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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpemHero oodmiero oOpa3zoBaHHs pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHMS OCHOBHOH 0Opa3oBaTelbHON IpOrpaMMbl,
npencrasieHHbx B PI'OC COO, a takxke ¢ yu€rom (enepanbHOi pabodeid mporpaMMbl BOCITUTAHUS U
Konuenuun mnpenonaBanus yudeOHoro mnpeamera «®dusmka» B 00pa3oBaTENbHBIX OpraHU3AIMIX
Poccuiickoit @enepanuu, peann3yonux OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMBI.

[Iporpamma mno ¢usuke omnpeaensieT o0A3aTeIbHOE NMPEAMETHOE COJEp’KaHUE, YCTaHABJIUBAET
PEKOMEHAYEMYIO TOCIEA0BATENIbHOCTh M3YUEHHS] TEM W pa3AesioB y4eOHOTo mpeaMera ¢ y4éToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTrO MpoIecca, BO3PACTHBIX
ocobenHocTel obOyuarommxcs. [Iporpamma mo ¢usuke Ha€T mpencTaBiIeHHWE O IEJAX, COJEPKaHHH,
oOuieit crpaterun oOy4yeHus, BOCIUTAHUS U Pa3BUTHSI 00YYarOIIMUXCs CpeJIcCTBaMH y4eOHOTo mpeaMeTa
«Du3nka» Ha yriyoJ€HHOM YpOBHE.

N3yuenne Kkypca (u3MKM yrIIyOJEHHOTO  YpOBHS  IO3BOJISIET  pealM30BaTh  3aa4d
npo(eCCHOHATIBHOW OpUEHTALMY, HANpaBIEHO Ha CO3/aHUE YCIOBUH I MPOSIBICHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaxAbIM 00ydarolUMes, KOTOPbIE HEOOXOJUMBI IS
MPOJIOJDKEHHST 00pa30BaHUs B OpPraHM3alusax MpodecCHOHATBHOTO OOpa3oBaHUS IO Pa3IUYHBIM
(GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUATIBHOCTSIM.

B nporpamme 1o ¢usnke onpeaenstoTcs MiIaHupyeMble pe3ylibTaTbl OCBOCHHS Kypca (GU3UKU Ha
YpOBHE cCpefHero o0mero oO0pa3oBaHUA: JIMYHOCTHBIE, METaNpeAMETHbIE, IpeIMETHbIE (Ha
yriy6néHHoM  ypoBHe). HayuHo-MeTojonoruueckoil OCHOBOM sl pa3paOOTKM TpeOOBaHMH K
JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM pe3yibTaTaM 00y4arolUXCs, OCBOUBILUX IPOrpaMMy
1o (U3MKe Ha YpOBHE CpeAHEro oodmero oOpa3oBaHus Ha yrilyOJIEHHOM YpOBHE, SBIISETCS CUCTEMHO-
NeATeIbHOCTHBIN MOIXO0/.

IIporpamma no ¢u3uke BKIOYAET:

IUTAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKM Ha YriayOJEHHOM YpOBHE, B TOM 4YHCIeE
IIpEeIMETHBIE PEe3YJIbTaThl IO TOAaM OOyUEeHHUS;

cojJiepkaHue yueOHoro npeamera «Pu3ukay 1o rojaM oOydeHusl.

[Iporpamma no ¢u3uke UMeeT MPUMEPHBIN XapakTep U MOXKET ObITh MCIIOJIb30BaHA YUUTEISIMU

(1)I/I3I/IKI/I JJIs1 COCTABJICHUS CBOUX pa6oq1/1x nporpamm.



[Iporpamma mo (pu3uMKe HE CKOBBIBACT TBOPYECKYIO MHUIMATHBY YYHUTENEH U MPEIOCTABISET
BO3MOJKHOCTH JUISI peasM3alliyl Pa3IMYHbIX METOAMYECKHX IOJXOJ0B K MPENoJaBaHUIO (U3UKU HA
yriIyOJaEHHOM YpOBHE MPH YCJIOBHH COXpAaHEHHS 0053aTENIbHOM YacTH COAEpKaHus Kypca.

duznka Kak Hayka o Hawmboyiee OOIMMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KadecTBe y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN BKJIQJ] B CHUCTEMY 3HaHUI 00 OKpYKawoIlleM MHpeE.
HIkoynbHBINH Kype (HU3UKH — CUCTEMOOOPA3YIOIINI Ul €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE NPOIIECCOB W SBICHHW, H3y4aeMbIX XHUMUEH,
Oouonorueit, ¢usndeckoil reorpadueii m acrpoHoMuei. lcmonap3oBaHWE W aKTUBHOE MPUMCHCHUE
(bu3NuecKuX 3HaHUU OMpeNeNnIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B cepe
SHEPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, IOJY4YEHHs HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU
cBoiicTBamu. M3yueHue (pu3MKM BHOCUT OCHOBHOM BKJIaJd B (POPMHUPOBAHHE E€CTECTBEHHO-HAyYHOMU
KapTHUHBI MUpa oOydaromierocs, B GOpMHUpPOBaHUE YMEHUIM IPUMEHSATh HAYYHBIM METOJI MO3HAHUS MIPU
BBITIOJTHEHUH UMU YIEOHBIX HCCIICIOBAHMIA.

B ocHOBy kypca ¢u3MKu Ha ypoBHE CpeaHero oOmiero o0pa3oBaHUS TOJOXKEH A HICH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €0 MOCTPOESHHUS.

Hoea uyenocmunocmu. B COOTBETCTBUM C HEH KypC SIBISETCSA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual M3 BCEX paslieioB (DM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCMYECKOW, TaK U
COBPEMEHHOU (U3HKH.

Hoea zenepanuzayuu. B cCOOTBETCTBHM C HEW Marepuan Kypca (GU3MKu 0ObeIUHEH BOKPYT
¢buznueckux teopuil. Benymmum B Kypce siBisieTcss GOpMUPOBAHUE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanusanus npeanosaraeT HMCIOJIb30BaHUE TI'yMaHUTapHOTO
noTeHnuana (PU3NYecKoil HayKH, OCMBICIIEHUE CBA3M Pa3BUTHUA (PU3UKU C Pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKHUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoen npuknaonoii nanpaenennocmu. Kypc dbusuku yriayOGiE€HHOTO YpOBHS Mpearoiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHHUM U3YYEHHBIX TEOPUI
u 3akoHOB. [Ipm sTOM paccMaTpuBalOTCs Ha ypOBHE OOIIMX MPEACTABICHUI U COBpPEMEHHbBIC
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peanusyercss IOCPEICTBOM  BBEIEHUS JIEMEHTOB  COJEP)KAHMUA,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHHM, a Takke OOCYXKIECHHs MpoOJeM palUMOHAIBHOTO MPUPOAOTOIb30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

OcBoeHue conepkaHus HporpaMMbl MO (U3MKE JO0DKHO OBITh MOCTPOCHO HAa MPHUHIHMIAX

CUCTCMHO-ACATCIIbHOCTHOTO IIOAXO/JA. I[J'ISI (I)I/ISI/IKI/I pcam3anus 3TUX HNPUHOUIIOB 6a31/1pyeTc51 Ha



MCTIOJIb30BAHNHU CAaMOCTOSATENILHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JIeHCTBYIOMIEro pakropa yueOHOTO
nporecca. g  yrmyOn€HHOro ypoBHS — OTO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO
HKCTIIEPUMEHTA, BKIIIOYAOUIETO (PPOHTATIBHBIC YUEHUYECKHE OMBITHI IPH U3YUYEHUH HOBOTO MaTepHania,
naboparopabie paboThl U pabOThl TpakThkyMma. [Ipu 3TOM BO3MOXKHBI JiBa crocoba peanu3anuu
¢u3nveckoro npakTukyma. B mepBom cirydae nmpakTUKyM mpoBoauTcs 6o B koHIe 10 u 11 kmaccos,
00 TIOCJe TMEePBOTO W BTOPOTO IMOJIYTOAMA B KAXKIOM W3 ITHX KiaccoB. Bropoit cmocob — 3to
MHTErpanus padoT MPaKTHKyMa B CHCTEMY JIA0OPATOPHBIX PadOT, KOTOPHIE MPOBOISTCS B IpoOIEcce
n3yueHusi paszgena (temsl). Ilpum sTom mon paboTamMu MpakTHKyMa MOHHUMAETCS CaMOCTOSITEIbHOE
HCCTeIOBaHUE, KOTOPO€ TPOBOIUTCS 1O PYKOBOJCTBY CBEPHYTOro, 000OmEHHOTO BHaa 03
ITOIIarOBOM MHCTPYKIIMH.

B nporpamme mo ¢u3mke cuUCTeMa YU4EHHYECKOTO SKCIEPUMEHTa, Ja0OpaTOpHBIX padoT H
MPaKTUKyMa TPEICTaBlieHa €IUHBIM IepeyHeM. BBIOOp TeMaTHKH sl 3TUX BHJIOB YUYEHHUECKUX
MPAKTUYECKUX pabOT OCYIIECTBISIETCS yJYaCTHUKAMHU 00pa3oBaTEIbHOTO IpOIecca HUCXONIs U3
OCOOEHHOCTEl MOYpPOYHOTO TIJIAHUPOBAaHUS U OCHalleHus kabuHera ¢usuku. Ilpu sTOM
o0ecrieunBaeTCs OBIIAICHUE OOYJAIOIMIMMHUCS YMEHHUSIMH TTPOBOIUTH MPSIMBIE U KOCBEHHBIE N3MEPEHUS,
WCCIIC/IOBAaHUSI 3aBHCUMOCTEH (M3MYECKHX BEIWYMH M TIOCTAHOBKY ONBITOB IO TIPOBEpKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl pelIeHHIO pacu€THBIX M KaueCcTBEHHBIX 3aaay. [Ipu stom s
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 33/a4Ml C SIBHO 3a/IaHHOM M HESIBHO 33JaHHOMN (puU3ndecKon
MOJENBI0, TIO3BOJIAIONINE MPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO paszfelna
Kypca, TaKk M HMHTETpUpYys NpPUMEHEHUE 3HAHUI M3 pasHbIX pas3zienoB. [ KayecTBEHHBIX 3a7ay
MIPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha 00bSICHEHUE/TIpe/ICKa3aHue MPOTeKaHUs (PU3NUECKUX SIBICHUN U
MPOLIECCOB B OKpYXKaroleil u3Hu, Tpedyrouue BbeiOOpa (U3MYECKON MOJeNnu [Uis CUTyaluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusiMu GI'OC COO k maTepuaibHO-TEXHHUECKOMY 00eCHedeHUI0
yueOHoro mpoiecca Kypc Gpu3uku yriayOn€HHOTO ypOBHS HA YPOBHE CPEAHETO OOIIero 0O0pa3oBaH s
JOJKEH M3y4aTbCsd B YCIOBHSIX MpeaMeTHoro kabunera. B kabuHere (U3MKKM TOMHKHO OBITH
HeobxouMoe JabopaTopHoe 000pyIOBaHUE JJIS BBIIIOJHEHUS YKAa3aHHBIX B Iporpamme 1o Qpusuke
YUYEHUYECKUX OIBITOB, JaOOpaTOpHBIX paboOT U padOT MpaKkTUKyMa, a TakXKe JIEeMOHCTPAIMOHHOE
obopymoBaHue.

JleMoHCTpaloHHOe 000pyioBaHue (POPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MUHUMAIBHOM
JOCTAaTOYHOCTU M 00eCreunBaeT MOCTAaHOBKY MEPEUYMCICHHBIX B MporpaMMme Mo (HU3MKE KIIIOYEBBIX
JEeMOHCTpAllMid Ul  HCCJIEJOBAHUS U3y4aeMbIX SBICHMM M MPOLECCOB, OSMIIUPUUYECKHX U

(1JYH,Z[aMeHTaJILHLIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHfI.



JIaGopaTtopHoe 00OpymOBaHHE JUIA YUYEHHUECKUX MPAKTUYECKUX paboT (opMHUpyeTcs B BUIC
TEMAaTUYECKUX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe OJJHOr0 KOMIUIEKTa Ha JBYX O0Yy4arolIuXcs.
Temaruueckue KOMIUIEKTBI J1a0OpaTOpHOro 00OpYIOBaHMS JOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HU(MPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPHUTEIBHBIX CUCTEM B BHJIC ITU(POBHIX JTa0OPATOPHI.

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHE HHTEpeca M CTPEMJICHUS OOyJaromUXCs K HAYYHOMY H3YYEHHUIO TMPHPOJIBI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN 0 HAYYHOM METOJIE TO3HAHUS M (DOPMUPOBAHHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIHM SIBJICHUSIM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiibTaTa W3ydeHHs] OCHOB CTPOSHUS MaTepHH
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKHU;

(dhopMHUpOBaHHE YMCHHIA OOBSICHATH SIBJICHHS C HCIIOJIB30BAaHHEM (DH3UYCCKUX 3HAHUUA U
HAyYHBIX JI0KA3aTeIIbCTB;

(hopMHpOBaHKE TPEJICTABICHUNA O pOJIM (PU3UKU JUIS Pa3BUTHS JIPYTHX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymyiieit mpodecCuoHaIbHONW NeATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOArOTOBKA K JaJlbHEHIIEMY O0yUEHHIO B 3TOM HalpaBlIeHUU.

JlocTrkeHne 3THX Leeil o0ecreynBaeTcsl pelieHneM CIEAYIOUINX 3aad B MpoLecce U3ydeHUs
Kypca GU3MKH Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus:

MpHUOOpeTeHNEe CUCTEMbI 3HAHUI 00 00IUX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAs MEXAHHUKY, MOJIEKYISPHYIO (HU3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI
acTpopU3UKH;

dbopMHpOBaHHE YMEHHI NPUMEHSATH TEOPETHUECKHUE 3HAHUA JUIsI OOBSICHEHHUS (PU3MUECKHUX
SIBJICHUW B TIPUPO/JIE U JUTSI PUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEITHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PEIICHUs PA3IMYHBIX 33/1a4 C SIBHO 331aHHOM (PU3NYECKON MOJAEIBIO, 3314,
MOAPA3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3NUEeCKON MOJeNH, aJleKBaTHOM yCIOBHUSAM 3a/1auH,
B TOM YHCIIE 33/1a4 MHKEHEPHOTO XapaKTepa;

MoHMUMaHue (U3NYECKUX OCHOB M TPUHIUIOB JCHCTBHS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSATENHHOTO IUIAHUPOBAHMS M TMPOBENEHUS (PUIUUECKUX
OKCIIEPUMEHTOB, aHajiW3a W UHTEpIpeTanuu HHPOPMAIUH, OMpeNeieHus] JIOCTOBEPHOCTU

MOJIYYCHHOT'O pE€3yJibTaTa,



CO3/IaHUE YCIOBUH Ui pa3BUTHS yYMEHHH IPOEKTHO-UCCIENIOBATEIbCKON, TBOPYECKOM
NeATeIbHOCTH;

pa3BuTHE HHTEpeca K chepaM nmpodecCHOHATBHOM e TEIIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TtpeboBanmsiMu OI'OC COO yrimyOonéHHBIN ypoBEeHb HM3ydeHHs y4eOHOTO
npeamera «®dus3uka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs BBHIOMpaeTCs OOydYaromMMUCH,
TUTAHUPYIOIIMMU TPOJIOJDKEHUE 00pa30BaHMS 110 CHIEIHATIBHOCTIM (PU3HKO-TEXHHUECKOTO PO QUL

Ha wusydenue ¢usumku (yriayOnEéHHBIH ypOBEHB) Ha YpPOBHE CpEOHEro oO0Imero odpa3oBaHUs
otBoautcs 340 gaco: B 10 xiacce — 170 yacoB (5 yacoB B Hezento), B 11 kmacce — 170 vacoB (5 yacoB
B HEJIETIIO).

[Ipennaraemplii B mporpamme mno (usMke mHepedyeHb JadOpaTOpHBIX U IMPAKTUYECKHX pPadOT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YYHUTENb JeaeT BHIOOp MPOBEICHUS JTa00PATOPHBIX pabOT M OMBITOB C
y4€TOM MHAUBUyaTbHBIX OCOOCHHOCTEN 00ydatonXCsl.

COILEP KXAHUE OBYUYEHUA

10 KJTIACC

Pa3znen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOALI.

Odusnka — QyHIaMEHTaNIbHAs Hayka O mpupoje. HayuHblii MeToa TO3HAHUS W METOMBI
UCCIe0BaHUS PU3NYECKUX SBIICHUH.

DKCIIEpUMEHT W Teopus B IMpolecce Mo3HaHUS MpHupoabl. HabmioneHue u SKCIepUMEHT B
buzuke.

CriocoObl  u3MepeHus: (PU3MUECKMX BENMYUH (aHAJNOTOBble W LU(POBBIE H3MEPUTEIbHBIC
prOOPbI, KOMIIBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemnocT u3mepenuit Gpu3nyecKux BeIUUUH (a0CONIOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue (u3nuecKkux SBICHUN U MPOLECCOB (MaTepualbHas TOYKa, aOCOIIOTHO
TBEPAOE TeNO, HaeaiabHas >KUIKOCTb, MJICANbHBIN Ta3, ToueyHbId 3apsm). [umortesa. dusmueckuit
3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3nYecKast TEOpHsL.

Porr um mecto ¢usuku B (HOpMHpOBAaHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAaKTUYECKOU JIEATETbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomuol, npaKmuKym.

N3mepenue cuibl TOKa U HAMPSHKEHUS B LIEMH MOCTOSHHOTO TOKA MPU MOMOIIU aHAJOTOBBIX U
U (POBBIX U3MEPUTETHHBIX TPUOOPOB.

3nakoMcTBO C mudpoBol mabopatopueit mo ¢usuke. Ilpumepsl u3MepeHHS QUINISCKUX

BCJIMYHWH IIPU MOMOIIIH KOMIIBOTCPHBIX JATYHUKOB.



Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHus. Cuctema oTcUETa.

[Ipsimast u oOpaTHas 3a7a91 MEXaHUKH.

Pannyc-BexTop MaTepuasbHON TOYKH, €70 IPOEKIMU Ha OCU CUCTEMBI KOOpAuHaT. TpaeKkTopusi.

[lepemenienue, CckopocTh (CpemHsisEi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOpPEHHE
MaTepuaIbHON TOYKH, MX MPOEKIMHM HAa OCH CHCTeMbl KoopauHaT. Clo)KeHue MepeMenieHul u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIKEHHE. 3aBHCHUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHHS U TTyTH MAaTepUaATIbHON TOYKU OT BPEMEHHU U UX IpapuKHU.

CBobOoaHoe maneHue. YCKOpeHHuEe CBOOOTHOTO TajeHHs. J[BukeHue Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH M YCKOPEHHUS MaTepUATIbHOW TOYKU OT
BPEMEHH U UX rpauKu.

KpuBonuHueitHoe nBrkeHue. J[BMKEHHE MAaTEpHAIbHOM TOYKM IO OKPYKHOCTH. YTJoBas M
nuHeWHass ckopocTh. llepwony wm wactota oOpamenus. lLleHTpocTpemutensHoe (HOPMaIbHOE),
KacatelbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTeprUaIbHOW TOUKH.

Texnuyeckue ycTpoilcTBa U TEXHOJIOTUYECKHE IMPOIIECCHI: CIUIOMETpP, IBM)KEHHE CHapsJIOB,
LENHBIe, IIecTepEHYaThIe U PeMEHHBIE MTepeladl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucTeMbl 0TCUETa, MILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTUK JBUKEHUS.

CrocoObl UCCIIENOBAHUS IBUKCHUI.

Nnmroctpanus npeaenbHoro nepexoa U u3MepeHue MrHOBEHHOUW CKOPOCTH.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue ABM>KeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBienue ckopocTH MpH ABMKEHUU O OKPYKHOCTH.

[IpeoOpaszoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue MyTed, TPaeKTOpUM, CKOPOCTEH MABIDKEHUS OJHOTO U TOTO K€ Tela B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHHS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHHs NpU NPSIMOJMHEWHOM PAaBHOYCKOPEHHOM JBHKEHUU MO HAKJIOHHOU
MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IIyTU OT BPECMCHU IIPHU PABHOYCKOPCHHOM JIBUKCHUU.



N3mepenue yckopeHUss CBOOOMAHOTO TaaeHUs (PEKOMEHJIOBAHO WCIIOJIb30BaHUE ITH(PPOBOIA
naboparopun).

W3yuenune nBUKeHUs Tena, OpPOLIEHHOIO TIOpU30HTalbHO. I[IpoBepka rumoressl 0 MpsMOU
MPOTNOPIUOHATBHON 3aBUCHMOCTH MEXAY JAIbHOCTBIO MOJETA U HAYaJIbHOM CKOPOCTHIO Tela.

N3yuenune nBuKEHUS TeJa IO OKPY>KHOCTU € IOCTOSTHHOM IO MOJIYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH epUojia OOpaIeHHs] KOHMYECKOTO MasTHUKA OT €ro IMapaMeTpoB.

Tema 2. lunamuxa.

IIepBbiii 3akoH Hprorona. MHeprumanbHble cucTembl OTcuéra. [IpMHIHII OTHOCHUTENBHOCTH
lanunes. HennepuuansHble CHCTEMBI OTCUETA (OTIPEICTICHUE, TTPUMEPHI).

Macca tena. Cuina. [TpyuHIuI cynepno3uiyu cui.

Bropoit 3akoH HbroTOHa 1711 MaTepruanbHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTALIMIOHHOW U HHEPTHOM MAcCCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJIEHUs OT BBICOTHI HaJ TTOBEPXHOCTHIO
MJIaHETHl W OT Teorpaduueckoil mupoThl. JIBWKeHHE HEOECHBIX TE€N W WX CIIYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBMKyerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJBKEHUS U cria TpeHus: nokosi. Koaddurment
TpeHusa. Cuna CONPOTHUBIICHHS] NPU JBWKEHUU Tela B JKUIKOCTU WIM rase, €€ 3aBUCHMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOIO JIBUJKEHHSL.

Hasnenue. ['mapocrarnueckoe gasienue. Cuia Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: MOJALIMIIHUKHM, JBHUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habmronenue ABMKEHUS TN B MHEPLHMATBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.

Kauenne pAByX UWIMHIPOB WIM 1IAapOB pPa3HOM Macchl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIILHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOIIEH MPUIOKEHHBIX K TENy CHJI C MPOU3BEICHUEM MAacChl Teja Ha
€ro YCKOPEHHE B UHEPIHAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIUX B PE3YJIbTATE B3AUMOICUCTBHS TEIL

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTs.

Bec Tena IIpHU YCKOPECHHOM MoabEME 1 NaJICHUH.



[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS TIOKOsl, KAUYEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIONIEH CHUJI IPU IBUKEHUHU OpyCKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka TMHOTE3bI O HE3aBUCHMOCTH BPEMEHH JBI)KCHUSI OpyCKa M0 HAKJIOHHOH IIOCKOCTH
Ha 33JJaHHOE€ PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPYKMHE U PE3UHOBOM oOpaslie,
OT UX JehOpMAIIHH.

N3yuenue nBuKEHMsI CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU uepe3 JIErkuil OJI0K.

N3mepenne koddduireHTa TpeHUs MO BEIWYMHE YIIIOBOTO Kod(dduimeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBmkeHHs: Opycka MO HAKJIOHHOM IUIOCKOCTH C MepeMEeHHbIM Ko3(dduineHtom
TpEeHHUSI.

N3ydenue nBukeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynmarenbHoe W BpaliatelbHOE JBUKEHHE TBEPJOro Tena.
MoOMEHT cuiibl OTHOCHUTENIBHO Ocu BpamieHus. llnedo cunpl. CrokeHwe Cuil, HPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPIIOTO TeEJA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InNyHOE PAaBHOBECHE.

TexHuueckre yCTpOWCTBAa M TEXHOJIOIMYECKHE MPOLECCHI: KPOHIITEHH, CTPOUTEIBHBIN KpaH,
penéTyarbie KOHCTPYKIUU.

emoncmpayuu.

VYcnoBus paBHOBeECHS.

Bunsl paBHOBecHsL.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJI YIIPYTOCTH.

N3ydyeHne ycTOHYMBOCTH TBEPIOTO TeJa, UMEIOILETO MJIOLIaAb OIIOPBI.

Tema 4. 3akonvi coxpanenusn ¢ mexanuxe.

NMiynec MaTepHanbHOM TOYKM, CHCTEMBl MaTepuUalbHbIX TO4eK. LleHTp Macc cucremsl
MaTepHAIBHBIX TOYEK. TeopeMa o IBUKEHUH LIEHTpa Macc.

NMiynbsc cuilbl M U3MEHEHHME UMITYJIbCA TENa.

3aKkoH COXpaHCHU UMITYJIbCA.



PeaktuBHOE NBHKEHUE.

MoMeHT umIysibca MatepraibHOM TOUKH. [IpencraBienue 0 COXpaHEHMM MOMEHTA UMITYJIbCa B
LIEHTPAJIbHBIX MOJISAX.

Pabota cuipl Ha MaJIOM U Ha KOHEYHOM IepeMenieHuu. [ 'padudeckoe mpeacTaBieHue padboTsl
CHJIBI.

MOIIHOCTD CHJIBL.

Kunernueckasi sHeprus MarepuaibHON TOuku. Teopema 00 M3MEHEHUN KMHETHUECKOW SHEPTHH
MaTepUaIbHON TOUKH.

[ToreHumanpHble W HENOTEHUMANbHbIE CUibl. [loTeHnmanbHas »sHeprus. l[loTeHnumanbHas
SHEprusi ympyro AehOpMHUPOBAHHOW TMpPYKUHBI. [loTeHIManpbHas HSHEPrus Tejia B OJHOPOIHOM
rpaBUTaliMOHHOM mnoJie. [loTeHimanbHas sHEprus Tejla B TPAaBUTALIMOHHOM I0JI€ OJHOPOJHOIO IIapa
(BHYTpH U BHe mapa). Bropas kocMuueckasi CKOpocTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13p pabOTHl HETIOTCHIIMAIBHBIX CHJI C M3MEHEHWEM MEXaHWYECKOW SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

VYpaBHenue bepHymnu Ui uAcaNbHOM JKUIKOCTH KakK CJIEJICTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOW SHEPTUH.

TexHuueckre ycTpoMCTBAa M TEXHOJIOIMYECKHE MPOLIECCHI: JBMKEHUE PAKET, BOJOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

N3mepeHune MOIHOCTH CUIIBL.

N3menenue sHEpruu Teia npu COBEpPIICHUN PabOTHI.

B3anMHble npeBpaleHrs KWUHETUYECKOM M NOTEHLHAIbHOW 3HEPruil Mpu JEHCTBUM HA TEJO
CUJIBI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3mepenne umirynsca Tena 1o TOpMO3HOMY IIyTH.

N3mepenue Cuitbl TATH, CKOPOCTH MOJIEITH AIEKTPOMOOUIISI U MOIIHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJNa C UMITYIbCOM CHIIBL.

HccnenoBanue coxpaHeHus UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUH.

N3MepeHne KWHETUYECKOW YJHEPTUH TEJIA IO TOPMO3HOMY ITYTH.

CpaBHeHI/Ie W3MEHEHHMS MIOTeHIINAIbHO! OHCPIruu NpyKUHBI C p360T0171 CHJIbI TPCHUS.
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Omnpenenenue pabOThI CHIIBI TPEHUS TP IBUKCHUH TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka 1 TepMOIMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlL.

OcHOBHBIE TOJIOXKEHUS  MOJIEKyIsipHO-kKuHeTndecko Teopun (MKT), ux omnbITHOE
obocuoBanue. Juddysusa. bpoyHoBckoe nBmkeHue. Xapakrep IBHKCHUS M B3aMMOJICHCTBHS YacTHUI]
BelecTBa. Mosienu CTpoeHus ra3oB, KUAKOCTEW U TBEPABIX T€l U OOBSICHEHUE CBOICTB BELECTBA Ha
OCHOBE 3TUX Mojened. Macca u pasmepsl Mosiekyn (atomoB). KonmumuectBo BemectBa. IlocTosiHHas
ABorazpo.

TennoBoe paBHOBecue. TemriepaTypa u criocoObl e€ usmepenusi. [llkana remnepatyp Llenscusi.

Monenbs uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHMUECKOM TEOPHM: YacTHIIbl Ta3a JBHXKYTCA
Xa0TUYECKH U HE B3aMMOJCHUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AGcostoTHas Temmeparypa (IKaita
temrneparyp KensBuna). 3akon [lanbrona. W3omporeccsl B HAEaIbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHue N30MpOIIECCOB: H30TepMa, H30X0pa, n3o0apa.

CBs3p MEXly JaBJICHUEM M CpPEIHEH KWHETUYECKOW DHEPrHed IMOCTYNATEIbHOIO TEIJIOBOTO
JBUKEHUS] MOJIEKYJ HJI€abHOrO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKONW TEOpHH
HJICATHHOTO Ta3a).

CBs13b aOCOJIIOTHOW TEMIEPaTypbl TEPMOJMHAMUYECKON CHCTEMBI CO CPEIHEH KHHETHYECKOM
SHEPruey MOCTYNATENIbHOIO TEIIOBOTO ABUKEHUS €€ 4YaCTHL.

Texnuueckue ycTpoHCTBa U TEXHOJOTHYECKUE MPOIIECCHI: TEPMOMETP, OapoMeTp, MOIyueHHue
HaHOMAaTepHUasoB.

emoncmpayuu.

Mopenu IBUKEHUS 4aCTUL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peabHOTO OPOYHOBCKOTO JIBUYKEHUSI.

Huddy3us xunkocreil.

Mogaens onbita [TepHa.

[IpuTsikeHne MONEKyII.

Mogenu KpUCTAIIINYECKUX PELIETOK.

Habnronenue u nccieoBaHue H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

HccnenoBanue mporecca YCTaHOBJIEGHUS TEIJIOBOTO PaBHOBECHs IMpPHU TEIJIOOOMEHE MEXIy

ropsiue U XOJOJIHOU BOJOM.
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N3ydeHne W30TEPMHUYECKOrO Imporecca (PEKOMEHJOBAHO  WCIOJIB30BaHHWE  MHQPPOBOIA
naboparopun).

N3ydenune n30X0pHOTO mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (TZl) cuctema. 3amaHue BHEIIHUX YCJIOBHH ISl TEPMOJIMHAMHYECKOU
cucteMbl. BHemHue u BHyTpeHHUE mapameTpbl. [lapameTpbl TepMOIMHAMUYECKOW CHUCTEMBI Kak
CpeIHUEe 3HAYCHUS BEITUYNH, OMMCHIBAIOIINUX €€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoanHamuku. CaMONpPOU3BOJIbBHAS peTaKcalus TEPMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenb uieansHOTrO ra3a B TEPMOJIMHAMUKE — CUCTEMAa YpaBHEHUM: ypaBHeHHE MeHeneeBa—
Kitanelipona v BelpakeHue JUIsl BHYTPEHHEN SHEPTUH. Y CIIOBHUSI IPUMEHUMOCTH 3TOW MOJIETN: HU3Kas
KOHIICHTPAIIUS YaCTHII, BRICOKHE TeMIEpaTypbl. BeipaxkeHue yisi BHyTpEeHHEH SHEPTHUH OTHOATOMHOTO
UJeabHOTO Tas3a.

KBasucrarnueckue u HECTaTHIECKUE TTPOIIECCHI.

DneMeHTapHas paboTa B TepMOJAUHAMHKE. Berarcinenne paboTsl mo rpaduky mnporecca Ha pV-
JarpaMme.

Tennonepenada kak crnoco® M3MEHEHHWsI BHYTPEHHEH SHEPTHH TEPMOIAMHAMHYECKON CHCTEMBI
6e3 coBepiieHus padboThl. KoHBeKIus, TEMIONPOBOIHOCTD, U3Ty4YEHHUE.

KonnuectBo TemnoTel. TemnoéMKocTh Tena. YenbHas U MOJSIpHas TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenbHasi TEIUiOTa CropaHus ToIUiMBa. Pacu€r kojmuecTBa TEIUIOTHI MPHU
terionepenaue. [lonstie 06 aquabaTHoM mpoiecce.

[lepBrIii 3ak0H TepMOAMHAMUKH. BHyTpenHsst sHeprusi. KomnuecTBo Temnotsl U paboTa Kak
Mepbl U3MEHEHHSI BHYTPEHHEN SHEPTUH TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoil 3ak0H TEpMOAMHAMUKHU IJi1 PAaBHOBECHBIX IPOLIECCOB: Y€pe3 3aJaHHOE PaBHOBECHOE
COCTOSSHUE TEPMOJMHAMHYECKON CHUCTEMBl MPOXOJUT EAMHCTBEHHas aauabdaTta. AOCOIIOTHAas
TeMIeparypa.

Bropoii 3akoH TepMOOMHAMUKH J[UIsi HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXHO IEpeaaTh
TEIJIOTYy OT Ooyiee XONOJHOTO Tena K Oojee Harpetomy ©Oe3 kommeHcanun (Kmaysuyc).
HeobGpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnune! aevictBus TeminoBbix Mamud. KIT/I.

MakcumanbHoe 3Hauenue KITJI. [ukn Kapho.
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DKOJIOTHYECKHE AaCMEKThl HCIOJIb30BAaHUSI TEIUIOBBIX JBUraTteneil. TemioBoe 3arpsizHEHHE
OKpYKaroLEW Cpeibl.

TexHuueckre yCTpOHWCTBA W TEXHOJOTUYECKHE TIPOLIECCHI: XOJIOAWJIBHUK, KOHIUIIMOHED,
TU3ENbHBIA U KapOIOpaTOPHBIN JBUTATENH, TapoBas TypOWHA, OJyYeHUE CBEPXHU3KHUX TEMIIEpaTyp,
YTWIM3alUsS  «TEIUIOBBIX» OTXOJOB C  HCIOJIb30BAaHMEM TEIUIOBOTO  HAcoca,  YTHIIM3aLUs
OMOOPTraHMYECKOTO TOILIMBA JIJISl BRIPAOOTKU «TETIJIOBOW» M AJICKTPOIHCPTHH.

Jemoncmpayuu.

N3menenue temiiepaTypsl Mpy aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEeHHE YIENBHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPTUu.

UccnenoBanue agunabaTHOTrO mpoiiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATETICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3mepenue yaenbHOM TEMIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOro mporecca.

N3yueHne B3aMMOCBSI3M SHEPIUHM MEXMOJIEKYJISPHOIO B3aUMOJACHCTBUS M TEMIIEpaTyphbl
KHUIICHUS KUIKOCTEM.

Tema 3. Acpecammnsvie cocmosanus eeuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u  KoHAeHcauusd. Vcmapenune © = KumneHue. YJenbHas — TemioTa
napooopa3zoBaHusl.

Hacpimiennele 1 HeHacblleHHbIe Napbl. KadecTBEHHAash 3aBHCHUMOCTb IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO TMapa OT TeMIIepaTypbl, WX HE3aBHCHUMOCTh OT 0OBEMaA HACBIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AABJICHHS B )KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KpPUCTAILIOB.
[1naBnenue u KpuctaumM3aius. Y aenbHas TeIoTa miasieHus. Cyonumanus.

Hedopmaruu tBEpOTO Tena. PacTsokenue u cxarue. Casur. Moayns FOnra. Ilpeaen ynpyrux
negopmaruii.

TemoBoe pacuiupeHne KUAKOCTEH U TBEPABIX Tell, 00bEMHOE W JIMHEWHOE paclIupeHHe.
AHTapMOHU3M TEIJIOBBIX KOJIEOAHHH YacTHUI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO pacIIMpPEHHs Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEepruu B (pa3oBBIX MEpexoax.

13



YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOe HaTshkeHHe. Kod(pQUIMEHT NOBEPXHOCTHOTO HATsDKeHUs. KanmmisipHbie
siBJIeHUs. J[aBieHue 1Mo UCKPUBJIEHHOM MTOBEPXHOCTHIO kuakocti. @opmyina Jlamaca.

TexHuueckre yCcTpoMCTBAa M TEXHOJIOTUYECKUE IMPOILIECCHI: KUIAKUE KPUCTAJUIbI, COBPEMEHHbIE
MaTepuabl.

Jemoncmpayuu.

TennoBoe pacuMpeHue.

CBoiiCTBa HACHIIICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTHHBIMH TIEHKAMHU.

CmauuBaHue.

Kanwmnspueie siBneHusI.

Mopenu HEeHbIOTOHOBCKOM YKHIKOCTH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUTABJICHUS KPUCTAIUNIMYECKOTO BEIIECTRA.

Buaer nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTApEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yuenune cBOWCTB HACBIIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOMN BIaKHOCTH BO3[yXa U OIICHKA MAacChl HapOB B IOMELICHHUH.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue moaynsa FOnra.

HccnenoBanue 3aBucuMocTu AeopMaui pe3uHOBOro 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.

Pa3znea 4. DiiekTpoanHamMuKa.

Tema 1. Inekmpuueckoe none.

DnekTpu3alus Tel U €€ MposBICHUs. DIEKTPUUYECKUi 3apsia. [Ba BUa AIEKTPUUECKUX 3apsI0B.
[IpoBOAHMKH, AMDIEKTPUKH M TMOJYNPOBOAHUKU. DIEMEHTAPHBIM SJIEKTPUUYECKUU 3apsa. 3akoH
COXpaHEHUs ANEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

QHCKTpI/I‘-ICCKOC noue. Ero neiictBue Ha SJICKTPUYICCKHUC 3aps/ibl.
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Hanpsok€aHocts  anektpuyeckoro  mnousist.  IIpoOnbiii  3apsn.  JluHum — Hanpspk€HHOCTH
ANIEKTpUYecKoro nojist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[IoTeHIManbHOCTh  BJIEKTPOCTATUYECKOrO I0JIA. Pa3HOCTh NOTEHIMANIOB U HAaIpPsLKCHUE.
[loreHumanpHas 3Heprus 3apsaa B JJIEKTPOCTATHYECKOM Itosie. [IoTeHmman 31eKTpocTaTudecKoro
noJist. CBsi3b HANpPsHKEHHOCTU MOJSL U Pa3HOCTU MOTEHIUAIOB JJISl 3JIEKTPOCTaTUYECKOrO MOJIs (Kak
OJIHOPOJHOTO, TaK U HEOJAHOPOHOTIO).

[TpuHIMIT Cynepno3uIuy ANEKTPUUECKUX TTOJIEH.

ITome Toueunoro 3apsima. Ilome paBHOMEpHO 3apsbkeHHOW cdepsl. [lose paBHOMEpPHO
3apsOKEHHOTO TIo 00BhEMY miapa. [losie paBHOMEpHO 3apspKeHHOW OeckoHeYHOU miockocTu. KapTunbt
JINHUH HaNpsKEHHOCTH ATUX MOJIEW M SKBUIMOTEHIMAIBbHBIX TOBEPXHOCTEM.

[IpoBOAHMKY B AIEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKY B 2JIEKTPOCTATUYECKOM MOJI€E. J{UaneKTpudeckas MpOHUIAEMOCTh BELIECTBA.

Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOpA.

[TapamensHOE coennHEHNE KOHIEHCATOpoB. [locnenoBaTenbHOe coeAMHEHNE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

JIBr>KeHre 3apsKE€HHOM YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECCHI: AIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE JIIEKTPONpPUOOPOB, KOHAECHCATOpPHI, reHepatop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

DIIEKTPUYECKOE T0JI€ 3aPSHKCHHBIX IIAPUKOB.

DIEKTPUYECKOE I0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reneparopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUUECKOM TOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

VYeTpoicTBO U IeHiCTBHE KOHIEHCATOPa MOCTOSIHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAJAM IUIACTHUH, PACCTOSHUS
MEXIY HUMU U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus MEeKTPUUECKOro MOJIs 3apsyKEHHOTO KOHAEHCaTopa.

3apsnka 1 pa3psiika KOHIAEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OI_[CHKa CHJI B3aMMOICHCTBUSA 3apPsAKCHHBIX TCII.
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HaGnronenue mpeBpalieHusi SHEPruM 3apsHKCHHOTO KOHJIEHCATOpa B HSHEPTUIO0 HM3IIyYCHHUS
CBETO/INO/1A.

N3ydeHnne npoTekaHus TOKa B LIENH, COAEpKaleil KOHJIEHCAaTOP.

Pacnipenenennie pa3HOCTH MOTEHIMATIOB (HAIMPSHKEHUsSI) MPU IMOCIEA0BATEILHOM COEIMHEHUU
KOH/ICHCATOPOB.

HccnenoBanue paspsia KOHJIEHCATOPa YEPE3 pe3UCTOP.

Tema 2. Ilocmoannwiit IneKmpuiecKuil mox.

Cuna toka. [IocTOSIHHBIN TOK.

VYcrnoBusl cylecTBOBaHUS MMOCTOSIHHOTO 3JIEKTpUUecKkoro toka. Mcrounuku Toka. Hanpsoxenue
UudJCE.

3axon Oma Juig yyacTKa LenH.

DNEeKTpUUYECKOe COMpPOTUBIEHHE. 3aBUCUMOCTh COMPOTUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT
€ro JJIMHBI U TUIOIIA/IU TONIEPEYHOr0 CeYeHHs. Y IeIbHOE COIPOTUBIICHHE BELIECTBA.

[locnenoBarenpHOE, MapajieNbHOE, CMEIIAaHHOE COEJUHEHHE TMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nenei. [Ipasuna Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[xoyna—Jlenna.

MoniHOCTh 3EKTPUYECKOTO TOKA. TerioBast MOITHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC m BHyYTpeHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma s TOJHOM (3aMKHYTOM)
AJIEKTPUUECKOH 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOoe 3aMbIKaHueE.

KonneHcarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckre yCTpOCTBa M TEXHOJOTWYECKHUE IPOILECCHl: AMIIEPMETP, BOJBTMETP, PEOCTaT,
CYETUHK JIEKTPUUYECKON SHEPTUM.

emoncmpayuu.

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

HccnegoBanue 3aBUCHUMOCTH CUJIbI TOKA OT HANPSKEHUS AJI pE3UCTOPA, JIAMIIbl HAKAIUBAHUS U
CBETOMO/1a.

3aBUCUMOCTh  CONPOTHUBJICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJIU
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COIPOTHUBIIEHUS IIPH ITOCTOSIHHOM HAIIPSDKEHUU.

IIpsamoe wusmepenne OJIC. KopoTkoe 3aMblkaHHE€ TajlbBAHMYECKOTO DJJIEMEHTa M OILIEHKa
BHYTPEHHETO CONPOTHUBIICHUS.

Crnioco0bl coelMHEHNs UCTOYHUKOB Toka, DJ]C Garapei.

HccnenoBanue pasHOCTH MOTEHIMAIOB MEXAY IOJIOCAMM MCTOYHHMKA TOKAa OT CHJIBI TOKa B

OCIIN.

16



Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxym.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOTro CONPOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAKaJIUBaHMsL.

YBenuueHue npeziena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C u BHYTPEHHETO CONPOTHUBIICHNS HCTOUYHUKA TOKA.

UccnenoBanue 3aBucumoct OJIC rajbBaHUYECKOTO 3JE€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKAHUH.

HccnenoBanue pasHOCTH MOTEHIMAIOB MEXAY IMOJIOCAMHM HCTOYHHMKA TOKAa OT CHJIBI TOKa B
LeMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

DnexTpuyeckass MPOBOAUMOCTh DPA3JIMYHBIX BELIECTB. DJIEKTPOHHAs] MPOBOJUMOCTH TBEPJBIX
METaJJIOB. 3aBUCUMOCTb COMPOTUBJICHUS METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOWCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs! U IPUMECHAsi MPOBOIUMOCTH MOJIYIPOBOIHUKOB. CBOMiCcTBA P—
n-nepexoja. [loaynpoBogHHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHUI TOK B JIEKTPOJUTAX. DIEKTPOIUTHYECKAS TUCCOIUALINS. DIEKTPOIN3. 3AKOHBI
®dapages 1S AIEKTPOIU3a.

DIIEKTpUYECKHl TOK B razax. CamMOCTOSTEIbHBIA M HECAMOCTOSITENIbHBIN pa3psaa. Paznmuunbie
THIIBI CAMOCTOSTENIBHOTO pa3psana. Momnus. [1na3zma.

TexHuueckre ycTpoMCTBA U MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psAHbIE JaMIIbl, 3JEKTPOHHO-
my4yeBasi TpyOKa, TOJYIPOBOJHUKOBBIE MPUOOPHI: JHOM, TPAaH3UCTOP, (HOTOAUOMA, CBETOIUO,
rajibBaHuka, pahuHUPOBAHUE ME/IY, BHIILJIAaBKA aJTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza dapanes.

HckpoBoii pa3psa 1 IpoBOAMMOCTD BO3AYyXa.

CpaBHEHHE POBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Habnronenue snexTpoiinsa.

HSMCpCHI/Ie 3apsAaga OATHOBAJICHTHOI'O MOHA.
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HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3uyecKHil NPAKTUKYM.

CriocoObl m3MepeHus: (U3MYECKUX BEIUYMH C HCIOJIb30BAaHHEM AaHAJOTOBBIX M HHU(POBBIX
M3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIIbHBIE
[IOTPEIIHOCTH U3MEpPEHUH Ppu3nyeckux BeauunH. O1ieHKa rpaHul] OrPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHH, HUCCIIEIOBAaHUM 3aBUCUMOCTEH (U3UYECKUX BEIUYMH,
MpOBEpKa TMPEUIOKEHHBIX TUMOTe3 (BBIOOP M3 pabOT, OMHMCAaHHBIX B TEMAaTHUYECKHX pa3Jesiax
«YYeHHUEeCKU FIKCIIEPUMEHT, Ja00paToOpHbIe pabOThl, IPAKTUKYM»).

MexnpeameTrHble CBSI3HU.

N3yuenne kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs € Y4€TOM
COJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOJIOrMH, XUMHH, Teorpaduu 1
TEXHOJIOTHUHU.

Mescnpeomemmnvie nonamus, Cc6A3AHHbIE C U3YUEHUEM MeEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HayyHbIi (akT, runore3a, Qu3nMyeckas BeJIUMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
SKCIEPUMEHT, MOJEJIMPOBAaHUE, MOJEIb, W3MEpPEHHE, MOTPEIIHOCTH H3MEpPEHHH, H3MEepUTEIbHbIE
puOOpHI, G pPoBast J1aAbopaToOPHs.

Mamemamuka: penieHue cUCTeMbl ypaBHeHU. JInHeiHas GyHKIus, mapadosa, runepOosia, ux
rpadpuku U CBOHCTBAa. TpuroHoMmerpudeckue (yHKLIMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPBI M MX MPOEKIMH HAa OCHU KOOPAMHAT, CIOKECHUE
BEKTOPOB.

Buonozua: mMexanuueckoe IBIDKEHUE B JKUBOW mpupone, auddysus, ocmoc, TernaooOMeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKaroLled cpeabl, yTwin3auus OHOOPraHUYeCcKOro
TOIUIMBA JJIs1 BBIPAOOTKH «TEIJIOBOI» U AIIEKTPO3HEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KalWUISIpHbIE
SBJICHUS B IIPUPOJIE, DJICKTPUUECKUE SIBJICHUS B )KMBON IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOCHUE BEILECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, IOJy4eHHE HAHOMAaTepHUaJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, KUJKUE KPHUCTAJUIbI, JIEKTPUYECKHE CBOICTBA METAJUIOB, DJIEKTPOJIMTHUYECKAs AMCCOLMALMS,
raJlbBaHMKa, JNEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozcua: npeoOpazoBaHME JBIKEHUI C HCIOJb30BAaHMEM MEXAaHU3MOB, YUYE€T CyXOro
KHUJIKOTO TPEHMs B TE€XHUKE, CTATUYECKHE KOHCTPYKIHMM (KPOHILITEWH, pemérdyarbie KOHCTPYKIHMH),
HCII0JIb30BAHNE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE (TMPOCKOIL, BOJOMET U APYIHUE), IBUTATEID

BHYTPCHHCTO CropaHus, IapoBas Typ6I/IHa, OBITOBOM XOJOOUJIBHUK, KOHAWIMUOHCP, TCXHOJIOTHU
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MOJIY4YCHHA COBPCMCHHLIX MATCpUAIOB, B TOM YHCJIC HAHOMATCpHUAJIOB, W HAHOTCXHOJIOI'UH,
SIIEKTPOCTAaTHYECKass  3alllUTa,  3a3eMJICHHE  JJIEKTPONPUOOpPOB,  Tra3opaspsaHble  JIAMIIHI,

IIOJIYIIPOBO/IHUKOBBIE NPUOOPHI, FaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmopaeicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHutHoe mose. Bekrop
MAarHUTHOM UHAYKIMH. [I[puHIMI Cynepno3suumym MarHuTHEIX 1oJIel. JIMHUM MarHUTHOM MHTyKIUH.

MaruuTHoO€ T0Jie POBOJHUKA C TOKOM (TIPSIMOTO TMPOBOJHUKA, KATYIIIKA U KPYrOBOTO BHUTKA).
OmnsiT Dpcrena.

Cuna Amrniepa, €€ HanpaBJIE€HUE U MOTYJb.

Cuna Jlopenua, €€ HampaBiieHHE W MOJYJb. /[BM>KeHHE 3apspKEHHOM YacTHIBI B OJTHOPOJHOM
MaraHutHoM noJie. Pabota cuner Jlopena.

MarnuTHOe ToJie B BemecTse. DeppoMarHeTHK, apa- U TuaMarHeTHKH.

TexHnueckne yCcTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: IPUMEHEHNE OCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DSJEKTPOJABUTATENh SKOOM, YCKOPUTEIH 3IIEMEHTapHBIX
YacTHLI.

Hemoncmpayuu.

Kaptuna nuHMI MHAYKIUA MarHUTHOTO MOJIS MOJOCOBOTO U TMOJKOBOOOPA3HOIO MOCTOSTHHBIX
MAarHUTOB.

KaprtvHa nuHMI MarHUTHOM WMHIYKIMHU TOJISL JJIMHHOTO MPSMOIO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOJAHMUKA, KATYILIKH C TOKOM.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeH11a Ha MOHBI JEKTPOJIUTA.

Habnronenue ABM>KEHUS MTy4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT OeHCTBUS YMEKTPOU3MEPUTENBHOTO TPUOOPA MArHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyMm.

HccnegoBanue MarHUTHOTO MOJIst HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTHKOB.

UccnegoBanue AeiicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiiel AMmepa.
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N3yuenune 3aBUCMMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHUSI CHIIBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBnenue osyeKTpoMarHuTHOW UHAYKUUHU. [loTOok BekTOopa MarHUTHOM uHAYKuuu. JIC
UHIYKIMU. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu dapanes. BuxpeBoe anextpuueckoe mnose. Toku
dyko.

OJ1C uHAYKIUKA B TPOBOJHUKE, TBIKYIIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NunyktuBHocTh. Karymika WHIYKTHBHOCTH B IEMH  TOCTOSSHHOTO ToKa. SIBieHuHe
camouHaykuuu. DJ1C caMOMHAYKIUY.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckre yCTpPOMCTBA M TEXHOJOTHUYECKHE MPOIECCH: WHAYKIIMOHHAS I€4Yb, COJICHOW/I,
3aIKTa OT JICKTPU3AIUHN TEN MPU JBMKEHUN B MAarHUTHOM T10JI€ 3€MJIH.

Hemoncmpayuu.

HaGnronenue siBieHust SeKTPOMArHUTHON WHTYKITHH.

Uccnenosanue 3aBucumocty JIC HHAYKIMHU OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

[IpaBuno Jlenna.

[Tamenne MaruuTa B aJlOMUHHEBOM (MEIHO) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Uccnenoanue 3aBucumoctu J/]C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHS CUJIbI TOKA B I[CTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HccnenoBanue siBiICHUS AIEKTPOMArHUTHOM MHIYKIIUU.

Onpenenenre HHAYKIUHA BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sBICHUS CAMOWHTYKITHH.

COopka Moenu 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pazpea 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHast cucrema. CBOOOJHBIE KOJICOAHMSI.

I'apmonnueckue konebanus. KuHematndeckoe W JUHAMHYECKOE OIMUCAHUE. DHEPreTUYecKoe
omucaHue (3aKOH COXpaHEHWS MEXaHMYeCKOW »SHepruu). BBIBOI IWHAMHYECKOTO OIMHMCAHUS
rapMOHUYECKHUX KOJIeOaHUI U3 UX YHEPTETUYECKOTO U KHHEMATUYECKOTO OMUCAHMUSI.

Ammmntyna u daza konebanuii. CBSI3p aMIUUTYABI KOJEOAHWUN WCXOJHOW BEIMYUHBI C

aMIUTUTyIaMU KoJieOaHui €€ CKOPOCTH M YCKOPEHHUSI.
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[lepuox u wacrora koneOanwidi. Ilepmon ManbiX CBOOOTHBIX KOJIEOAHWH MaTEeMaTHYECKOTO
MasiTHHKA. [lepron cBOOOIHBIX KOJICOAHUH PYKUHHOTO MAasTHUKA.

[lonsiTne o 3aryxarommx KoseOaHusx. BeiHykaeHHble Konebanus. Pe3zonanc. Pe3onancHas
KpuBasi. BnusiHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOW. ABTOKOJICOaHUSI.

Texnuueckue yCTpOHCTBA U TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, Yachl, KayellH,
MY3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuce KonedaTeTbHOTO JBIKEHUSL.

Habnroienne He3aBUCHMOCTH MepHoJia MaJIbIX KOJIEOAHUH I'py3a HA HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojgeOaHUN M 3aBUCUMOCTU IepHoJa CBOOOJHBIX KOJeOaHUN OT
CONPOTUBIICHUSI.

UccnenoBanue koneOaHuM Trpy3a Ha MacCUBHOW MNpYyXUHE C 1Leabl0  (OPMUPOBAHUSA
MpesicTaBiIeHU 00 uealbHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanne BEIHYKIEHHBIX KOJICOaHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

N3mepenne neproja cBOOOHBIX KOJeOaHUH HUTSIHOTO U IIPY’KUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB IBMKEHUS TeJla B X0JI€ KoJIeOaHUi Ha yIIpyroM IoJBece.

W3ydyeHne NBUKCHNS HUTSHOTO MasiTHHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY’KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/Ibl 3aTyXaIOMIMX KOJEOaHU.

HccnenoBanue BEIHYKJEHHBIX KOJIEOaHUI.

Tema 2. DnekmpomazHummoie Koaedanu.

KoneGarenbubiit  koHTYp. CBOOOJHBIE 3IEKTPOMAarHUTHbIE KoJIeOaHUS B  HACATBHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABl 3apsjia KOHJEHcaTtopa ¢
aMIUTUTYAOM CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruM B UJCaIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHbIE KoyleOaHus. BeIHYX/IeHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHuUsI.

IlepemenHbIl TOK. MOIIHOCTh NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U ACUCTBYIOLIEE 3HAUYCHHE
CHJIBI TOKA U HANPSDKEHUS MPH pa3IudHON popMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconJalbHbI TEpeMEHHBIH TOK. Pe3ncrop, KOHAEHCATOp M KaTylllKa MHIYKTMBHOCTU B

LETIU CUHYCOUAAJIBHOT'O TICPEMCHHOT'O TOKA. Pe3onanc TokoB. Pe3oHaHC HaHpH)KCHI/Iﬁ.
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Wneanbubiii  Tpancopmarop. IlpowsBoacTBo, mepemada M MOTPEOSICHHE 3JIEKTPHUYECKOM
SHEpPIruMu.

OKOJIOTUYECKHE PUCKU IPU IPOU3BOACTBE 3IEKTpo3HEepruu. KynbTypa HCIOIb30BaHUS
JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HU.

TexHuueckue ycTpoiCTBa U TEXHOJIOTMUECKUE MPOLECCHI: 3JIEKTPUUECKUN 3BOHOK, FE€HEpaTop
[IEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu.

CB00OOIHBIC AMEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOAHNN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuorpaMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaromUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinykieHHbIE CHHYCOMIaIbHbIE KOJIeOaHusI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH [IEPEMEHHOT0 TOKa.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOpA.

YCTpoiCTBO M MPUHIUII ICHCTBUS TpaHchopmaTopa.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaol, nPAKMUKyM.

N3yuenune tpanchopmatopa.

HccnenoBanue NEpeMEHHOIO TOKAa 4Yepe3 IOCIENOBAaTEIbHO COEAMHEHHBIE KOHJIEHCATOop,
KaTyIIKY U PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOIO PE30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENM EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHn4yeckue BOJIHBI, YCIOBUS MX pacnpocTpaHeHus. Ilomepednbie M MpOJOJIBHBIE BOJIHBL
Ilepuon, cKOpoCTh paclnpocTpaHEHMsI U AJMHA BOJHBI. CBOMCTBA MEXaHMYECKHX BOJIH: OTPAKECHUE,
npejaoMiIeHue, uHTepdepeHus U JudpaKius.

3Byk. CxopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

[IIymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS W3JIydEHHUS ODJIEKTPOMATHUTHBIX BOJH. B3anMmHas
OpHEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoICTBa 2JI€KTPOMArHUTHBIX BOJIH: OTpa)kKeHHE, MPeJOMIIeHHE, OJsIpU3anus, HHTeppepeHns

U 1udpaxius.

22



[kana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHMIIBI paIMOCBA3U U TeNIeBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHblE MHCTPYMEHTBI, pajap,
panuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nedp, ynpTpa3BykoBasi JHArHOCTHKA B TEXHUKE
U MEJMIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromeecs Teao Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHU.

Habmonenue orpaxkeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U Juppakiiii MEXaHUUECKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenune cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBONCTB 3JE€KTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJsSpU3allus,
mudpakuus, HTHTEpQepeHIns.

Ob6napyxeHue nHOPaKpacHOTO U yAbTPahHUOJIECTOBOTO U3TyUEHHUH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOEe pacnpocCTpaHEeHUE CBeTa B OJHOpPoAHOW cpene. Jlyd cBera. ToueuHblid
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs ceTa. [locTpoeHne n300pakeHU B MIIOCKOM 3epKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNlb MPEIOMIICHHS.
OTHOCUTENBbHBIN NOKa3aTenp npeaomieHus. [10cTosHCTBO 4acTOThI CBETa M COOTHOLIEHUE JIJIUH BOJH
IIPH NEPEX0JE MOHOXPOMATHYECKOIO CBETA Yepe3 TPaHUILy pasziena IBYX ONTHUYECKUX Cpe.

Xon nyueit B mpusme. ucnepcus ceera. CiioxxHblil cocTaB Oenoro cBeta. L[Ber.

ITonnoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPAXKEHHUS.

CoOuparolue u pacceuBaromiue JUH3bl. ToHKas auH3a. POKycHOE paccTOsHUE M ONTHYECKas
CHJla TOHKOW JIMH3BL. 3aBHUCHUMOCTb (POKYCHOTO pPacCTOSIHMS TOHKOM cQepHueckoil JHMH3bI OT eé

TrCOMETPHUH U OTHOCUTCIIBHOT'O MMOKA3aTCIIA MPCIOMIICHUA.

23



@opMyIia TOHKOU JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.

XoJ Jyda, MPOLIEALIEro JUH3Y IO MPOU3BOJBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOW OCH.
[TocTpoenne n300pakeHU TOYKH U OTPE3Ka MPSMOM B COOMPAIOIINX M PACCEHBAIONINX JIMH3aX U HX
CUCTEMAX.

Ontuueckue mpudopsl. Paspemnraromas criocoOHOCTh. [71a3 Kak OnTHYecKast CHcTeMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. MaTepdepennus cera. KorepeHTHbIE MCTOUYHUKH. Y CIOBUS HAOIOICHUS
MaKCHMYMOB W MHHHMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOTCPEHTHBIX HCTOYHUKOB.
[Tpumeps! knaccuueckux UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakiuonnas pemerka. YciaoBue HAOMIOACHUS TIABHBIX MaKCHMYMOB
NP TIAJICHUU MOHOXPOMATUUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoicTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: OUKH, JIyTa, MEPUCKOTII, (hoToanmapar,
MHKPOCKOTI, TTPOCKITHOHHBIN ammapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS
peméTKa.

emoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETA.

HaGnrogenue momHOro BHYTPEHHETO OTpakeHus. MoJellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Ye€PE3 MIOCKONAPAUIETBHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue nnrepdepeHiiuy crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Hab6nronenue qudpakuuu cBeTa.

N3ydenue nudpakiimOHHON pelIETKY.

Habmonenue nudpakiinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noasIpOrI0B I U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3mepenune nokasaresns npejoMIIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHHSI OT BEIIECTBA (Ha MPUMEPE KUAKHX JIUH3).

N3mepenune GoKyCHOTO pacCTOSIHHS PACCEHBAIOIINX JIMH3.
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[Momy4yenne n300pakeHus B CUCTEME U3 IIOCKOTO 3epKaja U JINH3BL.

[Tomy4yenne n300pakeHMs B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue TeJIECKONMYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHLINN U MOJSPU3ALUU CBETA.

N3yuenune nonspusanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH IUIIEKTPUKA.

Nzyuenne naTephepeHINy Ja3epHOTO N3TYICHUS Ha JIBYX HIEISX.

Ha6nronenue nqucnepcum.

HaGnronenue u uccnenoBanue nu(pakiimOHHOTO CIIEKTPA.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3My4eHUs CBETOIMO0/1a TPU MOMOIIH TU(PAKIIUOHHON PEIIETKH.

Paznes 6. OcHOBBI clleMAJILHOM TEOPHUH OTHOCUTEILHOCTH.

I'panuubl TPUMEHHMMOCTH KJIACCMYECKOW MeXxaHukd. [locTynaTel cnenuanbHOW Teopuu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM mHTepBai. [IpeoOpa3zoBanus JlopeHia. YcioBue MPUYMHHOCTH.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUIHHBI.

OHeprus ¥ UMITYJIbC PEISITUBACTCKOM YaCTHILIBI.

CBs3b MacChl C SHEPTrUE U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMITyJabCca M DHEPTHMM PEISITUBUCTCKUX dacTull (Mo QoTorpadusM TpeKoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanroBasi pusuka.

Tema 1. KopnycKyasapHuo-601H0601 Oyanuszm.

PaBHOBecHOE TerioBOe HM3MydeHUE (M3IydeHue aOCOIIOTHO YEPHOro Tena). 3aKOH CMEIICHUS
Buna. ['unoresa I1nanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIILC (POTOHA.

®oroaddext. OmbiThl A. I'. CtoneroBa. 3akoHbl poTodddekra. YpaBHeHne DUHIITEHHA IS
dororpdekra. «KpacHas rpanuna» Gotordpdexra.

JlaBneHue cBera (B YaCTHOCTH, JJaBJIEHHE CBETAa Ha aOCOJIOTHO MOIJIOMIAIOIIYIO M aOCOIIOTHO
oTpakarolryto nosepxHocts). OnbiTsl I1. H. JIebenena.

BonHoBbie cBolicTBa yactui. Bomubl ne bpoiins. JnuHa BonHbl ne bpoiins u pasmepsl o0nactu
JOKANMM3aIK ABMKYIEHcss dacTuIlpl. KopryckynsipHO-BOTHOBOHM ayanu3Mm. [{udpakius 31eKTpOHOB

Ha KpuCTaJljiax.
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Crnenuduka n3mepennii B Mukpomupe. CooTHouenus: Heonpenaenéunocrei I eiizenodepra.
Texnudeckre yCTpOMCTBA M TEXHOJOTHUYECKHE TMPOIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUMK, TYHHEIHHBIA MUKPOCKOII, COJTHEYHAs OaTtapesi, CBETOUOI.
Jemoncmpayuu.
D013 PeKT HA YCTAHOBKE C IIMHKOBOH TUIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
HccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS TOJIYTPOBOJHUKOB OT OCBEIIEHHOCTH.
Ceeroauo.
Conneunas Garapes.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
Uccnenoanue hoTopesuctopa.
N3mepenue nocrosauoi [1nanka Ha ocHOBe uccienoBanus Gorodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€Pe3 CBETOIMO OT HAIPSKCHHS.
Tema 2. Quszuka amoma.
OMBITHI TTO UCCIIEIOBAHMIO CTpOeHUs atoma. [lmanerapuas moaens atoma Pesepdopra.
[Tocrynater bopa. M3nydyenue u noriomenne GOTOHOB MPH MEPEXO0IE aTOMa C OJTHOTO YPOBHSI
SHEPIruUu Ha IPYrou.
Bupgsl cnektpoB. CrieKTp YpOBHEH S3HEPTUU aTOMa BOJIOPO/IA.
CrnoHTaHHOE U BBIHYXIECHHOE U3Ty4yeHHe cBeTa. Jlazep.
TexHuuecknue  yCTpOMCTBA M TEXHOJOTHMYECKHME MPOUECCHI:  CIEKTPaJIbHBIA  aHAIU3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMITBIOTED.
emoncmpayuu.
Mogenb omnbiTa Pezepdopaa.
HaGnronenue nuHeHvaThIX CIIEKTPOB.
YCTpoKCTBO U ACUCTBUE CUETUNKA HOHU3UPYIOILIUX YACTHLL.
Ornpeznenenre JUIMHBI BOJHBI JIJA3EPHOTO U3JIyUYEHUS.
Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.
Ha6nronenue muHeRYaToro CreKkTpa.
HccnegoBanue cnekrpa pa3peXKEeHHOTO aTOMapHOrO BOJOPOJAa W HU3MEPEHUE MOCTOSTHHOM
Pun6epra.
Tema 3. @uzuka amomnoz2o A0pa u IMeMeHmMaApHLIX YACHUY,.

Hyknonnas mopnens sapa ['eitsenOepra—MBanenko. 3apsa sapa. MaccoBoe UHCIO  sIpa.

30TomHEI.
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PagnoaktuBHOCTh. Aub(a-pacnan. DIEKTPOHHBI W TMO3WTPOHHBIA Oera-pacman. [‘amma-
U3JIy4CHHUE.

3aKkoH PpPaaUMOAaKTHBHOIO pacnaaa. PanumoaktuBHBIE wn30TOmBI B mpupoae. CBoiicTBa
MOHM3HPYIOIIETO M3ITydeHHs. BiusHue paIuoakTUBHOCTH Ha XHUBbIE opraHu3Mel. EctecTBeHHbIN HoH
nu3nydenus. Jlozumerpus.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SAnepusie peaknuu. [enenue u cuHTe3 suep. SAnepHpie peaktopsl. [IpoOiemMsl yrpaBiaseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCTIEKThl Pa3BUTHUS SIA€PHOM SHEPTETHKY.

Meroas! perucTpalvy U UCCIEA0BAHUS JJIEMEHTAPHBIX YaCTHLI.

@yH/IaMEHTANIBHBIE B3auMMOJEHCTBUA. bapvoHBI, Me30HBI U JentoHel. [IpencraBienue o
CrannapTtHoit Monienu. KBapk-ritooHHas MOJIEIb apOHOB.

®wusuka 3a npeaenamu CtanaapTHod mojenu. TEémMHast Matepust U TEMHAs SHEPIHsL.

EnunctBO (hmznueckoil KapTUHBI MUpa.

TexHnueckre yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHl: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEAKTOP, TEPMOSJEPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

UccnenoBanue paauoakTUBHOTO (hoHA ¢ UCIOIB30BAHUEM J03UMETPA.

N3yuenue nornomeHus: 6eTa-4acTull aTFlOMUHUEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U aCTPOPUUKHU.

Otanbl pa3BuTUs acTpoHOMHH. [IpukiagHOe M MHUPOBO33PEHUYECKOE 3HAUEHHWE ACTPOHOMMH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU 11 00BSCHEHUS MPUPOIbI KOCMUYECKUX O0BEKTOB.

Meroasl  acTpoHOMUYECKHMX  uccaefoBaHui. COBpPEMEHHBIE  ONTHUYECKHE  TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3B€3anoro He6a. Co3pe3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIUMOE JBHKCHHE.

Conneynas cuctema.

Connue. Conneunast akTuBHOCTb. MicTounuk 3Heprun CosHIa U 3BE37.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPHUCTHKHU. JlMarpamma «CIEKTPaJbHbIA KJIACC — CBETUMOCTBY.
3BE31pl IJIABHOM IOCIENOBATEIBHOCTU. 3aBHUCHUMOCTh «Macca — CBETUMOCTB» Ui 3BE3] TJIABHOU
MIOCJIEOBATENBbHOCTH.  BHyTpeHHee  cTpoeHue  3BE34.  COBpPEMEHHBIE  NPEACTABIEHUS O
IIPOUCXOXKACHUN U 3BoJronnu CoJIHLIA U 3BE3/1. DTambl KU3HU 3BE3L.

Mneunsiii [lyte — nHama [Mamaktuka. Ilonmoxxenne u nBwxkenune ConHua B ['amaktuke. Tursl

rajgakTuk. PaguorajakTuky u KBa3apkhl. qépHBIe ABIPHI B dIpaX T'aJIaKTHK.
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Bcenennas. Paciiupenne Beenennoii. 3akon Xa606ma. Pa3beranue ramakruk. Teopust bonbiioro
B3pbIBa. PesKTOBOCE H3IIydeHuUE.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmtonenust 3BE3qHOro0 HebGa HEBOOPYKEHHBIM TIJIa30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl OTIPENIENICHUS] TIOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOTo MOJIyIapusl U SIpKUE 3BE3bI.

Habmtonenus B teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3HBIX CKOIUICHUM.

Du3uyecKHil MPAKTUKYM.

CriocoObl M3MepeHus: (U3MYECKHX BEJIMYMH C MCIOJb30BAaHUEM AaHAJOTOBBIX U LM(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHui pu3nyeckux BeauuuH. O1eHKa rpaHull OrpeurHoCTeN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHH, HWCCIIENOBAaHMM 3aBUCUMOCTEH (U3UYECKUX BEIUYHH,
MpOBEpKa TMpPEMAJIOKEHHBIX THMNOTe3 (BBIOOP M3 pPadOT, OMHCAHHBIX B TEMAaTHUYECKUX pazlenax
«YYeHNUeCKU IKCIIEpUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

O6o0marnee NnoBTOpeHueE.

O0oO0ueHne u cucreMaTH3alnus CoJepkKaHus pas3zienoB Kypca «MexaHukay, «MouekynspHas
¢u3uKa U TepMOAMHAMUKAY, «DJIEKTpoAUHaMuKay, «Kosebanus u BONHbD, «OCHOBBI CHEIMATbHON
TEOpUHU OTHOCUTENBHOCTHY, «KBaHTOBas pu3nKay, « IJIEMEHTHl aCTPOHOMHHU U ACTPODUIUKU».

Ponp ¢u3uku m acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COMANTbHON U 3TUYECKOU
cepax IeATEIBHOCTU YEJIOBEKa, POJIb U MECTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOM HaydyHOM
KapTHHE MUPA, 3HaU€HHE ONMCATEIIbHOM, CUCTEMATU3UPYIOLIeH, 00BACHUTEIbHOM U IPOrHOCTUYECK O
¢byHkuui (uzndeckoi Teopuu, poJib (U3NYECKOHM Teopun B (HOPMUPOBAHUM MPEACTABICHUHA O
¢u3nyeckoil KapTUHE MMpa, MeCTO (PU3MYECKOM KapTHHBI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX IIPEACTABIECHUI O IPUPOJIE.

MexnpeamMeTHbIE CBSI3H.

N3yuenne xypca ¢usuku yrinyonéHHoro ypoBHs B 11 kilacce ocymiecTBisieTcss ¢ y4€ToM
coJiepKaTelbHbIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHHU, reorpaduu u
TEXHOJIOTUH.

MesicnpeOmemmnvie nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
sBJICHHE, Hay4yHbI (akT, TUnoTe3a, (Qu3nueckas BEIMYMHA, 3aKOH, Teopus, HaOIIoneHHe,
OKCIEPUMEHT, MOJEIMPOBAHNE, MOJEIb, W3MEPEHHE, IMOTIPEIIHOCTH H3MEpPEHHUH, H3MEPUTEIbHbIE

npubopsl, nudposas sadoparopusi.
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Mamemamuka: peuieHue CHUCTeMbl YypaBHeHHH. Tpuronomerpuueckue (YHKIHUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. BEKTOPBI M MX IIPOEKLMU
Ha OCH KOOPJMHAT, CI0KEeHUE BEKTOPOB. [Ipon3BoaHbIe 2neMenTapHbIxX ¢yHKuui. [Ipu3znaku nogoous
TPEYroJIbHUKOB, OTIPEIeICHUE IUIOLIAIU IIOCKUX puryp nu o0bpéma Ter.

Buonozcua: >nextpuueckue sSBICHUS B JKMBOM NpUPOJE, KOJIeOATENbHbIE JBUKEHUS B KUBOU
IPUPOJE, DKOJOTMYECKUE PHUCKA IPpU IPOU3BOJACTBE  DIEKTPOIHEPIHH, IIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl, yAbTPa3ByKOBask JUAarHOCTUKA B MEIHUIIMHE, ONITUYECKUE SBJIICHUS B
YKUBOM IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTYypa TBEPABIX TeJl, MEXaHU3MBbI
00pa30BaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

T'eozpagpua: marHuTHbBIE TOJIIOCa 3€MIIM, 3aJ€KH MArHUTHBIX pPyaA, (OTOChEMKA 3EMHOMU
MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IMOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, JJIEKTPOJBUIATENb
Sxobu, TrTeHepaTOp MEPEMEHHOr0 TOKa, WHAYKIMOHHAs T[e4yb, JIMHUU DJEeKTpoliepenad,
ANIEKTPOJIBUTATENb, pajap, pagdonpuEMHHUK, TeleBu30p, aHTeHHa, TenedoH, CBY-meus,
YIBTPa3BYKOBAasl AMATHOCTUKA B TEXHUKE, MIPOCKIMOHHBIN aIapar, BOJOKOHHAS ONTHKA, COJHEYHAs
OaTtapesi, CIIyTHUKOBbIE IPUEMHUKH, sZIEpHAsi SHEPreTUKA U SKOJIOTUYECKHE aCTIEKThl €€ pa3BUTHS.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOITPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O OBPASOBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI yueOHOro mnpeaMera «Du3uka» IOJKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYy4aroUUXCs pPYKOBOJCTBOBAaTbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OPHUEHTAIUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAAULIMUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIEecTBa, pacUIMpEeHUE >KU3HEHHOTO
OTbITAa U ONBITA JEATEIHHOCTH B MPOIECCE PEaTH3al[Md OCHOBHBIX HANpaBJICHH BOCIHUTATEIbHON
NEeSITeNbHOCTH, B TOM YHUCJIE B YaCTHU:

rPa’*KAaHCKOr0 BOCIIMTAHUS:
e chopMUpOBAaHHOCTH TPAXKJAHCKOM  MO3WIUU  OOydJarolmerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCHIICKOTO OOIIECTBA;
® TMPUHATHE TPAAULUOHHBIX OOIIEYETIOBEYECKHX TYMAHHCTUYECKUX U JEMOKPATHYECKHX

IIEHHOCTEH;

29



® TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TIpa)KAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHu3aluu;
e YyMEHHE B3aMMOJCHCTBOBATh C COLMAJIbHBIMH WHCTHUTYTAaMH B COOTBETCTBHH C HX
(GYHKUIMSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM JESATEIBHOCTH.
NAaTPHOTHYECKOr0 BOCIIUTAHUS:
e chOpPMHUPOBAHHOCTH POCCHUCKOM IPaKIaHCKOW UICHTHYHOCTH, MATPUOTU3MA;
® [ICHHOCTHOE OTHOIICHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM POCCHUCKUAX
y4€HBIX B 007acT (PU3MKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCITUTAHMUSA:
¢ chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHUS;
® CrocOOHOCTH OLEHMBATH CHUTYALMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaTBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B IESITEIHLHOCTH YUEHOTO;
® OCO3HaHWE JHYHOTO BKJIAJa B TIOCTPOCHUE YCTOHYHNBOTO OYIYIIETO.
ICTETHYECKOT0 BOCTIMTAHUS:
® OCTETHYECKOE OTHOIICHWE K MHPY, BKIIOUAs ICTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
(bu3uvecKoil HayKe.
TPYAOBOI0 BOCIIMTAHMA:
® HHTEpeC K Pa3IUYHbIM cepaM NpodecCHOHATBHOMN ESTEIBHOCTH, B TOM YUCIIE CBS3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymieir mpodeccuu u
pealin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIJIaHBbI;
® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO U caM0OOpa3oBaHMIO B oOyiacTé (pu3mku Ha
MPOTSHKEHUU BCEHl KU3HU.
IKOJIOTHYECKOr0 BOCIIMTAHMSA:
e chopMUPOBAHHOCTh 9SKOJOTHMYECKOHW KYIbTYpbl, OCO3HAHHE TIJI00ATLHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeM;
® [JIAaHUPOBAHUE U OCYIIECTBIIEHUE NEHCTBUII B OKpYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS LeNei
YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
® pacHIMpEHHE ONbITa JAEATEILHOCTH YKOJOIMUECKONH HAMPABICHHOCTH HA OCHOBE MMEIOLIUXCS
3HaHUH 10 PU3MKe.
LHEHHOCTH HAYYHOTI'0 MO3HAHMS:
e chOpPMHUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

(bu3nvecKoi HayKH;
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OCO3HAHHME LEHHOCTH HAyYHOW AEATENBHOCTH, TOTOBHOCTh B MpoOIEecCe M3y4eHUs (PU3HMKH

OCYIICCTBJIATL HNPOCKTHYHO H HCCICAOBATCILCKYHO ACATCIBHOCTE HWHAUBUAYAJIBHO U B

IpymIe.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aecTBUS:

CaMOCTOSITENIBHO  (POPMYJIMpPOBaTh W aKTyaJIM3UPOBaTh IMpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH 1NN A TEIbHOCTH, 3aJ]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B paCCMaTPUBAEMBbIX (PU3NYECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH pelIeHUs MPoOIeMBbl ¢ YUETOM aHaIM3a UMEIOIIMXCS MaTepualbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB ILEINSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBHSX pEAIbHOTO, BUPTYAJIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH dKU3HEHHBIX MPoOIIeM.

Ba3oBble ucciienoBarebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH IMOHATHSAMH W METoJaMu (PH3UYeCKOU
HaYKH;

BJIQJICTh HAaBBIKAMHU Y4EOHO-HCCIICIOBATCIIbCKOM M TPOCKTHOM JEATEIbHOCTH B 00JACTH
(U3HKH, CIIOCOOHOCTBIO M FOTOBHOCTBIO K CaMOCTOSITCIILBHOMY IOMCKY METOJIOB PEIICHUS
3a/1a4 (PU3UUIECKOrO COACPIKAHMS, TPUMEHEHHUIO Pa3IMYHBIX METOI0OB ITO3HAHUS;

BJIQJICTh BHUJAMH JCATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro WHTEPIPETAIINH,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX CHTYalUsAX, B TOM YHUCIE IPH
CO3JJaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITH IPUUMHHO-CJIICTBEHHBIE CBS3H M aKTyaTU3UpOBATh 3a7a4uy, BbIIBUTaTh THIIOTE3Y
e peleHus, HaXOJUThb apTyMEHTHI Ui J0Ka3aTelbCTBa CBOMX YTBEP:KACHUMU, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIE PEUICHUS 3a7auu Pe3yibTaThl, KpUTHUECKU OIEHUBATH

HUX JOCTOBCPHOCTD, MPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCIIOBUSIX,
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CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 33Jjaudl B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM
YHCIe PH U3Y4eHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HECATEIHHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIX0bI H PEIICHHUS;

CTaBHUTb HpO6J'I€MI)I " 3a1a4u, JOIMYCKAOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undpopmanmueii:

BJIAJICTb HABBIKAMHW TIOJTYYCHUSA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘~I€CKOFO COACPIKaHNUA M3 HMCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYHIECTBJIATH IIOMCK, aHalIM3, CHCTEMAaTU3alUI0 H
MHTEpIpeTANo HHPOPMAIK Pa3INYHbIX BUIOB U (POPM MPEACTaBICHMUS;

OIIEHUBATh JOCTOBEPHOCTHh UH(OPMALINH;

HCII0JIB30BaTh CPEACTBA I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHHKaIlUOHHBIX TEXHOJIOTHI B pPEeIICHNUA
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 33j]a4 ¢ cOOII0AeHHEM TpeOOoBaHMI
SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, IpaBOBBIX U
3TUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€3011acCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPIKaHUSA B Pa3IMYHbIX (opMaTax ¢ ydETOM Ha3HAUCHMS
nHGOpMallMK U IEeJEBOW ayJUTOPHUH, BBIOMpas ONTUMAIbHYIO (OpPMY IpPEICTABICHUS U

BHU3YyaIM3alluu.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

OCYIIECTBIIAThH OOIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOU JeATENbHOCTH;

pacro3HaBaTh PEANOCHUIKA KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOHMIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C UCIOJIb30BAHUEM S3bIKOBBIX CPE/CTB;
IIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHJUBHyalIbHOMN paboThI;
BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX AECUCTBUI € y4€TOM OOIIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHUBA;

MIPUHUMATh LI€JH COBMECTHON JESITeIbHOCTH, OPIraHU30BBIBATh U KOOPIMHUPOBAThH ACHCTBUS
o e€¢ JOCTH)KEHHUIO: COCTaBIATH IUIaH JACHCTBHM, paclpelensaTh pod ¢ Y4€TOM MHEHHH
YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHMKA KOMaH/bI B OOIIMHA pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLEHWBATh MJEU C IO3ULIHMHM HOBHU3HBI, OPUIMHAJIBHOCTH,

HpaKTI/IquKOI‘/’I 3HAYNMOCTH,
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OCYIICCTBJIATD MO3UTUBHOC CTPATCTUUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTYAlUAX, [TPOABIIATH

TBOPYECCTBO U B006pa)KCHI/IC, OBITH HWHUIIMAaTUBHBIM.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUSA

CaMoopraHmaunﬂ:

CaMOCTOSITEIIBHO OCYHIECTBIISITh IMO3HABATEIBHYIO JESITEIBHOCTh B OOJNACTH (QH3UKH U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHUs] pacu€THBIX M KAadeCTBEHHbIX 3a/ay, IUIaH
BBIIIOJIHEHUS] TPAKTUYECKOW paboThl € y4€TOM HMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTEHUN;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBATh (HOPMHUPOBAHUIO U MPOSIBICHUIO SPYIULUU B 00JaCTH (PU3UKH, TOCTOSTHHO

TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHHWBAThH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BJIaJIETh HABBIKAMU MO3HABATEJIbHOM pedieKCHH KaK OCO3HAHHUS COBEpIUIAeMbIX NEHCTBUH U
MBICJIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCIO0JIb30BaTh MPUEMBI peiIeKCHu AJisl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHHUS M0 UX CHUXKEHHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKH.

B mnponecce NOCTUKCHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTPAMMEI 10 (1)I/IBI/IK6 Il YPOBHA

cpenHero oOrmiero o0pa3oBaHusl y OOyJarOMIMXCS COBEPIIEHCTBYETCS AMOILMOHANBHBIN HHTEJUIEKT,

Ipearnosararuil chpopMUPOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOLIEr0 CHOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOLIMOHANBHOM cdephl, ObITh YBEpEHHBIM B

cebe;
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CaMOpEryJIMPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEICHME, CIIOCOOHOCTh aqalTHUPOBATbCS K AMOLMOHAIBHBIM H3MEHEHUSIM U
MPOSIBIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBALU{, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHIKEHUIO LEIU M YCIEeXy,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE JIEUCTBOBATh, UCXO/1 U3 CBOUX BO3ZMOKHOCTEM;
SMIATHM, BKIIOYAIOUIEH CIOCOOHOCTh IMOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JApYrux,
YUUTBIBATh €Tr0 TIPU OCYHISCTBICHHHM OOIIEHHS, CIOCOOHOCTh K COYYBCTBHIO H
COIEpEKUBAHMUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH BBICTPAaMBAaTh OTHOILIEHUS C JAPYrUMU

JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

[NPEAMETHBIE PE3VYJIbTATBI

K konmy oOyuenuss B 10 knacce mpeaMeTHblEe pe3yabTaThl Ha YriyOJIEHHOM YpPOBHE JOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh POJIh (PU3UKH B SKOHOMHUYECKOU, TEXHOJIOTHYECKOH, IKOJIOTHICCKOM, COITMAIBHON
U 3TUYECKON cdepax NesTeNIbHOCTH YelIOBeKa, pojib U MeCTO (DU3MKH B COBPEMEHHOM
Hay49HOW KapTHHE MHPA, 3HAUCHHUE OMUCATEIIHLHOM, CHCTEMaTU3UPYIOEH, OObSICHUTEIIBHON 1
MMPOTHOCTUYECKON (PYHKIMA (DU3NUECKON TEOPUH — MEXaHWUKH, MOJIEKYIIPHOW (PU3UKU U
TEPMOJUHAMHKHU, pOJib (u3nMdecko Teopuu B (POPMHUPOBAHMM MPEJCTABICHUNA O
(buznueckoi KapTUHE MUPA;

pasnuyath yCIOBUS HMPUMEHUMOCTH Mojeliel (U3MUECKUX Tel U IPOLECCOB (SBICHUM):
WHepLUHanpHas cucTeMa oTcuéra, aOcoJIIOTHO TBEPAOE TEJlO, MaTepualbHas TOUKa,
PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras aedopmarnus,
abCOIOTHO yNpyroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENU Trasa, *KUAKOCTU U
TBEPAOTO (KPUCTAJUNIMYECKOTO) TeNa, HACANbHBIA Ta3, TOUEYHBIH 3apsjl, OJHOPOIHOE
ANEKTPUYECKOE MOJIE;

pasnuyath yciaoBHs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHUMATh
BceoOmui xapaktep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aQHAIM3UPOBATh U OOBACHATH MEXAaHHUYECKHE TPOIIECCHl U SBJICHUS, UCIOJB3YS OCHOBHBIE
TOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCHUTEIHHOCTh MEXAaHHUYECKOTO JBIKEHUS, (POpPMYIIbI

KHHCMAaTUKN PABHOYCKOPCHHOT'O JAIBUKCHMU, Hp606pa3OBaHI/IH lanunes nus CKOpOCTU U
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repeMeneHus, 3aKkoHbl HpI0TOHA, MPUHIMIT OTHOCUTENBHOCTH [anuiies, 3akOH BCEMHUPHOTO
TATOTCHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKON SHEPIHH, CBSA3b PAOOTHI CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEpruM, yCIOBUS PaBHOBECUS TBEPIOIO Teja), IMPU 3TOM
HCIIOJIb30BAaTh MATEMAaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCJIOBUS NPUMEHHUMOCTH
(GU3NYEeCKUX 3aKOHOB: MpeoOpa3zoBaHuil [ anmies, BTOPOro m TpeThero 3akoHOB HpioTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKON YHEPIHH, 3aKOHA BCEMUPHOTO TATOTECHHS;
AQHAJIM3UPOBATh M OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHMS, MHCIIOJIb3YS OCHOBHBIE
nosioxkeHrst MKT u 3akoHBI MOJEKYIApHOW (PU3MKKM U TEPMOJWHAMHUKH (CBS3b JTABJICHUS
HWJCANBHOTO Ta3a CO CpPEAHEM KHHETHYECKOW DSHEpPruedl TEIUIOBOIO JBMXKEHUS U
KOHIEHTPAIMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEN KUHETHYECKOU
JHEPrHeW TEIUIOBOrO JIBHJKEHMSI €ro YacTHIl, CBsI3b JABJICHMS HJCAIBHOIO rasza ¢
KOHIEHTpAIMEN MOJIEKYJI W €ro TemIleparypoi, ypaBHeHue MenaeneeBa—KamneipoHa,
MEpBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Ipolieccax), MpH
3TOM  HCIIOJIb30BAaTh MAaTEMAaTHUYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh  YCIOBUSA
IIPUMEHUMOCTH ypaBHeHMsI MenneneeBa—KianeiipoHa;

aQHAJIM3UPOBATh U OOBSICHATH AJIEKTPUUECKUE SIBJICHUS, UCHOJIb3Ysl OCHOBHBIE MOJOXKEHUS U
3aKOHBI 2JIEKTPOJMHAMUKH (3aKOH COXPAaHEHMs 3JIEKTPUYECKOTo 3apsija, 3akoH KyrsoHa,
MOTCHIMAIBHOCTD JJIEKTPOCTATUYECKOTO MOJS, NPUHUUI CYNEPIO3HIHN IEKTPUYECKUX
IIOJIEH, ITPU OTOM YyKas3blBasl yCIOBUS NMPUMEHUMOCTH 3akoHa KyiloHa, a Takke IpaKTHYECKU
BAYKHBIC COOTHOLIEHMS: 3aKOHBI OMa I y4acTKa LENU M JIJIs 3aMKHYTOM JJIEKTPUYECKOU
uenw, 3akoH Jxoymns—Jlenua, npasuia Kupxroda, 3akonst dapajest [u1s 31€KTpoan3a);
ONUCBIBATh (U3UYECKUE TPOLECCHl M SIBJICHMS, HCIOJIb3Ysl BEJIMYMHBL: IE€pEeMElIEHuE,
CKOPOCTb, YCKOPEHHME, UMIIYJIbC TEJIa M CUCTEMBI TEJ, CHJIA, MOMEHT CHIIbl, JaBICHUE,
NOTEHIMAJIbHAsl SHEPIUs, KUHETHYeCKas >HEprusi, MeXaHudeckas 3Heprus, padoTa CHIIbI,
LIEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CHJIa TSDKECTH, CUla YIPYTOCTH, CHJIA TpPEHHS,
MOII[HOCTb, 3HEpPrus B3auMojeicTBUs Tena ¢ 3eMi€id BOMU3UM €€ MOBEPXHOCTH, SHEPIHs
yrnpyroit nepopmanuy NpyXKHHbBI, KOJIWYECTBO TEIIOTHI, aOCOJIOTHAs TeMIepaTypa Teja,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHsSI SHEPrusl MJeaJbHOIO OJIHOATOMHOIO Trasa, pabora
UJCAIBHOTO Ta3a, OTHOCUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TemiaoBoro
JBUTATENS; MIEKTPUUECKOE I10JI€, HANPSHKEHHOCTh MIEKTPUUECKOTO OIS, HANPKEHHOCTD
[I0JI1 TOYEUHOI'O 3apsja MU 3apsLKEHHOIO 11apa B BaKyyMe U B JUDJICKTPHUKE, MOTEHIMAI
3JIEKTPOCTATUYECKOTO TOJISA, PA3HOCTh MOTCHIMUAIOB, DJIEKTPOABHXKYIIAs CUla, CHJIa TOKa,

HaIpsKCHUC, MOINHOCTH TOKA, OJJCKTpHYCCKad €MKOCTb ILJIOCKOT'O KOHACHCATOopa,

35



COTPOTHBIICHUE yYacTKa IENH C TOCIEJAOBATEIbHBIM W TMapaJUICIbHBIM COSAMHEHUEM
PE3UCTOPOB, SHEPTHUS IEKTPUIECCKOTO OIS KOHJCHCATOPA,

OOBSACHATL OCOOCHHOCTH NPOTEKAHUS (U3MUYECKUX SIBICHHI: MEXaHWYECKOE IBUKCHHE,
TEIUIOBOE JIBIDKEHUE YaCTHUI[ BEUIECTBA, TEIJIOBOE pPAaBHOBECHE, OPOYHOBCKOE IBUKCHHE,
muddy3us, HCIApeHHe, KUMCHWE W KOHACHCAIWS, IUIABJICHUEC U KPHCTAJUIA3AINS,
HAIPABJICHHOCTh TEIUIONEPEIadyr, SJICKTPU3ANHS TN, SKBUIIOTECHIIMAIBHOCTh IMOBEPXHOCTH
3apsHKEHHOTO MTPOBOTHHKA;

MPOBOJUTHh KCCIEAOBAHNE 3aBUCHMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JAPYrod ¢
WCIIOJIb30BAHNEM MPSMBIX H3MEPEHUH, TTPH ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCUPOBATH
pe3yIbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAC IPaQHUKOB ¢ yIETOM
a0COJTFOTHBIX ITOTPEITHOCTEH M3MEPEHHUH, IeTIaTh BRIBOIBI TI0 pe3yJbTaTaM HCCIICI0BAHHS,
MPOBOJUTh KOCBEHHBIC HW3MEpPEHUs (U3MUECKUX BEJIIMYUH, TIPU OTOM BBIOMpATH
ONITUMAJILHBIA METO]T H3MEPEHUs, OIEHUBATh a0COJIIOTHBIC W OTHOCHTEIBHBIC TIOIPEITHOCTH
MPSMBIX ¥ KOCBEHHBIX U3MEPEHHUIA,

MPOBOJIMTH OIBITHI MO0 TPOBEPKE NPEUIOKCHHONH THIIOTE3bI: IIAHHPOBATh IKCIICPUMEHT,
coOuparh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJM3HPOBATh IOJIYYCHHBIC pPE3yIbTaThl U
JieNiaTh BBIBOJI O CTaTyCe MPEeUI0KEHHON THITOTE3bL;

coOnrofaTh mpaBuia 0€30MacHOTO TpyAa NpU TPOBEACHUM HCCIENOBAaHMNH B paMKax
y4eOHOr0o JKCIEepUMEHTa, MpPaKTUKyMa U Yy4eOHO-UCCIIEOBATEIbCKON U MPOEKTHOM
NESTeIbHOCTH €  HCIOJIb30BAHMEM  U3MEPHUTEIbHBIX YCTPOMCTB U J1abOopaTOpPHOTO
000py1I0BaHHUS;

pemarh pacy€THbIC 3a/1a4M C SIBHO 3aJJaHHOW M HESIBHO 3aJlaHHOW (U3UYECKOM MOJIENbIO: Ha
OCHOBAaHUHU aHaJM3a YCIOBUS OOOCHOBBIBaTH BBHIOOpP (U3MUYECKON MOJEIH, OTBEYAIOIIEH
TpeOOBaHUSAM 3aJauyd, MPUMEHSTb (QOPMYINbI, 3aKOHBL, 3aKOHOMEPHOCTH M IOCTYJIAThI
(Gbu3MUeCKUX TEOpUl MPH HCIOJB30BAHUM MATEeMAaTUYECKUX METOJOB peIleHus 3ajad,
MPOBOJUTH PAcuy€Thl HA OCHOBAaHMHM HMEIOIIUXCS TaHHBIX, aHAIM3UPOBATH PE3yNIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHHSI C YYETOM IMOJIYYEHHBIX PE3yIbTaTOB;

pelaTh KauecTBEHHBIE 3a/1a4M, TpeOyrolne NPUMEHEeHHs 3HAaHUHM U3 pa3HbIX pa3/ieloB Kypca
(bu3MKY, a TakK)Ke UHTErpallii 3HAHHUNA U3 IPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAaMBaTh JIOTHYECKYIO IIEMOYKY PACCYXIEHUH C OMOpOd Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBIeHUS;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS AN OOBSCHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI

HU3MCPHUTCIIbHBIX HpI/I60p0B, TCXHHUYCCKHUX YCTpOﬁCTB 1 TCXHOJIOTHYCCKHUX ITPOLCCCOB;
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MPUBOJIUTh TPUMEPHI BKJIA/a POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHPA, B PAa3BUTHE TEXHUKH M TEXHOJIOTUI;
AQHAIM3MPOBATh U OLECHUBAThH IOCIICACTBUS OBITOBOM M MPOU3BOJCTBEHHOW NEATEIHHOCTH
YelOBEKa, CBS3aHHOHW C (HU3UYECKHMMH TMpOILeCCaMHU, C TO3HIMUNA  IKOJIOTHYECKOMN
0€301MacHOCTH, MPEACTABICHUN O PAIIMOHAILHOM MPUPOJIOIIOIH30BAHNH, & TAKKE PA3yMHOM
HCMOJIb30BAHUM JOCTH)KEHMA HAYKM MW TEXHOJOTMA Uil  JAJIbHEWILEro pa3BUTHUA
YeJIOBEYECKOT0 OOIIECTBA;

MPUMEHSATh Pa3IMYHBIC CIIOCOOBI PadOTHI ¢ MH(pOpPMANHEH (PUINISCKOTO COJCPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHM, TPH ATOM HCIIOJIb30BAThH
coBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUHU I TOUCKA, MepepabOTKU U MPEAbSIBICHUS
y4eOHOW W HaAyYHO-TIOMYJISIpHOW HWHMOpPMAIMK, CTPYKTYpUPOBAHUS W WHTEPIPETALUU
nHpOpMalIUM, TOJYYEHHOW W3 PaA3IMYHBIX MCTOYHUKOB, KPUTHYECKH aHAJTU3UPOBATH
MOJTy4aeMyr0 MH(POPMAIMIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMEIOIIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA HH(POPMAIINH;

MPOSIBIISITH OPTaHU3AITMOHHBIC U TTIO3HABATEIHHBIC YMEHUS CAMOCTOSATEILHOTO TTPHOOPETCHUS
HOBBIX 3HAHUH B MPOIIECCE BBHIMOTHEHUS TPOCKTHBIX M YIE€OHO-MCCIIeIOBATEILCKIX PaboOT;
paboTarh B TpyMIe ¢ UCHOJTHEHHUEM Pa3IMUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH pabOTy
TPYIIbl, PalMOHAIBHO pPacHpeAcssiTh JEATeIbHOCTh B HECTAHIAPTHBIX CHUTYyaIUsAX,
aJICKBaTHO OLICHUBATh BKJIaJ Ka)KJI0TO U3 YYACTHUKOB IPYIIbI B PEHICHUE pacCMaTPUBAEMOM
POOJIEMBI;

MPOSIBIIATE MOTHBALIMIO K Oyaymield mpodeCCHOHAIBHON JIEATEIBHOCTH 10 CIIEIHUATbHOCTIM

(hMBUKO-TEXHUYECKOTO TIPO(HIISL.

K konmy oOyuenuss B 11 knacce mpeaMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JIOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

[IOHUMATh POJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, COLMAIbHOM M 3THYECKOM
cdepax IesITEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHON HaydyHOU KapTUHE
MUPA, pPOJIb ACTPOHOMUHU B MPAKTUYECKOM NIEATENHHOCTH UYeJIOBEKa U JajlbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHE ONMMCATENBbHOW, CHCTEMATU3UPYIOIEH, 00bICHUTEIbHOM
U TIPOTHOCTHYECKOW (YHKIMH (U3NYecKol TEeopuM — 3JIEKTPOJUHAMUKHU, CIEHaTbHON
TEOPUH OTHOCUTEJIBHOCTH, KBAaHTOBOM (DPM3UKH, poib (hU3HUECKON TeopuH B (POPMUPOBAHUU
MpeJCTaBICHUN O (PU3NYECKO KapTHHE MHpa, MECTO (PU3MUECKOM KapTHHBI MHUpa B 00LIeM

pAny COBPpEMEHHBIX €CTCCTBCHHO-HAYYHBIX Hpe,I[CTaBJICHI/Iﬁ O MpUpoacL;
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pa3nuyath yCJIOBHS MPUMEHHUMOCTH Mojelel (U3NYECKUX Tel U MPOIECCOB (SIBICHHIA):
OJTHOPOJHOE 3JIEKTPHUUECKOE M OJHOPOJHOE MArHUTHOE IOJISl, TApMOHUYECKUE KOoJeOaHus,
MaTeMaTUYECKUM MAasTHUK, WACAJIbHBIM NPYKUHHBI MasTHUK, IapMOHHYECKHE BOJIHBI,
WICANBbHBIN KOJICOATeNbHBIM KOHTYpP, TOHKas JMH3a, MOJENEW aromMa, aTOMHOTO siapa u
KBAHTOBOM MOJICIIH CBETA;

pasnuyarh yciaoBHUs (TpaHULbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMATb
BceoOmmid Xapakrep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAaHMYEHHOCTb HCIIOJIB30BaHUS
YaCTHBIX 3aKOHOB;

AQHAJIN3UPOBATh U OOBSICHATH JJIEKTPOMATHUTHBIE TIPOLIECCHI M SIBIICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl  JJIEKTPOAMHAMHUKM M CIELUUAIbHOM  TEOpHUH
OTHOCUTENIbHOCTH (3aKOH COXpaHEHMs DJIEKTPUUECKOTo 3apsia, cuia Ammepa, cuiia
JlopeHiia, 3aKOH AJIEKTPOMArHUTHON WHIYKIWH, TipaBuio Jlenia, cBsa3bp DJIC caMOMHIyKITUN
B JJIEMEHTE DJIEKTPUUECKON ILENU CO CKOPOCThIO H3MEHEHMsI CHJIBI TOKa, IOCTYJAThl
CreIMaJIbHON TEOPUH OTHOCUTEILHOCTH DUHIIITEHHA);

aQHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHl U SBJICHUS, HCIIOJIB3YS IOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe OWHmITEeWHa a1 ¢oTorddekra, NHepBbIA U  BTOpPOU
noctynatel bopa, mpuHIMI cooTHOWmIEHUsT HeompenenéHHocte ['eitzenOepra, 3aKOHBI
COXpaHEHUsl 3apsI0BOrO M MAacCOBOIO YHUCEN WM JHEPrMU B SACPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOTO pacraja);

OTHCHIBAaTh (PM3MUYECKUE MPOLECChl M SIBICHUS, HUCIOJb3Ysl BEIMYMHBI: HaNpsKEHHOCTH
ANEKTPUYECKOTO IOJISI, MOTEHUHMAT 3JIEKTPOCTATUYECKOTO IOJI, Pa3HOCTh IOTEHLHAJIOB,
JMEKTPOJBIKYIAs CHIJIA, UHAYKLIHS MarHUTHOIO IOJIsl, MAarHUTHBIA MOTOK, CHiIa AMIiepa,
WHJYKTUBHOCTb, OJJIEKTPOJBHKYILAs CHUJIAa CAMOMHAYKLUWH, HHEPrus MAarHUTHOTO MOJs
[IPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, IIOJIHAsI DSHEPrusi, HHEPrus IMOKOs
CBOOOJHOM YaCTHUIIBI, SHEPTUS ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIO U 3apsl SApa, SHEPTUs
CBSI3U fA]Ipa;

O0OBSACHATH OCOOCHHOCTH MPOTEKaHUsS (PU3MUECKUX SIBJICHMI: IEKTPOMArHuTHaAs MHAYKIHS,
CAMOMHJIyKIIMsI, pE30HAaHC, HHTepdepeHuns BOJH, Audpakius, IUcHepcus, MOJTHOE
BHYTpPEHHEe oOTpaxeHue, (otornexkrpudeckuin sdpdexr (porosdpdext), anppa- u Oera-
pacmajpl sifep, raMMa-u3iydeHue saep, GU3nueckue MPUHIUIbBI CIEKTPaJbHOTO aHAIN3a U
paloThI azepa;

OTIPEIEIIATh HAIIPaBJICHNE NHIAYKIIMA MAarHUTHOTO I10JIsl IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa

1 CHJIbI HopeHua;
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CTPOUTH M300paKeHUE, CO3/1aBaEMOE TUIOCKUM 3€pPKaOM, TOHKOW JIMH30M, U PACCUUTHIBATH
€ro XapaKTepUCTUKH;

MIPUMEHSTH OCHOBOIIOJIATrAI0IINE aCTPOHOMUYECKUE TOHATHSI, TEOPUHU U 3aKOHBI JUIsl aHAIM3a
1 00BsICHeHHS (PU3MUECKUX MPOIIECCOB, MPOUCXOAIINX B 3BE3/aX, B 3BE3MHBIX CUCTEMAX, B
MEXKTaJaKTUYECKON cpelie; IBUKEHUSI HEOECHBIX T, BOJIIOLMH 3BE3/ U BeeneHHo;
MIPOBOJIUTH HUCCIICIOBAaHUE 3aBUCHMOCTEH (DU3MYECKUX BEIMYHH C UCIIOJIb30BAHUEM TPSMBIX
W3MEpPEHUH, TP ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH PE3YJIbTATHI MOTYICHHON
3aBUCUMOCTH (PU3UUYECKUX BEITUYNH B BUC IPAPHUKOB C YIETOM aOCOFOTHBIX MTOTPEITHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI TIO0 pe3yJIbTaTaM MCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (PU3MUECKUX BEJIMYMH, TPU ITOM BBIOUpATH
ONTUMAJIBHBIM METOJ] U3MEPEHUS, OIIEHUBATh A0COIOTHBIE U OTHOCUTEIBHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHIA,

MMPOBOJIUTH OMBITHI TI0O TPOBEPKE NPEATOKEHHOW THUIIOTE3BI: IUIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3WPOBATH IOJYYCHHBIC PE3yIbTaThl M
JIeNaTh BBIBOJI O CTATyCe MPEAI0KEHHOU TUTIOTE3HI,

OTIMCBIBATh METO/IBI TIOJyYEHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;

coOmoaTh TpaBuia O€30MacHOTO TpyJa NpH TPOBEACHUH HWCCIAEAOBAaHUN B paMKax
y4eOHOTO DKCIIEPUMEHTAa, TMpaKTHKymMa W Yy4eOHO-HCCIIEIOBATEIbLCKOW ¢  IMPOEKTHOM
NESITETPHOCTH C  HCIOJB30BAHMEM HM3MEPHUTEIBbHBIX YCTPOWCTB M JJaOOPATOPHOTO
000pyI0BaHMS;

pemaTh pacu€THBIC 3a/1a4M C SIBHO 33JIaHHON M HESBHO 3aJIaHHON (PM3MUYECKOW MOJEIBIO: Ha
OCHOBAHWHU aHaJIM3a YCJIOBHS BBHIOMPATh (PU3MYECKHE MOJICTH, OTBEYAIOIIUE TPEOOBAHHSIM
3a/1a4d, IPUMEHATh (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NUYECKUX TEOPUI
MPU MCIOJIb30BAaHUU MaTEMaTHYECKUX METOJIOB pEUICHUs 3a/ad, MPOBOAWTH Pacy&Thl Ha
OCHOBAaHUHU HUMEIOIINXCS JaHHBIX, aHAM3UPOBATh PE3YNIbTAaThl U KOPPEKTUPOBATh METOJIbI
pelIeHUs ¢ y4ETOM MOJIYYEHHBIX Pe3y/IbTaTOB;

peliaTh KauecTBEHHBIE 3a/1a4M, TpeOyrolne NPUMEHEHHsI 3HAaHUH U3 pa3HbIX pa3/ieloB Kypca
(bu3MKY, a TaK)Ke UHTErpallii 3HAHUHA U3 IPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTPAauBATh JIOTUYECKYIO LIETMOYKY pPAaCCyKJIEHUW C OMOpPOW Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBIeHUS;

WCIOJIb30BaTh TEOPETUYECKHE 3HAHUS s OOBSCHEHUS OCHOBHBIX TPUHIIUIIOB PabOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTh TPUMEPHI BKJIa/a POCCUUCKHX U 3apyOEKHBIX YYEHBIX-(H3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHI;
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aQHAIM3UPOBATh M OLEHUBATH MOCJEJCTBUS OBITOBOM M IMPOU3BOACTBEHHOUW JIE€ATEIHLHOCTH
YellOBEKa, CBS3aHHOW C (PHU3WYECKHMMH MpOILEecCaMu, C TMO3UIUNA  IKOJOTUYESCKOU
0€30MMacHOCTH, IPEJCTABICHUN O PAIMOHAILHOM MPHPOIOIOE30BAHIH, a TAKXKE PA3yMHOM
WCMOJIb30BAHUM JOCTH)KEHUWA HAYKM M TEXHOJOTMM I  JaJbHEMIIEro pa3BUTHS
YeJIOBEYECKOT0 OOIIECTBA;

MPUMEHSTh Pa3IMYHBbIC CIOCOOBI PabOTHl ¢ HMHMOPMANHEH (UINISCKOTO COJEPIKAHUSI C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH, TIPH 3TOM HCII0JIb30BATh
COBpeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU JJIsi MOUCKA, MEepepabOTKH U MPEIbsIBICHUS
y4eOHOW W HAYYHO-TIONMYJSAPHOW WHGOPMAIMH, CTPYKTYPUPOBAHUS W HHTEPIIpPETAIUN
“HpOpMALIUM, TOJYYEHHOW W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
MOJy4aeMyr0 MH(POPMAIMIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HUMEIOIIUXCS
3HaHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAIIUU;

MPOSIBIISITH OPTaHU3AIIHOHHBIC U TTO3HABATEIHHBIC YMEHUS CAMOCTOSATEILHOTO TPHOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BBHIMOTHEHUS TPOCKTHBIX M YIE€OHO-MCCIIeIOBATEILCKIX PabOT;
paboTath B TPyMIe ¢ UCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TIIaHUPOBATH PaboOTy
TPYNIBI, palMOHAIBHO PpACHpPEACTATh JEATeIbHOCTh B HECTAHJAPTHBIX CHTYAIUsX,
aJICKBaTHO OLICHUBATh BKJIAJ KaXKJI0OTO M3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMaTPUBAEMOil
PpOOJIEMBI;

MPOSIBIISATh MOTHBALIMIO K Oyaymield mpodecCHOHATBHOM EATEILHOCTH MO CHEIHATBHOCTIM

(hMBUKO-TEXHUUECKOTO TIPODHIISL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
bu6moreka [IOK
11 HayuHsblil MeTO MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemartuka 10 1
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 JluHamuka 10
https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.3 CraTtuka TBEpIOTO TeNa 5 1
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
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Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOIMHAMUKA

bubnuoreka [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 1
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernioBbie MalTuHbI 20 1
https://m.edsoo.ru/f16b68d7
33 ArperartHble cocTosiHUS BelecTBa. da3oBbie 14 . bubnuorexa [JOK
' TepPEeX OBl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49

Paspnen 4. JIEKTPOIMHAMUKA

bu6moreka [IOK

4.1 DneKTpuyecKoe noje 24 1
https://m.edsoo.ru/f16b68d7
bu6moreka [IOK

4.2 [TocTosSTHHBIN NIEKTPUUECKUN TOK 24 1
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK

4.3 Toxu B pa3IMyHBIX cCpenax 6
https://m.edsoo.ru/f16b68d7

Hroro mo pazgeny 54

Paznen 5. PUSUUECKHUA TIPAKTUKYM

bubnuoreka [JOK

5.1 Ouznyeckuil MpakTUKyM 16 16
https://m.edsoo.ru/f16b68d7

Hroro no paszneny 16
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11 KJIACC
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° /m
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https://m.edso0.ru/39859ef1
A [lernn mepeMeHHOTO TOKa 12 1 bubmuoreka [JOK
https://m.edso0.ru/39859ef1
N3nyuenue u npuem 3MeKTPOMAarHUTHBIX 9 1 Bu6miorexa [[OK
5
BOIH panuo- 1 CBY-uanasona https://m.eds00.ru/39859ef1
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I'eomerpuueckas onTuka 19 2 BuGmiorexa LIOK
6
https://m.edso0.ru/39859efl
. BonHoBas ontuka 10 1 bubnuorexa [JOK
https://m.edso0.ru/39859ef1
KBaHTOBas TEOPHS IEKTPOMAarHUTHOTO 13 1 BuGmiorexa [IOK
8
M3ITyHCHH 1 BELICCTBA https://m.eds00.ru/39859ef1
9 ®du3nKa aTOMHOTO SApa 12 bubnuorexa [JOK
https://m.edso0.ru/39859ef1
10 DneMeHTapHbIE YaCTUIIBI 5 - bubmuorexa [JOK
https://m.edso0.ru/39859ef1
1 DNeMEeHTHI acTpOo(DU3UKH 9 - bubnuorexa [JOK
https://m.edsoo0.ru/39859ef1
12 [ToBTOpEeHME 34
12
\OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 170 16
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro

pe3yJbTaTa

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM

06pa30BaTeJ’leOI7I nporpamMmasl CpeaHET 0 oﬁmero 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh Ha MTpPHUMEpPAax pOJb W MeCTO (U3MKA B (POPMUPOBAHUM
COBPEMEHHON HAay4yHOM KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOM TEXHHKH M

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YYuThIBaTh TPAHUIBI TPUMEHEHUS U3YUYCHHBIX  (U3UYECKUX  MOJIENICH:
MaTepuaibHas TOUKa, MHeplLuaibHas cucTeMa oTc4éTa, abCOII0THO TBEPAOE TEIO,
WJICATTbHBIN Ta3; MOJIETM CTPOEHUS Ta30B, )KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN

ANEKTPUYECKH 3apsi]l — PU pelIeHUH (PU3NUECKUX 3a/1a4

10.3

PacrioznaBate Qusnyeckue sBiaeHUs (Tpoliecchl) U OOBSACHATH WX HA OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISPHO-KHHETHYECKONW TEOPHH CTPOSHUS BEIIECTBa M
AIEKTPOJUHAMUKU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBYDKEHUE, CBOOOJHOE MaJeHUE Tel, JBUKEHHUE M0 OKPYXHOCTH, HHEpLHs,
B3auMoeiicTBue Teir;, Auddy3us, OpOYHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeNl, M3MCHEHHE O00bEMa TeNm INpU HarpeBaHHW (OXJIAXKICHUU),
TEIUIOBOE PaBHOBECHE, MCIIAPEHUE, KOHJEHCAllUs, IUJIaBJIECHUE, KpUCTAIU3aLus,
KUIIEHHE, BIAKHOCTh BO3/1yXa, MIOBBILICHUE JaBJICHUs ra3a [IPU €ro HarpeBaHuu B
3aKpBITOM COCYJ€, CBSI3b MEXYy IlapaMeTpaMM COCTOSIHMS ra3a B M30Ipolieccax;

OJICKTpHU3alus TCII, BSaHMOﬂefICTBHC 3aps10B

10.4

OnuceiBaTh MEXaHMYECKOE JIBW)KEHUE, HCMOJb3Ysl (DU3MYECKHE BEJIMYMHBI:
KOOpJAMHATa, IyTb, IME€pPEMEIICHHUEe, CKOPOCTb, YCKOpPEHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KWHETUYeCKasl SHeprusi, MOTEHIUAIbHAs SHEPIUs, MEeXaHHYecKas
paboTa, MeXaHHMYecKas MOILHOCTb; INpPU ONUCAHUU TNPABUIBHO TPAKTOBAThH
(Gu3nYecKuit CMBICT MCIOJB3YEMBIX BEJIWYMH, UX O003HAUYEHUS M EIUHMIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C JIPYTUMHU

BCINYHNHaMUN

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOICTBA TE€J U TEIJIOBBIS SABJICHUS, UCIIOJIb3Y
(I)I/I3I/I‘-IGCKI/IC BCJIMYMHBI: JAaBJICHUC Tra3da, TEMIICpATypad, CPCAHAA KHUHCTHYCCKAA

OHEPTUsA XaOTHYCCKOI'O JABMIKCHHSA MOJICKYJ, CPCAHCKBAJAPATHYHAA CKOPOCTH
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MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss dSHeprus, pabora rasa,
KOA(Q(HIMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOTO JBHUTraTels; MPH OIHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJb3YeMbIX BEJIHYWH, UX
00O3HAUeHUsI W EIWHUIBI, HAXOAWUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO

(GU3NYECKYIO BEIMYUHY C IPYTHUMHU BETHYNHAM

10.6

OnuceiBaTh HM3Y4EHHBIE 3JIEKTPUUECKHE CBONCTBA BEIIECTBA U DAJIEKTPUUYECKUE
sBIICHUS (IIPOIIECCHI), MCTIONB3YS (PU3MUECKHE BETMUUHBI: DIIEKTPUUIECKUN 3apsif,
JNEKTPUUECKOE 110JI€, HAIPSHKEHHOCTH I10JIsI, IOTEHIMAJI, Pa3HOCTh NOTEHIIMAJIOB;
P ONMCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUII CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUS W EJUHMIIbI; yKa3blBaTh (OPMYIbI, CBS3bIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIHUUHY C JPYTUMH BEIMYMHAMHU

10.7

aHAIM3UPOBATh (PU3UYECKUE MPOLECChl U SBJICHUS, HCHOIb3yd (QU3NUECKHe
3aKOHBI U MPUHIMIIBL: 3aKOH BceMupHOro Tsrotenus, |, Il u 11l 3akonst HproToHa,
3aKOH COXPAaHEHUS MEXaHWYEeCKOM HHEpruH, 3aKOH COXpaHEHUs HMITyJIbCca,
MPUHIMI CYNEPIO3UIIMKA CUJI, MPUHLUII PAaBHONPABUS HHEPUHUAIBHBIX CHCTEM
OTCuéTa; MOJEKYISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOEHHUS BEIIEeCTBa, a30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETHYECKOM SHEpruH TEIIOBOTO ABMKEHHS MOJIEKYII C
a0COJIIOTHOW TeMITepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHCHUS
UEKTPUUECKOr0 3apsaja, 3akoH KyinoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO
(opMyIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIOBUS (TpaHULIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE IIPUHIUIIBI HCﬁCTBHH MallluH, HpI/I60pOB N TCXHUYCCKUX
YCTPOﬁCTB; pas3iniaTh yCIIOBUA UX 0€e30I1aCHOTO UCIIOJIH30BAHHU B HOBCCI[HCBHOI‘/'I

KHU3HHU

10.9

BBINONHATE  AKCHEPUMEHTHI [0 HCCICIOBaHUIO (DU3MYCCKHX SBICHUH U
IPOIIECCOB C HCIIOJIb30BAHMEM TMPSMBIX U KOCBEHHBIX HM3MEPCHHU; MPH ITOM
dbopmynupoBath mpobieMy (3adady) M THUIOTE3y Yy4eOHOTO SKCIepUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYHIOBaHUS, MPOBOJUTH OIBIT U

(I)OpMy.]'II/IpOBaTI) BBIBObI

10.10

OCYH.[GCTBJ'IHTL psAMBIC WU KOCBCHHBIC H3MCPCHUA (I)I/IBI/ILIGCKI/IX BCJIIMYHH, IIpU
9TOM BLI6I/IpaTB ONTUMAJIBHBIM CITIOCOO HU3MEPCHUSA U HCIIOJIb30BaThb HU3BCCTHLIC

MCETOJbI OICHKHU HOFpeI_HHOCTeI\/‘I H3MepeHHfI

10.11

HccnegoBathb 3aBUCUMOCTH MCKAY (I)I/ISI/I‘{CCKI/IMI/I BCIIMYMHAMH C
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HCIIOJIb30BAHUEM MPAMBIX M3MEPEHUM; IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3yIbTATHl MOJTYYCHHONH 3aBHCUMOCTH (U3UYECKUX BEIHYUH B

BHJIe TAOIHI] ¥ TPaUKOB, JIEIaTh BEIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS

10.12

Cobnronate mpaBmiia 0€30HaCHOTO TpyAa NpPU TPOBEICHUHM HCCIICAOBAHUHA B
paMKax y4eOHOTO OSKCIICpHMEHTa, Y4eOHO-HCCIIE0BATENHCKOH M HPOEKTHOU
JEATSILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIIBHBIX YCTPOUCTB U JIa00OPAaTOPHOTO

000pyI0BaHUA

10.13

Pemate pacu€rHble 3aa4n C SIBHO 33JJaHHOW (PM3MUYECKON MOJENBIO, HCIOIB3YS
(u3nueckre 3aKOHbI U IPUHIUIIBL, HA OCHOBE aHAIM3a YCJIOBHS 3aJjaul BbIOUpATh
(¢u3nyecKyr0 MOJEeNb, BBIACHATH (U3NYECKHUE BEIUYMHBI U (QOPMYIIHI,
HE0OXOoIuMBbIe JUIsl €€ pellleHus, MPOBOJUTh PAacy€Thl U OLIEHHWBATH PEAbHOCTD

MOJIyYE€HHOTO 3HAYeHUs PU3NUECKON BEIHUNHBI

10.14

Pemate kauecTBEHHBIE 3a/ayu: BBICTPAWBATH JIOTHUECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXACHHUN C OTMOpOl Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W

(bu3uYecKue SBICHUS

10.15

Wcnonb3oBath mpu pemieHud y4eOHBIX 3a/lad COBpEeMEHHbIe HH(OpMalMOHHbIE
TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U MPEACTaBICHUS
y4eOHOM M HAyYHO-TIONMYJSPHOW HWH(OpMAIMU, TOJYYCHHOW U3 Ppa3IUnYHBIX

HMCTOYHUKOB; KpUTHUECKU aHATM3UPOBATH MOJIydaeMyro HH(OpMAaILHIO

10.16

[IpuBoauTE mpUMepbl BKJIaJa POCCUICKUX U 3apyOEKHBIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAayKd, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEro MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnons30BaTh TCOPCTUYCCKHUEC 3HAHUSA I10 (1)I/ISI/IKC B HOBCGHHGBHOﬁ KHU3HU JIA
obecnieyeHnss 0€30MaCHOCTH IIpu O6paH_[eHI/II/I C an6opaMH U TCXHHUYCCKHUMU
YCTpOﬁCTBaMH, IJI COXpAaHCHUA 310POBbA U CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYCCKOI'O

MOBEJICHUS B OKPYKAIOIIel cpenie

10.18

PaGoratb B TrIpynme C BBINOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUITaHUPOBaTh PabOTy TpYHNbl, PALMOHAIBHO paCHpeAessaTh OOA3aHHOCTH U
IUTAHUPOBATh JEATENBHOCTb B HECTAHJAPTHBIX CUTYAIUsX, aJICKBATHO OLIEHUBAThH

BKJIAZA KAXKAOTO U3 YHaCTHUKOB I'PYHIIBI B PCIIICHUC paCCManHBaeMOﬁ l'[pO6J'IeMBI

11 KJIACC
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Koxa
MPOBEPAEMOro

pe3yJabTara

111

HpOBepﬂeMBIe NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM

OﬁpaSOBaTeHLHOﬁ NnporpaMmmasl CpeaHET O oﬁmero 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh Ha MNpPHUMEpPAax pOJb W MeCTO (U3MKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHHUKH H
TE€XHOJIOTHH, B NPAKTUYECKON ACATEIBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO

(bu3nvecKoi KapTHHBI MUPa

11.2

YYnUTEIBATH rpaHULbl IPUMCHCHUA NU3YUCHHBIX (1)I/I3I/I‘-I€CKI/IX MO}ICJ’ICﬁI TOYCYHBIHN
SHGKTpI/ILIeCKI/If/'I 3apsan, AA€pHasdA MOJACJIb aToMa, HYKJIIOHHAasA MOACIIbL aTOMHOTIO

sipa MpH pelieHnH (pU3NUecKux 3aaa4

11.3

PacnioznaBate Qusnueckue sBiaeHUs (Tpolecchl) U OOBSACHATH HUX HAa OCHOBE
3aKOHOB JIEKTPOTMHAMUKN U KBAaHTOBOW (DM3UKH: dJIEKTPUIECKasi IPOBOIUMOCTH,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aWMOJEWUCTBUE
MarHuTOB, JJEKTPOMAarHWTHAas WHIYKIWs, JEHCTBHE MAarHMTHOTO TIOJIsT Ha
MPOBOJIHUK C TOKOM W JBWKYIIHUKCS 3apsl, dJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, IPSIMOJIMHEIHOE paclpoOCTpaHEHHE CBETa, OTpPaKE€HHE, IMPEIOMIICHUE,
uHTepdepeHys, Audpakuus W [OJApU3aLus  CBeTa, JMCIEpCUsl CBETa,
dhoTtornexkrpuuecknii 3pdext (hotorddexT), cBETOBOE MaBieHNe, BOSHUKHOBEHNE
JUHENYaTOro CIEKTpa aTroMa BOJOPOJAA, €CTECTBEHHAs M HCKYCCTBEHHas

PaauOaKTHBHOCTDb

114

OnuchiBaTh HM3y4yeHHBIE CBOWCTBA BemHIECTBA (DJIGKTPUUECKHE, MarHUTHBIC,
ONTHYECKUE,  DJCKTPUYCCKYI0  IMPOBOJUMOCTh  Pa3IWYHBIX  Ccped) |
AJICKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI), WCIOJIB3ySd (PU3NUYECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsijl, CHJIa TOKa, DJICKTPUUECKOE HaANpPsHKEHUE, dJIEKTPUUYECKOe
COMPOTHBIIEHUE, pa3HOCTh noTeHuuanos, OJIC, pabota TOKa, WHIYKIHS
MarHUTHOTO TOJs, cuina Awmmepa, cuna JlopeHla, WHAYKTUBHOCTH KaTYIIKH,
SHEPTHsl AJISKTPUUYECKOTO0 ¥ MAarHUTHOTO IOJIEH, TIEPUOJ U 4acToTa KOoJeOaHuil B
Koje0aTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TpOIlecCe TapMOHHUYECKHX
ANIEKTPOMArHUTHBIX KoJeOaHu#M, (POKYCHOE pacCTOSHHE W ONTHYecKas CHiia
JUH3bI; TPU  OMHCAHWHM  TPAaBUIBHO  TPAKTOBaTh  (PU3UYECKHA  CMBICT
UCTIOJIb3YEMbBIX BEJIMYUH, MX OOO3HAUYEHUS W €IWHHUIIBI; YKa3bIBaTh (DOPMYIIBI,

CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘-ICCI(YIO BCJIMYNHY C APYTUMU BCIIMUYNHAMU
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115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC ABJICHUA U IMTPOLCCChI, UCIIOJIb3YA (1)I/I3I/I‘-I€CKI/I€
BCJIMYUHBI: CKOPOCTb 3JICKTPOMAIHWUTHBIX BOJIH, JJIMHA BOJIHBI XU YaCTOTa CBCTA,
OHCPIUs U HUMITYJIbC q)OTOHa, nepuoa IoJypacraja, SHEprusd CBA3UM aTOMHBIX
AACP,; IpU OIMMCAHUHN ITPAaBHUJILHO TPAKTOBATH (1)H31/II-IGCKI/II71 CMBICJI UCIIOJIB3YCMBIX
BCIIMYHH, HUX 0003HaUEeHU U CAWMHUIBI; YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYMHY C APYTrHMMH BCIMYWMHAMH, BBIYUCIIATH 3HAUCHUC

(bU3HUECKON BEITMYUHBI

11.6

AHanmM3UpoBaTh (PUINYCCKUE IPOILECCHl W SIBJICHUS, WCIONB3Yys (PU3NUCCKUE
3aKOHBI U MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalieIbHOTO
COEIMHEHUSI MTPOBOJHUKOB, 3aKOH J[koyns — JleHia, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMHU, 3aKOH NPSIMOJIMHENHOTO PACPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIJICHUS CBEeTa, ypaBHEHHe OiHIITeNHa it (oTtorddexra,
3aKOH COXPAHEHUs DHEPIHH, 3aKOH COXPAHEHUS WMIYJIbCa, 3aKOH COXpPAaHECHUS
AJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHs] MacCOBOTO 4HCIia, MOCTylaTel bopa,
3aKOH  PaJMOAKTUBHOTO  pacmaja; MNOpud  OATOM  pa3jauyaTh  CIOBECHYIO
(hopMYyTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBHIPAKEHHE W YCIOBHS (TPaHUIIBI,

00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIpaBJICHUEC BCKTOpa MHAYKIHWHW MArHuTHOT'O ITOJIA IIPOBOAHHKA C

TOKOM, CHJIbl AMIiepa u cuiibl JlopeHua

11.8

CrtpouTh M ONHUCHIBaTh M300pakeHHE, CO3aBAEMOE IIOCKUM 3€pKajioM, TOHKOMN

JIMH30U

11.9

BBINONHATE  AKCHEPUMEHTHI 10 HCCICIOBAHUIO (DU3MYECKHX SBICHUH U
IPOIIECCOB C WCIIOJIb30BAHHEM TMPSIMBIX W KOCBEHHBIX H3MEPEHHI; NPU 3TOM
dbopmynupoBaTh mpoOiieMy (3a7ady) W THIOTE3y Y4eOHOTO JKCIEPUMEHTa,
coOMpaTh YCTAHOBKY W3 TPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OIBIT U

(hopMynupOBaTh BHIBOIbBI

11.10

OCYH_[CCTBJ'ISITL INpsAMBIC WU KOCBCHHLIC HU3MCPCHHUA (I)I/ISI/I‘ISCKI/IX BCIIMYHH, IIpU
3TOM BLI6I/IpaTL OIITHUMAJIBHEIN CIIOCO0 HU3MCPCHHUA W HCIIOJIb30BATb HM3BCCTHLIC

MCETOJbI OICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBHCHMOCTH (DM3MUECKUX BEJIMYMH C HCHOJIb30BAHHUEM MPSIMBIX
U3MEPEHUH; MpH TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThI
HOJy4eHHOM 3aBUCUMOCTH (M3UUECKUX BEJIMYMH B BUJAE TaOMUI] U TIpaUKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HUCCICAOBAHUA
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11.12

Cobnronate mpaBmwiia 0€30HaCHOTO TpyAa NpPU TPOBENCHHHM HCCIICAOBAHUHA B
paMKax y4eOHOTO OSKCIICpHMEHTA, Y4eOHO-HCCIIEN0BATENBCKOH M HPOEKTHOU
JESTEILHOCTH C MCIOJb30BaHUEM HM3MEPUTENBHBIX YCTPOUCTB U J1AOOPATOPHOTO

000py0BaHUS

11.13

Pemate pacu€rHble 3aa4M C SIBHO 33JJaHHOW (PM3MUECKOW MOJENBIO, MCIOIB3YS
(u3nvecKkre 3aKOHbI U IPUHIIHUIIEI; HA OCHOBE aHAINM3a YCJIOBHS 33/1a4H BEIOUPATH
(GU3NYeCKyl0 MOJeNb, BBLICHATH (PU3MYECKHE BEJIWYMHBI U (OPMYIIBL,
HeoOXouMBbIe JJIsi €€ pelleHus, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTD

MOJIyYE€HHOTO 3HAYeHUs PU3NUECKON BEIUUNHBI

11.14

Pemrate kayecTBEHHBIE 3a/ayd: BBICTPAWUBATH JIOTMUECKH HEMPOTHUBOPEUUBYIO
LIETIOYKY PACCYXKJACHHI C OMOpOl Ha HM3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H

(buzuvecKue SBICHUS

11.15

Hcnonb3oBath nmpu pemeHUH y4eOHBIX 3a/lad COBpEMEHHbIe MH(OpMallMOHHBIE
TEXHOJIOTMH JJI TIOMCKA, CTPYKTYPUPOBAHUS, NHTEPIPETALMHN U MPEACTABICHUS
yu4eOHOM M HayyHO-NONYISpHONM WHGOPMalUMU, MOJTYYEHHOW U3 pa3IMYHBIX

WCTOYHUKOB; KPUTHUUECKH aHAIM3UPOBATH MOJTydaeMyro HH(pOpMaInio

11.16

OOBSACHATH MPUHIUIBI JACUCTBUS MAIllWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

pasiinyaTth yCJIOBUA UX 0e30MacHOro NCIOJIL30BaHMS B HOBCCI[HCBHOﬁ KU3HU

11.17

[IpuBoauTE mpUMepbl BKJIaJa POCCUICKUX U 3apyOEKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IPOIECCOB OKPY)KAIOIIET0 MHpA, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Hcnonb3oBathk TeopeTHdeckue 3HAHHS MO (PU3HKE B MOBCETHEBHOMW JKU3HU IS
obOecrieueHruss 0€30MAaCHOCTH TMPH OOpalieHud ¢ IPUOOpPaMU U TEXHUUYECKUMH
YCTPOWCTBAMH, JUISI COXPAaHEHHSI 3JI0POBbS M COOJIOJICHHUST HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIel cpenie

11.19

Paboratr B rpymmne ¢ BbIIIOJJHCHUCM  PA3JIMYHBIX  COLHAJIBHBIX pOJ'ICﬁ,
IJIaHUPOBATb pa60Ty IpyIIibl, pallMOHAJIBHO pacCIpeaciiaTh 00S3aHHOCTH H
IJIAaHUPOBATh ACATCIIbBHOCTL B HECTAHAAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATH

BKJIAZA KAXKAOTO U3 YHaCTHUKOB I'PYHIIBI B PCIIICHUC paCCManHBaeMOﬁ l'[pO6J'IeMBI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
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Koxa

pasnena

Kona nposepsiemoro
IIpoBepsiemMble 371eMEHThI COAEPKAHUSA
3JIeMEHTAa

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mpupone. Hayunele wmeTonbl
IIO3HAHMS OKpyXarouero mupa. Posib skcnepumeHTta u
11
TEOPUHU B MIPOLIECCE MTO3HAHUS MTPUPOIbI. DKCIIEPUMEHT B

du3uke

MonenpoBanue (QU3NYECKUX SBICHUI MU MPOLECCOB.
Hayunsle rumnotespl. du3nyecKkne 3aKOHbI U TEOPHH.
1o 'panunel mpUMEHMMOCTH  (PU3MYECKHUX  3aKOHOB.
. [punnun cootBerctBuss. Ponb um Mecto ¢u3uku B

(GopMHPOBAHUM COBPEMEHHON HAay4HOW KapTHHBI MHpA,

B [IPAKTUYECKOMN AESITEIbHOCTH JII0IeH

MEXAHUKA

2.1

##HPar#H#KTHEMATHUKA

Mexannueckoe NBIDKEHUE. OTHOCHUTEILHOCTE
2.1.1 MEXAaHNYECKOTO JIBUKECHUS. Cucrema oTcyéra.

Tpaekropus

[Tepemenienue, CKOpOCTb  (CpenHsii  CKOpOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE MaTepuaibHOU
21.2
TOYKH, HMX TPOEKLIHUH HA OCH CHUCTEMbl KOOPIUHAT.

Clio)xeHue nepeMeIeHnil U CII0)KEeHUEe CKOPOCTEen

PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBUKeHHe.  ['paduku  3aBUCUMOCTH  KOOpJIHMHAT,
2.1.3
CKOPOCTH, YCKOpPEHMs, TMyTH U  [epeMelleHus

MaTepI/IaHBHOﬁ TOYKH OT BpCMCHU

214 CBoOogHOE MmajieHre. Y CKOpeHUe CBOOOTHOTO TaACHHS

KpHBOHHHCﬁHOe JABHOXKCHHC. PaBHOMepHOC JABMOKCHHUC
MaTepHaHBHOﬁ TOYKHM II0  OKPYKHOCTH. Vrinosas
2.15
CKOPOCTD, JIMHEMHas CKOPOCTD. HCpI/IOI[ n 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6 TexHudyeckue yCTpoOHCTBa: CHUAOMETpP, JBWKEHHE
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CHapsA 0B, HCITHBIC 1 pCMCHHBIC IIEPCAavIn

2.1.7

[Ipaktuyeckue paboTel. M3MepeHHEe  MIHOBEHHOM
ckopoctu. MccnenoBanue COOTHOICHNUS MEXAY IIYTAMU,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIIbHBIE PaBHBIE
IIPOMEXKYTKA  BPEMEHH  IIpU  PABHOYCKOPEHHOM
JBWKCHHM C Ha4daJbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
WN3yuenne nBMKEHUs IIApUKA B BS3KOW >KUAKOCTH.

N3yuenne nqBmxeHus Tena, OpOomeHHOTO TOPU30HTAIBHO

2.2

#Par## JUHAMUKA

221

[IpuHnun otHocurenbsHOCTH ['anmmnes. IlepBblil 3akoH

Herorona. MHepuuanbHbIe CUCTEMBI OTCYETA

2.2.2

Macca Tena. Cuna. [IpuHImn cyneprnosunum cui

2.2.3

Bropoit 3akon HproTOHa 1 MaTepHaTbHOM TOYKH B
uHeprmanpHoi cucteme orcuéra (MCO). Tpernii 3akoH

Hrrotona AT MaTCpUaJIbHBIX TOYCK

2.2.4

3akoH BceMmupHOro tsaroreHus. Cuna tsoxectu. IlepBas

KOCMHUYECKasA CKOPOCTE. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS
u cuna tpeHus nokosi. Kosdduuuent tpenus. Cuna
CONPOTHBIICHUS MpPU JIBUKEHUH Teja B >KUJIKOCTH WU

rasc

2.2.7

HOCTYHaTeJ'H:HOG n BpalmiaTeIbHOC JABWOKCHUC

a0COJIFOTHO TBép,Z[OFO TCI1a

2.2.8

MoMEHT cuIbl OTHOCHUTEIBHO OCHU BpalliCHUs. [Ineyo

cuibl. YcinoBus paBHoBecus TBEpaoro tesna B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ INOAIIMNITHUKHK, JIBHWKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboTsl. M3ydenne nBmxeHus opycka o
HAKJIOHHOM TUIOCKOCTH IIOJ JEHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanne  3aBUCHMOCTH CWJI  yIpYrOCTH,

BO3HHUKAIOIIUX B  AeQOpMUPYeMOl  MpyKHHE H
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pE3UHOBOM 00pasiie, OT BEIMYMHBI HUX Jeopmanuu.
HccnenoBanue ycnoBuil paBHOBECHS TBEPAOIO TeIa,

HMCIOLICTO OCh BpalllCHUA

#HPar#H#3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynsc MaTepHaIbHON TOYKH, CUCTEMBI
23.1 MaTepHUaIbHBIX TOYeK. VMIyJIhC CHIIBI U U3MEHEHUE
UMITyJIbCa TeJa
3akoH coxpaHeHuss umnyinbca B MCO. PeaktuBHOE
2.3.2
TIBUKCHHEC
2.3.3 PaGota cumnbl
2.3.4 MOoOUTHOCTH CHUJITBI
235 Kunernueckas  sHepruss  MarepHaJbHOM  TOYKH.
- Teopemao KWNHETMYECKOW 3HEPT U
[Torenumaneuas osHeprus. [loTeHnumanbHas >HEpPrus
2.3 2.3.6 yIpyro neGpopMHpPOBAHHOW MPYXHUHBL [loTeHIMambHas
SHEprus Tesia BOJINU3H MOBEPXHOCTH 3eMIIU
[ToTenuuanpHble W HEMOTEHIHMaTbHbIE CUJbl. CBA3b
237 paboThl  HEMOTEHUHUATbHBIX CHJI C  H3MEHEHHEM
- MEXaHUYECKOM  DHEPrMM  CHUCTEMBbl  Tel.  3aKOH
COXPaHEHHUS MEXaHUYECKOH SHEePTUu
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 Texnuyeckue ycTpoicTBa: NBMIKEHHE DPAKeT, BOJOMET,
- KOIep, MPY>KUHHBIN MUCTOJET
[IpakTuueckue padoTsl. M3yueHue cBA3M CKOPOCTEHl Ten
2.3.10 npu Heynpyrom ypape. MccrnegoBanue cBsizu pabOThI
CHWJIBI C U3MEHEHHEM MEXaHUYECKOM SHEpruu Telna
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OcCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KHHETUIECKOU
3.1 3.1.1 teopun. bpoyHoBckoe amxkenue. [uddysus. Xapakrep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA
3.1.2 Mojenu CTpOoeHHS Ta30B, KUIKOCTEH M TBEPIBIX TN H
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OOBSICHEHHE CBOICTB BC€IIECTBaA Ha OCHOBC JOTHUX

MoAeIeH

3.1.3

Macca mosiekyn. KonmuectBo BemiectBa. [locrosiHHas

ABoraapo

3.14

TemnmoBoe paBHOBecue. Temmeparypa U €€ U3MEpEHHUE.

[IIxamna remneparyp Llenscus

3.15

Mopens upeansHOro raza. OcCHOBHOE ypaBHEHHE

MOJ'IGK}U'ISIpHO-KPIHGTPI‘IGCKOIZ TCOpHHU UCATIBHOI'O I'a3a

3.1.6

AOcomroTHasi ~ Temmeparypa Kak ~Mepa  cpeaHeu
KHHETHUECKOU OHEPTUU TEIIJIOBOIO JABMIKCHHA YaCTHI]

raza. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenue Knameiipona — MenzeneeBa. 3akoH

HanpToHa

3.18

l'azoBbie 3akoHbl. M30mporiecchl B UACATBHOM rasze C
IIOCTOSIHHBIM KOJIMYECTBOM BCIIICCTBA: I/I3OTepMa,

n30xopa, n3obapa

3.1.9

TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktnueckue paboThl. M3MepeHne macchl BO3ayxa B
KJIaCCHOM KoMmHare. MccnenoBanne 3aBUCUMOCTH MEXKTY

napamMeTpaMu COCTOAHUA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOIMHAMMKNA

3.2.1

Tepmoaunamuueckass cucrtema. BHyTpeHHsS sHeprus
TEPMOJIMHAMUYECKOH  CHCTeMbl M  CHOCOOBI €&

HU3MCHCHUA

3.2.2

KonmuecTBo TEenaoTHl U pa60Ta. BHyTpeHHHH OHCPIuAa

OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunael Teronepenayun: TEMIONPOBOAHOCTb, KOHBEKIIHA,
U3Jy4YEHUE. TemmoéMKkoCTh TeJa. VYnennHas
TEIUIOEMKOCTD BellecTBa. PacuéTr KoJM4YecTBa TEILIOTHI

IIpu TeIionepeaavc

3.2.4

HepBHﬁ 3dKOH TCPMOJNHAMUKHU. HpI/IMeHeHI/Ie IepBOIro

3daKOHa TCPMOJUHAMUKHA K HU30IIPOLCCCaAM. Fpa(bﬂqecxaﬂ
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UHTEpIpeTanus padoThl ra3a

3.25

TermoBsle MamuHbl. [IpUHOUIBI AEHCTBUS TEILIOBBIX
mamH.  [IpeoOpazoBanusi dSHEpPrUM B  TEIUIOBBIX
mamuHax. KoadduuueHT noaesHoro neictus (nanee —

KII) termmosoit mammusl. [{ukin Kapro u ero KI1/]

3.2.6

Bropoit 3akon TepmomunHamuku. HeoOpatumocTtsb
IIpoleccoB B Impuponae. TerioBble — IBUTaTemu.

DKoornyeckue mpoOIeMbl TEIUIOPHEPTETHKH

3.2.7

TexHuueckue yCTpOMCTBA: JIBUraTelb BHYTPEHHETO

Cropanus, ObITOBOM XOJOAUIIbHUK, KOHJIUIIMOHED

3.2.8

[IpakTnueckne  pabotbl.  M3mepeHue  yaenbHOU

TEIUIOEMKOCTH

3.3

###Par###AI'PEI ATHBIE

COCTOSAHMA BELLIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanne u KoHzaeHcanus. Vcnapenue u
KAMeHUe.  YJenbHas  TelioTa  HapooOpa3oBaHMUS.

3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHHA

3.3.2

AOcomoTHAsgS ¥ OTHOCUTEJbHAs BJIA)KHOCTH BO3ayXa.

Hacplennslit nap

3.3.3

TBépnoe Teno. Kpucrammmueckue m amopdHbie Tena.
AHU30TpOIIHUS CBOMCTB KPHUCTAJJIOB. Kunkue

KpUCTaJlJIbI. COBpeMeHHBIe MaTc€puraibl

3.34

IInaBnenne wu KpUuCTaJlJIn3alyA. YIICJ'II)HaH TCIIJI0OTa

miaBiaeHus. CyomuManms

3.3.5

VpaBHeHHe TEIIOBOI0 OajaHca

3.3.6

TexHuyeckue ycTpoMcTBa: TUTPOMETP U TCHXPOMETD,
KaJOpPUMETpP, TEXHOJIOTUU TOIYYEHUS COBPEMEHHBIX
MaTepuajgoB, B TOM 4HCIE HaHOMATepHAIIOB, U

HaHOTCXHOJIOTHH

3.3.7

[IpakTruyeckue paboTel. Mi3MepeHue BIaXXHOCTH BO3lyXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###JIEKTPOCTATUKA

41.1

Onektpusanusi Tela. DIeKTpuueckuid 3apsa. JBa Buaa
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SJICKTPUYICCKHUX 3apA10B

4.1.2 [IpoBOAHUKH, TUIIEKTPUKU U IIOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUsI ANEKTPUUECKOTO 3apsiaa
414 B3aumoneiictue 3apsinoB. 3akoH Kynona
Onexrpuueckoe nojie. Hanpsyk€HHOCTH 3J€KTPUUECKOTO
4.15 noss. IIpuHnun cynepno3unuy. JImHun HanpsyKEHHOCTH
AJIEKTPUYECKOIO IOJIS
PabGora cun snexrpocratnyeckoro mois. [loTeHmmant.
4.1.6
Pa3nocTh noTeHMAIOB
[IpoBogHUKM W JUANEKTPUKH B IOCTOSSHHOM
4.1.7 JIEKTPUIECKOM ToJIE. Jwuanexrpuueckas
MPOHUIIAEMOCTh
OnektpoéMkocTh.  KonaeHcatop.  DNEKTPOEMKOCTH
4.1.8 IJIOCKOTO  KOHAEHCAaTopa. OJHEpPrusi  3apsyKEHHOro
KOHJIEHCaTopa
TexHuyeckue yCcTpOMCTBA: AJIEKTPOCKOI, AJIEKTPOMETP,
419 3JEKTPOCTaTHYECKAs 3aIlNTA, 3a3eMJICHUE
o AIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED
4110 [TpakTuueckue paboTel. M3mepeHue HIEKTPOEMKOCTU

KOHACHCAaTOopa

4.2

#HHPar##TIIOCTOSHHBIN SJIEKTPUUYECKHNM TOK. TOKU B PA3JIMYHBIX

CPEOAX

YcoBus CyIeCTBOBAHUS MOCTOSIHHOTO 3JICKTPUYECKOTO
4.2.1

toka. Mcrounuku Toka. Cuna toka. [loctossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma i yyacTka 1enu

DneKTpUUecKoe COTMPOTHBIICHUE. VY aensHOE
4.2.3

COTIPOTHUBIIEHUE BELIECTBA

[TocnenoBarensHoe, napasiesbHoe, CMEIIaHHOE
4.2.4

COEJIMHEHUE MPOBOHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akon Jlxoyns — Jlenna
4.2.6 MOoUIHOCTh 3JEKTPUYECKOTO TOKA
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4.2.7

anekTpoBwkymas cuna (nanee — 2J{C) u BHyTpeHHEe
CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Owma s
IOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. Kopotkoe

3aMbIKaHUEC

4.2.8

DNEKTpOHHAs  MPOBOJMMOCTb  TBEPABIX  METAILIOB.
3aBUCHUMOCTD CONIPOTHUBJIEHUSA METAIUIOB OT

temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

ONeKTpuueckuid  TOK B BaKyyMe. CaoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoauuku.  CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh  MOJYNPOBOAHUKOB.  CBoiicTBa  p-N

nepexona. [lonynmpoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKUN TOK B JJIEKTPOJIUTAX.

DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

OneKkTpuyeckuii TOK B ra3zax. CaMOCTOSITENBHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psa.  PaznuuHble  THIBI

CaMOCTOSITENBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuyeckue yCTpOWCTBA: aMIIEPMETpP, BOJBTMETP,
peocTar, HCTOYHUKUA TOKa, JJIEKTpOHAarpeBaTesbHbIE
npuOopHI, 3JIEKTPOOCBETUTEIbHbBIE pubopHI,
TEPMOMETP  COINpPOTUBIEHHUS,  BaKyyMHBIM  AuOZ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIMPOBOIHUKOBBIH

A0/, raJlbBaHHKa

4.2.14

[Ipaktnueckne  paboTel. M3ydeHwe  cMelIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
N3mepenne D/IC ucTrouHHMKa TOKa U €r0 BHYTPEHHETO

COIMPOTHUBJICHUA. Ha6J'II-O,I[eHI/Ie QJICKTPOJIM3a

11 KJIACC

Kon Koanposepsiemoro

IIpoBepsiemble 371eMeHTbI COAEPKAHUS
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pa3aesia  3j1eMeHTa
4 DJIEKTPOJUHAMUKA
#H#Par###MAIT'HUTHOE ITIOJIE. DJIEKTPOMAT'HUTHAS UHAYKIUA
ITocTostHHbIE MarHUTHL. B3auMoaencTBue MoCTOSHHBIX
431 MarHuTOB
MarnutHoe mnone. Bexkrop MAarHUTHOM HMHIYKLIHH.
[IpyHnun  cynepno3unmu.  JIMHMM —~ MarHUTHOM
432 uHaykuuu. KapThHa JIMHUNA MarHUTHOW WHAYKIIUU
TMOJISI TOCTOSIHHBIX MAarHUTOB
MarauTHOE TIOJIE MPOBOJHMKAa € TOKOM. KaprtuHa
JUHUWA TIOJA JUTMHHOTO TMPSMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTYIIKH C
TOKOM. OrmsIT Opcrena. BzanmonetictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Awmrepa, €€ MOIyJb U HalPABJICHUE
Cuna Jlopenua, e€ moaynb 1 HanpaBieHue. [[BuxeHune
4.3.5 3apsOKCHHOM YacTHIl B OJHOPOJHOM MarHUTHOM
4.3 nosie. PaboTa cunel Jlopenia
4.3.6 SIBneHre ANEKTPOMArHUTHON UHIYKITUH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
OJIC unayKuu. 3aKOH 3JEKTPOMArHUTHON MHIYKIIMU
4.3.8 Dapaes
BuxpeBoe snektpuueckoe nosne. DC uHaykuuu B
4.3.9 OPOBOJAHMKE,  JABIDKYIIEMCS  IOCTYMAaTeJbHO B
OJIHOPOJHOM MarHUTHOM II0JI€
4.3.10 [IpaBuio Jlenma
WunykrtuBHoCTh.  SIBieHne camouHaykuuu. IJC
434 CaMOMHIYKIINHU
4.3.12 OHeprust MarHUTHOTO TOJIS KaTyHIIKH ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIE
4314 TexHuueckue yCTpOMCTBA: TIOCTOSIHHBIE MAarHUTHI,

OJICKTPOMArHUTHI, QJICKTPOABUTATCIIb, YCKOPHUTCIIN
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SJICMCHTAPHBIX YaCTHULl, MHAYKIIMOHHAS I1CYb

4.3.15

[Ipaktuyeckue paboThl. M3ydeHne MarHUTHOTO MOJIS
KaTymku ¢ TokoM. MccnepgoBanue — AedcTBUSA
IIOCTOSIHHOTO ~ MarHuTa Ha paMKy C  TOKOM.

HccnenoBanue siBIE€HUS 3JIEKTPOMAarHUTHOM WHTYKLIIMHA

KOJIEBAHWA 1 BOJIHBI

5.1

#HHPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuasa cucrema. CBoOOIHBIE KOJICOAHUS.
lapmonmnueckne  konebanus. Ilepwonm, dacrora,

aMIuTyna u (asza kojaedbanmit

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MasITHUK

5.1.3

YpaBHeHue FapMOHHUYECKUX KoJIeOaHUH.
Kunematnueckoen JTUHAMHYECKOE OTIMICaHue

K0J1€0aTEIbHOr0 IBMKEHUS

5.1.4

[IpeBpamnienue JHEPrUuu npu FapMOHUYECKUX
koJseOanusax. CBsI3b aMIUIUTYIbI KOJIEOAHUN WMCXOIHOMN
BEJIMYMHBI C aMIUTUTyJIaMH KOJeOaHHil €€ CKOpOCTH U

YCKOpEHUs

5.1.5

KonebarenpHbIi KOHTYP. CBo0Oogubie
JJICKTPOMArHUTHbIC ~ KOJICOAHWUS B HJCAIHLHOM
K0JIe0aTeIbHOM KOHTYpE. Amnanorus MEXTY
MEXaHHUYECKUMH i1 3JIEKTPOMArHUTHBIMH

kojebanusmu. ®@opmyna TomcoHa

5.1.6

3aKoH COXpaHCHUA QHCPIun B nacaJlbHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KHGHHLIC MexaHn4uecKre KoJiebanus. Pe3onanc.
Pe3onancnas KpuBas. BBIHY)K,I[CHHBIG

OJICKTPOMArHUTHLIC KoJIeOaHMSI.

5.1.8

Ilepemennbiii Tok. CHHYCOMAANBHBIM IEPEMEHHBIN

TOK.

5.1.9

MoIHOCTh INEPpEMCHHOI'O  TOKa. AMHJ’II/ITYI[HOC u

HCﬁCTBymH.Iee 3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUA
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5.1.10

Tpanchopmarop.  [IpouwsBojucTBOo,  mepemada |
noTpedieHue ANMEKTPUIECKOM SHEPTHH.
DKOJIOTUYECKHE pUCKHU pu IIPOU3BOJICTBE
UIEKTpUYecKou »Heprun. KynpTypa wucnosb3oBaHus

ANEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU

5.1.11

Texauueckue yCTpOHCTBa: ceiicmorpad,

G)JIeKTpI/I‘IeCKI/If/i 3BOHOK, JIMHUH 2JICKTpOIICpcaaqd

5.1.12

[IpakTnueckue pabotsl. MccnenoBaHue 3aBHCHUMOCTH
nepuojia MajbIX KoJieOaHWM Ipy3a Ha HUTH OT JJIUHBI
HUTH M Maccel rpysa. McciaemoBaHue NEpEMEHHOTO
TOKAa B I€NU W3 IIOCIEA0BATEIBHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

#HHHPartHH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnudeckue BOJHBI, YCIOBHSI PaCIpOCTPAHEHUS.

521 ITeproa. CkopocCTh pacripoCTpaHEHHUS U JJIMHA BOJIHBI.

[Toniepeynbie ¥ MPOJIOTBHBIE BOJHBI

HHHPar##H# WNuTtepdepenius u T paKIus
5.2.2

MEXaHUYEeCKUX BOJH

3Byk. Ckopocth 3Byka. I'pomkocth 3Byka. Bbicota
5.2.3

toHa. TemOp 3Byka

DONEKTPOMAarHUTHBIE BOJIHBL.  YCJOBHS — M3Iy4CHHUS
£ 4 JNIEKTPOMArHUTHBIX BOJH. B3aumuHass opueHTanus
o BekTopoB E, B u v B snmekrpoMarHUTHON BOJIHE B

BaKyyMe

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpa)KCHHE,
5.2.5 MIpeJIOMJICHUE, TOJISIpU3aIus, T paKIus,

unTepdepenys. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH
- [llkama  SJEKTPOMarHUTHbIX BOJH. [IpumeHeHHe
o ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[MpuHIMIBI paanoCBsI3U u TeJeBUICHUS.
5.2.7 Pannonokanus.  DJIEKTPOMAarHUTHOE  3arpsi3HEHUE

OKpY>Karollen cpeibl
5.2.8 Texuuueckue YCTpPOWCTBA: MY3bIKaJIbHbBIE
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UHCTPYMEHTBI,  YJIbTPAa3BYKOBas  JUAarHOCTHKa B
TEXHUKE W MEIUIUHEe, pajgap, paauolpUEMHIUK,

TeNeBU30p, aHTeHHA, TenedoH, CBY-meub

5.3

HHPar#H#OIITUKA

5.3.1

[IpssmonmueniHoe pacrpocTpaHeHue CBETa B

onHOpoiHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHUS  CBETA.

[TocTpoenne n3o0paxkeHui B MIIOCKOM 3epKae

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpECIOMIICHUA CBCTA.

AGCOIOTHBIN NOKa3aTeab NPeIoMIICHUS

5.34

ITotHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIl yroi

MOJTHOTO BHYTPEHHETO OTPaKECHUSI

5.35

Hucnepcusi cBera. CioxHbIH cocTaB 0enoro cperta.

LBer

5.3.6

Colwuparorue U pacceMBaroNINe JTHH3bL. TOHKas JIHH3A.
DOKYCHOE pPACCTOSIHME W ONTHYECKas CHUja TOHKOHU
muH3bl. [locTpoeHne n300pakeHui B COOMpAIOIMUX U
paccenBaronux JuH3ax. dopmyna TOHKON JIMH3BI.

VYBenudueHue, JaBacMoe JIMH30M

5.3.7

Hpe,I[GJ'IBI IIPUMEHUMOCTHU FGOMCTpH‘ICCKOﬁ OIITUKHU

5.3.8

Untepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaONOIEHUST MAaKCUMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX

KOT'CpCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakumss  cBera.  JludpakimuoHHas — peméTka.
VYcnoBue HaOmOIEHUS TIABHBIX MaKCUMyMOB IpU
NajgeHUuU MOHOXPOMaTH4ECKOTO CBeTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/ISI CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OYKH, Jyna, (oToamnmapar,
IPOEKIMOHHBIA  anmapaTr, MHKPOCKOI,  TEJIECKOII,

BOJIOKOHHAas OIITHUKA, ,Z[I/I(I)p aKIIMOHHasA peméTKa,
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MOJISIPOUT

5.3.12

[Ipaktuyeckne pabotbl. M3MepeHune moKazaTens
npenomiienus. MccnenoBanue cBOMCTB U300pakeHU B

nuH3ax. Habmonenue nucnepcun ceera

BJIEMEHTHI CIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl NPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
ITocrynatet TEOPUHU OTHOCHUTEIIHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,

IPUHILIMIT OTHOCUTENIBHOCTH DWHIITEeHA

6.2

OTHOCHUTEIBHOCTh  OJHOBPEMEHHOCTU. 3aMe/JieHHUe

BPEMCHHU U COKpalllCHUC NJIMHDBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3b MacChl C DHEPrued W HMMIYIHCOM CBOOOHOM

YaCTHUIIbI. DHEPTHsI TIOKOSI CBOOOJHON YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

HH#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonpl. ®opmyna [lmanka cBsi3u sHepruu GoOTOHA C

€ro 4aCTOTOW. DHEPrusl U UMIybc (poToHa

7.1.2

OtkpeiTe u uccinenoBanue (orodddexra. OnbITH

A.T'. CroneroBa. 3akoHsl GpoTodddexra

7.1.3

VYpasuenue DiHmTelHa 11 Gororddexra. «KpacHas

rpanunay Gororddexra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeGenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texuuyeckue ycrpoiicta: GoTO31€MEHT, (POTOIATUHUK,

COJIHCYHAasA 6aTape>1, CBCTOOHNON

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpoeHUs aToMa. [limaneTapHas Moaens

aToMa

7.2.2

[Moctynatsl Bopa. MU3nyuenue u nornomeHue GoToOHOB

npu mnepexoac aroma € OAHOI'O YPOBHSA SHCPruM Ha
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npyroi. Bunel cnextpoB. CHeKkTp ypoBHEH SHEpruu

aToMa BOoJopoJa

7.2.3

BonnHoBeie cBoiicTBa 4yactuu. Bomnbel ne  bpoii.
KopnyckynsipHo-BosiHOBOK  ayanusM.  Jludpakuums

9JICKTPOHOB HAa KpHUCTAJIJIaX

7.2.4

CroHTaHHOE M BBIHY)KJICHHOE U3JTydeHue. Y CTPOHCTBO

Y TIPUHIIAT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPAJIbHBIM  aHAIMU3

(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue pabotel. Habmionenuwe muHeiyaToro

CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOIEHUS W PETUCTPAIIMHU JIEMEHTAPHBIX

YACTHIL

7.3.2

OTtkpeiTie paguoaktuBHOCTU. OmBITEI Pesepdopna mo
OTIPEJICNIEHUIO0 COCTaBa PAJHMOAKTUBHOTO H3IYUYCHHUS.
CgoiicTBa anbda-, O6eTa-, raMMa-u3IydeHus. BiausHue

PAaAOaKTUBHOCTHU Ha KHUBBIC OPraHU3MBbI

7.3.3

OTkpbITHE MPOTOHA U HEWTpoHa. HykimoHHas Mozaenb
snpa ['eitzen6epra — MBanenko. 3apsn sapa. MaccoBoe

YUCIIO dapa. H3oTomsl

7.3.4

Anba-pacnaz. DJIEKTPOHHBIH W IMO3UTPOHHBIM OeTa-
pacnan. ['amma-uznydeHue. 3akoH pPajMOAKTUBHOTO

pacinaga

7.3.5

3Hepr1/151 CBA3HM HYKIIOHOB B sApPC. ﬂ,[[epHLIe CHJIBI.

JedexT maccol siapa

7.3.6

SnepHble peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiif peaktop. TepmosiaepHslii cuntes. [IpoGnemsl
Y NIEPCIIEKTUBBI SJEPHOM 3HEPreTUKH. DKOJIOTUYECKHUE

ACIICKThI ﬂﬂepHOﬁ OHEPICTUKU

7.3.8

QHGMGHTapHHe YaCTHIIbI. OTKpBITI/Ie MO3UTpOHA.

(DYHIlaMCHTaHBHLIe B3aUMOJCUCTBHUS
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7.3.9

TexHuueckue  yCTpOMCTBA:  JIO3UMETp,  Kamepa

Bunbcona, siiepHbIN peakTop, aToMHast boMOa

7.3.10

[IpakTuueckue paboTsl. McciienoBanue TPEKOB YaCTHIL

(o roToBBIM (oTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nmnoro Heba. Co3Be3mus, SpKUE 3BE3JBI,

IIJIaHETHhI, UX BUAUMOC IBUKCHHUC

8.2

Conneunass cucrtema. [lmaHeTsl 3eMHOIM TpyIIIbI.
IlmaneTeI-TUTAHTEL M WX CIIYTHUKH, KapJIUKOBBIC

mwianeTsl. Masnbie Tesia COMHEUHON CUCTEMBI

8.3

Conuue, d¢otochepa u armocdepa. CosHeuHas

AKTHUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3NT

8.5

3BE31bI, WX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBC€THUMOCTbD, pa)myc, TeMnepaTypa, X B3aNMOCBS3b.
JunarpaMma «CHEKTpalbHBIM KJACC — CBETUMOCTBY.
3BE3AbI IVIaBHOM MOCIENOBATEILHOCTU. 3aBUCHUMOCTE
«Macca — CBETUMOCTBY» JUIl  3BE3J  IJIaBHOU

IIOCJIC€10BATCIIbHOCTH

8.6

###Par###Buyrpennee crpoenue 38é31. COBpeMEHHBIC
NPEJCTAaBICHUS O TPOWCXOXJACHUU ¢  SBOJIIOLUU

CoumHa ¥ 386311, DTamkbl )KU3HU 3BE3]

8.7

Mneunsii I[lyte — nama [amaktuka. ChnupaibHas
cTpykTypa ['anaktuku, pacrpenencHue 3BE3N, rasa H
nbuk. [lonoxenue n nuxkenue ConHua B [ManakTuke.

IImockas u c@epnquKaﬂ noJicucTeMbl I aTakTUKKH

8.8

Tuner ranaktuk. Paguoranaktuku u kBazapel. YépHblie

ABIPBI B SApax raJIaKTUK

8.9

Bcenennas. Pacmmpenue Beenennoii. 3akoH Xa60ma.
PazGeranue ranaktuk. Bospact u paguyc Bcenennoit,
Teopuss  bombimoro  B3peiBa. Mogenp  «ropsuen

Bcenennoin». PennkroBoe nsnydyenue
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810 Macmrabnas crpykrypa Bcenennoil. MeraranakTuka.
Hepeménnbie mpoOiaemMbl aCTpPOHOMUU

IMPOBEPAEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM IMPOT'PAMMBI CPEJHET'O OBIIETO

OBPA3OBAHUA

Kox
MPOBEPAEMOro

TpeOoBaHUS

HpOBepﬂeMue Tpeﬁona}mﬂ K IIPEIMETHBIM peE3yjJabTaTaM 0CBOCHUS

OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeHEro 061ero 0opa3oBaHusI

CpopMHpOBAaHHOCT,  YMEHHMH  pacrmo3HaBaTh  (U3WYECKUE  SBJICHHS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

BHa}IeHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IeCKI/IMI/I IIOHATHUIMU U BECIIMYHWNHAMU,

XapaKTEPHU3YIONUMU (PU3NIECKHE TTPOIIECCHI

ChopMHpPOBaHHOCTH YMEHUN TPUMEHSTH 3aKOHBI KJIACCUYECKONW MEXaHUKH,
MOJICKYJISIDHOH (DM3WKH M TEPMOJUHAMUKH, DJICKTPOJIUHAMUKH, KBAaHTOBOM
¢bu3uky I aHanu3a U OOBSCHEHUS SIBICHUW MHKPOMHUpA, MakpoMupa U
MeramMmpa, pasaudaTh yCJIOBHs (TpaHMIBI, OOJACTH) TNPUMEHUMOCTH
(bM3UYECKUX 3aKOHOB, IMMOHUMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB ¥  OTPAHMYEHHOCTh  HCIOJB30BAaHUS  YAaCTHBIX  3aKOHOB;
aHAIM3UPOBATh (U3UYECKUE MPOIECCHI, UCMOJIb3Ysl OCHOBHBIE MOJOXKEHUS,

3aKOHbI U 3dKOHOMCPHOCTHU

ChopmupoBaHHOCTh YMEHHSI pa3inyarh YCIOBUS MPUMEHHUMOCTH MOJIENei

(bUBUYECKUX TEJT U MPOIIECCOB (SIBJICHUM )

ChopmupoBaHHOCTH YMEHUS peliaTh pacy€THBIC 3a7a4u C SBHO 33/1aHHOM U
HESIBHO 33/IaHHOIM (PM3UYECKON MOJEIbI0: HA OCHOBAaHMH aHajlIM3a YCIOBUSA
BbIOUpaTh (U3WYECKHE MOJENH, OTBevaronue TpeOoBaHUAM 3aJadd,
NPUMEHSTh (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJaThl (PU3UUECKHUX
TEOpPUI TNpPU HUCIHOJIB30BAHUU MATEMAaTUYECKUX METOJIOB PEILICHUs 3ajad,
IPOBOAUTH PACUEThl HA OCHOBAHUM HMMEIOIIMXCS JAaHHBIX, aHAU3UPOBAThH
pEe3yNbTaThl U KOPPEKTUPOBATH METOJbl PEIICHHS C Y4ETOM MOJIYyYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHU 3HAHUM U3 Pa3HbIX
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pa3aesioB IMIKOJIBHOTO Kypca (U3WMKH, a TAaKKe HHTETPAlUUd 3HAHWNA W3
JIPYrUX MPEeIMETOB €CTECTBEHHOHAYUYHOIO IIUKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYXJECHUHN C OMOPON Ha U3YUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue SBICHUS

Bnaz{eHHe OCHOBHBIMH MCTOIaMH HaleHOFO IIO3HAaHu4, I/ICHOJII)?;yeMI)IMI/I B
(bPIBI/IKeI HpOBOZ[I/ITI) Hp?[MI)Ie U KOCBCHHBIC I/ISMepeHI/Ifl (1)I/I3I/I‘-I€CKI/IX
BCJIMYMH, BBIOMpAs ONTUMAJIBHBIA CIIOCO0 W3MEPEHHS U HCIOJIB3Ys
U3BECTHBIE METOJbl OLEHKH IIOIPEIIHOCTEN W3MEpPEHUl, IIPOBOIUTH
HCCTIEOBAaHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYMH C MCIOJIb30BAaHUEM
prIMI)IX I/I3M€pCHI/II\/'I, 06’I)SICH$ITI> HOJ'Iy‘IGHHI)Ie pCSYJ'II)TaTBI, I/ICHOJ'IB?;}’?I
(1)I/ISI/I‘~IGCKI/IG TGOpI/II/I, 3aKOHBI W IIOHATHUS, U ACJIaThb BBIBOJBI, CO6J'II-OI[aTI>
npaBujia 0€30MacHOrO TpyJda TpPH MPOBEIECHWU HCCIENOBAHUM B pamMKax
y4eOHOTO JKCIEpPUMEHTa W Y4eOHO-HCCIIeIOBATEIHCKON NEATEIHOCTH C
WCTIOJIb30BaHUEM IHU(PPOBBHIX U3MEPUTEIBHBIX YCTPOWUCTB M JaOOPATOPHOTO

000pyI0BaHUS

ChopMHpPOBAHHOCT YMEHUW aHAIM3WPOBATh W OIEHUBATH IOCIIEICTBHS
OBITOBOM ¥ TPOU3BOJICTBEHHOW JCATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
(DMBUYECKUMH TIPOIIECCaMH, C TIO3HMIMK JKOJOTUYECKOW O€30MacHOCTH;
MPEACTABICHUHN O pallMOHAIHFHOM MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM
HCMOJIb30BAHUU JOCTW)KEHU HAyKM M TEXHOJOTMH JUIsl JaIbHEUIIEro

Pa3BUTUSA YCIIOBCUCCKOI'O 06I_HeCTBa

OBnageHue pa3IM4IHBIMU crioco0aMu paboThl ¢ uHbopMaIeln GU3nIecKoro
CONICpKaHMUS C  HCIOJb30BAaHUEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMCHUW KPUTHYECKOTO aHAIM3a W  OICHKH

JOCTOBEPHOCTH MOJTy4aeMoi HHGOpMauu

10

CdopmupoBanHOCTH YMEHUU MPUMEHATH OCHOBOTOJIAraloIIne
ACTPOHOMUYECKHUE TOHATHUS, TEOPUU M 3aKOHBI Uil aHaln3a U 0OBSCHEHUS
(bu3MUeCKUX MPOIIECCOB, MPOUCXOIAIINX Ha 3BE3axX, B 3BE3IHBIX CHCTEMAX,
B MEXTAIAKTUUECKOHM cpejie; NBMKEHUs HEOECHBIX TeJN, DBOJIOLUUU 3BE3N U

Bcenennoit

HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10 ®PU3UKE
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Koxa

/Tem
3JIEMEeHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl
a
1 MEXAHUKA
1.1 KUHEMATHUKA

MexaHI/I‘-IeCKOG OBUXXCHUC. OTHOCI/ITGJIBHOCTI) MCXAaHHNYCCKOT' O ABUXCHUA.
1.1.1
Cucrema orcuéra

1.1.2 | MarepuanbHasi TOUKA.

CkopocTb MaTepuanbHOU TOUKU: Beiunciienne nepeMenienys u myTtu
1.1.3 | MaTepuabHOM TOYKH MPH MPSMOITHMHEHHOM JIBIKSHUH BIOJIb OCH X IO Tpaduky

3aBHCUMOCTH Vx(t)

1.14

PaBHOMepHOE npsmosuHelinoe apmwkeHue: X(1)=x0+voxtx(t)=x0+voxt

1.1.5 | vx(t)—vOx=constvx(t)—vOx=const

1.1.6 | PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE TBIKCHUE:

1.1.7 | CBoGognoe maneHWe. YcCKOpeHHE CBOOOTHOTO TMajeHusd./[BwkeHne Tena,

OpOIIEHHOTO MO/ YTJIOM 0. K TOPU30HTY:

KpPIBOJ'IHHGfIHOG JBHXXCHUC. I[BI/I)KCHI/IG MaTepHaHBHOﬁ TOYKH I10 OKPY’KHOCTH.

VYrioBas v JIMHEHHAsI CKOPOCTh TOUKHU: V=ORV=wR .

1.1.8
[Ipu paBHOMEPHOM JBMIKCHHHM TOYKH IO OKPYXHOCTH O=2T=2m0v0=T27=270 .

LenTpocTpemurenbHoe yCKOpEHHUE ToukH: aric=v2R=m2Rarc=Rv2

=w2R . IlonHOE yCKOpEeHHE MaTepPHATLHON TOUKH

1.1.9 TBépnoe teno. [locrynmarensHoe U BpaliaTelbHOE ABHKEHUE TBEPIOTO Tela

1.2 JTMHAMUKA

HNuepuunaneubie cucremsl oTcuéra. Ilepsoiii 3akoH Herotona. [IpuHuun otHOCH -
1.2.1
TenbHOCTH | annines

1.2.2 | Macca tena. [InotHOCTB BemecTBa: p=mVp=Vm

123 Cuna. [MpuHiun CYNEPIO3HIMU
o cui: FpaBrogeiicte=F17+F27+...FpaBnoaeiictB=F1+F2+...
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Koxa

/Tem
3J1eMeHT IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
bl
a
124 Bropoii 3akon Herotona: mis matepuanshoit Touku B MCO F17=mal Fl=mal
" | ; Ap’=F AtAp=FAt npu F =constF=const

1.2.5
Tpertnii 3akon HeloToHa i MatepuaibHbix Touek: F12°=—"F21F12=—F21
3aKOH BCEMUPHOTO TATOTCHUS: CHIIbI MPUTSHKEHHUS MEXTY TOYCYHBIMU MaccaMu
paBabsl F=GM1IM2R2F=GR2m1m2 .

1.2.6
Cuina Tsoxectu. LIeHTp TspkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h
HaJ TOBEPXHOCThIO IuIaHeThl paguycoM  RO: mg=GMm(R0+h)2mg=(R0
+h)2GMm

1.2.7 | Cuna ympyroctu. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna tpenus ckoabxeHus:: Frp=puNFtp=uN .

1.2.8
Cuna tpenus mokost: Frp<uNFtp<uN .
Koaddumment tperus

1.2.9 | Hdasnenue: p=FLSp=SF.L

1.3 CTATHUKA

131 MOMEHT CHJIBI OTHOCUTEIILHO OCH BPAIICHUS:
IM| = Fl, rzze | — miedo cubl F'F OTHOCHTENBHO OCH, IPOXOAANIEN Yepes3
Touky O NepneHUKYISPHO PUCYHKY
LlenTp Macc Tena. LleHTp Macc cucTeMbl MaTepUalibHBIX TOYEK:

L1390 r i =mlrl™+m2r27+. . ml+m2+...rom=ml+m2+..mlrl+m2r2+....

B oxHopoanoM noste TsokecTu (g =const)(g=const) LeHTp Macc Teaa COBIMALAET ¢

€T0 ICHTPOM TAKCCTU
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Koxa

/Tem
3JIEMEHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl
a
VYcnosus paBuoBecus TBEpaoro tena B UCO:
1.3.3
1.3.4 | 3akon ITackans
1.3.5 [ Hasienue B xuakocty, mokosmieiics B UCO: p=p0+pghp=p0+pgh
3akon Apxumena: F”Apx=—"PsoitecuFApx=—PBriTecH ,
136 ecJiu Teno U xkuakocth nokosites B MICO, To FApx=pgVsbiTecHFApx
- =pgVBeITECH
VYcnosue muiaBaHus Tel
14 3AKOHbBI COXPAHEHUN A B MEXAHUKE
1.4.1 | UMnynasc MaTepUaIbHOM TOUKU: P =MV P=mv
1.4.2 | UMnynsc cucteMsl Teit: p =p1 +p27+...p=pl+p2+...
3aKOH U3MEHEHHUS U COXPAaHEHUS UMITYJIbCa:
B UCO Ap '=A(p17+p27+...)=F 1BHemnAt+F 2pHemuAt+... Ap=A(p1+p2
+...)=F1BHemHAt+F2BHEmHAL+...;
L43 B CO , eciiu Ap =A(p17+p27+...)=0Ap=A(pl+p2+...)=0,
o ecim F 1eaemn+F 2puemn+...=0F 1uemn+F2suemn+...=0
PeakTuBHOE ABMKEHUE
1.44
PaGota cuibl Ha ManoM MepeMeneHIH:
1.45
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Koxa

/Tem
3JIEMEHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl
a

MOonTHOCTE CHIIBL:
eciu 3a Bpems AtAt paboTa cuibl U3BMEHSIETCS Ha , TO MOIIHOCTb CHJI
Kunernueckas sHeprust MaTepuanbHOi Touku: Exua=mv22=p22mExua=2mv2

1.46 | =2mp2
3aKOH M3MCHECHHS] KHHETUYCSCKOW SHEPTUU CHCTEMBI MaTEPHATLHBIX TOUYCK:
B UCO AExuu = Al + A2 + ..
[TorenumansHast 3HEPTHUS:
1t noreHnuainbHbeiX cril Al2=Elnorenn—E2noresi—=AEnorennAl2
=Elnorern—E2norenni—AEnoreHs .

1.4.7 .
[ToreHumanpHas SHEPTHUsI MATEPUATILHON TOYKH B OJTHOPOIHOM I10JIE
msokectd: Enmoren=mghEnoreni=mgh .
[ToreHuumanpHas sHEpTUs ynpyro aeGopMupoBaHHOTO
tena: Enorenun=kx22Enorenn=2kx2

1.4.8 3aK0H U3MECHECHUS U COXPAHCHHS MEXaHMYECKOM SHEPTUU:

1.5 MEXAHUYECKUE KOJIEBAHHM A 1 BOJIHbI

lNapmonnueckue konebaHusi MaTepuadbHOW TOYKH. AMIuMTyna u (asza Koie-
6anuii. KunemaTtnueckoe omnvicaHue:

15.1

Tac X - CMCIICHHUE U3 PABHOBCCHA.
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Koxa

frem 3JIEMEHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl
a

Juaamudeckoe ommcanue: max=—kx,max=—Kkx, rae k=mw2k=mw2. 310 3Ha4wur,
g10 Fx=—kx.FX=—kX.
DHepreTH4ecKoe OMMCaHne (3aKOH COXPaHEHUSI MEXaHUIECKOM SHEPTUN ):
CBsi3b aMIUTUTY/IBI KOJICOAHHUI CMEIICHUSI MAaTePUATLHON TOUKH C aMIUIUTYIaMU
KoJieOaHui €€ CKOPOCTH U YCKOPCHHUS:
[lepuonq wm wyacrota konebanuit: [leppon Manblx CBOOOAHBIX KOJIeOaHUH

1.5.2 | matemarnueckoro MasitHuKa:Ilepron CcBOOOTHBIX KOJICOAaHUH TPYKUHHOTO
MasITHUKA:

1.5.3 | Bemyxnennsie konebanus. Pesonanc. PesonancHast kpuBast
[Tonepeunsie W TPOAOJBHBIE BOJHBL. CKOPOCTH PACIPOCTPAHCHHS W JTHHA

154 | BOTHBL A=vT=vvi=vT=w
Hurtepdepentius u nudpakius BOJIH

1.5.5 | 3Byk. CkopoCTh 3ByKa

2 MOJIEKVYJISIPHASA ®U3MKA. TEPMOJIMHAMUWKA
2.1 MOJIEKVYJISIPHASA ®U3MKA

Mopgenu  cTpoeHus  ra3oB, OKHAKOCTeHM W TBEpApIX  Ted.  Ilycth

)11 TepMOAMHAMHUYECKass cucteMa (Teno) coctouT u3 N OJMHAKOBBIX MOJICKYII.

o Torma xommuectBo BemecTBa V=NNA=muv=NAN=um ,rne NANA — uwucimo

ABoraapo, m— Macca CUCTEeMBI (Tela), i — MOJIIpHas Macca BeIlecTBa

2.1.2 TemoBoe NBMKEHNE aTOMOB U MOJIEKYJT BEIIECTBa

2.1.3 BsaumonelicTBrue yacTull BelecTsa

2.1.4 | udbdysus. bpoyHOBCKOE IBUXKEHHE

2.15 Monenb nneansHoro raza 8 MKT
CBsi3b MEXKy MaBJICHUEM U CpeTHEH KMHETUYECKON SHEpruei MocTymnareabHOro

2.1.6 | TemjIoBOTrO IBMKEHHS MOJEKYN HaeanbHOTo ra3a (ocHoBHoe ypaBHeHue MKT):
rae MmO — macca omHOM Monekynbl, N=NVN=VN - KoHIIeHTpalusi MOJIEKYI

2.1.7 | AGcomotHas Temnepatypa: T =t +273K

218 |Cssa3p TemmepaTypel Ta3za CO  CpeQHEH  KHHETUYECKOW  DHEpruei
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Koxa

frem 3J1eMEeHT IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
bl X
HOCTYNATEIBLHOTO TETIOBOTO JIBUKEHUS €T0 MOJICKYJT:
2.1.9 | YpaBuenue p = nkT
2.1.10 | Moxens uaeanbHOTrO ra3a B TCPMOJIUHAMUKE:
3akoH JlanpToHa IJ1s TaBJICHUS CMECH Pa3peKEHHBIX ra3oB:p=pl+p2+...p=pl+p2
2.1.11 .
M3omnporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSHHBIM unciioM moJiekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BeliecTBa v)uzorepma (T = const): pV = const ,
u3oxopa (V = const): pT=constTp=const ,
2.1.12 | u3o6apa (p = const): VT=constTV=const.
I'padmaeckoe npencraBnenue nzonporeccoB Ha PV-, pT- u VT- quarpamMmmax.
OObeHEeHHBIN Ta30BbIH 3akoH: PV T=constTpV=const
JUTSI IOCTOSTHHOTO KOJIMYECTBA BEIIIECTBA V.
HacpltieHHbIe ¥ HEHACHIEHHBIE MTapbl. KauecTBeHHAst 3aBUCUMOCTh IDIOTHOCTH
2.1.13 | m maBneHUs HACBHIIIIEHHOTO Tapa OT TEMIIEPaTyphl, ©X HE3aBUCUMOCTh OT 00BbEMa
HACBIIIIEHHOTO Tapa
Brnaxxnoctb Bo3ayxa.OTHOCHTEbHAS
2.1.14 | Bnaxnocts: ¢=pnapa(T)puaceimmapa(T)=pmapa(T)puaceimmnapa(T)¢g=pHackImn
apa(T)pnapa(T)=puaceinapa(T)pmapa(T)
0115 N3menenue arperaTHbIX COCTOSIHUH BEIIIECTBA! UCTIapCHHE
o Y KOHJICHCAIHS, KHIICHUE XKHUIKOCTH
N3menenue arperaTHbIX COCTOSIHUH BEIIIECTBA! TUTaBJICHHE
2116 Y KPUCTAILTH3ALIHS
2.1.17 | IIpeoGpazoBaHue SHEPTUU B (a30BbIX Mepexo1ax
2.2 TEPMOJNHAMUKA
2.2.1 | TenoBoe paBHOBECHE U TeMIepaTypa
2.2.2 | BHyTpeHH:s dHEprus
2.2.3 | Temonepemaya  Kak  cnoco®  M3MEHEHUS BHYTPEHHEHl  3HEpPIruu
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Koxa

frem 3J1eMEeHT IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
bl X
6e3 coBepieHus: paboTel. KOHBEKINS, TETIIONPOBOTHOCTD, U3TYYCHUE
224 KonnuecTBo TeIIoThL. Y IeibHas TEII0EMKOCTh BemecTBa ¢: Q=cmATQ=cmAT
2ok VYaenwHas Teriora mapoodpazoBanus L: Q = Lm.Y nenpHas TeruioTa riaBiIcHUAS
A: Q = Am. Y nenpHast TeIuIoTa cropaHus Tormaa q: Q = gm
OnemeHTapHas pabota B TepmouHamuke: A=pAVA=pAV. Beruncinenue paboTs
228 o rpaduKy mporecca Ha pV-auarpaMmme
[epBorit 3akoH TepmomuHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12
2.2.7 | +A12=(U2-Ul)+Al12Amnabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12
=(U1-U2)=AU12
2.2.8 | Bropoii 3ak0oH TepMoanHaMHuKH. HeoOpaTuMble poriecch
2.2.9 | llpuHnmms! nevictBus TerioBbix Mamud. KIT/:
2.2.10 | Makcumanpnoe 3Hauenue KII/1. [{uxn Kapno:
2.2.11 | Ypasuenue temnoBoro 6amanca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE
Onextpuzamusi Ten U e€  MpOsABIEHUS.  DJEKTPUYECKHM  3apsnl.
3.1.1 | HdBa BHUJA 3apsja. DJIeMEHTapHbII ANEKTPUUYECKUI 3apsi.
3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia
BzaumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa: B 0JHOPOIHOM
12 BEIIECTBE C TUDIIEKTPHUUECKON MPOHUIIAEMOCTBIO €€
3.1.3 | Dnekrpuueckoe mnoiie. Ero neiicTBue Ha AIEKTpUYECKHE 3apsiIbl
HanpsxéanocTs dnekrpudeckoro nois: E"=F qupo0usiiE=qupo6usiiF .IToxe
3.1.4 | toueunoro 3apsma: Er=kqr2Er=kr2q ,omsopoanoe  moine: E"=const.E=const.
KapTuns! nuHM HaITPsSHKEHHOCTH 3TUX MOJIEN
[loTeHIMaNbHOCTh  3JEKTPOCTATHYECKOro Mos.Pa3HOCTh NOTEHUMANoOB H
315 HanpspkeHne: A12=q(¢1-¢2)=—qAd=qU.A12=q(¢1-¢2)=—qA¢=qU.

IloTenumnanbHas OHEPTrusia 3apsaga B QJICKTPOCTATHICCKOM

nosie: W=qdoW=g¢p,A=——AWA=-AW
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Koxa

/Tem
3J1eMEeHT IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
bl X

[Torenuman »snexkrpoctatudeckoro mojs: ¢=Wq@p=qWCBs3b HanpssKEHHOCTH
HOJISt ¥ PA3HOCTH MOTEHIHUAJIOB /ISl OJTHOPOTHOTO AJIEKTPOCTATHYECKOTO TIOJIS:
U=Ed
[MpuaIIT CYNEepIO3UIHH AIIEKTPUYECKUX

10 nosneii: E°=E°1+E 2+...,=01+p2+...ESE1+E2+... g=g1+¢42+...
[TpoBOAHUKH B 3JEKTPOCTATHUECKOM TIOJIE.

317 YcnoBue paBHOBecHs 3apsiioB: BHyTpU npoBoanuka EL=0EL=0 , BHyTpu U Ha
IIOBEPXHOCTH IIPOBOJIHUKA (p = CONSt

318 JIMDIEKTPUKH B AJIEKTPOCTATHYECKOM ToJie. J{ManeKTprudeckass MpOHUIIAeMOCTb
BEIIECTBA €
Konnencarop. Dnexrpoémkocts koHAeHCcaTOopa: C=qUC=Uq .

3.1.9
DnekTpoéMKocTh mockoro kouaeHcaTopa: C=ee0Sd=eC0C=dec0S=C0
[TapannensHO€ coeuHeHUE
KoHJIeHcaTopoB: q=ql+q2+...,Ul1=U2=...,Cnapann—C1+C2+...g=ql1+q2+...,Ul
=U2=...,Crnapamn—C1+C2+...IlocnenoBaTenbHOE COEAMHEHUE KOHACHCATOPOB:

3.1.10
U=U1+U2...,q1=g2=...,1Cnocn=1C1+1C2+...U=U1+U2...,1=02=...,Cnocnl
=C11+C21+...
DHeprusi 3apsbkeHHoro koHzeHcatopa: Wc=qU2=CU22=0g22CWc=2qU=2CU2

3.1.11 —2Cq2

3.2 3AKOHBI ITTOCTOSAHHOI'O TOKA

3.2.1 | Cuna toxa:ITocrosiHubIN TOK: | = const/[s1 mocTostHHOTO TOKA q = It

3.2.2 | YcnoBus cymectBoBaHus anekTpuyeckoro Toka. Hanpspkenne U u OJIC E

3.2.3 3akon Oma amns yyactka nenu: I=URI=RU
DNEeKTpUUECcCKOe CONPOTHBIEHHE. 3aBUCHUMOCTb CONPOTHUBICHHUS OJHOPOIHOTO

3.24 | mpoBOAHMKA OT €ro JUIMHBl M CEUYCHMs. YJEIbHOE CONPOTUBJICHUE

BemecTBa. R=pISR=pS/
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Koxa

frem 3JIEMEHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl X
Hctounuku TOKA. SC HWCTOYHHKA
3.2.5 | roka: E=AcroponnuxcuinqE=qActoponnuxcunBHyTpeHHEE COIIPOTHBIICHHE
UCTOYHUKA TOKA
326 |3akom Owma gna momHOM  (3aMKHYTO#M) — siekTpuueckod  nenu: E
= IR + Ir, orkyna I=ERrI=RrE
[MapanmnensHoe coequaenne mpoBoaaukoB:l =11+ 12 + ..., Ul =U2 =
..., IRmapanmn=1R1+1R2+...Rmapanmnl=R11+R21+... .IlocnenoBarenpHOE
321 coenuuenue nmpoBogaukoB:U =Ul + U2+ ..., 11 =12 =
..., Rmocn=R1+R2+...Rmoca=R1+R2+...
328 Pabora snmekrpuaeckoro Toka: A = [Ut.3akon xoyms — Jlenna: Q=I12RtQ=I12Rt
o Ha pesucrope R:Q=A=I2Rt=IUt=U2RtR:Q=A=I2Rt=1Ut=RU2t
MoIIHOCTh 3JEKTPUYECKOro Toka: TerioBas MOIIHOCTb, BblJENsAeMas Ha
529 pesucrope: MOIIHOCTh HCTOYHUKA TOKA:
CBOOOTHBIE HOCHUTEIHM AJIEKTPUUYECKUX 3apsSA0B B IMPOBOJAHHMKAX. MeXaHU3MBI
3.2.10 | mpoBoamMocTH TBEPIBIX METAUIOB, PACTBOPOB M PACIJIABOB 3JICKTPOJIUTOB,
rasoB. [TonynpoBoanuku. [1oaynpoBOIHUKOBBINA U0/
3.3 MAT'HUTHOE I10JIE
MexaHnnyeckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe noje. Bekrtop maruut-
HOI1 uHaykuuu. [punnun CYIEPIO3UIIUU MarHUTHBIX
3.3.1 | moneit: B’=B"1+B"2+...B=B1+B2+...JIuHMd  MHAYKIMA MArHATHOTO  IOJIA.
Kaptuna nuHuil MTHAYKIIMHA MarHUTHOTO TOJIsI IOJIOCOBOTO U MOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHutHoe TMoJie MPOBOJHUKA € TOKOM. KapTuha muHHIA
UHAYKIIMA MarHUTHOTO TMOJISI JUTMHHOTO MPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO
332 KOJIBIIEBOTO POBOIHHKA, KaTyIIKH
C TOKOM
333 Cuna Amnepa, e€ Hanpasienue u BennunHa: FA=IBlsinaFA=/BIsina , rie o —

YroJj MCKAYy HallpaBJICHUEM ITPOBOJHUKA U BEKTOPOM BB
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Koxa

frem 3J1eMEeHT IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
bl X
Cuna Jlopenma, e€ nanpasnenue u BenmmuuHa: FJlop=|q|vBsinaFJlop=|qlvBsina
3.3.4 | rme o — yron mexxay Bektopamu VIV u BLIB . JIBmkeHue 3apsHkeHHOW 4aCTUIIBI
B OJTHOPOJHOM MarHUTHOM TOJIe
3.4 DJIEKTPOMATHUTHAS MHAYKIOUA
3.4.1 | Ilotok Bektopa marHuTHOH nHAYKIHH: D=BnS=BScosa®=BnS=BScosa
3.4.2 | SBnenwue anekrpoMarauTHOW HHAYKIMA. DJ]C nHIyKIINN
3.4.3 | 3akoH 2MeKTpOMarHUTHON MHAYKIH Dapanes:
OJIC uHAYKIMHA B IPSIMOM MPOBOAHUKE JUTMHOH |, TBYOKYyIIEMCSI CO
3.4.4 ckopocteio vV (v LI)(vL]) B oqHOpPOAHOM MarHUTHOM
mosie B: | Eil =Blvcosal Eil =Blvcosa rae o — yroa mexay Bekropom B u
HOpMaJTbio N[ IN K MIOCKOCTH, B KOTOPO# JexkaT Bektopsl 1 JuvIluv ; ecmu 101
11 BiUB,uvllv 1o | Eil =Blv|] Ei| =Blv
3.4.5 [IpaBusio Jlenma
NunyktuBHOCTh: L=OIL=1D , 150305 ()] = LI.CamounayKIus. OJIC
348 CaMOMH/IYKIINH:
3.4.7 | DHeprus MarHUTHOTO MOJIs KaTymku ¢ Tokom: WL=LI122WL=2L12
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU S Y1 BOJIHBI
Konebarenbubiit  koHTYyp. CBOOOAHBIE  DIEKTPOMAarHUTHbIE  KojeOaHUs
BUjeaIbHOM KoJiebarenbHoM KoHType: @opmyna Tomcona: T=2aLCT=2zLC ,
351 otkyna 0=2ntT=1LCw=T27=LC1 .CBs3p aMIUIUTyJbl 3apsga KOHAEHCATOpa C
aMIUTMTYION CHJIBI TOKa TPU CBOOOJHBIX AIIEKTPOMArHUTHBIX KOJEOAaHUSX B
U/IeAIbHOM KOJIe0aTeIbHOM KOHTYpE:
359 3aKOH COXpaHEHUs PHEPTUH B UJICATHLHOM KOJIeOaTeTbHOM KOHTYpE:
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Koxa

/Tem
3JIeMEeHT IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
bl
a
3.5.3 | BeiHyKACHHBIC AIIEKTPOMArHuTHbIE KoneOanus. Pesonanc
[Tepemennniii Tok. IIpon3Bo/CTBO, Tepenaya W MOTPEOJSICHUE DIECKTPUUECKON
3.5.4
SHEPTUH
CpoiicTBa 3JEKTPOMarHUTHBIX BOJH. B3auMHas opueHTauus BEKTOPOB
355
B 2JIEKTPOMAarHuTHOM BosHe B Bakyyme: EL /L BlI1cl/ELBLcC
[[Ixkana 5JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHWe HIEKTPOMAarHUTHBIX BOJH
3.5.6
B TEXHUKE U OBITY
3.6 OIITUKA
36 [IpsimonuvHElHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOW cpene. ToueuHblid
6.1

ncrouHuk. JIyd cBera

3.6.2 | 3akoHBI OTpaxkeHHs cBeTa. 0=Pa=p

3.6.3 | [TocTpoenne n3oOpakeHUM B IIOCKOM 3epKaie

3aKOHBI IIpECIOMIICHUSA CBETA.

IIpenomaenue ceera: N1sino=n2sinfB.nlsina=n2sing. .AGCOMIOTHBIH MOKa3aTEIh
3.6.4 nperoMIIeHus: nabc=cvnadbc=VC .OTHOCUTEIIbHBIN TIOKA3aTeNb
npenomieHus: noTH=n2nl=v1v2nota=nln2=v2vl .Xox ny4eii B

npusme. COOTHONIEHUE YaCTOT U COOTHOIIICHHUE JUTMH BOJIH MIPU MIEPEX0/Ie

MOHOXPOMATHYCCKOI'0 CBETA YEPE3 I'paHUILy pasgcja IBYyX OITUYCCKUX CPEM:

3.6.5 | Ilonnoe BHyTpeHHee oTpaxenue. [IpenenbHpIii yron MONHOTO BHYTPEHHETO

otpaxenus: Sinop=1notH=n2nlSinenp=notul=nln2

C061/Ipaloume " PaCcCCUBAOIMC JIUH3BI. Toukas nuH3a. CDOKyCHOC pPacCTOSAHUC

3.6.6
U onTHYecKas cuia ToHkol nunH3sl: D=1FD=F1
367 ®opmyna Tonko# muH3el:  1d+1f=1Fd1+f1=F1YBenuuenue, naBaemoe
- munzoit: '=hH=| f| d'=Hh=d| f| B ciy4ae pacceuBaromeii TUH3bI:
3.6.8
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/Tem

bl

Koxa
JIEMEHT

a

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

D<0==1D>0,D<0==D1>0,

I'=hH=| f| d<IT'=Hh=d| f| <1Xox  nyua, mpoIIeQINIEr0  JHH3Y  IOJ
MIPOU3BOJIBHBIM ~ YIVIOM K €€ TJaBHOM onrudecko ocu. Iloctpoenue
M300paXKeHUN TOYKH M OTpe3Ka MpsSMOW B COOMpAIONIUX W PACCEHBAOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroanmnapaT Kak onTHYeCKui nmpudop. I'1a3 kak onTuyeckas cuctema

3.6.

HNntepdepentius cBera. KorepeHTHbIE HWCTOYHHUKH. YCIOBUS HAOIIOIECHUS
MaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB:

3.6.11

Hudpakuus ceera. udpakuronHas pemérka. YciioBue HaOMIOAEHUS TJIaBHBIX
MaKCUMYMOB IIPY HOPMAJIBHOM IaJIeHUM MOHOXPOMAaTHYECKOIO CBETA C JUTMHOM
BOJIHBI A Ha peméTrky ¢ nepuoaoMm d:dsinpm=mA,m=0,+/—1,+/-2,+/=3,...dsingm
=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12

Hucnepcus cBeta

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

41.1

I'mnote3a M. Ilnanka o kBantax. ®opmyna I[lnanka: E = hv

41.2

@DOTOHBI. DHeprus dotona: E=hv=hcA=pcE=hv=Ahc=pc .Mmmyibc
¢dorona: p=Ec=hvc=hAp=cE=chv=1h

4.1.3

®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl hoTodhdhekTa

414

VYpaBHeHue DUHIITEIHA A1
botorddexra: Ehorona=Assixona+Exnnmax,Edotona=Assixoga+Exuamax,
rae , Eborona=hv=hcA,Edporona=hv=7hc, Apbixoma=hvkp=hcAkpABsixomna

=hvkp=AkphCcExnamax=mv2max2=eU3zanExuamax=2mv2max=eUszan

4.1.5

I[aBJ'IeHI/Ie CBeTa.I[aBJ'ICHI/IC CBCTAa Ha TOJIHOCTBKO OTPaAXAIOUIYIO IMOBCPXHOCTH

" Ha MOJIHOCTBHIO MOTIOIIAINYIO IMTOBECPXHOCTDH
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Koxa

frem 3J1eMEeHT IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
bl X
4.2 OU3NKA ATOMA
4.2.1 | IlnanerapHas MOJENb aTOMa
[octynarer bopa. U3znydyenue u mornomenne (GOTOHOB MPU MEPEXOJE aToMa C
422 OJIHOTO YPOBHSI DHEPIUH Ha IPYrou:
4.2.3 | Jluneiiuareie ciekTphl. CIICKTp YPOBHEH SHEPTHH aTOMa BOJOPO/Ia:
4.3 OU3NKA ATOMHOTI'O A/IPA
Hyxnonnas mogens siapa ['eitzen0epra — Banenko. 3apsif siapa. MaccoBoe uuc-
431 70 sapa. M3otonel
PannoakTuBHOCTH Anbda-pacnan: bera-pacnan. DnaexTpoHHBbIH -
432 pacnian:[lo3utponnsiii B-pacnan: ['aMma-u3nydeHue
3akon paguoaktuBHOro pacmana: N(t)=NOx 2—tTN(t)=NOx* 2T—t .ITycte m—
433 Macca paanoakTuBHOro Bernectsa. Torma m(t)=m0x 2—tTm(t)=m0x* 2Tt
4.3.4 | SAnepubie peakiuu. JleneHne u CUHTE3 SAep

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.
2.
3.
4.

®wusuka. Yriyonennsiit yposenb. 10 kinacc: yuebnuk, B.A Kacbsinos, M, IIpocsemenue, 2024.

®dusuka. YriyosneHHsli ypoBeHb. 11 knace: yueOHuk, B.A Kacesanos, M, Ilpocsemenue

E.A.Mapon, nunaktuueckue matepuansl k yueonukam B.A. KacbsHoBa @usuka 10.

E.A Mapon, qunaktuueckue Matepuaisl k yueOHukam B.A. KacbsHoBa @uzuka 11.

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

Mertoanueckue pekoMeHAauu K yueOHuKy dusuka. YrioyoneHHsli ypoBeHsb. 10 kinace: yueOHuk, B.A

Kacesnos, M, IIpoceemenne, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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http://nano-edu.ulsu.ru

http://www.phys.spbu.ru/library

http://www.fizika.ru/

http://elementy.ru/physics
http://85.142.162.119/0s11/xmodules/gprint/openlogin.php
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http://nano-edu.ulsu.ru/
http://www.phys.spbu.ru/library
http://www.fizika.ru/
http://elementy.ru/physics
http://85.142.162.119/os11/xmodules/qprint/openlogin.php
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