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PABOYASA ITPOTPAMMA
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooygaromuxest 10-11 kmaccoB

OO0mee komuvecTBO 4acoB 1o y4deOHomy tuiany 136 B rom: B 10,11, kmaccax - 2 yaca B
HEJIEIIO.

Vuebnuku: ¢usuka 10, 11 kmaccel, 2 gactu

ABtop: Mskumes ['.S., byxoBueB b.b., Corckuit H.H.; mox pemakmueit I[lapdenTtheBoii
H.A.//®u3uka. 10 knacc.

Msxkumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakuueit IlappentoeBoit H.A. ®usuka.
11 kiace

HaumenoBanue: YueOHuK. ba3oBblil 1 yriryOn€HHBIN ypOBHH.

WznatenberBo, roa: M. Ipocsemenne. 2025 (10 ki), 2022 (11 xi.)

PaccmoTtpena Ha 3acegannu MO _ yuHTelIel MaTeMaTUKU U HU3UKH

(Ha3BaHME METOJUYECKOTO OObETMHECHHS)

[Tpotokon Ne. 5 ot «10»  wmions 2025 r.

PykoBonutens MO  Muxanbskos C.B.
(®HO) (moamucek)




HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma no (usuke 6a30BOro ypoOBHS Ha ypPOBHE CPEIHETO OOIIETO
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUI K pe3ybTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHOW Mporpammsbl, npeactaBieHHbix B @I'OC COO, a takxke ¢
yuéroMm ¢enepanbHO paboyell mporpaMMmbl BOCIUTAHWS U KOHIICTIIIMM TpENojaBaHuUs
yuebHoro mpeamera «®Dusmka» B 00pa3oBaTEIBHBIX OpraHu3anusix Poccuiickoi
denepann, peali3yoIMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

Conmepxanue mporpaMmbl M0  (U3MKE HampaBiIeHO Ha (opmupoBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyyaromuxcsi 10—11 kimaccoB mpu oOydeHUH HX
¢u3uKe Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-AEITENIBHOCTHOTO noaxoAa. [Iporpamma
mo ¢usnuke coorBercTBYeT TpeboBanusM PI'OC COO k mmaHUPYEeMBIM JIMYHOCTHBIM,
NpPEAMETHBIM M METANpPEAMETHBIM pe3yibTaTaM OOy4YeHHUs, a TakKe YUYUTHIBACT
HEO0OXOMMOCTh peaIn3allii MEXKIIPEIMETHBIX CBsi3el (PU3UKH C €CTECTBEHHO-HAyYHBIMU
yuyeOHBIMU NpeAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE L€ M3ydeHUs (U3UKUA Ha
YPOBHE CpeAHEro oOuero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHMSI Kypca
(bU3UKKU: TMYHOCTHBIC, METAPEAMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3nKe BKIIOYAET:

. IUTAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI M0 rojIaM 00YUYEHUS;
. cojiepkanue yueOHoro npeamMera « Oru3ukay» 1mno rojaam oOy4eHusl.

®du3rka Kak Hayka 0 HanOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBI BKJaJ B CHUCTEMY 3HAHHMUA 00
okpyxaromieM mupe. LIkoapHbIN Kype HU3UKH — CHCTEMOOOPa3YIOIIUH JIJIsi €CTECTBEHHO-
Hay4YHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (U3UUYECKHE 3aKOHBbI JIEKAaT B OCHOBE
MPOLIECCOB U SIBJICHMM, M3y4aeMbIX XHMHEH, Ouonorueu, ¢uznueckou reorpadueil u
actpoHomuel. Mcrosnb3oBaHuE U aKTUBHOE IPUMEHEHUE (PU3UUECKUX 3HAHUN ONpenensieT
XapakTep U Pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPaHCIOPTa,
OCBOEHUS KOCMOCA, IOJy4YEHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JAPYTHUX.
N3yuenne ¢Gu3NKM BHOCUT OCHOBHOM BKJAJ B (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa O0ydarluxcs, B GOpMUpPOBAHUE YMEHUW MPUMEHSITh HAyYHBIA METO]
MO3HAHUS NP BBINIOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUIA.

B ocHoBy Kkypca (Qu3uku mJisi ypOBHSI CpeJHEro 00Imero oOpa3oBaHUs IMOJIOKEH
P MAeH, KOTOPbIE MOKHO PACCMaTpUBaTh KAK IIPUHLIMIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBJISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX pa3fenoB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuas Kypca GU3UKNA 00bETUHEH
BOKpYT (u3nueckux Teopuil. Bexymmm B Kypce sBisieTcss GopMUpOBaHHE MPEACTABICHUIN
O CTPYKTYPHBIX YPOBHSX MAaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzainus MpeanosaraetT MCHoJIb30BaHUE
TYMaHUTApHOTO MOTEHIHANa (PU3NYECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BuTMEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.



Hoesa npuxnaonou nanpasnennocmu. Kypc ¢u3uku mnpeamnonaraetT 3HaKOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKHMX M TEXHOJIOTMUECKUX MPUIIOKEHUM M3yYEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MoCpeCTBOM BBEICHUS JIIEMEHTOB COACPKaHMUS,
MOCBSIIEHHBIX OSKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTUEM TEXHUKH M TEXHOJOTMH, a Takke OOCYyXJAeHHA NpoOJIeM pPaLUOHAIBHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (HU3UKA Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHHs SIBISIIOTCS  Qu3ndeckue teopun ((GOpMUPOBAHHME TMPEJICTABICHUNA O
CTPYKTypEe TOCTPOEHUS (PHU3UYECKOW TEOpHH, pOoiu (yHIAaMEHTAIbHBIX 3aKOHOB H
IOPUHLMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOJE, TpaHHUIAX HPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN NOJX0/I B Kypce (PU3UKH peaanu3yeTcsl IPek/Ie BCEro
3a CU€T OpraHM3ally SKCIEPUMEHTAIBHON JesSTeNbHOCTH oOyuatomnuxcs. Jas 6a30Boro
YPOBHS Kypca (PU3UKU — 3TO UCIHOJIb30BAHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M J1JaOOPATOPHBIX padOT, KOTOPbIE B IporpamMme 1o (pu3nke o0beAUHEHBI
B OOILIMI CHHMCOK YYEHHUYECKUX MPAKTUYECKUX paboT. BrieneHrne B yKa3aHHOM IEpeyHe
7abopaTopHbIX paboT, MPOBOAMMBIX JJIi KOHTPOJS W OIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MpOIecca MCXOAsd M3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U
ocHauleHus: kabuHeta gusuku. [Ipu 3TOM oOecreunBaeTCsl OBIAJACHUE O0YYaIOUIMMUCS
YMEHUSIMHU TIPOBOJIUTH KOCBEHHBIE NU3MEPEHUS, UCCIIETOBAHMSI 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 10 TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbpioe BHUMaHKUE yAETISETCS PEIICHUIO PACUETHRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM IS Pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a/1a4H C SIBHO 33JJaHHON (DHU3HUECKOMN
MOJIETIbIO, TO3BOJISIONIME NPUMEHATh H3yYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3fenia Kypca, TaK W HWHTETpUpys 3HAHMS U3 pa3HbIX pas3aenoB. Jlis
KaueCTBEHHBIX 3aJa4 TPHUOPUTETOM SBISIOTCS 3aJaHds HAa OOBICHEHHE MPOTEKAHUS
(¢u3nUecKuX SBJICHUA U TMPOLECCOB B OKPYXKAIOIIEH >XU3HU, TpeOyrolue BbiOOpa
¢bu3nuecKoil MoJeNnu A CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TpedoBanusimu GI'OC COO x maTepuasbHO-TEXHUUYECKOMY
obecrieueHn0 yaeOHOTO Tipoliecca 6a30BbIM YPOBEHHb Kypca (U3HKK HA YPOBHE CPEIHETO
o01ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOWHEeTa (PU3NKU WITH
B YCIIOBUSX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKia. B
kabuHeTre (UBMKUA JOKHO OBITh HeoOXxomumoe JabopatopHoe O0O0OpyIOBaHUE st
BBITIOJTHEHUS YKa3aHHBIX B MpOrpamMme Mo (PU3MKE YUCHHUYECKUX MPAKTHUECKUX padoT U
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHcTpalimoHHOe 000py0BaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAIBHONH JIOCTATOYHOCTH W OOECTeurnBaeT TIOCTAHOBKY TIEPEUUCICHHBIX B
nporpaMMe no (pu3MKe KIFYEeBBIX IEMOHCTPALU 1715 NCCIEAOBAHUS U3YYaeMbIX SBJICHUN
U TPOLECCOB, SMIUPUUECKUX M (PYyHIAMEHTAIbHBIX 3aKOHOB, HUX TEXHHYECKHUX
IIPUMEHEHUM.

JlaGoparopHoe oOopynoBaHuME Ui YYEHHUYECKHX  IPAKTHUECKUX  padoT
dbopMupyercss B BUAEC TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B Pacdy€re OJHOTO



KOMIUIEKTa Ha JBYyX OOydJarommxcs. Temaruueckne KOMIUIEKTHI JabopaToOpHOTO
000py10BaHUs JOJKHBI ObITh MOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJIOT'OBBIX
1 1U(pOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUJE
1u(POBBIX TaOOPATOPUIA.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

. dbopMHpoBaHHE HHTEpeca W CTpEeMJICHHS OOydYarouuxcsi K HaydYHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe MO3HAHHUA U (HOPMHUPOBAHUE
HCCIIEI0OBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

. (dopMupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTpPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DMU3UKU;

. dbopMHpoBaHWEe YMEHUU OOBSCHATH SIBJICHUS C  HUCIOJIb30BAaHUEM
(r3MYEeCKUX 3HAaHUN U HAYYHBIX JJOKA3aTebCTB;

. (opMHpOBaHUE TMPEACTaBICHUI O poiu (U3MKKA ISl Pa3BUTHS JAPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 53TUX ILeseld 00eCleunBaeTCsl pEIICHHEM CISAYIOUIMX 3aJad B
npouecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPEHETO 00I11ero 00pa3oBaHus:

. MpUOOPETEHUE CUCTEMBI 3HAHUIM 00 00IMMX (PU3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (U3UKY, B3IEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(U3UKH;

. (¢opMupoBaHHEe YMEHUH TOPUMEHATH TEOPETUUYECKUE 3HAHUSA IS
00bsCHEHHsI (PU3MYECKUX SIBICHUN B MIPUPOJE U JIJISl IPUHATUSA NPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKH3HM;

. OCBOCHHME CIOCOOOB pEIIEHUs pa3JIMYHBIX 3aJad C $BHO 3a/JaHHOU
¢usznueckoil Monenblo, 3a7ad, IOAPAa3yMEBAIOLIUX CAMOCTOSITEIbHOE  CO3JIaHUE
(bU3UIECKOM MOJIeNH, aJleKBaTHON YCIIOBHUSM 3aa4H;

. MOHUMaHUE (PU3NYECKUX OCHOB M NPHUHIIMIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO CPENY;
. OBJIAJICHAE METOJIAMU CaMOCTOSITEJIBHOTO IUIAHWPOBAHUS WM IPOBEICHHUS

(U3UYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEpHpeTanuu WHOOPMAIMH, ONpEeIeTIeHUs
JIOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

. CO3J]aHUE YCJIOBUHM MJisi Pa3BUTHUSI YMEHUU MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanusi otBoauTcst 136 wacos: B 10 kiacce — 68 gacoB (2 daca B Hepenmo), B 11
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme To (u3uKe TmepeueHb J1abopaTOPHBIX U
MPAKTUYECKUX PadOT SABJSETCS PEKOMEHJIOBAHHBIM, YUUTENb JC/IaeT BHIOOP MPOBEICHHS
nabopaTopHbIX pabOT ¥ ONBITOB C YYETOM HMHIWBUAYAIbHBIX OCOOCHHOCTEU
00yJaroIMXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  aBvKeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUur
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHne MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUHU. OJIEKTPOJABIXKYILNAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa W TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHue cexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOVicTBa yacTull. BosHbl ne bpoiiisa. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJEA0BATEIbHOCTU. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpenmera «Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYyYaromuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTalMi, TMO3UTHBHBIX BHYTPEHHUX  YOEXIECHUI, COOTBETCTBYIOIIHMX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIMPEHUE >KU3HEHHOIO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIUK 00YyYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4aCTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3alliu;

YMEHHE B3aMMOJEUCTBOBATH C COLMAIIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaXkIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA,;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAYIHOTO TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpEeHHE OMbITa JIEATEIbHOCTH SKOJOTUYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEIIbHOCTH, TOTOBHOCTH B IIpOIleCCe
u3ydeHus:  (QU3MKA ~ OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ YU4E€TOM aHaIu3a UMEIOITUXCS
MAaTEPHUAJIBbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JACSITEIHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIQ/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOJaMHU
($u3nuecKoil HayKu;

BJIa/IE€Th HaBbIKAaMHU Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHOU AESITENbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIEC CBSI3M W aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECATSIIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs WHPOPMAIUN (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIoIeHHeM TpeOOBAaHUN DSPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,



TUTUEHBI, pEeCypcocOepexeHHsl, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCp)KaHUS B pasNUYHBIX (opmarax c
y4€TOM HazHa4yeHUs UHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAst ONITUMAIEHYIO
¢dbopMy npeacTaBIeHHUS U BU3yaTH3aIHH.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIAThH OOIIEHNE HA YpOKax (PM3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaThb MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
padoThI;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUI C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C II03ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aj]1a4, MJIaH BBITOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJa/JeTh HAaBBIKAMU  TO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBHUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS M0 HX
CHIDKEHHUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NeSITEIIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce nocTxKeHUs! JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS IPOTPaMMbI
no ¢u3uKe IS YPOBHS CpEIHEro oOIIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Ipenoararomni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HAlpaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAIBLHOU cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIDKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonmy oOyuenuss B 10 kjacce mpeAaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHUHBI MHUpa, B Pa3BUTHUHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON JAEATEIbHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3UUYECKUX MOJIEIICH:
MaTepHalibHas TOUKa, MHepIUallbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPIOE TENO,
U/IeabHBIN Ta3, MOJIEIH CTPOSHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUI 3apsi Py perieHNH (PU3MIECKUX 3ajau;

pacro3HaBaTh (pusnuecKue siBIeHUs (IIPOIeCcChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYISPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
JJIEKTPOJIMHAMUKHA:  PAaBHOMEPHOE H  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tell, ABW)KCHHE IO OKPYXHOCTH, WHEpPLHUS,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, N3MEHEHNE 00BEMA Tell IPH HArpeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBecHe, WCTapeHue, KOHJEHCAIWs, IJIaBICHUEe, KPUCTAJUIM3AIlHs, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM
cocyze, CBSI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/IOB;

OIKCHIBATh MEXAHWYECKOE IBMKCHHE, WCIONB3Ys (DU3MUECKHE BEITUYHUHBI:
KOOpJMHATa, IMyTh, INEpeMelleHUe, CKOpOCTb, YCKOpEHHe, Macca Teja, CHia,
UMIYJbC TeNla, KHHEeTHUYECKasl SHEprus, NOTEHUUAIbHAsI SHEPrus, MeXaHu4yecKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3YYCHHbIE TEIJIOBBIE CBOICTBA T€I U TEIUIOBBIE SIBJICHUS,
UCIONB3ysl (M3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KUHETUYECKas: SHEPTUsl XaOTHYECKOTO JIBMKEHHS MOJICKYJ, CpeIHEKBaJApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprus, paboTa rasa,
KOX(PQOUIIMEHT TIOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JIBUTATENs, MpPH OIHMCAHUHU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYeHUS U EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIKCHIBaTh U3yUYEHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJIS, TOTEHIMAN, Pa3HOCTh MOTEHIHAIOB;
OpU ONHCAHWM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPCHHH, TMPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BHIBOBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CMOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PH3WYSCKUX BEIUYHH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

cOOI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO DJKCICPUMEHTa, YYeOHO-UCCICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1aUi: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXICHUN C OMOpOM Ha WM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sBJICHUS;



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIIuIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpeleNaTh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMUYECKOE, MATHUTHOE IEHUCTBUSA TOKA, B3aMMOJEUCTBHUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHS, JIEUCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIMICS 3apsisi, 3JEKTPOMArHUTHbIE KoJeOaHUs W
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTephepeHnus, audpakuus W TOJSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYATOr0 CHEKTpa aromMa BOJOPOJAa, €CTECTBEHHAs W HCKYCCTBEHHas

PaauoOaKTUBHOCTB;
ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H

SJICKTPOMArduTHBIC SBJICHUSA (npoueccm), HCIIOJIb3YS (1)I/ISI/II-IGCKI/I€ BCINYUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSXKCHHUEC, JSJICKTPUUYCCKOC



COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOoJjs, cuia Awmrmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATYIIKW, 3HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOIO IOJEH, MepHoJ M 4YacToTa
KoieOaHuil B KoJeOATEeIbHOM KOHTYpEe, 3apsl U cujla ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSIHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W E€OUHULBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYUMHY C JIPYTHMMHU
BEJIMYNHAMU;

ONKCHIBaTh H3YYCHHbIC KBAaHTOBBIC SIBICHHUS U IPOLECCHI, HCIOJIB3YS
(du3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, MEPUOJ NOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SJ€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJMHENHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH COXPAaHEHHsI HMMITYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl Jlopenua;

CTPOMThb U OIHCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeJaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBaHMUS;

co0ro1aTh MnpaBuja 0€30MacHOrO TpyJa MPH IMPOBEICHUM HCCIECJOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000py10BaHUS;

pemary pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJEINbIO,
UCIOJB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOoAUMbIE NJisi €€ PElICHUs, TPOBOAUTh PAcCUEThl M OLIEHUBATh PEaJIbHOCTb
HOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEITUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKkue sSBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUy, MOIYYEeHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH()OPMAIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAallWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX 0€30MacCHOI0 UCIOJIb30BaHUS B MOBCETHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PalMOHAIBHO PpaCHpeleisTh O0O0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
1 UMeKTpoCTATIIi 10 ! ! https://m.eds00.ru/7f41bf72
ITocTosHHBIN EKTpUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12 1 1
Ppa3JIMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nu(poBbIe
Ne n/m P Kontpoabnbsie  IIpakTuueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnmnorexa [JOK
' WHTYKITAS https://m.eds00.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUWS U BOJTHbBI
91 MexaHnuyeckue U 3J1eKTPOMarHUTHbBIE 9 1 bubnmoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornrtrka 10 3 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgexn 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUsS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK
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npupoje. Bropoii 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aunmoneiicTBre 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHas paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
MeTaII0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIIIOB OT
temiiepaTypbl. CBepXIIPOBOJUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB 1
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuoreka [IOK
p—~n-nepexona. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopHI
DJIEKTPUUYECKUH TOK B pacTBOpaxX U
paciiaBax 3JIEKTPOJIMUTOB. bubnnoreka [JOK

64 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B ras3ax.
CaMOCTOsITENIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexkTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Konrtponbnas padora no reme

67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapHBIX YaCTHIL,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marauroe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJebaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIUU B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusx. BoIHY K IeHHbBIC
MeXaHH4eCKHe Kojebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301TacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHuku. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(()ii“o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buapl criekTpoB
BonHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BrnusHue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHia v 3BE311

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O POUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHISCKOM, COITMATbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢u3nvecKoil KapTHHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHblit ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YUEHHBIX (PU3UUYECKUX MOJEIIEH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIU CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUUECKUN 3apsA]l — IpU PELICHUH

¢busnyeckux 3amaq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOH Teopuun
CTPOEHHs BeIllecTBA M  JJIEKTPOJAMHAMMKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXx/IeHNHN), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHIEeHcalus,
IJIaBJICHUE, KpUCTAJUIM3allus, KWUIIEHHWE, BJIAXHOCTh BO3/yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, WCIOJIb3ys (U3HUECKUE
BEJIMYUHBI: KOOPJAWHATA, IYTh, MEpPEMEIIEHNEe, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJIbC Teja, KHUHETHUYecKas DHEeprus,
MOTEeHIIMATbHAS DHEPrHsi, MeXaHWdeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPHU OMUCAHUH MIPABHIBLHO TPAKTOBATh (DU3HUECKUN CMBICI
WCTIONB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBIICHUSI, HWCIOJB3ys (U3MUCCKHUE BEJIUYMHBI: JIaBIICHUE Ta3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJNIE3HOTO0 JEUCTBUS TEIUIOBOI'O JBUTATENs; MPH
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEIIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydyEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIECTBA U
QJIEKTPUYECKUE  SBJCHUS  (NIPOIECCHI), HUCHONB3ysd (HU3UUEcKue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE noJe,
HAIpsDKEHHOCTh  1OJIA, IOTEHLMANI, PAa3HOCTh IIOTEHLHUAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUSI W EIWHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIMMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYT C
aOCOJIIOTHOM TEeMIIepaTypoil, MEepPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MaIllMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HMX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI 110 HCCIISTIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QOopMyIHpOBaTH MTpoOlieMy (3alady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OcyiecTBiaTh MpsiMblE U KOCBEHHBbIE HM3MEpEeHUs (PU3MUecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCO0 U3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEJIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MYecKUX BEIUYHMH B BUJE TaOJIUIl U rpadHKOB, AeaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHUA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETMYUHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyY€HHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SBJIICHUA

Hcnonp3oBaTh MNpH  pelICHMH YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MOJIYHYaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoaMTH TpUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb3oBath TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 1 oOecrieueHns 0€30MacHOCTH TPy OOpaIleHnH ¢ TpuOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYMIbI, PALUOHAIBHO  PACHpenessTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH pelIeHu: (pru3nyecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHasT MHAYKLHMSA, JCHCTBHE MArHUTHOrO TMOJsL Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCSA 3apsl, 3JIEKTPOMarHuUTHbIE
KonebaHWs U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpejlomiieHue, uHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUs] CBETa, (POTOAEKTPUUECKUM 3¢ (eKT
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAasd W  HMCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHWTHblE sBJIEHUS (TPOIECCHI), HUCIOJb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOoka, WHAYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AIIEKTPOMArHUTHBIX KoJIeOaHUH, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, NPU ONUCAaHUM NPaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEIMYUH, HX
o003HaUYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapaIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXPAaHEHHUsT  MacCOBOI'O  YHCJA, IMOCTynaTtel bopa,  3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
stoM (dopmynaupoBaTh TMpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIJ;CCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢uKkcupoBaTh pe3yJbTaThl IMOTYYEHHONH 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI IO Pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BeNWYUHBI B (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOU
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh M10JydaeMyro HH(OpMaIUio

OOBSICHATh NPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHHUECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MAaCHOTO HCIIOJIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISi COXpPaHEHUs 370pPOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O0S53aHHOCTM M IUIAHUPOBATh  JIESITENBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupoje. Hayunbie
METOJbl TO3HAHUSI OKPYXKAIOIIETO MHpA.
Ponb skcnepuMeHTa ¥ Teopuu B IMpoliecce
MO3HAHUSI  TPUPOJBI.  DKCIEPUMEHT B

dbusuke

1.2

MopnenupoBanue (QU3NYECKUX SBICHUN H
MIPOLIECCOB. Hayunsie TUIIOTE3BI.
Ou3nyeckue 3aKOHbI W Teopuu. ['paHuUIlbI
NPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB.
[Mpunnun coorBerctBua. Ponmb u  mecto
¢usukn B (HOPMUPOBAHHHM COBPEMEHHOM
HAay4YHOM KapTUHBl MHpa, B MPaKTUYECKOU

NESITENbHOCTH JIFOIEN

MEXAHUKA

KNMHEMATHUKA

2.11

MexaHnu4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

2.1

2.12

2.1.3

[lepemerenue, CKOpOCTh (cpennsis
CKOpOCTb, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE  MaTepualbHOH  TOYKH, HUX
MPOEKIIUM Ha OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TmepeMelleHUH | CIO0XKEHUe

CKOpOCTel

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
npsMosiiHeiiHoe  aBwkeHue.  ['paduku
3aBUCHMOCTH KOOpJIMHAT, CKOpOCTH,

YCKOPCHUA, nyTH u NNEepCMCIICHUA




2.2

MaTCpHaHBHOfI TOYKH OT BPEMCHHA

2.14

2.15

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO MaJECHUSA

KpuBonuneiinoe nsuxenue. PaBHOMepHOe
JIBIDKEHUE  MaTepUallbHOM  TOYKH 10
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JTMHEHHAS
CKOpPOCTb. Ilepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOMCTBA:  CIUJIOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHbBIC

rnepcaadu

2.1.7

2.2.1

2.2.2

2.2.3

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctd. MccmenoBanue
COOTHOUIEHUS MEXAY NyTSMU,
IIPOMJICHHBIMU TEJIOM 32 IOCJIEA0BATEIIbHbBIC
paBHbIE  NIPOMEXKYTKA  BpPEMEHHM  IpHU
PaBHOYCKOPEHHOM JIBM’KEHHM C HadaJbHOU
CKOPOCTBIO, paBHOW Hymw0. HM3yuyenue
JBWKECHHs IIApUKa B BSI3KOM KUIAKOCTH.
W3yuenne nBUKEHUs Tena, OpPOIIEHHOTO

TOPU30HTAIIBHO
JMHAMUKA

[Ipuaiun ~ oTHOcuTenbHOCTH  ['anmumes.
[IepBriii 3axkoH Hprorona. HMHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TprHIMD

CYIIEPIO3UIINH CHII

Bropoit 3akon HeroToHa 111 MaTepraibHON
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUYETA
(UCO). Tpermit 3akon HproTona s

MaTCprUaJIbHBIX TOUCK

2.2.4

3akoH BcemMupHOro TaAroreHus. Cuna
TskecTu. IlepBas KocMHuecKass CKOPOCTb.

Bec tena



2.3

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJBXKEHUSI M CHJIa TPEHUS IIOKOS.
Koaddumnuent TPEHHUSI. Cuna
COMPOTHBIICHUSI TPU JBIKEHUU Tela B

KHUAKOCTU WUJIM I'a3¢

2.2.7

HOCTyHaTeHBHOG n BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPIIOTO Tela

2.2.8

MoMmeHT  cuibl  OTHOCHTEIBHO  OCH
BpameHus.  [lnedo  cunel.  YcioBus

paBHOBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ IIOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
JIBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOZ JICHCTBHEM HECKOJIBKHX
cun. HMccnepoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nepopMupyeMoil TNpYyXUHE H PE3UMHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaruu.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEP/OTO Tella, UMEIOIIETO OCh BPALLEHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX ToYeK. MMIynbc cuiibl u
N3MEHEHHE UMITyJIbCa Tella

232 3akoH coxpaHeHus umnyiasca B HCO.
o PeakTuBHOE IBMKEHIE

2.3.3 PaGora cubl

234 MOIIHOCTE CHIIBI

235 Kunernueckass sHeprus  MaTepHATBHOU
- TOUYKH. Teopema 0 KHHETUUECKON IHEPTUU

236 [TorenunaneHas sHeprus. [loTeHunanpHas

SHEPrus yIpyro nepopMUPOBAHHOM




npyxusbl. [loTeHIManbHas >Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loreHupanpHple M HENOTCHLUAJIbHBIC

cunbl. CBA3b pa6OTBI HCIIOTCHIIMAJIbHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEpPrun
CHUCTEMBl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKON YHEPrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

230 TexHuueckue ycTpolcTBa: IBUKEHNUE PAKET,

o BOJIOMET, KOTIEp, PY>KUHHBIN MMACTOJIET

[Ipaktnyeckne padoTsl. M3yueHwe CBs3U

9310 CKOpOCTEHl TeJl mpu HEylmpyrom yaape.

HccnenoBanne cBs3u  pabOTBHl  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHCPI'UH TCJia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM

3.11

3.1.2

3.1.3

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETHYEeCKOM  Teopuu.  BpoyHOBCKoOe
JIBU>KEHUE. Hudbdysus. Xapakrep
JBWKEHUS W B3aUMOJCHMCTBUSL  YaCTHUIL
BElIEeCTBa

Mogenu cTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBACHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MOJIeel

Macca wmonekyn. KonmyecTBo BeliecTa.

[TocTostnHas ABoraapo

3.1.4

3.15

3.16

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

Monens wunpeamsHOro Trasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUU UJICATTBHOTO Ta3a

AOcomoTHass  TeMmriepatypa Kak  Mepa
CpeaHel KMHETUYECKON SHEPTrur TEIIOBOTO

JBIKEHUS yacTull rasa. lllkana Temmeparyp




KennBuna

3.1.7

3.1.8

3.1.9

VpaBuenue Knaneiipona — Menpgeneena.

3akoH /lanbToHA

T"azoBbIe 3aKOHEL. N3onporiecchr B
HIeaIbHOM rase C OCTOSTHHBIM
KOJIMYECTBOM BELIECTBA: n30TepMa,

n30x0pa, n3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

3.1.10

[Ipaktuyeckue pa®otbl. M3mMepeHue macchbl
BO3]lyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEX]y
rapamMeTpamMl COCTOSIHUSL  Pa3pe’keHHOTro

rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTEMA. BHYTpeHHSIH
OHEPIuia TCpMOHHHaMquCKOﬁ CHUCTCMBI H

Coco0bI €€ N3MEHEHUS

3.2.2

3.23

3.2.4

KomuuecTBo TETTOTHI " pabora.
BHyTpeHHsAs ~ dSHeprusi ~ OJJHOATOMHOTO

NACAJIBHOIO I'a3a

Buapl Tenmonepenauu: TEIIONPOBOIHOCTb,
KOHBEKLMs, M3IydeHHe. TernoéMKoCTh
Tena. YJelbHas TEINIOEMKOCTL BEIIICCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TCIIonepeaade

ITepBsrit 3aKOH TEPMOJUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K HA30IPOIIECCaM.

I'paduueckas uHTEpIIpeTais paboThl raza

3.25

TeroBble MamuHbl. [IpuHIUIIBL AEHCTBUS
TEIUIOBBIX MalI}H. [Ipeo6pazoBanus
SHEPIUU B TEILIOBBIX MaIlllHax.

Koaddurnment nonesnoro aeicTBus (manee




— KIT[) rermoBoit mamuubl. [{ukn KapHo u
ero KIIJI

Bropoin 3aKO0H TEPMOJAUHAMUKH.
326 HeoGpatumocTs mpoueccoB B MPUPOJE.
o TemoBple  ABUraTenu.  OKOJIOTMYECKHE
pOOJIEMBI TEIIOIHEPTETUKU
TexHudeckue  yCTpPOWMCTBA:  JIBUIaTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOIMIBHUK, KOHIUIITUOHED
328 [IpakTnueckue paboTHL. Nsmepenue

yIIeIbHOU TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEIIECBA. ®A30BLIE ITEPEXO/IbI

33.1

3.3.2

ITapooOpazoBanue u KOHJICHCALIMsL.
Hcnapenne u kunenue. YpaenpHas TEIUIOTa
apooOpa3oBaHusl. 3aBUCUMOCTH

TEMIICPATYpPhbI KUIICHUA OT AAaBJICHUSA

AOCOIIIOTHAA U OTHOCHUTENbHAA BIIAXKHOCTH

BO3ayxa. HacellieHHbli nap

3.33

Teépmoe Teno. Kpucrammmueckue u
amop¢Hble Tena. AHH30TPOIUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

COBpCMeHHBIC MaTcpHuaJibl

3.34

3.35

3.3.6

3.3.7

IInaBneHue u KpucCTallIn3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIIOBOTO OajlaHca

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETp,  KaJIOPUMETP, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MAaTepuasoB, B
TOM YUCIIE HaHOMAaTepHaJoB, u

HaAHOTEXHOJIOIT'NH

[IpakTnueckue paboTHL. N3mepenune

BJIA’JKHOCTHU BO3yXa

4.1

SJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA




OnexTpu3anusi Tela. OJEKTPUYECKUA 3apsijl.

411 JIBa B SIEKTPUUECKUX 3apsI0B
[IpoBoaHUKH, JIHUBJIEKTPUKHA u
4.1.2
MOJIYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
4.1.4 B3aumoneiictBue 3apsnoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
415 3IEKTPUUYECKOTO TOJISL. [IpuHunn
o cynepno3uiuu. JluHuM  HaNpsKEHHOCTH
3JEKTPUYECKOTO MOJIS
416 PaGotra cunm 2reKTPOCTaTUYECKOTO TOJS.
o [Torennman. Pa3HOCTh MOTEHLIMATIOB
[IpoBOAHMKY U AUDIIEKTPUKHU B TIOCTOSTHHOM
4.1.7 JJICKTPUYECKOM mojie. Jludnexkrpuyeckas
MIPOHUIIAEMOCTD
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IJIOCKOIO KOHJEHCaTopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHuueckue yCTPOMCTBA: 3IIEKTPOCKOIL,
419 ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPONPUOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
4110 [IpakTrueckue paboTHL. Nsmepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAHUA IIOCTOSHHOI'O

421 JNEKTPUYECKOTO TOKA. VICTOYHMKM TOKA.
Cwita Toka. ITocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIbHOE
o COIIPOTHBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiensHoe,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB




4.2.5

4.2.6

4.2.7

4.2.8

Pabora »snekrpuyeckoro Toka. 3aKOH
Hxoyina — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBrkymas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBICHHEC HCTOYHUKA
Toka. 3akoH Oma Il TIOJIHOM (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikanue

ONEeKTpOHHas  MPOBOAUMOCTh  TBEPABIX
METaJ/NIOB. 3aBUCHUMOCTb  COIPOTUBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.

CBepXmpoBOJIUMOCTD

4.2.9

4.2.10

OnexTpuueckuid TOK B BakyyMme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBogHUKH. CobcTBeHHas "
npUMecHas IPOBOANMOCTH
MTOTYTIPOBOTHUKOB. CaoiicTBa p-n

nepexoja. [loaynpoBogHIUKOBBIE TPHOOPHI

4211

9HeKTpH‘IeCKI/Iﬁ TOK B QJICKTPOJINTAX.
SHGKTpOHI/ITI/ILICCKaH JUcCcoranmus.

DneKTpoan3

4.2.12

4.2.13

4.2.14

DNEeKTPUIECKHUI TOK B razax.
CaMoCTOSATENbHBII U HECAaMOCTOSITENIbHBIN
pazpsna. Paznuunbie THIIBI
CaMOCTOATENIBHOTO  pa3psga.  MomHus.

IImazma

TexHuueckue  yCTpOMCTBA:  aMmIepMeETp,
BOJITMETP, pEeOCTaT, HCTOYHUKU TOKa,
3JIEKTPOHArPEBATEIBHBIE npuOopHI,
3JIEKTPOOCBETUTEIILHBIE npubopHl,
TEPMOMETP CONPOTHUBJIEHMS, BaKyyMHBIH
MO, TEPMHUCTOPI U  (HOTOPE3UCTOPHI,

HOJ'IprOBO}IHPIKOBBIfI JUOJ, raJIbBaHUKa

[IpakTnueckue paboTHI. N3yuenne

CMCHIAHHOTO COCIUHCHUA PC3UCTOPOB.



Mamepenne DJIC uCTOYHHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIEMEHTA

4 SJIEKTPOAMHAMUKA

IIpoBepsiemble 1eMEHTHI COePKAHUS

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

IToctosiHHBIE MarHurhl.
43.1

B3aI/IMOIlCI>'ICTBPI€ IIOCTOSIHHBIX MarHuToOB

MaruutHOoe mnosie. BekTop MarHUTHOM
uHAaykuuu. llpuHnun —cyneprno3uiuu.
4.3.2 Jlunnu MarauTHOM MHmykuuu. Kaptuna
JUHUA MarHUTHOM MHAYKLHMHM — TOJIA

IIOCTOSSHHBIX MarHuToOB

MarsnuTtHoO€e 1oJ€e MPOBOJHUKA C TOKOM.
Kaptuna  auHME  1oas  AJIMHHOTO
npsaMoro MnpoBOJHHMKA MW 3aMKHYTOTO
433 KOJIBLIEBOI'O TPOBOJHUKA, KaTYIIKH C
43 tokoM. OnbIT OpcTrena. Bzaumoseiicteue

MMPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOJLyJIb U

4.3.4
HaIpaBJICHUE

Cuna  JlopeHuma, €€ Moaynb H

HarpaBjeHue. JIBMKEHUEe 3apsyKeHHOU
4.3.5

4acTULbl B OJHOPOJAHOM MAarHUTHOM

nosie. Pabota cunsl Jlopenna
4.3.6 SIBIIeHME NEKTPOMAarHuTHON MHYKIIUN
4.3.7 [ToTox BEKTOpa MarHUTHOM MHIYKIIUU

OJIC WHTYKITUH. 3akoH
43.8 .
ANIEKTpOMAarHuTHOU MHAYKIu Dapaes

4.3.9 BuxpeBoe nsnextpuueckoe mone. IDJ[C




HHAYKOWHW B IIPOBOAHHKE, IBMXYIIEMCS
MMOoCTYNaTCJIbHO B OIHOPOJHOM

MAardsuTHOM II0JI€

4.3.10 [IpaBuio Jlenna
NHIYyKTUBHOCTS. SIBnenune
4.3.11
camounaykuuu. IJ1C caMOMHIyKIMKU
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHuueckne YCTpONCTBA: IOCTOSHHBIE
MAarHuTEI, AIEKTPOMArHUTHI,
4.3.14 ANIEKTPOJBUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAS
reyb
[Ipaktnyeckue  pabotel.  M3yuenwme
MAarHUTHOTO TOJS KaTyHIKd C TOKOM.
HccnenoBanne nelCTBUS ITOCTOSHHOTO
4.3.15

MarHuTa Ha  paMKy C TOKOM.
Uccnenosanue SIBJIICHUS

3J'IeKTp0Mal"HI/ITHOI71 HHAYKIOHUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA

Komnebarenpuast cucrema. CBoOomHbIE

KoJIeOaHMSI. rapMOHI/I‘leCKI/IC KoJieOaHHmsI.

>11 [lepuos, yacToTa, ammauTyaa u dasza
KoseOaHui
[IpyXuHHBIN MasTHUK.
51.2
MatemaTHdecKuii MasTHUK
VYpaBHeHHE TAPMOHUYECKUX KOJICOAHUH.
5.1.3 Kunematnyeckoe W JUHaAMHUYECKOE
oIMcaHue Koue0aTeaIbHOro ABHKEHUS
[IpeBpamenue SHEPTUHU npu
5.1.4 rapMOHHMYECKUX  Kojebanusx. CBs3b

aMIUTUTY/Abl  KoJeOaHWH  MCXOIHOU




5.15

BCJIIMYMHBI C aMIUIUTyJdaMHu KoseOaHui

€€ CKOpPOCTU U YCKOPEHUS

Konebarenbupiii  koHTYp. CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoJIeOaHusI B
UJIeaTbHOM ~ KOJIeOaTeIbHOM  KOHTYpE.
AHaNorusi MEXAy MEXaHHYECKHMH H
SJICKTPOMAarHuTHBIMHA KOJ€OaHUSIMHU.

®opmyna ToMmcona

5.16

3aKoH COXpPAaHEHHS  DHEpruu B

nacaJlbHOM Kosie0aTeIbHOM KOHTYpPC

5.1.7

5.1.8

BoinyxaeHnbie MEXaHUYECKUE
konebanusa. Pezonanc. Pesonancuas
KpuBasl. BoinyxaeHHbIe

SJICKTPOMArduTHBIC KOJICOaHHS.

Ilepemennbiii  Tok. CuHHYCOUAANBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoIHOCTE MePEMEHHOTO TOKA.
AMmMTyaHOe Hu JICUCTBYIOLIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpounsBoacTso,
nepegaya u norpedaeHue
AIIEKTPUUYECKON SHEPIHUu.
DKOJOrn4YecKue pucKH pu
IIPOM3BOJICTBE JIEKTPUUECKONW SHEPTUH.
Kynerypa WCTIOJIH30BaHUS

QJICKTPOSHEPIU B MMOBCEAHEBHOM JKU3HU

TexHuueckue ycrpoicTBa: cercmorpad,
AIIEKTPUUYECKHHA 3BOHOK, JMHUU

dNIEKTpoIepeaay

[IpakTnueckue pabotel. MccrnenoBanue
3aBHCHUMOCTH nepuoaa MaJIbIX
Koje0aHui Tpy3a Ha HUTH OT JUIMHBI
HUTH U Maccel rpys3a. MccienoBanue

MEPEMEHHOTO TOKa B OeImu us3




5.2

OCJICA0BATCIIBHO COCJIMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

MexaHnueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHHss ¥ JUTMHA  BOJIHBI.

HonepeqHLIe H IPOAOJIbHBIC BOJIHBI

HHHPar## Wutepdepenmus u

I[I/I(bpaKI_[I/IH MEXaHNYCCKUX BOJIH

5.2.3

524

3Byk. Ckopocts 3Byka. ['pomkocTs

3ByKa. Beicora Tona. TemOp 3ByKa

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3IY4YEeHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u

UB SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoifcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaxXxeHHe, HpeJIOMIICHHE,
noJsipu3anus, mdpaxmus,
uHTepPepeHIus. CkopocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[llxkana  27IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIEKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHLI pPagruoCBA3HU U TCICBUACHUA.
PaI[I/IOJ'IOKaI_II/IH. 9HeKTpOMarHI/ITHOC

3arps3HEHUE OKPYKAIOIIEH CPeJIbl

TexHnuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE MHCTPYMEHTBHI,
YIBTPAa3ByKOBAsl JUATHOCTHKA B TEXHUKE
U MEQUIUHE, pajaap, paguonpUEMHUK,
TeneBu3op, aHteHHa, tenedon, CBU-

IC4Yb

5.3

OIITUKA

5.3.1

HpHMOHHHCﬁHOC pacupoCTpaHCHUC




cBeTa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxeHnue cBeTa. 3aKOHBI OTPaKEHUS
cBera. lloctpoenne wm300pakeHHMHd B

IUIOCKOM 3€pKaJIC

5.3.3

5.34

5.35

[penomiienue cBeta. 3aKOHBI MPEIIOMIICHUS
CBeTa. AOCOIIOTHBIN IOKa3aTeib

IIPETOMIICHUS

Ionxoe BHYTPEHHEE OTpPasKECHUE.
[IpenenbHblii yrog MTOJTHOTO
BHYTPEHHET0 OTPaKEHUS

Hucnepcuss cBera. CrloXHBIA cocTaB

Oenoro ceera. L{Ber

5.3.6

CoOuparolie ¥ paccerBarOlUe JUH3BI.
Tonkas ynmH3a. POKYyCHOE PaCCTOSIHUE U
ONTHYECKas CWJIa TOHKOM  JIMH3BIL.
[Toctpoenue M300paKeHMI B
COOMpAIOLIMX U PACCEUBAIOIINX JIMH3AX.
®opmysia TOHKOW JIMH3bI. Y BEIWYEHHUE,

JaBaeMoe JIMH30H

5.3.7

5.3.8

Hp CICIIbI MNPUMCHUMOCTHU

F€OMETPUYECKOM ONTUKH

Wntepdepenius  cBera. KorepeHTHbIE
ACTOYHUKH.  YCIOBUS  HAOIIOACHUSI
MaKCHMYMOB 51 MHUHHUMYMOB B
WHTEp()EPEHITMOHHON KapTUHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceera. Judpaxmuonnas
peméTka. VYcnosue HaOTIOICHUS
IJIaBHBIX MaKCUMYMOB TIpU TaJeHHH
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

HOJ'IﬂpI/BaI_II/I}I CBCTa

5311

TexHnuyeckue ycTpoWCTBa: OYKH, JIyIa,

¢doToanmnapar, MPOEKIMOHHBIN ammapar,




MHKDPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTHKA, JU(PPAKUMOHHAS  pElETKa,

MOJIApOr

5.3.12

[Ipaktnueckue pabotel. M3mepenue
moxKasareist MIPEJIOMJIICHUSI.
HccnenoBanue CBOMCTB M300paKeHUN B

nuH3ax. Habmonenune aucnepcuu ceera

RJIEMEHTHI CTIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuipl NPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocrynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTHM CB€Ta B BaKyyMme,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTD OJHOBPECMCHHOCTH.
3aM€I[JIeHI/Ie BpPpEMCHHU MW COKpalICHUC

JUINHBI

6.3

6.4

DOHeprus ¥ UMIYIBC  CBOOOJHOM

YaCTHULBI
CBsi3p Macchl ¢ dHEpruend U UMIYIbCOM

CBOOOJTHOW YacTULbl. DHEPrus IMOKOs

CBOOOMHOM YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

7.11

@®otonsl. ®opmyna Ilmanka cBsA3M
SHepru (GOTOHA C €ro YacToToMH.

OHeprus U UMNynbe GoToHA

7.1.2

OTKpbITHE u HCCIIeIOBaHNUE
dorordpdekra. OnbiTel A.I'. CTonerona.

3akoHsbl hoTodddexTa

7.1.3

YpaBHeHue DHHIITENHA s
dbotoadpdexra. «KpacHas  rTpaHUIIA»

dororddekra

7.1.4
7.15

Hasnenue cera. OnbrTel [1.H. JIeGeneBa

XuMHYIecKoe JeHCTBHE CBETA




7.1.6

Texuuueckue YCTpOMCTBA:
¢dororneMeHT, (GOTOAATYNK, COJTHEUHAS

Oarapesi, CBETOUO/

7.2

7.3

CTPOEHHUE ATOMA

7.2.1

Monens atroma Tomcona. ObBITE
Pezepdopaa no uccnenoBanuio
crpoenus aroma. [Inanerapnas moJienb

aToMa

7.2.2

[Tocrynatet  bopa.  Uznydyenwme wu
[OrJIoUIeHHEe (OTOHOB MU IEpPEXoie
aToMa C OJHOrO YPOBHS JHEPrUd Ha
apyroi.  Bunpbr  cmekrpoB.  Crektp

ypOBHeﬁ QHCPIur aToOMa BOAOpO1a

7.2.3

724

7.2.5

7.2.6

7.3.1

BonHoBele cBoiicTBa yacTul. BoisHbl ne
Bporis. KopnyckynsipHO-BOJIHOBOM
nyanusM. Jludpakius SJIeKTpOHOB Ha

KpHUCTaJIJIax

CrioHTaHHoe n BBIHYKACHHOC
U3JIy4deHHE. YCTPOWCTBO M IPUHIUII
paboThI 1azepa

TexHuueckue YCTPOMCTBA:
CHEKTpaNbHbIM aHaIU3 (CHEKTPOCKOI),

J1a3ep, KBAaHTOBBIN KOMITBIOTED

[Tpaktuyeckue pabotel. Habmonenue

JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Metoapl HaOMIOAEHUS W PETUCTpAIUU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpeITHE PaAUOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pannoakTuBHOrO w3nyueHus. CBoiicTBa
anbda-, oera-, raMmma-m3JIydeHHUs.
BnusHre paguoakTUBHOCTH Ha KHUBBIE

OpraHU3MBbI




7.3.3

7.3.4

OTKppITHE  TPOTOHA W HEUTpOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
NBanenko. 3apsia sapa. MaccoBoe 4ucio

sanapa. U3oTonsl

Anbda-pacna. DNEeKTPOHHBIH "
MO3UTPOHHBIM  OeTa-pacman. ['amma-
U3NydeHUe. 3aKOH  PaauOAKTUBHOTO

paciaaa

7.3.5

OHeprus CBSI3M HYKIOHOB B  sjpe.

Snepusie cunbl. Jledhekt maccol sapa

7.3.6

7.3.7

Snepuble peakuuu. JleneHue M CUHTE3
a1ep

Snepuslii  peaktop.  TepmosaepHsIi
cuHre3. [IpoGiieMbl U  IEPCHIEKTUBBI
AJIEPHOM DHEPreTUKU. OKOJIOIMYECKUe

ACIICKTHI ;mepHoﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4acTulbl. OTKpbITHE
[I03UTPOHA. @yH/IaMEHTAIIbHBIE

B3aMMOJEUCTBHUI

7.3.9

TexHudeckue yCTpPOMCTBA: TO3UMETP,
Kamepa BuibCoHa, sIEpHBIN peEakKTop,

aroMHas bom0Oa

7.3.10

8.1

8.2

[IpakTiueckue paboTsl. MccnemnoBanue
TPEKOB YaCTHIL (mo TOTOBBIM
¢dortorpadusam)

DJIEMEHTHBI ACTPO®U3UKU

Bun 3Bé3qHoro neba. Co3Be3nusi, sipKue
3BE3IBI,  IUIAHETBl, WX  BHJIUMOE

JIBIOKEHNE

Comueunass cucreMa. [lmaHeTsl 3eMHOM
rpynnsl.  [ImaHeTsI-TUraHTBl W UX
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHI.

Mausie Tea COMTHEYHON CUCTEMBI

8.3

Connue, ¢Qortochepa u armocdepa.




ConHeyHas akKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

8.6

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJIycC, TeMIIEpaTypa,
150:¢ B3aUMOCBSI3b. Jwnarpamma
«CHEKTPATbHBIA KJIACC — CBETUMOCThHY.
3BE31BI IVIABHOM IIOCIIEIOBATCILHOCTH.
3aBHCHMOCTh «MAacca — CBETHUMOCTbY IS

3BE3]1 [JIAaBHOM MOCJIENOBATEILHOCTH

###Par#H#BuyTpeHHee CcTpoeHHue 3BE3.
CoBpemeHHbIE Npe/ICTaBICHUs 0
pOUCXOKIeHNU U 3Bositouuu ConHua u

3B€311. DTAaIIbl )KU3HU 3BE3]T

8.7

8.8

8.9

Mneunsiii I[lyte — Hama ['anmaktuka.
CnupanbHas  cTpykrypa [amaktukw,
pacnpezeneHue 3BE3M, Tra3a M IBUIN.
[Tonoxxenne u paBwxkenue ConHua B
INanaktuke. Ilmockas u cdepuyeckas

noacucTeMbl [ atakTuKu

Tuner ramaxkThk. PagmoramakThKu U
KBazapbl. UYEpHbIE IBIPBI B AApax

raJJaKTHK

Bcenennas. Pacmmpenue BcenenHoil.
3akon Xa06ma. PaszOeranue ralakTHK.
Bospact u paguyc Bcenennoit, teopus
bosbmoro B3peiBa. Monens «ropsiueit

Bceenennoi». PenukroBoe usiyuenue

8.10

MacmrabHast cTpykTypa BceneHHO.
MeraraiakTuka. Hepeménneie

Hp06HeMBI ACTPOHOMUU
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