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INOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no pusuke 6a30BOro YpoBHS Ha YPOBHE CpeIHEro 001Iero 0opa3oBaHus pa3padoTaHa
HA OCHOBE TIOJIOKCHHWH W TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
nporpammsl, npeacrasieHHbx B @PI'OC COO, a takxke ¢ yuétoM ¢eaepanbHOi pabodeld mporpaMmsl
BOCIIUTAaHUSI M KOHIICTIIMM TpernoAaBaHus ydeOHoro mpeamera «®Pu3mka» B 00pa3oBaTeNbHBIX
opraam3anusax Poccuiickoit @enepariuu, pean3yrIuX OCHOBHBIE 00pa30BaTelIbHBIC IPOTPAMMEI.

Copnepxanue mporpammbl 1Mo (DU3MKe HAmpaBlIeHO Ha (OPMHPOBAHHE €CTECTBEHHO- HAYYHOU
KapTUHBI MUpa oOyuatomuxcst 10-11 kmaccoB mpu oOydeHuu uX (u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO mnoaxonaa. llporpamma no ¢usmke cooTBETCTBYET TPeOOBaAHUSIM
OI'oC COO Kk mIaHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPe3ybTaTam
oOydeHHUs, a TaKkKe YYUTHIBAET HEOOXOIMMOCTh pealu3alii MEXIPEIMETHBIX CBs3ed (U3MKH C
€CTECTBEHHO- Hay4HbIMH y4eOHBIMU IpeaMmeTamu. B Hell ompenenstoTcsi OCHOBHBIE LENH W3YYCHHUS
¢bu3MKK Ha YpPOBHE CpelnHero obmiero oOpa3oBaHUS, IJIAaHUPYEMbIE PEe3yJIbTaThl OCBOCHHS Kypca
(U3UKHU: INYHOCTHBIE, METANIPEMETHBIC, IIPpeIMETHBIE (Ha 0a30BOM YpOBHE).

[IporpamMma o ¢u3MKe BKIIOYALT:

IUIAaHUPYEMbIE pEe3yJbTaThl OCBOGHMsI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YJIbTAThI 110 TOJaM O0yUYEHHUS;

coziep;kanue yuyebHoro npeamera «dusnkay mo rogam 00ydeHus..

[IporpaMmma 10 ¢u3uke MOXKET ObITh HCHOJIB30BaHA YUUTENSIMH Kak OCHOBa JUJIS
cocTaBlieHUs] CcBOMX pabouux mnporpamm. Ilpu pazpaborke pabodeil mporpamMmbl B TEMAaTHYECKOM
IUTAHUPOBAHUM JIOJDKHBI OBITh YUYTEHBl BO3MOKHOCTH HCIIOJIb30BAHUS AJIEKTPOHHBIX (LU(POBBIX)
00pa30BaTeNbHBIX PECYPCOB, SABISAIOMINUXCS Y4eOHO- METOANYECKUMHU MaTepraaaMu (MyIbTUMEAUHHbIE
IPOTrPaMMBbl, 3JEKTPOHHBIE YYEOHUKM M 33JaYHHUKH, SJIEKTPOHHBIE OMONMOTEKH, BUPTyaJbHBIE
1abopaTopuy, UIrPOBBIE MPOTPAMMBI, KOJUIEKUMM LU(QPOBBIX 00pa30BaTENbHBIX PECYPCOB),
peaTM3yoUMMH TUAAKTUYECKHE BO3MOXKHOCTH HMH(POPMAIlMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
coJiepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.

[IporpamMMa 1o ¢u3MuKe HE CKOBBIBAET TBOPUECKYID HWHULMATUBY YUYHUTENEH W IMPEIOCTABIISET
BO3MOXKHOCTh JJI peallu3alliid Pa3jIMUHBIX METOAMYECKHX MOJIXOJO0B K OpraHu3anuu oOydeHus
(bu3uKe Npu YCIOBUHM COXPAHEHUS 00513aTeIbHON YacTH COJIepyKaHMsl Kypca.

dusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAs B KauecTBE y4eOHOTro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ, B CHUCTEMY 3HaHMH 00 OKpyXarolleM MHUpe.
[IkonpHBIE  KypC ¢buzukn — CHCTEMO00Opa3yIOIuil 711 €CTeCTBEHHO-HAYYHBIX Y4eOHbBIX
MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB M SIBJICHHUM, H3y4aeMbIX
XuMHel, Ouosorueit, ¢usnueckoit reorpagueit u acrpoHomueil. lcnonb3oBaHHE UM AKTHBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN OIpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJOTUH B
cdepe PHEPreTUKH, TPAHCIOPTAa, OCBOCHHMsS ~ KOCMOCA, IOJyYEHHs]  HOBBIX  MaTEpUalIOBC
3aJaHHBIMH  CBOMCTBaMH W  JApyrux. M3ydeHue (HU3UKM BHOCUT OCHOBHOM  BKJIaJd B
dopMHpOBaHHE  E€CTECTBEHHO-HAyyHOW  KapTHMHBI ~ MHpa  oOydaroumxcs, B (GOpMUpOBaHHE
YMEHMM MPUMEHATh HAYYHbIN METOJ MO3HAHUS IIPU BBIIOJHEHUH UMUY4YEOHBIX UCCIIEJOBAaHUM.

B ocHOBY kypca ¢u3uKM a7 YPOBHSI CpeAHETro 00mIero oOpa3oBaHMs TOJIOKEH PsJ UIICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepual U3 BCEX pa3feioB (U3MKH, BKIIOYAET KaK BONPOCH KIACCHYECKOH, TaKk H
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBMU C HEW Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
duznueckux teopuil. Benymum B Kypce sBisiercs (popMHpOBaHUE MPECTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEILIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuszanus NpeAnoyiaraeT HCIOIb30BaHHE T'yMaHUTapPHOTO
noTeHnuana (GU3NYECKOil HayKH, OCMBICIICHHE CBSI3UM pa3BUTHS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOIMYECKMMHU ITPOOIeMaMHu.

Hoesn npuknaonou manpaenennocmu. Kypc (U3MKM IpennojaraeT 3HaKOMCTBO C LIMPOKUM
KPYTrOM TEXHUUYECKUX U TEXHOJIOTUYECKUX IPUIIOKEHUIN U3yUEHHBIX TEOPUITU 3aKOHOB.

Hoes  oxonoeusayuu  peanusyercsi IOCPEACTBOM  BBEIEHHUS  3JEMEHTOB  COJAEpIKaHUS,
NOCBSIIEHHBIX JKOJOTMYECKMM IIpo0JieMaM  COBPEMEHHOCTH, KOTOpBIE  CBSA3aHBIC PAa3BUTHEM
TEXHUKA M TEXHOJOTHH, a Takxke OOCYKACHUS MPOOIeM pPalMOHAIBHOTO IMPHPOJIONOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH JIEMEHTaMH Kypca (GU3UKU Ha YPOBHE CPEeJHEro 001iero o0pa3oBaHus
ABISIOTCS  Qu3nueckue Teopuu (PopMupOBaHHE MPEICTABICHUH O CTPYKTYpE MOCTPOCHUS
¢bu3nueckoil Teopun, poiu GyHJaMEHTAIbHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX IIPECTABICHUAX O
IIpUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUM, JJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eATENIbHOCTHBIN MOAX0A B Kypce (U3MKH pealu3yeTcsl MpexJe BCEro 3a Cuér
OpraHM3aly SKCIEPUMEHTAIbHOM JesITeIbHOCTU 00ydaromuxcs. s 0a30BOroypoBHs Kypca GU3UKU
— 3TO HCIOJIb30BaHUE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX
paboT, KOTOphIE B IporpaMMe 1o (pu3uKe 0ObEUHEHBIB OOLIMIA CIMCOK YYEHMUYECKHX MPaKTHUYECKUX
paboT. BeiieneHue B ykazaHHOM II€pedyHE JJaOOpPaTOpPHBIX padOT, MPOBOJUMBIX Jii KOHTpPOJIA U
OLICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa30BaTelIbHOIO IIpoliecca HMCXOAsl U3 0COOEHHOCTEH
IUIAHUPOBaHUsT M OCHalleHus kaOuHeta Qus3uku. Ilpu »3TOM oOecneuynBaercss OBIIAJCHUE
Oo0y4JarIUMUCS YMEHUSMU IPOBOJUTH KOCBEHHBbIE HM3MEPEHMsI, HCCIIECIOBAHUS 3aBHUCHUMOCTEH
(bu3nUecKrX BEIMYUH U IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaensieTcs pelieHuI0 Pacu€THBIX M KauyecTBEHHBIX 3ajad. [lpu saTtom 1uist
pacy€THBIX 3a/a4 TNPUOPUTETOM SIBJIAIOTCS 3aJaud C SIBHO 3aJlaHHOM (U3UYECKOM MOJeNbIo,
MO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiena Kypca, TaKk
U WHTErpupys 3HAHUS U3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajauy NPUOPUTETOM SIBIISIFOTCS
3aJaHusl Ha OObSCHEHHE MPOTEKAaHUs (PU3MYECKUX SBJICHUM M MPOLIECCOB B OKPYKAIOIIEH >KU3HHU,
Tpebytoiye BbIOOpa (pu3nueckoi Mo IS CUTYallM IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY O00eCredeHUI0
yueOHOro mporecca 0a3oBblii ypoBeHb Kypca (DU3MKM Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUs
JIOJIKEH M3y4aTbCsl B YCIOBMSIX MPEIMETHOro kabuHeTa (M3UKH WIM B YCIOBUSX UHTETPUPOBAHHOIO
KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA. B kabuHeTe PU3HKU JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000py/OBaHME AJIS BBIIOJHEHUS YKa3aHHBIX B MpOrpaMMe Mo (pU3MKEe yYeHHYECKUX
MPAKTUYECKUX PabOT U JEMOHCTPALlMOHHOE 000PYAOBaHUE.

JleMOHCTpallMOHHOE 000pyAOBaHNE (OPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIbHON
JIOCTaTOYHOCTH u  obecreynBaer MOCTAHOBKY  IEPEYMCIICHHBIX B IIpOrpamMme 1o (hu3nke
KIIFOYEBBIX JEMOHCTpALUi AJI1 UCCIIEJOBAHUS U3y4aeMbIX SIBICHUNW U MPOIECCOB, SMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe 0o0OpyIoBaHHE ISl YYEHHUYECKHUX MPAKTUYECKUX padoT popMupyeTcss B BUIE
TEMaTHYECKUX KOMILUIEKTOB U 00ecreunBaeTcs B pacu€Te OJJHOTO KOMILJIEKTa Ha ABYX O0y4arolIuXcs.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 000PYI0BaHMS TOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHUCTEM B BHJIe HU(DPOBBIX TAOOPATOPUIA.

OCHOBHBIMU LENAMU H3yueHHUs (U3MKU B 00IEeM oOpa30BaHUM SBIAIOTCA: (OPMHPOBAHUE

MHTEpEeca U CTPEMJICHHsI OOYYaIOUIMXCS K HayYHOMY H3YYEHUIO
IPUPOBI, Pa3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METO/ie MO3HAHUSA U (POPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPY’KAIOLIUM SIBIICHUSIM;
(dhopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUs OCHOB CTPOCHUSI MaTEpUU
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U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dopmupoBaHHe YMEHUH OOBICHATH SIBJICHHUS C HCIHOJb30BaHWEM (U3NUYECKUX 3HAHUNA U
HaY4HBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TNPEACTABICHUN O PoONM (U3MKU JUId Pa3BUTUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTHH.

JlocTukeHre JTHX Lened obecreuuBaeTcsl pelIeHHEM CIEAYIOIMX — 3aJayB IIpolecce
U3YYCHHUS Kypca (PU3UKK Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus:

IpUOOpETEHUE CUCTEMbI 3HAaHUH 00 OO0IMMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYas MEXAaHUKY, MOJICKYJSAPHYIO (DU3HKY, DJIEKTPOAWHAMHKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTHI
acTpo(hu3uKu;

(bopMHpOBaHHE YMEHUH NPUMEHSATh TEOPETUYECKHE 3HAHUA Ui OOBSACHEHUS (U3NYECKUX
ABJICHUH B TPUPOAE U [UId MPHUHATUS NPAKTUYECKUX PELICHUIB IOBCEIHEBHON KU3HM;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 33/1aHHON (PU3NYECKON MOJIENbIO0, 3a/1ad,
HOJPa3yMEBAIOIUX CAMOCTOATENIBHOE CO3/1aHNe (PU3MUECKON MOJIEIIN,aIeKBAaTHOM YCIIOBHAM 3a/1auH;

[IOHMMaHHe (U3MYECKUX OCHOB M TPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBIIQJICHUE METOAAMH CAMOCTOSITEIPHOTO IUIAHWPOBAHUS H  TPOBENEHHUS (HU3MUECKHUX
SKCHEPUMEHTOB, aHajiM3a M HUHTepOpeTanuu WHGPOpPMALUU, OHpPEAENICHHUS JIOCTOBEPHOCTH
HOJIy4EHHOT'O pe3yJIbTaTa;

CO3/laHME YCIIOBMM Il pa3BUTUS yMEHUH IPOEKTHO-HCCIIENOBATENIbCKOM, TBOPUECKOU
NEeSITETTHHOCTH.

Ha uzyuenue pusuku (6a30BbIli ypOBEHB) Ha YPOBHE CPEAHETO OOIIETO0 00pa30BaHUs OTBOAUTCS
136 wvacoB: B 10 kmacce — 68 uacoB (2 uwaca B Henmento),B 11 kmacce — 68 ywacoB (2 vaca B
HEJIEIIO).

[Ipemaraemelii B mporpamMMe 1o (u3MKe IMepeyeHb JIAOOPAaTOPHBIX M MPAKTUYECKUX PabOT
SBIISIETCS PEKOMEH/IOBAaHHBIM, YUUTEIb JIETaeT BBIOOP MPOBEACHUS JIAOOPATOPHBIX pabOT M OIBITOB C
y4€TOM UHJIMBUIYaJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.

JIrobast pabGouast mporpaMma JOJDKHA IOJHOCTBIO BKJIIOYATh B ceOs coJiepXKaHHE JTaHHOM
IpOTrpaMMBI 0 (PU3HKE.

B otnenbHbIX cityyasx Kype (pu3nku 6a30BOro ypoBHs MOXKET U3y4arbesi B 00béMe 204 yaca 3a 1Ba
roja oOyuenus (3 4 B Hegemo B 10 u 11 kiaccax). B aTom cinyyaeyBennumnBaercst He MeHee 4eM 10 20 u
pe3epBHOE BpeMs, KOTOPOE HCIOIB3YEeTCS YUUTETEM Ui W3YYEHHUS BOIMPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHBIM NpoduieM oOyueHHUs, U yBEIWYHUBAaeTCs ydyeOHas Harpys3ka, OTBOJAMMAas Ha H3Yy4YEeHHE
MEXaHUKH, MOJIEKYJISIPHON (DU3UKU M DJCKTPOJMHAMHKH, 32 CUET PACHIMPEHHS YHCcIa JabopaTOPHBIX
paboT UCCIIenoBaTENHCKOTO XapaKTepa H YPOKOB PEIICHHSI KAYeCTBEHHBIX U PACUETHBIX 3a/1a4.



COJAEPKAHUE OBYUYEHMUA

10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI0 MO3HAHMS
®usnka — Hayka o npupone. Hayunele MeTOIbl MMO3HAHUSA OKpy»karomero mupa.Pons
9KCHEPUMEHTA U TEOPUH B IIPOLIECCe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B pu3uke.MonenupoBanue
buznaeckux ABJICHUM M  IIPOLIECCOB. Hayunsle  rumoressl.
Ou3nuecKkue 3aKOHbI M TEOpUHU. ['paHUIBl MPUMEHUMOCTH (pu3HUecKuX 3akoHOB.IIpuHIIMT
COOTBETCTBHUSI.
Pons u mecto pusuku B (hOpMUPOBAHMM COBPEMEHHON HAyYHON KapTHHBI MHpa,B
IIPAKTUYECKOMN AESTEIbHOCTH JTIOACH.

Jlemoncmpayuu
AHanoroBbie ¥ IUPPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanunueckoe ABuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro BHKeHHs. CucreMa OTcyéTa.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U YCKOpPEHHE
MaTepualbHOM TOYKHU, MX NPOEKIMU HAa OCH CHUCTEMbl KOOpAHMHAT. ClOXKEHUE MepeMEelIeHUu u
CJI0’K€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpsSMONMHEHHOe MABIMKeHue. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe azieHue. Y CKOpeHre CBOOOTHOTO T ICHHS.

KpuBonuneiinHoe  nBukeHue. [IB>kKeHHME  MaTepUabHOM TOYKA 1O  OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJIO0 CKOpPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHMHas cKopocTh. Ilepuon m ydacrora
oOpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBAa M NPAKTUYECKOE NMPUMEHEHME: CIUJIOMETp, ABUKEHUE CHapPSAOB,
LETIHBIE U PEMEHHBIE ITepeayn.

Jlemoncmpayuu

Mopens  cuctemMbl  OTCY€Ta,  WIUTKOCTpaLus KMHEMaTH4YECKUX XapaKTePUCTUK
JIBUKEHMUSL.

[IpeoOpa3oBaHue ABMKEHUH C UCIIOJIB30BaHUEM MPOCThIX MexaHn3MoB.[lafenue Ten

B BO3JyX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue JIBUKEHHUS  Tena,  OpOLIEHHOIrO oJ, yrjioM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopenus cBoboaHoro najenus. Hampasnenue

CKOPOCTH TIPH JIBFXKCHHH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

I/I3yqu1/1e HCPaBHOMCPHOI'O ABMIKCHUS C LHCIIBIO ONPEACIICHUA MFHOBeHHOﬁCKOpOCTH.

Hccnenosanue COOTHOLIEHUS MEXIY MyTsIMU, MPONIEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PAaBHBIE ITPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOU
CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHue nBMKEHUS IIapUKa B BI3KOM KUIAKOCTH. M3yudeHue

JBUKEHUSI Tela, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuniun otHocutenbHocTH ["anmiest. IlepBoiii 3akoH HbroToHna. MHepruanbHble CHUCTEMBbI
OTCYETA.

Macca Ttena. Cwia. Ilpunuun cynepno3unmu cui. Bropoit 3akon Hbrorona mms
MaTepuanbHOU ToUKU. Tpernil 3akoH HbproTOHA /171 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Tsarotenus. Cuna Ttsbkectu. llepBas kocmmueckas ckopocth. Cuia

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJBKECHHUS W cuiia TpeHus mnokos. Koadpdunuent tpenus. Cuiia COMPOTHBICHUS MPH
JBUKEHHUH TeJla B )KUIAKOCTU WM rase.

[ToctynaTenbHoe 1 BpalaTeIbHOE IBUKEHIE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENIBHO OcH BpamieHus. [lmedo cunbl. YciioBus paBHOBeCUs TBEPAOTO
Tena.

TexHudeckue yCTpoWcTBA M MPAKTUUECKOEC NPUMEHEHWE: TOMAIIUITHUKHN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBiieHNE HHEPIUU.
CpaBHeHME Macc B3aMMOIEHCTBYIOIIUX TEll.
Bropoii 3akon HeroToHa.
H3mepenue cu.
CnoxxeHue cuil.
3aBUCUMOCTH CHIIBI YIPYTOCTH OT JIe(hOpMalinu.
HesecomocTs. Bec Tena npu yckopeHHOM noabéMe U najgeHn. CpaBHEHHE CUJT
TPEHUS MOKOs, KAUEHUSI U CKOJIbKEHUSI.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomol
N3ydenue nBmxeHns Opycka 1o HakJIOHHOW TJIOCKOCTH.
Uccnenosanue 3aBUCUMOCTH CWJ YNPYrOCTH,  BO3HUKAOIIMX B IPYyXHHE U
pPE3NHOBOM 00pasiie, OT ux JehopMalnu.
UccnepoBanue ycnoBuil paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonwi COXPAHERUA 6 ME€XAHUKe
I/IMHYJ'H:C MaTCpI/IaJ'IBHOI\/'I TOYKHU (Tena), CUCTCMblI MATCPUAJIBHBIX TOYCK. I/IMHy.HBC CHUJIBI H

WU3MEHEHNE UMITyJIbCca TeJa. 3aKOH COXPaHEHUs UMITyJbca. PEakTUBHOE BUKEHMUE.

Pa6ora cuinbl. MoIHOCTD CHITBIL.

Kunernueckas sHeprusi MarepuanbHoil Touku. Teopema 06 M3MEHEHNH KMHETHYECKOW SHEPTrHH.

[TorennmaneHast sHeprus. I[loTeHnumanpHass SHEprust yHpyro AeGOPMHPOBAHHOM NPYKHUHBIL.
[ToreHunanbHas 3HEPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHble W HeNMOTEHUUAlIbHble CHUJIbL. CBSI3p pabOThl HEMOTEHLUUATIBHBIX CHUJI C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHNS MEXaHUYECKOWIHEPTUN.

VYnopyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudeckue ycTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIA
IIUCTOJIET, IBMKCHHUE PaKeT.
Jlemoncmpayuu

3aKOH COXPAHEHHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.



[Tepexo mOTEHIMAIBHON YHEPTUH B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi
N3ydenne abCoOIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIXMAsTHUKOB.
HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW PHEPruM TelaHa IpuMepe
pacTsKEHUsI PE3MHOBOTO KI'yTa.

Pa3nen 3. MousekyJsipHasi pu3uka ¥ TEepMOJIMHAMHUKA
Tema 1. Ocno6bl MONIEKYNAPHO-KUHEMUYECKOTU MeopuuU

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM M HX OIBITHOE OOOCHOBAHME.
bpoynoBckoe nBmxenue. uddysus. Xapakrep IBMKEHUS U B3aUMOJEHCTBUS YacTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPIBIX TEIU OObSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pasmeps! Monekyin.KonnuectBo Bemiectsa. [loctosinHast ABoraapo.

TenoBoe paBHOBecue. Temmeparypa u e€ nusmepenue. [llkana remneparyp Llenbcus.

Mognens wunpeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIDHO-KMHETHYECKON TeOpUU
UJEaNbHOro ra3a. AOGCOIIOTHAs TeMIeparypa Kak Mepa CpelHEed KMHETHYECKON 3HEPruH TEIIOBOTO
nBwxeHns dactun rasza. [llkama temmnepatyp KenbBuna. I'a30Bble  3aKOHBI. YpaBHeHHE
MenneneeBa—Kuanelipona. 3akoH  [lanerona. HM3ompouecchl B MAEANBHOM Ia3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. I 'paduyeckoe npecTaBieHuEen30NpoLeccoB: H30TepMa, H30X0pa, u300apa.

TexHnuyeckue ycTpoiCcTBa U IPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIeCTBa, (oTorpadun MOJIEKyIOPraHUIECKUX
COEIMHEHUI.

OnpIThl 110 UGG Y3UN )KUIKOCTEHN U Ta30B.

Mopens 6pOyHOBCKOTO JBHMKEHUSI.

Mogpens onbita IllTepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3auMoAeicTBUA. Moensb,

MJUTFOCTPUPYIOILIAs IPUPOY AABJICHUS Ia3a HA CTEHKU COCY/JIa.

OnbIThL, WJUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS UEATbHOIO ra3a, H30IpOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

Omnpenenenue Macchl BO3/lyXxa B KIaCCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMaKOMHATHI,
JIaBJICHUSI ¥ TEMIIEPATYPhI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy TapAMETPAMH COCTOSIHUS PA3PEKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuyeckas cucreMa. BHYTpeHHsIsl SHEprusl TEPMOIMHAMUYECKOW CHCTEMBI M CIIOCOOBI
e¢ m3meHeHns. KommyecTBO TerwioTel M paboTa. BHYTpeHHssT SHEPTHsi OJHOATOMHOTO HIEATbHOTO
raza. Bumel Temmonepenayn: TETUIONPOBOAHOCTh, KOHBEKIIHS, W3ITydeHUE. Y IENbHAs TEeIIOEMKOCTD
BemiecTBa. KoiaMuecTBO TEmIOTH MPU TEIIoNepeaaye.

[Tonarue 06 anmabatHoM mporuecce. llepBblii 3akoH TepmoauHamukH. IIpuMeHeHue nepBoro
3aKOHa TEPMOJWHAMUKH K m3omporeccam. [ padhudeckas naTepnpeTanus padoThI rasa.

Bropoii 3akoH TepMomHaMuky. HeoOpaTUMOCTh IPOIIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIMIBL AEHCTBUS TEMIoBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBbIX MammHax. Koaddumument nmonesnoro aedictBus TemnoBoil mamuubl. [ukn Kapao u ero
KO3(PUITMEHT TT0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MMPOOIEMBI TEIII0IHEPTETHKH.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: IBUTATeNlb BHYTPEHHErO CropaHus,
OBITOBOI XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu



H3meHeHne BHYTpPEHHEW SHEPTUU Tella MPHU COBEPIICHUH PadOThI: BBUIET MPOOKU U3 OYTHUIKU
Mo JEHCTBHEM CXKAaToOro BO31yXa, HarpeBanwe d3(upa B JIaTyHHOU TpyOKe myTéM TpeHUs
(BUACOIEMOHCTpALIMS ).

V3MeHeHne BHYTpEHHEW SHEpruM (TeMIeparypbl) Tena mpH Teronepenade. OmbIT 1O

annabaTHOMY PaCHIMPEHHIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoit TypOWHBI, TBUTATEIISI BHYTPEHHETO CTOPaHHMS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi
N3mMepenne yaenpHON TeIT0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue W KoHjaeHcanwus. VcmapeHwe W KureHHe. AOCONIOTHAST M OTHOCUTEIbHAsS
BJIOKHOCTh BO3Iyxa. HacellmieHHBId map. YjaenpHas TeIoTa mapooOpa3oBaHUs. 3aBHCHMOCTh
TEMIIepaTypbl KUIICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHM30TPONHS CBOMCTB KPUCTAJIIOB.
Kunkne kpucramisl. CoBpeMeHHBIC MaTepHalibl. [1aBneHne U KpucTaym3anus. Y aelbHas TerioTa
riaBiieHus. Cyomumarus.

VYpaBHeHuUe TEMI0BOro Oajanca.

TexHUUYecKre yCTPONUCTBA U TIPAKTHUECKOE TPUMEHEHUE: THTPOMETP U TICHXPOMETP, KAJIOPUMETP,
TEXHOJIOTUM TIOJYYCHHUS COBPEMCHHBIX MAaTepUAIOB, B TOM 4YHCJIE HAaHOMAaTepUAIOB, U
HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX TTAPOB.
Kunenue npu moHUKE€HHOM JaBJICHUH.
CriocoObl U3MepEeHUs BIAKHOCTH.
HaGmronenne HarpeBanust ¥ TUTABJICHUS KPUCTALTUYECKOTO BellecTBa. JleMOHCTpalys KpUCTAILIOB.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
W3mepeHrie OTHOCUTENIbHON BIAQXKHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoaunamMuka
Tema 1. Inekmpocmamuxa

OnexTpuszanus Tel. DJIEKTpudeckuil 3apsan. JBa Buaa aiekTpudeckux 3apsaos. IIpoBoaHukwy,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3aps/a.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 3IEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsxk€HHoCTh anekTpudeckoro nois. [IpuHuun cyneprno3nuuuaneKkTpuueckux nouaei. Jinann
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratudeckoro nois. Ilorennuman. Pasnocts noreHuuanos. [IpoBogHUKH |
JIUAJIEKTPUKH B DJIEKTPOCTATHYECKOM ToJIe. J{M3IIeKTpriecKass IPOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHaeHcatop. OJIEKTPOEMKOCTH IIIOCKOTO KOHIEHCATOpA.

OHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

TexHudeckue yCTpOHMCTBA M MPAKTHYECKOE MPHUMEHEHHE: JJIEKTPOCKOMN, JIIEKTPOMETP,
JJIeKTpOCTaTUYEeCKas 3allluTa, 3a3€eMJIEHHE JJIEKTpOnpuOOpoB, KOHAECHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBINU IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIMII JEHCTBUS JIEKTPOMETpA.

B3anMozeincTBre HaIeKTPU30BaHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3apsSKEHHBIX TEll.

IIpoBOAHMKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3alluTa.

,HI/ISJ'IGKTPI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC.



3aBUCUMOCTD AJEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAU TUIaCTUH,PACCTOSIHUS
MEX1y HUMU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.
OHeprus 3apsHLKEHHOT0 KOHEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepeHnue 351eKTpOEMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paznuunvlx cpedax

DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUECKOro Toka. Mcrounnkuroka. Cuiia
Toka. [IocTOsIHHBIH TOK.

Hanpsioxenue. 3akon Oma aJ1s yyacTka IeIu.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHoe CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarensHOE, NapauieIbHOE, CMEIIAHHOE COEAMHEHUE POBOHUKOB.

Pabora snexrpudeckoro Toka. 3akoH J[xoyns—JIenmna. MoIHOCTh 3JIEKTPUIECKOTOTOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTHBJICHUE MCTOYHUKA TOKa. 3akoHOMa ais
MOJIHOM (3aMKHYTOM) AyieKTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs TPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUSIMETAILIIOB OT
temriepaTypbl. CBEpXITPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITy4KOB. [101ynpoBOIHUKH.

CobcTBeHHas ¥ MPUMECHAs POBOAUMOCTH MOJIYITPOBOTHHUKOB.

CsaoiicTBa p—n-niepexoja. [loaynpoBoJHIKOBBIE TPUOOPHI.

DONEeKTpUYECKH TOK B PacTBOpax H pacijlaBax »dJIEKTPOJUTOB. DJIEKTPOJIUTHUYECKAS
JUCCOIHAIUSA. DIICKTPOIIH3.

DnekTpuyecknii Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIA pa3psil.

Momnnus. [Ina3ma.

TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEOCTarT,
HUCTOYHUKU TOKA, DJIEKTPOHArpeBaTeIbHbIE MPHUOOPHI, IEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIH JHOJl, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOIYMPOBOIHUKOBBIN JHO/I,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COMPOTUBICHUS UMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IJIOIAUIIONEPEUHOTO
CEUYCHHS U MaTepHaa.

CwmerranHOe COeTMHEHHE TTPOBOTHUKOB.

[Ipsimoe U3MEpPEeHne 3IEKTPOIBIKYIIEH CHUJIBL. KopoTtkoe 3aMbIKaHUE
TraJbBAaHUYECKOTO JIIEMEHTA M OIIEHKA BHYTPEHHETO COMPOTHUBIICHHS.

3aBHUCHMOCTB COMPOTUBIICHUSI METAILIOB OT Temreparypsl.[IpoBoauMocTts

3JEKTPOJIUTOB.

UckpoBoii pa3psia U IpOBOIUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOIUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
N3ydeHne CMEIaHHOTO COSTMHEHUS PE3HCTOPOB.
N3mepenue 3MeKTpOABMKYIIEH CHIIBI HCTOYHHKA TOKA U €T0 BHYTPEHHETOCOMIPOTHUBIICHUSI.
Hab6mronenue snexkrposnmsa.

MexknpeaMeTHbIe CBA3U
N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C  y4E€TOM
coJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu u
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TEXHOJIOTHH.

Mescnpeomemuvie noHAmMuUsA, CBSI3aHHBIE ¢ U3YYEHUEM METOJI0B HAyYHOTO MO3HAHMSA: SBJICHHE,
HayyHbId (akT, rumnoresa, (u3MuUecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJeHHE, SKCIEPUMEHT,
MOJIeJIMPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CHCTEMbl YpaBHEHUH, duHEWHas (QyHKus, napadoina, runepbona, ux
rpagukd U CBOMCTBA, TPUTOHOMETpUYECKHWE (DYHKLIMU: CHHYC, KOCHUHYC, TaHI€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPAHMHAT, CIOXKECHHE
BEKTOPOB.

buonocus: mexanuueckoe IBUKEHUE B XKUBOU npupoje, Auddy3usi, 0cMOC, TEINIO0OMEH KUBBIX
OpraHu3MOB (BUJIbI TEIUIONEPENAUH, TEIUIOBOE PABHOBECHUE), AJIEKTPUUYECKUE SBJICHUS B KUBOU
pUpoIe.

Xumusa: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYN, MOJb BELIECTBa,
MOJIIpHasl Macca, TEIJIOBble CBOWCTBA TBEPIBIX TEJ, KUJIKOCTEH M Ta30B, ANEKTPUUYECKHUE CBOMCTBA
METAJIJIOB, AIEKTPOJINTUYECKAS IUCCOLMALIMSI, FaJIbBAHUKA.

l'eocpagpus: BnaxxHOCTb BO3yXa, BETPBI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABIKEHHH C HCIIOJB30BAaHHEM MEXaHHM3MOB, YY€T TPEHHUS B
TEXHUKE, MOJUIMIIHUKM, MCIOJb30BAaHHE 3aKOHA COXPAaHEHUS  HMIYJbCa B TEXHUKE (pakeTa,
BOJIOMET W JPYTue), IBUraTellb BHYTPEHHEro CrOpaHus, mapoBas TypOMHa, ObITOBOM XOJOJMIBbHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJyYEHHUsS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE HaHOMAaTepHaJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3allNUTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, SIEKTPOHATPEBATEIbHbBIE TPUOOPHI, DIEKTPOOCBETUTENbHBIE TPHUOOPHI, FrAIbBAaHHUKA.

11 KJIACC
Pa3nen 4. DiiekTpoguHaMuKa
Tema 3. Macnummnoe noe. IneKmpomMacHUMHAA UHOYKYUA

[TocTostHHbIE MarHuUTHI. B3anMopeiicTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mose. BekTop
MarHuTHOM MHAYKUMH. [[pUHIMNO Cynepno3uMUUM MArHUTHBIX MOJE€H. JIMHUKM MarHUTHON MHAYKIIMH.
KapTtrna nuHuii MAarHUTHOM MHAYKIUH OIS TOCTOSHHBIXMArHUTOB.

MarnuTHO€e 1oJie MPOBOJAHMKA ¢ TOKOM. KapThHa MTMHUNA MHAYKIIMM MAarHUTHOTO TOJIS JUTMHHOTO
NPsIMOTO MPOBOJIHUKA M 3aMKHYTOIO KOJBIEBOIO MPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbIT JpcTena.
B3anmopeiicTBre NpOBOJTHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna JlopeHua, e€ Moaynb M HampaBieHue. [[BHkeHue 3apsKEHHOM YacTHIBIB
OJIHOPOJHOM MarHuTHOM mose. PaGora cubl Jlopenna.

SIBneHue 3MeKTpOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOW HMHIYKLHH.
DNEKTPOABMKYIAsA CUJIAa UHAYKIIMH. 3aKOH 3JIEKTPOMAarHuTHOW HHAYKIKU Papajes.

Buxpesoe AIEKTPUIECKOE moJie. DIEeKTPOABIIKYIIAS cuia WHIYKITUWB
MIPOBOJIHUKE, JIBHXKYIIEMCS TOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM II0JI€.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBnenue CaMOMHAYKIUH. DNEeKTPOABUKYILAS cuia
CaMOUHIYKIUU.

DHeprusi MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.

DNeKTPOMarHuTHOE MoJe.

TexHudeckue  ycTpoWCTBa W MPAKTHUYECKOEC TMPUMEHEHHWE:  IOCTOSHHBIE  MarHUTHI,
3JICKTPOMATrHHTHI, JICKTPOBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUIl, MHAYKIITHOHHAS TI€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTkIIOHCHUE QJICKTPOHHOTI'O ITYYKa MarHUuTHbIM nonem.JImuun
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WHJYKIAA MAaTHATHOTO TOJIA.

B3aumopeiicTBue 1ByX NpOBOJIHUKOB ¢ TOKOM.Cuiia

Awmmepa.

[elictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA. S BIICHUE

3JIEKTPOMArHUTHON MHIYKIUH.

[IpaBuio Jlenua.

3aBUCUMOCTh ANEKTPOABIIKYIIECH CWJIBl HMHAYKIMHA  OT CKOPOCTM  H3MEHEHHUS
MarHUTHOTO IIOTOKA.

SIBiIeHME CAMOMHYKLIMH.
Yuenuueckuu sxcnepumenm, nabopamoprulie pabomoi
N3yueHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.
WccnepgoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

Paznea 5. Kone6anus u BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazHumHole Koneoanus
KonebarenbHast cucrema. CBoOOAHBIE MeXaHUMYECKHE KojiebaHus. ['apmMoHMuecKue KoaeOaHus.
ITepuon, yactora, amMmmuTyAa u ¢asza kosnedanuil. [IpyxunHbI MasTHUK. MaTemaTHUeCKUil MasTHUK.
VYpaBHeHHE rapMOHUYecKUX KojeOanuil. [IpeBpalienre sHeprun npyu rapMOHNYECKUX KOJIEOaHUSX.
Konebarenbubiii  koHTyp. CBOOOAHBIE BIIEKTPOMAarHUTHbIE KOJe€OaHMS B  HMJICAIBHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJOTUS MEXJIYy MEXaHWYECKHMMM M 3JIEKTPOMArHUTHBIMU KOJICOAHUSAMMU.
®opmyina TomcoHa. 3aKOH COXpaHEHHsI SHEPIUU B UI€IbHOM Kojie0aTeIbHOM KOHTYpeE.

[IpencraBinenre o 3aTyxaroUMX KoyeOaHUAX. BbIHYXIEHHbIE MeXaHWYECKHEe KoJeOaHMs.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHycOMIadbHBIA NEpEeMEHHBIM TOK. MOIIHOCTh NEpEeMEHHOr0 TOKa.
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSIKEHMUSL.

Tpancdopmarop. IlpousBojacTBo, mepegaya W MOTPeOJEHHE INEKTPUUECKOM SHEPrum.
OKOJIOTUYECKME PHUCKM TpU  TNPOMU3BOACTBE  JJIeKTpodHepruu. KynpTypa  Hcnosnb3oBaHMs
AJIEKTPOIHEPIUH B IIOBCETHEBHOM )KU3HU.

TexHudeckue yCcTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHME: DJIEKTPUYECKHM 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM DJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanue IapamMeTpoB KoJje0aTenbHOI CHUCTEMBI (Ipy>KUHHBIN WU
MaTeMaTHYECKUN MasATHUK).

Habmonenue 3atyxatonux koiebanuit. MccnenoBanue

CBOWCTB BBIHYX/JICHHBIX KoJieObanuii. Habmonenue

pe30HaHca.

CB00O/IHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHusI.

OcuumiorpamMmmsl (3aBUCHUMOCTHU CWIBl TOKAa W HaNpsHKEHUS OT BpPEMEHH)
JUTSI 3JIEKTPOMArHUTHBIX KOJeOaHuM.

Pe3onanc npu I10CJIE0BATEIBHOM COEIMHEHUU pe3ucropa, KaTyILIKH

WHIYKTUBHOCTH W KOHJIEHCATOPA.

Mopenb TMHUY 3IEKTponepe1adun.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOa MAJIBIX KOJIeOaHUM rpy3a Ha HUTH OT JTMHBIHUTH U MaccChl
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MOCIEI0BATENbHO COeAMHEHHBIXKOHIEHCATOPA,
KaTyILIKH U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbIE 6OTTHbL

Mexanuyeckue BOJIHBI, ycloBUs pactipocTpanenus. Ilepuon. CkopocTb pacrpocTpaHEHUs U
JutHa BOJHBL [lonepednsie U mpoAoabHbIe BOJHBL MHTepdepeHnsan U pakius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHuTHbIE BOJIHBL. Y CJIOBUS M3Jy4EHUs JJIEKTPOMATHUTHBIX BOJH. B3auMmHas
opuenranus BektopoB E, B, v B anmekrpomarHuTHoOi BojiHEe. CBOWCTBAa 3JEKTPOMArHUTHBIX BOJIH:
OTpaXKeHUe, MpeJIOMJICHUE, MoJIsIpU3aIus, T paxius, uHTepdepeHIus. CkopocThb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 5>JE€KTPOMAarHUTHBIX BOJH. IIpuMeHeHMe SIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHuunel  paguocBsA3M U TeneBuAeHUsA. Paanonoxanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/bl.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE TMPUMEHEHHME: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE U MEAUIMHE, pajaap, paauoNpuEéMHUK, TEIEBU30P, aHTCHHA,
teneon, CBYU-neus.

Jlemoncmpayuu
OO6pazoBanue 1 pacrpocTpaHEeHHEe MOTEPEYHBIX U MPOA0TIbHBIX BOJIH. Koseburoreecs Teno Kak
HCTOYHUK 3BYKa.
HaGurotenne oTpaskeHus U PEIOMIICHHUS MEXaHU9IeCKIX BOJIH. HaOmonenue
uHTepepeHud 1 TUPPaKIINH MEXaHUYECKUX BOJIH.3BYKOBOW PE30HAHC.
HaGiroienne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYAOH U YaCTOTONKOJICOaHMIA.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIIOMIIEHUE,T0JIIpU3alus,
Tudpakuus, HHTepQepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeliHOEe pacnpoCTpaHEeHUE CBETa B OJHOPOAHOM cpene. Jlyd
cBeta. TouyeuHbIli HCTOYHHK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHus cBeTa. IlocTpoeHne H300pakeHUN B MIIOCKOM
3epKaie.

[Ipenomiienne cBera. 3aKOHBI TpETOMIIEHUS cBeTa. AOCONIOTHBIN TMOKa3aTelnb MPEeTOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxkeHue. lIpenenbHbIi yrom ojaHoro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus csera. CrnoxHbIi coctaB 6enmoro ceera. L[Ber.

Cobuparone u pacceuBarolue JuH3bl. ToHkas nuH3a. DOKYCHOE pAaCcCTOSIHUE M ONTHYECKas
cuiia ToHKoU nuH3bL. [locTpoeHne n3o0pakeHuil B cOOUpAIOINX M paccenBarmux jJua3ax. Gopmymna
TOHKOM JIMH3bL. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHMKH. Y CIOBHUS HAOIIOICHUS
MaKCUMyMOB M MHUHHMYMOB B HWHTEpP(GEPEHIIMOHHOW KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

HMudpakaus ceera. udpakuronnas pemeérka. Y clioBUe HaOII0ICHUS TIIaBHBIXMAaKCUMYMOB TIPH
MaJieHU MOHOXPOMATHYECKOTO CBEeTa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpOCTBA ¥ MpaKTHUECKOe MpPUMEHEHHWe: O4KH, Jyna, QoToamnmapar,
MPOSKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIEeCKOI, BOJOKOHHAs ONTHKA, AU(PpPAKIHOHHAS pererka,
MOJISIPOU.

Jlemoncmpayuu

[IpssMmonuneitHOE pacnpocTpaHEeHHue, OTpakeHue U MperoMJICHUE CBETA.
Onrtuueckue mpuoopHI.

[TonHoe BHyTpeHHEe oTpakeHrue. Mozenb CBETOBO/IA.
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HccnenoBanue CBOWCTB H300paXeHUH B TMH3AX.
Monenu MUKpOCKOIa, TEIEeCKOoIIa.

Ha6monenue natepdepeHium ceera.
Hab6monenue nudpaknuu cBera.

Hab6mronenue nucniepcuu ceera.

[Tonyyenue cekTpa ¢ MOMOMIBIO TPU3MBI.
[Tonydenue criekTpa ¢ momonibio nudpakunoHHon pemérku. Habmronenue
MOJIIPU3ALIUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
W3mepeHue nokasareiis npenomieHus crekia. Mccinenosanue
CBOWCTB n300pakeHui B muH3ax.Halnronenue qucnepcun ceera.

Pa3nen 6. OcHOBBI crielIMAIbHOM TEOPHUH OTHOCUTEIBHOCTH

I'paHuubl IPUMEHUMMOCTH KJIACCUYECKOM MexaHuku. llocrymartsl crenuanbHONM Teopuu
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILCHUE JJINHBI.

DHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHIIBL.

CBs13p MacChl C PHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPT U IIOKOSI.

Pazngen 7. KBanToBasi pusznka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

@®otonsl. @opmyna [lmanka cBs3u sHeprum (HOTOHA C €r0 YaCTOTOH. DHEPrusi M HMITYIIBC
dortoHa.

OtkpeiTue u uccnenoBanue ¢orodddexra. Onpitel A.I. CroneroBa. 3akoHbl (oTorddexTa.
VYpasHenue DitHireiiHa 115 porordpdekra. «Kpacnas rpanuna» potosddexra.

HaBrmenne cBera. Omnwitel I1.H. JleOenena.

XHUMHUUECKOE NEHCTBUE CBETA.

TexHnueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHue: (POTo37aeMeHT, (POTONATUHK,
coJIHeUHas OaTtapesi, CBETOAHO/I.

Llemoncmpayuu
®otor(hPeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
WccnenoBanue 3axkoHOB BHENIHETO (oTodddexTa.

CBeToauO .
Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pe3epdopna mo paccesnuro o-vactui. [lnanerapHas moaens
atoma. [locrynarer bopa. U3nydenne n nornomenne GOTOHOB MPH ITEPEXOJIE aTOMa C OJHOTO YPOBHSA
SHEPruu Ha Ipyrou. Buael ciektpoB. CeKTp ypOBHENIHEPTUH aTOMa BOAOPO/IA.

BonnoBsele cBolicTBa yactuil. Bonnsl ne bpoiinsa. KoprnyckynsspHO-BOJIHOBOH 1yallu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTy4eHHE.

TexHnyeckue ycTpolcTBa U NMPaKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIA aHaIU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenye IIMHBI BOJIHBI J1azepa.

Hab6mronenune nuHeiyaThIX CIEKTPOB u3mydeHus. Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi
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Hab6nronenue MMHEeHYaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIINE CIIOKHOCTh CTPOECHHs sAnpa. OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pe3epdopaa no onpezneneHuo coctaBa paJiuoakTuBHoronsinydenus. CpoiicTBa anbga-, 6era-,
ramma-u3iydeHus. BiausHue paaroakTHBHOCTH HaKUBbBIE OPraHU3MBI.

OTtkpeiTHE TIpOoTOHA W HelTpoHa. Hykionnas mopenb smpa ['eiizenbepra— MBanenko. 3apsia
anpa. MaccoBoe uucio sigpa. M3oromnst.

Anbda-pacnan. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaza. ['amma-usznydyenue.
3aKOH PalMOAKTUBHOIO pacnaja.

DHeprust cBsi3U HYKJIOHOB B sifipe. Slnepubie cuibl. Jledext macchl sapa. SnepHbie

peakuuu. JleJeHue U CUHTES sAEP.

Snepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl ¥ EPCHIEKTHBBI SACPHONW IHEPTETHKH.
OKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTreTHKU.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl HaONIOAEHHUS W PETUCTPALMU AJIEMEHTapHbIX YacTull. DyHIaMeHTaJbHbIE

B3auMoieicTBUs. EMuHCTBO hr3nueckoit KapTUHBI MUPA.

TexHnuyeckue yCTpONMCTBA M MPAKTUYECKOE IPUMEHEHME: J03UMeTp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.
Jlemoncmpayuu

CuéTunK HOHU3UPYIOUIUX YACTHULI.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusim).

Paznen 8. DiieMeHTHI acCTPOHOMUM H ACTPOPU3UKHU
Oransl pa3BuTus acTpoHoMuu. [TpukinagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMUMU.
Bun 3Bé3aHoro He6a. Co3Be3aust, spkue 3BE3/1bl, INIAHETHI, UX BUANMOE ABKeHHe. ColHeuHas

cucrema.
COJ'IHI_IG. ConHeyHass akTUBHOCTb. VICTOUHHK OHEPTIUun COJ'IHI_[a 1 3BE3. 3Bé3I[]':>I, HNX OCHOBHBEIC
XApPaKTCPHUCTUKHU. I[I/IanaMMa «CHCKTpaJ'IBHBIﬁ KJ1acCcC - CBCTHUMOCTB». 3Bé3,Z[BI rJ1aBHOH

MMOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JJIST 3BE3] TJIaBHOM ITOCIIEA0BATEIILHOCTH.
Buaytpennee ctpoenue 3BE31.  COBpEeMEHHbBIE TMPECTABICHUS O MPOUCXOXKICHUM U DBOJIOIHNU
CoHna u 3BE31. DTallbl )KU3HA 3BE3.

Mnuneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u neuxkenue Connua B ['anaktuke.
Tunbl ramakTuk. PaguoranakTiky U kBa3zapsl. YUEpHBIE BIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacumupenne Bceenennoii. 3akoH Xa060ma. Pasberanue ramgakTHK.
Teopus bonpioro B3psiBa. PenukToBoe n3nydeHue.

MacmtabHast ~ cTpykrypa  BcenmenHoil.  MeraranakTHka.

Hepeménnsie mpobieMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

HaGmoienuss HEeBOOPYKEHHBIM TJ1a30M C HCIIOJI30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN st
OTIpENIeTICHUsI TIOJIOKCHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3us
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Hab6monenus B Teneckon Jlyasl, mnanet, Mieunoro [1ytu.

O0o0maroniee NOBTOpeHue

Ponb GU3MKM ¥ acCTPOHOMHHM B 3KOHOMUYECKOH, TEXHOJOTHUECKOW, COIMAIBbHON M 3THYECKOMN
cdepax AeATEIBHOCTH YEJOBEKa, POjb M MECTO (M3MKM M acTPOHOMHUHU B COBPEMEHHOM HAy4HOM
KapTHHE MUpPA, poJib (PU3UYECKON TeOpHH B (OPMUPOBAHUH MPEJCTABICHUNA O (U3MUECKOM KapTUHE
MHUpa, MeCTO (U3MYECKOW KapTUHBI MHpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX

15



MPEJCTaBICHUN O IPUPO/IE.

Me:xknpeameTHbie CBSI3H

Nzydyenne kypca ¢Gusuku Oa3zoBoro ypoBHsS B 11 Kimacce ocymiecTBisieTcs ¢ y4ETOM
COJICPIKATEIBHBIX MEKIIPEIMETHBIX CBSA3CH C KypcaMH MaTeMaTHKH, OHOJIOTHH, XUMHUH, Teorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemmuvle nonsmusi, CBSI3aHHBIE C U3YUEHUEM METOJIOB HAYYHOTO IO3HAHUS: SBIICHUE,
Hay4yHBI (aKT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE, SKCICPUMEHT,
MOJICTTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHHWE CUCTEMbl YpPaBHCHUH, TPUTOHOMETPHUYCCKHE (DYHKIUH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHI U MX MPOCKIIUU
HA OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIMN, MPU3HAKH TI0100Ms
TPEYTOJIHHUKOB, ONPEICICHIE IIOMIAIN IIOCKUX GUTYp U 00BEMa Tell.

buonocus: snexTpuyueckue SBICHUS B JKUBOW NpHpOIE, KojeOaTenbHBIC IBUKCHHUS B IKUBOU
IPHUPOJIC, ONTHYCCKUE SBICHHUS B YKUBOW MPUPOJC, NCHCTBHE paaualldd Ha KUBBIC OPraHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJICKYJ, KpUCTAJUIMYECKAsh CTPYKTypa TBEPIBIX TEJ, MEXaHU3MbI
00pa3oBaHUs KPUCTAJUIMYCCKOM PEIIETKH, CIIEKTPAIbHBIN aHAJIN3.

l'eocpagpus: MarHWTHBIE TIOMIOCA 3€MIIH, 3aJCKA MArHUTHBIX pyl, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, IPEICKA3aHUE 3eMJICTPSICCHUH.

Texnonoeusi: TUHWUM DJIEKTpOIIepead, TeHEpaTop NEPEeMEHHOTO TOKa, JJIEKTPOJBHUTATElb,
WHAYKIIMOHHAS T1e€4Yb, pajaap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Ttenedon, CBY-mneus,
IMPOCKIIMOHHBIN ammnapar, BOJIOKOHHAs ONITHKA, COJIHEUHas Oarapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®PU3UKEHA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro npeamera «Pusnka» Ha YpOBHE cpeaHero obmiero oopasoBanus (0a30BbIi
YPOBEHb) JOJDKHO OOECHEUUTh JOCTHIKCHHE CICAYIONMX JHYHOCTHBIX, METAlpEeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpenmera «®dusnka» HODKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJACTBOBATHCA CPOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULKEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHMEHTAlMH, NO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOLMX TPaJAULUOHHBIM IIEHHOCTSM POCCHHMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITAa U OIBITA ACATEIBHOCTU B IIPOLIECCE PEANU3ALNUN OCHOBHBIX HAlpPaBICHWM BOCHUTATEIBHOU
JIEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpasnanckoro BocnuTanusi:

c()OPMHUPOBAHHOCTH T'PAKAAHCKON IIO3MIUMKM 00YYarOMIErocs Kak akTHBHOI'O MOTBETCTBEHHOIO
4jleHa POCCUIICKOro 00IIECTBA;

HpUHATHE TPaNLIHOHHBIX 00IIIeYeTOBEYECKUX I'yMaHUCTHYECKHX u
JIEMOKPATHYECKHX LIEHHOCTE;

TOTOBHOCTh ~ BECTH  COBMECTHYIO  JIEATEIbHOCTD B MHTEpecaXx  IPakIaHCKOIO
00IeCTBa, y4aCTBOBAThH B CAMOYIPABICHUH B 00pa30BaTe/IbHON OpraHu3alliy;

yMEHHE B3aMMOJICHCTBOBATh C COLMAILHBIMA MHCTUTYTAMH B COOTBETCTBHHU € MX(YHKIHAMH U
Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKON NEATEIBbHOCTH;

2) MNATPUHOTUYICCKOI'O BOCIIMTAHUSA
C(l)OpMI/IpOBaHHOCTB pOCCHﬁCKOfI Fpa)KﬂaHCKOﬁ HICHTHUYHOCTH, IATPUOTU3MA; ICHHOCTHOC
OTHOIICHHEC K rocyaapCTBE€HHbIM CHUMBOJIaM, JOCTHUKCHUAM

POCCUNMCKHX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TOBEICHHUS; CIIOCOOHOCTh
OLIEHMBaTh  CHUTYyalldI0 M IPUHUMATh  OCO3HAHHBIE  pelleHus,
OpPUCHTHPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMEI U IICHHOCTH, B TOM YHUCJIC BACATCIBHOCTH
Y4E€HOT0;
OCO3HaHME JTMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOHIMBOTO OyIyIIEro;

4) 3cTeTH4ecKoro BOCIIMTAHMS:
3CTETHYECKOEe OTHOLIEHHE K MHpY, BKII0Yas ICTETHKY HAyYHOTO TBOPYECTBA,IPHUCYIIETO
(usnueckoii Hayke;

5) TpynoBoro BocnuTanus:

MHTEpEC K Pa3InYHbIM cepam npodeccHoHANIbHOM NeATeNbHOCTH, B TOM YHUCIE CBS3aHHBIM C
¢u3uKOi W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun u
peaIn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa3oBaHHWIO B 00JacTH (U3MKU HaA
MPOTSKEHUH BCEU KU3HU;
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6) ’Ko010rHYECKOro BOCIIMTAHNSA:

c(hOpMUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYPhI, OCO3HAHUE II00ATLHOTO XapaKTePadKOJIOTHIECKUX
npo0Jem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH Cpe/ie Ha OCHOBE3HAHUS LEIen
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue ombiTa IeATEIbHOCTH 3KOJOTHYECKONW HAMpaBICHHOCTH HAa OCHOBEUMEIOUIMXCS
3HaHUH 10 PU3HKe;

7) HeHHOCTH HAYYHOT'O MO3HAHHUA:

chopMHPOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢du3nveckoil HayKH;

OCO3HAaHWE IECHHOCTH HAYYHOH JICATEIIbHOCTH, TOTOBHOCTh B TIPOLECCE H3YUYCHUS (PU3UKH
OCYIIECTBIISATh IPOCKTHYIO U HCCIIEIOBATEIBCKYIO ICSITEIbHOCTh HHANBHIYAIbHO U B TPYIIIC.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEpPCAJbHbIC y4eOHbIE AeHCTBHSA
ba3zoBble jlornyeckne AeicTBU:

CaMOCTOSITENTFHO (DOPMYITUPOBATh M AKTyaJIU3UPOBATh MPOOIEMy, pacCMaTpUBaThEE
BCECTOPOHHE;

OIIPEAEIATH LEJIN IEATEIbHOCTH, 33/1aBaTh IapAMETPbl U KPUTEPUU UX JTOCTHIKEHUS ; BBISIBIIATD

3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAaCCMATPUBAEMBIX (DHU3MUYECKUX
ABJICHUSX;

pa3pabarbIBaTh IUIaH ~ pelleHus  mpoOiieMbl ¢ yu€TOM  aHaluM3a  HMEIoIuXcs
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IE€ATEIBHOCTDb, OLICHUBATH COOTBETCTBUE PE3YIbTATOBLENAM, OLICHUBATh
PUCKH TIOCIIEACTBUN JEATEIbHOCTH;

KOOPJIMHHUPOBATh U BBINOJHATH padOTy B YCIOBHUSIX PEATBbHOr0, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUSI;

Pa3BUBAThb KPCATUBHOC MBIINIJICHUC ITPHU PCIICHUHN )KU3HCHHBIX HpO6J’I€M.

Ba3oBble ncciaenoBareIbCKHeE AeHCTBUA:

BJIAJETh ~ HAYYHOH  TEpMHUHOJIOTHEH, KITFOYEBBIMH MOHATUSIMH U METOJaMH
buznyecKoil HayKu;
BJaJeTh  HABBIKAMU  Yy4eOHO-HCCIIeI0BaTeIbCKON U TPOEKTHOM  JeATEIbHOCTUB

o0nacTu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IOUCKY METO/I0B PELICHUS
3a7a4 QU3UIECKOTO COJCPKAHMUS, TPUMEHEHHUIO Pa3IMYHBIX METOIOBIIO3HAHUS;

BJAJIeTh BHJAMU JIEATEIBHOCTH 110 IIOJYYEHUIO HOBOTO 3HAHHUS, €ro MHTEpIpEeTaIuH,
npeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3NIUYHBIX YYEOHBIX CHTYAlHsX,B TOM YHUCIE MPH CO3JaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a7ayy, BBIIBUTATh TUIOTE3Y €&
peleHns, HaXOAUTh apryMEHThI JJIs JO0Ka3aTelbCTBA CBOMUX YTBEPXKACHUH, 3a]1aBaTh MapamMeTpbl U
KPUTEPHUH PEIICHHS,;

aHAJM3UPOBATh MOJIYUYCHHBIE B XOJ€ PEIICHHs 3a/1a4d PEe3yIbTaThl, KPUTHUECKU OICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOpPMyIMpPOBaTh COOCTBEHHBIE 33aJaud B 0Opa3oBaTEIbHOI NEATEIBHOCTH, B TOM
YucIIe IPU U3Y4EHUHU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh PUOOPETEHHBII OMBIT;

YMETb IIEPEHOCUTh 3HaHUA N0 (PU3HKE B IPAKTUYECKYIO 00JIaCTh JKU3HEACATEIbHOCTH;
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YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX TPCIMCETHBIX O6HaCTeﬁ; BbBIIBHUI'aTh HOBBIC
uacu, rmpeajiaratb OpUuruHajabHBIC IIOAXO0OAbI U PCHICHUA;CTABUTH HpO6HCMBI H 3a1a4u,
A0IIYCKAOMIUE aJIbTCPHATHBHBIC PCIICHU .

PabGora c undopmanmeii:

BIIaJIETh  HaBBIKAMU MOJTyYEHUS uHbopMauu buznyecKoro COJIEp>KaHusl U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IOUCK, aHAIM3, CHCTEMaTH3alUI0 U
UHTEpIpeTannio HHPOPMALIUU PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH WH(OPMAIINH;

HCIIOJIb30BAaTh CpCACTBA I/IH(i)OpMaLII/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTUIB peiCHUn
KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX W  OPraHM3ALMOHHBIX  3a/a4c COOJI0JeHUEM TpeOOBaHUI
HPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PECypcoOCOepeKeHMs, MPABOBBIX M 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECKOTO COICPIKAHUS B PA3IUYHBIX (opMmarax ¢ yud€ToM Ha3HAUYCHUS
UHPOpPMALlMM W LENEeBOH ayIWTOpWH, BHIOMpas ONTUMAIBbHYIO (OpMYy TMpPENCTaBICHUS U
BU3YaJIH3aIiH.

KoMMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe /eliCTBHUA:
OCYILECTBIIATH OOLIICHUE HAa YpOKaX (PU3MKU U BO BHE-YPOUHOMU AEATEIbHOCTH; PACIIO3HABATh
IPEANOCHIIKY KOHMIMKTHBIX CUTYallui U cMArYaTh KOH(QIMKTHI; pa3BEPHYTO U JJOTMYHO U3JIaraTh
CBOIO TOUKY 3pCHUSA C UCITIOJIBb30BAHUEM A3BIKOBBIX

CPEACTB;
IIOHUMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMaHIHOM U MHANBUAYaJIbHON pabOThI;BEIONpPATh
TEMAaTHUKY U METO/Ibl COBMECTHBIX JCHCTBHUI C yI4ETOM OOIINX UHTEPECOB,

1 BO3MOKHOCTEH Ka)KI0r0 WIeHa KOJIJIEKTHBA;

MPUHUMATD LEIH COBMECTHOM AESITEIbHOCTH, OPraHW30BbIBaTh M KOOPIAMHUPOBATH IEHCTBUS IO
€€ JOCTHI)KEHHIO: COCTABIIATH IUIAH JEHCTBHM, PACIPENENATh POJIM C YYETOM MHEHHUHW YYACTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIEHMBAaTh KayeCTBO CBOETO BKJAJa M Ka)XJOT0 y4YaCTHMKAa KOMAaH[Ibl B OOLIMI pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WAEH C TNO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE TOBEJIEHUE B PA3JIUYHBIX CUTyalMsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh HHUITHATUBHBIM.

PeryisiTuBHbIe YHMBepcajibHble yyeOHbIe JeiicTBUS
Camoopranusanms:

CaMOCTOSITENIbHO ~ OCYIIECTBJIATH I103HABATEIbHYIO JEATENBbHOCTh B 00nactu  (u3MKH U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH peIIeHUs pacu€THBIX W KAuyeCTBEHHBIX 3ajlay, IUIaH
BBITOJIHEHUS TIPAKTUYECKOM pabOThI ¢ YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

paciMpsATh paMKH y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHUN;

JIeaTh 0CO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT,

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAMLUU B OOJACTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHD.
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CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJVIEKT:

7aBaTh  OLEHKY HOBBIM  CHUTyallMsM, BHOCHTH  KOPPEKTHBBI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU TT03HABATEIILHON peQIICKCHH KaK OCO3HAHUS COBEPIIACMBIXICHCTBUI 1
MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHI/If/’I;

WCIOJIb30BaTh MPUEMBI PeIIEKCUU U OLIEHKU CHTYallld, BHIOOpa BEPHOTOPEUICHHUS;

YMETh OIICHWBATh PHCKHU U CBOCBPEMEHHO MPUHUMATh PEIICHHS MO WX CHIDKCHHIO; IPUHUMATh

MOTUBBI M apryMEHTHl APYrHX IPH aHAJIHM3€ PE3YJIbTAaTOB NEATEIbHOCTH, MPUHUMATH CeOs,

IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI U apryMEHTHI JPYrUX IPH aHAIHU3€ PE3YNIbTaTOB JIESATEINbHOCTH; TPU3HABATh

CBOE IPaBO U MPABO APYTUX HA OMIMOKH.

B mpomecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPAMMBI IO (PHU3HUKE IS
YPOBHSI CpeTHero o01ero 00pa3oBaHus y 00y4arOIUXCsl COBEPIICHCTBYETCS  SMOLMOHAIBHBIH
MHTEJUICKT, PeINoararoimuii chOpMUPOBAaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE HSMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPaBIICHHUS PAa3BUTH COOCTBEHHOM AIMOIIMOHAIBHON Cephl, OBIThYBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMS, BKIIOYAIOIIETO CaMOKOHTPOIb, YMEHHE NPUHHMATh OTBETCTBEHHOCTDH 32
CBOE TMOBEJCHHE, CHOCOOHOCTH aNalTHPOBATHCS K OSMOIMOHAIBHBIM M3MEHEHHSM U MPOSBISTH
THOKOCTb, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIUH, BKJIIOYAIOMIEH CTPEMIICHHE K IOCTHXKEHUIO SN U YCIIEXY, ONTUMH3M,
WHHUIMATHBHOCTH, YMEHHUE IEHCTBOBATH, UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TOHMMAaTh AMOIMOHAJIBHOE COCTOSHHE JPYIHX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COITMANIGHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh  BBICTPAaWBATh OTHOIICHUS C IPYTUMHU
JFOIbMH, 3a00TUTHCS, MIPOSBIISITH MHTEPEC U pa3periaTb KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIe pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH Y 0OYJAOLINXCS YMEHUH:

JI€MOHCTPHPOBATh HA MIPUMEPAX POJIb U MECTO (PU3HUKH B (POPMUPOBAHUU COBPEMEHHON HaY4HOI
KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B MPAKTHUUYECKON NEATEIbHOCTH
JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS] M3YYEHHBIX (U3UUYECKUX MOJEJeH: MaTepualbHas TOYKa,
MHepIHalibHas cucTeMa oTcuéra, abCOMOTHO TBEPAOE TENO, UACabHBIN I'a3, MOAEIN CTPOCHUS ra30B,
KHUJIKOCTEH U TBEPBIX Tell, TOUCUHBIH AIEKTPHUUECKUH 3aps]] P pelieHrH (U3NIecKuX 3a/1ad;

pacrio3HaBaTh (pU3NYECKUE SBJICHUS (IPOLECCh) U OOBIICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUM CTPOCHMSI BELIECTBA WU DJIEKTPOJMHAMUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE TNPSMOJIUHEHHOEe JBM)KEHHE, CBOOOJHOE TMajJeHue TeJ, JBMKEHHE 10
OKPY)KHOCTH, MHEpIHMs, B3aumMojneicteue Ten, auddysus, OpOyHOBCKOE IBMKEHHUE, CTPOCHHE
KHUJIKOCTeH M TBEPABIX TeJ, M3MEHEHHe o0bEMa Teld NpU HarpeBaHUM (OXJIaXKICHHH), TEIJIOBOE
paBHOBecHE, UCNIApEeHUe, KOHCHCAlUs, TUIaBJIeHNe, KPUCTAJUTU3AIHs, KUIICHHE, BIaXKHOCTh BO3/yXa,
MOBBILICHUE JIaBJICHHs raza MpU €ro HarpeBaHUHM B 3aKPBITOM COCYJE, CBSA3b MEXIY HapaMeTpaMu
COCTOSIHUS Ta3a B U30IpoLIeccax, AIEKTPU3alus Tell, B3aUMOAEHCTBHE 3apsiI0B;

OIUCBIBATh MEXAHUUYECKOE ABMIKEHHE, UCNONb3ys (U3NYECKHE BEIMYMHBI: KOOpAUHATA, IyTh,
nepeMeleHe, CKOpoCTb, YCKOPEHHE, Macca Tenla, CWIa, UMIIYJIbC Tejla, KUHETH4ecKas SHeprus,
NOTEHIMAJbHAsL DJHEpPrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb;, IPU ONUCAHUU
IPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX OO03HAUYEHUS U €IUHMIIBI,
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HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C IPYTUMH BEIMYMHAMY,

OIHCHIBATh U3YYCHHBIC TEIJIOBBIC CBOICTBA TENl U TEIUIOBHIC SBJICHMUS, HCIIONB3Yys (U3HUECKUE
BEJIMYMHBI: JABJICHUE Ta3a, TEMIIepaTypa, CpeaHsAs KMHETHYECKash SHEPrusi XaOTUYECKOro JBUKEHUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEPrus,
pabota raza, KO3(QQUIMEHT IMOJIE3HOT0 ACHCTBUS TEIUIOBOTO JIBUTraTelis; MPH OMHCAHUM MPABHIILHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS W €IUHUIIbI, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUYHUHY C APYTUMHU BEIUUYUHAM;

ONMCHIBATh M3YyYEHHBIE DJJIEKTPUUECKHE CBOMCTBA BEIIECTBA W JJIEKTPUYECKUE SIBICHUS
(mporecchl), HWCMONB3Ysl (PU3UUECKHE BETUYHMHBI: DSJICKTPUUSCKUN 3apsiji, SJIEKTPUYECKOE TIOJe,
HaMpPsSOKEHHOCTh TOJIsA, MOTEHIMA, PAa3HOCTh IMOTEHIMAJIOB; MPU OMHCAHUU MPABHIBHO TPAKTOBATh
(GU3HYECKUN CMBICT UCTOJB3YEMbBIX BEIUYHH, MX 0003HAYCHUS W CIUHUIIBI;, YKA3bIBATh (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BETUYMHAMU;

aHATM3UPOBATH (PU3NICCKHUE MPOIIECCHI U SBIICHUS, UCIIONIB3Ys (PU3MYECKHE 3aKOHBIN TPUHITHIIHL:
3akoH BcemupHoro tsrorenus, I, II um III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPIUM, 3aKOH COXPAHEHUsS HMIIYJIbCa, NPUHUUII CYNEPIO3UIUU CUJ, MPUHLUI PaBHOIPABUSA
WHEPUUAIbHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, ra30BbIC
3aKOHBI, CBSI3b CpPEIHEH KUHETHYECKONW JHEpPruH TEIUIOBOTO JBIKEHUS MOIEKYNI C aOCOIIOTHOU
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS SJIEKTPUUECKOrO 3apsiia, 3aKOH
Kynona, npu 5ToM pa3nuyarh cIOBECHYI0 (OPMYIHUPOBKY 3aKOHA, €M0 MAaTEMAaTHUECKOE BBIPAKEHHUE U
ycloBus (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIIMITBI JCUCTBUS MAIIUH, MPUOOPOB W TEXHUUYECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX O€30MAaCHOTO MCIOIb30BAaHUS B IIOBCETHEBHOM KU3HH;

BBITIONHATh OKCIEPUMEHTHI TI0 HCCIEAOBAaHUIO (PU3UYECKHX SBICHHA M TPOIECCOB C
WCIIOJIb30BAaHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHUM, MpU 3TOM (HOpMyIUpOBaTh MpobieMy/3anauy u
TUINOTE3y Y4eOHOro JSKCIepUMEHTa, CcoOMpaTh  YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OPYIOBaHMS,
MIPOBOJIUTH OMBIT U (DOPMYTUPOBATH BHIBOJIBI;

OCYIIIECTBIISTh MPSIMble M KOCBEHHBIE M3MEPEeHHs (PU3UYECKHX BEIMYMH, MPU STOM BBIOMpPATH
ONTUMAIBHBIA CIMOCO0 HM3MEPEHUs W HCIOJIb30BaTh HW3BECTHBIE METO/Bl OILIEHKH TOTPEIIHOCTEMN
U3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXKAY (PU3NYECKUMHU BEIWYMHAMH C HCIIOJIB30BAHUEM MPSMBIX
U3MEPEHHM, TpHU DSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJTYYECHHOMN
3aBUCUMOCTH (PU3WYECKUX BEITWYUH B BHUJE TAOIUIl U TpaQUKOB, JelaTh BBIBOJIBI MO PE3yJIbTaTam
WCCJICIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOrO TPpy/a NP MPOBEACHUN WCCIEAOBAHUN B paMKax yaeOHOTO
SKCTIEPUMEHTa, YYEOHO-UCCIAEAOBATEIbCKOM W TPOCKTHOM  JIEATEIHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYAOBAHMUS;

pemaTth pacuéTHbBIE 3aaydl C SBHO 3aJIaHHOW (PU3WYECKON MOMACINBIO, MCTONB3ySd (U3UUYCCKHE
3aKOHBI U TIPUHIIAITBI, HA OCHOBE aHAIM3a YCJIOBUS 3a7a49i BHIOUpATh

(bU3NUECKyI0 MOJIETb, BBIACTATh (PU3HMUECKUE BETHUUHBI U POPMYIIBI, HEOOXOAUMBIE /ISl €€ peleHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYCHHOTO 3HaUCHHUsI(PU3NIECKOM BETHUNHBI;

pemaTb KaueCTBEHHbIC 3aJayd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO IEMOYKY
paccyXIeHU ¢ OOpoii Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

WCTIOJIB30BATh MPH PEUICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOIOTUHU IS
NIOMCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIMU W TPEACTABICHHUS y4eOHOH M Hay4HO-TIOMYJISPHON
nH(pOpMauK, TONyYeHHONH W3 PAa3INYHBIX MCTOYHUKOB, KPUTHUECKH AHAIM3UPOBATH MOIYYaEMYIO
UH(OPMALIUIO;

NPUBOIUTH TPUMEPHl BKJIaga pPOCCHHCKMX W 3apyOeXKHBIX YYEHBIX-(U3UKOBB Pa3BUTHE
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HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH UTEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (u3uKe B MOBCE/IHEBHOM KU3ZHU IS
obOecrieueHrs 0€30MACHOCTH MpHU OOpaleHUH ¢ NpuOopaMu M TEXHUYECKHUMH YCTPOMCTBaMH, IS
COXPaHEHHS 3I0POBbsI U COOJIIOJICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEJICHUS B OKPY KaIOIIEH Cpee;

paboTtaTh B TpYIE C BBINOJIHEHHEM PA3IMYHBIX COLMAJIBHBIX POJel, MIaHupoBaTh PaboTy
TPYNIbI, paliOHAIbHO PACHpPEeNaTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, aJeKBATHO OLEHUBAaTh BKJaJ KaXJIOT0 U3 YYAaCTHUKOB TIpPYHIbl B pEIICHHE
paccMaTpuBaeMoil PoOIEeMBbI.

K kxonmy oOyuenuss B 11 kJacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOUINXCS YMEHUH:

JIEMOHCTPHPOBATH HA MIPUMEPAX POJIb U MECTO (PU3HUKH B (POPMHUPOBAHUN COBPEMEHHON HAYYHOM
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHMKH M TEXHOJOTHH, B NMPAKTUYECKOH IeATeNbHOCTH
Jr0/1eH, IeJTOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MHPA;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3HMUECKUX MOJIesIeH: TOUSUHBIN IEKTPHUECKUil
3apsil, JIy4 CBeTa, TOYCUHBIH UCTOUHUK CBETA, AJepHAs MOJEIb aTOMA, HYKJIOHHAs MOJIeIb ATOMHOIO
A1Ipa [pH pelIeHnH (pU3NUEcKUX 3a1ay;

pacnio3HaBaTh (HU3UYECKUE SBJICHHS (TIPOIECChI) U OOBSCHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJUHAMUKA W KBAHTOBOM (U3MKHU: 3JIEKTpUYECKas NPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIEHCTBHSI TOKA, B3aUMOJICHCTBUE MarHUTOB, 3JIEKTPOMAarHUTHas WHIYKLHS,
JeficTBUe MarHUTHOIO IOJII Ha TMPOBOJAHMK C TOKOM M JBMXKYILMMCS 3apsl, 3JEKTPOMAarHuTHbBIE
KOJIeOaHUsT W BOJIHBI, TPSMOJMHEHHOE pAaclpOCTpaHEHHE CBETa, OTPaKECHUE, TPEIOMIICHHE,
uHTepdepeHus, AMPPaKUKs U MONSpU3alns CBeTa, AUCIIEpCcHsl cBeTa, (HoTodnekTpuueckuil 3ddext
(poToaddexT), cBeToBOE MAaBiIeHHE, BO3HHUKHOBEHHE JIMHEHUYaTOro CHeKTpa aromMa BOJOPOJa,
€CTECTBEHHAs U NCKYCCTBEHHAs paJJuOaKTUBHOCTB;

ONUCHIBaTh M3YYEHHBbIE CBONCTBA BeIIECTBA (AJIEKTPUUECKUE, MAarHUTHbBIE, ONTUYECKHUE,
AIIEKTPUUYECKYIO TPOBOJAMMOCTb PA3IMYHBIX CpEl) W AIIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIOJNB3YS (PU3NYECKUE BETUYMHBL: AJIEKTPUUECKUHN 3apsil, cujla TOKA, DJIEKTPUUECKOE HAIpsKEHUE,
JIEKTPUUYECKOE CONPOTUBJIEHUE, DPA3HOCTh IIOTEHLMANOB, JJEKTPOJBMXKYINAs cuia, padoTa TOKa,
WHIYKIUS MarHuTHOTO Mojs, cuia Ammepa, cwia JIopeHma, WHAYKTHMBHOCTh KATYIIKH, SHEPIHs
AIIEKTPUYECKOTO UM MAarHUTHOTO TOJIEH, NMEPUOJ U 4YacToTa KojeOaHWW B KoieOaTelIbHOM KOHTYpE,
3aps] M CHJla TOKa B TMpollecce TapMOHMYECKHMX JJIEKTPOMAarHUTHBIX KosiebaHMWi, QokycHoe
paccTosiHUE M ONTHUYECKas CHUJa JIMH3bI, IPU ONMMCAHWU MPAaBUIBLHO TPAKTOBAaTh (U3NYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €AMHUILIbI, yKa3bIBaTh (OPMYJIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYEeCKyI0 BEIMYMHY C APYTUMHU BEIMUYNHAMU;

OINMCHIBATh M3yYEHHbIE KBAHTOBBIE SBJIEHUS U IMPOIIECCHI, UCIOJB3Ys (U3MUECKHUE BETUUYHMHBI:
CKOPOCTh 3JIEKTPOMarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U HMITYJIbC (OTOHA,
MIEpUOJI TOJIypacrajga, SHEPrusi CBSA3M AaTOMHBIX SAEp, NPH ONHMCAHUM IPAaBUIBHO TPaKTOBATh
($u3nUeCKUil CMBICI UCHOJIB3YEMbIX BEIMYMH, UX 0003HAUEHUS M €OUHMIBI, YKa3bIBaTh  (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIWYHMHY C JAPYTMMH BETUYMHAMH, BBIYUCIATH 3HAUCHHE
(bu3nUeCcKoil BETUUNHBL;

aHAJIM3UPOBATh (PU3UUYECKHE MPOIIECCH] U SIBIICHUS, UCTIONb3Ys (PU3NYECKHE 3aKOHBIN TPUHIUIIBL:
3akoH Owma, 3aKOHBI IIOCJIEOBATEIBHOIO M TNApajuIEIbHOTO COEJUHEHUS IPOBOIAHMKOB, 3aKOH
Jxoynsa—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLHMM, 3aKOH IMPSAMOJUHEHHOIO PpaclIpOCTPaHEHHUs
CBETa, 3AaKOHBl OTPAKEHUS CBETA, 3aKOHbl NPEJIOMJIEHUS CBETa, ypaBHEHHE OWHINTEHHaA A
dorosddexra, 3aKOH COXpaHEHHs] SHEPrUM, 3aKOH COXPAHEHUS HUMIIYJIbCa, 3aKOH COXPaHEHUS
NEKTPUYECKOr0  3apsifia, 3aKOH COXPAaHEHHs MAaccOBOIO 4MCla, ImoCTylarsl bopa, 3akoH
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pPaIMOaKTUBHOTO pacmana, MpH 3TOM  pas3inyaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIIOBHSI (TPaHMIIBI, 00JaCTH) IPUMEHUMOCTH;

OTIpPE/CIATh, HAMpPABICHHE BEKTOpPAa WHAYKIMM MArHUTHOTO TIOJNS IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OTKCHIBATh N300paKEHHE, CO3JaBACMOE IJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTBI 10 HCCICOBaHUIO0 (U3WYECKHX SBICHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX, 1 KOCBEHHBIX H3MEPEHUN: MPH 3TOM (hOPMYIHPOBATH MPodIeMy/3a1auy M
TUIOTE3y YYeOHOro JKCIepUMEHTa, COOMpaTh  YCTAHOBKY U3 MPEIUIOKEHHOTO 000pYyI0BAHUS,
MIPOBOJMTH OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEPEHHs (DU3NYSCKUX BEJIWYHH, TPU 3TOM BBIOMPATh
ONTUMAIILHBIA CITOCOO HM3MEpPEHHsI M KCIIOJIb30BaTh HM3BECTHBIC METOJbI OLEHKU IMOTPEUTHOCTEH
U3MEPEHU;

HCCIICIOBATh 3aBUCUMOCTH (PM3MYECKHUX BEIMYMH C UCIOJIH30BAHUEM TPSIMBIX MU3MEPEHUN: TIpH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThl OJYUYCHHOW 3aBHCHUMOCTH (PH3UYECKHIX
BEJIMYMH B BUJIE TaOHII U TpaUKOB, ACTIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHHUS,

coOyroaTh mpaBuiaa OE30MAaCHOTO TPyJAa NP MPOBEIEHUU HCCIEIOBAHUN B paMKax yueOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIEeI0BaTeNbCKOM M HPOEKTHOM  JESATEIbHOCTH C MCIIOJIBb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO0 000PYAOBAHMUS;

pemaTh pacu€THbIE 3a/lauM C SIBHO 3aJjaHHOM (pu3MuecKol MOJEINbI0, MCIOJb3Ys (U3NYECKHUe
3aKOHBI U NPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBHS 3a7audl BEIOMpPATh (PU3MUECKYIO MOJIEIIb, BBIIEIAThH
¢du3nueckre BeIMUuHbl U (OpMYJIbl, HEOOXOAUMBIE AJsieé PeLIeHUs, IPOBOJUTh pacuéThl U OLIEHUBATh
PEaIbHOCTH MOJIyYEHHOI'O 3HauUeHHs (PU3HMUECKON BETUYMHBI;

pemiaTh Ka4YCCTBCHHLIC 3aJladv: BBICTPAWBATH JIOTUYCCKHM HCIIPOTHBOPCUYMBYIO ILCIIOYKY
paccyXIeHUl ¢ Oopoii Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

HCIIOJIB30BATh MpU PCIICHHUN y‘-Ie6HI)IX 3aaa4 COBPpEMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOIUU IJIA
MOMCKA, CTPYKTYpPUPOBAHMs, WHTEpIpETalMM W NPEACTaBICHUS Y4eOHOW M Hay4yHO-NOMYJISIPHON
uH(bOpMaIMK, MOJYYEHHON M3 PA3JIMYHBIX HCTOUYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIYy4aeMYyIO
uH(pOpMalLIIO;

OOBSICHATh NMPHUHLUIBI JEHCTBUS MAaIIWH, OPUOOPOB M TEXHUYECKHX YCTPOMCTB, pPa3IU4aTh
YCIIOBHS WX O€30MTaCHOTO MCIIOJIB30BAHUS B TIOBCETHEBHOM KHU3HH;

IPUBOANUTH TPUMEpPHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX Y4YEHBIX-(DU3MKOBB pa3BUTHE
HaYyKH, B 00BbsCHEHHE MPOLIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKUH TEXHOJIOTHI];

UCMOJb30BAaTh TEOPETUYECKUE 3HaHMs 10 (u3uke B~ TOBCEAHEBHOM  KH3HHM JUId
oOecrieueHHs 0€30MaCHOCTH MpHU OOpaleHUH ¢ NpuOopaMu M TEXHUYECKHUMH YCTpOMCTBaMHM, IS
COXpaHEHHsI 3I0POBbsI U COOITIOICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHHS B OKPY KaIOIIeH Cpee;

paboTaTh B TpYIIE C BBHINOJIHEHHEM Pa3IMYHBIX COLMATIBHBIX pOJIeH, IUIaHUPOBATh PaboOTy
TPYNIbl, paliOHAIBHO PACHpPENeNaTh O0S3aHHOCTH U IJIAaHUPOBATh ACSTEIbHOCTh B HECTaHIAPTHBIX
CUTyalusix, aICKBAaTHO OILICHUBATh BKJIaJ KaXXJI0ro M3 Y4YaCTHHKOB TPYIIIIBI B PCIICHUC
paccMaTpuBaeMoi TPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KonuuectBo OCHOBHBIC BU/IBI ACATEIHLHOCTH
A3TICIIOB 1 TeM [IporpamMHoOe copepxkaHue
1/ pasi 4acoB oOy4Jaronmxcs
y4eOHOro npeameTa
Pa3nen 1. ®u3uka u MeToAbl HAYYHOI0 MO3HAHUS
1.1 ®usrKa 1 METOBI 2 dusznka — Hayka O TMPHUPOJIE. N3yuenune HayuyHBIX (AMIUPUUYECKUX U
Hay4HOI'O IO3HAHUS Hayunbsle MeTonbl mo3HaHUsA TEOPETHYECKUX ) METOIOB MIO3HAHUS
OKPY’KaroIlero MUpa. OKPY’KaIoILEero MHUpa.
Posib skcniepuMenTa v Teopun OO0cyxeHre rpaHull IPUMEHUMOCTH
B IIPOILIECCE TTO3HAHUS TPUPO/IBI. (U3HYECKUX 3aKOHOB U TCOPHIA.
OKCIIEpUMEHT B (H3HKE. PaGora B rpymre mo moaroToBke
Mozenuposanne Gpusnueckux KOPOTKHUX COOOIIEHUI O POJIU U MECTe
SIBJICHUH U TiporieccoB. Hayunsie (GU3KMKHN B HAyKEe U B MPAKTUYECKOM
runore3bl. Du3nyeckue 3aKOHBI U eI TeJIbHOCTHU _]'H()nef/i.
TeopuH. I paHHIIbl IPUMEHUMOCTH JleMoHCTpa1usi aHAJIOTOBBIX U ITU(POBBIX
(pusuyeckux 3akoHOB. IIpuHIuM M3MEPUTENBHBIX MPUOOPOB,KOMITBIOTEPHBIX
COOTBECTCTBUSIL. aTINKOB.
Ponw u mecto pusuku OcBoeHre OCHOBHBIX MPUEMOB pabOTHIC
B ()OPMUPOBAHUHU COBPEMEHHOMN uudpoBoi 1abopaTopueil no pusuke
Hay4YHOU KapTUHBI MUPA,
B PAKTHUYECKOMN JIEATETLHOCTH JIFOIEH
Uroro no pazneny 2
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Paszgea 2. Mexanuka

2.1

Kunematuka

MexaHuyeckoe IBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nerkenna. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTE€pUaJIbHOU TOUKH, UX
MPOEKLHU Ha OCH CUCTEMBI
koopauHat. CioxeHue

MepeMENICHUH U CII0KEHHE
CKOpPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHUE.

I'paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, TYyTH U
repeMenIeHusl MaTepUaIbHON TOUYKHOT
BPEMEHH.

CBoOoaHoe najseHue. Y CKOpeHue
CBOOOJTHOTO TIAJICHUSI.
KpuBonmHelHOE qBUXKEHUE.
JIBr>keHMEe MaTepUalIbHOM TOYKH I10
OKPY>KHOCTH C MOCTOSTHHON TTOMOTYJIIO
CKOpPOCTBIO. YTJIOBast

CKOPOCTb, TUHEWHas cKkopocTs. [lepuoa u
yacToTa oOparieHus.

IleHTpOoCTpEMUTENBHOE YCKOPEHHE.
TexHudeckue ycTponucTea u

[IpoBenenue sSKCrIepuMeHTa: U3yYEHUE
HEPaBHOMEPHOTO JBHXKECHUS C LIEJIbIO
onpe/ielIeHUsI MTHOBEHHOM CKOPOCTH;
HCCIIEIOBAHUE COOTHOIIICHUS MEXTY
MyTSAMH, TPOUICHHBIMU TEIIOM

3a MOCJIeI0BaTEIbHBIC PaBHBIE
MIPOMEXYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM JBUKEHUU

C Ha4aJIbHOU CKOPOCTBIO, PABHOU HYJIIO;
M3y4YEHUE JBUKEHUS IApUKa B BI3KOU
KUJKOCTHU; U3YUCHUE IBUKCHUS Tela,
OpOIIIEHHOTO TOPU3OHTAILHO.
OOBbscHEeHrEe OCHOBHBIX MPUHIIUIIOB
JNENCTBUSI TEXHUYECKUX YCTPONCTB, TAKUX
KaK: CIIUJIOMETP, IIETTHbIE U PeMEHHBIC
nepeaavn JBUKEHHUS; U YCIOBHUH UX
0e301IaCHOTO MCII0IL30BaHMS B
TIOBCETHEBHOM

JKH3HM.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO
3aIaHHON (PU3UIECKON MOJIETTBIO

C UCIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMAaTHUKH.

[Toctpoenne u aHanmu3 TrpaPuKoOB
3aBHCHMOCTEH KWHEMATHYECKHX
BEJIMYUH OT BPEMEHH

JUTsl pPABHOMEPHOTO
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IIPAaKTUYECKOE IPUMEHEHHUE:
CIIUJOMETD, ABUKCHUE CHAPAIOB,
LIETIHBIE U PEMEHHBIE IIEpeIaun

Y pPaBHOYCKOPEHHOTO IPSIMOJIMHENHOTO
JIBHKCHUS.

PacrniozHaBanue (pu3n4ecKux sIBJICHUNB
Y4eOHBIX OMBITaX U OKPY’KAIOMIEH KU3HH:
paBHOMEPHOE U

PaBHOYCKOPEHHOE IIPSMOJIMHEMHOE
JIBIDKEHUE, CBOOOTHOE MajIeHUe Tell,
JBUKECHHE 110 OKPYKHOCTH.

Onucanne MEXaHMYECKOI O ABM)KEHHUS C
HUCIIOJIb30BaHHUCM (1)I/I3I/IquKI/IX BCJINYHH:
KOOPJAMHATA, ITYTh, IIEPEMEILLIEHHUE, CKOPOCTb,
yckopenue. Pabora B rpymnmnax npu
IJIaHUPOBAHUM,IIPOBCACHUHN U
HHTEPIPETALUU PE3YIbTATOB OIBITOB U
aHaIu3e JONOJHUTEIbHBIX HCTOUHUKOB

uHpOpMaINHU TI0 TeMe

2.2

JlmHamMuka

[Tpuniun oTHOCUTENBHOCTH [ anumes.
IIepBbiit 3akoH Hbrorona. MHepuuansHubie
cucTeMbl oTcuéTta. Macca tema. Cuna.
[IpuHnun cynepno3unuu cuil. Bropoii
3akOH HproTOHA J11 MatepuaibHOM
TOYKH.

Tperuii 3akoH Herotona miist
MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTI'O TSATOTEHHUS.
Cuita tsoxectu. [lepBas
KOCMMUECKasi CKOPOCTb.

CpaBHEHHE MacC B3aMMOJEHCTBYIOIUXTEI.
N3y4eHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmaliu; CpaBHEHUECUIT TPEHUS MTOKOS,
KaueHUs U

CKOJIbJKEHUSI.

O6mbsacuenue HeBecoMocTH. [IpoBenenue
JKCIIEPUMEHTA: UCCIIEI0BAaHUE 3aBUCUMOCTHU
CHJI yIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE

U pE3UHOBOM 00pa3sIe, OT UX
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Cuna ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenwne. Bunapl Tpenus (moxos,
CKOJIbXKCHUS, KAUCHU).

Cuna tpenus. Cyxoe TpeHue.

Cuuia TpeHHsI CKOJIBKEHHUS U CUjla
Tpenus mokosi. KoapduuueHT tpenus.
Cuna conpOoTUBJIEHUS TIPU IBUKEHUU
TeJa B XKUAKOCTU WM rase.
[loctynarenbHoe U BpalaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tea.
MoOMEHT culbl  OTHOCHUTEIBHO OCH
BpameHus. I[lnewo cuibl.  YcnoBus
paBHOBECHS TBEPAOTO Tea.
TexHu4eckue ycTpoucTsa u
MIPaKTUYECKOE IPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopmaiuu; n3ydeHue ABUKCHUS

OpycKa 1Mo HaKJIOHHOH IIOCKOCTH;
HCCIIEIOBAHUE YCIIOBUM PaBHOBECHS

TBEPIOTO TEJIA, UMEIOIIETO OCh

BpAILICHHUS.

OObscHEHHE 0COOCHHOCTEH

PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMKEHUS, CBOOOTHOTO
MaJeHus TeN, BUKEHUAIO OKPYKHOCTH Ha
OCHOBe 3ak0oHOB HproTOHA, 3aK0HA
BCEMHUPHOTI'O TSATOTCHHUS.

OOBsicHeHNE OCHOBHBIX TIPUHITATIOB

JICHCTBUS MOJIINITHUKOB U HX
MPAKTUYECKOTO TPUMEHEHUS.

OOBbscHEeHNE TBUKEHHS UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO

3aIaHHON (PU3UYECKON MOJIEITBIO

C UCIIOJIE30BAaHUEM OCHOBHEIX 3aKOHOBH
bopMyI1 AMHAMUKH.

Pacnio3znaBanue pu3nueckux sBICHUNB
Y4eOHBIX OMBITAX U OKPYKAIOIIEH

KU3HH: HHEPIINSI, B3AMOJICHCTBHE TEJI.
AHann3 GU3NYECKUX MPOIECCOB U

SBJICHUA C HCIOJL30BAHHEM 3aKOHOB MU
MIPUHIUIIOB: 3aKOH BCEMUPHOTO TATOTEHUs, I,
II' m II 3akonsl HprOTOHA, nDpPUHLKII
CyNEepHO3ULINN CHII, MPUHIIAT
PaBHOIPaBHOCTH MHEPLIMATIbHBIX

CHCTEM OTCUETA
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2.3

3aKOoHBI COXpPAaHCHUA B
MCXaHUKE

Nmnynbc MaTepraabHONU TOUKH (Tena),
CUCTEMBI MaTepUalIbHbIX TOUeK. VIMITyIbe
CWJIBI U U3MEHEHUEUMITYJIbCa Tella. 3aKOH
COXpaHEHHUs UMITyJibca. PeakTuBHOE
nBrkenne. Padbora cribl. MOIIHOCTE
CHJIBI.

Kunernueckas sHeprus

MaTtepuaabHoi Touku. Teopemaod
W3MEHEHUU KUHETUYECKOU SHEPTUH.
[ToTenuuanbHas SHEPTHUA.
[loTeHunanpHas SHEPTUs YIPYro
ne(OpMUPOBAHHON MPY>KUHBI.
[TorenimanpHas 3HEprus Tea

BOJIM3U OBEPXHOCTH 3E€MIIH.
[TorenmanpHbIe U

HenoTeHLNalbHbIe CUJIbl. CBA3b

paboThl HEMOTEHIIUATIBHBIX CHUJIC
M3MEHEHHEM MEXaHWYECKOU 3Heprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPIHH.

VYrpyrue u Heynpyrue

[IpoBenenue sKCiepuMeHTa: U3y4eHUe
abCOIFOTHO HEYIIPYTOTo yaapa

C IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHHKOB; UCCJICIOBAHUECBSI3H PAOOTHI
CHJIBI C U3MECHEHHEM MEXaHHMISCKOM
SHEPIruu TeJla

Ha IPUMEPE PACTSHKEHUS PE3HHOBOTO
KIyTa.

OmneHka aOCONIOTHEIX M OTHOCHTEIBHBIX
MOTPENIHOCTe  W3MEpPEeHUH  (PU3UUECKUX
BCJIMYMH.

Pemenne pacy€THbIX 3a71a4 C IBHO
3aJJaHHOM (PU3HUECKON MOEIBIO

C UCITOJIb30BaHUEM OCHOBHBIX 3aKOHOBH
dhopMyn TMHAMUKH U 3aKOHOB COXpaHEHUSI.
Pemenne xauecTBEHHBIX 33124

C OIIOpPOM Ha U3YUYEHHBIE B pa3zeie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTHH
buznyecKue SBICHHUS.

Onucanue MEXaHHYECKOTO JBYIKECHHUS C
UCIOJIb30BaHUEM (PU3UYECKHIX BETUYHH:
HMITYJIbC T€Jla, KHHETUUECKasi YDHeprus,
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CTOJIKHOBEHHUS.

TexHudeckue ycTpoucTBa u
IIPAaKTUYECKOE IPUMEHEHHUE:
BOJOMET, KOIIEP, NPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET

MIOTEHUMAIbHAs SHEPTUsl, MEXaHUYECKast
paboTa, MexaHUYECKast MOIITHOCTb.
Ananu3 pU3NYecKuX MpoLeccoB U
SIBJICHUM C UCII0JIb30BAaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTUH,
3aKOHA COXPaHEHUs UMITYJIbCA.
OObscHEeHNE OCHOBHBIX MPUHIUIIOB
JIEUCTBUS U PAKTUYECKOTO IPUMEHEHUS
TEXHUYECKUX YCTPOMCTB,TAKUX KaK:
BOJIOMET, KOTIED,

MPY>KUHHBIN TUCTOJIET.

OObsicHeHUE MABIKEHUS DPAKET C OMOpOoW Ha
U3YYEHHbIE (DU3HUECKHUE BETUYHHBI U 3aKOHBI
MEXaHUKH.

Hcnonbs3oBaHue npu NOAroTOBKE
COOOIIIeHUH O MTPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIs
MOUCKA, CTPYKTYpUPOBaHUS,
MHTEpIpPETALNH U MPEICTaBICHUS
nH(popMaIuu, KPUTUIECKUA aHATN3
norydaemoint nadopmanyu [IpoBenenue
KOCBEHHBIX H3MEPEHUI,UCCIIETOBAHNUI
3aBUCUMOCTEHN (DPU3UICCKUX BEIIMYUNH,
MPOBEPKa

MPEAJIOKEHHBIX TUIIOTES

Uroro no pazneny

18
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Pa3nen 3. MoJieky asipHasi pu3nKa 4 TEPMOTHUHAMHUKA

3.1

OcHoBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

9

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU U UX OIBITHOE
obocHOBaHKE. BpOYHOBCKOE TBUKCHHE.
Huddysus. Xapakrep ABIKEHHS U
B3aMMOJICHICTBUSL ~ YaCTUI[  BELIECTBA.
Mopenu cTpoeHus ras3os,

KUJKOCTEH U TBEPABIX TEI U
00BsICHEHUE CBOICTB BELIECTBA

Ha OCHOBE TUX Mojenel. Macca u
pa3Mepsl Mosiekyn. KonuuecTBo
Bemiecta. [locrosinnast ABoraapo.
TemnnoBoe paBHOBECHE.

Temneparypa u €€ U3MepeHue.

[[Ixana remneparyp Llenbcus.

Monens uieanbHOro rasa.

OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOU

TEOpPUH HI€aTIbHOTO rasa.

AOGcomroTHas TeMIieparypa Kak Mepa
CpeaHel KHHETUYECKON SHEPIUU
TEIJIOBOTO JIBM>KEHMSI YaCTHUII ra3a.
[lIxana temnepatyp KenbBuna.
I'a30BbI€ 3aKOHBI. Y paBHEHUE
MenaeneeBa—Kianeipona.

3akoH [lansTona. M3omporeccsl

[IpoBenenue 3xcnepuMeHTa:

ONpEeJIEIICHUE MACChI BO3yXa

B KJIACCHOM KOMHAT€ Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, JABICHUSIM TEMIIEPATYPbI
BO3/lyXa B HEH; UCCIIEI0BAHNE 3aBUCUMOCTHU
MEXy IapaMeTpaMu COCTOSHUS
pa3pexeHHororasa.

Onenka aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPENIHOCTeH  W3MEepeHu  u3mueckux
BEJIMYMH.

OOBsicHEeHHE OCHOBHBIX TPUHITUIIOB
JecTBUi TepMoMeTpa 1 GapomeTpa U
YCIIOBHH UX O€30I1aCHOTO MCII0JIb30BaHUS B
MIOBCEHEBHOU

KU3HU.

PacrniozHaBaHue pU3NUECKUX SIBICHUIB
Y4eOHBIX OMBITAX U OKPY’KAIOIIEH )KU3HU:
nud¢y3usi, OpOyHOBCKOE TBUKEHHE.
Omnucanue TENJIOBBIX SIBICHUN C
MCIOJIb30BaHUEM (PUZNYECKUX

BEJIMYMH: IaBJICHUE ra3a, TEMIEpaTypa,
CpeIHssl KUHEeTU4ecKasi SHePIUs
Xa0TUYECKOTO JBUKEHUSI MOJIEKYI,
CpeIHEKBaApaTUYHAas CKOPOCTh
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B H/I€aJIbHOM Ta3e ¢ HOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuueckue  yCTpoWcTBa U
MPaKTUYECKOE IpUMEHEHHE:
TEPMOMETp, OapoMeTp

MOJICKYIL.

Ananu3 (pU3NYeCKUX MpPOLECcCCOB U
sIBIICHHH ¢ ucnonb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KHMHETHYECKOM SHEPTUH TEIIOBOTO
JBUKCHHSI MOJICKYJI C a0COJIFOTHOM
TeMIepaTypou.

Pemenue pacuéTHbIX 3a/1a4 ¢ SBHO
3aIaHHON (DU3UYECKOIN MOJICIIBIO

C HCIIOJIb30BAHMEM OCHOBHBIX

nonoxkenud MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHOM (PU3UKH.

PaGora B rpynnax npu IiaHupOBaHUH,
MIPOBEJICHUHU U UHTEPIIPETALIMU PE3YIBTATOB
OIBITOB Y aHAJIU3€ JOMOJHUTEIbHBIX
HWCTOYHUKOB

nH(pOpMaLIUU IO TEME

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

TepmoanHaMuueckas cucTema.
BnyTtpenHss sHeprus
TEPMOAMHAMHUYECKON CUCTEMBI U
CHOCOObI €€ N3MEHEHUS.

KonnuecTBo TemnoTs! u pabora.
BHyTpeHHss 2HEprHsi 0THOATOMHOTO

nACaJIbHOTO Ira3a. Bugwr TEIIonepeaaun:

TCILIOMPOBOJHOCTE, KOHBECKIIUA,
HU3JTy4YCHHUC. VY aenbHas
TEINIOEMKOCTh BEIIIECTRBA.

[IpoBenenne  SKCepUMEHTa:  U3MEpPEHUE
yETbHOM TEMI0EMKOCTH BEILIECTBA.

Onenka aOCONIIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTeH  HM3MEpeHUd  (PU3MUecKHux
BEJIMYHH.

N3ydenue mozenelt mapoBoit TypOUHBI,
JIBUTATENS] BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTaTEIS.

OOBbsicHeHHEe IPUHIIMIIOB ACHCTBUS U

yca0BUi 0€30MacHOr0 UCTIOIb30BaHUS
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KonnyectBo TenioTs

[IpH TeTIonepeaaye.

[TonsTHe 06 anrabaTHOM MpoIecce.
IIepBblil 3aKOH TEPMOAVHAMUKH.
[IpumeHeHMe epBOro 3aKoHa
TEPMOJIMHAMMKH K U30IIpOLIECcCaM.
I'paduueckas uaTEpHIpeTAIUs pAaOOTHI
rasa.

Bropoii 3aKk0H TEpMOIMHAMHUKM.
HeoGpatumocTs npoieccoBB
IIpUpOJIE.

Tennoeie mamunb!. [IprHIATIBL
JIeMCTBUS TEIJIOBBIX MAIIMH.
[IpeobOpazoBanms SHEPTUUB
TEIUIOBBIX MaIlIMHAaX.
Koaddutinent nonesnoro nencTeus
TETJIOBOM MAaIlIMHBI.

Hukn Kapso u ero koapduuneHt
IIOJIE3HOTO IEUCTBUS.
DKosornyeckue npoodaemMsl
TETIOIHEPTETUKH.

TexHnueckue ycTpoucTBa u
MPaKTHYECKOEe MPUMEHEHHE:
JIBUTATENTb BHYTPEHHETO CTOPAHHUS,
OBITOBOM XOJOAUIBHHUK,

KOHAUIMOHEP

B IIOBCEOHEBHOHN JKWU3HHM JBUTATCIISI
BHYTPEHHETO  CropaHusi, OBITOBOTO
XOJIOAWJIbHUKA, KOHAUITHOHEPA.
OnucaHue CBOMCTB Te€l W TEIIOBBIX
SIBIICHHI C MCIIOJIb30BaHUEM
(hM3UYECKUX BEJIMYMH: TaBJICHHE Ta3a,
TEeMIIepaTypa, KOJUYECTBO TEIIOTHI,
BHYTpEHHSS SHEprus, padboTa rasa.
Pemenne pacy€THbIX 3a71a4 C IBHO
3aIaHHON (DU3UYECKOIN MOJICIIBIO

C MCII0JIb30BaHHNEM OCHOBHBIX 3aKOHOBH
(bopMyIT MOJIEKYIISIPHON (QU3NKH 1
TEPMOJIMHAMUKH.

Pemenne xauecTBEeHHBIX 3a71a4

C OTIOPOY HA U3YYECHHBIC B pa3jieie
«MonekynspHas GU3HKa U
TEPMOJMHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKUE
SIBJICHUS.

PaGora B rpynmnax mpu aHanuze
JIOTTOJTHUTEIBHBIX HCTOYHUKOB
nH(pOpMaLIUU IO TEME
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ArperaTtHblie
COCTOSIHHUS BEIIECTBA.
@®a30BbIe MEPEXO/IbI

[TapooOpa3zoBaHue U KOHJIEHCAIHS.
Hcnapenue u xuneHue.

AOGcooTHAs ¥ OTHOCHUTENbHAS
BJI&YKHOCTB BO3yxa. Haceluennsimnap.
VY aenbHas TEmoTa Mapooopa3oBaHusl.
3aBUCUMOCTh

TEMIIepaTypbl KUIIEHUS OT JaBJICHUA.
Teépnoe Teno. Kpucramimyeckue u
amop¢HbIe Tena. AHU30TPOIUS CBOMCTB
Kpuctayios. Kuakue

kpuctasl. COBpeMEHHbIE

Marepuaisl. [1naBinenue u
KpUCTAJUIM3alHus. Y JelIbHAs TEII0Ta
riaBneHus. CyOnumarus.

YpaBHeHHe TEII0BOro OanaHca.
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOpUMETp, TCXHOJIOTHH
MOJIYUYCHU A COBPCMCHHBIX
MarepuajioB, B TOM YHUCIC
HaHOMAaTCpHuaJioB,

1 HAHOTEXHOJIOI'Nn1

[IpoBenenne  AKCHEpUMEHTA: U3MEpeHne
OTHOCUTEILHOM BIQXKHOCTH BO3/yXa.

Ouenka aOCOJMIOTHBIX M OTHOCHUTEIBHBIX
MOTPEITHOCTE  M3MEpeHuil  (pu3nueckux
BCIMYHH.

N3ydeHue cBONCTB HACHIIIEHHBIX

MapoB, CIIOCOOOB U3MEPEHUS

BJIQXKHOCTH

HabGnronenue kureHust npu

MMOHMKEHHOM JIaBJICHUH, HArPEBaHUAHN
TJIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.
OObsicCHeHWE TIPUHITUTIOB JICHCTBUS U

yCIIOBUH 0€30MacHOr0 HCIIOIb30BaHHIB
MTOBCEIHEBHOM KU3HU TUTPOMETDA,
MICUXPOMETPA, KaJJOpUMETpa.

N3yueHnune TeXHOJOTUI MOTyYeHUs
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE
HaHOMaTEpHaJOB.

Pemenne pacuéTHbIxX 3a/1a4 ¢ SBHO

3aJlaHHOM (hU3HUECKO MOJEIBIO

C UCTIOJIb30BAHUEM YPABHEHUS

TEIIOBOro OajiaHca.

Pemenne xaueCcTBEHHBIX 33124

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (I)I/IBI/I‘-IGCKI/IC

SIBJICHHS 110 TEMC.
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Pacno3naBanue ¢puznueckux sSBJICHUNB
Y4eOHBIX OIBITaX U OKPYKAIOIIEH KU3HU:
nedopMarius TBEPIBIX TEIl, HAarpEeBaHUE U
OXJIaKJEHHUE TeJl, U3MEHEHHE arperaTHbIX
COCTOSIHUM

BEIIECTBA U OOBSICHCHHE UX HAa OCHOBE

3aKOHOB U ()OPMYII MOJIEKYJISIPHOHN (PHU3HKH.

Hcnonbs3oBanne nHGOPMAIIMOHHBIX
TEXHOJIOTHH 15 TTONCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
MpeACTaBICHUS HH(OPMAITUHU TIPH
MMOATOTOBKE COOOIICHUH O MPUMEHCHUH
3aKOHOB MOJIEKYJIIPHOU (DU3UKHU U
TEPMOJIMHAMUKH B TEXHUKE

1 TEXHOJOTHUAX

Hroro no pazneny 24
Pa3nen 4. JnekTpoguHaMmuka
4.1 DIeKTpocTaTHKa 10 DnexTpu3anus Tei. DIEKTPUIECKUN [IpoBeneHne  SKCIEpUMEHTa:  U3MEpPEHHUE

3apsan. JlBa BUa 2JIEKTPUYECKUX 3aps0B.
[IpoBonHUKH,

JUAJIEKTPUKH U ITOJIYIIPOBOIHUKH. 3aKOH
COXpaHEHUs JJIEKTPUUECKOro3apsia.
B3aumopeiicTsue 3aps10B. 3aKOH
Kynona. ToueuHslii 351€KTpUUECKUN
3apsi. DIEKTPUUECKOE TOJIE.

BHGKTpOéMKOCTI/I KOHACHCATOpA.

OrneHka aOCONIOTHBIX M OTHOCHTENBHBIX
buznuecKux

IIOTPELIHOCTEN
BCJTUYMH.
N3ydenune npyuHUUIIOB JEHCTBUS
3JIEKTPOCKOIA, JJIEKTPOMETDA,
KOHJIEHCaTopa.

N3ydenune npuHUKIIOB 1EWCTBUS

U3MEpPEHUU
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HaHpﬂ)I(éHHOCTB OJICKTPHUYCCKOT' OII0JIA.

[IpuHnun cyneprno3unuun
BJIEKTPUYECKUX MoJe. JInnnn
HaIpPsKEHHOCTH 3JIEKTPUYECKOTOMOJIS.

Pabota cuit 251eKTpoCTaTHYECKOTOTIOJIS.

[Torenuuman. Pa3HOCTh IOTEHIIMANIOB.
[IpoBOAHMKY U THUANEKTPUKHU B
ANEKTPOCTATUYECKOM I10JIE.
JusnexTpudeckast IpOHULAEMOCTb.
OnekrpoéMkocTh. Konnencarop.
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsSKEHHOT'0 KOHJIEHCaTopa.
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
ANEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTaTUYECKas 3aluTa,
3a3eMJICHHE MIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMPOBAJIbHBIN
amnmnapar, CTpyWHbINA IPUHTED

U YCJIOBUI 6€3011acCHOr0 MPUMEHEHUSB
MPAKTUYECKON )KU3HH,

KOIMPOBAJIBHOTO arnmapaTa, CTpyHHOTo
IIpUHTEpA.

PaccmoTrpenue pusznuecknx OCHOBaHMIMA
ANEKTPOCTATUYECKOM 3aIIUTHI U 3a3€MJICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJJaHHOM (PU3MUECKON MOCITBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOBU
(hOpMYyIT IIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OTIOPOIi HA U3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHE

SIBJIGHUS DJIEKTPOCTATUKH.
Pacnio3naBanue pu3nueckux sBICHUNB
y4eOHBIX OMBITaX U OKPY>KAIOILIEH KU3HU:
AJIEKTpU3aLus Te,

B3aUMO/ICHCTBUE 3aps0B U OOBSICHEHHENX Ha
OCHOBE 3aKOHOB U (hopmy
AIEKTPOCTATUKH.

Onucanne N3y4eHHBIX CBOMCTB BEIIECTBA
U DJIEKTPUYECKUX SIBJICHUINC
HCIOJIb30BaHNEM (DPU3MUECKHUX BEIHYNH:
ANEKTPUUECKUN 3apsT,

HaHpﬂ)KéHHOCTL QJICKTPHUYICCKOIO IMOJIA,
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MOTEHIMAJI, Pa3HOCTh TOTEHIUAJIOB,
AIEKTPOEMKOCTb.

Ananus GU3NIECKUX MPOLECCOB U

SBJICHUH C MCII0JIb30BaHUEM

(U3MYEeCKHX 3aKOHOB: 3aKOHA

COXPaHEHHUs JEKTPUIECKOTr0 3aps/ia,

3akoHa Kyiona.

Pabora B rpynmnax npu aHaiuze
JIOTIOJIHUTEIbHBIX HCTOYHUKOB HH(POPMALIUU U
MOJrOTOBKE COOOIIEHUIO NPOSBICHUN
3aKOHOB 3JIEKTPOCTATUKUB OKpYXKaroIen
KHU3HU U IPUMEHEHUHN

UX B TEXHHUKE

4.2

TlocTosTHHBIN

ANEKTPUYECKUI TOK.

Toxu B pa3nmuyHbIX
cpenax

12

DNEKTPUUYECKHI TOK. Y CIIoBUSA

CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKA.

Hcrounukm Toka. Cuia Toka.
ITocToSSHHBIN TOK.

Hanpsoxenue.

3akoH Oma i1 y4acTKa LeMnu.
DJIEKTPUYECKOE COTPOTHUBJIEHHUE.

y}lGJ’IBHOG COIIPOTUBJICHHUE BEIICCTBA.

[TocnemoBarenbpHOE, MAapaIEIbHOE,
CMENIAHHOE COEqUHEHNE
HpOBO}IHI/IKOB.

PaboTa snexTpruyeckoro Toka.
3akoH [[xoyns—JIenna. MomHoCTb

QJICKTPHUYICCKOI'O TOKA.

IIpoBeneHue 3KCIEpUMEHTA: U3yUYEHUE
CMEILIaHHOTO COEAMHEHHUS PE3UCTOPOB;
n3mepenne DJIC ncTouHnKa ToKa U ero
BHYTPEHHET0 CONPOTUBIICHUS; HAOI0IeHHE
ANIEKTPOJIN3A.

Onenka aOCONIOTHBIX M OTHOCHTENBHBIX
NOTPEHIHOCTe  U3MEepeHuil  pu3HuecKux
BEJIMYMH.

OObscHEeHNE IPUHIUIIOB ACUCTBUS U

yCIIOBUM 06€30M1acHOr0 MPUMEHEHHS
amrepMeTpa, BOJIbTMETpa, peocraTa,
HCTOYHUKOB TOKa,

AJIEKTPOHArpeBaTENbHBIX U
ANIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEeKTpOoABMKYIIAS CUJIa U
BHYTPEHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKA. 3akoH Omaus
MOJTHOU (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DIEKTPOHHAs TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIIOB

OT TEMIIepaTypHI.
CBepXIpoBOAUMOCTb.
DIIEKTPUUYECKHI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBoanuku. CoOCTBEeHHAS U
MpUMeCHas MPOBOJUMOCTD
MOTYIIpoBOTHUKOB. CBOMCTBA
p—n-miepexoza.
[TonynpoBoAHUKOBBIE TPHUOOPHI.
DNEeKTPUYECKUI TOK B PACTBOPAX U
pacriaBax 3JeKTPOJIMTOB.
DIEKTPOIIMTUYECKAST TUCCOLHAITHS.
DneKTponus.

DIIEKTPUYECKUH TOK B ra3ax.
CaMocCTOSITeNIbHBIN U
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. [Tnazma.

TexHu4eckue ycTpoucTsa u

TEPMOMETPA COMPOTUBIICHUS, BAKYYMHOI'O
JI0J1a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,

MMOJIYITPOBOAHUKOBBIXAUOAOB, I'aJIbBAHHUKHU.

Pemenue pacu€THbIX 3a/1a4 € IBHO
3aIaHHON (PU3UYECKOIN MOJICITBIO

C UCTIOJIB30BAHHEM OCHOBHBIX 3aKOHOBH
dbopmyn Temsl «IlocTosTHHBIT
AIEKTPUYECKUI TOKY.

Pacnio3naBanue (pU3nM4ecKux SBICHUIB
y4€OHBIX OMBITaX U OKPYXKaIoIIen
KHU3HU: dTIEKTPUUECKasi IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMTHOE JIEHCTBUS TOKA.

AHanuM3 3eKTPUYECKHX SBICHUN U
MPOIIECCOB B IEMAX MOCTOSIHHOT'O TOKAC
HCIIO0JIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH OCJIEI0BATEIBHOTO U
MapajuieIbHOTOCOEAMHEHHUS] TPOBOIHUKOB,
3aKOH

Jxoynsa-Jlenua.

Ornurcanue U3y4eHHbIX CBOMCTB BEIIECTB
1 DJIEKTPUUECKUX SIBICHUIC
HCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsi, cuiia

TOKa, DJICKTPUUCCKOC HAIIPAKCHUC,

QJICKTPHUYICCKOC COIIPOTUBJICHUC,
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MPAKTUYECKOE MPUMEHEHHUE:

aMIIEpMETP, BOJIBTMETP, PEOCTAT,
HCTOYHHUKHU TOKA,
3JICKTpOHArpeBaTesIbHbIC TPUOOPHI,
3JICKTPOOCBETUTEIIbHBIC TIPHOOPHI,
TEPMOMETP COMPOTUBIICHUS, BAKYYMHBII
JTNOJT, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJYIPOBOIHUKOBBINA O/,

rajibBaHuKa

pasHocTh noteHnuanos, JJ1C, paboraToka,
MOIIIHOCTH TOKA.

Hcnonbs3zoBanne nHGOPMAIIMOHHBIX
TEXHOJIOTHH 115 TTIONCKA,

CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU U
npecTaBICHs] HHPOPMAIIUK TIPH TOJATOTOBKE
COOOIIEHUH O TPUMECHCHUN3aKOHOB
IIOCTOSHHOT'O TOKA B TEXHUKE UTEXHOJIOTUIX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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11 KJIACC

Ne Hauvenosarne KomugectBo OCHOBHBIE BUABI AEITEILHOCTH
- A3JICTIOB H TeM [IporpamMHOEe conepxanue ARLA
/1 pasaci 4acoB 00yJarOIIHXCsI
y4eOHOT0 IpeIMeTa
Pa3nen 1. DnekTpoguHaMuka
1.1 MarauTtHoOE moJe. 11 ITocTosITHHBIE MATHUTEL. [IpoBeneHue SKCIIEPUMEHTA: U3YUYCHUE

DneKTpoMarHuTHas

WUHIYKIHS

B3anMopeiicTBrue NOCTOSHHBIX
MarHuToB. MarsuTHoe noie.
BekTop MarHUTHOM MHIYKIIVH.
[IpuHIum cyneprno3unuu
MarHuTHbIX nojeu. Jlnauu
MarHuTHou nHaykuuu. Kapruna
JIMHUI MarHUTHOW MHIYKIIMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe 1oJsie IpOBOJHUKA

¢ TokoM. KapTnHa inHui HHAYKINUN
MarHUTHOTO MOJISI JTMHHOTO
IPSIMOTO IPOBOIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJAHMKA, KaTYIIKH
¢ TokoM. OnbIT DpcTeaa.
BsaumopeiicTBue mpoBOJHUKOB

C TOKOM.

Cuna Amniepa, €€ MOyJIb U
HaIpaBJICHUE.

Cuna JlopeHnua, e€ Moaysb U
HarpaBjcHue. /[BUKeHue

3apsKEHHOM YaCTHULIbI

MarHMTHOTI'O MOJIS KaTYIIKU C TOKOM;
UCCIJIEI0OBAaHUE JEUCTBHSI IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIJIEIOBaHUE SIBJICHUS
JIEKTPOMAarHUTHOW UHAYKLIUU.

OneHka a0COIFOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTEN N3MEPEHUH PU3NUECKUX
BEJIMYMH.

OOBbsicHeHHEe IPUHLIUIIOB ACHCTBUS U
yCII0BHI 6€30M1aCHOTO MPUMEHEHHUS
MTOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, AIEKTPOIBUTaTEs,
YCKOPHUTENEH JIEMEHTapHbIX YaCTHLL,
MHIYKIHOHHOM MEYH.

Pemenue pacu€THpIX 3a1a4

Ha IpUMeHeHne (GopMys TEMbI
«MarautHoe nosje. JeKTpOMarHuTHas
MUHIYKIHS.

Pemenne kaueCTBEHHBIX 3a1a4

C OIIOPOM HA U3YYCHHBIC 3aKOHBI,

3aKOHOMEPHOCTHU U (PU3HUECKHUE
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B OJIHOPOJTHOM MarHMTHOM TIOJIE.
Pa6ota cuibl Jlopenna.
SIBiieHUE PIIEKTPOMArHUTHOM
nHaykauu. [Torok Bekropa
MarHuTHON MHAYKITHH.

DIIEKTPOABUKYILAS CUJIAa UHTYKIIUH.
3aKOH 3JIEKTPOMAarHUTHON
nHaykunu Papanes.

Buxpesoe aj1eKkTprudecKkoe moJe.
ONEKTPOABUKYIIASI CUJIA UHAYKLIUUB
IIPOBOJIHUKE, IBHXKYIIIEMCS
IIOCTYIIATEJIBHO B OJHOPOIHOM
MarHMTHOM IIOJI€E.

IIpasuno Jlenna.

NunykTuBHOCTD. SIBIICHUE
CaMOMHYKIIMH. DJIEKTPOABIKYILAsACHIIA
CaMOMHIYKIUU.

OHeprus MarHUTHOTO MOJIsl KaTyLIKUC
TOKOM.

DJEKTPOMarHuTHOE MOJIE.
TexHu4eckue ycTpoucTsa u
IIPaKTUYECKOE IPUMEHEHHUE:
MIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMAarHUTHlI,
AJIEKTPOJIBUTaTENb, yCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,

HHIAYKOWOHHAs I1€Yb

SIBJICHUS TeMbl «MarHuTHoe mnoJe.
DneKTpoOMarHuTHask UHAYKLUS».
OmnpeneneHre HapaBJICHUs BEKTOpa
WHJYKIIUA MarHUTHOTO TOJIS POBOHUKA
C TOKOM, cujibl Amnepau cuiibl JIopeHna.
Pacno3naBanue ¢puznueckux sSiBICHUNB
y4€OHBIX OIBITAX U OKPY>KAIOIICH KU3HU:
B3aUMO/ICHICTBUE MAarHUTOB,
3JIEKTPOMArHUTHAS. UHAYKLIMS, 1€UCTBUE
MarHuTHOTO TI0JIS Ha MMPOBOJIHUK C TOKOM U
JIBIKYIIMICS 3apsi.

AHau3 3JIeKTPOMArHUTHBIX SIBIICHUIC
HCII0JIb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHON WH]TYKIIAH.
OnucaHue W3y4YEHHBIX  CBOMCTB
BEIIECTB M  AJIEKTPOMATHUTHBIX
SIBJIEHUM C UCTIOJIb30BAHUEM

(bU3MYECKUX BEIWYNH: UHIYKIIHS MAarHUTHOTO
nosisi, cuna Amrepa, cuiia Jlopenua,
WHJIYKTUBHOCTb KaTYIIKU, SHEPTHS
AIEKTPUUYECKOTO U MAarHUTHOT OIOJIEH

Hroro no pazneny

11
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Paszgea 2. Kosie0anusa 1 BOJIHBI

2.1

MexaHuueckue u
AJIEKTPOMArHUTHbBIE
Koe0anus

KounebarenbHas cucrema.

CBo0OoaHbIE MEXaHUYECKHE
kosiebanus. ['apmonndeckue
kosiebanus. Ilepuon, gacrora,
amruaTyaa u asza koneOaHui.
[Ipy>KMHHBII MasTHHK.
MareMaTnyeckuii MassTHUK.
YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBpaliieHue 3Hepruunpu
rapMOHMYECKUX KOJICOAHUSX.
KonebarenbHbIi KOHTYP.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHus B UACATbHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTUs
MEXy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU.
®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPrUM B UJI€aTbHOM K0J1e0aTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxXarIMKX
KosieOaHusX. BoiHyX/IeHHbIE
MeXaHH4YeCKHe KoueOaHusl.

Pe3onanc. BeiHyx/1eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUsI.
IlepemeHHBIH TOK.

CuHyconJaIbHbIN IEPEMEHHBIN TOK.

HccnenoBanue mapaMmeTpoB

K0JIeOaTeIbHOM CUCTEMBI — IIEPHO/A,
YaCTOThI, aMILUTUTYbI U (ha3bl

KoJieOaHu# (PY>KHUHHBIA W/ W
MaTEeMaTHYECKUI MasTHUK).

HabGmionenne  3aTyxarommx  KoJieOaHM.
HccnenoBanre  CBOMCTB  BBIHY>KICHHBIX
KoJIeOaHUH.

Habmronenue pezonanca. [IpoBenenne
IKCIIEPUMEHTA: UCCIICIOBAaHUE

3aBHCHMOCTH ITEPHOJaMAITBIX KOJIeOaHUi
rpy3a Ha HUTU

OT JUIMHBI HUTH ¥ MacCHI TPy3a;
HCCJICIOBAHKE TIEPEMEHHOTO TOKAB

[N U3 TI0CIIeI0BATESIIEHO

COCTMHEHHBIX KOH/IEHCATOPA, KaTYIIKUH
pesucropa.

Onenka aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTeH  M3MEpeHUd  (PU3UUEeCKHX
BEJTMYMH.

OOBbscHEeHNE IPUHITUIIOB ACUCTBUS U
yCIIOBUH 0€30MacHOTO MPUMEHEHHS
ANEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MEPEMEHHOTO TOKA, JIMHUI

3JIEKTPOIIEpeIay.
Pemenue pacu€THbIX 3a1a4 ¢ IBHO
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MontHoOCTb INEPEMEHHOT'O TOKA.

AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE

CUJIBI TOKA M HAIIPSKEHMUS.
Tpancdopmarop. [IpousBoactro,
nepegaya u norpediaeHue
AIIEKTPUYECKOM SHEPTUH.
DKOJOTHYECKHE PUCKU

IIpU IMPOU3BOACTBE IJICKTPOIHCPTHUU.

Kynberypa ucnonszoBanus
AIEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HHU.

TexHuueckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHECHHE:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, IMHUU
AJEKTpoIepeay

3aIaHHON (PU3UYECKON MOJIEITBIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOBU
(hopMyII, OTUCHIBAIOIINX MEXaHHYECKUE U
ANIEKTPOMArHUTHBIC KOJICOaHNsI.
Onucanve MEXaHUYECKUX U
AIEKTPOMATrHUTHBIX KOJICOaAHUIIC
MCTOJIb30BaHUEM (PU3HUECKIX
BEJIMYMH: TIEPHOJ] M YaCTOTa
KoyiebaHui, aMIuuTyaa u (asa
KoJieOaHu, 3apsi1 U cujla TOKa

B TaPMOHUYECKUX DJIEKTPOMATHUTHBIX
KOJIEOaHMIX.

Pemenne xauecTBEHHBIX 3aga4

C OIIOPOM HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCBIBAIOLIINE
MCXAaHUYCCKHE U 3JICKTPOMArHuTHLIC
Kose0aHusl.

Pabota B rpynnax npu riaHupoBaHHH,
IIPOBEJICHUU U UHTEPIIPETALIMH PE3YJIbTaTOB
OIIBITOB, U aHAJIN3€ JOINIOJIHUTCIIbHBIX
HUCTOYHHUKOB

uHpOpMaIIUU IO TeEMe

2.2

Mexanuueckne n
3JIEKTPOMArHUTHbIE
BOJIHEI

MexaHu4ecKue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuos.
CxopocThb pacnpocTpaHeHHs U
JuHa BosiHbL. [lonepednslie u

N3yuenune oOpa3oBaHus u
pacnpocTpaHeHHUs TOTIEPEYHBIX U
HPOJIOTIBHBIX BOJH.

Hab6nronenue orpakeHus
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IIPOJI0JIbHBIE BOJHBI.
Wutepdepennyst u audpaxius
MEXaHUYECKUX BOJIH.
3Byk. CKOpoCcTh 3BYyKa.
3Byka. Bpicota TOHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.

VYcnoBus uznyueHus
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopos E, B,

U B JIEKTPOMAarHuTHOM BOJIHE.
CBoOiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’KE€HUE, MTPEIOMIICHUE,
noJIsIpU3anus, nudpakius,
uHTEpPepeHus. CkopocThb
AIIEKTPOMArHUTHBIX BOJIH.

[MIxamna BOJIH.
[IpuMeHeHre FNEeKTPOMATHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIOCBA3U U

TeneBueHud. Panqnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHNE
OKPYXAaIOIIEe Cpebl.

TexHuYeckne ycTpoiicTBa u
MPaKTUYECKOe TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIBTPa3BYKOBas TMArHOCTUKA

SJICKTPOMArdHuTHBIX

B TEXHUKE U MEIUIMHE, paaap,

I'pomkocTh

U IpeIoMJICHUS], UHTEp(PEPEHITNH U
TUu(GPaKIIUU MEXaHUIECKIX BOJIH.
Habntoienue cBsi3u TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUTUTYA0U U
4aCTOTOH KOJIeOaHU, 3BYKOBOT'O
pe3oHaHca.

HccenenoBanue cBOKCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MpEJIOMJIEHUE, TOJIApU3aLKs,
nudpakius, nHTepdepeHIns.
N3yuenue ycnoBuid U3yd4eHUst
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
opueHTanuu BekTopos E, B,

V B 2JIEKTPOMarHMTHOW BOJIHE.

N3yuenne npuMeHeHUs
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE UOBITY.
OOBbsicHeHHE IPUHLIUIIOB AEUCTBUS U
yCIIOBHI 6€3011acCHOr0 MPUMEHEHUS
MY3BbIKAJIbHBIX HUHCTPYMEHTOB,
YJIBTPa3BYKOBON IUATHOCTUKH

B TEXHUKE U MEIULIMHE, pajapa,
paguonprUEMHNKA, TEIEBU30PA, AHTCHHBI,
tenepona, CBU-neun. Pemenne pacy€rubix
U Ka4eCTBEHHBIX3a/1a4 C OIIOPOM Ha
U3YYEHHBIEC 3aKOHBI

M 3aKOHOMECPHOCTH, O CBIBAIOIIINEC
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pPagONPUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacrnpocTpaHeHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3zoBanne nHGOPMAIIMOHHBIX
TEXHOJIOTHH 15 TTIONCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U
MpeACTaBICHUS HHGOPMAITIH

IIPH MTOATOTOBKE COOOIEHUI

00 KCIT0JIB30BaHUN QJICKTPOMAroiuTHBIXBOJIH B

TCXHUKC.

VY4actue B JUCKyccUu

00 3JIEKTPOMarHUTHOM 3arps3HEHUU
OKpY>Karollen cpebl.

Pabora B rpynnax npu miaHupOBaHUH,
IIPOBEJICHUH U UHTEPIPETALIUHU PE3YJIbTaTOB
OTIBITOB U QHAJIU3€E JTOTIOJTHUTEIBHBIX
HMCTOYHUKOB

nH(OpMaLUU TI0 TEME

2.3

Onruka

10

I'eomerpuyeckas onTuka.
IIpssMosMHEHOE pacIIPOCTPAHEHUECBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
ToueuHbI HICTOUYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI

oTpaxeHnus ceera. [loctpoenne
M300paXeHHI B MJIOCKOM 3epKaJe.
[Ipenomnenue cBera. 3aKOHBI
MIpEJIOMIIEHUS CBETa. AOCOFOTHBIN
rokasareiib npenomienus. [lonnoe

N3yuenne sBIICHHS OJTHOTO

BHYTPEHHETO OTPAKEHHUS, €TI0

[IPUMEHEHHUs B CBETOBOJIE.

N3yuyenue Mozeneil MUKpOCKOIIa,
TEJIECKOIIA.

[Tony4yenue cnekTpa ¢ HOMOLIBIO MPU3MBI U
TUpakIMOHHON peméTku. 3mepenne
[IOKa3aTelIst IPEIOMIICHUSACTEKIIA.
HccnenoBanue cBOMCTB H300paKeHU
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BHYTPEHHEE OTpPAXKEHUE.
IIpenenbHbIN yro OJIHOIO

BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. Cia0xHBbII cOCTaB
Oenoro cera. LIBer.

Cobuparoliue 1 paccerBarOINe JTUH3bI.
Tonkas nuH3a. POKYCHOE paccTOsTHUE

Y ONTUYECKas CUJIa TOHKOU JIMH3BI.
[Toctpoenue n3obpaxeHuii B
COOMPAIOIIMX U PACCEHBAOIINX

nrH3ax. ®opMyIaTOHKOM JIMH3BI.
VYBenmuenune, 1aBacMoe THH30M.
[Ipenenbl npUMEHUMOCTH
r€OMETPUYECKOMN ONTHUKHU.

Bonnosas ontuka. UnTepdepennusicaera.
KorepeHTHbIE HICTOUHUKH.

YcnoBust HaOMI0IEHUS] MAKCUMYMOBH
MHUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHHE OT

JIBYX CUH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakuus ceera. Audpaxiponnas
pemérka. YcioBre HabIIOACHUS TTIaBHBIX
MaKCUMYMOB TP MaJeHUN
MOHOXPOMaTHYECKOIO CBETA

Ha JU(PPAKIUOHHYIO PEHIETKY.

B JINH3aX.
OObsiCHEHNE IPUHITUIIOB JEHCTBUS U
yCIIOBUH 06€30M1acHOr0 MPUMEHEHHS OYKOB,
Tynsl, poToanmapara,

MIPOEKIIMOHHOTO aIlapara,

MHUKPOCKOIIA, TeJIECKOIa, BOJIOKOHHOM
ONTHKH, TU(PPAKIUOHHON PEIIETKH,
MOJIIPOUIA.

Pemenne pacu€THbIxX 3a/1a4 ¢ SBHO
3aIaHHON (DU3UYECKOIN MOJICIIBIO

C UCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOBH
(hopMyII TEOMETPUICCKON ONTHKH.
[Toctpoenue u onrcanue n300pakeHUs,
CO3/1aBa€MOT0 TIOCKUM 3€pPKajioM, TOHKOH
JIMH30M.

Paccmotpenue npenenon

MIPUMEHUMOCTHU TEOMETPUUECKON

OINTHKH.

Pacnio3znaBanue pu3nuecKkux sBICHUNB
OTIBITAaX M OKPYXKAIOUIEH KU3HHU:
MPSIMOJIMHEITHOE PacIpoCTpaHEHUE CBETA,
OTpakeHue, MPEIOMIICHHE,
uHTEephepeHIHs, TUPPAKIUI 1
MoJIsIpU3anus CBETa, TUCIEPCHUsi CBETA.
W3ydenue yciaoBuii HAOIIOIEHUS
MaKCUMyMOB U MUHUMYMOB

B HHTEpHEPEHITMOHHON KapTUHE
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[Tonsipuzanus cBera.
TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHE:
OYKH, JIyna, oToarniapar,
MPOEKIIMOHHBIN anmapar,

MHUKpPOCKOII,  TEJIECKOIl,  BOJOKOHHAas
onTUKa, Ju(dpakuuMOHHAs  peméTka,
HOJIAPOUL

OT IBYX CHH(}A3HBIX KOTCPEHTHBIX
HCTOYHHKOB.

VYcnoBre HaOIIOACHUS TIABHBIX
MaKCUMYMOB TIPH T1aJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PaKIUOHHYIO PEHIETKY.
AHanu3 OoNTHYECKHUX SIBJICHHUI

C HCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MIPSMOJIMHEHHOTO PacIPOCTPAHCHUSICBETA,
3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
MIPEIOMJICHHUS CBETA.

OnuncaHue ONTUYECKUX SIBJICHUIIC
HCIIOIb30BaHUEM (PH3UYECKUX

BCIIMYHH: (I)OKYCHOG pacCTOAHUC U
OIITHUYCCKas CHJia TUH3bI

Hroro no pazneny
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Pa3nen 3. OcHoBBI crieniaIbHOI Teopuu oTHOCUTEILHOCTH (1as1ee — CTO)

3.1

OCHOBEI CIIELINATBHON
TEOPUU OTHOCUTEIILHOCTH

4

['panubl TpUMEHUMOCTH

KJIACCUYECKOM MEXaHHUKH.

[ToctynaTel cnenuanibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJYJIsI CKOPOCTH CBETa B BAKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA.

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 3aMeJIJ'IeHI/Ie
BPEMCHH U COKPAIICHUE NJINHBI.

Pemennie kaueCTBEHHBIX 3314

¢ onopoii Ha u3y4deHHsle nocTyaaTslCTO.
Hcnonb3oBanne nHGOPMALIMOHHBIX
TEXHOJIOTHH JJIs TIOUCKA,
CTPYKTYpUPOBaHUs, UHTEPIPETALIUH U
npeJcTaBiIeHus HHPOPMALIUU TIPU
MOJITOTOBKE COOOIIEHU O IpaHHUIIaX
IIPUMEHMMOCTH KJIACCUYECKOU

mexanuku 1 ocHoBax CTO
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DHEeprus U UMITYJIbC
peNnATUBUCTCKON yacTulbl. CBA3b
MAacChl C SHEPrUeN U UMITYJILCOM
PESTUBUCTCKOU

Y4acTULIbI. DHEPIUsl TIOKOs

Hroro no pasaciry

Pa3nen 4. KBantoBasi pusuka

4.1

JJ1eMEHTHI KBAHTOBOU
OIITHKH

®otonsl. Popmyia [Linanka ces3u
9HEepruu HOTOHA C €r0 YaCTOTOM.
DHeprust ¥ UMILYJIbC GOTOHA.
OTKpBITHE U UCCIIEJOBAHHE
doroadpdexra. OmbrTer AT
CroneroBa. 3akoHBI
dororddekra. YpaBHeHue
Oitamreitna st pororddexra.
«Kpacnas rpanuna» porosdppexra.
JlaBnerue cBeta. ONBITHI

I1.H. JIlebenena.

XHUMHYECKOE IEUCTBUE CBETA.
TexHu4eckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
dboTorneMeHT, POTOIATUHK,
coJHeyHast 6aTapes, CBeTO U0

Hab6mronenue dpororddexra

HA YCTaHOBKE C [IMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKOHOB BHEITHETO
dororddekra.

OOBsicHEeHHE OCHOBHBIX IIPUHIIUIIOB
JIEHCTBHS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: (POTO3IEMEHT, (POTOAATUHK,
COJIHEYHas Oatapes, CBETOAMOM; U YCIOBUI
ux 0€30M1acHOr0 MPUMEHEHUSB IPAKTHUECKOM
KU3HU.

Pemrenue pacy€THBIX 3a/1a4 C IBHO
3aJJaHHOM (PU3HUECKO MOEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBHU
(hopMys KBAaHTOBOW ONITHUKH.

Penrenune kauecTBEHHBIX 3a7a4

C OITIOPOM HA U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOH OTIITHKH.
Pacnio3HaBanue pU3NUECKUX SBICHUIN

B YU€OHBIX OIbITaX:
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dhoToanekTpuueckuii 3 HEeKT, CBETOBOE
JaBIICHHE.

OnwucaHue N3y4eHHBIX KBaHTOBBIX
SIBJIEHUW W TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3UUECKUX BEITHUUH:
CKOPOCTH JIEKTPOMAarHUTHBIXBOJIH, JJTHHA
BOJIHBI M YaCTOTA CBETA,

SHEPrUs U UMITYJIbC (OTOHA

4.2

CrpoeHue aroma

Monaens atoma TomcoHa. OMBITEH
Pesepdopna no paccesHuto

a-yactuu. InanerapHas mozneins
aroMma. [locrynatel bopa.

W3nyuenue u norsouieHue GoTOHOBIPU
Iepexo/ie aToOMa ¢ OJHOTO YPOBHS
SHEPTrUH Ha Apyrou. Buasl ciekTpos.
CrnexTp ypoBHE 3HEpruraroma
BOZOPOJA.

BonHoBEIE cBoMicTBa yacTull. BoHELIE
bpoiinsa. KopryckyiisspHO- BOJIHOBOM

Ly aIu3M.
CHOHTaHHOE U BBIHYKJICHHOE
U3JIy4CHHE.

TexHuueckne  ycTpoucTBa H
MIPaKTHYECKOE IIPUMEHEHUE:!

CIEKTpaJIbHBIN aHaTN3
(ciexTpockom), 1a3ep, KBaHTOBBII
KOMITBIOTEP

Nzydenne moenu onbita Pesepdopna.
IIpoBenenue s3kciepuMeHTa

M0 HaONIOACHUIO JIMHEWYaTOro  CIEKTpa.
Omnenka aOCOMIOTHBEIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEH  M3MEpEeHUH  (PU3NYECKHUX

BCJINYHH.

N3yuenne monenu aroma: TomcoHa,
IUTAHETapHOW MOJENN aTOMa, MOJIEINaTOMa
Bbopa.

N3ydeHue ciekTpa ypoBHEN SHEPruuaTOMa
Bosioposia. OOBsICHEHUE IPUHIIUIIOB
JEHCTBUS U YCIIOBUI 6€30MMacHOTO
MMPUMCECHCHUA

CIEKTPOCKOIA, Jla3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemenne xaueCcTBEHHBIX 3a1a4

C OITIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyecKue

ABJIeHUs 110 TeMe «CTpoeHue aToma.
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Pacno3naBanue ¢puznueckux sSBJICHUNB
Y4eOHBIX OIBITaX: BO3HUKHOBEHUE
JIMHEWYATOTO CTIEKTPA U3ITYUECHUSI.
AHaJi3 KBaHTOBBIX MTPOLIECCOB U
SIBJIEHUM C UCIIOJIb30BaHUEM

IIOCTYJ1aTOB bopa

4.3

ATOMHOE sS171pO

DKCHEPUMEHTHI, I0KAa3bIBAIOLINE
CJI0’)KHOCTb CTPOEHHUS sIpa.
OTKpbITHE PAAMOAKTUBHOCTH.
OmnsiTel Peszepdopra mo
OIPEIIETICHUIO COCTaBa
PaAMOAKTUBHOTO U3TYYCHHUSI.
CaoiicTBa anbda-, 6era-, raMma-
n3ny4yeHus. Bnusaaue
PaIMOAKTUBHOCTHU HA KUBBIC
OpTaHU3MBI.

OTKpBITHE NIPOTOHA U HEUTPOHA.
Hyxionnas monens sigpa
I'eiizenOepra-lBaHeHko.

3apsn sapa. MaccoBoe uncio siapa.
N3oTomnsl.

Anbda-pacnaa. IeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3JIy4eHHe. 3aKOH PaJiMOaKTUBHOTO
pacnaja.

DHeprus CBSA3U HyKJIOHOB B si/pe.

S nepHbie CUIIBIL.

N3yuyenue 3KCIepuMeEHTOB,
JIOKa3bIBAIOUINX CJI0KHOCTb CTPOEHUS
aTOMHOTO sJIpa.

HccnenoBanue TpekoB vacTull (110
roToBbIM (hoTorpadusm). Msydenne
SJIEPHBIX CHIL, SIAEPHBIXPEAKIIHM
CHUHTE3a U pacnajia, TepMOsIEPHOTO
CHHTE3a.

N3yueHne HyKJIOHHON MOJIENH s11pa
I'eiizen6epra-lBaneHko.

OOnbsicHeHHE yCTpoHcTBa U
IIPUMEHEHHUS J03UMETpa, KaMepbl
BunecoHa, s€pHOTO peakTopa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopou

Ha TMOJyYeHHbIE 3HaHUs, B T.4. O 3apsijieu
MacCOBOM YHCJIE s/Ipa.

Pacno3naBanue pusnyeckux SBICHHUIB
Y4€OHBIX OMBITAX U B OKPYKAIOIIEH )KU3HU:
€CTECTBEHHAs 1 UCKYCCTBEHHAsI
PaaMOaKTUBHOCTD.
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Hedext maccsl siapa.

Snepubie peakuuu. JleneHue wu

CHHTE3 sIIIep.

Snepubii  peaktop.  TepmosiaepHbIii
cunte3. [IpoOrembl H TEPCIEKTUBBI

AIEPHOM SHEPrETUKH.
DKOJIOTUUECKHE  ACIEKThI
SHEPIreTUKHU.

DJleMEHTapHbIE  YaCTHUIIbI.
MO3UTPOHA.

MeTtoanl HAOTIOAECHHS U
pEerucTpalum AIEeMEHTAPHbBIX
YaCTHII.

@dyH/1aMEHTaJIbHbIE
B3auMOJeHCTBUA. ENMHCTBO
bu3nUYeCcKoil KapTUHBI MHpA.
TexHu4ecKue ycTpocTsa u
MIPAKTUYECKOE IPUMEHEHHUE:
JI03UMETP, KaMepa BuibcoHa,

01 (S0): (0)1

OTtkpbITHE

AJIEpHBIN peakTop, aTOMHasi bomba

Onurcanne KBaHTOBBIX SIBJICHUM U MPOLECCOB
C UCMIOJIb30BaHUEM (PU3NUECKUX BEITMUNH:
IIEPUOJ NTOTypacaaa, YJHEPTUs CBA3U
aTOMHBIXSJEP, AePEKT MacChl siapa.
AHau3 IpoLeccoB U SIBJICHUM C
HCIIOJIb30BAaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHUs1 MacCOBOI'O YUCIIA,
nocrynatel bopa, 3akoH
PaauOAKTUBHOIO pacnajia.

VYyactue B paboTe Kpyriioro croia
«DyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSI.
EnuHcTBO u3nyeckoif KapTUHBI MUPay.
Hcnonb3oBanne nHOOPMALIMOHHBIX
TEXHOJIOTHH JIJISI TIOKMCKa,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUH U
npecTaBieHust UHpopMaluu mpu
MOJrOTOBKE COOOIIEHUH 0 MPUMEHEHUN
3aKOHOB KBAaHTOBOW (PM3UKU B TEXHUKE U
TEXHOJIOTUSX, IKOJIOTUUECKUX

ACIICKTax HﬂepHOﬁ OHCEPICTUKU

Uroro no pazneny
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Pa3zgea 5. JjieMeHTBI aCTPOHOMUM M ACTPOPUZUKH

5.1

DJIEMEHTEI
aCTPOHOMUU U
acTpou3uKu

7

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuknagHOE U MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHH.

Bun 3Bé3quoro neba. Co3sesnus,
SIpKHE 3BE31bI, TUIAHETHI, UX BHIAMOE
NBIDKEHUE.

ConHeyHas cucTeMa.

Comnnne. CojHedHas aKTUBHOCTb.
HcTtounuk sHeprun CosHIa u 3BE31.
3BE31bI, X OCHOBHEIE
XapakTepUCTUKHU. [luarpamMmma

((CHeKTpaHBHBIfI KJIaCC — CBETUMOCTDB».
3Bé3IU>I IJIaBHOM IIOCJIEI0BATEILHOCTH.

3aBUCUMOCTh

«Macca — CBETUMOCTB) JUIsl 3BE3]]
TJIABHOM MOCIEA0BATEIBHOCTH.
BuyrpenHnee crpoenue 3B€37.
CoBpeMeHHbIE PECTABIECHUS O
IIPOUCXOXACHUN U 3BOJIIOLUN
CouHIta ¥ 386311, DTamkl )KU3HA
3BE3L.

Mneunsiii [1yTs — Hama ['anakTuka.
ITonoxxenne u nuxkenre CoyHLaB
lNanaktuke. TUMbI ranakTHK.
PanuoranakTuku u KBa3apsbl.
YépHble ABIPHI B siIpax TajJakTUK.

[Toaroroska cooOLeHu 00 FTamnax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIIATHOMU
MHPOBO33PEHUYECKOM 3HAUCHUU
aCTPOHOMUH, O METOJaX MOJyYEHUS
Hay4HBIX aCTPOHOMHUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMN aCTPOHOMUMU.
N3yuenue coBpeMEHHBIX MPEACTaBICHUHN O
MPOUCXOKACHUH WIBOIoNMK CoJTHIIA U
3BE3/I.

N3yuenne TUTIOB TaJlakKTUK, paAHOTalaKTUK
1 KBa3apoB. M3yueHue nBUKEHUs
HEOECHBIX TEJI, DBOJIOLIMHU 3BE3 U
Bcenennoi, nmpoueccos, MPOUCXOASAIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpefie, MacIITabHON
cTpyKTyphl Beenennoif. O0bsacHeHue
pacmmpenus BecenenHoliHa OCHOBE 3aKOHA
Xab6:a.

[ToarotroBka Kk 00CYX/IEHUIO HEPEIIEHHBIX
npobiiem actponomuu.lIpoBenenue
HaOII0IeHUH HEBOOPYKEHHBIM TTIa30M

C UCTIOJb30BAaHMEM KOMITBIOTEPHBIX
MIPUIIOKEHUH I ONPEIEICHUS
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Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa60:ma.
Pas0eranue ranakruk. Teopus
bonpmioro B3peiBa. Penukrosoe
U3JIyYEHHUE.

MacmrabHasi cTpykTypa
Bcenennon. Meraranakrtuka.
Hepeménnsie npobieMsl
ACTPOHOMHHU

MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

co3Be3usi CeBepHOro noiyuapusiu

SPKUE 3BE3MBI.

[IpoBenenue HabMOAeHUH B TenecKoIJIyHBI,
manet, Miieunoro Ilytu.

VYyacTue B JUCKYCCHUU O HEPEIICHHBIX
npoOjeMax aCTpOHOMHH

Hroro no pazneny

Pa3nen 6. O6o01maroiee moBTopeHne

6.1 Oo0o0mmaromee
MIOBTOPEHHE

O6obumenne M cucTeMaTU3alus
COJZIepKaHus pa3JiesoB Kypca
«MexaHukay, «MonekynspHas
¢bu3uKa 1 TEpMOJIMHAMUKAY,
«QnektpoauHamukay, «Konebanus wu
BOJIHBI», «OCHOBBI CIlELIUATbHON TEOPUH
OTHOCHUTEJILHOCTH,

«KBanroBast  ¢uzuka», «OIEMEHTHI
ACTPOHOMMH U acTPOPUBUKIY.

Pounb ¢usuku u actpoHOMUHU B
HYKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COLIMAILHOM U 3THYeCcKOl chepax
JIeATEIbHOCTH Y€JI0OBEKA, POJIb U MECTO
(GU3HUKYN U aCTPOHOMUHU

B COBPEMEHHOW HAYYHOU KapTUHE

MHpPA, 3HAUEHUE OMUCATEIBHOM,

VYdacTue B TUCKYCCUU O poiu (PU3UKHH
aCTPOHOMUU B PA3IMYHBIX cepax
JESTEIbHOCTH YEJIOBEKA.

[TonroroBka coobuieHuii o Mecte
¢bu3nUecKoil KapTUHBI MUpa B PsILy
COBpPEMEHHBIX MPEeACTaBICHUIN

O IIPUPOJIE.

BrinonHenue yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINUX OCBOECHUE
OCHOBHBIX OHATHUH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pu3uku 10—
11 xnaccos
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CHUCTEMaTU3UPYIOLIEH,
OOBSCHUTEIIBHON U
MPOTHOCTUYECKOHN (PYHKITHIA
(bu3HYECKON Teopuu, POJIb
¢bu3nyeckoil Teopuu B
(bopMHpOBAHUY NIPEACTABICHUI

0 (U3NIECKOI KapTHHE MHpA, MECTO
($u3nyecKoil KapTUHbBI MUpa

B 001IeM psiy COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX
MPeJICTaBICHUI O IPUPOIE

Hroro no pasaciny

PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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