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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o (pusuke 6a30BOr0 ypoOBHS Ha YPOBHE CpeaHETO 00IIero oopasoBanus pazpaborana
Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOTrPaMMBl,
npencrasiaeHHbix B PI'OC COO, a Taxke ¢ yu€tom denepanbHoil pabodeld mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus y4yeOHoro mpenmera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoit @enepannu, pearu3yonx OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copepxanue TporpaMMbl 10 (puU3HMKe HAMpaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYIHOU
KapTuHbI Mupa odyuatommxcst 10—11 kmaccoB nmpu o0ydennn ux Qgusrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-ACSITEIIbHOCTHOTO noaxozaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO
K IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METANpEeIMETHBIM pe3yiabTaraM OOydeHHs, a TaKxKe
YUUTBIBAET HEOOXOIMMOCTh PEATH3alHUU MEXIPEIMETHBIX CBSI3eH (U3UKU C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMH TpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE IEH W3ydeHHsI (PU3MKH Ha YPOBHE CPEIHETO
obumiero oOpa3oBaHMsl, IUIAHUpPYEMble pe3yJbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TPpeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [UJaHMpPYEMbIE pPE3yJabTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojilaM 00y4eHUS;

® coziepkanne yaeOHoro npeameta «Pu3uka» 1o rojgaM 00ydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOBI, BBICTYNAs B KadecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYLIECTBEHHBIM BKJAJ B CHCTEMY 3HaHUH 00 OKpyXalolleM MHpe.
IkonpHBIA Kypc (U3UMKH — CHCTEMOOOpA3yIOUIMI AJii €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3NYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUMN, NU3y4aeMbIX XUMUEH, OMOJIOTHEN,
¢dbusmveckoit reorpadueit u actpoHomueit. Mcrosib3oBaHne W aKTUBHOE TPUMEHEHUE (DU3UIECKUX 3HAHUT
OTpeJieNisieT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJOTHH B cdepe SHEpreTHKH, TpaHCHOPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUS HOBBIX MaTepuajoB C 3aJaHHBIMH CBOMCTBaAMH U Jpyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (GOPMHUPOBAHHE €CTECTBEHHO-HAYYHOUM KapTUHBI MHpa 00ydJaromuxcs,
B (OpMHUpOBaHHE YMEHHI MPUMEHSITh HAY4YHBIH METOJ MO3HAHWSI NPU BBINOJHEHWH HMMU Y4eOHBIX
HUCCIIETOBAHUM.

B ocHOBY kypca ¢pusuku a1 ypoBHS CpeaHero oomero o0pa3oBaHus MOJOXKEH P UlIeH, KOTOPHIS
MO>KHO paccMaTpUBaTh KaK MPUHLUIIBI €M0 MOCTPOEHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM € HEH KypcC SIBISIETCA JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuan M3 BCeX pas3lelioB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHYECKOHM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C Hell MaTtepuan Kypca (u3uku oObeAMHEH BOKPYT
¢buznueckux Teopuil. Bemymum B Kypce sBisercs (OpMUPOBAHUE IMPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT MCHONb30BAaHHE T'yMaHUTapHOTO
noTeHIMana (pU3n4ecKoil HayKu, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOILECTBA, a TAKXKe
C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMHU M 3KOJOTMUYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢Gu3nku mpeanoyiaraet 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yYEeHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi MOCPEICTBOM BBEICHUS DJIEMEHTOB COAEPIKaHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKke 00CyKAeHUs IPoOIeM palMOHAIBLHOTO IPUPOIOTIONB30BAHUS U SKOJIOTHYECKOM 0€301MacHOCTH.

CrepxHEBBIMH >JIEMEHTaMH Kypca (pU3MKH Ha ypOBHE CpelHero oOIiero oOpa3oBaHUs SBISIOTCS
¢u3nueckue Teopuu (popMHUpOBaHHE MPEACTABIECHUI O CTPYKType MOCTPOCHMs (U3UUECKON Teopuw,
posu (pyHJaMEHTAJIbHBIX 3aKOHOB M IMPUHIMIIOB B COBPEMEHHBIX MPEJICTABIEHUSAX O MPUPO/JIE, TPaHUIaxX
MPUMEHUMOCTH TEOPHM, JJIs ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOIIECCOB).

CuCTeMHO-JIeITETbHOCTHBI TOAX0J] B Kypce (U3MKU peanu3yeTrcs Npexae BCero 3a Cuér
OpraHu3alluK SKCIIEPUMEHTAIBHON JIesITeIbHOCTH 00yuatomuxcs. JJist 6a30Boro ypoBHsS Kypca GU3UKU —
3TO HUCIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,
KOTOpBIE B MporpaMMe Mo (u3nke oObeAUHEHBI B OOLIMH CIMHUCOK YYEHHYECKHX NMPAKTHUECKUX padoT.
Bbienenne B yKazaHHOM MepedyHe J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JUIl KOHTPOJS M OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKaMU 00pa30BaTEeIbHOTO Mpoliecca UCX0s U3 OCOOCHHOCTEH TIAHUPOBAHUS U
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ocHarieHusi kabunera ¢usuku. [Ipu 3TOM oOecreunBaeTcs OBJIAZCHUE OOYYAIOUIMMHCA YMEHUSMU
MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs], UCCIEIOBAHUS 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH M MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YAEISETCS PELIEHMIO PAacUETHBIX M KaueCTBEHHBIX 3ajad. Ilpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aqadd C SBHO 3aJaHHOW (DM3WYECKOH MOJEIbIO,
II03BOJISIFOIIME IPUMEHSTh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjeia Kypca, Tak U
UHTErpUpPYs 3HAHUSI U3 pasHbIX pa3AeiioB. [ KadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/laHUS Ha
OOBsICHEHHE TPOTEKaHHWs (U3MYECKUX SIBJICHUH M TPOIECCOB B OKPYXKAIOIIEH >XU3HHU, TpeOyromue
BBIOOpPA PU3UIECKOI MOIEIH JJIsl CHTYalluH MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIEYCHHIO
yueOHOTO0 Tporiecca 6a30BbIii YPOBEHb Kypca (PM3UKH HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus JODKEH
U3y4aTbCs B YCIOBMSIX MPEAMETHOIrO KaOuHeTa (PU3MKU WM B YCIOBHSIX MHTETPUPOBAHHOIO KaOHMHETa
MPEIMETOB E€CTECTBEHHO-HAydyHOro IHKiIa. B kabuHere (QU3HKM MODKHO OBITH HEOOXOIMMOE
nabopaTopHoe 000pYAOBAaHME JUISl BBIMOJHEHMSI YKa3aHHBIX B IpOrpaMMe MO (PU3MKE Y4YEHUUECKHX
MPaKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000y I0BaHUE.

JleMoHcTpalMoHHOEe 000pynoBaHue (GOPMUPYETCS B COOTBETCTBUM C MPHUHIMIIOM MHUHMMAaJIbHOU
JOCTaTOYHOCTH M OOecnedyrBaeT IOCTAHOBKY MEPEUYHMCIEHHBIX B IporpamMMme Mo (pu3MKe KIIOUEBBIX
JNEMOHCTpallMid  JUIsl  MCCIEAO0BAaHUS HW3YYaeMbIX SBJIIEHUH W  TMPOLECCOB, OMIIUPUYECKUX U
(yH/1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopartopHoe o0opynoBaHHE JUIsI YYEHUUYECKUX MPAKTUYECKUX paboT ¢opMupyercss B BUJE
TEMaTUYEeCKMX KOMIUIEKTOB U olecreunBaeTcs B pacuére OJIHOTO KOMIUIEKTa Ha JIBYX OOydarol[uxcs.
Temartnueckrne KOMILJIEKTHI JJAOOPAaTOPHOTO 000PYIOBAaHUS JIOJAKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U U(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIE IIUPOBBIX Ja00PaTOPUH.

OCHOBHBIMH LEJISIMU U3y4eHUs (PU3UKH B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e hopMUpOBaHME HHTEpeca W CTPEeMJIEHUS OOydaromuXcs K HaydHOMY H3YYEHUIO IPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Da3BUTHE NPEJACTABICHUI O HAYyYHOM METOJIe MO3HAHUA U (OPMHUPOBAHUE UCCIIENO0BATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIHUM SIBJICHUSAM;

¢ (hopMUpPOBaHKME HAYYHOTO MUPOBO33PEHMSI KaK pe3yabTaTa U3y4E€HUS OCHOB CTPOCHMS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e hopMupOBaHHE YMEHUN OOBSCHATH ABJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUHM U Hay4YHbIX
JI0Ka3aTeNbCTB;

e hopMUpPOBaHMUE MPEJICTABICHUM O pOIM (U3UKK A Pa3BUTHS JAPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTUH.

JlocTikeHne 3THX Lelell oOecreunBaeTcsl pellieHrueM CeIyonX 3a7ad B Ipolecce U3ydeHus

Kypca GU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

e IpUOOpEeTEeHNE CUCTEMbI 3HAHUN 00 OOLIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUsX,
BKJIIOYAss MEXAHUKY, MOJIEKYISIPHYIO (U3HKY, O3JIEKTPOJAMHAMHKY, KBAaHTOBYIO (H3UKY U
3JIEMEHTHI acTPO(UUKH;

e hopMUpPOBaHME YMEHUI NPUMEHATh TEOPETUYECKUE 3HAaHUS I OObSICHEHHUS (PU3MUECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS NPAKTHUECKUX PELICHUH B IIOBCEAHEBHOM XKU3HH;

® OCBOEHME CIIOCOOOB PELICHUs PA3JIMYHBIX 3a/1a4 C SIBHO 3a/laHHON (PM3MUECKON MOJENbIo, 3a/a4,
M0/Ipa3yMEBAOIIUX CaMOCTOATENbHOE CO3/1aHue (U3NYECKON MOJENH, aJIeKBaTHOW YCIOBHUSIM
3aJau;

®[IOHUMaHHE (U3MUECKUX OCHOB U MPHUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOICTB W
TEXHOJIOTMYECKHX TPOLECCOB, UX BIUSHUSA HA OKPYXAIOLIYIO CPENLY;

®OBJIAJICHHE METOJaMHM  CaMOCTOSITEJIbHOTO IUIAHUPOBAaHMS M TMPOBEACHUS  (PU3UUECKUX
HKCIIEPUMEHTOB, aHajdM3a W MHTEpIpeTauud HHPOpPMALUHU, OIpeaeseHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

®CO3JaHME YCIOBUH M pPa3BUTUS YMEHHUH IPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKON
JESITEIBHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIii ypOBEHB) Ha YpPOBHE CpPEIHEro oouiero oopa3zoBaHUs OTBOIUTCS

136 vacos: B 10 xiacce — 68 yacoB (2 yaca B Heniento), B 11 kmacce — 68 wacoB (2 yaca B HEAETIO).
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[Ipemnaraemelii B mporpamMMe 1o (U3MKe MepedyeHb JTabOpaTOpPHBIX M TMPAKTHUYECKUX padboT
ABIISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JEJaeT BBHIOOP MPOBEACHUS J1a0OpPaTOPHBIX pabOT M OMBITOB C
y4ETOM MHIMBUAYATBHBIX OCOOCHHOCTEH 00YJarOXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS
®u3zuka — Hayka O npupone. Haydynele MeTonbpl NO3HaHUA OKpyxaroumero wmupa. Ponb
SKCTIIEPUMEHTA ¥ TEOPUH B MPOIIECCE IO3HAHUS MPHPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (HpU3UUIECKUX sBJICHUN U TipoiieccoB. Hayunbie runoressl. Gusnyeckre 3aKOHBI U
TeOpUHU. I'paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHIIMI COOTBETCTBUS.

Ponb 1 MecTo Qusuku B popMUpOBaHHM COBPEMEHHOW HAYYHOUH KapTHHBI MUpPA, B MPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AmnayioroBbsie ¥ U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC JaTYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHHUYECKOTO JBIKeHMs. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUabHOM
TOYKH, UX MPOEKIIMH HA OCH CUCTEMBI KoopauHaT. CII0KEHHE TTepeMEIISHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE © pPaBHOYCKOPEHHOE TpSMOJWHEHHOEe JBWKeHHe. ['padukun 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MepEMEIIEeHUS MaTepUaTbHON TOYKHA OT BPEMEHH.

CBoboaHoe masienre. Y CKOpeHue CBOOOTHOTO TTaeHUSI.

KpuBonunueiiHoe nBukeHue. J[BHKE€HHE MAaTepUATbHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHas CKOpocTh. llepmoag um dwacToTra oOparieHusl.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, JBUKEHHE CHApsJIOB,
LIETTHBIE U PEMEHHBIE NTEpEayH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIASI KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoGpa3oBanue IBUKEHHUNA € UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpoLIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpanenue ckopocTH npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOIIEHUSI MEXKY NYTSIMU, IPOUIEHHBIMHU TEJIOM 3a IIOCJIEI0BATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIB’KEHHH C HaYaJIbHOUM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUkKEHUS APUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunimun otHocuTenbHOCTH ['anmunes. Ilepswiii 3akoH HeroToHa. MHeprumandbHbIE CHCTEMBI
OTCUEéTa.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoii 3akoH HbproToHa a1 MarepuaibHOU
ToYkd. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUAJIbHBIX TOYCK.

3akoH BceMHpHOTo TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1moxos, cKoJibxeHus, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbXKEHUs U cuia TpeHus nokos. Koapduuuent tpenus. Cunia conpoTUBICHUS MIPU IBWKEHUU TeJla B
KUJKOCTHU WM rase.

[ToctynaTensHOE U BpallaTelbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CuiIbl OTHOCUTEINIBHO OCH BpalleHus. [1nedo cuibl. Y cinoBus paBHOBeCUs TBEPAOIO TeEa.

Texauueckue yCTpOfICTBa U MPAKTUYICCKOC NPUMCHCHUC: MOAIIUITHUKH, JIBUKCHUC NCKYCCTBCHHBIX
CIIYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariu.

HeBecomocts. Bec Teina npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHEeHHE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B IIPYKUHE U PE3SUHOBOM 00paslie, OT
ux nepopManuu.

HccenenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn 6 MexaHuke

Nmnynec maTepuanbHOW TOUYKM (Tena), CHUCTEMbl MaTepHUalbHBIX TOYeK. MMmynbc cuiibl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHHs UMITYlbca. PeakTuBHOE ABMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenmmaneHas sHeprus. [loTeHnuManpHas >Heprus yopyro aeGopMHUpPOBAHHOW MPY>KUHBI.
[ToTennmanpHas 3HEprust Teaa BOIN3K NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HETIOTEHIMAIBHBIE CUITBL. CBSA3b Pa0OTHI HEMOTEHUUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne ycTpoicTBa M MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIA MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCoOIOTHO HEYNIPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ M3MEHEHHEM MEXaHHYECKOM SHEpPruH Tejla Ha MpuMepe
PaCTsKEHHUs PE3UHOBOIO JKI'yTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 4 TEPMOJAMHAMHUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOW TEOPUH U HMX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe nBuxenue. uddysus. Xapakrep IBMKEHUS M B3aUMOJCHCTBHS 4YacTHIl BEIIECTBA.
Mopnenu cTpoeHus Ta30B, )KUAKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mojeneil. Macca u pazmepsl MoJiekyn. KonnuectBo Bemectsa. [locTtostnHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lienscust.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUUECKON TEOPUH HIEAIIBHOTO
raza. AOcCoNOTHas TemIepaTypa Kak Mepa CpeJHell KHHETUYECKON SHEpPruu TEeMJIOBOTO JABWKEHUS
yactul rasza. lllkana tremneparyp KensBuna. I'a3oBble 3akoHbI. YpaBHeHune MeHnaeneeBa—Kianelipona.
3akoH JlansroHa. M3omporiecchl B ieabHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYeCTBOM BemiecTsa. I paduueckoe
MIpeJICTaBICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n3006apa.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BellecTBa, GoTorpaduu MOJIEKYT OpraHMYECKHX
COCIMHEHUN.

OmnbIThl 0 AU PY3UH KUAKOCTEH U Ta30B.

Mojiennb GpOYHOBCKOTO JIBUKEHHS.

Mogens onbita IITepHa.



OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogeins, HIUTFOCTPUPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, HIUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HEAJIBHOTO I'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Macchl BO3QyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEN.

HccenenoBanue 3aBUCUMOCTH MEXKy IIApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevlt mepmoounamuku

Tepmoannamuueckas cuctema. BHyTpeHHss 3Heprus TepMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KosmyecTBo TemaoTel U pabora. BHyTpeHHsAsS sHEprusi OJHOATOMHOIO MJI€AJbHOIO Tasa.
Buns! Teronepeaaydn: TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIyY€HHE. Y I€JIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmuecTBo TEIIIOTHI pH TEIionepesaye.

[lonarue 06 ammabatHOoM mipouecce. IlepBbili 3akoH TepMOoaUHAMUKH. [IpuMeHeHHEe mepBOro
3aKOHA TEPMOJMHAMMKY K u3ompoiieccaM. I'paduueckast uHTepnperanust paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemoBpie Mamusbl. [IpuHIUNBL AelcTBUS TeIUIOBbIX MamMH. [IpeoOpazoBaHusi sHepruu B
TEIUIOBBIX MamuHax. KoapdumueHnt nonesnoro aeiictsus TteroBoil Mamwuubl. Hukn Kaphno u ero
KO3 (UIIUEHT TOJE3HOTO NEHCTBUSA. DKOJIOTMYECKHUE MPOOIEMbl TETNIO3HEPT €TUKH.

TexHnueckue ycTpoHCTBA M IPAKTHYECKOE NIPUMEHEHHWE: JBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpEeHHEN YHEPTUU Teja MPH COBEPIICHUH PAaOOTHI: BBUIET MPOOKH M3 OYTHIIKH IO
NeCTBHEM  CXaToro BO3[yXa, HarpeBaHue »ddupa B JAaTyHHOW TpyOke TyTéM  TpeHus
(BUIIEOIEMOHCTpAITHSA).

N3meneHne BHyTpeHHEH sHepruu (TeMiepaTypbl) Teja pu Terionepeaaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u kKoHAcHcamus. lcnapeHume u kumeHue. AOCOJNIOTHasT M OTHOCHUTEIbHAS
BIQXXHOCTh BO3AyXa. HacblleHHbl map. VYjenpHas TemioTa mNapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKukue

kpuctayisl. CoBpeMeHHbIe MaTepuaibl. [1naBiieHne U KpucTauIM3aus. Y aeabHas TEIUIoTa IUIaBJICHHS.
CyOimmarusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

Texuuueckue YCTPOﬁCTBa H IMPAKTHYCCKOC IMMPHUMCHCHUC: TUTI'POMETP H IICUXPOMETP, KAJTOPUMETP,

TEXHOJIOT'MU TOJy4YEHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBolicTBa HaCBHIICHHBIX [1aPOB.

Kunenue npyu NoHM>KEHHOM JIaBIICHUM.

CrniocoObl U3MEpeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTATMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAKHOCTH BO31yXa.

Pasnen 4. DuekrpoamnamMuka
Tema 1. dnekmpocmamuka
DnexTpu3aius Tel. DJNeKTpudeckuil 3apsn. J(Ba Buma snekTpudeckux 3apsaoB. [IpoBoaHUKH,
JTUDTIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS DIIEKTPUIECKOTO 3apsia.
Bzaumopneiicteue 3apsymoB. 3akoH Kymona. TodedHbli 2MeKTpHUecKHUid 3apsif. DJIEKTPUUECKOE

I10JI€. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO IOJIA. HpI/IHI_II/IH CYIICPIIO3UTTUHN DIICKTPUICCKUX nojaen. Jlnauum
HaHpH)KéHHOCTI/I QJICKTPUYICCKOTO IOJIA.



Pabora cun snmekrpocratuueckoro moss. [loreHnman. PazHocTh moTeHIManoB. [IpoBOAHUKH H
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJje. JuanekTpudeckast IpoOHUIIAEMOCTb.

OnektpoéMkoctb.  Konpaencarop.  DIeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa.  DJHEprus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckue yCTpOWCTBA W  MPAKTHUUYECKOE MPUMEHEHHUE: BJIEKTPOCKOM,  AIIEKTPOMETP,
ANIEKTPOCTATHYECKAS 3aIMTa, 3a3€MJICHHE JJICKTPONPUOOPOB, KOHICHCATOP, KOTMMPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMUIT JEHCTBUSA JJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSHKCHHBIX TEIl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM TIOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOPA OT TUIONIAIN TUTACTUH, PACCTOSTHUS MEXTY
HUMH U TUIJICKTPUIECKOUN MPOHUIIAEMOCTH.

DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHIT TOK. YCIOBHSI CYHNIECTBOBAHMS JJIEKTPUUYECKOro Toka. Mcrounwkm toka. Cuia
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa 171 ydacTka 1enu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YAENIbHOE COMNMPOTHUBJIEHUE BemecTBa. [locnenoBarenbHoe,
napajuieIbHOEe, CMEIIAHHOE COSAMHEHHUE TIPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUIECKOTO TOKa.

DJIEKTPOABMIKYIIAsl CUJla U BHYTPEHHEE COMPOTHUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa i MOJIHOM
(3aMKHYTOM) AyekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas MPOBOJMMOCTh TBEPABIX METAJIOB. 3aBHUCHUMOCTb CONPOTHUBIIEHHS METAJUIOB OT
Temmneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MpPUMECHas MPOBOIUMOCTh MOJIYIPOBOIHUKOB. CBoiicTBa p—N-
nepexojia. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOPAX M pacCIIaBaX 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS AUCCOLIMALIMS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTEIbHBIN pa3psia. Mosnus. [1nazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETpP, pPEOCTaT,
WUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI, IINEKTPOOCBETUTENbHBIE MPUOOPHL, TEPMOMETP
COMPOTHBIICHUS, BAKyyMHBIA JUOJA, TEPMHUCTOPHl U (HOTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIA HOI,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTbH CONPOTHUBIICHUS LWJIWHIPUYECKUX NMPOBOJHUKOB OT JJIMHBI, IUIONIAAH MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmelnanHOe coeAMHEHUE TPOBOTHUKOB.

[IpsiMmoe n3mepenue >neKTpoABMKyIIeH cuiibl. KopoTkoe 3aMblkaHNe rajdbBaHUYECKOTO 3JIEMEHTA U
OII€HKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa M MpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSISE TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbomul

N3yuenune cMemaHHOTO COeAMHEHUS! PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue snextponusa.



MexnpeaMeTrHblie CBA3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjmacce OCYyImECTBISETCS € YUETOM
COJZIepKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaduu H
TEXHOJIOTHH.

Mesicnpeomemnusie noHsamus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYYHOTO MO3HAHUS: SIBICHHE,
Hay4yHbld (akT, THUMOTEe3a, (u3MYeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, OSKCIICPUMEHT,
MOJIEJIMPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHWH, JHHEWHas (QyHKuMs, napabona, runepboia, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMN Ha OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexanmueckoe IBWKEHHE B )KMBOW mpupoze, muddy3us, 0CMOC, TETIOOOMEH >KUBBIX
OpraHu3MoOB (BH/Ibl TEIUIONEPEIAUuU, TEIIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B )KUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX T, MKUAKOCTEH U Ta30B, AIEKTPUUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOJIUTUYECKAS AUCCOIMAIINS, TAJIbBAHUKA.

l'eoepagpus: BNaxXHOCTHh BO3/4yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpazoBaHue JABIKEHUHN C UCIIOJIb30BaHMEM MEXAaHU3MOB, YUET TPEHUS B TEXHHUKE,
MO/IIIIAITHUKH, MCTIOF30BaHUE 3aKOHA COXPAaHEHHs HMITYJbCa B TEXHHKE (pakera, BOJOMET W JpyTHe),
JBUTATENb BHYTPEHHETO CrOpaHWs, mapoBas TypOuHa, OBITOBOWM XOJOMMIBHUK, KOHIUIHMOHED,
TEXHOJIOTUH TIOJIy4eHHSI COBPEMEHHBIX MAaTEePHaIoB, B TOM YMCIIe HAHOMATEPHAIOB, I HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAsl — 3alllUTa, 3a3eMJICHHE DJEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIH NpPHUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.
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Pa3znen 4. diekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHubie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrtop
MAarHUTHOM HHAYKIUU. [IpuHUMN Cyneprno3uivy MarHUTHBIX MOJed. JIMHMM MarHUTHOM WHIYKIIWH.
KapTuna nuHMi1 MarHUTHOM MHIYKIIMU TOJISl TIOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 1noJjie NpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMA MarHUTHOTO TOJISI JJIMHHOTO
MPSMOT0 MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYIIKA C TOKOM. OmbIT Opcrena.
B3aumoaelicTBue mpoBOAHUKOB C TOKOM.

Cua Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHna, e€ mMoAyiab W HampaBieHue. J[BHKEHHE 3apsyKEHHOM 4YacTHIBI B OJHOPOHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.

SIBieHMEe  DJIEKTPOMArHUTHOM  WMHAYKUMH.  [loToOk  Bekropa  MarHUTHOM  WHIYKIIMH.
DNEeKTpOABMKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIuU Dapanes.

BuxpeBoe anexktpuyeckoe mnoje. DIeKTpOABMAKYIIAs CUJIa UHAYKIIMU B IPOBOJIHUKE, JTBHKYILEMCS
MOCTYINATEIbHO B OJHOPOJHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBJ€HME CAMOMHAYKIHUH. DJIEKTPOABIKYILAS CHJIa CAMOUHTyKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHnueckre ycTporucTBa U MPAKTUYECKOE TPUMEHEHUE: MOCTOSIHHBIE MarHUThI, 3JIEKTPOMAarHMThI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.



3aBUCUMOCTD AIIEKTPOABIKYIIEH CHUIIBI HHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TOTOKA.
SIBneHue CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yueHre MarHuTHOTO TIOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHHUS IEKTPOMArHUTHON HHYKIINH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbsle KONEOAHUS

Konebarenpnas cucrema. CBOOOIHBIE MeXaHMYECKHE KoJiebaHUs. ['apMOoHHMUYEcKHe KoJieOaHus.
[lepuon, yactora, ammutyna u (aza konedanuil. [IpykuHHBIN MasTHUK. MareMaTH4eCKUN MasTHUK.
VYpaBHeHHe rapMOHUYEeCKHX KoJiebanwuii. [IpeBpaiienne s3Heprum npu rapMOHUYECKUX KOJIeOaHMIX.

KoneGarenbupiit  koHTYp. CBOOOIHBIE  3JEKTPOMAarHUTHBIE  KOJeOaHWS B  HACAIBHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHMYECKMMH U AJIEKTPOMAarHUTHBIMH KOJIEOAHUSIMHU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUsI SHEPTUHU B UI€aIbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBinenre o 3aryxaromux KoseOaHUSX. DBbIHYXJIEHHbIE MeXaHHYEeCKHEe KoJieOaHMUs.
Pe3onanc. BeIHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJeOaHusl.

[lepemennbiii Tok. CHHycOMJANbHBIA IEPEMEHHbII TOK. MOIIHOCT MEPEMEHHOTO TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HANIPSHKEHMUS.

Tpanchopmarop. [IpouwsBojcTBo, Tmepenaya ©  TOTPEOJICHHE  DJICKTPUYSCKOW  DHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOJCTBE AMEKTpOoIHEeprun. KynbTypa UCHOIB30BaHUS AIEKTPOIHEPTUH
B IOBCETHEBHOM JKU3HU.

TexHnueckre ycTpoHMCTBA M IPAKTHUYECKOE INPUMEHEHME: JJIEKTPUYECKUN 3BOHOK, T'€HEPATOp
MIEPEeMEHHOT0 TOKa, TMHUH JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeabHON CHUCTEMBI (MPYKHHHBIM WJIM MaTeMaTHYCCKUI
MAasITHHK).

HaGnrogenue 3aryxarmommx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezonanca.

CB0OOIHBIC PIIEKTPOMArHUTHBIE KOJICOAHMSL.

OcmorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA U HANPsDKEHUS. OT BPEMEHH) JUTSl SJIEKTPOMAarHUTHBIX
KoJieOaHUH.

Pe3onanc mnpu mocnenoBaTENIbHOM COEAMHEHUU PE3UCTOpPa, KATYIIKH HMHIYKTUBHOCTH U
KOHJICHCATOpA.

Monenb TMHUY 3JIEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJbIX KoJeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU M MAacChl
rpysa.

HccnenoBanue mepeMEeHHOTO TOKAa B MM M3 TOCIEAOBATEIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMAazZHuUmMHble 60JIHbL

MexaHn4ecKkue BOJIHBI, YCI0BUs pacnpocTpanenus. [lepuoa. CKopocTh pacipoCTpaHEeHUs U JIMHA
BoJHBL [lonepeunslie u mpoosibHbIE BOJIHBL. HTepdepeHus 1 udpakiius MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3JIY4Y€HMs] DJIEKTPOMArHUTHBIX BOJIH. B3aumHuas
opueHraius BekropoB E, B, V B anexkrpomarHuTHOll BosiHe. CBOHCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’keHHe, MpeloMIIeHUe, NoJsapu3anus, audpakius, nateppepeHus. CKOpoCTh 3IEKTPOMAarHUTHBIX
BOJIH.

[Ikana >neKTpoMarHuTHBIX BOJH. [IprMeHeHHe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCcBs3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY)KAIOIIEH CPEJIBI.

TexHuyeckne yCTpPOHCTBA W IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJbHBIE HMHCTPYMEHTHI,
yIBTPAa3BYKOBasl IUAarHOCTHKA B TEXHUKE W MEIUIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.
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Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHNUE TIOTIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebuomieecs: Teo Kak HCTOYHHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakimy MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYI0ON U 9acTOTOU KOJeOaHUM.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPAaKEHUE, IPEIOMIIEHHE, MOJSpU3alus,
madpaxys, nHTEpdEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMOJIMHEITHOE pacpOCTpaHEHUE CBETAa B OJHOPOAHOW cpexae. Jlyu
cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre N300paKeHMIA B IIJIOCKOM 3€pKalie.

[Ipenomiienne cBera. 3aKkOHBI TPENIOMJICHHS CBeTa. AOCOTIOTHBIA TIOKa3aTelb MPETOMIICHUS.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroil OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus csera. CiioxxHbIN cocTaB 6enoro csera. L{ser.

Cobuparomue u paccerBaromye JuH3bl. ToHKas arH3a. POKYCHOE pacCTOSIHUE U ONTHYECKasl CUIla
TOHKOM nuH3bL. [locTpoenue n3o0pakeHuii B coOuparommx U paccenBaroux jguH3ax. opmyna ToHKoOM
JIMH3BL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. MnaTepdepennns cBera. KorepeHTHbIE HMCTOYHHWKU. YCIOBHUS HAONIOACHUS
MaKCUMyMOB ¥ MHHHMYMOB B HWHTEP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. Judpakunonnas pemérka. YciaoBue HaOMIOACHUS TIaBHBIX MaKCUMyMOB IpU
MaJeHU MOHOXPOMATHYECKOIo cBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tongpuzanus ceera.

Texnuueckne ycTpoiicTBA M NPaKTHYECKOE MPUMEHEHHE: OuKM, Jyma, (oToammapar,
MPOEKIIMOHHBIM anmapaT, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAs OINTHKA, IUGpakUUOHHAs pemérka,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonmHEHOE pacIpOCTpaHEeHNE, OTPAKEHUE U TIpesioMyieHue cBeTa. ONTHYECKUEe TPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHimu ceera.

Ha6nronenue qudpakiuu cBerta.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns MpeoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue nucnepcuu ceeta.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel OPUMEHMMOCTH — KJIACCMYECKOM MexaHMkH. [locTymaTel  crnenuanbHOW — TEOpHUH
OTHOCHUTEJIBHOCTH: MHBApPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMme, NPUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHH U COKPALLEHUE JUTHHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Dnemenmul kearnmoeoii onmuKu
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®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €r0 YACTOTON. DHEPTHUs U UMITYIIEC (POTOHA.
OtkpeiTie u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (hoTOd(dEKTa.
VYpaBuenue Diinirerina st Gotorddexra. «KpacHas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XUMHUYECKOE ACUCTBUE CBETA.
Texauueckre yCcTpOHCTBa M MPAaKTUYECKOE MPUMEHEHHUE: (HOTORIEMEHT, (POTOAATUHK, CONHEUHAs
Oarapesi, CBETOIUO/.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IIMHKOBOH IIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTod(hheKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pe3depdopna mo paccesnuro o -yactuil. [ImanerapHast Mojaens
atoma. [loctynatel bopa. M3nydenue u mormomienre (HOTOHOB MPHU MEPEX0Jie aToMa C OJHOTO YPOBHSA
SHepruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUHU aToMa BOJIOPO/a.
BonnoBsie cBoMicTBa yacTull. BosHel ne bpoitns. KopnyckyasipHO-BOJIHOBOW Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckue yCTpoONCTBAa U NMPAKTUYECKOE NMPUMEHEHUE: CIEKTPalIbHBIA aHAIU3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Onpenenenre ATUHBI BOJHBI JIa3epa.
Habmronenue nuHelyaTsIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHEHYaToro crexTpa.
Tema 3. Amomnoe a0po
DKCNEpUMEHTHI, JI0Ka3bIBAIOIINE CIOKHOCTh CTPOCHUSA sapa. OTKpBITHE pPaAMOAaKTUBHOCTH.
OmnpiTer Pe3epdopra mo ompeneneHuIo cocTaBa paauoakTHBHOTO m3nydeHus. CBoiicTBa anbga-, Oera-,
raMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA W HeWTpoHa. HykionHas monens snpa I'eitzenOepra—Banenko. 3apsia sapa.
MaccoBoe uncio sapa. U3otormsl.
Anbda-pacnag. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. ['amMma-u3mydeHwe. 3aKkoH
PaZMo0aKTUBHOTO pacmaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. Jledekt maccsl sipa.
Snepusie peakuuu. [lenenve u cuHTE3 sep.
SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoOremMbl U MEPCHEKTUBBI SACPHONM SHEPTETHKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKH.
DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo 11 HAONIOIGHUS U PETUCTPALIUU dIIEMEHTAPHBIX YaCTHII.
OyHaamMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.

TexHuyeckue ycTpoHCTBa W MpPaKTHYECKOE NMPUMEHEHUE: 03UMETp, KaMmepa BuibcoHa, saepHblit
peaktop, aToMHast Gomba.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPHU3NKHU

OTalbl Pa3BUTHA aCTPOHOMUMU. HpI/IKHaI[HOe 1 MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUU.
Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[]>1, IJIAHETBI, X BUAUMOC JIBHKCHUC.
ConHeuHas cucTeMa.

COJ'IHI_[C. ConHeuyHas aKTUBHOCTH. MCTOYHUK OHCPIrun COJ'IHI_[a U 3BE3]. 3Bé3£lbl, HNX OCHOBHBLIC
XapaKTCPUCTUKHU. I[I/IanaMMa ((CHCKTpElJ'IBHBII:I KJ1accC - CBCTUMOCTDB». 3Bé3,[[LI rJIaBHOM

12



IIOCJIENOBATEIBLHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IVIABHOM IOCIIEN0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE NPEACTABIEHUS O MIPOUCXOXKAEHNUN U 3Botonuu CoHLa u
3BE3/. DTarbl )KU3HU 3BE3NL.

Mneunsiéi [lyre — nama [anaktuka. Ilonoxenwe u aBuwxenue Connua B [amaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBasapbl. YEpHbIE ObIPHI B SApaxX IaJaKTHK.

Bcenennas. Pacimpenne Bcenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopust Bonbmioro
B3pbIBa. PeslKTOBOE H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKECHUN JUIS
OTIpE/IeNICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTYILIAPHS U SIPKUE 3BE3/BL.

HaGnronenus B teneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoBTOpPeHUE

Ponp ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTUYECKOW, COIUATBHOM U STUUYECKOU
cdepax AeqaTeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOW KapTHHE
MHpa, posib (U3NUECKON Teopuu B (GOPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKON KapTHHE MHUpPaA, MECTO
¢u3nuecKkoil KapTUHbI MHpa B OOILIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpPEICTaBICHUI O
MIpUPOJIE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocylecTBisieTcss ¢ Y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBS3el C KypcamMu MaTeMaTHKH, OMOJOTMH, XUMHUH, Teorpaduu u
TEXHOJIOTHUH.

Meosicnpeomemnole nouwsmusi, CBI3aHHbIE C M3y4YEHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
Hay4HbI (akT, runoresa, (QuU3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaONIOJEHUE, HKCIIEPHUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUEe (QYHKIUU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPBl M HX MPOCKLUUU Ha OCH
KOOpDAMHAT, CJOXKEHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTapHbBIX (QYHKUUH, NpPU3HAKW MNOJ00US
TPEYrOJIbHUKOB, ONPEAEICHNE TUIOAAN TUNIOCKUX (GUTyp U 00bEMa Tell.

Buonoeus: snekrpuueckue sBICHHS B KMBOH IpHUpoJe, KoyieOaTeNbHblE IBMKEHUS B HKHBOMN
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOU IIPUPOAE, ACHCTBUE Palalliy HA KUBbIE OPraHU3MBI.

Xumusa: CTPOGHHE aTOMOB W MOJIEKYJ, KPHUCTaJUIM4YecKas CTPYKTypa TBEPIABIX TeJ, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEIIETKHY, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: MarHuTHbBIE TMOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyJl, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIICTPSICCHUN.

Texnonocus: JMHUW DIEKTPOIIEpENad, TEHEPAaTOp IEPEMEHHOTO TOKA, AJIEKTPOJBUIaTElb,
UHAYKIMOHHAs T1eyb, pajap, paJuoNpUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAsi ONTHKA, COJHEUYHas Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yuebHoro mnpeamMera «®dusnka» Ha ypoBHE cpeaHero obmero odpazoBaHus (06a30BbIH
YPOBEHb) JOJDKHO 00ECTIEUUTh JTOCTH)KEHUE CIIEAYIOIIUX JIMYHOCTHBIX, METapeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamMeTa «Du3nka» T0KHBI OTPaXaTh TOTOBHOCTh
U CIIOCOOHOCTH O0YYaIOLIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CHCTEMOM IIEHHOCTHBIX OpHUEHTALMH, TO3UTHBHBIX BHYTPEHHUX YOEXJICHHH, COOTBETCTBYIOIIUX
TPAaJULIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOILECTBa, PpACIIMPEHUE KHU3HEHHOTO OIBbITa U OINbITa
JESITEILHOCTH B MPOLIECCE pealn3allii OCHOBHBIX HAINPaBICHUM BOCIIUTATENBHON AEATEIBHOCTH, B TOM
4HCJIE B YACTHU:
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1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3ULUU OOYYaIOUIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO O0IIECTBa;

MPUHATHE TPAJAUIIMOHHBIX O0IICUYETIOBEYECKUX T'YMaHUCTUUECKUX U JEMOKPATHYECKUX [ICHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIbHOCTh B HHTEpEcaxX I'PakJaHCKOT0 00IIECTBA, y4aCTBOBATh
B CaMOYIIPaBJIEHUU B 00pa30BaTENIbHOM OpraHu3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAILHBIMH WHCTHTYTAMH B COOTBETCTBUU C UX (YHKIHSIMHU H
Ha3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCUHCKOM TPk TAaHCKOW MICHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSM POCCHUUCKHX YYEHBIX B
obnactu (pU3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ’TUUECKOTO MOBE/ICHUS;

CIOCOOHOCTh OIIGHMBAaTh CUTYAIlMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICHh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHpY, BKIIOYas OSCTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEpEC K pa3Iu4HbIM cepam mnpodeccrnoHaNbHON AESTeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(hMBUKON M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBHIOOp Oymymier mpodeccuu U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa3oBaHWI0O M camMoOOpa3oBaHMIO B oOjacTu (u3uMKu Ha
MPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rHYECKOr0 BOCTIUTAHUS:

cOpPMUPOBAHHOCTh ~ DKOJIOTMYECKOW  KYJIbTYpbl,  OCO3HAaHUE  TJO00ANbHOTO  XapakTepa
AKOJIOTUYECKHUX TTPOoOIeM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JACHCTBHII B OKpYKAlOWIEW CpeAe HAa OCHOBE 3HAHMS IIEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiupeHe OIbITa JAEATEIbHOCTH HKOJOTMYECKON HaNpaBlIEHHOCTH HA OCHOBE HMMEIOIIHXCS
3HaHUH N0 (PU3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
(hbU3UYECKON HAYKH;

OCO3HAHHE IICHHOCTH HAy4yHOW JesATeNbHOCTH, TOTOBHOCTh B TMpoliecce H3ydeHHs (PU3UKU
OCYILIECTBIISITH IPOEKTHYIO M UCCIIEI0BATEIBCKYIO IEATEIbHOCTh MHAUBHUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYaAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPENENATD eI IEATENbHOCTH, 3a/1aBaTh [MAPAMETPbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
pa3pabaTeiBaTh IJIaH pEHICHHUs] MPOOJeMbl ¢ y4€TOM aHajih3a HMEIOIIUXCS MaTepHabHBIX U
HEMaTEpUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLICHUBATH
PHCKH MOCIEACTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBATh M  BBIMONHATH PabOTy B  YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO W
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.
ba3zoBble uccieaoBarebckue AecTBUS .
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BIIICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH MOHSATUSIMHU U METOJaMU (PU3HUECKON HAYKH;

BJIAJIETh HaBBIKAMU Y4€OHO-UCCIIEIOBATEIbCKONW U MPOEKTHOW JAEATENLHOCTH B 00JacTH (U3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHs 3a/1a4 (PU3UIECKOTO
COJIepKaHUsI, IPUMEHEHUIO PA3INYHBIX METOI0B MTO3HAHMS;

BJIAJECTh BHUJAAMU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro MHTEpIpETalu,
MpeoOpa30BaHUI0 U MPHUMECHCHHUIO B PA3IMYHBIX YUEOHBIX CUTYyallUsAX, B TOM 4YHCIIC MPHU CO3JAaHUU
y4eOHBIX MPOCKTOB B 00JIaCTH (HU3HKH;

BBISIBIISITh TIPHYMHHO-CJICICTBEHHBIC CBSI3M M aKTYaJIM3MPOBAThH 33/1ady, BBIJIBHTaTh THIIOTE3Y €€
pEIICHHs, HAXOJIUTh APTYMEHTHI JUIS JOKA3aTebCTBA CBOMX YTBEPXKICHHIA, 3aJaBaTh NapaMeTpbl H
KPUTEPHUH PEIICHUS;

AQHAIM3WPOBATh IOJIYYCHHBIC B XOJC PEHICHUS 334 PE3yiIbTaThl, KPUTUUCCKH OIICHHBATh WX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (opMyIHpOBaTh COOCTBEHHBIC 3a7aull B 00Pa30BaTEILHON JAEATEIBHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb EPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 00IacCTh KU3HEAECSATEIbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEyIaraTh OPUTHHAIBHBIEC TI0IX0IbI ¥ PEIICHHSI,

CTaBUTh MPOOJIEMBI U 3aJjauH, TOIYyCKAIOIINE albTEePHATUBHBIEC PEILICHUSI.

Patora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU IOJTydeHUs WH(POPMAIUU (PH3UIECKOTO COJCPKAHUS M3 MCTOYHUKOB Pa3HBIX
TUIOB, CaMOCTOSITEIbHO OCYIIECTBIIATH IIOWCK, AaHaJU3, CHUCTEMATH3alUI0 M HUHTEPIPETALUIO
WH(OPMAIMH PA3TMYHBIX BUIOB U ()OPM TIPEICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

WCII0JIb30BaTh CPEJICTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHHH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHM3alMOHHBIX 3a7ad C coOdrofieHueM TpeboBaHUMN
SPrOHOMHUKH, TEXHUKHU OE€30MaCHOCTH, TMTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBbIX M 3TUYECKHX HOPM,
HOPM UHGOPMAITMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJIEp>KaHUS B PA3NIUYHBIX (opmarax ¢ y4y€TOM Ha3HAYCHUS
nH(pOpMAaLIUY U 1IeJIeBOM ayAUTOPUH, BEIOUpAs ONTUMAIbHYIO (OpPMY MPEACTABICHUS U BU3yaIU3aliu.

KoMMyHMKaTUBHBbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eCTBUSA:

OCYILIECTBIISITH OOLIEHHE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON PaOOTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBUI € Yyu€ToM OOLIMX HMHTEPECOB H
BO3MOXHOCTEH Ka)I0T0 4jieHa KOJUICKTHBA;

MPUHUMATD LIEJTH COBMECTHOM AESITETbHOCTH, OPTraHU30BBIBATH U KOOPIMHUPOBATH NEHCTBUA 1O €&
JOCTHMIKEHHIO: COCTABIIATh IUJIaH JACWCTBUM, paclpeneisTh pOdu C Yy4ETOM MHEHHMH YYaCTHUKOB,
00CYXXJaTh pe3y/bTaThl COBMECTHOM paboThI;

OIICHUBATh KAueCTBO CBOEr0 BKJIAJa W Ka)XJOTO y4YacTHHKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpenaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HJAEU C TO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETHYECKOE MOBEIECHUE B PA3MUYHBIX CHUTYaIHSIX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIEe YUeOHbIe JAeiicTBUS
Camoopranmn3anus:

CaMOCTOSITENILHO OCYIIECTBIATH MO3HABATEIBHYIO JESATENLHOCTh B 001aCTH (U3UKH U aCTPOHOMHUH,
BBISIBIISITH TIPOOTIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTABJIATH IJIAH PEIICHHs pAaCYETHRIX M KAUECTBEHHBIX 33]1a4, TJIaH BBHITOJTHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOUYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;
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OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHMIO U MPOSBICHUIO JPYIUIMH B 007acTH (PU3HKH, MOCTOSHHO
MOBBIIIATH CBOM 00pPa30BATENBHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JCSITEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIIQJICTh HAaBBIKAMH TIO3HABATEIILHOW pe(lIeKcHy Kak OCO3HAHHsI COBEpIIACMBIX JICHCTBUU H
MBICITUTENBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA,

WCIIOJIb30BATh MPUEMBI pe(PIICKCUU JJIs OIICHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATHh PUCKH M CBOCBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHATU3E PE3yIbTaTOB JACSATEIHHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporiecce 1ocTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI 10 (GU3HKE JIJIST YPOBHS
cpenHero oOmiero oOpa3oBaHMs y OOYy4YalOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN HMHTEIJICKT,
MIpeAIoaraumi copMrUpoOBaHHOCTS:

CaMOCO3HAHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE, BHJIETh
HaIpaBJIEHUs Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJIEHNE, CIIOCOOHOCTH aJalTHPOBATHCS K AIMOIIMOHAILHBIM U3MEHEHHUSIM U MPOSBISATH THOKOCTH, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHIKEHUIO LU U yCIEeXy, ONTUMMU3M,
WHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATH MCXO/ISI M3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATH
€ro IpU OCYILECTBICHUH OOIIEHNUs, CIOCOOHOCTb K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTpanBaTh OTHOIICHUS C APYTUMU JIIOJbMU,
3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3pemiaTth KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kjacce nmpenMeTHbIC pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HA TIPUMEPax POJIb U MECTO (PU3UKU B (OPMHPOBAHWU COBPEMEHHOW HaydHOU
KapTUHBl MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B IMPAKTHYECKOW AESITEIbHOCTH
JIFOJIEH

YYHUTHIBaTh TPAHUIBI TPUMEHEHHS HW3YUYCHHBIX (U3MYECKUX MOJICICH: MaTepHalbHas TOYKa,
WHEpIMajgbHas CUCTeMa OTcuéra, abCOIOTHO TBEPIOE TENO, MACATBHBINA Ta3, MOJCIH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN JIEKTPUUYCCKUN 3apsi1 MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (pu3MUYeCKUe SABICHUS (MPOIECCHI) M OOBICHATh UX Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHS BEIIECTBA U AJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBW)KEHHE, CBOOOJHOE MAaJCHHUE TeJ, ABIKEHUE MO OKPYKHOCTH,
WHEepLHs, B3auMoieicTBrue Tel, Auddy3usi, OpOyHOBCKOE TBUKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX
Tel, W3MeHeHHe oO0bEMa Ten mpu HarpeBaHuW (OXJIaXKICHHWH), TEIUIOBOE PAaBHOBECHE, HCIIApPCHHE,
KOH/JICHCAlIUsl, TUIaBJIEHUE, KPUCTAJIN3allUsl, KHIIEHUE, BIXKHOCTh BO3/yXa, OBBIIICHUE JAaBICHUS ras3a
MIPU €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXK]y IapaMeTpaMu COCTOSIHUS Ta3a B U30Ipolieccax,
ANEKTPU3aLUs TeJl, B3aUMOJIEUCTBUE 3aps/IOB;

OTHCHIBATh MEXaHHMYECKOE JBIDKEHUE, WCIONb3Yys (U3NYECKHE BEIWYHHBI: KOOpJIWHATA, MYTh,
NepeMelIeHne, CKOpPOCTh, YCKOPEHHE, Macca Tena, CHJla, UMIYJIbC Tela, KUHETUYECKas SHeprus,
MOTEHIIMANbHAS YHEPTHUs, MEXaHU4YecKasi paboTa, MexaHudeckasi MOIIHOCTb; TPU OMUCAHUH MPABHIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT HCIOJNB3YyEeMbIX BEIUYMH, MX OOO3HAUEHUS W EIUHUIBI, HAXOIUTh
(hopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BETUYHUHY C IPYTUMH BEIMYNHAMU,

OTHCHIBATh M3YYCHHBIE TEIJIOBHIE CBOMCTBA TEN W TEIUIOBBIC SBICHUS, UCTONB3YS (H3UYECKHE
BEJIMYMHBIL: JaBJICHUE Ta3a, TEeMIlepaTypa, CpPEAHssl KUHETUYECKas SHEPrusi XaoTHUUECKOTO ABMKEHUS
MOJIEKYJ, CpeTHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSISI SHEPTUs, padoTa
ra3a, Kod3QQUIMEHT MOJIE3HOTO NEHCTBHS TEIUIOBOTO IBUTATENS; IPU OMUCAHWUU MPABHIBLHO TPAKTOBAThH
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(GU3NYEeCKUi CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAYEHUS W E€AWHUIBI, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOIINE TAHHYIO (PM3UYECKYIO BEIMUHUHY C APYTMMHU BEIMYUHAM;

ONMCHIBaTh HU3YyYEHHBIE JJIEKTPUYECKUE CBONCTBA BELIECTBA M DJEKTPUYECKUE SBIJICHUS
(mporiecchl), UCHONB3yS (DU3MUECKHE BEIUYUHBL: DIIEKTPUYCCKHHA 3apsij, DIEKTPHUECKOEe II0JIe,
HaNpsDKEHHOCTD T0JIsI, MOTEHLIMAJ, Pa3HOCTb IOTEHIMAJIOB; IPU OINMCAHUU IMPABUIBHO TPAKTOBATh
(GU3NYECKU CMBICTT HCIIOJNB3YEMBIX BEIUYMH, WX O0003HAUEHHUS W EIUHMIBI;, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PM3NUECKYIO BEIMUUHY C APYTMMHU BETHYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCH U SBJICHUS, UCTOJB3Yysl (PU3NYECKUE 3aKOHBI M MPUHIUIIBL:
3akoH BceMupHoro Tsarotenus, |, 1l u 1l 3akonsl HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEHMsI UMITYJIbCA, MPHUHLMII CYNEPHO3ULUU CHJI, IPUHLUI PABHONPABHUS HHEPLUUAIBHBIX
CUCTEM OTCU€Ta, MOJEKYISPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeaHell KHHETUYECKON SHEPTHH TETJIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOJIIOTHON TeMIepaTypoi, MepBhIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsiia, 3akoH KyinoHa, npu 3Tom pa3iuyarb
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIlbI, 0OJIACTH)
MIPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE TPUHIMMBI JCHCTBHUS MallUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nauyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh  OKCIEPUMEHThl IO HUCCIEJOBaHMIO (U3MYECKUX SIBICHMH U MPOILECCOB C
HCIOJIb30BAHUEM TNPSMBIX M KOCBEHHBIX HM3MEPEHUH, NMpU 3ToM (HOpMyIupoBaTh NpodieMy/3agauy u
TUIOTE3Y yueOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIOAKEHHOTO 000pyI0BaHUS, TPOBOJAUTH
OTBIT ¥ POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSIMbIE U KOCBEHHbIE H3MEpPEeHMs (U3NYECKUX BEJIMYMH, MPU STOM BBIOMPATH
ONTUMAJIBHBIA CIMOCOO M3MEPEeHHs U HCIOJIb30BaTh H3BECTHBIE METOJbl OIIEHKM IOrPEUIHOCTEeH
U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (GU3NYECKUMHU BEJIWYMHAMU C HCIOJIb30BAaHHUEM MPSIMBIX
W3MEpEHUH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH Pe3ysIbTAaThl MOJIy4EHHOM 3aBUCUMOCTHU
(bu3nyecKux BeIMYUH B BUE TaOIUI U rpaUKOB, eaTh BBIBOJIBI [0 pe3yJbTaTaM HCCIIEeI0BaHUS;

coOmoiaTh MpaBWiia OE30TAaCHOTO TpyAa MPHU NPOBEACHUHM HCCIEAOBAaHUN B paMKax Y4eOHOTO
SKCIEPUMEHTa, Yy4eOHO-UCCIIEJOBATENIbCKOM M  IMPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYIOBAHHS;

pemath pacy€THble 3aJauyd C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONb3Yys (PU3NYECKHe
3aKOHBI U MPUHIUIIBL, HA OCHOBE aHANM3a YCIIOBUS 3aJaud BHIOMpPATh (U3UYECKYIO MOJEIb, BBIICIATH
¢buznueckue BeIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE 7Sl €€ pelIeHHUs, TPOBOAUTh PACUEThl U OLIEHUBATH
PEaIbHOCTh MOJYYEHHOI0 3HaUYeHUs (PU3NYECKON BETUUYHHBI;

pelmarh KayeCTBEHHbIE 3aJaud: BBICTpAWBaTh JIOTHYECKH HEMPOTHUBOPEUYHBYIO  IIETIOYKY
paccyXJeHUi ¢ OMOpPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;

UCII0JIb30BaTh MpPH pEIICHUH y4eOHBIX 3a/lad COBpEeMEHHbIe MH(OPMAalMOHHbIE TEXHOJIOTHH s
MOUCKA, CTPYKTYPUPOBAHUS, HMHTEPHpPETAlMU M TMpEACTaBICHUS Y4eOHONW U HAy4HO-MOMYJISIPHON
uH(pOpMallUY, TOJTYYEHHON W3 PA3NIUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIy4aeMYIO
nHpopManuo;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOexkHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCII0JIb30BAaTh TEOPETUUYECKUE 3HAHHUS MO (PU3UKE B TMOBCEAHEBHOW >KM3HHM [UIsl 00ecredeHus
0€30MacCHOCTH MpU OOpalleHuu ¢ NpUdbOpaMu M TEXHUUECKUMH YCTPOHCTBAMHM, Al COXpaHEHHS
3JI0POBBSI U COOJIFOJICHHS HOPM 3KOJIOTHYECKOTO MOBEAECHUS B OKPYKaIOLIeH cpeie;

paloTath B IpyIMIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLUANIBHBIX poJieH, MIIaHupoBaTh paboTy IPYIIIbI,
palMoHaNBHO paclpeseNaTh 003aHHOCTH U IUIAaHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX,
aJIeKBaTHO OIICHMBATh BKJIAJ] KKJOT0 U3 YYaCTHUKOB I'PYIIIBI B pellIEHHE pacCMaTpUBAaeMOM MPOOIIEMBI.

K xoniy oOydyenus B 11 Kiacce nmpeJMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax poiib U MeCcTO (pu3MKHU B (POPMHPOBAHUU COBPEMEHHOW HAY4YHOM
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU WU TEXHOJIOTHH, B IPAKTHYECKON AEATEIbHOCTH
J0/IeH, IETTOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA;
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YUUTHIBATh T'PAHUIIBI IPUMEHEHHS W3YyYCHHBIX (PU3UYECKUX MOJICNICH: TOUCUHBIH AIEKTPUUECKUN
3apsij, JIyd CBeTa, TOYCUHBI MCTOYHHK CBETa, SIEpHAs MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO
A1pa Ipy perIeHny GU3NIECKUX 3aj1ad;

pacrio3HaBaTh (HU3MUYECKHE SBIEHHUS (IIPOIECChI) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA ¥ KBAaHTOBOW (DU3UKU: DICKTPUYECKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAs MHIYKIUS,
JEWCTBUE MArHUTHOTO TIIOJII Ha TPOBOAHMK C TOKOM W JBWKYIIUICS 3apsill, SJIEKTPOMarHUTHBIE
Koie0aHWs W BOJIHBL, NPAMOJIMHEHHOE paclpoOCTpaHEHHE CBETa, OTPAXKEHHE, MPEIOMIICHHE,
uHTephEepeHIHs, TUPpaKIus U TONAPU3aAIMs CBETa, JUCIEpCUs CBeTa, (OTOANEKTpUYeCKUid IPPeKT
(dpotorddekT), CcBEeTOBOE MAaBlICHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJa,
€CTEeCTBEHHAS U HCKYCCTBEHHAs paJIOaKTHBHOCTH;

ONHKCBHIBATH MW3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPHUUECKUE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOAUMOCTD PA3ITUYHBIX CPEJl) U AIEKTPOMArHUTHBIE SIBICHUS (ITPOIECCHI), HCTIOIB3YS
¢bu3nvecKre BETMYHUHBL: DIIEKTPUUYESCKHUNA 3apsi]l, CHIIa TOKa, MIEKTPUYECKOE HAIPSDKEHHUE, SJICKTPUIECKOEe
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, dJIEKTPOIBMKYINAs CHiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, YHEPTHUS DIIEKTPUIECKOTO ¥ MarHUTHOTO
MoJIeH, TepHoa M 4YacToTa KojiebaHWi B KojieOaTenmbHOM KOHTYpE, 3apsii M CHja TOKa B IIpoIecce
TapMOHHUYECKHX DIIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE PacCTOSHHE M ONTHYECKasl CUIIa JIMH3BL, TIPU
OTMCAaHWH TPABHIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIB3YEMBIX BEIHYMH, X O0O3HAUYCHUS H
eIMHUIIBI, YyKa3biBaTh (OPMYJBI, CBS3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYNHAMH,

OTIMCHIBATh W3YyYCHHBIC KBAHTOBBIC SBIICHUS M IIPOIECCHI, UCTONB3Ysl (U3NYECKAE BEITHMYUHBL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, SHEPTHSI U UMIYIIEC (DOTOHA, TIEPHO
MOJTypacIiajia, SHEPTHsl CBSI3U aTOMHBIX S/Iep, TIPH ONMCAHUU TPABIIILHO TPAKTOBATH (PU3MUYECKHIA CMBICTT
WCTIONB3yEMBIX BEIMYHMH, MX 00O3HAUCHWsI W €IWHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JAaHHYIO
(bu3MYECKyIO BEIMUUHY C IPYTUMU BETMUYUHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEITHUNHBL,

aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCHl U SIBICHUS, UCTONb3ys (PU3NUYeCKue 3aKOHBI U MPUHLIMUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U MapaieIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3aKOH JKoysa—
JleHia, 3aKOH AJIEKTPOMAarHUTHOW MHIYKIIUU, 3aKOH MPSMOJMHEHHOIO paclpoCcTpaHeHHs CBETa, 3aKOHBI
OTPaKCHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHWE OWHIITeWHa it (ororddexra, 3akoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXpaHEHUS UMITYJbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOIro 3apsia, 3aKOH
COXpaHEHHUs MacCOBOI0O YHCIIA, MOCTYIaThl bopa, 3aK0H paJloaKTUBHOIO paciaja, [pH STOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCJIOBHS (TpaHUILIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTPE/eNIATh HAaIpaBJICHUE BEKTOpa MHAYKUHWM MAarHUTHOTO TOJS HPOBOJAHHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMOE INIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh  OKCIEPUMEHThl IO HUCCIENOBaHMIO (PU3MYECKHX SIBJICHMM U MPOIECCOB C
WCIOJIb30BAaHMEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHUM: Mmpu 3ToM (HOpMymupoBaTh MpodiieMy/3agady u
TUINOTE3y yueOHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYyI0BaHUS, TPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MpPSIMbIE U KOCBEHHBIE U3MEpEeHHsS (U3NYECKUX BEIWYHH, MPU STOM BBIOUPATH
ONTUMAJBHBIA CIMOCOO M3MEPEeHHS U HCIOJIb30BaTh H3BECTHBIE METOIbl OIICHKH IOrPEUIHOCTEe
U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HCHOJb30BAaHHWEM MPSMBIX H3MEPEHH: Ipu
TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3UUECKUX
BEITUYMH B BUJIE TaOIHI U TpadUKOB, JeNaTh BBIBOABI MO pe3yabTaTaM HCCIEI0BaHNUS;

coOuoaTh mpaBuia OE30MaCHOTO TpyAa MpH NMPOBEICHUM HCCIEIOBAHUN B paMKax ydeOHOTro
IKCIIEPUMEHTa, Yy4eOHO-HCCIEeIOBAaTeIbCKOH M  MPOEKTHOM  JEsATEeIbHOCTH C  HCIHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOICTB U 1ab0PaTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 33JaHHOW (DM3MYECKON MOJIENIbI0, HCHOJB3YS (hU3HUYecKHe
3aKOHBI M TPUHIMIIBI, HAa OCHOBE aHaJIW3a YCJIOBHS 33Ja4M BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATH
¢u3nyeckrue BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelleHHs], TPOBOIUTh PacyEThl U OLIEHUBATh
peaTbHOCTh MOTYYEHHOTO 3HAaUeHUs (PU3NUECKOM BETUYMHBI;
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peuiaTtb Ka4CCTBCHHBIC 3aJayu: BBICTpauBaTb JIOTHUYCCKHU  HCHOPOTUBOPCUUBYIO HOCIMOYKY
paccyXJeHHU C ONOPOW Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHHUS,

HCII0JIb30BAaTh NpHU PCHICHUUA y‘-IGGHBIX 3a/la4 COBPECMCHHBIC I/IH(l)OpMaL[I/IOHHLIe TCXHOJOIuM JId
MOWCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETALMU M MPEJCTaBICHHUA y4eOHOW W HAyYHO-TIOMYJISAPHON
uHpOpMAIUY, TOJYYCHHON M3 pPa3lUYHbIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIYYaeMYIO
nH(pOpMAIIHIO;

OOBSICHATh TPUHIMIIEI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarh
YCTIOBHSI HX 0€3011aCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

IIPUBOJIUTH IIPUMEPHI BKIIAAAa POCCUMCKHUX U 3apyOexHBIX y4EHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPCTHUYCCKUC 3HAHHUA I10 (bPIBI/IKe B HOBCGHHGBHOﬁ JKU3HU JI1 oOecrieyeHus
0€30MaCHOCTH TpU OOpalleHWd ¢ NPUOOpPaMU M TEXHHUUYECKUMH YCTPOWCTBAMH, JJISI COXPaHEHHS
3JI0POBBS U COOJIIOICHHS HOPM IKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIIE C BBIMOJIHEHUEM Pa3IMYHBIX COLUATbHBIX POJIEH, TUIAaHUPOBATh PabOTy rPYIIIILI,
pallOHAJIBHO pPaCHpeaACIiiaThb 00s13aHHOCTH H IIAaHUPOBATE ACATCIBHOCTh B HECCTAHAAPTHBIX CUTYyalUAX,
a/IeKBaTHO OLIEHMBATh BKJIAJl KaXXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHHE pacCMaTpUBaeMOM MPOOIEeMBI.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumeHnoBaHue pa3esioB Koamectso yacos
n/n M TeM MPOrpaMMbI Beero Kontposbhubie | [lpakTuyeckue JaekTpoHHbIE (HH(POBbIE)
padoThI padoTbI o0pa3oBaTebHbIE PeCypChl
Paznea 1. PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHMUSI
11 ®Du3nka 1 METOIBI 1 bubmauoreka LIOK
Hay49HOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 1
Paznen 2. MEXAHUKA
21 | Kumewaruxa 0 ! htipsim ecbo0 T 76410172
2.2 | Hunamuca ! 2 ttpsyim edso0 M/ 7H41bf72
23 3aKOHbBI COXpaHEHUS B 6 1 1 bubmmnorexa [JOK
MEXaHHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 bubnuoreka [IOK
KHHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 1 ﬁggg?/ﬁizicﬁ),orﬁﬂ f41bf72
33 | seneorsa dwosme |5 Bufimorera LIOK
https://m.edsoo.ru/7f41bf72
TIePEXO0 bl
Hroro no paszneny 24
Paznea 4. DJIEKTPOJANHAMHUKA
bubnuoreka [JOK
4.1 DICKTPOCTATHKA 10 https://m.edscﬁ).ru/7f41bf72
[TocTostHHbII
47 JJIEKTPUYECKUH TOK. 12 5 5 bubnuorexa [IOK
Toxu B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
11 KJIACC
HaHMeHOBaHI/Ie KOJ’IH‘!GCTBO qgacoB
Ne n/m PAIIEIOB B Tem K I JaexkTpoHHbIE (H(PO-BHIE)
OHTPOJII)HI)Ie paKanecxne
MPOrpPamMMBbl Beero padoThI padoThI 00pasoBaTeILHbIe pecypent
Pa3ngen 1. DJIEKTPOJIMHAMUKA
1.1 g/ljferff ToHLiaerl:I(p)izag 11 1 2 bubnmorexa [TOK
: P https://m.edso00.ru/7f41c97¢
I/IHI[YKIII/I?I
Hroro no pazneny 11
Pasnen 2. KOJJEBAHUS 1 BOJIHBI
21 oot | © ] BuGmorexa LIOK
' https://m.edsoo.ru/7f41c97c
KOJIEOaHNs
22 o | 5 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka [IOK
2.3 Omrruka 10 3 https://m.edsoo.ru/7f41c97¢
Wroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI
31 crenuajIbHOI 4 1 bu6mmoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIIEHOCTH
Hroro mo pazgeny 4

Pazgen 4. KBAHTOBASA ®PU3UKA

41 ONeMEeHThI 6 bu6mmoreka [IOK
' KBAHTOBOU OITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 37pO 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Pa3pea 5. QJIEMEHTBI ACTPOHOMUU 1 ACTPOPU3UKHU

‘1 ONeMEHTEI . . bub6nuoreka IIOK
. aCTPOHOMHH U https://m.edsoo0.ru/7f41c97c
acTpopU3UKH
WToro mo paszeny 7

Pa3nesa 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 Oo6oOmaromee 4 1 bubmuoreka [JOK
MTOBTOPEHUE https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 5 6
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne ara oMalIHee
n/n Tewa ypoxa IJIaH . ¢dakr i::u[aﬂne

1 Bsoansiii nHcTpyKTaX 10 Th. @u3nka u no3Hanue
MHpa.

2 MexaHu4eckoe JABUKEHUE.

3 PaBHOMEpHOE ABMKEHUE Tl

4 [IpssMOIMHENHOE PABHOYCKOPEHHOE IBUKECHHE
[epBuunslit uaCcTpyKTax o Th. Jlaboparopuas padoTa

5) Nel «M3yuenue nBuxkeHus Tena OpOIIEHHOTO
TOPU30HTAIIBHOY

6 PaBHOMEpHOE NBUXKEHNE TOUKHU IO OKPY>KHOCTH.

7 KunemaTtnka abCoFOTHO TBEPJIOTO TeJa.

8 3akons! HproToHA.

9 Cusia TSHKECTH U CUjla BCEMUPHOTO TSTOTEHUSI.

10 Hedopmanuu u cuisl ynpyroctu. 3akoH ['yka

11 JlabopaTtopnast pabota No2 «M3mepeHue )KeCTKOCTH
TP Y>KUHBDY

12 NMnynbc maTeprabHOM TOUKH. 3aKOH COXPaHEHHUS
HMMITYJIbCA.

13 Cuna tpenusi. Cuna COMPOTUBIICHUS TIPH IBYKCHUN
TeJa B KUJKOCTH WIH rase

14 JlabopaTtopHnas padota Ne3 «M3mepenne koddduimenTa
TPEHUS CKOJIbKEHUS.

15 Mexannyeckasi paboTa U MOILITHOCTb CHJIbl. DHEPTHSl.
Kunernueckas sneprust

16 PaboTa cun tsokectu u ynpyroctu. [ToTeHnuansHas
SHEprusi. 3aKOH COXPAHEHHUsI SHEPTHH B MEXAaHHUKE.

17 JlaboparopHas paboTa N94; «3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUn».

18 PaBHOBecue Te.

19 O6061meHue mo reme «MexaHuKa»

20 KonTtposbnas paboraNel. «MexaHuka»

21 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON
teopun. bpoyHoBckoe nBmxenue. Auddysus
XapakTtep ABUKEHUS U B3aUMOJACHCTBUS YaCTHI]

22 BellecTBa. Mojenu cTpoeHus ra3oB, )KUJIKOCTEN U
TBEPABIX TEN

23 Macca monekyin. KonnuectBo BemectBa. [loctosnnas
ABoraapo

24 TermoBoe paBHOBecue. Temneparypa u €€ U3MEpeHHUE.
IlIxana Tremneparyp Llenbcus

25 Wneansheiii ra3 B MKT. OcHoBHoe ypaBHeHue MKT
AOcomoTHas TeMIeparypa Kak Mepa cpeHen

26 KUHETUYECKON PHEPTUU JBUKEHUS MOJIEKYJI.
Ypasuenne MenaeneeBa-Knaneipona

27 3axoH /lanpToHa. ['a30BEIe 3aKOHBI

28 N3omporieccsl B aealbHOM rasze u uX rpadudeckoe
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IMpCACTAaBJICHUC

JIaboparopHas pabota Ne5. «DkcriepuMeHTaIbHAS

29 .
npoBepka 3akoHa ['eii-JIroccaka»
BuyTrpeHnHss dHEeprus TepMOIMHAMAYECKOW CUCTEMBI U

30 crocoObl e€ m3MeHeHus1. KommaecTBO TeIioTh U
paboTa. BHyTpeHHSIsI SHEPTUsl 0JTHOATOMHOTO
UJICATHHOTO Ta3a

31 Bunel Tennonepenaun

30 VY nenbHas TEIUNIOEMKOCTh BeniecTBa. KonudecTBo
TEIUIOTHI NIpU Terjionepeaaye. AnuadbaTHbIN Ipoiecce

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TI0 IIPUMEHEHHE K
u3oIpoLeccam

34 Heob6parumocts nporieccoB B mpupoe. Bropoit 3akon
TEPMOTUHAMUKHI

35 [Tpunun nevicteus u KI1/I TerumoBoi MavHbI

36 Iuxn Kapno u ero KI1/|

37 DKOJIOTHYECKHE MPOOIEeMbl TEIIOIHEPTE€TUKH

38 O6061mmenue o reme «MouekynspHas ¢puznka. OCHOBbI
TEPMOTUHAMUKID)

39 [TapooOpazoBanne u koHaeHcanus. Mcmapenue u
KHUTIEHUE

40 AOCOJTFOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTH BO3/TyXa.
Hacsimennsiit nap
TBépnoe teno. Kpucramnmaeckue u amopdHsie Tena.

41 AHU3O0TPOIIHS CBOUCTB KpUCTAILIOB. JKuakue
Kkpuctayyibl. CoBpeMEHHbIE MaTepUaIIbl

42 [InaBnenue U KpucTauM3anus. Y geibHas TeIoTa
iaBneHus. CyOaumarus

43 YpaBHeHHE TEIJIOBOro OaaHca

44 KontponbHas padota Ne2. «MonekynspHas Gpusnuka u
TEPMOIMHAMHUKA

45 DnexTpusanus Tejl. 3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsiia

46 B3aumopaeuncrBue 3apsnoB. 3akod Kynona.

47 Hanpssk€HHOCTB 3IIEKTPUYECKOTO TMOJIA.

48 ITorennman. PazHocTh mOTEHIIMATIOB.

49 [TpOBOTHUKY U TUAIIEKTPUKHU B SIEKTPOCTATUYECKOM
nosie. JIusnekTpuyeckasi IpOHUIIAEMOCTh

50 DnextpoeMkocTh. KonneHcarop. DHeprust 3apsyKeHHOTO
KOHJIEHCAaTopa

51 DnekTpocTaTU4ecKas 3alluTa. 3a3eMIIeHue
ANEKTPOTIPUOOPOB

52 Onexrpuueckuil ToK. 3akoH OMa JuIsl yuacTKa LEnu.

53 Onekrpuueckue uenu. [locaenosarensHoe u
napajieIbHOE COEIMHEHHUE IPOBOTHUKOB.

54 Jlaboparopnas pabota Ne 6. «[locnenoBaTensHoe
napajuieIbHOE COCIMHEHNUE MMPOBOIHUKOBY

55 PaboTta 1 MOIITHOCTH TOCTOSTHHOTO TOKA.

56 DJIC. 3akon Oma Jj1st TOJTHOM HEeMH.
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57 Jlaboparopuas padota Ne7. «M3mepenue D/IC u
BHYTPEHHETO CONMPOTUBIICHUSI HICTOYHUKA TOKAY.
58 DneKTpruyecKas MPOBOJUMOCTh PA3JIMUHBIX BEILIECTB.
IIpoBOAMMOCTE METAILIIOB.
59 3aBUCUMOCTb COIIPOTUBIICHUS MIPOBOJIHUKA OT
TEeMIIepaTyphl.
60 DneKTpUuYecKuu TOK B Bakyyme. CBoUCTBa
AIIEKTPOHHBIX MTyYKOB
61 DNEKTPUUECKUHN TOK B )KUJIKOCTSX. 3aKOH 3JIEKTPOJIN3A.
62 DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOATENbHBIN pa3psaa. Mousnus. [1mazma
DneKTpuYecKrue MpruOOpPHl U YyCTPOMCTBA U UX
63 npakTudeckoe npumenenue. [IpaBuia TeXHUKH
0€30MacCHOCTH
64 O6006meHne o TeMe «DIEKTPOANHAMHUKA
KonTponsnas paboraNe3. «DnekTpocraTuka.
65 [TocTosiHHBIN 2NEKTpUYECKUN TOK. TOKM B pa3InYHBIX
cpenax»
66 Wrorosas koHTposIbHAs paboTa
67 Pemrenne 3amau o reme "Mexanuka"
68 Oo6o6mierne o Temam 10 Kimacca
11 KJIACC
Ne ara oMallIHee
n/n Tema ypoxa ILIaH § daxr ﬁmanue
1 BBoaubiit uacTpykTaxk no Th. MaruutHoe nose.
WHaykuust MarHuTHOTO TMOJIA.
2 Cuna Amrmiepa
3 [TepBuunsbrit macTpyKTaX 1o Th. JlabopaTopHas pabora
Nel. «HabGnronenne neiicTBASL MArHUTHOTO II0JIA Ha TOK»
4 Cuna JlopeHna
5 MaruuTHEbIe CBOICTBA BenecTBa. BXOIHOM TeCT.
6 DneKTpoMarHuTHas MUHAYKIUA. MarHUTHBIA TOTOK.
OJIC nunnykumu. 3akon OMU Dapanest
7 JlaGoparopHas pa6v0Ta Ne2 «M3yuenue siBieHUs
AIIEKTPOMArHUTHOM MHIYKIIUH
8 SIBnenue caMonHAYKIMH. HIYKTUBHOCTD.
9 DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIeKTPOMarHUTHOE MOJIe
10 O606mmenue mo remMe «MarHuTHoe moJe.
DNEeKTpOMarHUuTHAs WHIAYKIHS
11 KonTtponsHas padora Nel «MarautHoe nose.
DNEKTPOMAarHUTHASI MHIYKIIHSDY
12 CBoOo1HBIE MEXaHUYECKUE KoeOaHus. ['apMoHudeckue
konebanus. [IpeBpariienre sHEpPruu
13 Jlaboparopnas pabota Ne3. «OnpeneneHue yCKOpPEHUS
CBOOOHOTO MAJCHUS MIPH MTOMOIIY MasITHUKA
14 KonebaTenbHBIW KOHTYP. AHAIOTHS MEXKIY
MEXaHUYECKUMH U DJIEKTPOMATrHUTHBIMU KOJICOAHHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHMs JHEPTUU B
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nacaJIbHOM KoJie0aTeIbHOM KOHTYPC

16 Brinyxiennasie konebanus. Pezonanc.

17 IlepemeHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.

18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOICHUE ICKTPUIESCKON SHEPTHU
YCTpONCTBO U NPAKTUYECKOE IIPUMEHEHUE

19 AJIEKTPUYECKOTO 3BOHKA, FT€HEPATOPA NIEPEMEHHOTO
TOKA, JIMHUM 3JIEKTpoIiepeay
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 anekTposHeprun. Kynbrypa ucrnonbp30BaHus
JIEKTPOIHEPTUH B TOBCEAHEBHOU KU3HU

21 MexaHu4ecKue BOJTHBI.

22 3ByK. XapaKTepUCTUKH 3ByKa

23 DNeKTpOMarHUTHbIE BOJIHBI, UX CBOWCTBA U CKOPOCTb.
[ITkana 31eKTPOMAarHUTHBIX BOJIH

24 [TpuHIMIIBI paANOCBA3U U TeneBUAcHUA. PazpuTue
CpeACTB CBsi3U. Pannonokamms

25 KonTtponsnas pabora No2. «KoneGaHus 1 BOJTHBI»
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B

26 OJTHOpOTHOH cpene. TodeuHblit ncTOYHHK cBeTa. Jlyd
cBeTa

27 OtpaxeHue cBeTa. 3aKOHBI OTPAYKEHHUSI CBETA.
[TocTpoenue n3006pakeHUH B IIIOCKOM 3epKajie

28 [Ipenominienue cBera. [lonmHOE BHYTpEeHHEE OTPaKEHHUE.
[IpenenbHbIM yroJy NOJHOTO BHYTPEHHETO OTPAKEHUS

29 JlaGopaTtopnas padota Ne4. «M3mepeHue mokasarems
MIPEIOMIICHHUS CTEKIIa»

30 JIunzsl. [locTpoenue nzobpakenwii B munze. opmyna
TOHKOM JIMH3bI. YBEINYECHUE JIMH3bI

31 JlaGopaTtopHas padota Ne5. «OmnpeneneHrue ONTHYECKOM
CWJIBI M JOKYCHOTO PACCTOSIHUS JIMH3BD»

32 Hucnepcusi, uurepdepeHuns u Aupakius cBera.
JlndpakuroHHas pemerka

33 Ha6opaT“opHa;I pabota Ne6. «3mMepeHne IIuHBI
CBETOBOM BOJIHBI»

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus cBeta

35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCITIOBUS X
0€30MMacHOTO MPUMEHEHUS

36 ['panuIel MPUMEHUMOCTH KIACCUYECKOU MEXaHUKU.
ITocTynatel ciennaabHOW TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEUIEHNE
BPEMEHU U COKPAILEHUE JUTUHBI

38 DHeprus U UMMNYIbC PENITUBUCTCKOH YacTHIlbl. CBS3b
MAaccChl ¢ SHEPrUEU U UMITYIIbCOM. DHEPIHsl IOKOS

39 Kontpomnsnas pabora Ne3. «Ontuka. OcHoBbl CTO»

40 ®otonbl. Dopmyna [1nanka. DHEprus U UMITYIIbC
¢dboToHa

a1 OtkpeiThe U uccnenoanue Gotordpdexra. OnbiTl A. I'.
CroneroBa

42 3akoHbl poTordexTa. YpaBHeHHEe DUHIITEHHA JUIs
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dororddekra. «Kpacnas rpannna» Gotorddexra

JNlaBnenue ceera. Onbitel I1. H. JleOeneBa. Xumuueckoe

43 -
JIEUCTBUE CBETA

TexHuueckue ycTpouCcTBa U IPAKTUYECKOE
44 npuMeHeHue: (OTOAIEMEHT, (POTOJATYHK, COTHEUHAS
Oarapesi, CBETOIUO]T

Pemrenne 3agau 1mo reMe «1eMEHTHI KBAHTOBOM
OIITHKW

45

46 Mopenu aTtoMma.

47 KBanToBsie noctynarsl bopa. Buasl cekrpos

48 BosiHOBBIE cBOMCTBA yacTull. BoJiHb! 1e bpouis.

Kopmyckynsipao-BorHOBOH nyanu3M. CIIOHTaHHOE U

49
BI)IHY)KﬂeHHOC I/ISJ'Iy‘-ICHI/Ie
50 OTKpBITHE PATUOAKTUBHOCTH.
51 CaoucTBa anbda-, 6era-, raMmma-u3iaydeHus. BnusHue

PAaaAOAKTUBHOCTH HA )KMBBIC OPraHU3MbI

52 N3oTombl. 3aKOH paoaKTUBHOTO paciaj

53 OHeprus cBs3u. SnepHble peakinu.

MeTo /1l HaOMIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX
YACTHII.

54

55 Bun 3B€3mH0r0 HeOa. CosiHEeuHas cucTeMa

56 Counite. Mctounuk sneprun CostHIIA U 3BE3]

CoBpeMeHHbIe MPEACTABICHUS O TPOUCXOKIACHUN U

57 .
sposirory CoJIHIA U 3BE3NT

58 Mneunsid [Iyte — Hama ["anaktuka. ["anmaktuxu.

59 Bcenennas. Teopust bosnbiioro B3psiBa. MerarainakTuka

60 Hepemennsie mpo6ieMbl acTpOHOMUHT

KontponbHas padota Ned.«neMeHTBI aCTPOHOMHHU U

61
acTpO(PU3UKNY

Poub ¢pu3nKn 1 aCTPOHOMHUH B SKOHOMHYECKOM,
62 TEXHOJIOTHYCCKOH, COIMATBLHOM M 3TUYECKOU cepax
JeSITEITPHOCTH YEJIOBEKA

Ponb u MecTo pu3HKU U ACTPOHOMHH B COBPEMEHHOM

63 .
Hay4YHOH KapTUHE MUPa

Ponp pusndeckoit Teopun B opMUpOBaHUT

64 N 9
IpeJCTaBIeHUN 0 pu3nyeckoi KapTUHE MUpa

65 Hroropas koHTpoJIbHAs paboTa

Pemenue 3aga4 no reme "IeKTpOMarHuTHas

66 "
WHYKIIHSL.

67 Pemenue 3agay o teme "Ontuka. KBanroBas ¢puznka”

Mecto ¢u3nueckoil KapTUHBI MUpPA B OOIIEM ALY
68 COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEJCTABICHUN O
IIpUpoJie

YYEBHO-METOIUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O NTPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H. non penakuueii [lapdentoeBoit H.A.,
AxuunonepHoe o6mectBo «M3marenbctBo «lIpocBemienne
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» ®usuka, 11 kmace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. non penakuueii [lapdentbeBoit
H.A., Akmonepnoe obmectBo «M3narenbetBo «lIpocBenieHne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» ®uswnka, 10 kracc/ Mskumes ['.5., Byxosne b.b., Corckuit H.-H. mon penakmueii [TapdentreBoit H.A.,
Axunonepnoe obmectso «M3narensctBo «IIpocsemienue

» ®usuka, 11 kmace/ Msakumes ['.J1., Byxosues b.b., Yapyrun B.M. non penakuueii IlapdentbeBoit
H.A., AkunonepHoe o0mectBo «M3narenscrBo «lIpocBemnienner

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubmrorexa [{OK https://m.edsoo.ru
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