckoro mnois. Ilorennuman. PasHocTsb 1
NOTEHIMAJIOB
50 [TpoBOOHMKM W  JUBJIEKTPUKH B  DJIEKTPOCTATUYECKOM  IIOJE. 1
JumsnexTpudeckas IpOHUIIAEMOCTb
o1 Onexktpoémkoctb. Konnencarop 1
52 OneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEpPrusi 3apsyKEHHOTrOo 1
KOHJIeHcaTopa
53 JlaGopaTtopHas padota "M3mepeHue 3IeKTpOEMKOCTH KOHIeHcaTopa" 1 1
[TpunMn neiicTBUS U NpUMEHEHUE KOHIEHCATOPOB, KOMMMPOBAIBLHOTO
54 ammapara, CTPYWHOTO TIPUHTEpA. OJIEKTpOCTaTHYecKas 3aluTa. 1
3a3eMiieHHE 3JIEKTPONpUOOpOB
DNeKTpUYECKUi TOK, YCIOBUS €ro cyliecTBOBaHMs. [10CTOSHHBIN TOK.
55 Cuna toka. Hanpsbxkenune. Conportusienue. 3akoH Oma ans ydactka 1
1enu
[locnenoBarenbHOE,  MapajUleIbHOE, CMEIIAHHOE  COEAMHEHHE
56 npoBogHUKOB. JlabGoparopHast pabora «M3ydeHue cmemanHoro 1 0.5
COETMHEHUS PE3UCTOPOBY
S7 Pabota u MoirHOCTh 351eKTpruyeckoro Toka. 3akoH Jlxoymnsa-Jlenna 1
3akon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) JieKTpuaeckoit memu. Koporkoe
58 3ambikaHue. Jlabopatopnas pabora «M3mepenune DJIC ucrounmka 1 0.5

TOKa M €r0 BHYTPEHHETO COMPOTUBIICHUS»
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59 PesepBHbiil ypok. KonTpoabsHas padora 1o Teme "DneKTponHaMuKa" 1 1
/ Beepoccuiickas mpoBepodHast pabota

60 O6o6maromuii  ypok  «OnekTpoauHamukay /  Bceepoccuiickas 1 1
poBepoyHas paborta

61 DONEeKTpOHHAs MNPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCHMOCTD 1
COIPOTUBIICHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTh

62 DJeKTpuiecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB 1

63 [lonynpoBonHUKHM, UX COOCTBEHHAss M INPUMECHAsT IMPOBOAUMOCTD. 1
CaoiicTBa p—n-niepexoja. [TomynpoBoaHuKoBbIe TPUOOPHI

64 ONEeKTpUYeCKU TOK B pacTBOpax M pacijiaBaXx 3JIEKTPOIMUTOB. 1
DNEKTPOIUTHYECKAS JUCCOIUAIUS. DIEKTPOIIN3

65 DIIEKTPUUECKUI TOK B rasax. CamocrosiTenbHbII uoog
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma

66 DJeKTpuvecKkue TPUOOPBl M YCTPOHMCTBA M HUX MPAKTUYECKOE 1
npuMmenenue. [IpaBuna TexHuku 6€30MacHOCTH

67 Kontponbnas pabora mo Teme «3nekTpoctaTuka. I[locTosHHBIN 1 1
NEKTPUYECKUI TOK. TOKHM B pa3iIM4HBIX CpeIax»

68 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1
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11 xkaace

KoanuecTBO 4acoB

hE Tema ypoka Kont Aata
/i Beero posabHbie  IIpakTuyeckue wayenmus
padoTsbI padoThI
1 IlocTosiHHBIE MarHUTBl M UX B3aUMOJCHCTBHE. MarHuTHOE IOJe. 1
Bektop MarHuTHOM MHAYKIUH. JIMHUM MarHUTHOW UHAYKIIUU
2 MaruutHoe T10J€ MpPOBOJHMKAa C TOKoMm. OmbiT Opcrena. 1
B3anmonencTere NpoOBOJAHUKOB ¢ TOKOM
3 JlaGopatopHasi paborta «l3ydeHHe MarHUTHOTO IOJII KaTYIIKH C 1 1
TOKOM)
JlelicTBME€ MarHMTHOTO TOJI Ha TPOBOJAHUK ¢ TokoM. Cuia AmMmepa.
4 Jlaboparopuass pabora «MccnemoBaHue ISHCTBUS IMOCTOSHHOTO 1 1
MarHuTa Ha paMKy ¢ TOKOM»
5 JleficTBHeé MarHMTHOTO TIOJ Ha JABWXKYIIYIOCA 3apsyKEHHYIO 1
yactuny. Cuna Jlopenna. Pabora cuinel Jlopenna
OneKkTpoMarHuTHass HMHAyKuus. IIoTOk BekTopa MarHMTHOU
6 uHaykiuu. DJC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW WHIYKITUU 1
®Dapanes
7 JlaboparopHas padota «lccnegoBanue BIEHUS dIEKTPOMAarHUTHON 1 1
WHITYKITAW
WunyktuBHOCTh. fIBeHne camouHaykuuu. J3JC caMOMHIyKIUU.
8 DHeprusi MarHUTHOTO TOJISI KaTYIIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE 1
oJie
TexHU4eCcKre yCTpOMCTBA U UX MPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
9 AIIEKTPOMATHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX 1
YaCTHIl, MHAYKITUOHHAS TIE€Yb
10 O6o6maromuii  ypok «MarHutHoe Tojie. DIEKTPOMAarHUTHAas 1

VHIYKIUSD)
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11

12

Koutponbnas  pabora mo  Teme  «MarHutHoe — ToJe€.
DNEKTPOMArHUTHAS] WHTYKITHS

CBoOoIHBIC MeXaHUYeCKue Koebanus. ['apMoHnIecKre KoeOaHusl.
YpaBHeHHEe rapMOHUYECKHUX KoJjiebaHul. [IpeBpaienue sHeprun

13

14

15

JlaboparopHas pabora «VccnenoBaHue 3aBUCHUMOCTH IEepHOJA
MaJIbIX KOJIeOaHUM Tpy3a Ha HUTHU OT JJIMHBI HUTU B MacChl TPy3a»

Konebarenpuplii  koHTYyp.  CBOOOIHBIE  3IEKTPOMArHUTHBIE
KoJie0aHus B HJIeaTbHOM KOoJie0aTeIbHOM KOHTYpE. AHATIOTHS MEXTY
MEXAHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU

®opmyna TomcoHa. 3aKOH COXPAHEHUS DHEPTUU B HICAIBHOM
K0J1Ie0aTEIbHOM KOHTYpE

16

17

18

[IpencraBneHre o 3aryxalwomuUX KOJICOAHWSX. BBIHYXICHHbBIC
MEXaHUYECKHUE Kose0aHusl. Pe3onanc. Brinyxnennsie
AJIIEKTPOMATrHUTHBIE KOJIeOaHMsI

[lepemennsiii Tok. CUHYCOM1adbHBIA NIEPEMEHHBIA TOK. MOITHOCTh
IIEPEMEHHOT0 TOKa. AMIUIMTYAHOE U JIEUCTBYIOLIEE 3HAYCHUE CHIIBI
TOKa U HANPSKEHUS

Tpanchopmarop. IlpousBoacTBo, mepenada U noTpediieHUE
JNEKTPUYECKON SHEPTUU

19

20

Y CTpONCTBO U PAKTUYECKOE PUMEHEHHUE IEKTPUIECKOIO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JIMHUU JJIeKTpolepeaayd

OKOJIOTUYECKHE PUCKH TP TPOU3BOJACTBE BJIEKTPOIHEPTHUHU.
KynbTypa ncnosib30BaHus JIEKTPOIHEPTHH B TOBCEIHEBHOM KU3HU

21

22

Mexannueckne BOJIHBI, YCJIOBHS pacnpoctpaHeHus. [lepuog.
CkopocTh pacnpocTpaHeHHMs: W JAiduHa BoJIHBL. [lomepeuHble u
IMPOAOJBbHBIC BOJIHBL

3Byk. CkopocTh 3BykKa. ['poMkocTh 3Byka. Bricota ToHa. TemOp

3BYyKa
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DJIEKTPOMAarHuTHBIC BOJIHBI, HMX CBOMCTBAa M cKopocTh. Illkama

23 AJIEKTPOMArHUTHBIX BOJH

24 [IpuHIMNBL paguoCBsA3U U TeneBUACHUA. PazButue CpeacTB CBS3H.
Pagnosmokanus

25 KoHntposnbhas padora «KonaebaHust U BOJIHBDY

26 IIpsimonuHEHOE pPacHpOCTPAHEHHUE CBETa B OJAHOPOJHOW Cpele.
Toueunslii ICTOYHUK cBeTa. JIyd cBeTa

27 OtpaxkeHue cBeTa. 3aKkoHbl OTpaxkeHus cBera. [locTpoeHue
n300pa’keHHi B INIOCKOM 3epKajie

28 IIpenomnenue cBera. [losiHOE BHYyTpeHHEE oTpaxenue. [IpenenbHblit
yrOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopatopHass pabota «VI3MepeHHe MOKa3zaress MPeTOMIICHUS
CTEKJIa»

30 Jlumsel. Iloctpoenne wm3o0paxenuit B smH3e. Dopmyna TOHKOM
JIMH3bL. Y BEJIMYEHUE JIMH3bI

31 JlaGopatopHast pabota «lccnenoBaHue CBOMCTB HM300pa)keHUN B
JMH3aX»

32 Hucnepcuss cBera. CnoxHblii coctaB Oenoro cBera. llger.
JlaGopatopHas pabota «HaOnroeHue Tucnepcuu CBeTay

33 I/IHT?p(I)epeHI_II/I}I ceera. Jludpakuus cBeta. [udpakunonnas
pemeéTka

34 ITonepeuHocTh cBETOBBIX BONH. [Tonsipu3zanus ceeta

35 Ontuueckue NMpUOOpPHl U YCTPOMCTBA M YCIOBHS MX 0€30I1aCHOTO
IPUMEHEHUS

36 I'pannnbl IPHMEHHMOCTH KJIACCHYECKOW MexaHukH. IlocTymnaTsl
CIEMAJIBHON TEOPUH OTHOCUTEIIBHOCTH

37 OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJIEHUE BpPEMEHH U

COKpalll€HUE TJIMHEBI
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9Hepm;1 U HUMIIYJIBC pCHHTHBHCTCKOﬁ gactuipl. CBA3b MaccChl C

38 SHEPrUeH U UMITYJTLCOM. DHEPIHsl TOKOS 1

39 Kontponpnast pabora «Omntuka. OCHOBBI CHEIHMATBHON TEOPHH 1
OTHOCUTEIIbHOCTH

40 ®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC POTOHA 1

41 OTtkpeiTue u uccienoBanue Gorodddexra. OnbiTel A. I'. CToseroBa 1

42 3akonbl pororddexra. YpaBuenue DiiHmTerHa 11 poTodddexra. 1
«Kpachnas rpanuna» horodrddexra

43 JaBnenune cBera. OnbiTel I1. H. JleObeneBa. Xumuueckoe aeiicTBHe 1
cBeTa

44 TexHuueckue  yCTpOMCTBA W IPAKTUYECKOE  IIPUMEHEHUE: 1
dbotorneMeHT, POTONATUHK, COTHEYHAs! OaTapesi, CBeTOINO0]

45 Pemenue 3a1ay no Teme « 37€MEHTHI KBAHTOBOM ONTHKK» 1

16 Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o- 1
yactull. [InanerapHast Mmojenp aroma

47 [Tocrynartser bopa 1

48 W3nyuenue n nornouieHue (HOTOHOB MPU NEPEXOJIE ATOMA C OJJTHOTO 1
YPOBHS DHEPTHH Ha Apyroil. Buabl ciekTpoB

49 BousiHoBeie cBoiicTBa yactuu. Bosnsl ne bpoinsa. KopnyckymnspHo- 1
BOJIHOBO# yanu3m. CIIOHTaHHOE M BBIHYKJIEHHOE U3ITyUeHUE

50 OtkpsiTHe paanoakTuBHOCTH. OnbITH Pedepdopaa mo onpenenennto 1
COCTaBa PaIOAKTUBHOTO U3Ty4EHUS

51 CBolicTBa anbda-, Oera-, raMMma-u3JIy4eHHusl. Binsiaue 1
pPaZOaKTUBHOCTH Ha )KMBBIE OPTAHU3MBI

59 OtkpeiTe TpoTOHa U HeiTpoHa. W3orombl. Anbda-pacma. 1

DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue
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53

DOHeprus CBsI3M HYKJIOHOB B sipe. SAnepHble peakuuu. SAnepHbiil
peaktop. IIpoOnempl, NEPCHEKTUBBI, HSKOJOTHMYECKUE ACIICKTHI
AJIEPHON YHEPIeTUKH

54

55

56

OneMeHTapHble  YacTHIbl. OTKpBITHE  IMO3WTpOHA. MeTomapl
HaOJIIOZICHUS U PETUCTPALIMU dIIeMEHTapHbBIX YacTull. Kpyribiid cton
«DyHnaMeHTaIbHbIE B3aUMOACHCTBUA. EMMHCTBO  (u3MUecKoit
KApTUHBI MUPa»

Oransl pa3BUTUS acTpoHOMUU. [IpHKIagHOE W MUPOBO33pPEHUYECKOE
3HayeHue acTpoHoMHMU. Bua 3BEé3gHoro Heba. Co3Be3aus, spkue
3BE3/1b1, TUTAHETHI, UX BHIUMOE JBIKeHHe. CoTHeuHas cucTeMa
Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprun CojHua u
3BE3]

57

3BE3MbI, WX OCHOBHBIE XapaKTEPUCTHKU. 3BE3NBI  TJIABHOM
MocCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3B&31. COBpeMEHHBIE
MIPEACTABJICHHS O MIPOUCXOXKACHUH 1 3BOJroK COJTHIIA U 3BE3]T

58

Mineunsiii Ilyre — nama [Namaktuka. Ilosoxenue um nBukxeHUE
Connua B lNanaktuke. ['anaktuku. Y€pHbIe ABIPHI B iAPaX FaIAKTHK

59

60
61

62

63

64

Bcenennas. Pa3beranue ramaktuk. Teopus bombimoro B3pbiBa.
PenukroBoe u3nydyenue. MeraranakTruka

Hepemennsie npobieMbl acCTpOHOMUHT
KontponbHas padoTa «2J1€MEHTBI aCTPOHOMHUU U aCTPODHUIUKI)

O6oOmatomuii  ypok. Pomp ¢u3uku ©  acTpoHOMHH B
SKOHOMHYECKOM, TEXHOJIOTUUECKOM, COIMAJIbHONW M HSTUYECKOH
chepax nesaTeNIbHOCTH YeJIOBEeKa

Ob6o6maromuit ypok. Ponb 1 mecto (pU3MKM W aCTpOHOMHMU B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

O6o6maromuii ypok. Ponb ¢usznueckoit Teopun B popmMupoBaHUN
npecTaBiIeHu 0 GU3NYECKON KapTHHE MUPa
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O6o0matromuii ypok. Mecto pusnyueckoil KapTHHBI MUpa B 00IIeM

65 POy COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX IpeacraBieHuii o 1
pupoje
66 Pe3epBHbIil ypok. MarHutHoe mnoJjie. DJIEKTPOMAarHuTHAST MHIYKIIHS 1
67 PesepBHblii  ypok. Ontuka. OCHOBBI CHENUAIBHOW TEOPUHU 1
OTHOCUTEJIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢u3uka. DIeMEHTH aCTPOHOMHUU H 1
acTpou3uku
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