


HOACHUTEJIBHASA 3AIINCKA

IIporpamma o ¢pu3nKe Ha yPOBHE CpeaHEro o0IIero oopasoBaHms pa3paboTaHa Ha OCHOBE
NOJIOXKEHUH W TpeOOBaHMIA K pe3ysbTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTeIbHON MPOTrpPaMMBl,
npeacrasieHHpix B PI'OC COQO, a Ttakke ¢ yuérom enepanpHOi pabodeil mporpamMmsl
Bocnutanus U KoHuenuumu npenonasanus ydeOHOro npeamera «®Pusuka» B 00pa3oBaTENbHBIX
opramm3anmsix  Poccuiickoii  ®@epepanuu, peaqu3ylOIMUX  OCHOBHbIE — 0Opa3oBaTeNIbHbIC
MPOTPaMMBI.

IIporpamma mo ¢usuke omnpenenser o0s3aTeNbHOE MNPEIMETHOE  CONEpIKaHHE,
yYCTAHABJIMBAET PEKOMEHIYEMYIO TOCJIEAOBATENbHOCTh H3YUEHHs] TEM U PasfesioB y4eOHOro
npeaMeTa ¢ y9€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, IOTMKH yueOHOTro nporiecca,
BO3pacTHBIX 0coOeHHOCTeH oOyuaromuxcs. [IporpamMma mo pusuke naét npeacTaBieHue O LesX,
comep:kaHuy, oOImel crpaternu 00yUdeHHs], BOCIUTAHUS M Pa3BUTHSI 00YUYArOIINXCSI CPEACTBAMU
yaeOHoro npeamera «Pusnka» Ha yriyOJIEHHOM YPOBHE.

Uzyuenue kypca ¢usuku yriayONEHHOrO YPOBHS TIO3BOJISIET pPEaIH30BaTh 3a1add
npodecCHOHATbHON OpPHEHTALMH, HANpPaBJIEHO HA CO3JMAHHME YCJIOBHH U MPOSBICHUS CBOHMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaKABIM OOYyYaroIUMCs, KOTOpBIE
HEOOXOIUMBI Il  TPOAOJDKEHUs O0pa3oBaHHMs B OpraHU3alUsax NpodecCHOHaIBHOTO
00pa3oBaHusl MO PA3THYHBIM (U3UKO-TEX HUYECKHM 1 WHIKEHEPHBIM CIIELHATbHOCTSIM.

B mporpamme mo ¢usuke onpenenstoTcs IIAHUPYEeMble pe3yJIbTaThl OCBOCHHUS Kypca
($u3MKH Ha YPOBHE CpeaHEro o01mero 00pa3oBaHus: IUIYHOCTHBIE, METATIPEIMETHBIE, IPEAMETHBIE
(Ha yrnyOnéHHoM ypoBHe). HayuHO-MeTOmOIOrHYeCKON OCHOBOH 1JIst pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METAlpPEIMETHbBIM M TPEIMETHbIM pe3yjibTaraM OOyYaroIUXCs, OCBOUBLIMX
nporpaMmy o (Qu3nke Ha ypoOBHE cpeaHero obiero odpa3oBaHUs Ha YrIIyOJEHHOM YpPOBHE,
SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIH MOIXO.

IIporpamma 1o (pU3MKe BKITIOYAET:

TUTAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKH Ha yriTyOJEHHOM YPOBHE, B TOM YHCIIE
NPEAMETHBIE PE3yJIbTAThI 10 To1aM O0Y4eHNS;

comep:kanue yueOHoro npeamera « Pu3uKa» 1o rogaM o0ydeHuUs.

IMporpamma mo ¢usHMke HMeeT MPUMEPHBIA XapakTep W MOKeT ObITh HCIOJb30BaHA
YUUTENSAMH (PU3UKH TS COCTABJICHUS CBOUX PabOUYUX MPOTrpPaMM.

IIporpamma 10 (u3KMKEe HE CKOBBIBAET TBOPYECKYK0 WHULMATHBY YyYHTENEH U
NPEOOCTABISIET BO3MOXKHOCTH JUISI PEaU3allid  Pa3IMYHbIX METOIUYECKHUX TOAXOJIO0B K
npenogaBaHuio GU3NKU Ha yriTyOJEHHOM yPOBHE IIPU YCIIOBUHU COXPAHEHUs 00s3aTENIbHON YacTh
cofiep KaHus Kypca.

dusnka Kak Hayka 0 Haubosee O0IMX 3aKOHAX MPHUPOJIBL, BBICTYIIAS B Ka4eCTBE yueOHOro
npeaMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHUI 00 OKpy’KaroIleM MHpE.
IlIkonpHBI Kypc (U3UKKH — CHUCTEMOOOPA3YIOLIUI JJisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
xumuel, ouonorueit, pusmueckoii reorpadueit u actpoHomueit. Mcrnonp3oBaHne U aKTUBHOE
npuMeHeHne (PU3UUeCKUX 3HAHWH ONMpenesmio Xapakrep U OypHOE pasBUTHE Pa3HOOOpPAa3HBIX
TEXHOJIOTUH B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHs HOBBIX
MaTepHajioB C 3aJaHHbIMU CBoOWcTBaMH. HM3ydeHne (U3MKM BHOCHUT OCHOBHOW BKJIAA B
(opMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaromerocs, B popMupoBaHue yMEHUH
NPUMEHSTh HAyYHBIN METO/] MO3HAHUS MPU BBIMOJHEHHUH UMH Y4eOHBIX HCCIEIOBAHUMN.



B ocHoBy kypca (u3uku Ha ypoBHE CpeaHero odmero oOpasoBaHUs MOJIOKEH PsIl UACH,
KOTOpPBIE MOJKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 IIOCTPOCHHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBHUH € HEH KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COIEP KUT MaTepuall U3 BCEX pa3fesioB (PH3HMKH, BKIOUAET KaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOH (PU3UKH.

Hoes zenepanuzayuu. B cooTBeTcTBUU C HEll MaTepua Kypca pu3nku oObeIuHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHpPOBaHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanuzanysi npeanonaraeT UCIOIb30BAHHE T'YMAHUTAPHOTO
NOTeHIMaja GU3NIECKON HAYKH, OCMBICTICHHUE CBSI3U Pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a
TaKXXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M HKOJIOTHIECKUMH MPOOIEMaMH.

Hoesn npuxnaonoit nanpagiennocmu. Kypc Gpusuku yriayOnéHHOrO ypOBHS MPENIonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKHUX W TEXHOJOTHMUYECKHX MPUJIONKEHUH H3y4eHHBIX
Teopuil u 3akoHOB. lIpm 3TOM paccMaTpuBarOTCA Ha ypOBHE OOMMX NPEACTABICHUH W
COBPEMEHHBIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoes 3xonozuzayuu peannsyerTcs IMOCPEACTBOM BBEINCHHS JJIEMEHTOB COAEPIKaHUS,
MOCBAIEHHBIX JKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKU U TEXHOJIOTHH, a TaKKe 00CYKAeHUS MpoOJIeM pallOHAIBHOTO MPUPOIOIOIb30BAHUS U
JKOJIOTUYECKOH O€30MacHOCTH.

OcBoeHnne conep>kaHus MPOrpamMMbl 1Mo (pHU3HKe JOKHO OBITh OCTPOSHO HA MPUHIUIAX
CHCTEMHO-/IEATENIbHOCTHOTO noxozaa. Jist pusuku peanusanus STUX NPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAHMH CAMOCTOSITENIbHOTO 3KCIIEPHUMEHTa KaK MOCTOSHHO AEHCTBYIOLIEro axTopa
yuebHoro nporecca. J{ist yrimyOinéHHOro ypoBHS — 3TO CHCTEMA CAMOCTOSITEITBHOTO YUEHUIECKOTO
SKCIIEPUMEHTA, BKIFOYANOLIET0 (PPOHTAJbHbIE YUYEHHYECKHUE OMBITHI NMPH H3YYEHUH HOBOTO
Matepuaia, jadoparopHbie paboTel u padboThl MpakTUKyMma. [Ipu 3TOM BO3MOKHBI [1Ba criocoda
peanm3anmu PU3NIECKOro NMPaKTHKyMa. B mepBoM ciydae mpakTHKyM MPOBOIUTCS OO B KOHIIE
10 u 11 kmaccoB, 1100 MOCie MEPBOro U BTOPOTO MOJNYTOANH B KQXKIOM M3 3TUX KJaccoB. Bropoii
crnoco0 — 3710 mHTerpauuss padoT MpakTUKyMa B CHCTEMY JaOOPaTOPHBIX pPadoOT, KOTOpBIE
NPOBOISTCS B Tpouecce u3ydeHus pasznena (temsl). Ilpu sTom mox paboramu NMpakTHKyMa
MOHUMAETCSl CaMOCTOATENbHOE HCCIENOBAHHME, KOTOpPO€ MPOBOOUTCS 10 PYKOBOACTBY
CBEPHYTOr0, 0000IEHHOTO BUAA O€3 MOIaroBOi HHCTPYKIHH.

B nporpamme no ¢usuke cucreMa y4eHHYECKOTO SKCIEPUMEHTa, JabopaTOpHBIX paboT U
NPaKTUKyMa MPEICTaBlIeHa €NUHbIM NepedHeM. BbIOOp TeMaTUKH IS 3TUX BHIOB YYCHHUYECKHX
NPAaKTUYECKUX paboOT OCYIIECTBISIETCS yYaCTHUKaMU 00pa3oBaTENBHOIO MpoIecca MCXOAsS U3
0COOEHHOCTEH MOYpPOYHOro IUIAHUPOBaHHWS M OcCHameHus kabuHera ¢msuku. I[lpu sTom
o0ecrieunBaeTcsl OBJaeHHE OOYYAIOIIMMUCS YMEHHUSIMH IPOBOAUTH TPSIMbIE M KOCBEHHbBIE
U3MEPEHUs], MCCIENOBAHUS 3aBHCUMOCTEH (PU3NYECKHUX BEIWYMH M ITOCTAHOBKY OIBITOB IO
NPOBEPKE NMPEATIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHNE yOENseTCsl PEIIEHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIl PacUETHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3a7add C SIBHO 3aJaHHON M HESBHO 3aJaHHOMN
(bu3nUecKoil MONENBIO, TO3BOJSIFOIINE MPUMEHSATh H3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OHOTrO pasfena Kypca, TaK U HHTErpUpys MPHMEHEHHe 3HAHWH W3 pasHbIX pasnenos. s
KAQ4eCTBEHHBIX 3a7a4 MPHOPUTETOM SIBJSIIOTCA 3aJaHUs Ha OOBSICHEHUe/TIperncKa3aHue
NpoTeKaHusl (PU3MUECKUX SIBJICHUH U MPOLIECCOB B OKPYKAIOLIEH JKM3HH, TpeOyromue BbIOOpa
¢bu3nveckoit MoieNH Uil CUTyalluy PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBunm ¢ TpeboBanusiMu PI'OC COO k MarepuambHO-TEXHUYECKOMY
obecriedeHno yueOHOro mpouecca Kypc (GU3HKH yriayONEHHOTO YPOBHSI Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHs JOJDKEH HM3y4aTbCs B YCIOBHAX NpeaMeTHOro kabunera. B kaOunere
¢$u3nKu 1OKHO OBITH HEOOXOIMMOE JTabopaTOpHOE 0OOPYIOBAHNE JJIsI BHITIOJHEHHUS YKAa3aHHBIX
B IIporpaMMe no (PU3HMKe YUEHHYECKHUX OMBITOB, JJAOOPATOPHBIX paboT M padoT MpakTHKyMa, a
TaKXKe JEMOHCTPALIIOHHOE 00OpYyAOBaHHE.

HemoHcTpaunoHHoe obopynoBanue (OPMHUPYETCsT B COOTBETCTBHM C IPHHLUIIOM
MHHHMAJIBHON JTOCTaTOYHOCTH M O0ECIEeYMBAET IMOCTAHOBKY MEPEUHCIEHHBIX B MPOrpamMMme 1o
¢u3nKe KIIOUEBBIX AEMOHCTPALUH ISl WUCCIECAOBAHUS HM3Y4YaeMbIX SIBJICHUH M IPOLECCOB,
SMIUPUIECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMEHEHUH.

JlaboparopHoe oOopymoBaHHE ISl YUEHHUYECKHX IMPaKTHYeCKuX pabdor (opmmupyercs B
BU/I€ TEMaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B Pacyére ONHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JabOpaTOPHOro OOOPYAOBAaHUS MHOJDKHBI OBITH
MOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHMH AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUIE LIU(PPOBBIX JaOOpaTOPHIA.

OCHOBHBIMH LETSIMH U3y4eHUs PU3NKHU B 001IeM 00pa30BaHUU SIBIISIOTCS:

¢dbopMHupOBaHHUE HHTEPECA U CTPEMIICHHUS! O0YHAIOIINXCSI K HAYYHOMY M3YYEHHUIO MTPUPOBI,
Pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPENCTABJICHUH O HAyYHOM METONe TMO3HaHWA ©  (POPMHPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,;

¢dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHMs KaK pe3yjbTaTa H3YYCHHs OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH,

dopmupoBaHne yMeHHIH OOBSICHATH SIBJCHHS C HMCIOJIB30BAHHUEM (PH3MUYECKHX 3HAHWHA U
HAYYHBIX JI0Ka3aTeNbCTB,

(dbopMupOBaHUE MPENCTABIEHUH O POJIN (PU3UKU 111 pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TMPENCTABIEHHH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHON
IEATEIbHOCTH, CBSI3aHHBIX C (DU3UKOH, MOArOTOBKA K JaibHEeHmeMy OOY4YeHHIO B 3TOM
HAIPaBJICHUH.

JlocTiokeHne 3TUX Lened oOecrednBaeTcsl PelIeHHeM CIEAYIOIMX 3ahad B Ipolecce
U3y4eHus Kypca (U3NKU HA YPOBHE CpeHEro ooIiero oopasoBaHus:

npuoOpeTeHne CHCTEMBbl 3HaHUH 00 OO0mMX (PU3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaXx,
TEOPUSIX, BKJIOUYAsI MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTBI aCTPOPU3HKH;

¢dbopmMupoBaHUE YMEHUH MPUMEHSITh TEOPETUIECKNE 3HAHUS Il OOBSICHEHUS (PU3NIECKUX
SIBJICHUH B IPUPOAE U JIJISL IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEIHEBHON KHU3HH,

OCBOEHHE CITOCOOOB PEIIEHUs PA3JINYHBIX 337a4 C SIBHO 33aHHOH (PH3HUUECKON MOIEIBIO,
3ama4, TOAPA3yMEBAIOIINX CAMOCTOATENBbHOE CO3MaHHe (PU3UUECKON MOMAENH, aJaeKBaTHOM
YCJIOBHSIM 3a71a4H, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKkTepa,

NOHUMaHWe (U3NYECKHX OCHOB M IPHUHLUIOB JEHCTBUS TEXHUYECKHUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEAy;

OBJIQICHUE METONAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHHS WU TMPOBEACHHUS (PU3HIECKUX
SKCIIEPUMEHTOB, aHaJIM3a W HHTEpIpeTauud HUHGOPMAIMH, ONpPEIENeHHsT JOCTOBEPHOCTH
MOJIYY€HHOTO Pe3yJbTaTa,

CO3JJaHUE YCJIOBUU MJIsI Pa3BUTUsS YMEHHI MPOEKTHO-UCCIAEAOBATEIbCKON, TBOPUYECKOM
NesTeIbHOCTH,



pa3BUTHE HHTEpeca K cepaM mpodheCCHOHATBHON NEATETbHOCTH, CBSI3AHHOM ¢ (PU3UKOM.

B cootsercTBum ¢ TpedosanusmMu @I'OC COO yraybnéHHbIN ypOBEHb H3Y4eHUsT YIEOHOTO
npeamera «PU3nKa» Ha YPOBHE CpeqHero odmero oOpa3oBaHUs BRIOMpAETCs 00yUarOIIMMUCH,
IUTAHUPYIOIUMH  TPOJOJDKEHHE O0pa3oBaHMsA M0 CIEHUAIBHOCTSAM (PU3UKO-TEXHHYECKOTO
npodus.

Ha usydenne pusuku (yriyOnéHHBIN YPOBEHb) HA YPOBHE CPEAHErO O0IIero o0pa3oBaHuUs
otBonutcs 340 vacos: B 10 xiacce — 170 gacos (5 wacos B Hexento), B 11 xiacce — 170 gacos (5
YacOB B HEMEIIIO).

[Ipemnaraemsblii B mporpamme 1o Gpu3uke nepeueHb JadoPaTOPHbIX U MPAKTHYECKUX padoT
SBJISIETCS PEKOMEHAOBAHHBIM, YUYHUTENb JAeJaeT BbIOOp MpoBeaeHus TadopaTopHbIX padoT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH O0YJar0IUX CS.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Pasnen 1. Hay4Hblil MeTOA NO3HAHHSI NPHPOABI.

Ous3nka — PyHOaAMEHTaNbHAs Hayka O npupone. HaydHblii MeTon MO3HAHUS U METOMBI
UCCIeIOBaHUS (PU3NIECKUX SIBJICHHH.

DKCIepUMEHT U TEOpHUsl B TPoLEcce Mo3HaHMsA npupoasl. HabmoaeHne u 3KCnepuMenT B
dusnke.

CriocoObl n3Mepennst (PU3NUIECKUX BEIMUYUH (AaHAJIOrOBblE W HHU(POBBIE U3MEPHUTEIbHBIE
pUOOPBI, KOMIIBIOTEPHBIE TATYNKOBBIE CHCTEMBI).

[MorpeurHocT U3MepeHnii PU3NIECKUX BeTHMUNH (aOCOMOTHAS U OTHOCHTENIbHAS).

MonenupoBanue (pU3NIECKUX SBJICHUH M MPOIECCOB (MaTepuajbHas TOYKa, aOCOJFOTHO
TBEPIOE TEJO, UACATTbHAS JKUAKOCTD, HACABbHBIN Ta3, TOUSUHBIN 3apsan). I nnoresa. @uznueckuii
3aKOH, TPAHHULIBI €T0 MPUMEHUMOCTH. PU3nUecKas TeopHsl.

Ponb m mecro ¢usuku B (OPMHUPOBAHUM COBPEMEHHOH HAy4yHOH KapTHUHBI MHpPA, B
NPAaKTUYECKOHN NESTETbHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie pabomsl, RPAKMUKYM.

HzmepeHne cuiibl TOKa U HANPSDKEHUS B LEMH ITOCTOSIHHOTO TOKA MTPH TTOMOLIH aHAJIOTOBBIX
U IU(POBBIX H3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1udpoBoii nabdboparopueii mo usuke. [Ipumepsl u3mepeHus: GU3NIECKUX
BEJINYHMH MIPU IOMOIIY KOMITBIOTEPHBIX TATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe nBuKeHHE. OTHOCHTENBHOCTh MEXAaHWYECKOro BukeHus. Cucrema
OTCHUETA.

[Ipsimast u oOpaTHas 3a7a4U MEXAHHKH.

Pannyc-BekTop MarepwanbHOH TOUYKM, €ro TMPOEKUUH Ha OCH CHUCTEMBbI KOOpPIWHAT.
TpaexTopus.

ITepemernenue, CKOpoCTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepHaIbHONH TOYKH, UX MPOEKIMH Ha OCH CHCTeMbl KoopauHar. ClIOKeHHe MepeMeIlneHni u
CJIOJKE€HUE CKOPOCTEH.

PaBHOMeEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABIDKEHHE. 3aBUCHMOCTb KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS U Iy TH MaTePUAIbHON TOYKH OT BPEMEHU U UX TPaduKH.

CobogHoe manenue. Y ckoperne cBOOOAHOTO naneHus. Jprkenne Tena, OpoleHHOro moj
yIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAUHAT, CKOPOCTH M YCKOPEHHUSI MaTepHUAIbHON TOYKH OT
BPEMEHU U UX rpauKu.

KpuBonuneitHoe aBukeHue. JBUKEHNE MaTEPUAIbHON TOUKHU MO OKPYKHOCTH. Y JIOBas U
nuHeiHas ckopocth. Ilepuon u wacrora obpamenwus. l{eHTpocTpeMureapHOe (HOPMAIBHOE),
KacaTeJbHOe (TaHreHIMAJIbHOE) U TIOJHOE YCKOPEHHE MaTePHAIbHON TOUKH.

TexHuueckne yCTPOHCTBA W TEXHOJOTMYECKHE TPOLIECCH. CIUAOMETP, IBIKEHHE
CHAps/I0B, LICTIHBIE, [IECTePEHYATHIE U PEMEHHBIE MTEPEeaun, CKOPOCTHBIE TU(PTHI.

Jemoncmpayuu.

Monenb CUCTEMBbI OTCYETA, MIUTFOCTPALINS KHHEMATHIECKUX XaPAKTEPUCTHK IBHKSHUS.

CriocoObl nccenoBaHms IBUKEHUH.

HnmocTparnus npeneapbHOro nepexoaa U u3MepeHue MrHOBEHHOH CKOPOCTH.



IIpeobpasoBanne NBHKEHHH C UCMOIB30BAHIEM MEXAHU3MOB.

ITaneHnue Ten B BO3AYXE U B PA3PEKEHHOM MIPOCTPAHCTBE.

Habmronenne nBmkeHus Tena, OpOIEHHOro MO YIJIOM K TOPU30HTY M TOPH30HTANIBHO.

Hanpasnenue ckopocTH Npu ABMXKEHUHU IO OKPYKHOCTH.

[IpeoOpa3opaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTel, TPACKTOPHM, CKOPOCTEH ABMKEHHUS OTHOTO M TOTO JK€ TeJia B Pa3HbIX
CHUCTEMAX OTCHYETA.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

H3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONpeiesIeHUs] MTHOBEHHONW CKOPOCTH.

HsmepeHune yckopeHUst pU NPsIMOJUHEITHOM PaBHOYCKOPEHHOM ABM)KEHUHN MO HAKJIOHHOM
MJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUH.

Usmepenne yckopeHus: cBOOOIHOTO NajeHust (PEKOMEH/IOBAaHO UCIOIb30BaHNE LIUPPOBOH
naboparopun).

Uzydenue nBukeHUs Tena, OpPOIIEHHOro ropu3oHTanbHO. [IpoBepka runmoressl O MpsSMOn
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKy JAJbHOCTBIO MOJIETA U HAYAJIBHON CKOPOCTBIO TEJA.

HsyueHne nBUKEHHs TeJa MO OKPYKHOCTH € MMOCTOSTHHOM IO MOAYJIKO CKOPOCTBIO.

UccnenoBanue 3aBUCMMOCTH Tiepuoja OOpaIleHHss KOHHYECKOrO MAasTHHKA OT €ro
apameTpoB.

Tema 2. /lunamuxa.

Ilepssiii 3akoH HetoToHa. MHEpUManbhble cuctemel oTcuéra. [IpuHIMN OTHOCUTENBHOCTH
Ianunes. HenneprmanbHble CHCTEMBI OTCUETA (OTPECTICHNE, TPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepnosuiuu cu.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHONU TOUKH.

Tpernii 3ax0oH HbIOTOHA 17151 MATEPHANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb MPABUTALIMOHHON U MHEPTHON MaccChl.

Cuna TspKecTH. 3aBHCHMOCTb YCKOpEHMsT CBOOOIHOTO TMaaeHusi OT BBICOTBI HaJ
MOBEPXHOCTBIO TUIAHETHI U OT reorpadpuyueckoil mupoTel. J[BukeHne HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kennepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBrKyIerocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TPEeHHUs CKOJbXKEHUS M CHJIA TPEHUS TOKOS.
Koadpdunuent tperus. Cuna COMpOTHBIECHHUS NPU IBIKEHUH Tejla B XKUIKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOIO JBUKEHMUSI.

Hasnenue. 'ugpocratuueckoe gasiaenue. Cuna Apxumena.

TexHuyeckue yCTpPONHCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IMOALIMIHUKY, JBHXKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habmronenne nBI>KEHMS TEN B MHEPLHAIBHBIX 1 HEMHEPLIUAIBHBIX CUCTEMAX OTCUETA.

IIpuHLMN OTHOCUTENBHOCTH.

Kauenne aByx LWIMHIPOB MJM LIAPOB Pa3sHOM MacChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIUAJIBHON CUCTEMBI OTCUETA.

CpaBHeHHe paBHOAEMCTBYIOLIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEAEHUEM MaccChl Tena
HA €ro YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO Cuil, BOSHUKAIOIINX B PE3yJIbTaTe B3AUMOAEHCTBHS TEIL.

H3mepenune Macc no B3aMMOIEHCTBHIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NMOABEME U MAICHUH.

IleHTpoOeKHBIE MEXAaHU3MBI.

CpaBHeHHe CUJT TPEHUS MOKOsI, KAUEHUS] U CKOJBKEHMUSI.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UsmepeHne paBHOIEHCTBYIOIIEH CHIT IPU IBHXKEHUH OPYCKa IO HAKJIOHHOH IIIOCKOCTH.

IIpoBepka ruMoOTE3Bl O HE3ABUCHMOCTH BPEMEHHU MABIDKEHUS Opycka IO HAaKJIOHHOW
MJIOCKOCTH HAa 3a1aHHOE PACCTOSIHUE OT €r0 MacChlL

Hccnenosanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOINUX B MPYXXKUHE W PE3UHOBOM
obpa3sie, oT ux aedopmanum.

UzydeHune NBUKEHUS CHCTEMBI TeJl, CBA3aHHBIX HUTBIO, TIEPEKUHYTON uepe3 JIErKHid OJIOK.

Hsmepenune xkosdduimentTa TpeHusl MO BEIMYUHE YIIIOBOro Kod((HHUIHMEeHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue nBuKeHHs Opycka 10 HAKJIOHHOW IUIOCKOCTH C  MEPEMEHHBIM
k03¢ pULIEHTOM TpeHUs.

HsyueHne nBU>KEHMs IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo meia.

AbcomoTtHO TBEpHOE Teno. IlocTynaTenbHOE M BpallaTeNbHOE OBHKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaieHus. Ilnedo cunel. CioxkeHue cui, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y cnoBust paBHOBECHUS TBEPAOTO TENA.

YcroiiunBoe, HeycTOUMBOE, Oe3pa3InYHOe PABHOBECHE.

TexHuueckue yCTpPONHCTBA M TEXHOJOTMYECKHE IMPOLIECCHI. KPOHINTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunapb! paBHOBECHS.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hccnenosanue yCcioBHi paBHOBECHS TBEPIOIO TENA, UMEIOLIErO OCh BPALLECHMUS.

Konctpynposanue KpOHIITEHHOB U PaCU€T CUJI YIPYTOCTH.

HsyueHne yCTOMYUBOCTH TBEPAOrO TeNa, UMEIOLLEro MIIOLIAlb OMOPBHI.

Tema 4. 3axonst coxpanenusn é mexanuxe.

Hmnynsc MaTepuanbHOM TOYKH, CUCTEMbl MaTE€pUANbHBIX TO4UeK. LIeHTp Macc cucremsl
MaTepHUaANbHBIX TOUEK. Teopema O ABUKEHUHN LIEHTPa Macc.

HWmnynec cuiel 1 U3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE NBUXKEHUE.

MoMeHT uMIynbca MaTepHalbHONW TOukHW. llpeacrasieHne O COXpaHEHHMM MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISAX.

Pabora cunmel Ha MajJoM W Ha KOHEYHOM nepememneHun. I padudeckoe mpencraBieHne
paboThI CHITBL.

MoOUIHOCTb CUIIBL.

Kunernueckasi sHeprusi MarepuasbHOW TOUkH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPrUU MaTePUAIBHON TOUKH.

IloreHunanbHble W HENMOTEHLUANbHbIE CUibL lloTeHnuanpHas sHeprusa. lloTeHuuanpHas
SHEprust ynpyro neopMHUPOBAHHOHN MpykuHbL. [loTeHIMaIbHAS SHEPrUsl Tena B OXHOPOIHOM



rpaBUTALMOHHOM noJie. IloTeHunanpHas 3Heprusi Tena B MPaBUTALIMOHHOM I10JI€ OAHOPOIHOTO
mapa (BHyTpHY U BHE 11apa). Bropast kocmuueckast CKopocTb. TpeThsi KOCMHUYeCKasi CKOPOCTb.

CBsi3p pabOThI HEMOTEHUUAIBHBIX CUJ C U3MEHEHHEM MEXaHHMUYECKOW SHEPTrUU CHUCTEMBI
TeJ. 3aKOH COXPAHEHUs] MEXaHUYEeCKOW HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

YpaBHeHue bepHyuM A UAEATbHOM KUIAKOCTHU Kak CJIEACTBHE 3aKOHA COXPAHCHMS
MEXaHUYECKON SHEPTUU.

TexHuveckue ycTpONHCTBA U TEXHOJIOTHYECKHE MPOLIECCHI. ABH)KEHHE PAaKeT, BOJOMET,
KOTEP, NPy KUHHBIA MHCTOJIET, THPOCKOT, (PUT'YPHOE KaTaHHE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE NBUXKEHUE.

H3mepenne MOIHOCTH CUJIBL

H3mMeHeHHne sHepruy Tefa MpHu COBEPIICHUH PadoThI.

B3anmMHuble npeBpalneHnss KHHETHYECKONW U MOTEHIUAIbHOW S3HEPT Uil IIPU AEUCTBUU Ha TEJIO
CHUJIBI TSPKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHne SHepPTUU NP CBOOOTHOM MAACHHH.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomot, NPAKMUKYM.

HsmepeHne umnyJbca Teaa o TOPMO3HOMY Iy TH.

H3mepeHne Cuitbl TSy, CKOPOCTH MOJENH 3JIEKTPOMOOHIIS M MOIHOCTH CUJIBI TSATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TeNa C UMITYJIbCOM CHUJIbL.

HccnenoBanue coxpaHeHUs: UMITyJIbCa NPU YIPYTOM B3aUMOJEHCTBUU.

HsmepeHne KMHETUUECKON 3HEPTHH Teja 10 TOPMO3HOMY IMyTH.

CpaBHeHHE H3MEHEHUS MOTEHLUHUAILHON SHEPTUH MPYKUHBI C paOOTOH CHITBI TPEHHUSI.

Omnpenenenne pabOTHI CHITBI TPEHUS MPHU JBUKEHUH TEJIA 10 HAKJIOHHON TUIOCKOCTH.

Paszpen 3. MoaexkyasipHasi pU3HKa ¥ TEPMOAUHAMHKA.

Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUHECKOU Meopul.

OCHOBHBIE TIOJIOKEHHMsI MOJIEKyJIsIpHO-KuHeTnueckold Teopun (MKT), ux ombiTHOE
obocuoBanue. Juddysus. bpoyHoBCckoe nBIKeHUe. XapakTep ABUKEHHS U B3aHMMOACHCTBHS
YacTHI] BellecTBa. Moaenu CTPOSHHS Ta30B, KUIKOCTEH U TBEPABIX TN U OOBSCHEHNE CBOMCTB
BEIIECTBA HA OCHOBE JTHX Mopeneil. Macca u pasmepbl monekyn (aromoB). Kommuectso
BerecTBa. [locTosnHast ABoranpo.

TennoBoe paBHOBecue. Temmeparypa m cmocoObl €€ msmepenus. lllkana Temmeparyp
Ienbcust.

Mopnenb ueajabHOro ra3a B MOJIEKYJISIPHO-KMHETHUECKON TEOPUU: YaCTULIbI I'a3a JBUXKYTCS
XAO0TUYECKHU U HE B3aUMOJEICTBYIOT APYT C APYTOM.

lazoBeie 3akoHbl. YpaBHeHne MeHaeneeBa—Knaneiipona. AOCONIOTHas TeMmeparypa
(wkana Ttemmnepatyp KenpBuna). 3akon [lanmprona. M3ompomeccel B HAEaJbHOM rasze C
MIOCTOSIHHBIM KOJIMYECTBOM BernecTsa. | paduieckoe mpeacTaBieHne H30MPOLECCOB. H30TEPMA,
u3oxopa, uzobapa.

CBs13p MeKy aBJI€HUEM U CpeiHEN KUHETUYEeCKOM SHepTriel MOCTyNaTebHOIO TEeMJIOBOr0
IBWKEHUS] MOJIEKYJT HIEaIbHOTO ra3a (OCHOBHOE ypaBHEHUE MOJICKYIIPHO-KUHETHUECKOH TEOPUH
UIE€ATLHOTO ra3a).

Cesi3p  aOCONIOTHOH  TeMmepaTtypbl TEPMOIUHAMHYECKOW CHCTEMBI CO CpelnHei
KUHETUYECKON 3HEprueil MOCTyNaTeIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHLI.



TexHUYecKkHue yCTPOWCTBA U TEXHOJIOTMYECKHE TMPOIECCHl TepMOMETp, Oapomerp,
MOJIyueHHe HaHOMaTepUaJoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS 4aCcTULL BELIECTBA.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Buneoponnk ¢ 3amuceio peabHOro OpOyHOBCKOTO IBUKEHUSI.

Huddysus xxugkocreit.

Mogens onbita LltepHa.

IIputsizkeHne MOJIEKyJI.

Mopenu KpUCTaJUINYECKUX PELIETOK.

Habmronenne n uccinenoBaHue U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, 1abopamopuusie pabonivl, HPAKMUKYM.

HccnenoBanue nporecca yCTaHOBJICHUS! TEIJIOBOTO PABHOBECHS IIPU TETLNIOOOMEHE MEXKIY
ropsideil U XOJI0JHON BONOM.

UzydeHne H30TEPMUYECKOro Iporecca (PEeKOMEHJOBAaHO HCIONb30BaHHE LU(PPOBOH
naboparopun).

H3ydenune n3oxopHOro npouecca.

Uzyuenue nzobapHOro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUS.

Tema 2. Tepmoounamuxka. Tenroesle Mamiurol.

Tepmoanramuueckas (T/1) cucrema. 3ananne BHEUTHUX YCIOBHH [T TEPMOAMHAMUYECKOH
cucteMbl. BHelltHue 1 BHyTpeHHME napaMeTpbl. IlapaMeTprl TepMOANHAMUYECKON CUCTEMBI KaK
CpeIHUe 3HaUY€HUs BeJIMUUH, ONMUCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOIINYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuky. CaMONpoU3BOJIbHAS pesakcalis TepMOAUHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenps upeanpHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YypaBHEHWil: ypaBHEHUE
Menneneesa—Knanelipona u BBIPaKEHHUE [JIs1 BHYTPEHHEN 3HEPrUu. Y CJIOBHs MPUMEHUMOCTH
STOM MOJENU: HHU3Kas KOHLEHTpaLMs 4YacTULl, BBICOKHE TeMIepaTypbl. Bripaxenue s
BHYTPEHHEHN SHEepPruy OJHOATOMHOIO M€aNbHOIO rasa.

KBasucraTnueckue 1 HeCTaTUUECKHUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHamMuke. Beranciaenne paboTel mo rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaya kak crmoco0 HM3MEHEHUs BHYTPEHHEH 3HEPruy TEPMOAMHAMUYECKOH
cucteMbl O6e3 coBeprueHust paboTsl. KOHBEKLMS, TEIUIONPOBOAHOCTD, U3IYUYECHHUE.

KonuuectBo Ttemnotel. TemnoémkocTh Tena. YaeabHas M MOJISIPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YaenpHas TEIioTa CropaHusl TOIUIMBA. Pacuér konndecTsa
TEIJIOTHI MpH Terionepenaye. [lorstie 06 aqnadarHom mporecce.

ITepssbiii 3ak0H TepMoauHaMuKH. BHyTpeHHsIs1 sHeprus. KonndyecTBo TemoTe! u paboTa Kak
Mepbl U3MEHEHUs] BHYTPEHHEHN SHEpruu TePMOUHAMUYECKONH CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKHM [JisI PABHOBECHBIX ITPOLIECCOB. 4YE€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOH CHCTEMBbl MPOXOAUT EAMHCTBEHHAs aanadara.
AOCoNIOTHAs TeMIepaTypa.

BTtopoii 3ak0H TepMOAMHAMUKU [AJI1 HEPABHOBECHBIX IPOLIECCOB. HEBO3MOXKHO MepenaTh
TEIJIOTY OT OoJjiee XOJNOOHOro Tena k Oonee Harperomy 0Oe3 kommencauuu (Kiaysuyc).
HeoOpaTtumocTs NPUpPOAHBIX MPOLIECCOB.

ITpunuune! geficTeus TemioBbix MauH. KT/



MaxkcumanbsHoe 3Hauenue KITJI. LHukn Kapno.

DKOJIOTUYECKHUE aCMeKThbl NCIOJb30BAaHUS TEIUIOBBIX ABUraresiei. TermnoBoe 3arps3HeHue
OKPY>KaroLen Cpeabl.

TexHuyeckue ycTpoiicTBa M TEXHOJOIMUECKHUE MPOLECCHI: XOJOAWIbHUK, KOHAULIMOHED,
OU3ETbHBIA W KapOIOpATOPHBIA JBUTATENH, MapoBas TypOWHA, TMOJy4YEeHUE CBEPXHU3KHUX
TEMIIEpaTyp, VYTHIN3ALMs «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM TEIJIOBOIO HAcCOCa,
yTUIHM3aIHs OMOOPTaHUYECKOTO TOTUINBA ISl BBIPAOOTKHU «TETIOBOI» M 3JIEKTPOIHEPTHHL.

Jemoncmpayuu.

H3meHeHne TeMmnepaTypbl Py ainadaTHIeCKOM PaCIIUPEHUH.

BosaymHoe orauso.

CpaBHEHHE yACTBHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3BMEHEHHUST BHYTPEHHEH SHePTHU.

UccnenoBanue annadaTHOTo nporecca.

KomnbroTepHble MOIETN TETUIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabonivt, HPAKMUKYM.

Hsmepenue yaeiapHON TEIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBAHUS BELIECTBA.

UccnenoBanue agnadaTHOrO nporecca.

H3yueHne B3aMMOCBS3U SHEPTUU MEKMOJEKYJSIPHOTO B3aUMOACHCTBUS U TEMIIEPaTypbl
KUIEHUs )KUIKOCTEH.

Tema 3. Azpecammusie cocmosnus eeujecmed. MDazosvie nepexoosl.

[TapoobpaszoBanne wu koHAeHcauus. McmapeHue W KUMNeHHWe. Y OeidbHAas TEIuioTa
napoodpa3oBaHMUsI.

HacpiinenHble ¥ HeHachbllleHHbIe Tapbl. KadecTBeHHas 3aBUCUMOCTH IUIOTHOCTH U
TaBJIEHUs] HACBHIIEHHOTO Mapa OT TEMIIePaTyphl, HX HE3aBUCHMOCTh OT 00BEMA HACBHIEHHOTO
napa. 3aBUCUMOCTb TEMITEPaTyPbl KUIIEHUS OT AABJIEHUS B JKUIKOCTH.

Braxxnocth Bo3ayxa. AGCONMIOTHAS U OTHOCUTEIbHASL BJIAJKHOCTb.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.
[TnaBnenue u Kpuctaau3anus. Y neibpHas TerioTa miasaeHus. Cyomumanus.

Hedopmarnun TBépnoro tena. Pactsikenne u cxarue. Cosur. Monyne FOura. Tlpenen
ynpyrux aedopmaruii.

TernoBoe pacmupeHne KUIKOCTEH W TBEPABIX TeN, OOBEMHOE U JIMHEHHOE pacUIupeHue.
AHrapMOHH3M TEIJIOBBIX KOJIEOAHUH YaCTHII BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHHS TEI
(Ha KaUEeCTBEHHOM yPOBHE).

IIpeobpasoBanne sHepruu B (Ha30BBIX MEPEXOIAX.

YpasHeHue TerioBoro dajxaHca.

ITosepxHocTHOE HaTskeHHE. Koa(h(QHUIMEHT MOBEpXHOCTHOTO HATsDKeHUs. KamuuisipHble
siBJieHUs. [{aBjaeHue noa UCKpUBJIEHHON MOBEPXHOCTHIO KUAKOCTH. Popmyna Jlannaca.

TexHudyeckue ycTpoilcTBA M TEXHOJOTMYECKHE IPOLIECCHI: JKUAKHE KPUCTAJLIBL,
COBpEMEHHbIE MaTepUaJblL.

Jemoncmpayuu.

Tennosoe pacmupeHue.

CBoiicTBa HACHILEHHBIX MTAPOB.

Kunenune. Kunenve npyu nOHM>KEHHOM AABJIECHUH.

H3zmepeHnue cuiibl MOBEPXHOCTHOTO HATSYKEHUS.

OMBITBHI ¢ MBUTBHBIMU TIEHKAMH.



CmauuBaHue.

KanunnspHele siBneHus.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl M3MepeHus BJIaAKHOCTH.

Hccnenosanue HarpeBaHus U IUIABJICHUS KPUCTAJUINYECKOTrO BEIECTBA.

Buner nedopmarmii.

Habmonenne manbix nehopManuii.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsyueHne 3akOHOMEPHOCTENH UCTIAPEHUs JKUIKOCTEH.

Hsmepenue yaeapHON TEIIOTHI IIABJICHUS JIbAA.

H3yueHne CBONCTB HACBILIEHHBIX MaPOB.

Hzmepenne adCOMOTHOH BJIAXKHOCTH BO3AYyXa U OLIEHKAa MACChI MAPOB B TIOMEIIEHUH.

Uzmepenne ko3¢ puLineHTa noBepXHOCTHOTO HATSDKEHHS.

Hsmepenune moayns FOHra.

UccnenoBanue 3aBUCUMOCTH AedOpMaIii pE3UHOBOTO 00pasna OT MPUIIOKEHHOH K HEMY
CHUJIBL.

Pa3nen 4. DaexkTpoauHamMuka.

Tema 1. dnekmpuueckoe noiie.

OnexTpuzaLus Tel U e€ MposiBIEeHUs. DJeKTpudeckuil 3apsa. [IBa Buma 3J1eKTpUUECKUX
3apsAn0B. [IpoBoAHUKY, IUANEKTPUKH U MTONYIPOBOJHUKH. DJIEMEHTAPHbIHN 3JIEKTPUUYECKHI 3apsi.
3aKOH COXpaHEHMsI dJIEKTPUUECKOT0 3apsija.

Bzanmonetictue 3apsinos. Toueunbie 3apsiabl. 3akoH KynoHa.

Dnexktpuueckoe nosie. Ero neficTerue Ha 3IEKTPUIECKUE 3apsiabl.

Hanpsokéaaocts  snekrpudeckoro mons.  [IpoGubiit 3apsa. Jluamm Hanpsok€HHOCTH
3JeKTpUUecKOro nojsi. OJHOPOIHOE dIEKTPUUECKOE MOJIE.

IloTeHIManbHOCTL 3JEKTPOCTATHYECKOro nouid. Pa3HOCTh MOTEHLUANIOB U HANpPSKEHHE.
IloreHnnanbHas 3HEPrUs 3apsAaa B 3JEKTPOCTATUUECKOM Mose. IloTeHuan 31eKTpoCcTaTHYeCcKOoro
nosisi. CBsA3b HANPsDKEHHOCTU MOJS U PA3HOCTH MOTEHLMAJIOB AJIA 3JIEKTPOCTATHUECKOro MO
(KaK OJHOPOAHOTO, TAK M HEOIHOPOIHOTO).

IIpuHIMn cyneprno3uLuy 3JeKTPUIEeCKUX MOoJeH.

ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOH cdeprl. Ilome paBHOMEpPHO
3apsokeHHOro mo oOwémy mapa. Ilome paBHOMEPHO 3apsKEHHOW OECKOHEYHOW IUIOCKOCTH.
Kaptune! tuHNN HanpsKEHHOCTH 3TUX MOJIEH U 3KBUINOTEHIMAIBHBIX TOBEPXHOCTEH.

IIpoBOAHUKY B 3J€KTPOCTATUYECKOM MOJE. Y CIOBUE PABHOBECHS 3aPsIOB.

JIMBNEKTPUKH B 3JIEKTPOCTATHYECKOM MoJe. [[usnexTpudeckas IpOHULAEMOCTh BEILECTBA.

Konnencarop. ONeKTpOEMKOCTb  KOHJEHcaTopa. DONEeKTPOEMKOCTh  TJIOCKOTO
KOHJIEHCATOpa.

ITapannensHOe  coequHEeHHMEe  KOHAEHcaTOpoB.  IlocnenoBarenbHOE — COEQUHEHUE
KOHJIEHCATOPOB.

DHeprusi 3apsKEHHOTO KOHEeHCcaTopa.

JIBU>KEHUE 3apssKEHHON YaCTHULBI B OAHOPOAHOM 3JIEKTPUYECKOM MOJIE.

TexHUuecKkHue yCTPOMCTBA U TEXHOJOTMYECKHE MPOLECCHI. 3JIEKTPOCKOI, 3JIEKTPOMETD,
3JIEKTPOCTATHYECKAsS 3aIUTA, 3a3eMIICHHE 3JIEKTPONIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U NPUHLUI ACHCTBUS SJIEKTPOMETPA.



DIIeKTpUUECcKOe MOJIe 3aPSKEHHBIX IapUKOB.

DJNeKTpUUecKoe MOJIe IBYX 3apsSKEHHBIX IJIACTHH.

Mopnens snekTpocraTudeckoro reaeparopa (Ban ne I'paada).

IIpoBOAHUKY B 3JIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIINUTA.

YCTpOUCTBO U AEHCTBHE KOHIEHCATOPA MOCTOSIHHON U EPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOIO KOHJEHCATOPa OT IUIOIAAH MJIaCTHH, PACCTOSHUS
MEXy HUMU U AUBJIEKTPUUECKOIN MPOHULIAEMOCTH.

DHeprusi 3JeKTPUUECKOT0 MOJIs 3aPsPKEHHOI0 KOHEHCAaTopa.

3apsnka u pa3psiika KOHAEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuit 3xcnepumenm, 1abopamopusie padomolt, NPAKMUKYM.

OrueHka cul B3aMMOJEICTBUS 3aPSDKEHHBIX TelL

Habnronenne npespatnenns SHEPTUn 3apsHKEHHOTO KOHASHCATOPA B SHEPTUIO U3JIYUEHUS
CBETOJMO/A.

Hsyuenue nporekaHusi TOKa B LENH, COAEPKaLLEl KOHIEHCATOP.

Pacnipenenenrie  pasHOCTH TNOTEHUMANOB (HANPSDKEHUs) TIPU  IOCIEAOBATEIbHOM
COE€IMHEHNH KOHJIEHCATOPOB.

Hccnenosanue paspsaa KOHAEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil 31eKMPUYECKUL HOK.

Cuna toka. ITocTosiHHBIH TOK.

VYcnoBus CyIIecTBOBAaHUS IOCTOSHHOIO 3JIeKTpudeckoro Toka. HMcTouHMKM TOKa.
Hanpsxenne U u DJ1C €.

3axkon OMa aJist y4acTKa LIeTIH.

DNeKTpUUecKoe CONPOTUBJIEHHE. 3aBUCHMOCTb CONIPOTUBJIEHNS OTHOPOAHOIO MMPOBOJHUKA
OT €ro JAJIMHBI U IUIOLIAIN TIOTIEPEUHOr0 ceueHus. Y 1eJbHOe CONPOTUBIIEHUE BEIECTBA.

ITocnenoBarenpHOe, MNapaijeNbHOE, CMELIAaHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AnekTprueckx nenei. [Ipasuna Kupxroda.

Pabora snexrpudeckoro Toka. 3akoH Jlxoynsa—JleHna.

MOIIHOCTb 3J€KTPUUECKOro TOKa. TernnoBas MOLIHOCTD, Bblie/isieMasi Ha PE3UCTOpE.

3/1C u BHyTpeHHEE COMPOTHBIIEHHE UCTOYHNKA TOKa. 3akoH OMa AJis1 ITOJTHOM (3aMKHYTOMH)
3JEKTpUYECKOM Lenu. MomHOoCTe ncTo4uHHKA TOKa. KOpoTkoe 3aMbIkaHue.

KonpneHncatop B Lienu NOCTOSTHHOTO TOKA.

TexHuyeckue ycCTpoiCTBA M TEXHOJOTMYECKHE IPOLIECChl aMIIepMETp, BOJIBTMETP,
peocTaT, CHETUHK BJIEKTPUUECKOI SHEPTUH.

Jemoncmpayuu.

HsmepeHune cuiibl TOKa U HAPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKa OT HAIpPsDKEHMs] IJIs1 PE3UCTOpa, JIaMIIbI
HaKaJUBaHUs U CBETOAMOAA.

3aBUCUMOCTb COTMPOTUBIIEHUS LUIMHAPUYECKUX MPOBOJHUKOB OT MAJIMHBL, IUIOLIANU
MOTIePEYHOr0 CEUeHUs U MaTepuana.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT COMPOTHUBIICHUS IIPU MOCTOSIHHOM HAaNPs)KEHUH.

IIpsimoe m3mepenue DJIC. KopoTkoe 3aMblkaHMe rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO COIPOTUBIIECHUS.

CriocoObl coemnHeHnst ICTOUHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY MOJOCAMH UCTOYHUKA TOKA OT CUJIbI TOKA B
LEeMnH.



Yuenuueckuit 3xcnepumenm, r1abopamopusie pabomot, RPAKMUKYM.

HccnenoBanue cMeLIaHHOTO COEIMHEHNS] PE3UCTOPOB.

HsmepeHune yaenbHOro CONpOTUBIIEHUS IPOBOIHUKOB.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT HAINpPsDKEHUs JUIs JIaMIIbl HAaKaJIUBaHUs.

VYBenuueHue npezena u3MepeHus amrnepmeTpa (BOJIbTMETPA).

Hsmepenne D/1C 1 BHYTpeHHEro CONPOTUBIIEHUsI HCTOUHHKA TOKA.

HUccnenosanue 3aBucuMocty DJIC rajgbBaHUUECKOro 3JIEMEHTa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHHH.

Hccnenosanue pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B
LeMnH.

HccnenoBanue 3aBUCHMOCTH OJIE3HON MOIIHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

OnekTpuyueckas IPOBOAMMOCTb pPa3JUYHBIX BEIIECTB. JJEKTPOHHAs MPOBOAUMOCTH
TBEPABIX ~ METAJIOB.  3aBUCUMOCTb  COINPOTUBIIEHUS  METaUIOB  OT  TeMIepaTyphl.
CBepxnpoBOAUMOCTb.

DnexTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

IMonynpoBopnuku. CoOCTBEHHass W TPUMECHAsh MPOBOJUMOCTb IIONYNPOBOAHHUKOB.
CroiictBa p—n-nepexona. [lonynpoBOgHUKOBBIE TPHOOPHL

DNeKTpUYeCKU TOK B BJIEKTPOJNMTAX. JJIEKTPOIUTUUECKAs AUCCOLMALMA. DJIEKTPOJIU3.
3axonbl Dapanest 1151 SIEKTPOIH3A.

OnexkTpuueckuii TOk B Tra3ax. (CaMOCTOSTENbHbII W HECAMOCTOSTENbHBIH pasps.
PaznuuHble TUNBI CAMOCTOATENBHOTO paspsaa. Monnus. 11nazma.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHUE. Tra3opas3psiiHble JIaMIIbI,
3JIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPBL IHOJ, TPAH3UCTOP, (OTOMUO,
CBETOAMO/, TajbBaHUKA, padUHUPOBAHME MEIH, BBIIUIABKA AJIOMUHUS, 3JEKTPOHHAS
MHUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTD 3JIEKTPOIUTOB.

3akoHbl 35ekTponusa Papazes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYXA.

CpaBHeHHE POBOJUMOCTH METANIJIOB U MOJNYTIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Habmonenue snekrponusa.

HsmepeHnue 3apsiia ONHOBAJIEHTHOI'O HOHA.

Hccnenosanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BONBT-aMIEPHON XapaKTepUCTHKU AUOAA.

Du3nyecKuil NPAKTUKYM.

CriocoObl usmepeHus: GU3NIECKUX BEITMYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U LU POBBIX
U3MEPUTENbHBIX NPUOOPOB W KOMIBIOTEPHBIX IAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  M3MepeHud  (u3mueckux BenmuunH. OueHka TpaHUI]
MOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUN, HCCIENOBAHNN 3aBUCUMOCTEH (PU3MUECKUX BEJTNYHH,
NPOBEpKa MPEIIOKEHHBIX TUnote3 (BpIOOpP M3 paloT, ONMMCAHHBIX B TEMATHUYECKUX pa3zesiax
«YYeHNYEeCKHH HKCIIEPUMEHT, JJaOOpaTOpHbIE paOOTHI, MPAKTUKYM).



MexnpeamMeTHble CBSI3H.

Uzyuenue xypca puzuku yrayOnéHHoro yposHst B 10 Kjacce OCYILIECTBISETCSA C YUETOM
COIEePIKATENBHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemusle ROHAMUA, CCA3AHHBIE C UZYUEHUEM MEMOO006 HAYUHO20 NOZHAHUA:
SABJICHHE, HAy4HbIH (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOII0neHue,
SKCIIEPUMEHT, MOJEIIUPOBAHNE, MOJIEINb, H3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUH, N3MEPHUTEIIbHbIE
npudopsl, Ludpoast madoparopusl.

Mamemamuxka: peueHne cucteMmbl ypaBHeHud. JluaeliHas ¢yHkimsa, mnapabona,
runepOona, nx rpaguku u cBoicTea. TpuroHomerpuueckue QyHKIUN: CUHYC, KOCHHYC, TAHT€HC,
KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpBI M HMX MPOEKIUH Ha OCH
KOOPIIMHAT, CJIOJKEHHE BEKTOPOB.

Buonozua: viexanndeckoe ABIDKEHHE B JKUBOH mpupone, nuddysus, ocMoc, TernoodMeH
JKMBBIX ~ OPTaHHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPY)KAKOLIeH  Cpedpl,  YTHJIM3ALUsS
OMOOPTraHUYECKOTO TOIUIMBA IJIsI BHIPAOOTKH «TEIUIOBOH» M 3JEKTPOSHEPTHH, NMOBEPXHOCTHOE
HATSDKEHHE U KaMJUAPHBIE SIBJICHHUS B IPUPOE, JIEKTPHUECKUE SIBJICHUS B )KMBOH MPHUPOLIE.

Xumus: MUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MOJy4YeHHe HAaHOMATEPHAJIOB, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U
rasoB, OKUJIKHE KPHUCTAIbI, JJIGKTPUUECKHE CBOWCTBA METAJJIOB, SJEKTPOJUTHUYECKAsS
IVICCOLMALINS, TAJIbBAHUKA, JIEKTPOHHAST MUKPOCKOIIHSL.

T'eozpachus: BnaxxHoCTb BO3AYXa, BETPHL, OAPOMETP, TEPMOMETD.

Texnonozua: npeobpa3oBaHue IBHKEHUHN C HCIIOJNb30BAHUEM MEXaHHU3MOB, YUET CyXOro U
JKUIKOTO TPEHUS B TEXHHMKE, CTAaTHUYECKHE KOHCTPYKUUHU (KPOHIUTEHH, peméryaTsie
KOHCTPYKLUH), UCTIOJB30BAHNE 3aKOHOB COXPAHEHHs MEXAHUKH B TEXHUKE (TMPOCKOII, BOIOMET
U Jpyrue), ABUraTelb BHYTPEHHErO CropaHus, maposas TypOwWHa, OBITOBOW XOJOAWJIBHHUK,
KOHIUIMOHEP, TEXHOJOTHMH TIIONyYeHHss COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  JJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHe
3JIEKTPONPHOOPOB, Ta30pa3PsAHBIE JIAMITBI, MTOJYITPOBOIHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3nen 4. DaexkTpoauHamMuka.

Tema 4. Maznummnoe noie.

BzaumopaeiicTBue NMOCTOSIHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM. MarHuTHOe moJe.
Bexrop marautHON uHAyKUuy. [IpyHIMD Cynepno3uiuu MarHUTHBIX Mosel. JINHUY MarHuTHON
WHIYKLUH.

MarHuTHOe ToJie MMPOBOAHMKA C TOKOM (TIPSIMOTO NMPOBOJIHUKA, KATYLIKH U KPYrOBOTO
BuTKa). OnbIT DpcTena.

Cuna Amrmepa, €€ HanpaBICHUE U MO JIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBUXKEHHE 3apsDKEHHOM 4YacTHLbI B
OIHOpPOMHOM MarHuTHOM moie. Pabora cuset JlopeHria.

MarnutHoe noje B BeuecTse. PeppomMarHeTuky, napa- U AMaMarHeTHKH.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IIPOLIECChl MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoaBUrarTenb Skobu, yckoputenu
3JIEMEHTAPHbBIX YaCTHLI.

Jemoncmpayuu.



Kaptnaa nuHWIA WHOYKUAW MarHUTHOTO TIOJISL IIOJIOCOBOTO M MOJKOBOOOPAa3HOTrO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nuHMN MarHMTHOM WHIYKLUUH TOJS AJUHHOTO MPSMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O TPOBOAHMKA, KATYIIKH C TOKOM.

B3anmonelicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHILIa Ha HOHBI 3JIEKTPOJIUTA.

Habmronenne nBI>KeHHS My4Ka 3JEKTPOHOB B MATHUTHOM I10JIE.

[TpuHUMT NEHCTBHS 3JIEKTPOU3MEPUTENBHOTO MPHOOPa MATHUTORJIEKTPUIECKOH CHCTEMBI.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HccnenoBanue MarHuTHOTO IOJIsI TOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHETHKOB.

Hccnenosanue neicTBUs MOCTOSHHOIO MarHUTa HA PaMKY C TOKOM.

Hsmepenue cunbl AMnepa.

H3yyenue 3aBUCUMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA.

Omnpenenenne MarHUTHON MHAYKLMU HA OCHOBE H3MepEHUs CUIIbI AMIiepa.

Tema 5. DnexmpomazHumnan UHOYKUUAL.

SBnenue snexTpoMarHuTHol uHAykiuu. Ilotok BekTopa MarHutHOM uHaykuuu. D/C
MHAYKUWU. 3aKOH 3JIeKTpoMarHuTHol uuaykuuu ®@apazaes. Buxpesoe snextpuueckoe none. Toku
Dyko.

O/J1C uHAYKUMH B IPOBOAHUKE, ABIKYIEMCS B OJJHOPOAHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenna.

WunyktuBHOCcTh. Karymka WHAYKTMBHOCTHM B IeNM IIOCTOSIHHOIO Toka. SIBieHue
camonHaykuu. IJ1C caMOMHIYKIUH.

DHeprusi MArHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckue yCcTpoiicTBa U TEXHOJIOTHMUECKHE POLECChl: HHAYKLUOHHAs [1€4b, COJIEHOM,
3aIlKTa OT 3JIEKTPU3ALIUHU Tesl IPU ABUKEHUHM B MATHUTHOM TOJie 3eMIIH.

Jemoncmpayuu.

Habmronenne siBieHUs 3IeKTPOMArHUTHOH WHIYKLIHH.

HUccnenosanue 3asrcumoctl 31C HHAYKIMU OT CKOPOCTH U3MEHEHHNSI MArHUTHOTO NTOTOKA.

IIpasuino Jlenna.

[TaneHne MarHuTa B aIFOMUHUEBOH (MeqHOI) TpyOe.

SIBneHne caMOMHIYKLUH.

Hccnenosanue 3aBucumoctu DJIC caMOMHAYKLIUU OT CKOPOCTH M3MEHEHHs! CHJIbI TOKa B
LEenu.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie pabomsl, RPAKMUKYM.

Hccnenosanue siBieHUs 3J1€KTPOMarHUTHON MHIAYKIUH.

Onpenenenyue HHAYKLUHA BUXPEBOTO MAarHUTHOTO TOJIS.

Hccnenosanue siBjeHHs] CAMOMHAYKLIUU.

COopka MozeH 3JIeKTPOMarHUTHOT'O TeHEPaTopa.

Pazaen S. Kosiebanusi u BoJIHbI.

Tema 1. Mexanuueckue kojlebanus.

Konebarenvras cucrema. CBobonHbIE KOTEOaHNUS.



I'apmonnveckue  konebanmsa.  KuHemarnueckoe W OUHAMUYECKOE  OIMCAHHE.
DHePreTUYecKoe OMrucaHue (3aKOH COXPAHEHUs MEXaHUYeCKOH SHeprun ). BeIBOA AMHAMHYECKOTO
OMUCAHMS TAPMOHUYECKUX KOJIEOAHUH U3 UX SHEPreTHUECKOr0 U KHHEMAaTHIECKOTO ONHCAHUS.

Ammuintyna u ¢asza konebanwii. CBsi3b aMIUIMTYAbI KOJeOAHMI MCXOAHON BEJUYUHBI C
aMILTUTYy1aMHU KoJieOaHuH €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u yactora konebanuii. Ilepnon Manbx cBOOOAHBIX KONEOAHUH MAaTEMATUIECKOTO
masitHuKa. [lepron cBoOOnHBIX KoneOaHui NPy KMHHOTO MasiITHUKA.

[MonsiTue o 3aryxaroumx konedbaHusx. BeiHyxneHHbie konedanus. Pesonanc. Pesonanchas
KpuBasi. BnusiHUe 3aTyXaHus Ha BUJ PE30HAHCHON KPUBOH. ABTOKOJIEOAHMS.

TexHuyeckue ycCTpONCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, Yachl, Kadyely,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuck konedaTeNbHOrO ABMKEHUS.

Habnronenne He3aBUCMMOCTH NIEpHOA MaJIbIX KoneOaHul rpy3a Ha HUTH OT aMIUTUTYABL.

UccnenoBanue 3aTyxarIux KoineOaHUH U 3aBUCHMOCTH NepUoaa CBOOOIHBIX KoeOaHUH
OT CONPOTUBJICHUS.

UccnenoBanue koneOaHUil rpy3a Ha MAacCHUBHOH NpPYKHUHE C LENbi0 (POPMHUPOBAHUS
npeacTaBiIeHNi 00 HaeasbHONU MOJENH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEeHHUs FJHEPTUH MPH KOJEOaHHUSX rpy3a Ha NPy KUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJIEOaHHH.

HabmoneHue pesoHaHca.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Usmepenne nepuoaa cBOOOAHBIX KONeOaHUI HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

HzydeHune 3aKOHOB IBUKEHUS TeJla B XO/Ie KOJIeOaHHid Ha yIIPyroM MOJBECeE.

Hsyuenue nBuxKeHUs] HUTSHOTO MasiTHUKA.

[IpeobpazoBanne sHEPTrUM B MPYKHHHOM MasiTHHKE.

UccnenoBanue yObIBaHHS aMIUIUTYIbI 3aTYXAOMUX KOJIEOaHHH.

HccnenoBaHue BBIHYKIEHHBIX KOJIEOaHHH.

Tema 2. DnexkmpomazHumusle Ko1e0anuslL.

Konebarenprpiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B UIEATHHOM
konebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIuTMTyZAbl 3apsiga KOHAEHCATOpa C
aMILTUTYIOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEeHHUs JHEPTUHU B HICATBHOM KOJIEOATEIbHOM KOHTYpE.

3aryxaromue 3JIEeKTPOMAarHuTHble KoneOaHusl. BBIHY)KIEHHBIE 3JIEKTPOMArHUTHbBIE
KoseOaHus.

Ilepemensbiii TOK. MOIIHOCTP MEPEMEHHOIO TOKAa. AMIUIUTYJHOE M JEHCTBYIOIEe
3HaYEHHUE CHJIbI TOKA U HANPSDKEHUS MPU PA3JIMIHON (PopMe 3aBHCUMOCTH NIEPEMEHHOT'O TOKA OT
BPEMEHU.

CunycouaanbHblil nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHAYKTUBHOCTH
B LIENTH CUHYCOMJIAJIbHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HANpsKEeHU.

Uneanebiii Tpancopmatop. IIponssoacTso, nepenada u noTpedieHHE 3JIEKTPHUECKON
SHEpPTUU.

DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJACTBE 3JIeKTposHepruu. KynbTypa ucnonp3oBaHus
3JIEKTPO3HEPTUU B MIOBCEAHEBHOMN XKU3HU.

TexHuueckue yYCTPOHCTBA M TEXHOJOIMYECKHE IPOLECCHI. JJIEKTPUYECKUN 3BOHOK,
reHepaTop NMNepeMeHHOro TOKa, JINHUU 3JIeKTpoIepeay.



Jemoncmpayuu.

CBoOOnHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHMOCTD YaCTOThI CBOOOJHBIX KOJI€OaH!H OT MHAYKTUBHOCTH U €MKOCTH KOHTYpa.

OcumiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIeOaHHH.

I'eneparop He3aTyXarOLINX 3JEKTPOMArHUTHBIX KOJEOaHHH.

Mopenb 3eKTPOMarHUTHOTO FreHepaTopa.

BeIHYXII€HHBIE CHHYCOMIAIbHBIE KOJIEOaHMS.

Pesucrop, karyiika MHAYKTUBHOCTH U KOHAEHCATOP B LIEMH IEPEMEHHOIO TOKA.

PesoHaHc mpu mocienoBaTebHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKU HMHIYKTUBHOCTU U
KOH/IEHCATOpa.

YCTpOHCTBO M MPUHIMIT AEHCTBUS TpaHchopmaTopa.

Mopenp TMHUH 3JIeKTpOoTepeaayu.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hzyuenue Tpancdopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COCAUHEHHBIE KOHIEHCATOp,
KaTYLIKY U PE3UCTOP.

Habnronenne 31eKTpOMarHUTHOTO PE30HAHCA.

UccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH ITEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbIE BOTHbL.

MexaHuueckue BOJHBI, YCJIOBHUs MX pacnpocTpaHeHus. IlomepeuHble W MpOAOJbHBIE
BosiHbL. Ilepuon, ckopocTh pacnpocTpaHeHUs! U AJuHA BOJMHBL. CBOMCTBA MEXaHUYECKUX BOJH:
OTpa’keHHe, pesioMIIeHHe, HHTeppepeHIns U U paKkIys.

3Byk. Cxopoctb 3Byka. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

IITymoBoOe 3arpsi3HeHNE OKPYIKaIOLel cpeabl.

DNIeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3JIyuy€HUs SJEKTPOMArHUTHBIX BOJH. B3aumuas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJH: OTpakeHWe, MpeJoMIIeHHEe, MOJsIpU3aLys,
uHTepdepeHIms U U PAKIIHSL.

Illkana »1eKTpOMarHUTHBIX BOJH. IIpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHLIMNEI panUOCBSI3U U TeNeBUAEHUA. Paguonokanuys.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYIKAIOIIECH CPEIbL.

TexHuyeckue ycTpoicTBa M INMPaKkTUUECKOE NMPUMEHEHHE. My3bIKaJlbHble HHCTPYMEHTHI,
pamap, paaMONpPUEMHHK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neub, yabpTpa3ByKOBas
IUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue 1 pacpoCTpaHEHHUE NONEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomeecst Teno kak HCTOUHUK 3BYKA.

3aBHCHMOCTbD JITMHBI BOJHBI OT YaCTOTHI KOJIEOaAHHIA.

Habnronenne oTpaxxeHus U MPENOMIICHHSI MEXaHUIECKUX BOJIH.

Habmronenne narepdepeHny u quppakuny MEXaHIUECKUX BOJH.

AKyCTHUYECKUI pe30HaHC.

CBolicTBa yabpTpa3Byka U €ro MpUMeHEeHUE.

Habnronenne cBs3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIMUTYOH M YacTOTOH
KosiebaHu.



HccnenoBaHue  CBOWMCTB  3JICKTPOMArHUTHBIX ~ BOJIH.  OTPa)KE€HUE, MPEJOMIICHUE,
noJisipu3anus, audpakuns, nHTephepeHLus.

OObHnapyskeHue HHPPAKPACHOTO U YIBTPAPHUOIETOBOrO U3TYYEHUH.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsyueHne napaMeTpoB 3ByKOBOW BOJIHBL.

Hsyuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpsAmonuHeliHOe pacnpOCTpaHEHHe CBeTa B ONHOPOAHOU cpeae. Jlyu csera. Todeunsrit
HUCTOYHUK CBETA.

OTtpaxkeHue cpera. 3akOHBI OTpakeHHs cBeTa. llocTpoeHune n300pakeHUH B IIOCKOM
3epkaie. Chepuyeckne 3epkana.

[Ipenomnenne cBera. 3akoOHBI MpenoMiieHHss cBera. AOCONIOTHBIA  IMOKas3arenb
npenomyieHusi. OTHOCUTENBHBIM MOKa3zaTesb IpenomieHus. IIocTOSHCTBO 4acTOTEI CBeTa U
COOTHOLLIEHHE JJINH BOJH INPU MEpexo/ile MOHOXPOMATHYECKOrO CBETa 4epe3 IpaHully pasnena
IBYX ONTHUYECKUX CpeNl.

Xon nyueit B nmpusme. ucnepcus ceera. CoxkHbIi coctas Oesoro csera. Liser.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yros NOJHOTO BHYTPEHHErO OTPaKEHMUSI.

Cobuparomme u paccemBarolque JUH3bL TOHKas JuH3a. DOKYyCHOE pacCTOSHUE W
ONTUYECKAasl CHUJIA TOHKOM JINH3BL. 3aBUCHUMOCTH (POKYCHOT'O PACCTOSTHHUSI TOHKOH cepruieckoit
JIMH3BI OT €€ reOMETPUU U OTHOCUTENIBHOTO MOKAa3aTeNs PEIOMIIECHHS.

®DopMyia TOHKOU JIMH3BL. Y BEJIUYEHHE, 1aBaeMOe JINH30M.

Xon nyva, NpoIIeIIero JUH3Y MO0 IPOU3BOJIbHBIM YIJIOM K €€ IJ1aBHOM ONTHYECKONH OCH.
[ToctpoeHue n3obpaskeHN TOUKU U OTPe3Ka MPSIMOI B COOMPAIOIINX M PACCEHBAIOIINX JIMH3AX U
UX CUCTEMaX.

Ontuyeckue nmpudopsl. Paspemarommas cnocoOHoCTh. 13 Kak onTuyeckast CHCTeMa.

IIpenenbl TPUMEHUMOCTH F€OMETPUYECKON ONTHKH.

Bonnosast onrtuka. HWHrepdepenuuss cBera. KorepeHTHble HWCTOYHUKU. Y CIIOBHUS
HaOJIIOIEHUST MAKCHMYMOB U MEHUMYMOB B HHTE€P(PEPEHIIMOHHOH KapTHHE OT IBYX KOTePEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1acCHuecKuX HHTEPPEPEHIIHNOHHBIX CXEM.

Hudpakuust  ceera. udpakunonHas pemérka. YciaoBue HAONIOAEHUS TIJIABHBIX
MaKCHMYyMOB IIPU MaI€HUH MOHOXPOMATHUECKOTO CBETa Ha MU PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuyeckue ycTpoiicTBA M TEXHOJOTMYECKHE IIPOLECChl: OYKH, JIyHa, MEepHUCKO,
¢oTroanmnapat, MEKPOCKOII, MTPOSKLIMOHHBIH amapar, MPOCBETICHHE ONITUKH, BOJIOKOHHAS ONTHKA,
g pakUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPa’KEHUs CBETA.

Hccnenosanue npenoMieHus CBeTa.

Habronerne nostHOro BHYTPEHHETO OTpakeHusi. MoJienb CBETOBOA.

Hccnenosanue xona CBETOBBIX MMYYKOB Uepe3 INIOCKONAapasliebHyIO [IJIACTUHY U NIPU3MY.

UccnenoBanue cBOMCTB N300paskeHHH B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenue nuntepdepeHium cpera.

Habnronenne nBeToB TOHKUX TJIEHOK.

Habmonenune nudpakimu ceera.

Uzyuenune nudppakIMOHHON PEIIETKH.



Habmonenue nudpakiImOHHOTO CIEKTPa.

Habmonenue nucnepcuu ceera.

Habmronerne nossipusaiiy ceTa.

[IprMeHeHne MOISIPONIOB ISl U3YUEHUSI MEXAaHMUYECKIX HAIPSDKEHUH.

Yuenuueckuit 3xcnepumenm, r1abopamopusie padomot, NPAKMUKYM.

UsmepeHune nokasarens MpeJoMIICHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEINECTBa (HAa MPUMEPE JKUAKHX
JIUH3).

Hzmepenne poKyCHOTO pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[onyuenne n3o0paskeHUst B CUCTEME M3 IUIOCKOTO 3epKalia U JIMH3HI.

[Tonyuenne n300pa’keHUst B CUCTEME U3 [IBYX JINH3.

KoHcTpynpoBaHHe TEIeCKOMMUECKUX CHCTEM.

Habnronenne nudpaximm, nHTEpYEPEHINN U MONSIPU3ALNHN CBETA.

UzydeHune nonspu3anyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH AMIJIEKTPUKA.

Uzyuenue naTepdepeHLINH TA3€PHOTO U3TyYEHHS Ha IBYX ILEJSX.

Habmonexnue nucnepcum.

Habmonenue u uccnenosanue T pPakIIMOHHOTO CIIEKTPA.

H3mepenne nirHbI CBETOBOW BOJIHBL

[Tonyuenne criekTpa M3JIy4eHHs] CBETOJUOA ITPH MOMOIIN AU(PAKIIUOHHON PEIIETKH.

Pa3gen 6. OcHOBBI cielIUAJILHOH T€OPHH OTHOCHUTEIbHOCTH.

I'panuiel NpUMEHMMOCTH KJIACCUYECKOM MexaHukd. IlocTynaTel cnenuaipHOM Teopuu
OTHOCHUTEJIbHOCTH.

IIpocTpaHcTBEHHO-BpeMeHHOW  mHTepBai. IlpeoOpasoanmst  Jlopenma.  Yciosue
npUuIMHHOCTH. OTHOCHUTENBHOCT OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU M COKpalleHHe
IUTUHBL

DHeprusi U UMIYJIbC PENATHBUCTCKON YaCTHLIBL.

CBs13b Macchl C 3HEPrHEH U HMITYJIbCOM PEIATUBUCTCKON YaCTHIBI. DHEPTHUS TIOKOSI.

TexHnueckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHHKOBBIE NPHEMHUKH,
YCKOPHUTEJH 3aPsKEHHBIX YaCTHILI.

YdeHn4ecKni 3KCIIePUMEHT, JabopaTopHble padoThI, MPAKTHKYM.

Omnpenenenne MMITyJIbCAa U SHEPTUH PENSTUBUCTCKUX YacTul (rmo ¢ororpadusM TPEeKOB
3apsKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas pusuxa.

Tema 1. KopnyckyasapHno-601no6oil 0yaiusm.

PaBHOBecHOEe TeruIOBOe u3NydeHUe (U3NydeHHe aOCOJIOTHO YEPHOrO Tena). 3aKOH
cmeuienust Buna. I'unoresa I1nanka o xBaHTax.

@DOTOHBIL. DHEPTHst U UMITYJIbC POTOHA.

Dotoadpdext. Onbirel A. I'. CroneroBa. 3akoHb! Gporoadpdexra. YpaBHeHHe DHHIITEHHA
s porosddexra. «Kpacnas rpannua» poroaddexra.

JlaBnenne cBera (B 4YaCTHOCTH, MAaBJIeHHE CBeTa Ha aOCOJIOTHO TMOTJIOIAIOINYI0 U
abCcoMmoTHO oTpakaroyro nosepxHocTs). OmnbrTel [1. H. JleGenena.

Bonnosble cBoicTBa vactul. BonHbl ne bpoinsa. [Inuna BonHbl ne bpoiinsa u pasmepsl
00JIaCTH JIOKAJIHM3aMH ABIXKYLIeHcs yacTiipl. KopmyckymsipHo-BosHOBOH nyanu3M. {udpakuums
3JIEKTPOHOB HA KPHUCTAIJIAX.

Crnennduxka n3mepenuii B Mukpomupe. CooTHoIIeHUs Heonpenenénuocrel I efizendepra.



TexHuuecknue yCTpONWCTBA U TEXHOJOTHYECKUE MPOLIECCHL CIIEKTPOMETP, (POTOSJIEMEHT,
(oTonaTUMK, TYHHEJIBbHBIA MHUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOUO.

Jemoncmpayuu.

®DorosdexT Ha yCTAaHOBKE ¢ LIMHKOBOH TIACTHHOM.

UccnenoBanue 3ak0HOB BHEIIHEro Gotosddekra.

Hccnenosanue 3aBUCHMOCTH CONPOTUBJIEHUS ONYTIPOBOJHUKOB OT OCBELIEHHOCTH.

Cseronuon.

Conneunas Oatapest.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Uccnenosanue portopesncropa.

Hsmepenue nocrostaHol [Inanka Ha ocHOBe uccnenosanus porosddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YePe3 CBETOAMOA OT HAIPSKEHUS.

Tema 2. Qusuka amoma.

OmnbITHI O UCCIIEAOBAHUIO CTpOeHUs aToMa. [nanerapHas monens aroma Pesepdopaa.

Ioctynatel bopa. Usnyuenne u mnornomenne (HOTOHOB NPU MEPEXone aroMa C OJHOTO
YPOBHsI SHEPIUU Ha APYTOM.

Bunb! ciektpos. CniekTp ypoBHEH 3Hepruu aToMa BOAOPOA.

CrnoHTaHHOE U BBIHYKACHHOE H3Jy4ueHue ceera. Jlasep.

TexHudyeckue yCTpPONHCTBA U TEXHOJOTMYECKHE IPOLIECCHl. CHEKTPaJbHBIM aHalu3
(criexkTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jemoncmpayuu.

Mopnens omnbita Pesepdopna.

Habnronerne nuHEHUaThIX CIEKTPOB.

YCTpPOUCTBO U AEHCTBHE CYETUNKA HOHU3UPYIOLINX YaCTHULL.

Onpenenenue AJMHBI BOJIHbI JIa3€pPHOTO U3JIy4YEHMUSI.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie pabomst, RPAKMUKYM.

HabOmoneHue mMHEHYATOrO CIIEKTPA.

HccnenoBanue criekTpa pa3peskeHHOro aTOMapHOro BOAOPOAA U U3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Qusuxa amomnozo A0pa u I 1eMEHMAPHBIX YACMUY,

Hyxnounast monens simpa ['eitsenbepra—Banenko. 3apsin sapa. MaccoBoe 4ucio siapa.
HsoroneL

PannoaktuBHOCTE. Anb(a-pacnan. DIeKTPOHHBIN M MO3UTPOHHBIN Oera-pacman. I'amma-
U3JydeHHe.

3aKkOH paguOaKTUBHOrO pacnaga. PaauoakTuBHble u3zoTonbl B npupoge. (CpolicTea
MOHM3UPYIOIIEro U3JIyueHus. BiausiHue paioakTHBHOCTH Ha *KUBble OpraHu3Mbl. EcTecTBeHHbIN
¢bon mnyuenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt macchl spa.

Anepuble peakuuu. JleneHue u cuHTEe3 sAnep. SAnepHele peaktopbl. [IpoGmembr
yIOPaBIsSEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE acCMeKTbl pPa3BUTUSA  sIepHOMN
SHEPreTHKU.

MeTtonbl perucTpaiyy 1 UCCIEN0BaHMS 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTalbHbIE B3aUMOAEUCTBUS. bapuonsel, Me30Hb! U nentoHbl Ilpeacrasienue o
CrannaptHoit Mmonenu. KBapk-riarooHHasi MOENb aJpOHOB.

®dusuka 3a npenenamu CrangaptHoi moaenu. TémHast MaTepust U TEMHas SHEPIUsl.

EnuncTBO hU3NUeCKON KapTUHBI MHpA.



TexHuyeckue ycTpoHCTBAa M TEXHOJIOIMUYECKHE MPOLIECChl: AO3UMETp, kamepa BunbcoHa,
SOEPHBI  PEakTOp, TEPMOSIIEPHBI peakTop, aTroMHas OoM0a, MarHUTHO-PE30HAHCHAS
ToMmorpadusl.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UccnenoBanue TpekoB 4acTull (10 rOTOBBIM (poTorpadusim).

HccnenoBaHue paqnoakTUBHOTO (pOHA C UCTIONB30BAHUEM JTO3UMETPA.

Uzyudenue norsnomenHns 6eTa-4acTHIl aTFOMUHUEM.

Pa3aen 8. DneMeHTBI aCTPOHOMHH U ACTPOPUIUKH.

Ortansl pa3BuTus actpoHomMui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMUMU.
IIprMeHUMOCTB 3aKOHOB (PU3UKH IJIs1 OOBSICHEHUS TIPUPOABI KOCMHYECKNX OOBEKTOB.

Meronbl acTpoHOMHUYeCKUX HccienoBaHuil. CoBpeMeHHbIE ONTUYECKHE TENECKOIbI,
PaIuoOTENeCKONbI, BHEATMOC(hEPHAS aCTPOHOMHUSI.

Bun 3Bé3nHOr0 HeOa. Co3Besnus, sipkue 3BE3MbI, MIAHETHL, UX BUANMOE IBH)KCHUE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. McTounuk sueprun ConHIa U 3BE3/1.

3BE3/b1, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmma «CreKTpasbHbIi KJIacC — CBETUMOCTDY.
3BE37b1 I1aBHOMN MOCJE0BATENbHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY JJIsl 3BE3]1 IJ1aBHOMN
NocjeioBaTeIbHOCTH. BHyTpeHHee crTpoeHue 3BE€37. (CoBpeMeHHbIE TMPENCTaBIEHUS O
MIPOUCXOXKIEHNH U 3BomoLuu CoNHIA U 3BE37. DTallbl )KU3HU 3BE3.

Muneunsrii [1yte — Hamma [Nanaktuka. [lonoxxenune u nemwkenne Connua B ['anaxtuke. Tumbt
rajakTuk. PaguoranakTuku U kBaszapbl. UEpHbIE ObIPHI B Apax rajakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaOOma. PasGeranme ramaktuk. Teopus
bonbmoro B3pbiBa. PennkToBOE M3TyUEHNE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMUH.

Yuenuueckue nabiooenus.

Habmronenns 38€3aH0r0 HEOA HEBOOPYKEHHBIM I'JIa30M C UCTIOIB30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH AJIS OTIPENIENeHHUS OJIOKEHHsI HeOECHBIX OOBEKTOB HA KOHKPETHYIO IaTY: OCHOBHbBIE
co3Be3ust CeBepHOro NMonyapus 1 sipkue 3BE37bl.

Habmronenus B Teneckorn JIyHbI, IJIaHET, TYMAHHOCTEH M 3BE3IHBIX CKOTUICHUH.

Du3n4ecKuil NPAKTUKYM.

CriocoObl u3mepeHust GU3NIECKUX BEITMYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U LU POBBIX
U3MEPUTENbHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  M3MepeHuil  gusmueckux BenuumH. OIeHKa  TpaHHLl
MOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUN, HCCIENOBAHNN 3aBUCUMOCTeH (PU3MUECKUX BEJTMYHH,
NPOBEpPKa MPEIIOKEHHBIX TUNOTe3 (BBIOOpP M3 padoT, OMHUCAHHBIX B TEMATHUYECKUX pa3jeliax
«YYeHNYEeCKHH HKCIIEPUMEHT, JJaOOpaTOpHbIE pabOTHL, MPAKTUKYM).

O0o0maromee noBTOpeHUE.

OGofmenne W cuUcTeMaTH3alMsl CONEPKaHHWs — pa3neioB  Kypca «MexaHHKay,
«MonexynspHas pu3nKa U TepMOAUHAMUKA», «DJeKTpoauHamuka», «KomebaHus u BOJHBDY,
«OCHOBBI CHEMAIbHOH TEOPUH OTHOCUTENbHOCTHY, «KBaHTOBas ¢Qusuka», «DneMeHTHI
ACTPOHOMHUU M aCTPOPHUIUKIY.

Ponp ¢u3ukn u acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COLUUATBHOH W
STUUECKON chepax AesITeNbHOCTH YEJIOBEKa, POJIb M MECTO (PH3UKH U ACTPOHOMHUH B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpPA, 3HAYCHHE OIMUCATENIbHOW, CHCTEMATH3UPYIOUIEH, OOBSCHUTENLHOU U



MPOTHOCTUYECKOH (PyHKIMI (PU3nUeckoil Teopuu, poib PU3NUEcKoil Teopuu B POPMHPOBAHUU
NpeACTaBICHUH O (U3NIECKON KapTHHE MUPA, MECTO (PH3UUECKOH KapTHHBI MUPA B OOIIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEACTABICHHUH O IPUPOIE.

MexnpeameTHbIE CBSI3H.

Uzyuenue xypca pu3uku yriyOiaéHHOro yposHs B 11 Kiacce OCyIIECTBISETCA C yUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemmnsie ROHAMUA, CCA3AHHBIE C U3YUEHUEM MEMOO006 HAYUHO20 NOZHAHUA:
SBJICHHE, HAy4HbIH (pakr, rumoresa, (pu3mueckas BENMYMHA, 3aKOH, Teopws, HaOIIONEHUE,
SKCIIEPUMEHT, MOJIEINPOBAHIE, MOJIENb, H3MEPEHHE, OTPEITHOCTH U3MEPEHUI, N3MEPHUTEIbHbIE
npudopsl, Ludpoast madoparopwsl.

Mamemamuxka: pemenue cucteMsl ypaBHeHUd. Tpuronomerpudeckrue GyHKUUN: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO. BekToprl M HX
NPOEKIIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. [IpoM3BOAHBIE 3JIEMEHTapHBIX (YHKIIHMA.
[IpusHaky monoOust TPEyroJbHUKOB, OMPEASICHHIE TUIOMAAN IIOCKUX GUryp U oObéMa Te.

Buonozua: snexrpudeckue siBISHHUS B XKUBOH pUpoe, KosebaTeIbHbIE IBUKEHUS B JKUBOM
NPUPOAE, SKOJNOTHYECKHE PHUCKH TPH TNPOU3BOACTBE 3JIEKTPOIHEPTHH, 3JIEKTPOMArHUTHOE
3arpsi3HEHHE OKPYJKAIOIIEeH Cpedbl, YJIbTPA3ByKOBas MUATHOCTHKA B MENHLIMHE, ONTHYECKHUE
SIBJIEHUSI B JKUBOU MPUPOAE.

Xumusn: CTpOGHHE aTOMOB W MOJEKYJ, KPHCTAJJIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbI 00Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusn: marnutHbie TIONMIOCA 3e€MITH, 3aJIeKH MArHUTHBIX pya, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozuna: npuMeHEHNE TIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATEND
Axobu, reHepaTop MEPEMEHHOrO TOKA, HWHAYKIMOHHAS TI€4b, JHHUHU 3JIEKTpornepenad,
ANEKTPOJBUTATENDb, panap, PaauONpPUEMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIbTPa3BYKOBasi HArHOCTUKA B TEXHHUKE, IPOEKIMOHHBIA ammapar, BOJIOKOHHAS OITHKA,
conHeuHast OaTapesi, CIyTHHUKOBbIE IPUEMHHKH, SAEPHAs YHEPTETUKA U HKOJIOTUYECKHUE ACTIEKTHI
€€ pa3sBUTHSL.






paclIMpEHHUe OMNbITa JEATEIbHOCTH HKOJIOTMYECKOW HAMpPaBICeHHOCTH Ha OCHOBE
UMEFOIINX Csl 3HAHUMN TI0 (PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(pOPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs U3NIECKON HAYKH,
OCO3HAaHHE LEHHOCTH HAy4yHOW JesATeNbHOCTH, NOTOBHOCTb B NPOLECCE HU3YUEHUS
$U3MKH  OCYINECTBJIATH MPOEKTHYHD M HCCIENOBATENBbCKYI  IESTebHOCTh
WHAUBUIYaJIbHO U B IPYIIIIE.

METANPEIAMETHBIE PE3YJBTATHI

I[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS
Ba3oBble JiornuyeckKue 1eldcTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTYaJH3UPOBATh MpobiieMy, paccMaTpHuBaTh €€
BCECTOPOHHE;

OTIPEAEIIATh NN ASSITEIbHOCTH, 330aBaTh MapaMeTPhl H KPUTEPHUU UX TOCTHKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBIX (HU3HMUECKUX
SIBJICHUSIX,

pa3pabaTeiBaTh IUIAH pelieHus NpodJieMbl C  Y4YETOM aHallu3a HWMEHOIINXCS
MaTepUATbHBIX U HEMATePUAJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B IE€ATEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEJISIM,
OLICHUBATb PUCKU MOCIEICTBUN AESITEIbHOCTH,

KOOPAWHHUPOBATh M BBIMOJHATL PAabOTy B YCIOBHUSIX PEATHHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMOCHCTBUSI,

Pa3BUBATh KPEATUBHOE MBIIJICHHE NP PEIICHUH KIU3HEHHBIX TPOOIIeM.

Bba3oBble HcciaenoBaTebCKHeE A€HCTBHS

BJIAZIETh HAYYHOH TEPMUHOJOTHEH, KIIFOYEBBIMHI MMOHATUSIMHU U METOAaMH (PU3NIECKOH
HAYKH,

BJIAJIETh HABBIKAMH Y4€OHO-HUCCIIEIOBATEIBCKON U MPOEKTHON AATENBHOCTH B 00J1aCTH
¢u3nky, crnocoOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOMCKY METOOB
pemenns 3amad  (QU3NYECKOrO COAEPIKaHUs, NPUMEHEHHIO pPAa3JIMYHbIX METONIOB
MIO3HAHUS,

BJIAZIETh BUIAMH AEATEIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX CHUTYaLUsAX, B TOM YUCIIE TIPU
CO3MIaHNH y4eOHBIX MPOEKTOB B 00IACTH (HU3HKY;

BBISIBJISITh NPUYMHHO-CJICZICTBEHHBIE CBS3M M AaKTYaJIM3MPOBATh 3alady, BBIABHUIAThb
TUTIOTE3Y €€ PEeIeHNs], HAaXOAUTh aPTYMEHTHI JIJIs JOKA3aTeIbCTBa CBOMX YTBEPIKICHHIH,
3amaBaTh NapaMeTpbl U KPUTEPUU PELICHNS,

aHAJIM3UPOBATh MOJYYCHHbIE B XONE€ pPEIIEeHUs] 3aJaud pPe3yJIbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POpMyTHPOBATH COOCTBEHHBIE 3a7a4U B 00Pa30BATEIBHON NS TEIbHOCTH, B
TOM YHCJIE TP U3YUEHUH (PUHKHL,

71aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

yMEThb IEPEHOCUTh 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh JKU3HEASSITEIbHOCTH,
yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;



BBIABUTATb HOBBIC UACH, IPCAJIaraTb OPUTrMHAJIBHBIE IOAXOAbI U PCILICHUS,
CTaBHUTDH HpO6J’IeMbI " 3aa41, JOMYCKAINE aJIbTCPHATUBHBIC PCIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAZIETh HABBIKAMH MOJIY4YEeHHUS HHPOpPMALUHU (PU3NIECKOTO COEPKAHNS U3 HICTOUHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISATh IMOWCK, aHAJIH3, CHCTEMATH3ALMI0 U
UHTEPIPETALNIO HHPOPMALIUU PA3IMYHBIX BUOB U (POPM MPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH NH(POPMALIHY;

UCTIONIb30BaTh CPencTBa HMH(GOPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pelIeHu: KOTHUTHMBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmonenneM TpeOOBAaHUN JPrOHOMHUKM, TEXHUKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepekeHus, TPaBOBBIX M OITHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0e30macHOCTH;

Co3l1aBaTh TEKCThI (PU3NYECKOTO COAEPIKaHUS B PA3IMUHBIX (opmarax ¢ y4ETOM
Ha3HaueHuss MH()OpPMALMU W LeNeBOH ayIuTOPHH, BBIOMpas ONTHUMAaJbHYIO (HopMy
NPEACTABICHNS U BU3YaJIH3aHH.

KoMmyHukaTHBHbBIE YHHBepcaabHbIe YyieOHble JeHCTBHUS:

OCYIIECTBJISITh OOIIEHHEe HA YPOKax (PU3MKH M BO BHEYPOUHOU e TEIbHOCTH,
pacroO3HABATh MPENMOCHUTKYA KOH(PIMKTHBIX CUTYAlNi U CMSITYATh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHHUSI C MCIMOJb30BAHUEM SI3bIKOBBIX
CPEnCTB,

MOHUMATh U UCTIOIb30BATh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYAJIbHON paboThI;
BbIOUPATh TEMATUKy U METOJbI COBMECTHBIX NEHCTBUIN ¢ yU4ETOM OOIMUX MHTEPECOB U
BO3MO>KHOCTEHN Ka’KAOTO 4JIEHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW MAEATEJbHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATH
JNENUCTBUSL MO €€ AOCTH)KEHUIO. COCTaBJISITh IUIAH NEHCTBUI, pacHpeneyisaTbh PO C
y46TOM MHEHHI YYACTHUKOB, OOCYKaTh Pe3yJIbTaThl COBMECTHOH paboThI,

OLICHMBAaTh KA4Ye€CTBO CBOETO BKJIaJla U KAKIOTO Y4YaCTHUKA KOMaHAbI B OOIuit
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPHSIM,

MpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULHUNA HOBU3HbI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILLECTBJISITh MO3UTHBHOE CTPATETHYECKOE IOBENCHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISITHE TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA
Camoopranuzauus:

CaMOCTOSITENIHO OCYINECTBIIATh NO3HABATENbHYIO NESITEIbHOCTh B 00acT (U3UKU U
aCTPOHOMMHU, BBIIBIISIT POOJIEMBI, CTABUTh U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENTBHO COCTABJISATh IUIAH PELICHMs] PACUETHBIX M KAUeCTBEHHBIX 3a/1a4, IJIaH
BBITTOJIHEHHUSI MTPAKTUYECKOH paboThl ¢ YYETOM HMMEIOIIHUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM,;

pacIIMpsITh PAMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUH,

JeNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT,



crocoOCTBOBaTh (POPMUPOBAHUIO M NPOSIBICHUIO SPYyAMLMH B obOjmactu (pU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJTLHBIH HHTEJLJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B N€ATEIBLHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM,

BJIaJIETh HABBIKAMU TIO3HABATENIbHOW pe(pJIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
TNENUCTBUN U MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMUIA,

UCTIOJIb30BaTh MPUEMBI peIIeKCHH JIJIsl OLICHKH CUTYALMH, BEIOOpPa BEPHOTO PEIICHUS,
YMETb OLIEHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS IO UX CHUKEHUIO,
MIPUHUMATb MOTUBBI U apTYMEHTBI APYTUX NPU aHATIU3€ PE3YIbTATOB IEATEIbHOCTH,
NPUHUMATB ceOsl, TOHNMasl CBOU HENOCTATKU M JOCTOMHCTBA,

MIPUHUMATb MOTUBBI U apTYMEHTBI APYTUX NPU aHAJIU3€ PE3YIbTATOB AEATEIbHOCTH,
NPU3HABATh CBOE MPABO U MPABO APYTHX Ha OIIHOKH.

B npouecce NOCTUXKCHUA JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOrpaMMbl IO (I)I/ISI/IKG JJIA

YPOBHS cpeaHero odmero odpa3oBaHus y 00YUYaAIOMUXCsl COBEPIIEHCTBYETCS] YMOLMOHATBHBIN
WHTEJUIEKT, MPEINoararIiui chOPpMHUPOBAHHOCTS

CaMOCO3HAHUs, BKJIOYAIOIIEr0 CHOCOOHOCTb MMOHMMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUZIETh HANIPABJICHUS PA3BUTHUS COOCTBEHHOM 3MOLIMOHAIBHOM chepsl, ObITh
yYBEPEHHBIM B cele;

CaMOperyJUpOBaHMs,  BKJIIOYAIOLIEr0  CAMOKOHTPOJb,  YMEHHE  MPHHUMATH
OTBETCTBEHHOCTb 33 CBOE MMOBEJCHHUE, CITIOCOOHOCTD aJaNTHPOBATHCS K YMOLIMOHAIbHBIM
HU3MCHCHUAM U MPOABJIATH FI/I6KOCTb, OBITD OTKPBITEIM HOBOMY,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMIIEHHE K NOCTHXKCHUIO LIEIH U yCIexy,
ONTUMU3M, UHULIUATUBHOCTL, YMCHUEC I[eflCTBOBaTb, HCXo4d U3 CBOUX BOSMO)KHOCTeﬁ;
OMIIaTHH, BKJ'II'OLIaI'OH_[eﬁ CIIOCOOHOCTb MOHUMATD SMOLIMOHAJIBHOEC COCTOAHUEC NPYTUX,
YUUTBIBATb €ro MpPH OCYIIECTBICHWH OOINEHUs, CIIOCOOHOCTb K COYYBCTBHIO H
COMEPEIKUBAHUIO;

COIHUAJIBHBIX HABBIKOB, BKJIHOYAIOIIMX CIIOCOOHOCTD BBICTPAUBATL OTHOLICHUA C
APYTUMH JIFOABMU, 3a00THTHCS, MPOSIBIISITH MHTEPEC U pa3peruaTb KOHQIUKTHI.

ITPEJAMETHBIE PE3VYJIbTATHI

K xonuy obydenust B 10 Kiacce npenMeTHbIE Pe3yJbTaThl HA YINIyOJIEHHOM YPOBHE TOJIKHBI
oTpakatbh CHOPMHUPOBAHHOCTD y OOYUAIOIINXCS] YMEHUH:

NOHUMATh pPOJIb (PU3UKH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOrHYEeCKOH,
COLIMAJIbHOW W 3TUYECKOH cepax AEATENbHOCTU YeNIOBEeKa, POJib U MeCTO (PU3UKU B
COBPEMEHHOM Hay4YHON KapTHHE MUPA, 3HAYEHUE ONUCATEIbHOMN, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIbHOW W TPOTHOCTHUECKOW (yHKIMH (PU3HUecKoH TeOopHH — MEXaHHKH,
MOJIEKYJISIPHOH (PH3UKH U TEPMOIUHAMHKH, POJIb (PU3NIECKOI TeOpUr B POPMUPOBAHUHU
NpeacTaBIeHNH O PU3NIECKON KapTHHE MUDA,;

pa3IM4aTh YCIOBHUS MPUMEHUMOCTH MOAETeH (PU3NIECKUX TN U MPOLIECCOB (SIBJICHHN):
UHepLHUAIbHAs CHCTEMa OTCYETa, abCONIOTHO TBEPAOE TENO, MaTepHajbHAs TOUKA,
PaBHOYCKOpPEHHOE JIBUKEHUE, CBOOOIHOE MasieHne, abCoMOTHO ynpyras aedopmanus,
aOCOMIOTHO ynpyroe u abCONOTHO HEYNPYroe CTOJNIKHOBEHHSI, MOJEIH Ta3a, KUIKOCTU



U TBEPAOrO (KPUCTAUTMYECKOTO) TeNa, UACAbHBIN a3, TOUSUHbIH 3apsi, OXHOPOJHOE
3JIEKTPUYECKOE MOJIE,;

pa3nu4aTe ycioBHs (TpaHHUbL, OONACTH) NPUMEHMMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BceoOmuil Xapaktep (yHIAMEHTaNbHBIX 3aKOHOB M OrPAaHUYEHHOCTHb
HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh W OOBACHATH MEXaHWYECKHE TPOLECChl U SBJIEHHS, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHHSI W 3aKOHbI MEXaHUKU (OTHOCHTEIBHOCTb MEXaHHYECKOTO
OBWDKEHUs, (POPMYJIbI KMHEMATHKH PAaBHOYCKOPEHHOrO ABIDKEHHsS, MpeoOpa3oBaHUs
lNanunes ot CKOPOCTH U epeMeLeHUs], 3aKOHbI HbI0TOHA, MPUHLIUIT OTHOCUTEIBHOCTH
l'anunes, 3aKOH BCEMHMPHOrO TSTOTEHHs, 3aKOHBI COXPAaHEHHUs HMIyJbCa W
MEXaHIMYECKOW YHEPTHH, CBsI3b pabOThI CHIIBI C U3MEHEHHEM MEXaHMYECKOW 3HEPTHUH,
yCIOBHSI PABHOBECHS TBEPIOTO Tejia), MPH STOM HCIIOJIB30BaTh MAaTEMaTHYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHS MPUMEHHUMOCTH (U3NYECKUX 3aKOHOB!
npeoOpazoBannii ['amumes, BTOPOro © TpPeTbEro 3akOHOB HBIOTOHA, 3aKOHOB
COXPaHEHUs1 UMITYJIbCAa U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHHS],
AHAJM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIOJIb3Ys OCHOBHBIC
nonioxkernst MKT 1 3akOHBI MOJIEKY JIIPHOH (PU3HUKU U TEPMOTUHAMHKH (CBS3b TABJICHUS
UOEANBbHOIO ra3a CO CpeJHEeH KUHETHYECKOW JHEpruell TEIUIOBOrO ABWXKEHUS U
KOHLIEHTpaLel ero MOJIEKyYJI, CBA3b TEMIIEPATyPbl BEIECTBA CO CPEAHEN KNUHETUYECKON
SHEPruel TEeIUIOBOIO [BHXKEHHMsS €ro 4acTHUll, CBsi3b JABJEHUs HOEANIBHOIO rasa ¢
KOHLIEHTpaLMel MOJICKYJ U €ro TeMneparypol, ypasHeHue Menneneesa—KnanelipoHa,
NEePBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS SYHEPTHU B TEIUIOBBIX MpOIeccax),
IIPU 5TOM HCIOJB30BATh MAaTEMAaTUUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHNUMOCTH ypaBHeHMs1 Menneneesa—KnaneipoHa,

aHAM3UPOBaTh W OOBSACHATH JJIEKTPUYECKHE SBJICHUS, WCIONb3ys OCHOBHBIC
MIOJIOXKEHUST M 3aKOHBI HJIEKTPOANHAMUKH (3aKOH COXPAHEHHS JIEKTPUIECKOTO 3apsia,
3ak0H KyJsioHa, mOTeHIMAIbHOCTD 3IEKTPOCTATHYECKOTO MO, IPUHLIMI CYyIePIO3ULIUT
3JIEKTPUYECKUX ITOJIEH, IPU 3TOM YKa3bIBasl yCJIOBUs NPUMEHUMOCTH 3akoHa Kysona, a
TAK)K€ MPAKTUUYECKU Ba’KHblE COOTHOLIEHMs: 3aKOHbl OMa Ui ydacTka L€ U AJis
3aMKHYTOH 3JIEKTpHUECKON 1emny, 3akoH Jxoynsa—Jlenua, npasuna Kupxroga, 3akoHbI
Dapanest st SNEKTPOIIN3A),

OINMHUCHIBATh (PU3NIECKHE MPOLECCH] U SIBJICHUS, HCIIONb3Ys BEINYHUHBL TEPEMEIIeHNUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIBbI, ABJICHUE,
NOTEHIMAJbHAS HEPrUs, KHMHETHUUYECKAas JSHEPrHs, MeXaHHuecKas dHeprus, padora
CHUJIBI, IECHTPOCTPEMUTENBHOE YCKOPEHHUE, CUJIA TSXKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHHUS,
MOIITHOCTb, SHEPT U B3aUMOIEHCTBHSA Tesa ¢ 3eMiIEH BOJIU3U €€ MOBEPXHOCTH, SHEPTHUS
ynpyroii aeopMani MPYKUHBL, KOJIUYECTBO TEIIOTHL, aOCOJIOTHAs TeMIeparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTHSI UICATBHOTO OJTHOATOMHOTO rasa,
paboTa HIeanbHOrO ras3a, OTHOCUTENbHAsl BIAXKHOCTH Bo3ayxa, KIIJ[ upeanbHOro
TEIUIOBOTO ABUTATENSA, DJIEKTPUYECKOE IOJIE, HANPSKEHHOCTD 3JIEKTPUYECKOrO MOJIs,
HAMpPsDKEHHOCTD MOJIA TOYEYHOIO 3apsiia WIM 3apsDKEHHOIO 11apa B BakyyMe U B
OUBJIEKTPUKE, IMOTEHLUAN JJIEKTPOCTATUYECKOrO IMOJsi, Pa3HOCTb IOTEHLHAJIOB,
SJEKTPOABIKYLIAs CUJIA, CHJIa TOKA, HANPSKEHUE, MOLIHOCTb TOKA, SJIEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHAEHCATOPa, COMPOTUBIICHUE Y4aCTKa LIENH C MOCIEA0BATEIbHBIM
U MapajulebHBIM COCAVUHEHUEM PE3UCTOPOB, JSHEPrus BJEKTPUYECKOrO  IMOJIA
KOHJIEHCATOpa,



OOBSICHATb OCOOEHHOCTH NPOTEKAHUS (PU3NUECKUX SIBJICHUN: MEXaHUIECKOE JIBIKECHHUE,
TEIUIOBOE JBM)KEHUE YACTHI] BEIECTBA, TETIOBOE PABHOBECHE, OPOYHOBCKOE TBHIKEHUE,
muddysus, ucrnapeHue, KUIMEHWE W KOHIACHCALWS, IUIABIEHHE W KPHUCTAJUTH3ALNA,
HaNpaBJIE€HHOCTb  TeIUIONepenayuy, 3JEeKTpU3alMsl TeJ, OKBUIOTEHLHAJIbHOCTb
MOBEPXHOCTH 3apsKEHHOTO MPOBOJIHUKA;

MPOBOJAUTH HCCIIENOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BENMYHHBI OT APYTOd C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, IpU 3TOM KOHCTPYHPOBaTb YCTaHOBKY,
(buKCHUpPOBaTh PE3yNbTATHl MOJYYEHHOH 3aBHCUMOCTH (PU3NYECKHX BEJIMYHH B BHIE
rpauKOB ¢ y46éTOM aOCOJIOTHBIX MOTPEINHOCTEH W3MEpPEHUH, NeNaTh BBIBOABI IO
pe3yJibTaTaM MCCeI0BaHUs,

NPOBOAUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKHX BEJIMYWH, NPH 3TOM BBIOMPATH
ONTUMANIbHBIH METOA M3MEPEHHs, OLICHUBAThb aOCOJIOTHBIE W OTHOCHUTENIbHBIC
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOZIUTD OIBITHI 10 TPOBEPKE NMPEAJIOKEHHOMN I'MIOTE3bI: IIAHUPOBATh SKCIIEPUMEHT,
cobunpaTh HKCIEPUMEHTATIBHYIO YCTAHOBKY, AaHAJTU3UPOBATh MTOJIyYeHHbIE PE3YJIbTATHI 1
JieNaTh BbIBOJ] O CTaTycCe MPEeIoKEeHHON THITOTE3hL;

cobmonare npasmia 0€30MacHOro TPyAa MPHU MPOBEACHUU HCCIEIOBAHUN B paMKax
yueOHOro 3KCIEPUMEHTa, NMPAKTUKyMa U Y4eOHO-HCCIEAOBATENIbCKOM W MPOEKTHOM
OEATEIbHOCTH C HCIOJb30BAHHEM HM3MEPHUTEIbHBIX YCTPOHCTB M JIabOpaTOPHOTO
obopynoBaHus;

pewarth pacuéTHbIE 331a4H C SIBHO 33JaHHON M HEIBHO 3aJJaHHOHN (PU3NIECKOI MOAEIBIO:
HAa OCHOBAaHMU aHaJM3a yCJIOBHS OOOCHOBBIBATh BBIOOP (HU3MYECKOH MOAENH,
OTBEYAKOLIEH TpeOOBaHUSAM 3a1a4H, IPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
NOCTYJaThl (PU3MUECKUX TEOPHH MpPH HCIONB30BAHUU MATEMATHYECKHX METOAOB
pelleHus 3a1ad, MPOBOAUTb pacuéTbl HAa OCHOBAHUM MMEIOIIUXCS JaHHBIX,
aHANM3UPOBATb pPE3yJbTaTbl M KOPPEKTUPOBATb METOAbl pELIeHUs C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB,;

pelaTh KaueCTBeHHbIE 3a/1a4H, TPeOyoImue NPUMEHEHNsI 3HAHUN U3 Pa3HBIX Pa3leoB
Kypca (QU3HWKH, a TakKe MHTErpaluy 3HAHUH W3 JPYIHX IPEAMETOB €CTECTBEHHO-
HAay4YHOIrO LMKJIA. BBICTPAUBATH JIOTMYECKYIO LIETIOYKY PACCyKAEHUH C OMOpON Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3n4eCcKue SBICHHS,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSCHEHNsI OCHOBHBIX MPUHLUIIOB PabOThI
U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB;
NPUBOIUTH MMPUMEPHI BKJIaa POCCUNHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B OOBSCHEHHME TIPOLIECCOB OKPY)KAKOLIEr0 MHPA, B PAa3BUTHE TEXHUKH H
TEXHOJIOTHH,;

aHAIM3UPOBaTh M OLEHUBATb IIOCJIEACTBUS OBITOBOH W  NPOWU3BOACTBEHHOMN
JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C (PH3MYECKUMH MpOLECcCaMu, C MO3UIHUN
5KOJIOTHYECKON 6e30macHOCTH, MIPEACTaBICHUN 0 paLuroOHaNIBbHOM
MIPUPOJONOIb30BAHNH, & TaK)XXE€ PasyMHOM HCIOJb30BAHUU JOCTHIKEHUN HAayKu U
TEXHOJIOTUH IJIsl TaIbHEHIero pa3BUTHS YeJIOBEUECKOro O0IIEeCTBRa;

MPUMEHATH Pa3jndHble CrIOCOObI paboThI ¢ HHpOpMaIUel PUIUIECKOTO COAEPIKAHUS C
UCTIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJIOTHH, TMPH  3TOM
UCTIOJIb30BaTh COBPEMEHHBIE HH(POPMATMOHHbIE TEXHOJOTHH AJIS TIOMCKA, TepepaboTKu
U TIpebsBIEHUs y4eOHOW M HAyYHO-TIONYJSIPHOW MH(OPMALIUK, CTPYKTYPUPOBAHUS U



UHTEpHpeTauny WHPOPMALNH, TOTYYEHHOW M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUYECKH
aHAM3UPOBATh MOJyYaeMyl0 WH(POPMALMIO U OIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIUXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a NCTOUYHNKA HH()OPMALTHH;
NPOSIBJIATD  OPTraHM3ALMOHHbIE W TIO3HABATEJbHBIE YMEHUS CaMOCTOSITEIIbHOTO
NpUOOPETEHNsI HOBBIX 3HAHUI B TPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKIX PadoT;

padoTaTe B TpyMNIle C HCIOIHEHHEM pPA3JIMYHBIX COLMANBHBIX POJEH, MIIaHMPOBATH
padoTy TpyNmbl, PAalMOHAIBHO pACHPENeNsTh MAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aIeKBATHO OLIEHUBATh BKJIAJ KaKIOTO U3 YYACTHUKOB I'PYIIIIbI B PEIIEHUE
paccMaTpuBaeMO MPOOIeMBI,

OPOSIBJIATE  MOTHBAIMIO K Oynymeidl npodecCHOHANBbHOW — eATENbHOCTH  I10
CHEeUUANTBHOCTAM (PU3NKO-TEXHUIECKOTO POQHIIS.

K xonuy obydenust B 11 Kiacce npenMeTHbIE Pe3yJbTaThl HA YINIyOJIEHHOM YPOBHE TOJIKHBI
oTpakath CHOPMHUPOBAHHOCTD y OOYUAIOIIMXCS] YMEHUH!

NOHUMATh pPOJb (U3HKHM B HKOHOMHYECKOH, TEXHOJIOTHYECKOHW, COLMANbHOW U
STUYECKON cepax NesTeNbHOCTH YeNOBEeKa, POJb M MECTO (PU3UKU B COBPEMEHHOMN
HAYYHOH KapTHUHE MUPA, POJIb ACTPOHOMHH B MPAKTHUECKON AESITEIbHOCTH YeJIOBEKa U
JampHEWIIeM  HAayYHO-TEXHWYECKOM  pAa3BHTHH,  3HAUEHHE  OMNHCATENIbHOM,
CHUCTEMATH3HUPYIOLIeH, OOBSICHUTENIbHOW M MPOTHOCTUYECKOH (DyHKIMHA (PU3NIECKOi
TEOPUH — OBJIEKTPOAMHAMHUKH, CIEIHAIbHOH TEOPUU OTHOCHTENBHOCTH, KBAHTOBOW
¢u3uky, ponb QU3NUECKOH Teopuu B (HOPMUPOBAHUH NPEACTABICHUN O (PU3NIECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKOH KapTHHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABJIECHUH O MPUPOIE,

pa3IM4aTh YCIOBHS MPUMEHUMOCTH MOAETeH (PU3NIECKUX TN U MPOLIECCOB (SIBJICHHH):
OJHOPOIAHOE JJIEKTPUYECKOE K ONHOPOJHOE MArHUTHOE TIOJs, TapMOHHYECKHE
KoyneOaHusl, MaTeMAaTHUYeCKHi  MAsTHUK, HICAIbHbIH MPY)XMHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, UACATbHBIN KOJeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOAEIEH
aToMa, aTOMHOTO Siipa ¥ KBAHTOBOW MOJZIESTH CBETA,

pa3auuaTh yCiIoBUsA (TPaHUIBL, OONACTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
NOHMUMATh BCeoOIUI XapakTep (pyHIAMEHTANbHBIX 3aKOHOB W OTrPAaHMYEHHOCTH
HCTIOJIb30BAHMSI YACTHBIX 3aKOHOB,;

AHAM3UPOBATh U OOBSCHITH 3JIEKTPOMATHUTHBIE MPOLECCHl M SIBICHHS, HCIOJb3YS
OCHOBHBIE TIIOJIOKEHUS] M 3aKOHBI D3JIEKTPOAWHAMHUKH M CIEHAJbHOH TEOpUHU
OTHOCHUTEJIbHOCTH (3aKOH COXPAHEHHUS HJIEKTPHUYECKOrO 3apsifa, cuiia AmIiepa, cuia
JlopeHua, 3akOH »3JEKTPOMArHUTHONW WHAYKOUH, mnpaBwio Jlenua, cBszp IC
CAMOHMHIYKIIMH B 3JIEMEHTE HJIEKTPHUUECKOH LIeTTH CO CKOPOCTBIO N3MEHEHHSI CHITBI TOKA,
MOCTYJIAThI CHIEHNATBHON TEOPUH OTHOCUTENbHOCTH DWHINTEHHA);

AHAM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBIICHHSI, HCITOJNIB3YsI TIOJIOKEHUS
KBaHTOBOH (m3uku (ypaBHeHHe JDiHIUTEeHAa 1is Gorosddexra, mepBelii U BTOPOH
noctysnatel bopa, mpuUHLKIT COOTHOIIEHUsT HeonpenenéHHocTel 1 elizendepra, 3aKOHbI
COXpaHEHHs 3apSAOBOTO M MAaCCOBOT'O YHCENl U YHEPTUU B SAEPHBIX PEAKIUSIX, 3aKOH
PaIMOaKTUBHOTO pacrana);

OIHUCHIBATh (PU3NYECKHE MPOLIECCHI U SBJICHHS, UCIIOJb3Ysl BEJTMUNHBL. HAMPSKEHHOCTD
3JIEKTPUUECKOTO TOJISI, TOTEHLIUAI 3JIEKTPOCTATHYECKOTO MOJISA, PA3HOCTh MOTEHINAJIOB,
SNEKTPOABIKYINAS CHJIA, WHAYKLUS MArHUTHOTO TOJIS, MAarHUTHBIA IOTOK, CHJa



Amnepa, WHOYKTHBHOCTb, SJIEKTPOABIDKYINAS CHJIA CAMOUHAYKLHUH, OSHEpPrus
MarHUTHOT'O TOJISi MPOBOJHHUKA C TOKOM, PEJISITUBUCTCKUN MMITYJIbC, MOJHAS SHEPTHS,
SHEPrus MOKOsI CBOOOJHON YaCTULIbI, SHEPTUS] M UMIYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsia siapa, SHEPTUs CBS3H SI/APA;

OOBSICHATD OCOOEHHOCTH TMpPOTEKaHWs (U3NYECKUX SIBICHUH: 3JEKTPOMArHUTHAsS
UHIYKLUS, CAMOMHAYKLHSI, PE30HAHC, HHTep(epeHLrs] BOIH, AU(PAKLUS, AUCTIEPCHS,
NOJIHOE BHYTPEHHEE OTpakeHue, porosnekrpudeckuii 3dpdexr (horoaddexr), anvda- u
Oeta-pacnanbl siiep, raMMa-usjydeHue sgep, Gusndeckue MPUHLHUIbI CIIEKTPATbHOTO
aHanM3a u padoThI J1azepa,;

OIpenessiTh HAMpPaBJIeHHEe WHIYKLUUH MArHUTHOIO TMOJIST MPOBOJHHMKA C TOKOM, CHJIbI
Awmrnepa u cunsl JlopeHua,

CTPOUTHh M300pa’keHUE, CO3MaBa€MOe IUIOCKHUM 3E€pKajioM, TOHKOW JIMH30U, U
PacCCUUTBHIBATD €r0 XapaKTEPUCTHKH,

NPUMEHSTh OCHOBOIOJArAKOLINE ACTPOHOMHYECKHE MOHSATHS, TEOPHH U 3aKOHBI IS
aHan3a U OObSICHEHUs (PU3MUYECKHX MPOLIECCOB, MPOUCXOMASIINX B 3BE3/IaX, B 3BE3THBIX
CHCTEMAax, B MEXTaJaKTHYECKOH cpene; ABIKEHHsI HeOeCHBIX TeJ, BOJIOLMU 3BE3] U
Bcenennoi,

MPOBOJAUTH HCCIIEIOBAHHE 3aBUCUMOCTEH (PU3MYECKHX BEJIUYMH C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJyYSHHOH 3aBHCUMOCTH (PU3MYECKMX BEJIMYHMH B BHAE TPapUKOB C YUETOM
aOCOJIOTHBIX ~ MOTPEIIHOCTeW HW3MEpPeHMH, JenaTb BbIBOAbI IO  pe3ysibTaTam
UCCIIEIOBAHMS,

NPOBOAUTH KOCBEHHbIE H3MepeHHsl (U3NYECKUX BEJIUYHMH, MPH STOM BBIOUPATH
ONTHMAJbHBIA METOA U3MEPEHHs], OLEHHBaThb aOCONIIOTHbIE U OTHOCHTENbHBIE
MOrPELTHOCTH MPSIMBIX 1 KOCBEHHBIX HU3MEPEHUH;

MPOBOJUTB OIBITHI IO MPOBEPKE MPEAJIOKEHHON FUIMOTE3bl: INIAHUPOBATH SKCIIEPUMEHT,
cobupaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY, AaHAJTU3UPOBATh MTOJIyYEHHBIE PE3YJIbTAThI 1
JeNIaTh BBIBOJ O CTATYCE MPEAJIOKEHHOH THIIOTE3H,

OIMUCBHIBATH METObI MOJYYSHHUST HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;

cobmonare npasmia 0€30MacHOrO TPyAa MPH MPOBEACHUH HCCIENOBAHUN B paMKax
yueOHOro 3KCIEPUMEHTa, NMPAKTUKyMa W Y4eOHO-HCCIEAOBATENICKOM W MPOEKTHOM
OEATEIbHOCTH C HCIOJb30BAHHEM HM3MEPHUTEIbHBIX YCTPOHCTB M JIabOpaTOPHOTO
obopynoBaHus,

pewaTh pacuéTHbIE 331a4H C SIBHO 33JaHHOH M HESIBHO 33JaHHOH (PU3NIECKOI MOAETIBIO!
HAa OCHOBAaHMHU AaHAJIM3a YCJOBHs BBIOMPAaTh (PUINUECKHE MOJENH, OTBEYANOIINe
TpeOOBaHMAM 3a7a4M, IPUMEHSTh POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIAThI
(pHU3NUECKUX TEOPHid MPU HCIIOJb30BAHUM MATEMAaTHYECKHUX METOOB PELICHHUs 3a/1ad,
MPOBOUTH PACUETHI HA OCHOBAHUN MMEIOLIMXCSI JAHHBIX, aHATM3UPOBATh PE3YJIbTAThI U
KOPPEKTHPOBATH METOABI PELICHUsI C YYETOM MOJTyYSHHBIX PE3YJIbTaTOB,

pelIaTh KaueCTBeHHbIe 3a1a4u, TPeOyoLe MPUMEHEeHHUs 3HAHUH 13 Pa3HbIX pa3aesioB
Kypca (QU3MKH, a TaKKe HMHTerpaluy 3HAHUI U3 OPYTrUX MPEIMETOB €CTECTBEHHO-
HAay4YHOIO LMKJA. BBICTPAUBATh JIOTUYECKYKO LIEMOYKY PacCyKICHHI C OMoOpod Ha
U3Y4EHHbIC 3aKOHbI, 3AKOHOMEPHOCTHU 1 (PU3UUECKHE SIBICHHSI,

HCIOJIb30BATh TEOPETUYECKUE 3HAHUS AJis1 OOBSCHEHHUS] OCHOBHBIX MPHHLHUIIOB PabOThI
U3MEPHUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJOIMYECKHX MPOLIECCOB,



NPUBOIUTH MPUMEPHI BKJIAIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHME TIPOLIECCOB OKPY)KAOLIET0 MHPA, B PAa3BUTHE TEXHUKH H
TEXHOJIOTHH;

aHAMM3UPOBaTh M  OLEHUBATb IIOCJIEACTBUS OBITOBOH W  MPOU3BOICTBEHHOH
OEATEIbHOCTH YEJIOBEKA, CBSI3aHHOH C (U3MUYECKUMH MpoLeccaMy, C MO3UIHN
5KOJIOTHYECKON 0e30macHOCTH, MIPEeNCTaBICHUN 0 paLuroOHaNIBbHOM
NPUPOAONOIB30BAHNH, & TAKXKE Pa3yMHOM HCIIONb30BAHUHN IOCTIDKEHHH HAyKd H
TEXHOJIOTUH JJIs NaJbHEHIero pa3BUTHS YeJIOBEUECKOro O0IIeCTBa;

MPUMEHSATb Pa3UYHbIe CIIOCOOBI paboThl ¢ MHpOpPMAIel (PU3MIECKOTO COAEPIKAHUS C
UCTIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTHH, TMPH  3TOM
UCTIOJIb30BaTh COBPEMEHHBIE HH(POPMALIMOHHbIE TEXHOJIOTHH AJIS [TOMCKA, TepepaboTKu
U TIpeabsBIEHUs y4eOHOW U HAyYHO-TIONYJSIPHOW MH(OPMALIUK, CTPYKTYPUPOBAHUS U
UHTEpHIpeTanuyu WHPOPMALIUHU, TOJYYEHHOH M3 Pa3IMYHbIX WCTOYHUKOB, KPUTHUYECKH
AHAM3UPOBATh MOJyYaeMyl0 WH(POPMALMIO U OIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIUXCS 3HAHUH, TaK M Ha OCHOBE aHAJIN3a NCTOUYHUKA MH)OPMALUH;
NPOSIBJIATh  OPTraHM3AaLMOHHBIE W TIO3HABATENIbHBIE YMEHHS CaMOCTOSITENIbHOTO
NpUOOPETEHNsI HOBBIX 3HAHUI B TPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIeIOBATEIbCKIX PadoT;

paboTaTe B TpyMNIle C HCIOIHEHHEM pPA3JIMYHBIX COLMANBHBIX pPOJIEH, MIaHUPOBATH
padoTy TPyINIBL, PAalMOHAIBHO pACHPENeysITh MAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aIeKBATHO OLIEHUBATh BKJIAJ KaKIOTO U3 YYACTHUKOB I'PYIIIbI B peIIEHUE
paccMaTpuBaeMO MPOOIeMBI,

NPOSIBJIATE  MOTHBALMIO K  Oynymeidl mpodecCHOHANbHOW — EATENIbHOCTH 10
CHEeUUANTBHOCTAM (PU3NKO-TEXHUIECKOTO POQHIIS.
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