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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cCpeaHero ooOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUW U TpeOOBaHHM K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHOM mnporpammsel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€rtom ¢enepanbHON paboueil mporpammbl Bocniutanus U Konmenmuu
npenojaBaHus yueoHoro npeamera «Pusukay B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit  depaeparuu, — pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpeaenser o0g3aTeNbHOE NMPEAMETHOE COJIEP)KAHUE,
YCTaHABIIMBACT PEKOMEHIYEMYIO TOCJIEI0BATEIILHOCTh U3YYCHHUSI TEM U Pa3/ieiioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarolIUXCH.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O MENAX, COJAepkKaHUHU, oOIIen
CTpaTerny OOYy4YeHHS, BOCHUTAHUS U Pa3BUTUS OOYUYAIOIIMXCS CpPECTBAMU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM YpOBHE.

N3yuenue kypca ¢uzukud yriayOiaEHHOrO YPOBHS IO3BOJIAET Peaiu30BaTh
3a/1ayu Mpo(ecCUOHALHON OpUEHTAINK, HANpPaBIEHO HA CO3/IaHHE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI [IJIsi MPOAOJDKEHHUs 0O0pa3oBaHUA B
opraHu3anusax MpodecCHOHATLHOTO O00pa3oBaHUs 110 Pa3IUYHBIM  (U3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTca IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHMs: JIMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéaHom  ypoBHe). Hayuno-
METOJ/IOJIOTHYECKON OCHOBOW il pa3pabOTKu TpeOOBaHW K JWYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOyYalolIUXCsA, OCBOMBIIUX
mporpaMMmy 10 (H3UKE Ha YpPOBHE CpeaHero oodmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma no gpu3uKe BKIIOYAET:

IUIaHUPYEMbI€ Ppe3ylbTaThl OCBOEHUS Kypca (HU3MKUM Ha YriayOJE€HHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO TOaM O0yUCHUS;

cojiepkaHue yueoHoro npeamera «@u3nka mo rogaM 00y4deHus.



[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIIOJIb30BaHa yUUTENISIMU (DU3UKH JJISI COCTABJICHUSI CBOUX PA0OUUX MPOTPaAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEOCTABISIET BO3MOXHOCTU I pealu3alliyd  Pa3JIUYHBIX METOJIMYECKUX
MOAXOJ0B K TMpernojaBaHuio (PU3NKU Ha YriayOJIEHHOM YpOBHE TMPU YCJIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMAas B
KauecTBe yuyeOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. [1IkoapHBIN Kype PU3HKH — CUCTEMOOOPA3yIOIUA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (HU3UUECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHUM, M3ydyaeMbIX XUMHEH, OHOJOTHEH,
dbuzuueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (GU3UYECKUX 3HAHUM OMNpeNeNuIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4EHUs] HOBBIX MAaTepUaioB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHue
(GU3UKM BHOCHUT OCHOBHOW BKJIaJg B (OPMUPOBAHUE €CTECTBEHHO-HAYyUHOU
KapTHHBI MHUpa Oo0ydaromierocs, B popMHpOBaHHE yMEHUW NMPUMEHSITh HAy4YHBIN
METO/I TO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX UCCIIETOBAHMIA.

B ocHoBy Kkypca pu3uku Ha ypoBHE cpelHEero 001Iero oopa3oBaHus MOJIOKEH
PAI UAEl, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (PU3UKH.

Hoea zemepanuzauyuu. B coOTBETCTBMM ¢ HEW Marepuan Kypca (QU3MKU
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Bemymum B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanus Opearnosiara€T HUCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMANa (HU3UYECKOW HAYKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTHEeM OOImIEeCTBa, a TaKXKE C MHPOBO33PECHUYECKHUMH,
HPABCTBEHHBIMH M SKOJOTHUYECKUMH MPOOIeMaMH.

Hoen npuknaonoii nanpaenennocmu. Kypc dusuku yramyOoa€HHOTO ypOBHS
MPEIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHUYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.



Hoea »3konocuzayuu peanusyeTcss MOCPEICTBOM BBEICHUS AJIEMEHTOB
collepKaHMs, TMOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU W TEXHOJOTHM, a Takke O0O0CYXIACHUS
po0JIeM pallMOHATBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coaepkaHusl IPOrpaMMbl 10 GU3UKE JOJDKHO OBITH MOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AESATENBHOCTHOTO noaxoaa. Jns pusuku peanuzauus 3Tux
MPUHIIMIOB 0a3UpyeTcsl Ha UCIOJIb30BAHUHM CaAMOCTOSITEIbHOTO 3KCIEPUMEHTa KaK
NOCTOSIHHO JIeHCTBYyIoUlero Qakropa yuyeOHoro mpouecca. [ns yrayOnénHoro
YPOBHS — 3TO CHUCTEMa CaMOCTOATEbHOIO YYEHHYECKOIo HKCIIEPUMEHTA,
BKJIIOUAIOIIETO0 (DPOHTAIbHBIE YYEHUYECKHUE OMbITHI MPU HM3YYEHUHU HOBOTO
MaTepuana, JaboparopHbie paboThl U paboThl MpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auudud (U3MUECKOro TMpakTuKymMa. B mepBoM ciyyae
NPakTUKyM npoBoautcs 6o B koHie 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOTrO TOJYroAWM B KaXIOM H3 O3THUX KiIaccoB. Bropol cmocod — 3To
UHTerpanusi paboT NpakTHKymMa B CHUCTEMY JIaDOpaTOpHBIX paldOT, KOTOphIE
OPOBOASTCS B Mpollecce u3ydeHus paszaena (temsl). [Ipu stom mon paboramu
NPaKTUKyMa MOHUMAETCSI CAMOCTOSTENIbHOE HCCIIEJOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BUAa 0€3 MOIIAaroBOi HHCTPYKIIUH.

B nporpamme mo (QusMke cucTeMa YYEHHYECKOTO HDKCIEPUMEHTa,
7ab0paTOpPHBIX pabOT M MpaKTUKyMa MpPEACTaBlIEHAa €JUHBIM TepeduHeM. Brioop
TEMATUKUA JJI 3TUX BUJOB YUYEHHUECKHX MPAKTHUYECKUX pabOT OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTEeIbHOIO MPOIecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUSA W OCHaIleHus kabwHeta ¢usuku. Ilpm 3TOoM obOecmeuuBaeTcs
OBJIaJICHUE OOYYaIOIMMUCA YMEHHUSIMHU TPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
U3MEpEHUs, WCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

Bonpioe BHUMaHuE yAeNsIeTCsl PEIICHUIO pACUETHBIX M KaU€CTBEHHBIX 3a/1a4.
[Ipu 5TOM 17151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a7a4M C SIBHO 3a/IaHHOM
U HESBHO 3aJJaHHON (PU3MUECKON MOJEINBIO, MO3BOJISIONINE PUMEHSATh U3YUECHHBIC
3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOrO paszfenia Kypca, TaK U UHTErpHupys
MPUMEHEHUE 3HAaHUW W3 pa3HbIX pa3genoB. s KadyecTBEHHBIX 3ajaad
NPUOPUTETOM SIBISIOTCA 3aJaHUsl Ha OOBSICHEHHME/TIpEACKa3aHUE MPOTEKaHUs
(¢u3nyecKkux SBICHUN W MPOLIECCOB B OKPY’KAIOLIECH XU3HU, TpeOyrolue BbIOOpa
buznuecKkoi MOACIHN JUTsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k MarepuasbHO-
TEXHUYCCKOMY OOECIICUCHHMIO YYeOHOro mporecca Kype (GU3HKHA YIIIyOJIEHHOTO



YPOBHSI Ha YPOBHE CpeHEro o01iero 00pa3oBaHus AOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTe (U3HKM JOKHO OBITH HEOOXOOUMOE
nabopatopHoe 00OpyAOBaHUE Il BBIMOJHEHUSI yKa3aHHBIX B MPOrpamMMme Mo
(¢u3MKe YYEeHHMYECKUX OMbBITOB, JTAOOPATOPHBIX PAabOT M pabOT MpakTUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYy/I0BaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIAIIOM MUHUMAIbHOW JIOCTATOYHOCTH M OOECHeYMBaeT IOCTAHOBKY
NEePeUYNCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA st
UCCIICJIOBAHUS  M3y4aeMBIX SBIEHUH ©  TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlabopaTopHoe o0OOpymOBaHUE [UIsl YYCHUYECKHX TMPAKTUYECKHX padoT
dopmMupyeTcsi B BHJIe TEMaTHYECKHX KOMILJICKTOB U OOecrednBaeTcsi B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TeMaTHYecKue KOMILIEKTHI
naboparopHOro 00OpYHAOBaHUS JOJDKHBI OBITH TMOCTPOSHBI HAa KOMIUIEKCHOM
MCTIOh30BAaHUH AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPHUTETHHBIX CHCTEM B BUIC U(PPOBBIX JT1a00paTOpHil.

OCHOBHBIMHY HIETSIMU U3Yy4CHUs (DU3UKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

dbopMupoBaHUE UHTEpeca U CTPEMJICHHS OOYy4YaloIMXCi K HAayYHOMY
U3YYCHHIO TPUPOJbI, Pa3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJE MO3HaHUA U (PopMUpOBaHUE
UCCJIeI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHue YMEHUN OOBSICHATH SBJIICHUS C UCIIOIB30BAaHUEM (PU3HUECCKUX
3HAHWM U HayYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPENCTABICHUNA O poiu (PU3UKH 71 Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oynmyriei
npo(heCcCUOHATBHOW JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, TOJArOTOBKA K
JalibHeNIIeMy O0yYEHHUIO B 3TOM HalpaBiIeHUH.

JlocTikeHne 3THX 1eneld oOecreynBaeTcs pelIeHHeM CIeIyIoIUX 3a7ad B
npolecce U3yyeHus Kypca GU3MKHU Ha ypPOBHE CPETHETo 00111ero 00pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 00mUX (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYSIpHYIO  (HU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI acTpO(PH3NKH;



dbopMupoBaHuE YMEHUN NPUMEHATH TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3MYeCcKUX SIBICHUN B MPUPOJIEC M JUIsl MPUHATUS TPAKTUUECKUX PEIICHUN B
MOBCETHEBHOM KHU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOU
dbu3uUeckor MOJeNblo, 3ajlad, MOJAPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHHE
dbu3ndYeckol MoJeNu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapakTepa;

NOHUMaHUE (PU3UYECKUX OCHOB U TMPHUHIMIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB ¥ TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSTEIILHOTO IJIAHUPOBAHUS U TPOBEICHUS
bU3MYEeCKUX DKCIIEPUMEHTOB, aHalM3a W  HHTEpHpeTanuu HHPOpMaInH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOT'0 Pe3yJibTaTa;

CO3/IJaHUE YCJIIOBUHW ISl Pa3BUTHUSI YMEHHN MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCuoHaTbLHON IeATeIbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydeHus ydyeOHoro nmnpeamera «®Pu3MkKa» Ha YpPOBHE CpEIHEr0 OOIIeTro
oOpa3oBaHus BbIOMpaeTcs OOYYAIONIMMUCS, IUIAHUPYIOIUMH MPOAOHKEHHE
0o0pa30oBaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIL.

Ha u3ydenue usuku (yriayO0nEHHBIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orpoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 xiacce — 170 yacoB (5 4acoB B HENEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IEpeUeHb JIa0OPaTOPHBIX U
NPAKTHYECKUX paboOT SBIAETCA PEKOMEHIOBAaHHBIM, YYMUTENb JelaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

COJEPKXAHUE OBYUYEHUA
10 KIJACC

Paznen 1. Hayunblii MeTOJ MO3HAHUS MPUPOABI.
dusznka — pyHIaMEHTAIbHAS HayKa O mpupojae. HayuHsiii MeTon mo3HaHUS U
METOJIbI UCCIIEIOBAHUS (PU3NIECKUX SIBJICHUM.



DKCIEpUMEHT U TEOpusli B Mpollecce Mo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3mepeHus (U3MYECKUX BEIUMYUH (AHAJIOTOBBIE M LU(POBHIC
HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHuid  (U3MYECKUX  BenWYUH  (aOcomroTHas |
OTHOCHUTEIIbHA ).

MopaenupoBaHue (PpU3NUECKUX SIBICHUU M MPOIECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPJOE TENO, HJealibHasl KUIKOCTb, HWACATbHBIM Ta3, TOUCUHBIN
3apsin). ['unore3a. Gusnyeckuil 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Du3znueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHUpa, B MPAKTHUYECKOMN JEATEbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa W HANPSOKEHUS B IIEMM TIOCTOSHHOTO TOKa TIPH
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB.

3HakoMCcTBO ¢ 1u$poBoil 1abopaTopueit mo ¢usuke. [Ipumepbl uzmMepeHus
(bU3UYECKUX BEIMYMH MPU TTOMOIIN KOMITHIOTEPHBIX TaTUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUkKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH HAa OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

Ilepemenienre, cKOpOCTh (CpelHssI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobOomHoe majeHue. YCKOpeHHe CBOOOTHOTO majicHUsA. JIBHKeHHE Tena,
OpOIIEHHOTO TOJ YTIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPIWHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneintnoe  nBmkeHue. [IBMKEHME  MaTepUalbHOM TOYKH IO
OKPY)KHOCTH. YTJOBas U JUHEWHass cKopocTh. Ilepmon u udactora oOpaieHus.



LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMATBHOE) U IMOJIHOE
YCKOPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: CIHUIOMETD,
JIBUKEHUE CHapsIOB, LEMHble, IIecTepéHYaTrble W peMEHHbIE Mepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPALMS KMHEMATUYECKUX XapaKTePUCTUK
JIBKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

NnnrocTtpanus npeaenbHOro nepexo/ia i i3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3pexKEHHOM MPOCTPAHCTBE.

HaGmionenune nBmkeHus Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

HampaBnenue ckopocTu pu JBUKEHUU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHUE TyTeH, TPaeKTOPU, CKOPOCTEH IBUIKEHHUS OJHOTO U TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEJIbI0 ONPEIEIECHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKECHHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne  ycKopeHUs CBOOOTHOTO naJCHUS (pexoMeH0BaHO
WCIIOIb30BaHue IU(PPOBOI 1a00paTopun).

WN3yuenue pABWKEHHs Tena, OpOIIEHHOTo Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSMOM IPONOPLMOHAIBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
M0JIETA U HAYAJIBHOM CKOPOCTHIO TEIa.

W3yueHnue IBWKEHHs Tella MO OKPYXXHOCTH C IOCTOSHHOM 10 MOZYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Mepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HeroroHa. MHepuumaneHble cuctembl otcy€ra. [IpuHumn
oTHOocuTenbHOCTU ['anmunes. HenHepuuanbHble CUCTEMBI OTCcuéTa (ONpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON H
UHEPTHOU MacCCBI.

Cuna TsbkecTu. 3aBUCUMOCTb YCKOPEHHS CBOOOIHOTO MAaJACHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI MU OT reorpaduyeckod MHPOTHL. JIBUXKEHHE
HeOeCHBIX Tell U UX clyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, aBmkyerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS
nokost. Koadpduument tpenus. Cuiia CONpOTUBICHUS MpPH ABWKEHUH Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHUYECKHUE IIPOLECCHI: MOAIIMIIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue qBuxKeHUs Tell B UHEPIUATbHBIX U HEMHEPIIHAIBHBIX CUCTEMAX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCUCTBYIOUIEH  MPUIOKEHHBIX K Tely CHI ¢
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOCHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, npaKmuKym.

N3mepenue paBHOAEUCTBYIONIEH CHJI TIPU JBHKEHUM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.



[IpoBepka rumore3pl O HE3aBUCHUMOCTH BPEMEHU JBIKEHHS Opycka IO
HAKJIOHHOU ITOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCCHI.

UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydyeHnne ABUKEHUSA CHUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON YEPE3
nErkuii OJIOK.

N3mepenue koadduiirieHTa TpeHUsI MO BEJIUYMHE YIIIOBOro KoddduimeHTta
3aBucUMOCTH Frp(N).

UccnenoBanue aBuxeHus Opycka MO HAKJIOHHOM TUIOCKOCTH C MEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenune nBuxkeHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [loctynatenbHoe W BpallaTeIbHOE ABHKCHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENIBHO OCHU BpaiieHus. Iliedo cuisbl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Tenry. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOHCTBA M TEXHOJOTHYECKUE TMPOLECCHI: KPOHILITEWH,
CTPOUTEIbHBIN KpaH, pelIETUYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ycliOBUM pPaBHOBECHS TBEPAOrO TEla, HMEKNIIET0 OCh
BpallCHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUIJT YIIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBL.

Tema 4. 3axonbl cOXpaneHus 6 Mexanuke.

NmMnynsc MaTepuanbHON TOUKH, CUCTEMBI MaTepUAIbHBIX TOUEK. LleHTp Mace
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMnynbc CUITBI 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeEHT uMmITynbCca MaTepHaIbHOM TOYKM. lIpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.



PabGoTta cuisl Ha MajqoM M Ha KOHEUYHOM MepeMelleHuu. ['paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprusi maTepuajbHOW TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPIUU MaTepUaAIbHON TOYKHU.

IloreHnmanbHble W HENOTEHUMaNbHble CcWibl. lloTeHnManbHas dSHeprus.
[loTenuuanbHast 3Heprust ynpyro nepopmupoBaHHol npykuHbl. [loTeHnmanbHas
JHEprus Tejia B OAHOPOJHOM TIpaBUTALMOHHOM Ioje. IloreHnumanbHas sHeprus
TeJa B IPaBUTALMOHHOM I10JI€ OJJHOPOAHOTO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThst KOCMUYECKasi CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEeXaHU4eCKOM
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyum 1 HWACATBHOM MXUJIKOCTH KakK CJEIACTBHUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUU.

TexHuueckne yCcTpOMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXPaHEHHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIHOCTHU CUJIBI.

M3MeHeHue 3Hepruu Tesa Mpyu COBEPIICHUH paOOTHI.

B3aumMnbie mipeBpallieHUs KMHETUYECKOM M MOTEHIIMAJIbHOW SHEPTUM IIPH
JEUCTBUM Ha TEJIO CUJIbI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPrUuy NpU CBOOOIHOM Ma/IEHUU.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3mepenune nMiyibca Teia 1o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWIS W MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HcenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aMMOJECHUCTBHH.

N3mepenne KNHETHYECKOW SHEPTUH Teja 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAJIBHON YHEPTUU NPYXKUHBI ¢ PaOOTOM CHIIBI
TPEHUSL.



Onpenenenue pabOThl CWJIBI TPEHUSI MPHU JBIKEHUU TeJa MO HAKIOHHOU
IIJIOCKOCTH.

Paszpnen 3. MouiekysipHasi (PM3HMKa M TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckon Teopun (MKT), ux
onbiTHOE oOocHOBaHue. [uddysusa. bpoyHOoBckoe ABMKEeHHE. XapakTep
JIBW)KEHUS W B3aUMOJICHCTBUS 4YacTUI] BemiectBa. Mojaenu CTpPOEHUS Ta3oB,
KUJKOCTEH W TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ATHUX
monened. Macca u  pasmepsl Mosekyn (aromoB). KonnyecTBo BemiecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temreparypa u crnocoObl e€ u3Mepenus. I[llkana
temnepatryp Llenbcus.

Mojenb UeanbHOTO ra3a B MOJEKYJISIPHO-KUHETUUECKONW TEOPUHU: YACTUIIBI
raza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOQcCOMOTHAS
temrieparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3omporieccs B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
IpeICTaBlIeHNnE U30IMPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3p  MeXIOy JaBI€HUEM M  CpPEAHEH  KHUHETUYECKOW  DSHEprueu
NOCTYTATENBHOTO TEIUIOBOIO JIBHKEHUSI MOJIEKYJ HJIICAIbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICATBHOTO ra3a).

CBs13b a0CONIOTHON TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOM SHEPTHEil MOCTYNAaTEIbHOIO TEIJIOBOTO ABUKEHHS €€ YacTHL.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: TEPMOMETP,
O6apomeTp, Moxy4eHrue HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita IITepHa.

[IputsxeHne MONEKyJI.

Mojenu KpuCcTaINInYeCKUX PEIETOK.

HaGmronenne u nuccneoBaHne U30TPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.



UccnenoBanne mpolecca yCTAaHOBICHUS TEIUIOBONO PABHOBECUS IPHU
TEIII000MEHE MEXKAY TOpSYEe U XOJIOAHON BOJOM.

N3ydenne wu30TEpMUYECKOrO TMporecca (PEeKOMEHJOBAHO MCIOJIb30BAHUE
uudpoBoit 1abopatopun).

N3yuyeHune n30XopHOro rmnpouecca.

Nzyuenne nzobapHoro mpoiecca.

[TpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T]J]) cucrema. 3amaHue BHEIIHUX YCJIOBUU IS
TEPMOJIUHAMUYECKOW CUCTEMBbI. BHENIHNE U BHYyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIUHAMUYECKONW CUCTEMbI KaK CpPEIHME 3HAYEHUs BEJIUYUH, OMUCHIBAIOLINAX
€€ COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoamHamuku. Camonpou3BOJibHAsE — peslakcarus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenbs uaealIbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaKEHUE I BHYTPEHHEW SHEPTUM.
VYcinoBusi IPUMEHUMOCTH 3TOW MOJICNIA: HU3Kasg KOHIEHTPAILMSl YacCTHUIl, BHICOKHE
TeMIepaTypsl. BeipakeHue 11 BHYTPEHHEN SHEPTrUU OJHOATOMHOIO MAECAJIBHOIO
rasa.

KBasucrarnueckue nu HeCTaTUUECKUE TIPOLIECCHI.

DOnemeHTapHas pabora B TepMoAMHaMuKe. Beruncnenue paboThl 1o rpaduky
nporecca Ha pV-auarpamme.

Tennonmepenaua  kak  cnoco0 — WM3MEHEHHUS ~ BHYTPEHHEW  SHEpruu
TEPMOJMHAMUYECKOH  cucTeMbl 0e3  coBeprieHuss paboTel.  KouBekius,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo Temiorel. Temno€éMkocTh Tena. YelbHass HW  MOJISIpHAs
TEIUIOEMKOCTH BeEIIeCTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruiiBa. Pacu€r KonmmyecTBa TEIIOTHI TpH  Teronepenave. [loHstue 00
aguabaTHOM IIpoliecce.

IlepBpii1 3akOH TepMoAMHAMUKU. BHyTpeHHsiss »dHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUSl  BHYTPEHHEH  SHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKH [UI1 PABHOBECHBIX NPOLECCOB: YeEpe3
3aJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.



Bropoii 3ak0OH TEpMOAMHAMMKHA JUIsI  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TepeiaTh TeIUIOTY OT 0oJiee XOJ0AHOTo Tela K 0osiee HarpeTomy 6e3
kommneHcanuu (Knaysuyc). HeoOpaTumMocTh NpupogHBIX MPOIECCOB.

[Tpuniune aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsI3HEHUE OKPYIKAIOILIEH CPEbI.

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJOAUIbHUK,
KOHJIUIIUOHEP, AW3CIbHBIH W KapOIOpaTOPHBIM JBUTATENM, I[MapoBas TypOuWHA,
MOJIyYCHUE CBEPXHUBKHX TEMIIEPATyp, YTWIHU3ALMUS «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BAaHUEM TEIJIOBOT'O HAcOCa, yTHIN3alUs OMOOPTaHUYECKOTO TOIUIUBA IS
BBIPAOOTKU «TETUIOBOWY U JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUIECKOM PaCIIUPEHUU.

Bo3snymiHoe orauso.

CpaBHeHME yACTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl M13MEHEHUSI BHYTPEHHEH YHEPTUU.

HccnenoBanue annabaTHOTO MpoIecca.

KomnbroTepHble MOJEIN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHOM TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

HccnenoBanue annabaTHOTO MpoIiecca.

N3ydeHne B3aMMOCBSI3M HHEPTHH MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpazoBanne u KoHjaeHcalusa. McmapeHue W KumneHue. Y IelbHas
TEIUIOTa TapooOpa3oBaHUS.

Hacpiiennble w  HeHachlieHHblEe mnapbl. KaudecTBeHHass 3aBHCUMOCTD
IJIOTHOCTHA W JABJICHUS HACBILICHHOIO Iapa OT TEMIEPATypbl, UX HE3aBUCUMOCTH
0T 00bEMa HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JTaBICHUS
B JKMJIKOCTH.

BnaxxHocts Bo3ayxa. AOCOIIOTHASI U OTHOCUTENbHAS BIAKHOCTb.

Teépmoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lmaBnenne w kpuctaimmszanus. YAenbHas TEIJIOTA IUIABJICHUS.
CyOnumarnmus.



Hedbopmanuu tBEpAOTO Tena. Pactsbkenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux aepopmarmii.

TemoBoe pacmupeHue XUAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIMHEHHOE
pacuiupeHue. AHTapMOHU3M TEIIOBBIX KOJI€OaHUI YacTHIl BEIIECTBA KaK MPUYHNHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUun B (pa3oBbIX Mepexoaax.

VYpaBHeHHE TENI0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(D(PUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnsipusie sinenus. JlaBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyJia Jlanmnaca.

TexHuuecknue yCTpOWCTBA W TEXHOJOTHMUECKHE TMPOIECCHI:  JKHUJKUE
KpHUCTAJUIbl, COBPEMEHHBIC MaTEPHUAIIBI.

Jemoncmpayuu.

TennoBoe pacipeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI C MBUTBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBiIeHUsI.

Mogenn HEHPIOTOHOBCKOM KUJKOCTH.

CniocoObl u3MepeHus BIaXHOCTH.

HccnenoBanne HarpeBaHus U MJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TETIOTHI IJIaBICHUS JIbA.

N3ydyeHne cBOMCTB HACHILICHHBIX ITAPOB.

N3mepenue aOCONIOTHOM BIIAXKHOCTH BO3AyXa M OLIEHKAa MacChl NapoB B
MTOMEUIEHHUH.

N3mepenue kodadgduiineHTa moBepXHOCTHOTO HATSXKEHUS.

N3mepenue moayns FOHra.

UccnenoBanne 3aBUCMMOCTH nedopmanuu  pe3nHOBOrO oOpasia  oT
MPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. DinekTpoauHaMuKa.



Tema 1. dnexkmpuueckoe no.e.

OnekTpu3anns Tell U €€ MNpOSBICHUA. JJIEKTpUYECKMi 3apsa. JlBa Buna
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKHM, NMAJIEKTPUKA W MOJYIPOBOIHUKH.
DNEeMEHTApHBIA JJIEKTPUYECKUU 3apsi. 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH Kynona.

Onektpuueckoe noJie. Ero neicTBue Ha 3JEKTPUYECKUE 3apsibl.

HanpsoxénHocts  anexktpuueckoro  moiss. [IpoOueiid  3apsa.  Jlunum
HAIPSYKEHHOCTH AJIEKTPUUECKOro nosist. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[loTeHUMaNBHOCTh 3JEKTPOCTATHYECKOTO MOojsA. Pa3HOCTH MOTEHLMANOB H
HanpsbkeHue. lloTeHnManbHas SHEprus 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
IToTeHMan 31eKTPOCTATUYECKOro MoJisd. CBA3b HANPSKEHHOCTH OIS U PA3HOCTU
NOTEHLIUATIOB JUISl  AJIEKTPOCTATUYECKOTO T1ojds (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpyHUIMD CyNEepO3UIUHU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apshKEHHOro mo 00bémy Imapa. [lonme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHbl JTUHUA HanpsHDKEHHOCTH JTHUX TMOJeHd u
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsI/I0OB.

JIMpAEeKTpUKHU B ANEKTPOCTATUYECKOM noJie. JusnexTpudeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpAa.

[TapamienbHOE coennHeHUE KOHIeHcaTopoB. [locnenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIBI B OHOPOAHOM 3JIEKTPUYECKOM IOJIE.

TexHudyeckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE HIIEKTPONPHOOpOB,
KOHJIEHCATOpHI, reHepatop Bau ae ['paada.

Jemoncmpauuu.

Y CTpOolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

DNEKTpUYECKOE MOJ€ 3apPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOe MOJE ABYX 3apSKEHHBIX MJIACTUH.

Mogaens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).



IIpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSTHHOU U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAIH
MJIACTUH, PACCTOSHUS MEXIAY HUMH U TUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO MO 3apSIKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psaka KOHJIEHcAaTOpa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OreHKa cUJT B3aUMOJICHCTBHS 3apSXKCHHBIX TEJ.

HaGmronenue npeBparieHus SHepruu 3apsiKeHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIyYEHHS CBETOAMO/A.

N3yuenne nporekanus Toka B IENH, COJEPKAIICH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST) npu
MOCJIEI0BATEIILHOM COECIMHEHNU KOHJIEHCATOPOB.

UccnenoBanue pa3psna KOHJIEHCATOpa YEpe3 pe3ucTop.

Tema 2. Ilocmoannwtii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBusl CylecTBOBaHUS TMOCTOSHHOTO JJIEKTPUYECKOro TOKa. MCTOYHMKH
toka. Hanpsixkenue U u DJ1C &.

3akon OMa [ yyacTKa LernH.

DIEeKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro MJWHBI U IUIOIIAJAN IONEPEYHOTO CEUYCHUS.
VY nenapHOE CONpPOTUBIIEHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AMekTpudeckux neneit. [pasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOUIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BblAEIseMas Ha
pe3ucTope.

OJIC ¥ BHYTpEeHHEE COINPOTUBICHHWE HCTOYHHUKA TOKa. 3akoH Oma i
MOJTHON (3aMKHYTOM) JJIEKTpUYECKOW I1emud. MOIIHOCTh HMCTOYHUKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 1ienu NOCTOSSHHOTO TOKaA.

TexHudeckre yCTpPOWCTBA M TEXHOJOTHMYECKUE TMIPOLIECCHI: aMIEepMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPIUH.

Jemoncmpauuu.

N3mepenue cuibl TOKa U HaNPSKEHHUS.



UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSOXKEHUA I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COMPOTUBICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTIOIAY MOMEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBIIEHUS ITPU MOCTOSTHHOM
HaIpPsHKCHUH.

[Ipssmoe uzmepenne DJC. KopoTkoe 3aMbIKaHNE TaIbBBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnoco06sl coenMHeHUs1 UICTOYHUKOB Toka, D/[C Oatapeii.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKY IMOJIOCAMH MCTOYHHUKA TOKa
OT CUJIbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro CONpOTUBRICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HampsDKEHUS JJIsL  JIAMITbI
HaKaJIUBaHUSI.

YBenuueHue npeesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOrO 3JEMEHTA OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pazHOCTH MOTEHIHMAIOB MEXAY IMOJOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DOneKkTpuyeckass MPOBOAMMOCTh  pPAa3IUYHBIX  BEIIECTB.  JIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTUBICHUS METAJIOB OT
TeMiiepatrypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobOcTBeHHas u pUMeCHast IPOBOJIMMOCTh
nmoJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJIHUTAX. DJIEKTPOJIUTHYECKAsT AUCCOIUALIUS.
Onektponus. 3akonbl Dapajes s FIEKTPOIIN3a.

DNeKTpUYECKM TOK B razax. CaMOCTOATENbHBIM W HECaMOCTOSTEIbHBIN
pa3psa. PaznuuHble TANIBI CAMOCTOSATENBHOTO paspsaa. Monuus. [1nazma.



TexHuyeckue yCTpONCTBA M IIPAKTUYECKOE MPUMEHEHUE: TIa30pas3psiaHble
JaMIIbl, 3JICKTPOHHO-JyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucTop, (HOTOAMOJ, CBETOAMOJ, TajlbBaHWKa, padUHUPOBAHUE MEIH,
BBIIJIABKA JTIOMUHUS, JIEKTPOHHASI MUKPOCKOIUSL.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJTHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCMMOCTM  CONPOTHBIIEHUS ~ TEPMOpPE3UCTOpAa  OT
TEMIEPaTypPHl.

CHsiTHe BOJNBT-aMIEPHON XapaKTEPUCTUKU AUO/A.

DuU3NYeCKU MPAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEJIUYHMH C UCIOJb30BAHMEM aHAJIOTOBBIX
U HUPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUM (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bU3MYeCKUX BEIWYMH, TPOBEpKa MNPEIJIOKEHHBIX THIOTE3 (BBIOOp H3 pabor,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosinpeomemmnoie noHAmMUA, C6A3AHHbBIE C U3YUCHUEM MEMO008 HAYYHO20
nO3HAHUA: SIBICHWE, HAay4YHbIA (DakT, rumoresa, (pu3mveckas BEIWIMHA, 3aKOH,
TEeOpHsi, HAOMIOJEHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, (P pOBas TaOOpaTOPHSI.

Mamemamuxka: pelieHre cUCTEMbl ypaBHeHUM. JIuHelHass QyHKUMS,
napabona, rurnepbosna, ux rpaduku u cBocTBa. TpuroHoMeTpudeckue (yHKIIHH:



CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBMKEHHE B KUBOM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIIEH Cpessbl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKU  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: JTUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE ATOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJISIpPHAs Macca, IIOJyYEHHE HaHOMAaTEPHUaIoB, TEIIOBBIE
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIIBI, FIEKTPUUECKHE
CBOMCTBAa METAJJIOB, DJIEKTPOIUTHYECKAS TUCCOLUMALINS, TaIbBaHUKA, JIEKTPOHHAS
MUKPOCKOTMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M JKHUJIKOTO TPEHHs B TEXHUKE, CTATUYECKWE KOHCTPYKIHUU
(KpOHIITENH, peméTyarble KOHCTPYKIMHU), UCIOIb30BAaHUE 3aKOHOB COXPAaHEHMHS
MEXaHMKH B TE€XHUKE (TMPOCKOIN, BOJOMET M JPYrue), ABUTATENIb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJMJIBHUK, KOHIUIMOHEP, TEXHOJIOTHH
IIOJIyYEHHSI COBPEMEHHBIX MAaTEpHAIOB, B TOM 4YHUCJIE HAHOMAaTEpHUAJIOB, H
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JnekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBe TIOCTOSHHBIX MArHUTOB UM TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wuHAYKUMH. lIpuHOun cyneprno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYNb. JIBUKEHHUE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itojie. PaGoTa cunsl JlopeHma.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThky, napa- u JUaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MAarHMTOB, AJEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOMM ~ MarHUTHOTO  TIOJISI  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMM MarHuTHOM MHIYKIIMU TIOJISL JJIMHHOTO TIPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKU C TOKOM.

B3aumopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHnun NeHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

NccnenoBanue necTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKOUMH. [loTOK BEKkTOpa MarHUTHOM
uHaykiuu. OJIC uaAykuuu. 3aKoH SJEKTPOMarHMTHOM uWHAykiuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHA B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMUECKHE MPOLIECChl: MHAYKIMOHHAsS
MeYb, COJICHOMU], 3alUTa OT JICKTPU3ALMK TEJl NpHU JBUKEHUH B MarHUTHOM TIOJIE
3eMIIH.

Jemoncmpauuu.



HaGmronenue siBjeHuUst 3J1€KTPOMArHUTHOM UHAYKIUU.

NccnenoBanne 3aBucumoct OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHMS
MarHUTHOT'O ITOTOKA.

ITpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

HccnenoBanne 3aBucumoct D/IC caMOMHAYKIMU OT CKOPOCTU WU3MEHEHHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NPaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHAYKITUU.

OrnpeneneHne NHIYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEeHUS CAMOUHAYKITUU.

CoOopka MoJienu AIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe M JTUHAMHYECKOE ONHCAHME.
DHEPreTUYecKoe ONHUCaHuEe (3aKOH COXPAHEHMS MEXaHWYECKOW 3Hepruu). BeiBoa
JTMHAMHYECKOTO OIMUCAHMS TAPMOHMYECKUX KOJIEOaHMM U3 MX DHEPreTUYecKoro u
KHHEMAaTHYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosjeOanuid. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOTHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon um wactora kojeOanuid. Ilepwon ManabiX CBOOOJTHBIX KOJeOaHUM
MaTeMaTHYeCKOTo MasTHUKa. llepron cBOOOAHBIX KOJIEOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarwmux KoiebaHusx. Beiayxnenasie konebanus. Pezonanc.
Pe3zonancHas xkpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuck K0JIe0aTeNbHOTIO JIBHKECHHUS.

Ha6moneHne He3aBUCUMOCTH TIeproa MallbIX KOJIeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHui U 3aBUCHMOCTH MEPHOJ1a CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.



HccnenoBanne koynebaHUMi TIpy3a Ha MAaCCUBHOM NPYXUHE C LEJBIO
(opMHUpOBaHUS IPEICTABICHUNA 00 HI€aTbHON MOJIETN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIUH MPHU KOJEOAHUIX rPpy3a HA MPYKUHE.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUH HUTAHOTO MU MPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B XOJ€ KoJieOaHUI Ha YIIPYroM MoJIBece.

N3yuenne nBUXEHUS HUTSTHOTO MasiTHUKA.

[IpeoGpa3oBanue FHEPTUU B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanne BoIHYK/ICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummnosle Ko1edanusl.

KoneGarenpubiit koHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYABI
3apsjia KOHJEHCATOpa C aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0Jie0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHbIE Kosie0aHus. BoeiHyX1€HHBIE
AIEKTPOMArHUTHbIE KOJIeOaHUsI.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEe 3HAYEHHE CUJIbl TOKAa W HANpsOKEHUS MPU  pasinyHOM (popme
3aBUCHUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouganbHbli MEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOP W KaTyIlIKa
WHIYKTUBHOCTH B LIENH CHHYCOMJAJIBHOI'O MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBomactBo, mepegadya u moTpebiaeHue
ANEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PHUCKH TNPU TMPOU3BOACTBE 3IIeKTpodHepruu. KynbTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOIEOAHMI OT WHIYKTUBHOCTU U EMKOCTH
KOHTYpA.



OcuumiorpaMMsbl 3JIEKTPOMArHUTHBIX KOJIEOaHUA.

['enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mojienb 3JIeKTPOMarHuTHOTO T€HEpaTopa.

BoiHyXeHHbIE CHHYCOUATbHbIE KOJIeOaHus.

Pe3uctop, karymika MHIYKTHUBHOCTM M KOHJIEHCATOP B LIEMU NEPEMEHHOTO
TOKA.

Pe3oHanc mnpu MOCIEIOBATENILHOM COEAWHEHUM PE3UCTOPa, KaTYyUIKU
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoiicTBO U IPUHIIUIT ISUCTBUS TpaHcpopmaropa.

Mojenb JTUHUU 3IEKTPOINepeaadn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanne NepeMEHHOTO TOKa 4Yepe3 MOCIEI0BATEIbHO COCIMHEHHBIE
KOHJICHCATOP, KaTYyIIKy U PE3UCTOP.

HaGnronenue s1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanne paboThl HCTOUHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbLE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacrnpocTpaneHus. llomepeunbie u
IpOJIoJIbHBIE BOJNHBL. lleproa, CKOpOCTh pacmpoCTpaHEHUsT W [JIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHE, IMpeioMJIeHHE, WHTEepPEpEeHIUs U
nudpaKius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBL.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUSL M3JY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTannsi BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTPaK€HHE,  MPEJIOMIICHHE,
noJiipu3anusi, HHTepdepeHIus u U paKiius.

[IIxkana 3MEKTPOMArHUTHBIX BOJH. l[puMeHEHHe 37IE€KTPOMAarHUTHBIX BOJH B
TEXHUKE H OBITY.

[IpuHIMIIBI pagUOCBA3U U TeneBUACHU. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnuecknue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pasiap, paIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Teneon, CBY-neusp,
YJIBTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U MEIULMHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.



Kone6mtomeecst Teno kKak UCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenre otpa)keHust U pesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1ugpakiiui MEXaHMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmionenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM H
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
pesioMJIeHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHOPaKpPaCHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonHeliHOEe pacpoCTpaHEHUE CBETa B OAHOPOJAHOU cpene. JIyu cBera.
TouyeuHbIli MICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenne nzoOpaxeHuil B
iockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cera. 3aKOHBI MPEITOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenoMiieHns. OTHOCUTENBbHBINA NTOKa3aTelb nNpesioMieHus. [IoCTOSIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPU NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. [ucnepcusi cBera. CloXXHBIM COCTaB O€IOTO CBETA.
[BeT.

[TomHoe BHYTpeHHEEe oTpakeHue. [IpenenbHblid yroa moJaHOro BHYTPEHHETO
OTPAXKEHUS.

CobOuparomue u paccenBaromde JuH3BL. ToHkKas JuH3a. DokycHoe
pacCTOSIHME ¥ OINTHYECKas CWJIa TOHKOW JIMH3BL. 3aBUCHUMOCTH (HOKYCHOTO
PacCTOSIHHSI TOHKOW C(HEpUYecKOl JHH3BI OT €€ TE€OMETPUU M OTHOCHTEIHBHOTO
[IOKa3aTesisl MPEJIOMIICHHUS.

dopmysa TOHKOW JIMH3bL. Y BEJIUYEHHE, JABAEMOE JINH30M.

X0 dyda, MPOWIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckod ocu. IlocTpoeHne wu300paxeHU TOYKM M OTpe3Ka MNpsIMoil B
cOoOMpAarONUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.



Onrtuueckue mpubopsl. Paspemnaromias cnocodHocTh. ['1a3 kak onTuuyeckas
cUcCTEMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKU.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOACHUS MaKCUMYMOB M MHUHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHUKOB. [lpumepnl Kiaccuyeckux
MHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuronHas pemérka. YcCIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TP TMaJCHUU MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE IMPOLECChl: OYKH, JIyIa,
nepuckor, Goroamnmnapat, MHUKPOCKOT, MPOCKIMOHHBIN amnmapaT, MpOCBETICHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPa’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETa.

HaGmroenue moiaHoro BHyTPEHHEro OTpakeHus. Mojieinb CBETOBOIA.

HccnenoBanne XoJa CBETOBBIX NIYYKOB YEpe3 IUIOCKONApAILIEIbHYIO
IUTACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX TIEHOK.

HaGmonenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Hab6monenne nudpakiimioHHOTO CIIEKTpa.

HaGmonenne nucnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeJoMIIeHUs CTEKIA.

HccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnune n300pakeHMsI B CUCTEME U3 IJIOCKOTO 3€pKaia U JINH3BI.



[Tonyyenue nzoOpaxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTEpHEpEeHINN U MOJIAPU3ALHI CBETA.

N3yuyenue noasipu3aluu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIECKTPHKA.

N3yuenue unTepdepeHny Ja3epHOro U3ay4yeHus Ha JIBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmonenue u uccnenopanue qudpakimOHHOTO CIIEKTpA.

N3mepenue JyIMHBI CBETOBOM BOJIHBI.

[lonydyeHue crekTpa M3Iy4eHHUsS] CBETOAMOJA MPHU MOMOUIU TU(PAKIIMOHHOM
PELIETKHU.

Pa3zznes 6. OcHOBBI crieNMAIBLHONH TEOPUH OTHOCUTEJIBHOCTH.

'panumel TpUMEHMMOCTH — KJacCMYeckod — mexaHuku.  [loctymnaTsel
CHeUaIbHOW TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOpazoBanus  JlopeHria.
VYcnoBue npuynHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3ameJieHue
BPEMEHU U COKpAIlEHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKOU YACTHUIIBI.

CBs13b Macchl C SHEPrUEd U UMITYJIbCOM PENIITUBUCTCKOW YaCTHULIBl. DHEPTHUS
MIOKOSI.

TexHuueckne yCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VY4eHnueckuit IKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W SHEPrUU  PEJSITUBUCTCKUX 4acTUl] (MO
doTorpadusiMm TpeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM T10JIE).

Pa3nen 7. KBanToBasi pusuka.

Tema 1. KopnyckyaapHno-6011060i1i oyaausm.

PaBHOBecHOE TeruIoBOE H3NyuyeHUe (M3JIydeHHe aOCOIIOTHO YEPHOTO Teja).
3akoH cMenlenus Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUsS U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl hotodddexra. YpaBHeHHE
OunmreitHa aia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBneHue cBerta (B YaCTHOCTH, [IaBJICHHME CBe€Ta Ha  aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpakarollyto mnoBepxHocTh). OmbiTel 1. H.
JleGenena.



BosiHoBeIe cBOMCTBaA yacTul. BomHsl ne bponnd. lnuna BoiaHbl ne bpoiis u
pasMepbl 00JacTH JIOKaIM3alMu ABWXKYyIIeHcs yactuubl. KopmyckymispHo-
BOJIHOBOU Ayanu3M. Jludpakius 3JeKTPOHOB HA KpUCTAILIAX.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOUIEHUS HEONpPeneaEHHOCTEH
I'eiizenbepra.

TexHU4YecKne YCTPOMCTBA M TEXHOJIOTUYECKUE IIPOLECCHI: CIEKTPOMETP,

dotornemenT, (HOTOJATUMK, TYHHEJIbHBIA MHUKPOCKOMN, CoOJIHeYHas Oarapes,
CBETOJUO/I.

Jemoncmpayuu.
®oTo3(hPeKT Ha yCTaHOBKE C IIUHKOBOW TIIACTHHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

HUccnenoBanne 3aBUCMMOCTH  CONPOTHBIIECHUS  IMOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeTouon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenoranue ¢poTopesucropa.

N3mepenue noctostHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA YEPE3 CBETOUOL OT HANPSIHKEHUSI.

Tema 2. Qu3zuxka amoma.

OneITEl MO HCCIENOBAHUIO CTpOeHUs aTroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctymarel bopa. M3nydyenue u noriomeHue (OTOHOB MPH MEPEXojie aToMa
C OJIHOTO YPOBHS 3HEPTUU Ha IPYTroOil.

Bunasl ciektpoB. CriekTp ypOBHEN SHEPTUM aTOMa BOJAOPOA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mognens onsita Pezepdopaa.

HaGmonenne muHEHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBHUE CUETUMKA HOHU3UPYIOIINX YACTUL.

Ornpenenenue JIMHBI BOJIHBI J1a3€PHOT0 U3TyUEHHUS.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

Habmronenne nuHeiyaToro CrexKTpa.



NccenenoBanne CrieKTpa pa3peKEeHHOI0 aTOMapHOTO BOJOPOJAA U U3MEpPEHHE
noctosinHoM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31EMEHMAPHHLIX YACHIUY,

Hyxknonnas Monens siapa I'eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio saapa. M3oromsl.

PanunoaktuBHOCTh. Aub(da-pacnaa. OJNEKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacnaz. I'amMma-usinydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBIE HM30TOINBI B MPHUPOJIE.
CBolicTBa MOHM3UPYIOUIETO M3JIyYeHUs. BinsHUEe paguoOaKTUBHOCTH HA >KUBBIC
opranu3mel. EctrecTBeHHbIl (poH u3nyuenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sizipe. S nepHbie cuibl. Jledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cuHtes sjep. Snepunie peakropsl. [Ipodiemsr
yOPaBIIEMOr0 TEPMOSAJIEPHOTO CHUHTE3a. IJKOJIOTUYECKHUE aCMEKThl pPa3BUTHUSA
SIICPHOM YHEPIETUKHU.

MeTo1bl pErucTpalivii U UCCIICA0BAHUS JIIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaIbHbIE B3aUMOJICUCTBUS. bapuoHbl, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangapTHOi Monenu. KBapk-riitooHHast MOJENb aIpOHOB.

®uznka 3a npeaenamu CraHgapTHo Mozenu. TéMHas Martepus U TEMHas
JHEprus.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuueckne yCTpoMCTBa U TEXHOJIOTUUECKHUE MPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIACPHBIN peakTop, aTomHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydeHne noriomeHus 0eTa-4acTul aTlOMUHUEM.

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUS acTpoHOMUU. [IpuKiIaiHOE 1 MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKHU JUISi OOBSICHEHUS MPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acTpOHOMHMUYECKUX ucchenoBanuil. COBpeMEHHbIE ONTHYECKHE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nmHoro Heba. Co3Besnusi, SpKUE 3BE3JbI, IJIAHETHI, UX BHUIMMOE
JBHKECHUE.

Conuneynas cucrema.



Comnnue. ConHeunast akTUBHOCTb. McTounuk 3Heprun ColiHIa U 3BE3.

3BE311bI, NX OCHOBHBIE XapaKTEPUCTHUKHU. /[narpaMma «CreKTpaibHbIN KJlacc —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCIENOBATENbHOCTU. BHyTpeHHEE cTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKACHUU U 3Botonu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxeHue CoaHua B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHBIE IBIPHI B siapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:a. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BaHUEM
KOMITHIOTEPHBIX TPHIJIOKEHUM JJISI OTIPEeIeTICHUsI TIOJIOKEHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be31usi CEBEpHOro MOJyIIapUsi U SpPKHUE
3BE3/BI.

HaGmonenust B Teneckon JlyHBI, TUIaHET, TyMaHHOCTEW W 3BE3MHBIX
CKOIUICHUH.

DOU3NYeCKUN MPAKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUYHMH C UCIOJBb30BAHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIEC TTOTPEIIHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYUH.
OrnieHka rpaHull MOrPEITHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEA0BAHUM  3aBUCHUMOCTEU
du3nuecknxX BENWYMH, TPOBEpPKAa TNPEIJIOKEHHBIX THUIOTE3 (BBIOOp U3 pPadoT,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUHM  SKCIIEPUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

O6o0maroiee NOBTOPEHNE.

OO6o0menne U cucTeMaTH3alus CoJIepKaHUs pas3lieNoB Kypca «MexaHukay,
«MonekynapHas (u3uKa U TEpMOAUHAMUKAY, «DNeKTpoarnHamukay, «Konedanus
U BOJHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTENbHOCTHY, «KBaHTOBas
dusnkay, « IIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COIMAJILHON M dTUYECKON chepax MesaTeTbHOCTH YeIOBeKa, POJb M MECTO (hU3HKHU



U aCTPOHOMHM B COBPEMEHHOW HAyYHOW KapTUHE MUpa, 3HAUCHUE ONHUCATEIBbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIBHOM M  NPOTHOCTHYECKOM  (DyHKLMIA
(uznueckoi Teopuu, poiib PU3NUECKONW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUI O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, c64A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3Hanua: SBICHUE, Hay4YHbIA (akT, rumoresa, (U3MUecKas BEIMYMHA, 3aKOH,
TEOpHus, HAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, MOJIETb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepPUTEIbHBIE PUOOPHI, IM(PpoBas 1abopaTOpHs.

Mamemamuka: pelieHHWE CHCTEMBl YpaBHEHUM. TpPUTOHOMETPUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJECTBO. BEKTOpHI M WX MPOEKIMH HAa OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 3NMeMeHTapHBIX (QyHKUUN. [lpu3Haku 1omOOMS TPEYroNbHUKOB,
OIpeieJICHHUE MIIOAAN IIIOCKUX GUryp u o0béma Tel.

Buonozua: >nextpuueckue SIBICHHS B JKUBOW NpUpOJE, KojeOaTenbHbIE
IBVKEHUS B JKMBOW IIPUPOJE, OKOJIOTMYECKHE PHUCKH MpPU HPOU3BOICTBE
NEKTPOAHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIEW  Cpensl,
yJIbTPa3ByKOBasl JMarHOCTHKa B MEJIULMHE, ONTHYECKUE SBJICHUS B JKUBOU
PUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl O0pa30BaHUS KpPUCTAUNIMYECKOW pEMIETKH, CIEKTpalIbHbBIN
aHaIN3.

I'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MIIM, 3aJI€KH MArHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
aNIeKTpojBUraTens SIkoOu, reHepatop MepeMeHHOro TOKa, MHIYKIUMOHHAs Ieub,
JMHUM 3JIEKTpONepeaad, IEKTPOABUraTeNb, pajap, paluoNpUEMHHK, TEIEBU30D,
anTteHHa, TteiepoH, CBY-meub, ynpTpa3BykoBasi IUArHOCTHKa B TEXHUKE,
MPOEKLIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJIHEYHAsi OaTapes, CIIyTHUKOBBIE
NPUEMHUKH, s/IepHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUS YyueOHOro mnpeamera «Duzukar
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUYaIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONbITAa M OMbITA JIESITEILHOCTH B MPOILIECCE pealu3allMi OCHOBHBIX HAaIpaBJICHUM
BOCIUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e C(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIIMKU  OOYydYaroOIIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TIPUHATHE TPAAUIIMOHHBIX OOIIEUETIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX TPAaKIAHCKOIO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBiIeHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHUE B3aUMOJCHCTBOBaTh C  COLUMAJbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TyMaHUTapHOU! U BOJIOHTEPCKOM AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

« c(hopMHUPOBAHHOCTH POCCUHCKOM TrPa)IaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHHE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

+ CchHOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOT O TIOBE/ICHNUS,

e CHOCOOHOCTH OILICHWBAThH CUTYAIMIO U MPUHUMATHh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

« OCO3HAHHE JUYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasl JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYLIEro (PU3NUECKOIN HayKe.

TPYAOBOI0 BOCIIUTAHMSA:

UHTEpEC K pa3iaudHbiM chepaM npodhecCUOHATILHON ESITENHbHOCTH, B TOM
YuCJ€ CBA3aHHBIM C (QU3UKOW W TEXHUKOM, yMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaylel mpodeccun U peain30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJOIrH4€¢CKOro BOCMuTaHuA:

c(hOpMHUPOBAHHOCTh IKOJIOTMYECKON KYJIBTYpbI, OCO3HaHUE IJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS 1I€JIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacliMpeHue OIMbITa JESITEIBHOCTH KOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOH JesTeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHus (U3UKH OCYIIECTBISATh MPOECKTHYIO U HCCIEI0BATEIBCKYIO
NeSITebHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOATENHbHO  (OopMyTUpOBaTh U aAKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENIATh LEIU ASATEAbHOCTH, 3a1aBaTh IApaMETpPbl U KPUTEPUU HUX
JTOCTUKEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B PaCcCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIABHOCTb, OLICHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKH MTOCIIEICTBUI IESITEIbHOCTH;



KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSIX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;
pa3BUBAaTh KPEATUBHOE MBILIJIEHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciiea0BaTeIbLCKHE NEMCTBUS .

BJIAJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYCBBIMU MOHATUSIMHU U METOJaMHU
(du3nuecKol HayKu;

BIAJIETh  HABBIKAMH  Y4eOHO-HMCCIIEOBAaTENIbCKOW W MPOEKTHOMU
AESTeNFHOCTH B 00NacTH (M3HKH, CIHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOZOB peIIeHHus 3a1ad  (pu3udecKkoro
COJIepKaHusl, MIPUMEHEHHIO Pa3IMIHBIX METOIOB TIO3HAHHS,

BIAJIETh BHUAAMU JACSITETPHOCTH TO TIOJIYYCHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETaIllu, TPeoOpPa30BAaHUIO U MPUMEHEHHIO B Pa3IMYHbBIX YYEOHBIX
CUTyaIUsiX, B TOM YHCIIe NPU CO3/JaHUU YY4EOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W W aKTYaIM3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHUs, HaxXOAWTh AapryMEHTHl JJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHIA, 3a/1aBaTh MapaMeTpbl U KPUTEPUH
pElIeHHUS;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEIICHUS 3aJayd pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATH MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JESITETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTHh 3HaHUSI 10 (U3UKE B TPAKTUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TMOJy4YeHUs MHPOpMauu (PU3MUECKOTO COJIECPIKAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBISATH IOMCK,
aHAIM3, CHCTEMATH3AIMI0O M HMHTEPHPETAINI0 WHPOPMAIMHA PA3TUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;



UCIIOJIb30BaTh CpeACTBA HH(MPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX
TEXHOJOTUA B  PELIEHUHM  KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THUTHEHBbI, pecypcocOepexeHusi, MPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJEpKaHMSI B Pa3IMYHBIX (QopMarax c
yu4€TOM Ha3zHayeHUs HMHQPOpMAlMM W 1EJIEBOM ayAUTOPUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJISATh OOIIEHHEe Ha Yypokax (U3UKH H BO BHEYPOUYHOMH
JeSTeNbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalliid W CMsT4aTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHHS C MCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M HWCIOJNB30BATh  MPEHMYIIECTBA  KOMaHIHOW U
WHIUBHYaIbHON paOOTHI;

BBIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOLIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)KI0T0 WieHa KOJIJIEKTUBA;

OPUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JIEUCTBUS 1O €€ JOCTH)KCHHIO: COCTaBIAThH IUIAH
JEUCTBUH, pactpelesiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3yNbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJOTr0 y4aCTHHKA KOMaHIbI B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjgaratb HOBBIE TPOEKTHI, OICHUBATHh HUJIEU C TMO3UIMU HOBHU3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IOBEJEHUE B pPa3IMYHBIX
CUTyallUsiX,  MpOSBISATH  TBOPYECTBO W BOOOpakeHHE,  OBIThH
WHUIUATUBHBIM.

PeryisiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHUS
Camoopranuszanus:

CaMOCTOSITETTHO ~ OCYIIECTBIISATh  MO3HABATENBHYIO JCSTEIHHOCTH B
obnmacth (GU3WKK W AaCTPOHOMHUHU, BBISBISATH MPOOJEMBI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;



CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PEIICHUS PACUETHBIX M KAYE€CTBEHHBIX
3a/1ay, IUIaH BBINOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacliMpATb paMKUM  y4yeOHOro mpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIMU B OOJACTH
(Gu3MKHU, MOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISM;

BJIAJ€Th HABBIKAMU I[I03HABAaTEJIbHOM peQuieKCuM KaK OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUM M MBICIUTEIbHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBAHMU;

UCIIONIB30BaTh TPUEMBI pedIIeKCUU 1 OLICHKH CHUTYalluHM, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OLICHWBAaTh PUCKHW W CBOEBPEMEHHO IMPUHHUMATh PEIICHUS IO HUX
CHUIKEHUIO;

NPUHUMATh MOTHBBI M APryMEHTBI JPYTUX MpPU aHAJIU3€ PEe3yIbTAaTOB
JIeSITEILHOCTH;

PUHUMATH ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

NPUHUMATh MOTHUBBI M aAPryMEHTHl JIPYTUX IPU aHAIU3E PE3YJIbTaTOB
JIEATSIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mpormecce AOCTHKEHHUS JIMYHOCTHBIX PE3yJBTATOB OCBOCHHS IPOTPaMMBI TIO
bu3mKe ST YpOBHS CcpeaHero oOmero oO0pa3oBaHHS Y 00yYaroIIMXCs

COBEPIICHCTBYETCS IMOIMOHAITEHBIH WHTCIUICKT, IPeIIOoJIar Aol
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

AMOIIMOHATFHOE COCTOSIHUE, BUICTh HAMPABICHUS PA3BUTUS COOCTBEHHOM
AOMOIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0¢;



CaMOpEryJIMpOBaHKs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTbh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K
SMOIIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIIEHUE K JTOCTHKEHUIO LIEIU
U yClexy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE I€NCTBOBATh, UCXOIs U3
CBOHX BO3MO>XXHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH  CMOCOOHOCTh MOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTMX, YUYWUTHIBATh €ro IMpHU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHOWIEHUS C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspemniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYIJIBTATBI

K xonny oOyuenuss B 10 knacce mpeIMETHBIE PE3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJb (U3UKK B  JKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTHYECKOM cdepax NedaTeqbHOCTH
YeJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4YHON KapTHHE MUpA,
3HAYCHUE OIUCATEIIbHOM, CHCTEeMATU3UPYIOIICH, OOBSCHUTEIBHOU U
IMPOTHOCTUYECKOW  (QYHKIUHA  (PU3HMYECKONH TEOpUHM —  MEXaHHKH,
MOJIEKYJISIpHOU (DU3UKH U TEPMOJMHAMUKHU, POJIb (PU3NUYECKOU TECOPUHU B
dbopMupoBaHUH MPECTABICHUHN 0 PU3HMUECKON KapTHHE MUDPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTA MOJENeH (QU3NYecKux Tenl u
IPOIIECCOB (SIBJICHUI): WHEpIMaabHas CUCTeMa OTC4YéTa, aOCOIOTHO
TBEPAOE TENo, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOOHOE TmTaaeHue, aOCONIOTHO ympyras aedopmarnusi, abCOTIOTHO
yIpyroe u abCONOTHO HEYIIPYTrOe CTOJIKHOBEHUS, MOJIENIU ra3a, KUJKOCTU
U TBEPAOTO (KPUCTAIUTMYECKOTO) Tella, UIeadbHbIA Ta3, TOUCYHBIN 3aps/,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh ycloBUSA (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAJU3UPOBATh W OOBACHATH MEXaHMYECKHE TMPOILIECCHl U SIBJICHUS,
WCIIOJb3Yysl OCHOBHBIE MOJOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIXKECHUS, (POpMyNbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHMsI, TpeoOpazoBaHusi [amuies sl CKOPOCTH M TIEpeMeleHus,
3akOHbl HprOTOHA, TIPUHUOKAN OTHOCUTEIBHOCTH ['anmuies, 3aKoH
BCEMUPHOI'O TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMIYJIbCA U MEXAHUYECKOU
SHEPIruM, CBsI3b PabOTHI CUJIBI C MU3MEHEHHUEM MEXaHUYECKOW SHEpPruu,
yCJIOBUS PaBHOBECHS TBEPJOrO Tejia), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4eCKoe BBIPAYKCHHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HUMITyJbca H
MEXaHMYECKOU PHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHATH TETUIOBBIC MPOIIECCHI U SBJICHUS, UCIIOJIb3YS
ocHoBHble monoxkeHus MKT u 3akoHbl MosekynsipHONl (u3uku u
TEPMOJAMHAMUKHU (CBSI3b  JIaBJICHUS UJCAJIBHOTO Ta3a Co CpeaHei
KMHETUYECKOM SHEPrueul TEIIOBOro ABMXKEHUS M KOHIICHTpALMEHl ero
MOJIEKYJ, CBSI3b TEMIEpPaTyphl BEIIECTBA CO CPEIHEH KHHETHUYECKOU
SHEpPrueu TEIIOBOIO JBMIKEHMS €r0 4acCTHll, CBA3b IABJICHUS UICAJIBHOIO
raza ¢ KOHLEHTpAIMEd MOJIEKYJl MU €ro TEMIIEpATypoOH, YpaBHEHHE
MenpneneeBa—Kianeiiposa, mnepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpPaHEHHMs] PHEPTHHM B TEIUIOBBIX IMPOLECCAX), NPU 3TOM HCIIOIb30BAThH
MaTeMaTH4eCKOe BBIPaKCHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHEeHUsI MenneneeBa—Kimanenpona;

aHANMM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SIBICHMS, MCIOIb3Ys
OCHOBHBIE€ TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJAUMHAMUKHU (3aKOH COXpPaHECHUS
AIEKTPUYECKOT O 3apsiza, 3aKOH Kyiona, IIOTEHIIUATIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUHUII CYNEPHO3UIUUA DICKTPUUECKUX
IIOJIEM, MPHU 3TOM YKasblBas YCIOBUS NPUMEHMMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOIIEHHUSA: 3aKOHbI OMa il ydacTka
HeNW W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoymns—JIeHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

OMHCHIBATh (DU3UYECKUE TPOIECCHl U SBICHUS, HCIOJB3YsS BEITUYUHBI:
NEPEMENIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIA,
MOMEHT CHJIbI, [JaBJICHWE, TIOTCHUMAJbHAs JHEPIUs, KUHETUYECKas
DHEPTUs, MEXaHWYECKash JHEPrus, padoTa CHUJIbI, IEHTPOCTPEMUTEIHHOE
YCKOPEHME, CHJIA TSIKECTH, CHIIA YHPYTrOCTH, CUJa TPEHHS, MOIIHOCTD,



SHEPrus B3aUMOJEUCTBUA Tena ¢ 3eMi€il BOIM3M €€ MOBEpPXHOCTH,
SHEprus ynpyrod gedopMmanuu MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoJoTHas TeMIiepaTypa Teia, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIbHOTO OJAHOATOMHOIO rasza, paboTa HJeaJbHOro Trasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOro TEmioBoro
JNBUTATENIS; DJIEKTPUUECKOE T0JI€, HANPSHKEHHOCTD 3JEKTPUYECKOTO IOJIs,
HaIPSDKEHHOCTh MOJS TOYEYHOTO 3apsja WIM 3apsyKeHHOro Iapa B
BaKyyM€ W B JUAJIEKTPUKE, IOTEHUHAT 3JIEKTPOCTATHYECKOTO TOJI,
pa3HOCTh  MOTEHLMANOB, JJEKTPOABMKYIIAas  Cujia, CWIAa  TOKa,
HaIpsSDKEHWE, MOIIHOCTh TOKA, OJJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIEHUE y4YacTKa LENU C IOCIEA0BATEIbHBIM U
napajieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS IINEKTPUUYECKOTO OIS
KOHJIEHCATOPAa;

OOBSCHATb  OCOOCHHOCTM  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUM:
MEXaHUYECKOE [IBH)KEHUE, TEIUIOBOE JIBMKEHUWE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE IBMKEHUE, Nuddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIIMs, [IJIABJICHUE U KPUCTAJUIU3ALMS, HAPABICHHOCTh
TEIUIONEPEAAYH, DIICKTPU3ALMS TEJl, SKBUIIOTCHIMAIBHOCTD IIOBEPXHOCTH
3apsKEHHOT0 IPOBOJTHUKA;

IPOBOJIUThH UCCIIEI0BAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIMUYUHBI OT
OpPYroii €  HCHOJIB30BAaHMEM  IPSAMBIX  HM3MEPEHUH, IpU  ITOM
KOHCTPYMpOBAaTh YCTAaHOBKY, (UKCUPOBATH PE3YyJbTaThl IMOIYYEHHOU
3aBUCHUMOCTH (U3MYECKUX BEJIUYMH B BUAE TpapuKkoB C YUYETOM
aOCOIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNaTh BHIBOJIBI IO pe3ysbTaTaM
UCCIIEI0BAHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEJIUYUH, NPU 3TOM
BBIOMpATh ONTUMAJbHBIA METOJl MU3MEPEHMs], OLICHHBAaTh a0COJIOTHBIE U
OTHOCHUTEJIBHBIE MOTPEITHOCTH NPSMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJIUTH OIBITHI 11O NMPOBEPKE NPEMIOKEHHON TMIIOTE3bl: IUIAHUPOBATH
JKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIYYEHHBIE PE3YJbTaThl M JEJIaThb BBIBOJ O CTAaTyCe NPEIIIOKEHHON
TUIIOTE3BI;

co0roaTh mpaBuiia 6€30MacHOro Tpyaa MpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro JKCIIEpUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIEN0BATEILCKOM M TNPOEKTHOM JEATEIBHOCTH C WCHOJIB30BAHUEM
M3MEPHUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 0OOPYAOBAHNUS;



pelmiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(u3nuecKol MOJENbI0: HA OCHOBAaHMU aHalM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nueckoil MojaenH, OTBeHalomed TpeOOBAaHUSIM 3ajayuu,
OpUMEHATh  (OPMYJbl, 3aKOHBl, 3aKOHOMEPHOCTH U  IOCTYJIAThI
(¢u3nueckux TEOpud MpU MCHOJb30BAaHUM MATEMAaTHYECKUX METO/OB
pelIeHus 3a/1a4, MPOBOJUThH Pacu€Thl HA OCHOBAaHUU UMEIOIINXCS JTAHHBIX,
aHAIM3UPOBATH PE3YNbTATHl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM TIOJyYEHHBIX PE3YJIbTaTOB;

pemiatb KadyecTBEHHbIE 3ajaud, TpeOylollue MPUMEHEHUs 3HAHWM U3
pa3HbIX pa3JenoB Kypca (pU3MKH, a TaKKe MHTErpaluy 3HaHUN U3 APYTUX
OPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BbICTPAUBATh JIOTHUYECKYIO
LENOYKY PacCy>kKJI€HUM C OMOPOil Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U Gpu3HUECKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB pa0OThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJIUTH MPUMEPHl BKJIAZa POCCUUCKUX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIEHUBATH MOCIECTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NeSITEIbHOCTH 4YEJIOBEKAa, CBSA3aHHOW € (PU3MYECKUMH TMpOIEcCCaMu, C
MO3UIUHN HKOJIOTHYECKOI 6€30MacHOCTH, MPEACTABICHHUH O palliOHAIIBHOM
IPUPOIOIIOIH30BAHUH, & TAKXKE PasyMHOM HCIOJIb30BAHUU JTOCTHXKCHHIMA
HAyKd MW TEXHOJOTHW JJIg JadbHEHIIero pa3BUTHUS YEIOBEUYECKOTO
00I11eCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMamuen (Gpuznueckoro
COJEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUM JJI1 TIOHUCKA, TepepadOTKH M MpeIbsSBICHUS y4eOHONH H
HAyYHO-TIONMYJISIPHON MHGOPMAIMH, CTPYKTYPUPOBAHUS W MHTEPIPETALUH
uHGOpMAIINK, TOJYYCHHOW U3 PA3NIUYHBIX HCTOYHHUKOB, KPUTUYECKH
aHaJTU3HPOBATH  MOJy4YaemMyr  MH(OpMANMIO U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHMM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIINH;



MIPOSIBIIATH OpraHM3alMOHHBIE 17} IIO3HABATEIbHBIC YMEHUSA
CaMOCTOSATEJILHOTO ~ NPUOOPETEHHs] HOBBIX 3HAaHUM B Ipolecce
BBIMIOJIHEHUS IPOECKTHBIX U y4€OHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyHIe C HCIOIHEHUEM pPa3IUYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATH Pa0OTy TPYIIbI, pAMOHAIBHO PACIpPENENsATh ACSITEIbHOCTD
B HECTAHAAPTHBIX CUTyalUAX, aI€KBAaTHO OLIEHMBATh BKJIaJ KaXKJIOrO W3
YYaCTHUKOB I'PYIIbI B PEIICHHE pacCCMaTpUBAaEMOM IPOOIEMBIL;

IPOSBIIATh MOTHBALMIO K Oynymieil npopeccnoHaibHON A TENBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K konmy oOyuenuss B 11 knacce mpeaMeTHBIE pPe3yibTaThbl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

MOHUMATh POJb (PU3HKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COITMAIBHOM M ITHYECKOH cepax JesTeTLHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, POJIb aCTPOHOMHUH B
MPAKTUYECKON  JEATEIbHOCTH YEJIOBEKAa W  JaJbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUCHUE OMUCATEIBHOM, CUCTEMATU3UPYIOIICH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (YHKIHMN (U3UYECKOU TEOpUU —
ANEKTPOJAVNHAMUKY, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, ponab usmvyeckoil Teopur B (HOPMHUPOBAHUU TPEACTABICHHUN O
du3znueckor KapTUHE MHpaA, MECTO (HPU3MUECKOM KapTHUHBI MHUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IPUPOJE;
paznuyaTth YCJIOBHS TNPUMEHHUMOCTA MOJENe (QU3ndeckux Tenl u
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DJIIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJIeOaHUs, MATEMAaTUUECKUI MasTHUK,
UJICATbHBIA TIPYKUHHBIM MasiTHUK, TAPMOHHUYECKUE BOJIHBI, HJICATIbHbBIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJICNIel aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyatrh yclioBUsA (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIb3ySl OCHOBHBIC IIOJOKEHUS W 3aKOHBl JJIEKTPOAWHAMUKU U
CIEUHUAIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
JJIEKTPUYECKOrO  3apsna, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYyKuuu, npaBwio Jlenma, cBsi3p  JJIC



CAMOMHAYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOW IEMd CO CKOPOCTHIO
W3MEHEHUSI  CWJIBl  TOKa,  TIOCTyJaThl  CHEIHUAIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITECHHA);

aHAIIM3UPOBATh M OOBICHATH KBAHTOBBIC MPOIIECCHI U SABICHUS, UCTIOIB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODUHIITEHHA I
dororddexra, mnepBblii u BTOpod mnoctynarel bopa, mnpuHUUI
COOTHOILIEHUs HeomnpenenéHHoctel [eiizenbepra, 3aKOHbI COXpaHEHUs
3apsiI0OBOTO M MAcCCOBOTO YHCEN W DHEPTUU B SJIEPHBIX PEAKIHSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONHUCHIBaTh (DPU3MYECKHE MPOLECChl U SIBICHUS, HUCTOJIB3Ysl BEITWYHHBIL:
HaNPsHKEHHOCTD AJIEKTPUUECKOTO TMOJISA, MOTEHIIUAT 3JIEKTPOCTATHUECKOTO
MOJsl, Pa3HOCTh TOTEHIMAIOB, OJJIEKTPOABIDKYINAS CHUJA, HWHIYKIUSI
MarHUTHOTO TIOJII, MarHUTHBIA TIOTOK, CHiIa AmIiepa, WHIYKTUBHOCTD,
AJIGKTPOJIBIKYIASL CHJIA CAMOWHAYKIIMW, DHEPTHS MArHUTHOTO TOJIS
NPOBOJIHUKA C TOKOM, PEJISTHBUCTCKHI WMITYJIbC, TIOJHAS DJHEPTHS,
SHEpPrusl TMOKOsI CBOOOJHON 4YaCTHIIBI, DHEPrUsl W HMITYJIbC (OTOHA,
MacCOBOE€ YHMCIIO U 3apsil Alipa, SHEPTHUS CBSI3U SIPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUs  (PU3WYECKUX  SIBJICHUM:
AJNIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, HHTEp(EepeHIINs
BOJIH, Audpakuus, JUCHEPCHs, TOJTHOE BHYTpPEHHEE OTpakeHHE,
dotoanekTpuueckuii 3pdext (dbotodddexr), anpda- u Oera-pacmaabl
anep, raMMa-u3lydeHue snuep, (PU3NYecKue MNPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OTIpEeIeNITh HAMpaBICHUE WHIAYKIMM MAarHUTHOTO IIOJSi MPOBOJHHMKA C
TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTpOUTH M300pakeHne, CO3/JaBaeMOe IIOCKUM 3€PKajoM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €T0 XapaKTEPUCTUKH;

OPUMEHSATh OCHOBOIIOJIATaloIIMe AaCTPOHOMHMYECKUE MOHATHUSA, TEOPUU U
3aKOHBI JIJII aHalM3a M OOBACHEHUS (DHU3NYECKUX  IPOIECCOB,
IPOUCXOANUX B 3BE37aX, B 3BE3MHBIX CHCTEMAaX, B MEXIaJIaAKTHUECKOU
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMH 3BE31 M BeeneHHoiH;
IOPOBOJIUTh HCCJIEIOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH, TpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBAaTh pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH
¢usnuecknx BeMMYUH B BHAE TpadukoB ¢ y4ETOM aOCOIMIOTHBIX



MOTPEIIHOCTe  M3MEpPeHUH, JedaTb  BBIBOABI 1O  pe3yibTaTaMm
WCCIICTOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BEIHYWH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ M3MEPEHMsI, OICHUBAaTh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEIOKECHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNlaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOr0IaTh TpaBmiia 0E€30MacHOr0 TPy/ia MPH MPOBEJACHUN UCCIICOBAHUNA
B pamMKax yd4eOHOro OKCIepUMEHTa, MpakTHKymMa M  ydeOHO-
MCCIIEJIOBATEIbCKOM W TIPOEKTHOW JEATENHHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemars pacu€THbIE 3aJadd C SIBHO 3aJaHHOW H HESBHO 3aJ[aHHOW
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWW aHANIM3a YCJIOBUS BBIOMpATh
¢u3ndecKue MOJENH, OTBEYAIOIINE TPEOOBAHUAM 3aJa4d, TPUMCHSTH
(GopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAThl (PU3MUECKUX TEOpHil
Ipyd  HUCTOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pELICHUs 3ajad,
IPOBOAMTH PACYETHI HA OCHOBAHWU MMEIOIINXCS JAHHBIX, aHAIN3UPOBAThH
pe3yIbTaThl U KOPPEKTHPOBATH METOJBI PEIICHHS C YUETOM MOJTYyYEHHBIX
pe3yJIbTaTOB,;

pemaTh KadecTBEHHBbIC 3a/JayH, TpeOyIolle MPUMEHEHHS 3HAHUM U3
pa3HBIX pa3lenoB Kypca GU3UKH, a TAK)KE MHTETPALUU 3HAHUN U3 JPYTrux
IPEAMETOB E€CTeCTBEHHO-HAYYHOTO LHUKJA: BBICTPAMBATH JIOTHYECKYIO
IETI0YKY PaCCYXICHUH ¢ OMOPOil Ha U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUUYECKHE 3HAHMS M OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

IOPUBOAMTH MPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKd, B OOBSCHEHHE MPOIECCOB OKPY’KAIOLIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHWBATH MOCJIEICTBUS OBITOBON M MPOU3BOACTBEHHON
JESITeNbHOCTH YeNOBeKa, CBS3aHHOM ¢ (u3MueckuMu mpoleccamu, ¢
MO3UIMH 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHaIbHOM



MIPUPOJIONOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOIb30BAHUU JOCTUKEHUMN
HAYKA M TEXHOJOTMW [J JAJbHEUILEr0 Pa3BUTUS YEJIOBEYECKOrO
o01IecTBa;

OPUMEHSATh pa3iudHble CrocoObl paboThl ¢ MHpOpMaLHUEH (PU3HUECKOTrO
COJIEpKaHMsI C HCIOJb30BaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE HH(GOPMAaIMOHHbIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKM M MpeabsBICHUS y4eOHOUW U
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUU
uHopMalMK, TOIYYCHHOM W3 Pa3JIMYHBIX HCTOYHHKOB, KPUTHUUYECKU
aHAJTU3UPOBATh  MMOJy4aemMyr  WHOpMamuio0 W OlEHUBaTh €€
JIOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHu3aIMOHHbIE u IIO3HAaBaTEIbHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsS  HOBBIX 3HAHUW B TIpoIriecce
BBITIOJIHCHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM Pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHATBHO PACTIPEACIATh ICATEILHOCTD
B HECTAaHJAPTHBIX CUTYyallUsX, aJ€KBAaTHO OILICHMBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISATh MOTUBAIMIO K Oyayiel mpodecCHOHAIBHOM IeATeIbHOCTH T10
CIIEUATTBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne | HaumenoBaHue
(ungposbie)
n/ | pas3aeyioB U TeM Bcer| Kontpoabn | IlpakTuyec
oOpa3oBaTeJibHbIE
I | HporpaMmmbl 0 ble padoThl | KHe padoThl
pecypcsl

Pazgen 1. HAYYHBIA METO/ IIO3HAHMS IIPUPO/IbI

HayuHbIii MeTOT bubnuorexa LIOK
1.1 i 6 bdhttps://m.edsoo.ru/f16b
TIO3HAHUSI IPUPOIBI
68d7
Hroro no paszneny 6

Paznen 2. MEXAHUKA

2.1

Kunematuka ’ 10 ’ 1 bu6mmoreka [JOK
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2.3 | Crartuka TBEpAOTO TENIa 5 1 bdhttps://m.edsoo.ru/f16b
68d7
3aKOHBI COXpPAHEHUS B Brbmiorexa LIOK
2.4 MEXAHIKE 10 1 bdhttps://m.edsoo.ru/f16b
68d7
Wroro mo pazueny 35

Paznea 3. MOJIEKYJIAPHASA ®U

3UKA U TEPMOJIUHAMUKA

OCHOBBI bu6moreka [IOK
3.1 | MoNeKyIsIpHOKHHETHYE 15 1 bdhttps://m.edsoo.ru/f16b
CKOM TE€OpHH 68d7
Tepmoaunamuka. Temio Bu6nmorexa [IOK
3.2 20 1 bdhttps://m.edsoo.ru/f16b
BBIE MAIIIMHEI 6847
ArperaTHbI€ COCTOSIHUS bubnuoreka [JOK
3.3 | BemectBa. ®a3oBbie 14 1 bdhttps://m.edsoo.ru/f16b
Mepexo bl 68d7
Hroro mo pazgeny 49
Paznen 4. 9JIEKTPOJANMHAMUKA
bu6mmoreka [JOK
4.1 | DuexTpuueckoe moJje 24 1 bdhttps://m.edsoo.ru/f16b
68d7
ocTos ML bu6mmoreka [JOK
4.2 . 24 1 bdhttps://m.edsoo.ru/f16b
IEKTPUIECCKHI TOK
68d7
Toku B pa3sauvHbIX Bubmmorexa LIOK
4.3 cpeniax 6 bdhttps://m.edsoo.ru/f16b
68d7
Utoro no pazneny 54

Pazzea 5. ®USHUECKUH MPAKTUKYM

dusnueckuii bubmuoreka [JOK
5.1 16 16 bdhttps://m.edsoo.ru/f16b
MPAKTUKYM oy
Hroro no pazneny 16



7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227
7%22httpsHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22:/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22mHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22edsooHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22.HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22ruHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22/HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22fHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2216HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22bHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%2268HYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%22dHYPERLINK%20%22https:/m.edsoo.ru/f16b68d7%227

bubmuoreka [IOK
PesepBHOE Bpems 10 bdhttps://m.edsoo.ru/f16b
68d7
OBUIEE KOJIMYECTBO 170 8 16
YACOB I10 ITPOI'PAMME
11 KIIACC
No | Hamvenoanme KoJsmyecTBo yacoB DJIeKTPOHHbIE
(uu¢possie)
n/ | pa3aejioB M TeM Bcer | KonTpoabnsl| IIpakTunyecku
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n NMPOrpaMmblI 0 € padoThI e padoThI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bu6moreka [IOK
1.1 | MarnauTtHOe moje 14 1https://m.edso0.ru/39859e
fl
DNEeKTpOMarHuTHa Bubmorexa OK
1.2 P 13 1 1https://m.eds00.ru/39859
ST MHTYKITHAS
fl
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
MexaHunueckue
2.1 10 1https://m.edso0.ru/39859e
KoJieOaHus f
EI/I6J'II/IOT€K8. LHOK
DJIEKTPOMarHuTH
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ble KoJIeOaHMs f
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€ BOJIHBI fl
bubnuorexa [JOK
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fl
Utoro no pazneny 60
Pa3nen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bu6mmoreka [IOK
3.1 | Ocuossl CTO 5 1 1https://m.edso00.ru/39859e
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

KopnyckynsipHo- bubnuorexka [IOK
4.1 | BOJIHOBOH 15 1https://m.edso0.ru/39859¢
Jyaliu3M fl
bubmuoreka [IOK
4.2 | ®wusuka atoma 5 1https://m.edso0.ru/39859¢
fl
dus3nka aTOMHOTO
apa i bu6mmoreka [IOK
4.3 5 1https://m.edso0o.ru/39859%
DJIEMEHTapPHBIX £
YaCTHI]
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DNIEeMEeHTHI bubnuorexa [JOK
5.1 | actpoHOMHUU U 12 1https://m.edso0.ru/39859%
acTpoPpU3UKU fl
Hroro mo pazgeny 12

Pasgen 6. PUSHUECKUH IPAKTUKYM

— bu6moreka [IOK
6.1 16 16 1https://m.eds00.ru/39859
MPaKTUKyM
fl
Hroro mo pazgeny 16
Pa3nen 7. OBGOBHIAIOLIEE IOBTOPEHHUE
CucreMaTusanus
1 00001TIeHIE
MPEAMETHOTO
ziﬂ;famalmﬂ . bubmuoreka [{OK
7.1 15 1https://m.edso0.ru/39859%
NESATETHBHOCTH, £
PUOOPETEHHOTO -
TIPU U3y4CHUH
Kypca ¢uszuku 10
— 11 kiaccoB
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 1https://m.edso0.ru/39859%
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OBLLEE

KOJIMYECTBO
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTata

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPaAX POJib U MECTO (U3UKH B (HOPMHUPOBAHUH
COBPEMEHHON HAyYHOW KapTHHBI MHUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUM, B TPAKTUYECKOHN JAEATEIbHOCTH JIFOACH

10.2

Y4uuThIBaTh TPAHUIBl MPUMEHEHHS] H3YYCHHBIX (UINYECKUX MOJeNei:
MaTepuaibHas TOYKa, HMHEpUUANbHAs CHCTeMa OTCYEéTa, abCOJIOTHO
TBEpPAOE TENO, UACANbHBIA Ta3; MOJEIN CTPOCHHS Ta30B, KUAKOCTEH W
TBEPABIX TEJN, TOUEYHBIA OJIEKTPUYECKUN 3aps] — TMpPU PELICHUH
(busznueckux 3aaa4y

10.3

Pacnio3naBare Qusnueckue sBiICHHS (TPOIECCHI) M OOBICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KUHETUYECKON TCOPUU CTPOCHUS
BCIIECTBA M DJICKTPOJAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JBW)KCHHE, CBOOOJIHOE TaJeHHUE TeJ, JBWKCHHUE IO
OKPY)KHOCTH, HHEpIHs, B3auMojeiicTBue Ten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUIKOCTEH M TBEPIBIX TEN, H3MEHEHHEe 00bEMa Tel
Opu HarpeBaHuM (OXJIAXKICHHWM), TEIJIOBOE paBHOBECHE, UCIapeHue,
KOHJICHCAIIWs, TUIaBJICHNE, KPUCTAJUTH3AIHS, KUTICHHE, BIaXXHOCTh BO3IyXa,
MOBBIIIIEHHUE IaBIICHH Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSA3b
MEXIy MapamMeTpaMu COCTOSHHS raza B U30IpoIleccax; dJIEKTpU3aIus Ted,
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B3aMMOJICHCTBHE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE IBI)KEHUE, UCTIONB3YS (PU3NUECKUE BETMUUHBI:
KOOpAMHATA, IIyTh, IIEpEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJIa,
UMITYJIbC ~T€la, KHWHETUYECKas DHEpPrus, IOTEHUUAJIbHAs DHEPIHUs,
MeXaHW4yecKash pabdoTa, MEXaHWYeCKas MOINHOCTh, TPHU OIHCAHUH
IPAaBWIBHO TPAKTOBATh (DPU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIMYUH, UX
0003HAueHHsI W EIUHHIBI, HAXOAWUTh (HOPMYIBI, CBSA3BIBAIOIINE JTAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMUA

10.5

OnuchiBaTh W3YyYCHHBIC TEIUIOBBHIE CBOWCTBA TEN M TEIJIOBBIC SIBJICHUSA,
WCTIONB3Ys (PU3MYECKUE BEIMYMHBI: JaBJIEHUE Ta3a, TeMIepaTrypa, CpeaHss
KHHETHUYECKast SHEPTUst Xa0THYECKOTO JIBIDKECHHUS MOJIEKYT,
CpPEIHEKBaapaTUUHAasT  CKOPOCTh  MOJIEKYJ,  KOJHUYECTBO  TEIUIOTHI,
BHYTPEHHSISI DHEprus, padoTa ra3a, KOIPQUIHUEHT TMOJIE3HOrO ICHCTBUSA
TETIJIOBOTO JIBUTATENIS; TIPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBICJT MCTIONIb3YEMBIX BEJIMYWH, WX O0003HAUCHUS W €IUHUIIBI, HAXOIUTh
(hopMysBI, CBS3BIBAIONINE JaHHYIO (U3HUECKYIO BEIWYUHY C IPYTrUMU
BEJIMYMHAM

10.6

OnunceiBaTh  M3Y4EHHBIE  DIIEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJIEKTpUYECKHE SIBICHUS (IIPOLIECCHI), UCTOb3yd (PU3NUECKHE BETUYHHBI:
JNEKTPUYECKUM 3apsifl, DJICKTPHYECKOE II0JIe, HaNpsHKEHHOCTh IOJIA,
MIOTCHIIMAJI, Pa3HOCTh MMOTEHLIUAJIOB; IIPY ONIMCAHUU NTPAaBUJIBHO TPAKTOBATH
(bu3n4ecKuil CMBICI UCIOJIb3yEMBIX BEJIMYHMH, UX 0003HAUYEHUS U €IUHMIIBI;
yKa3bIBaThb (OPMYIbI, CBS3BIBAIOLINE IAHHYIO (DU3MUECKYIO BEIMUYUHY C
JPYTHMH BEJITUYMHAMUA

10.7

aHAJIM3UPOBAThH (PU3HUECKUE MPOILECCHI U SIBICHUS, UCIIONb3Yys (PU3NYECKHEe
3aKOHBI M TMPUHIMUIBL: 3aKOH BcemupHoro Tsrotenus, I, 11 u III 3axkonbI
HeroToHa, 3aKOH cOXpaHEHHs] MEXaHWYECKOW 3HEPTUU, 3aKOH COXpaHEHUs
UMIyJbCa, MPHUHIMI CYNEPHO3UIUH CWJI, TMPUHLHUI PaBHOIPABUS
UHEPLHATBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KHUHETHUYECKYIO TEOPHIO
CTpOEHUSI BEIIECTBAa, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHUECKOH
SHEPrUu TEIUIOBOTO ABWKEHUS MOJEKYJI C aOCOIIOTHOM TeMIiepaTypow,
NEPBBIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXpPaHEHUS SJIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pa3iuuaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE M YCIOBHs (TpaHMIIbI, 00IacTH)
IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHIUIIBI JIEeNCTBUSA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiniaTtb yCJI10BUsA ux 0e30macHoro
HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BreinoaHaTh OKCIICPUMCHTBI 110 HCCICAOBAHUIO (I)I/ISI/I‘{eCKI/IX SIBJICHUHA H
IMpoHeCcCoB € HCIIOJIB30BAaHUECM IMPAMBIX W KOCBCHHBIX HSMepeHHﬁ; npu




3ToM (opmynupoBare mpoOiemy (3amady) W THIOTE3y Yy4eOHOTro
9KCIICPHMEHTA, COOMpaTh YCTAaHOBKY M3 HPEUIOKEHHOTO 000pyIOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymecTBiATh MpsIMbIE U KOCBEHHBIE M3MEPEHUS! (PU3MYECKUX BEIUYHH;
IpU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO W3MEPEHUS W HCIOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUIN

10.11

HccnemoBaTh  3aBUCHMOCTH  MEXAYy (DHU3MYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSAMBIX HW3MEPEHHUM; TMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh  PE3YJIbTAThl  IMOJYYCHHON  3aBHCHUMOCTH
(U3UYECKUX BEIMYMH B BUAE TAOMUIl W TpaduKOB, JENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIeI0BaHUs

10.12

CoOmrogaTs mpaBuia 6€30MacHOro Tpy/ia MPU MPOBEICHUN UCCIICIOBAHUHN B
paMkKax  y4eOHOTO  JKCIIEpUMEHTa, y4eOHO-HCCIIEIOBATEIBCKON U
HpOGKTHOfI ACATCIIBHOCTU C UCITOJIB30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
71a60paTOPHOTO 00OPYTIOBAHUS

10.13

Pemate pacu€rHple 3amayu C SIBHO 3aJaHHOW (PU3UYECKOW MOJENBIO,
I/ICHOJ'H)SYSI (1)H31/I‘—I€CKI/Ie 3aKOHBI U HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a yCJ'IOBI/IH
3agauu BBI6I/IpaTI) (bmnqecxyfo MOJ€CJIb, BBIACIATH (bHSH‘IeCKI/Ie BCIINYNHBI
u ¢Gopmyibl, HEOOXOoAWMBIE JUid €€ pelleHUsl, MPOBOJUTH pacdy€Tbl U
OIIEHUBATH PEATHHOCTD MOJTYYCHHOTO 3HAUCHUS (PU3HUECKOM BEIIMUNHBI

10.14

Pemats KayeCTBEHHbIE 3a/auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCY)XKJEHUH C OMOpod Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS

10.15

Hcnonb3oBath  mpu  pemieHHH — y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(GOPMAIMOHHBIE  TEXHOJIOTMHM  JUIsl  TOMCKA, CTPYKTYPHUpPOBaHUS,
UHTEpIIpETallul M TpeACTaBlIeHUS Y4eOHOM U HAyYHO-TIOMYJISPHOU
uHbOpMallMK, TOJYYEHHOW W3 PAa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mNpuUMEpHl BKJIaga POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(u3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBatk TeOpeTUUECKUE 3HAHUS 10 (PU3HKE B MOBCEIHEBHOM KU3HU
Uil o0ecriedeHus: O€30MacHOCTH TMPH  oOpalleHun ¢ mnpubopamMu |
TEXHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJFOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOIICH cperie

10.18

PaGorate B rpymnme C BBIIOJHEHHWEM pPA3IHYHBIX COIMANBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIBI, PallMOHAIBLHO paclpeneisTh 00sI3aHHOCTU U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYalUsX, aJeKBaTHO
OLIEHMBATh BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBl B pEUIEHUE
paccMaTpuBaeMoit mpoOiIeMbl




11 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBATh HA MPUMEPAX POJIb U MeCTO (pu3MKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTUN COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHH, B MPAKTUYECKON NESITEIBbHOCTH JIOJIEH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTHHBI MHUpa

11.2

Y4uuThIBaTh TpPaHUIBl MPUMEHEHMS] H3YYEHHBIX (PU3NYECKUX MOJeNeH:
TOYEYHBIN DJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aTOMa, HYKIOHHas
MOJIeNIb aTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4

11.3

PacnioznaBate (¢usnueckue sBiIeHUS (IpoLECChl) M OOBACHATH HX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMHKH ¥ KBAaHTOBOW (DM3UKH: AJIEKTPHUECKAS
MPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JICHCTBUS
TOKa, B3aUMOJICHICTBHE MarHUTOB, DJIEKTPOMArHUTHAsT HHIYKITUS, TEHCTBUE
MarHUTHOIO TOJS Ha MPOBOJHMK C TOKOM U JBMXKYIIMHCSA 3apsn,
JIEKTPOMAarHUTHbIE KoJie0aHus u BOJIHBI, IPSIMOJIMHEIHOE
paclpocTpaHEeHHE CBETa, OTPaKE€HHE, IPEJOMIICHUE, HWHTEepPEepeHIus,
Tudpakus ¥ MOJISpU3aUs CBETa, IUCIEPCHsl CBETa, (OTOIEKTPUIECKUI
abdext (hoTorddekr), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE JTUHEHYATOTO
CIeKTpa  aToMa  BOJOpPOJa,  €CTeCTBEHHAas U HCKYCCTBEHHas
pazMoaKTUBHOCTb

114

OnuceiBaTh U3y4eHHbIE CBOMCTBA BelECTBa (dMEKTPUUECKHUE, MarHUTHbIE,
ONTUYECKUE, JJIEKTPUYECKYI0 MPOBOJUMOCTh pA3IUYHBIX Cpel) U
JJIEKTPOMArHUTHbIE  SIBIEHUS  (MIPOLIECCHI), HCIONB3YS  (U3UYECKUE
BEJIMUMHBI: SJIEKTPUUECKUN 3aps/l, CHJIa TOKa, HJIEKTPUUECKOEe HAMPsHKEHHUE,
JNEKTPUYECKOE COMPOTUBIEHUE, pPa3HOCTh moreHuuanos, JJC, pabora
TOKa, WHAYKUMS MarHuTHOro mojs, cuia Awmmepa, cuia JlopeHia,
UHAYKTUBHOCTh KaTYIIKH, SHEPTHsI SJEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
NepuoJ] U 4acToTa KosieOaHWil B KoyieOaTeNbHOM KOHTYpe, 3apsii M cuiia
TOKa B TMpOIECCe TapMOHHYECKUX JJIIEKTPOMArHUTHBIX KOJEOaHUH,
(oKycHOE pacCTOsIHHE€ M ONTHYEeCKas Cuja JMH3bI; TpU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIIOJIb3YEMBIX BEIHUYUH, UX
0003HAaYEeHHs] U EIUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMU BETUYHHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC SBJICHUA W IIPOLCCCHI, HCIIOJIb3Ys
(1)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI




M YacToTa CBETa, JHEPrus M HMMIyIbCc (OTOHA, MEPUOJ TOoIypacmaja,
SHEPIHsl CBA3M ATOMHBIX sEp; IPU ONMCAaHUM IPABUIBHO TPAKTOBATh
(GU3NYEeCKUl CMBICI UCIIOIB3YEMBIX BEIMYHMH, UX 0003HAUYCHUS U CTUHHIIBI,
yKa3bIBaTh (OPMYIIBI, CBS3BIBAIOUINE IAHHYIO (DH3MUECKYIO BEIHUYUHY C
JIPYTrUMH BETHYMHAMH, BBIYUCIIATH 3HAYCHHE (DPU3NIECKOI BETUINHBI

11.6

AHanmu3upoBaTh GU3NUECKUE MPOLIECCH U SABJICHUS, UCIIOJIB3Ys (PU3nYecKue
3aKOHBl M TPUHIMIBL 3aKkOH OMa, 3aKOHBl IOCIEA0BAaTEIbHOIO U
NapaJlIeIbHOTO COEIMHEHMs IIPOBOAHUKOB, 3aKoH Jxoyns — JIeHna, 3akoH
ANIEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSIMOJUHEHHOIO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAXXEHMsI CBETA, 3aKOHBI NPEJIOMIICHUS CBETA, ypaBHEHHE
OiHmTetHa a8 QoTosddexra, 3aKOH COXpaHEHUs] DHEPIHM, 3aKOH
COXpaHEHHs UMIIYJIbCA, 3aKOH COXPAaHEHHsI 2JIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHsT MacCOBOTO YHMCIIA, MOCTyJIaTsl bopa, 3aKOH pajlOAKTUBHOIO
pacnaga; Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4eCcKoe  BbIpaXEHHE U ycioBUS  (IpaHULBI, 00JacTH)
MIPUMEHUMOCTH

11.7

Omnpenenary HampaBJeHUE BEKTOpa WHAYKIIMM MarHUTHOTO  TIOJIA
MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuisl JlopeHiia

11.8

CtpouTh W ONHUCHIBATH W300pAKEHHUE, CO3/IaBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOU JTUH30H

11.9

BBIMONHATE 9KCIEPUMEHTHI O HCCICIOBAHUIO (PH3MYECKUX SBICHUHA |
MPOIIECCOB C HCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX HW3MEPEHHI; TpHU
sToM ¢opMynupoBaTh TmpobiemMy (3amady) HW THUIOTE3y Y4eOHOTro
AKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3 MPEMIOKEHHOTO 000OpYyIOBaHUS,
IIPOBOJIUTH OTIBIT U (HOPMYITHPOBATH BHIBOIBI

11.10

OCYIJ.[CCTBJ'IS[TB IIpsAMBIC U KOCBCHHBIC H3MCPCHUA (bl/I3I/I‘IeCKI/IX BCJIIMYHNH,
IIpu 35TOM BBI6I/IpaTI) ONTUMAJILHBIA CIOCO0 N3MEPCHUA M HCIIOJIB30BAaTh
HN3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTCﬁ PI3MCpCHPII>i

11.11

UccnenoBath 3aBUCMMOCTH (U3UYECKUX BEIMYUH C HCIOJIB30BAHUEM
OPSIMBIX U3MEPEHUN; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH
pe3ynapTaThl MOJTYYEHHON 3aBUCHMOCTH (PU3UYECKUX BEJIMYUH B BHJE
TabnuI ¥ rpadMKoOB, JIe1aTh BEIBOJBI M0 PE3yabTaTaM HCCIEI0BaHUS

11.12

Cobmnronath npaBuiia 6€30MaCHOTO TPYZAA IIPU MIPOBEAECHUH UCCIIEJOBAHUH B
paMKax  y4yeOHOro  SKCIEPHUMEHTa, Y4eOHO-UCCIEeNOBaTEIbCKOW U
IPOEKTHOM JEATEILHOCTH C UCIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 0O0PYIOBAHUS

11.13

Pemate pacuérHpie 3amauM ¢ SBHO 3aJaHHONW (U3UYECKOW MOJENbIO,
UCTIONB3Ys (pU3MYecKrue 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHAlIM3a YCIOBHS
3a/1auM BHIOMPATh (PU3MUYECKYIO MOJIEINb, BBIACTATh (PU3NYECKUE BEIUUMHBI
u QopMmynbl, HEOOXOIUMBbIE I €€ pelIeHHs, MPOBOIUTH PacuéThl M




OLCHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU A (I)I/I3I/I‘-IGCKOI71 BCIINYHMHBI

11.14

Pemats KaueCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEIIPOTUBOPEUUBYIO LIETIOYKY PAacCYXJECHUH C ONOpOoH Ha H3y4YCHHbIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE ABJICHUS

11.15

Wcnonb3oBarh  mpu  pelieHHHM — y4yeOHBIX  3aJad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTHHM JUIi  TIOMCKAa, CTPYKTYpUPOBAHUS,
UHTEpPIIPETAllUM M TpEeACTaBlIeHUS Y4eOHOM M Hay4HO-NOMYJISpPHOU
UHPOpMALIMK, TIONYYEHHOW U3 pPAa3IWYHBIX HWCTOYHHKOB;, KPUTHUYECKH
aHAIIM3UPOBATh M0JIy4aeMyI0 HH(pOpMaLHIO

11.16

OOBSICHATh TIPUHIUIIBI JACHCTBUS MAIlIMH, TNPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBUS WX O€30MacHOr0 MCIOJIb30BAaHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTe mnpuMeEpbl BKJIaJa POCCUHUCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHME IPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonb3oBath TeopeTuueckre 3HaHUS MO (U3HKE B MOBCETHEBHOM XKU3HU
uig  obecriedeHus Oe30MacHOCTH TMpu  oOpallleHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJISI COXPAHEHUS 3JI0OPOBBSI U COOIIOICHUS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpenie

11.19

PaGotaTh B Tpymme ¢ BBINOJHCHUEM pPA3JIUYHBIX COIHAIBHBIX POJICH,
TUTAHUPOBAaTh PaboOTy TPYIIIBI, pAIlHOHAILHO PACTIPENENISITh 00S3aHHOCTH U
TUTAHUPOBATh JICATENILHOCTh B HECTAHIAPTHBIX CHTYaIUsX, aJCeKBAaTHO
OIICHWBATh BKJIAJ KaXIOTO W3 YYaCTHHUKOB TPYMIBI B peEIICHHE
paccMaTpuBaeMoin MPOOIEMBI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUA

10 KIJACC

Kox
pa3nena

Kox npoBepsiemoro
3JeMeHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

OU3NKA 1 METObI HAYUHOI'O ITO3HAHUA

®dusuka — Hayka o npupoae. Hayunble meTojibl
NIO3HAHUS OKpyKarouero Mupa. Poib sxkciepumMenTa
U TEOpUHM B TMpolecce MO3HAHUSA TPUPOIBI.
DKcIepuMeHT B (pusuke

1.1

MojenupoBanue  (U3MYECKUX  SBICHUH |
1.2 npoueccoB. Hayunble rumnotessl. Pusnyeckue
3aKOHBI U Teopuu. ['paHUIBl NPUMEHUMOCTH




¢usnyeckux 3akoHOB. [IpWHIMI COOTBETCTBHSL.
Pomp m wmecto ¢usuku B QopMHpOBAHUH
COBPEMEHHOM  HAy4yHOM  KapTHHbBl MHpa, B
NPaKTUYECKOH e TeTbHOCTH JIIOACH

MEXAHUKA

2.1

#Par#H#KUHEMATHUKA

211

Mexannuyeckoe  aBMKeHHE.  OTHOCHUTEIBHOCTh
MexaHudyeckoro JBwxkeHus. Cucrema oTcuéra.
Tpaexropus

212

[lepememienne, ckopocTb (CpenHSsi  CKOPOCTD,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalbHOMN
TOYKH, UX HNPOCKOHWHN HA OCHU CHUCTCMbI KOOPAHMHAT.
CrnosxeHure nepeMelieHni U CII0KEHNEe CKOPOCTeN

2.1.3

PaBHOMEPHOE M PaBHOYCKOPEHHOE NMPSMOJIMHENHOE
nBUKeHue. ['paguku  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHHUsS, NyTH W IepeMelICHUs
MAaTepUaIbHON TOYKH OT BPEMEHU

214

CBoboaHOE majienne. Y CKopeHue CBOOOTHOTO
naJcHUs

2.15

KpuBonuuerinoe JBIKCHUE. PaBHOMepHOE
NBUKEHHE MaTepUalbHOM TOUKH MO OKPYKHOCTH.
VYrnoBast CKOpOCTh, JUHEWHAsT CKOpPOCTh. [lepuon u
yactoTa. LleHTpocTpemMuTensHoe yCcKopeHue

2.1.6

TexHuyecknue yCTpOMCTBA: CHUIOMETP, ABHUKECHUE
CHapAJIOB, LIETIHbIE U PEMEHHBIE Mepeaayu

2.1.7

[IpakTnueckue paboThl. M3MepeHne MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLIEGHUS MEXKIY
MyTSMH, MIPOUICHHBIMU TEJI0M 3a
MOCJIeZIOBATEIbHbIE PAaBHbBIEC NMPOMEKYTKU BpPEMEHU
OpU PABHOYCKOPEHHOM JIBIDKEHHUH C HayallbHOM
CKOPOCTBIO, paBHOU HydI0. V3yueHHe IBUKEHUS
HIapuka B BA3KOM KUAKOCTU. V3ydeHue OBUKEHHS
Tena, OpPOIIEHHOTO TOPU30HTATBHO

2.2

#H#Par### JMHAMUKA

221

[Ipunnun oTtHocuTenbHocTH [anmumnes. IlepBbiid
3akoH HerotoHa. lHepuumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [TpuHIHI Cynepno3unyu cul

2.2.3

Bropoii 3akoH HeroTOHA /U151 MaTepruaibHON TOYKU B
uHepuuanbHOil cucrteme orcuéra (MCO). Tperuit
3aKkOH HproTOHA 11 MaTepranbHbBIX TOUEK




224

3aKkoH BceMHUpPHOTO TsAroteHus. Cuia TSHKECTH.
[TepBast kocmuyeckasi CKopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUSI U cuiia TpeHus nokosd. KoapdunueHt
TpeHust. Cuina CONpOTUBIIEHUS MPU JIBUKEHUU Teja
B KHMJIKOCTHU WU ra3e

2.2.7

[MocTynarensHoe ®  BpaliaTteiIbHOE JIBIDKECHHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTENIFHO OcH BpamieHus. [lneqo
cuibl. YcioBus paBHoBecHs TBEpaoro tena B UCO

2.2.9

TexHn4eckre yCTpoucTBa: MOAIINIHAKY, JBUKEHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckne pabGoTel. W3ydeHue ABUKEHUSA
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JIeHCTBHEM
HECKOJIbKUX cwil. MccimenoBaHue 3aBUCUMOCTH CHIT
YOPYrOCTH, BO3HHKAKOIUX B JaedopmMupyeMoi
MPY)KUHE M PE3NHOBOM 00pasie, OT BEIUYUHBI MX
nepopmanuu. MccrnenoBanue yclioBUW paBHOBECHS
TBEPJOTO TENA, UMEIOIIET0 OCh BPALLIEHUS

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

Nmnynec  MaTepuanbHOW  TOYKH, CHCTEMBI
2.3.1 MaTepHaTbHBIX TOYeK. IMITyIbC CHITBI M U3MEHEHUE
UMITyJbca Teja
3.9 3akoH coxpaHeHus umiynbca B MCO. PeakTtuBHOE
e TIBUKEHUE
2.3.3 PaGota cumbl
2.3.4 MoOUHOCTE CUIIBI
935 Kunerndeckast »Heprusi MaTepUaTbHOM  TOYKH.
o TeopeMao KMHETUYECKOM SHEPI UM
[ToTenumaneHas sHeprus. lloTeHnumanbHas >HEprus
236 yIpyro ne(popMUPOBAHHON MPY>KHHBI.
o [ToTennmanpHas SHEprus Teaa BOIU3H MOBEPXHOCTH
3emun
[ToTeHnmanpHbie ¥ HEMOTEHIMANbHBIE CHIIbI. CBSI3b
937 paboOThl HEMOTEHUHUANbHBIX CHJI C HW3MEHEHHUEM
o MEXaHUYECKOW HHEpruu CHUCTEMBI Tell. 3aKOoH
COXPaHEHHUS MEXaHUUYECKOH SHEePTUU
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHudyeckue  yCTpOWCTBA:  JBIKCHHE  pakKerT,




BOJIOMET, KOTIEp, NIPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTuyeckue paboThl. M3ydueHue cBs3M CKOPOCTE
Ten mIpu Heynpyrom ynape. McciaemnoBanue cBs3U
paboThl CWJIBI C H3MEHEHHEM MEXaHHYeCKOM
SHEPIHHU Tella

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

311

OcHoBHbIE I10JIOKEHHUS MOJIEKYJIIPHO-
KMHETHYECKOM Teopuu. BpOoyHOBCKOE IBHKEHHE.
Huddy3us. Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
YacTHUIl BEIIeCTBa

3.1.2

Mojenu CTpoeHus Ta3oB, XKUJIKOCTEHM M TBEPIBIX
Tel M OOBJICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJeNei

3.1.3

Macca MOJIEKYI. KonnuectBo BEIIECTBA.
IToctostnnas ABoraapo

3.14

TemmoBoe  paBHoBecue. Temmeparypa u €€
n3mepenue. [lkana temneparyp Llenbcus

3.15

Mognens uaeansHoro raza. OCHOBHOE YpaBHEHHE
MOJICKYJSIPHO-KUHETUUECKOW TEOPUU HJICATLHOTO
rasa

3.1.6

AOcomroTHasi TeMmIepaTypa Kak Mepa CpeaHen
KUHETUYECKOM SHEpruuM TeIIOBOrO  JIBUXKEHUS
yactuil rasza. [llkana temneparyp KenbBuna

3.1.7

VpaBuenue Knamneiipona — MeHneneeBa. 3akoH
JanpToHa

3.1.8

["a3oBble 3aKkoHBI. M30Mpoiiecchl B HaealbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEUIECTBAa: H30TepMa,
u30X0pa, uzobapa

3.1.9

Texnudeckue ycTpoucTBa: TEpMOMETP, OApOMETp

3.1.10

[IpakTueckue paboTsl. M3MepeHre Macchl BO3Iyxa
B KJIacCHOM koMHare. MccrnenoBanue 3aBUCHUMOCTH
MEXIy TMapaMeTpaMHu COCTOSIHUSI Pa3peKeHHOTO
rasa

3.2

OCHOBbI TEPMOMHAMUNKU

3.2.1

TepmonuHamuueckas cucTeMa. Buyrpennss
SHEPTrUsi TEPMOJIMHAMUYECKONW CHCTEMBI U CIOCOOBI
€€ U3MEHEeHUS

3.2.2

KomnuectBo Temnotsl U paborta. BryrpenHss
SHEPrusl OJTHOATOMHOTO HJEAIBHOTO ras3a




3.2.3

Bupr TEeIJIoNepeIaun: TEIJIOTIPOBOTHOCTb,
KOHBEKLHs, u3inydeHue. TemIoéMKocTh — Tela.
VaenpHas  TEINIOEMKOCTh  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIONepeaue

3.24

IlepBblii  3ak0oH TepmoavHaMHuKH. [IpumeHeHune
IIEPBOr0 3aKOHA TEPMOAMHAMHKHM K HM30IIPOLIECCAM.
I'paduueckas uHTEpIIpeTaius pabOTHI raza

3.25

Tenmosrnie MAIIUHEI. [TpuHIMTBL JNEUCTBUS
TeIIOBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TermoBbIX MamuHax. Koadduiument mnonesHoro
nevictus (nanee — KIIJI) TeruioBo#t mammnsl. [ukn
Kapno u ero KII/I

3.2.6

Bropoit 3akon Tepmoaunamuiku. HeoOpatumocThb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATEINN.
DKoJorudeckue npoOiaeMbl TEIIOIHEPTETUKH

3.2.7

TexHn4ecKre yCTpOMCTBa: ABUTATENlb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIMOHED

3.2.8

[IpakTnueckue pabotel. M3mepeHue ynenbHOU
TEMI0EMKOCTH

3.3

##Par### AI'PEI’ATHBIE COCTOSHN A BEILIECBA. ®A30BbIE

I[TEPEXO/bI

3.3.1

[TapooOpa3oBanue u kKoHueHcanus. Mcmapenue u
KUAIMEHUEe. YJelbHas TeIioTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIEPaTypbl KUIIEHUS OT JTaBJICHUS

3.3.2

AOCONIOTHAs ¥ OTHOCUTEJIbHAS BIIAJKHOCTh BO3/IyXa.
Hacepimennsiit nap

3.3.3

Teépnoe Tteno. Kpucrammuyeckue u amopdHbIe
Tesa. AHM30TPONIUS CBOMCTB KpUCTA/LUIOB. JKuukue
kpucrtauibl. CoBpeMEeHHbBIE MaTEPHAITbI

3.34

[InaBneHre W KpHUCTALIM3alMs. Y JIedbHAs TEIJIOTa
wiasnenus. CyOnumarus

3.3.5

YPaBHeHHe TEIIOBOI0 OajaHca

3.3.6

Texuuueckue yCTpoOiicTBa: TUTPOMETD u
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU TOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4HCJE
HaHOMaTEpHAaJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktnyeckue paboTel. HM3MepeHHe BIAKHOCTH
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###JIEKTPOCTATUKA




OnexTpuzanus Tel. ONeKTpuuyeckud 3apsan. Jlsa

411 BHUJIA 3JIEKTPUYECKUX 3aPsI0B
4.1.2 [IpoBOAHUKH, TUIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictue 3apsiioB. 3akoH Kynona
DneKTpuueckoe noJie. Hanpsok€HHocTb
4.15 aneKTpuueckoro mnojsd. [IpuHuun cymepno3uium.
JlvHWY HAPSHKEHHOCTH JICKTPUYECKOTO TIOJIS
416 Pa6ora cuI AIIEKTPOCTATUYECKOTO TIOJISL.
o IMoreHnman. Pa3HOCTh MOTEHIIMAIOB
[IpoBOMHUKM © JAMIJICKTPUKH B  TIOCTOSITHHOM
4.1.7 JNEKTPUIECKOM ToJIe. Jwusnextpuueckas
IPOHHIIAEMOCTh
OnexktpoéMkocTb. KoHmeHcaTop. DIeKTpoEMKOCTH
4.1.8 IUIOCKOTO KOHJEHCAaToOpa. OHEpPrusi 3apsyKeHHOTO
KOHJIeHcaTopa
Texaudeckue yCTpOHCTBa: AJIEKTPOCKOTL,
419 JNEKTPOMETD, AIIEKTPOCTATHYECKAS 3amuTa,
o 3a3eMJIEHUE  DJIEKTPONIPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTEP
4110 [IpakTnueckue paboTHI. H3smepenue

ANIEKTPOEMKOCTH KOHJIEHCATOPa

4.2

#HHPar#H##TIOCTOSHHBIN DJIEKTPUUECKNM TOK. TOKU B PA3JIMYHBIX

CPEOAX
YcnoBus CYIIIECTBOBAHHS MOCTOSIHHOTO
421 AIEKTPUIECKOTO ToKa. McTounuku Toka. Cuiia Toka.
[TocTosHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma 1t ygacTka 1enu
423 DJIeKTpUYECKOE COIIPOTHBIICHUE. VY nenbHOE
o COIPOTHUBJIEHHE BELIECTBA
494 [MocnenoBarenbHOE, MapauiebHOE, CMEIIAaHHOE
o COEIMHEHHE ITPOBOAHUKOB
425 PaGora nsnektpuueckoro Ttoka. 3akoH JDxoyms —
o Jlenna
4.2.6 MONTHOCTB 3JEKTPUIYECKOTO TOKA
anektpoaBmkymas cuna (manee — OJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE NCTOUYHUKA TOKA. 3aKOH
o Oma s monHOM (3aMKHYTOH) 3JIEKTPHUYECKOM
nenu. Kopotkoe 3aMbikanue
4.2.8 ONEeKTpOHHAs TNPOBOJUMOCTb TBEPIBIX METAJUIOB.




3aBUCHUMOCTb  COINPOTHUBJIEHUS  METAIJIOB  OT
Temueparypbl. CBEpXIIpOBOIUMOCTh

4.2.9

Onextpuueckuid Tok B  Bakyyme. (CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

4.2.10

[MonmynpoBogauku. CoOCTBEHHAasT H TPUMECHas
IPOBOAMMOCTD MOJIYNPOBOJHUKOB. CBoiicTBa p-N
nepexoja. IlomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DneKTpuYeCKui TOK B JJIEKTPOJIUTAX.
DIEKTPOTUTHIECKAST TUCCOIHAITUS. DIEKTPOJIU3

4.2.12

DnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U
HECaMOCTOSITENbHBIA  pa3psiA. Pasznuunble  THIBI
CaMOCTOSITENBHOTO pa3psna. Mosnus. [1lnazma

4.2.13

TexHu4ecKkre ycTpoMCTBA: aMIEPMETP, BOJBTMETP,
peocTaT, UCTOYHHUKHU TOKA, JIEKTPOHATPEBATEIIbHBIC
puOOpHl, 3IEKTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u (hoTope3ucTopsl,
MTOJTYITPOBOJHUKOBBIN THOJ, FajbBaHUKA

4.2.14

[IpakTnueckue paboTel. W3ydeHue cMeNIaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC  HUCTOYHMKA TOKa M €ro
BHYTPCHHETO COIIPOTHUBIICHUS. HaGmronenue
JNEKTPOJIN3A

11 KIJACC

Kox

pa3nena

4

Koanposepsiemoro
3JeMeHTa

IIpoBepsiemMble 1eMEHTHI COIeP:KAHUS

SJIEKTPOAMHAMUKA

4.3

##HPar##H#MAT HUTHOE I10JIE. DJIEKTPOMATHUTHAS MHAYKIWA

43.1

ITocTosiHHBIE MAarHuThI. BSaHMOﬂCﬁCTBHC
IIOCTOSAHHBIX MAarHuTOB

4.3.2

MaruautHoe nosie. BeKTop MarHMTHON MHIYKLIMH.
[IpuHnun cyneprosunyu. JIMHUM MarHUTHOMN
uHAyKunu. KapTuHa nuHUI MarHUTHOM MHAYKINN
I10JIs IIOCTOSIHHBIX MAarHUTOB

4.3.3

MarsuTtHoe IoJie MMpOBOAHUKA C TOKOM. KapTI/IHa

JIMHUK TI0JIS IJIMHHOIO npsaMoOro MnpoBOJHHUKa U




3aMKHYTOTO KOJIBIICBOTO MPOBOJIHHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoaeiicTBue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cunia Amriepa, e€ MOIyJb ¥ HaIIPAaBJICHHUE
Cuna JlopeHua, e€ Moaylb U HampaBJCHUE.
4.3.5 JIBr>KEeHME 3apsHKEHHOM 4YacTULbI B OJHOPOIHOM
MarHuTHOM moJe. Padora cubl JlopeHma
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
437 IToTok BekTOpa MarHUTHOM MHIAYKIIMU
438 OJC wuHayknmuu. 3akoH  AJIEKTPOMAarHUTHOM
o uaaykiuu Papanes
Buxpesoe snexkrpuyeckoe nose. 9JIC uHIyKuu B
4.3.9 IPOBOJAHMKE, JBWXKYILIEMCS IIOCTYNAaTEIbHO B
OJTHOPOJHOM MarHUTHOM II0JIC
4.3.10 [IpaBuso Jlenma
4311 NupyktuBHOCTh. SBieHMe camounaykuuu. IJ1C
h CaMOWHTyKIIHH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHUTHOE T0JIe
TexHuyecknue yCTpoMCTBa: MOCTOSIHHBIE MArHUTHI,
4.3.14 AJICKTPOMATrHHUTHI, JICKTPOJIBUTATEIh, YCKOPUTEIH
3JIEeMEHTaPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[Ipaktnueckue paboThl. M3yueHne MarHUTHOTO
MOJIsi KaTyIIKK ¢ TOKOM. MccinenoBanue neicTBus
4.3.15 MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenosauue SIBIIEHUS AIEKTPOMArHUTHOM
WHIYKITUN

KOJIEBAHM 1 BOJIHBI

5.1

#HHPar#HHMEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHN A

5.1.1

Konebarenpuas cucrema. CBoOOAHEBIE KOIECOaHUS.
I'apmonunueckue koaeOanus. Ilepwona, wyactoTa,
amIunTyaa u ¢aza kojaebaHuit

5.1.2

HPY)KHHHLIﬁ MasgTHUK. MaTeMaTHYEeCKUI MasSTHHUK

5.1.3

YpaBHeHue TapMOHHYECKUX KoJieOaHui.
Kunematuueckoen  OTUHAMHYECKOE  OIMHUCAHUE
K0J1e0aTeIbHOTO JBMKECHUS

5.1.4

[IpeBpamienne dSHEpruM NOpU  TapMOHUYECKUX
KonebaHusax. CBsA3b  aMIUIUTYIbl  KOJIeOaHUM
UCXOJTHOM BEJIMYMHBI C aMIUIMTYJaMH KoJIeOaHuM
€€ CKOpPOCTH U YCKOPEHHUS




9.1.5

KoneGarenbHbIit KOHTYP. CBoboHbIC
ANIEKTPOMArHUTHBIE KOJIEOaHUS B  HICATHLHOM
KOJIOATeIbHOM  KOHTYpe. AHAJOTHS  MEXIy
MEXaHHYECKIMH u AIIEKTPOMAar HUTHBIMA
konebanusmu. opmyna TomcoHa

5.1.6

3akoH COXpaHCHHUA OHCPTUHn B nacaJlbHOM
K0J1€0aTEeIbHOM KOHTYpE

°.1.7

BrinyxacHHbBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHYXIeHHbIE
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

5.1.8

[lepemennsiii Tok. CUHYCOHMIaNbHBIN TEPEMEHHBIN
TOK.

5.1.9

MOoOIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JICWCTBYIONIEE 3HAYEHNUE CHIIbI TOKA M HAIIPSKECHUS

5.1.10

Tpanchopmatop. IlpomsBoacTBo, mepemada
noTpebiaeHne AIEKTPUIECKOM SHEPTHH.
OKOJIOTUYECKUE  PUCKM  TIPU  IPOU3BOJACTBE
JIEKTPUIECKON SHEPTHH. KynsTypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPTHUHN B MOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOICTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. HUccnenoBanue
3aBHCHMOCTH MEpHOJIa MANbIX KoJieOaHU Tpy3a Ha
HUTH OT JJIUMHBL HUTH U MAacChl Tpy3a.
HccnenoBanne mNEepeMEHHOTO TOKa B LEHNH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYLIKU U Pe3UcTopa

5.2

#H#HPart##MEX AHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHHueCcKHue BOJIHBI, yCIIOBHS
591 pacIpocTpaHeHHsI. [epuon. CkopocTthb
o pacrpocTpaHeHusl U JUTMHA BOJIHBL. [lonepednbie u
TPOIOJIbHBIC BOJIHBI
599 #H##Par###  WuartepdepeHnms u - audpakmms
o MEXaHUYECKUX BOJIH
593 3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
o toHa. TemOp 3ByKa
DJIEKTPOMATrHUTHBIC BOJIHBL. YCJIOBUSI U3JTYYCHUS
524 AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTarus

BEKTOpOB E, B 1 v B 3JIEKTpOMarHuTHOM BOJIHE B




BaKyyMe

5.2.5

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
IIPEJIOMJICHUE, HOJISIPU3ALIAS, TQpakius,
unTteppepeHys. CKOPOCTh AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikana >1n€eKTpOMarHUTHBIX BOJH. lIpuMmeneHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPaaruoCBA3N u TCICBUACHUA.
Paguonokanus. DNEeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Kalollen cpeibl

5.2.8

Texanueckue YCTpONCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JHMATHOCTUKA B
TEXHUKE M MEIWLHHE, panap, paauoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neus

5.3

H#HPar#H#OIITUKA

531

[IpsmonmuHeliHOE  pacnpoCTpaHEHUWE CBETa B
onHOpoIHOM cpene. JIyd cBeTa

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHHS CBETA.
[TocTpoenne n3o0paxkeHu B MIIOCKOM 3€pKaie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTesb MPEIOMIICHUS

5.3.4

ITonmHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbII
yroJ1 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cBera. ClI0kKHBIM cOcTaB 0€I0T0 CBETA.

LBer

5.3.6

Cobupatonue u pacceuBarolmiue JuH3bL. ToHKas
nuH3a. oKycHOE pacCcTOSHUE U ONTHYECKas cuja
TOHKOW JMH3BL. [locTpoeHne wu300pakeHU B
coOuparommx 1 paccenBaromux JuH3ax. opmyna
TOHKOU JIMH3bI. YBEJIMYEHHE, JaBaEMOE JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU reOMeTquCCKOﬁ
OIITHKH

5.3.8

Nurepdepennus creta. KorepeHTHbIE UCTOYHUKH.
YcnoBus HaAOIIOICHUS MaKCHMYyMOB u
MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTUHE OT
IBYX CHH(a3HBIX KOTE€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakius cBera. [udpakinuoHHas peméTka.
VYcnoBue HabMIOAECHUS TIaBHBIX MAaKCUMYMOB U
MaJcHUd  MOHOXPOMATHYECKOTO  CBETa  Ha
TU(QPaKIMOHHYIO PEHIETKY




5.3.10

[Tonspuzanus csera

Texauueckue YCTPOMCTBA: OYKH, ny1ma,

5311 ¢doroanmapar, IIPOEKIIMOHHBIN anmapar,

h MHKDPOCKOII, TEJIECKOI, BOJOKOHHAS  OITHKA,
TUQPPAKIIMOHHAS PEMIETKA, TIOJISPOUT

[IpakTnueckue pabotel. M3mepenue mnoxazarens

5312 IPETOMIICHUS. UccnenoBanue CBOMCTB

n300paxeHuii B nmuH3ax. Habmronenune nucnepcun
CBETa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuisl MIPUMEHUMOCTH KIIACCHYECKON
MexaHuKHU. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DMHIITEHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl C DHEpPrHEd M HMIIYJIBCOM
CBOOO/THOM YaCTHIIBL. DHEPrusi MOKOSI CBOOOTHOM
YaCTHLIBI

KBAHTOBAS ®U3UKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. @Dopmyna I[lmaHka CBSI3M  SHEPrun
dboTOHA € €ro YacToTOW. DHEPrusi U HUMITYJIbC
dboToHa

7.1.2

OtkpoiTue u uccneaopanue Gotodpdexra. OmbIThI
A.T'. CroneroBa. 3akoHsl GoTorddexra

7.1.3

VYpaBuenue DOitHmTeriHa g porodddexra.
«Kpacnas rpanuna» porodddexra

7.1.4

HaBnenue cBera. Onbitel I1.H. JIeOenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texuuyeckue yCTpoiicTBa: (dboTodIEeMEHT,
dboTonaTuuk, conHeuHas OaTapesi, CBETOIHO/]

7.2

CTPOEHUE ATOMA

7.2.1

Mogpens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTPOEHMS aToma. [1manerapHas
MOJIENIb aTOMa

7.2.2

IToctynmarer bopa. H3mydenue u morziomieHue
(GOTOHOB HpU Hepexoae aToMa C OJAHOTO YPOBHS
SHepruum Ha Jpyrod. Buasl cnekTtpoB. Crnekrp




YPOBHEH 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBoiicTBa yactuil. BonHbel ne bpoitis.
KopmyckymnsipHo-BosHOBOW jyanu3m. Judpaxuus
IEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe nu BBIHYXXACHHOC H3JIYUCHHUC.
YCTpoicTBO M IPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4ecKre yCTpPOMCTBA: CIIEKTPAJIbHBIN AHAIIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paanoaktuBHOCTH. OTBITE Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PaJUOAKTUBHOTO
m3nydenusi. CoiictBa anbda-, Oera-, ramma-
u3nydeHus. Bivusane paanoakTUBHOCTH Ha KUBBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHE TIpOTOHA M HeuTpoHa. HykioHHas
Monenb siapa I'eizenOepra — MBanenko. 3apsf
sanapa. MaccoBoe yucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. DNEKTPOHHBIM W TO3WTPOHHBIN
OeTa-pacrma. ["amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B siipe. SlnepHbIe CHIIBL
Hedexkt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

Snepubiit  peaktop. TepMosIepHBIA  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SACPHON SHEPTETUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTeTUKHU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

Texuuyeckne YCTpOWCTBa: JO3UMETp, Kamepa
Bunbcona, sepHbIit peaktop, aToMHas 6om0a

7.3.10

[Mpaktiueckue paboTel. lccnemoBaHue TpPEKOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIE

MEHTbBI ACTPO®U3UKU

8.1

Bun 3B&nmHoro Heba. Co3Be3nusi, sipkue 3BE3JBI,
IUIAHETHI, X BUJIUMOE JBHKEHIE

8.2

Conneunas cucrema. IlnaHeTrsl 3eMHOM TpYyIIIbIL.




[InaneThI-rUranThl ¥ UX CIYTHUKH, KapIUKOBBHIC
mwianeTsl. Masnbie Tesra COTHEYHON CHCTEMBI

8.3

Connme, dorochepa u armochepa. ConHeyHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, panuyc, TEeMIIEpaTypa, ux
B3aUMOCBs3b. JluarpaMmMa «CreKTpaabHbIM KIIacc —
CBETHUMOCTB). 3BE3 b1 TJIaBHOU
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3 ] TJIaBHOU
IIOCJIEI0BATEIILHOCTH

8.6

H#HPar##BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHBIE TIPEJICTABIICHUSI O MPOUCXOKICHUH
n sBoronyy CoJIHITA 1 3BE3]1. DTaIbl )KU3HH 3BE3]T

8.7

Mnuneunsiii [Iyre — Hama 'amaktuka. CnupaibHas
cTpykrypa ['anaktuku, pactpeneneHue 3BE3 1, ra3a
n neu. llomoxxenne u aBmxenue CosHua B
[Nanaktuke. [1nockas u cheprueckas 1MoacUCTEMBbI
["amakTrkn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBas3apsbl.
YEpHbIe OIPHI B SAPax raJakTUK

8.9

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xa06ua. Pa3zoeranne ramaktuk. Bo3pact u paagunyc
Bcenennoit, teopus bosbiioro B3peiBa. Mojeib
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepewénnsie poGIIeMBI
aACTPOHOMHHU

ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOM
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM Pe3yJbTaTaM 0CBOCHUS

OCHOBHOMH 00pa30BaTe/IbHON POrpaMMbl CPeIHEro 0011ero

o0pa3zoBaHus




ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (QU3UYECCKHE SBICHUS

(mporiecchl) U OOBACHATH UX HA OCHOBE M3Y4YEHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararomuuMun Q)HSI/IT-IGCKI/IMI/I IIOHATUAMU u

BEJIMYMHAMU, XapaKTEPU3YIOIUMHI PU3NYECKUE TPOLIECCHI

ChopmMupoBaHHOCTh YMCHHM TIPUMEHSATh 3aKOHBI KJIACCHUYECKOM
MEXaHUKH, MOJIEKYJIIPHOU ¢uznku u TEPMOJUHAMUKH,
AIIEKTPOJMHAMUKH, KBAHTOBOW (PM3MKH ISl aHamM3a W OOBSICHEHUS
SIBJIGHUH MUKpPOMHpA, MaKpoOMUpa U Merammpa, paziudarb yCIOBHS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (PU3NMUECKUX 3aKOHOB, TOHUMATh
BceoOIuit xapakrep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUUYEHHOCTh
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB; AaHAJIU3UPOBATH (UINYECKUE
MPOLIECChl,  UCHOJB3YSl  OCHOBHBIE  TOJIO)KEHHUS, 3aKOHBl U

3aKOHOMEPHOCTH

CpopMHpPOBAHHOCT, YMEHHS pa3IUYaTh YCJIOBHUS TNPUMEHUMOCTH

Mozenel GU3NYeCKUX Tell U MPOLECCOB (SBICHHUI)

ChopMHpOBAaHHOCT, YMEHHsI peliaTh pPAcu€THBIE 3a7a4d C SBHO
3aITaHHOM W HESBHO 3a/IaHHOW (DM3MYECKON MOJIENbIO: Ha OCHOBAaHUHU
aHaJM3a YCIIOBHS BBIOMpATh (PU3MUECKHE MOJIEIH, OTBEUYAIOIINE
TpeOOBaHUSAM 3a/1a4u, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyndaThl  (PU3WYECKMX  TEOpPHH  MPU  HUCIHOJIB30BAHUHU
MaTeMaTHYEeCKMX METOJIOB PpEIIeHHUs 3ajad, MPOBOJWTH PACUETHI Ha
OCHOBAaHUHU WMEIONIUXCS JIaHHBIX, aHAJU3UpPOBaTh pE3ylIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pelmieHuss ¢  y4ETOM  TOJyYEeHHBIX

pe3yNbTaToB

Pemate kadecTBEHHEBIC 3aJa4u, Tpe6yronme IIPUMCHCHU A 3HaHUU U3
Pa3HbIX Pa3JCJIOB IIKOJBHOI'O KypcCa (1)I/ISI/IKI/I, a TAaKKC HHTCIrpanuu
3HAHUM U3 Apyrux npeaMeToB C€CTCCTBCHHOHAYYHOTO  IHKIJIA:
BBICTpanBaTh JIOTMYCCKYHO LCIIOYKY paccy;xz[eHHﬁ C OHOpOfI Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH 1 (1)I/ISI/I‘IGCKI/IC SIBJICHHA

Bnanenue OCHOBHBIMU MCTOJaMH HAay4YHOI'O II0O3HAaHUA,
HCIIOJIb3yEMbIMU B (1)I/I3I/IKGZ MMpOBOAUTL IPSAMBIC W KOCBCHHBIC
N3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCJIMYMH, B]':>I6I/Ipaﬂ ONTUMAIIBHBIM CITOCOO
HU3MCPCHUA U HCIIOJIb3Yysd HM3BCCTHBIC MCTOAbI OLCHKU l'IOl"pGH.IHOCTCfI
HSMepeHHﬁ, MNpOBOAWUTL HUCCICAOBAHUC 3aBHCUMOCTEH (I)I/IBI/ILIGCKI/IX
BCIMYMH C HUCIIOJIb30BAHUCM  IPAMBIX I/I3MepeHI/II>’I, OOBSACHSITH

TOJYYCHHBIC PC3YJIbTAThl, UCIIOJIbE3YyAd (I)I/ISI/I‘-IGCKI/IG TCOPHHU, 3aKOHBI U




MOHATHUS, W JIeNaTh BBIBOJBI; COOMIONATh MpaBuiia OE30MacHOTro Tpyaa
IIpU MPOBEJCHUN UCCIIEIOBAaHUN B paMKax y4eOHOTO SKCHEpUMEHTa U
y4eOHO-UCCIEI0BATENbCKON  AEATENIBHOCTH €  HCIHOJIb30BaHUEM
OUQPPOBBIX ~ U3MEPHUTEIBHBIX  YCTPOHCTB W J1aOOpaTOpHOTO

000pyn0oBaHUsA

ChopmupoBaHHOCTE  YMEHHH  aHAIM3UpPOBATh W OIICHHUBATH
MOCIICAICTBHS OBITOBOM M MPOHM3BOJICTBEHHOU JIEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3MUYECKUMHU TPOIECCAMU, C TMO3UIHUA IKOJOTUUECKON
0e30I1aCHOCTH; MpEeICTaBICHUI 0 panoHaIbHOM
NPUPOJOTIONIB30BAHUM, A  TaKXKe  pPasyMHOM  HCHOJIb30BAHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMWA JUIsl JAJbHEWINEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnaseHne pa3aMYHbBIMM —cHocobaMu paboTel ¢ HHpOpMarueit
(u3MUeCKOro  COJEepaHUS C  HCIOJb30BAHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN; pa3BUTHE YMEHHH KPUTUYECKOTO

aHaJIM3a U OIIEHKH JI0CTOBEPHOCTHU NOJydaeMoi nHpopMaluu

10

CpopMHpPOBAaHHOCTP ~ YMEHHH  TPUMEHSATH  OCHOBOTIOJIATAIOITHE
ACTPOHOMHYECKHE IIOHATHSA, TEOPUU M 3aKOHBI I aHalIu3a |
00BsiICHEHUS! (PU3NYECKUX MPOLECCOB, MPOUCXOISIINX Ha 3BE3/AAX, B
3BE3IHBIX CHCTEMAaX, B MEXKraJaKTUYECKOW Cpele; JBHKEHUS

HEOECHBIX TeJI, DBOIIOIMH 3BE311 M Beenennoi

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, ITIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kox
Konx .
pasnena/t IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
3JIeMEeHTA
€MbI
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexanunueckoe JIIBHKEHHE. OTHOCHUTEILHOCTD
- MeXaHn4ecKoro aBmkeHnsa. CucreMa oTcuéra
112 MarepuanbHasi TOUKa.




E& pammyc-BeKTop:
7t )=(xlr) wlr ) =(2)),

TpaeKTopHs,

7 TpacKTOpH

IepeMEIIeHIIC:
AF =F(ty) 7 (t) =T, -1} =

= (Ax,Av.A2),

Iy Tb.
CoeHIle NepeMelleHHil:

Ay =0 + 40,

CkopocTh MaTepuagbHON TOUKHU:

. AF -,
U=— =T =(Ux.u1_.u__].
At | ’
Ax , . ,
v, =—| =x'. aHAOTNYHO v, =y, U.=Z,.
AL, y =. -
1.1.3 i
CroKeHIe CKOpocTell: &, =0, + 0, -
Berunciienne nepeMeIeHus v ImyTH MaTepruaabHON TOUKH
IPH [IPSAMOJIMHEHHOM JIBUKEHUH BIIOJIb OCH X 10 TPapHKy
3aBHCUMOCTH Vx(t)
" . AD .,
VekopeHIe MaTepHaIbHOI TOUKIL: d = i (¢
I larso
1.1.4

a. =

Au C v -
= =(v,),". agamormaHO a, =(uv, )'. a.=(v.)"
At Ar—0 . - ! - B

1.1.5

PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JABWMOKCHUC!

(.. ] .




X(t)

0X

const




PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:!

¥(t)=x,+ U, r+ﬂr*'r
- et Ox T

e

v (t)=v, +at

|F3

1.16 a, = const
2.2 _ 4 L
Uy, — U, ==a, [""’2 ""’1]
U+ U
HPII IBIDKCHIII B OTHOM HAIIPABIICHHI ITYVTE §5="11
CBoboaHOE masieHne. Y CKOpeHue CBOOOTHOTO TaACHHS.
v l_ 7,
Yo o
0] Xo ‘:
JIBm>xeHue Tesa, OpOIIEHHOTO MO/ YTJIOM 0, K TOPU30HTY:
[.\'(r} =X, U, =3 +U,cosa-f
P . 2
1.1.7 v(£) =y, +uy,t +gj—=.1'ﬂ+uﬂ51nu-r—£
: 2 2
v (t)=vy, =v,cosa
v.(t)=v,, +g1=uv,sino—gr
g.=0
g =—g= comst
KpuBonuHeiinoe nuxenue. J[BuxeHne MaTepralbHON
1.1.8 TOYKHU MO OKPY>KHOCTH.

VrnoBas u TUHEHHAs CKOPOCTb TOYKHU:




R

[Ipy paBHOMEPHOM JIBUKEHHH TOYKH IO OKPYKHOCTH

27

2o
. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOUKH:

1IC|




R

. [lostHOE yCKOpEHHE MaTEpUaIbHOU TOYKH

Teépnoe Teno. [locTynarenbHoe U BpamareabHOE

1.1.9 }

JBIDKEHHUE TBEPIOTO TEIa
1.2 JINMHAMUKA
121 HNueprmansuble  cucteMbl  oTcuéra. [lepBhiii  3aKkoH
o Herorona. [Ipunnun oTHocuTenbHOCTH ["anunes

Macca Tena. I1imoTHOCTE BelecTBa:
p

1.2.2
\Y




1.2.3

Cuna. [IpuHIMn cyneprno3uuuu CUiI:

paBHOIEHCTB




1.2.4

Bropoii 3akon Hetotona: st marepuanbhoil Touku B MICO




At
pu
F
const
-
Fpy Fy

Tpetuii 3akoH HptoTOHA AJ11 MaTEepUaIbHBIX TOYECK:

1.2.5

12
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1.2.6

3aKkoH BCEMUPHOI'O TATOTCHHA: CHUIIBI HPHUTSKCHHUA MCKITY

TOYCUYHBIMU MaCcCaMH PABHBI




Cuna TSDKECTH. HGHTp TSHDKECTH Tella. 3aBUCHMOCTH CHUIBI
TSDKECTH OT BBICOTHI h Haa MNOBCPXHOCTHIO INIIAHCTBI

pamunycom RO:

mg

(R

h)

GMm

1.2.7

Cuna ynpyrocru. 3akoH ['yka:




|

—kx

Cuna tpenus. Cyxoe TpeHHE.

Cuiia TpeHUsl CKOJTbKEHUS:

F
P
uUN
1.2.8
Cuna TpeHus MoKos:
F
P
<
uUN
Koaddunment tpenus
JlaBnenue:
1.2.9




1.3

CTATUKA

13.1

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| = F1, rae 1 — miedo cums

OTHOCHUTCIBHO OCH, npoxo,uﬂmeﬁ qcpe3 TOYKY
MNEPNCHAUKYIIAPHO PUCYHKY

O

1.3.2

]_[eHTp Macc T€jia. HeHTp MacCC CUCTCMbI MATCPHAJIbHBIX

TOYCK:







B oaHOpoHOM T071€ TSIKECTH

const)




LOCHTP MaAcCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:
[M,+M, +...=0

1.3.3 L
|E+Fy+...=0
#HHH#Par###
3akou ITackans
1.3.4

JaBnenue B )uakoctu, nokosimeiics B UCO:

HHHPar### | p

1.3.5
0
+
pgh
3akoH Apxumena:
F
#HH#Partt#
1.3.6
Apx




BBITECH]|

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

Apx

pgVv

BBITECH|

YcnoBue niaBaHus T

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHPar###
14.1

I/IMHYHLC MaTepHaHLHOﬁ TOYKH:




HEHPar#H#
1.4.2

HNMnynsc cuctemsl Teir:




3aKOH M3MEHEHUS U COXpaHCHHA UMITYJIbCA:

B UCO

HEHPar###
1.4.3




I BHELIH

At

2BHEIH

At

B UCO , ecnin




A(




, €CITH

1BHEITH

2BHEIIH

PeakTuBHOE JBIKEHUE

HEHPar###
1.4.4

F
~ﬁ;<lx‘

PaGora cunbel Ha MaoM NEepeMCIICHUN:




;1=|1*:|-|,-i'|.f'|-c05 a=F, -Ax

e
1y

()]
MouHoCTEh CHIIBL:

€CJIM 32 BpeMsi

145
At
paboTa CHIIbI U3MEHSETCSI Ha , TO MOIITHOCTH CHJTBI
A4
P=— =F-v-cosa
At Ar—d
Kunerndeckas sHeprusi MaTepruagibHOW TOUKH:
E
KHWH
1.4.6 a

myv




2m

3aK0oH M3MEHEHHUS KHHETUYECKOM SHEPTUU CUCTEMBI

matepuanbHbix Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

[TorenumanbHas SHEPTHUS:

JJI1 TIOTCHIHUAJIbHBIX CHJI

1noTenn




210TEHII

AE

TOTEHI]

[ToreHnmanpHas SHEPIUsl MAaTEPUAILHON TOYKH B

OJIHOPOJTHOM TIOJIE TSKECTH:

IOTCHI|

mgh

[ToTennmanpHas 3HEprus ynpyro aeGopMuUpoBaHHOTO Teia:

MOTCHI]|




1.4.8

3aKOH M3MEHEHHS ¥ COXPAHEHHS MEXaHMIECKOU SHEPTUH:
Euex = Exim + Enorern.
B IICO AE,ex = Ascex nenorenn. cuns
B IICO AE,ex = 0, eClH Ascex menorenn caxr = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

15.1

l'apmoHnueckne  koyieOaHWUS ~ MaTepUATBHOM  TOYKH.

Amvmutyna wu  ¢asza  konebanuii. KunHemarmueckoe

OIMCaHHe:
x(7) = Asin( @t +o, ).
0, () =%/,
a(d)=(v. ), =—a'x() =a +0'x=0,
e X - CMELIEHNUE U3 PABHOBECHSI.

I[I/IHaMI/I‘IeCKOC OIIMCaHHC:

ma




ma

. OTO 3HAYHT, YTO

—kx.

DHepreTuyeckoe OTIHCaHHE (3akoH COXpaHEHUS

MEXaHUYEeCKOM SHEPrun):

CBs13b AMIUIUTYAbL KoJeOaHmit CMCIICHUA MaTepHaHBHOﬁ

TOYKH C AaMIUIATyAaMU KonebaHuii eé CKOpOCTH H

YCKOPCHUS:

U =04, a__ =04

1.5.2

[Tepuon u yacTora KoJeOaHMI:




[Tepron mManmbIx CBOOOTHBIX KOJIEOAHWN MATEeMAaTHYECKOTO

MasTHHKA.

T=2I\/I
E

[leprox cBOOOIHBIX KOJIEOAHMIA IPYKUHHOTO MasiTHUKA!

1
T=2m]—

k

1.5.3

Boinyxknennsie koneOanus. Pezonanc. PesonancHas kpusas

1.54

[lonepeunsie u  mpoaosibHble  BOJHBL — CKOpPOCTH

pacpOCTpaHEHMs U IJIMHA BOJIHBL:

WnTepdepennyst u qudpaxius BOJIH

1.5.5

3Byk. CKOpOCTh 3BYyKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA




Mogenu cTpoeHus ra3os, )KUAKOCTEN U TBEPABIX Tell. IlycTs
TEPMOJMHAMHUecKas cucrema (Tesno) cocTtour u3 N

OJIMHAKOBBIX MOJICKYIIL. Torpa KoIHU4eCTBO BEIIECTBA

2.1.1 N

rac




— 9uciIo0 ABOTaapo, m — Macca CUCTEMBI (Tena),

u

— MOJIsIpHasA Macca BCIICCTBA

2.1.2 TennoBoe IBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BzanmopeiicTBue yacTHI BEIlECTBA
214 Hudody3us. BpoyHoBckoe ABukeHHE
2.1.5 Mogens naeanbaoro raza B MKT
CBA3b MEXIy JaBJICHHEM H CPEIHENM KHUHETUYECKOM
JHEpPruel MOCTYNaTeIbHOTO TETUIOBOTO JBMYKCHHS MOJICKYIT
uaeabHOTO Tra3a (ocHoBHOE ypaBHeHHe MKT):
p—lm,nu:—zn {mvu: _in:
300 31 2 3
rae m0 — Macca 0JIHOM MOJIEKYJIbI,
2.1.6




- KOHOCHTpAaus MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t +273K

CBsi3p TemmepaTypbl rasa co CpeaHell KHUHETHUYeCKOU
SHEpPrueld TOCTYIATEIBHOTO TEIUIOBOIO JBH)KEHHUSI €ro

MOJIEKYIIL:

2.18

mgv
2

kT

[ S

fry
I

2.1.9 VYpasuenue p = nkT

Mogenp uieansHOTO Ta3a B TEPMOIMHAMHUKE:

(Vpaprerse Merrereena — Kiarefipora
| BEIpecKeH e 11 BHYTPEHHEH SHepIHH
VpaBHeHHe MenueneeBa — KaneiipoHa (IIpHMeHIMBIE (OpPMBE

3AIIICI):

oV =""RT =vRT = NkT, p=PEL

2.1.10 H H

BEIPH}KEHIIE 1A BH}’TPEHHEﬁ SJHEPTIH OIHOATOMHOIC HISCAIIBHOIC

ra3a (IpHnMeHIMble (POPMBI 3aIIICH):

L‘=%vRT =%J\i'ﬁcT =3 RT —ve,T= %pV

2

3akoH I[aJ'ILTOHa JUI JaBJICHUA CMCCU PA3PCIKCHHBIX I'a30B:

2111




2.1.12

N3omporieccrl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekyll N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3otepMma (T = const): pV = const ,

n3oxopa (V = const):




const

n3obapa (p = const):

const

I'padmdaeckoe npencraBaeHne H30MpPoOIeccoB HAa pV-, PT- u
VT- nuarpammax.

OOBEIMHEHHBII Ta30BbIi 3aK0H:

pVv

const




JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacpiiennele u  HeHachlllleHHble napbl. KauecTBeHHas
2113 3aBUCUMOCTD IUIOTHOCTH U JIaBJICHUS! HACBIILIEHHOTO I1apa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMA HACBIILIEHHOTO

napa

Bnaxnocts Bo3ayxa.

OTHOCHTEILHAS BIIAXKHOCTD:

HaChIIIapa

M
2.1.14

napa

M




HaceIIImapa

M

napa

(M

M3MeHeHne arperaTHbIX COCTOSTHUI BENIECTBA: UCIIAPEHHUE U

#1135 KOHJICHCAIIHS, KHTICHHE )KUIKOCTH
W3MeHeHme arperaTHbIX COCTOSTHHM BEUIECTBA: TUIABJICHUE U
2.1.16
KpHUCTaJTU3aIUS
2.1.17 [IpeobOpazoBanue sHEprUH B (pa30BBIX MEpexogax
2.2 TEPMOANHAMUKA
2.2.1 TemnnoBoe paBHOBecHE U TeMIIepaTypa
2.2.2 Bnayrpennss sueprus
Temnonepenaua kak crnoco0 W3MEHEHHsS BHYTPEHHEU
2.2.3 sHepruu  0e3  coBepuieHus — pabotTel.  KoHBekmws,
TETUIOPOBOIHOCTb, U3JTyUCHHE
KonuuecTBo TEIoThI.
VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
224

CMAT




2.25

VYaenwHas TemioTa mapooodpaszoBanus L: Q = Lm.
YaenwHas TeruioTa raBiaeHus A: Q = Am.

VY enpHas TemoTa cropaHus Tomuea q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEpMOIMTHAMHUKE:

pAV

Brruucnenue pabGoTel mo Tpaduky mporecca Ha pV-

auarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH

12

AU

12

12




(U

12

Anma0ara:

12




12

(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchbl
[Tpuniumne gefictBus TernoBbix mamuH. KIT/:
2.2.9 "o T o o
e =Harp =Harp rarp
2.2.10 MakcumansHoe 3Hauenue KII/I. [ukn Kapho:




mMax N = Nggmy =

2211

YpaBHEHHE TEIIOBOTO OalaHca:

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

311

OnexTpuzauuss Teal M €€ NPOSABICHUS. OJIEKTPUYECKUN
3apsn. JBa Buaa 3apsia. DJIEMEHTApPHBIA AIIEKTPUUYECKHM

3apsna. 3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa




B3aumoneiictBue 3apsan0B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C JUNICKTPUIECKOU
IIPOHUIIAEMOCTBIO
3.1.2
€
| 1 |49
poplablel_ 1 lalle
& 4meg, 17
313 Onektpuueckoe mosie. Ero neiictBue Ha 3iIeKTpHUYECKHE
3apsIbl
Hanpssk€HHOCTB IEKTPUYECKOTO TOJIA:
E
3.14
q
MpOOHBIN
F




L

[Tosie Toueunoro 3apsaa:

OJJHOPOJHOC II0JIC:




const.

Kaprunbl nuHUN HAaNPsHKEHHOCTH 3TUX MOJIEN

IloTeHnmanbpHOCTD QJICKTPOCTATUYCCKOI'O ITOJIA.

PazHocTh MOTCHUIUAJIOB U HAIIPSAKCHUC!

12

q(¢

3.1.5

qu.

IloTenumanbHas OHEprud 3apsajia B OSJIICKTPOCTATUYCCKOM

ITOJIC:




—AW

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O I1OJIA:

CBs3b Hal'IpH)KéHHOCTI/I OoJIsI U pa3HOCTH IMOTCHUUATIOB JJISL

OJIHOPOAHOTO 3MekTpocTatudeckoro mos: U = Ed

3.1.6

[IpuHIMN cynepno3nuuy dIEKTPUUECKUX MOJIEH:







HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

VYcnoBue paBHOBECHs 3apsI0B: BHYTPU ITPOBOTHUKA

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHUKA @ = const
318 JudnexTpuxku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BELIECTBA €
Konpaencarop. DnekTpo€MKOCTh KOHIEHCATOpa:
C
3.1.9
U




||

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

&

eC

3.1.10

HapaHHeJ'IBHOG COCAMHCHHUEC KOHACHCATOPOB:




mapant




IlocneqoBaTenpHOE COSTMHEHNE KOHAOCHCATOPOB:




T10CJI]




3Hepl"I/I$I 3apsKCHHOI'O KOHACHCATOpA:

3.1.11




qu

Cu

2C




3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.21

Cwnia Toka:

IToctosauusiii Tok: I = const

Jns nocrossaHOrO TOKa q = It

3.2.2

VYcnoBus CyIecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3akon Oma 11 yyacTKa Ienu:

3.2.4

:‘)J'IGKTpI/I‘leCKoe COIIPOTUBJICHUC. 3aBUCUMOCTD

COIMPOTHUBJICHUA OJHOPOIHOI'O IMMPOBOAHHKA OT €0 JJINHBI U

ceueHus. Y aenbpHoe COIIPOTUBJICHUC BCIICCTBA.




Ucrounuku Toka. 9JIC ucTouHnka TOKa:

q
3.2.5
A
CTOPOHHUXCHIT
BuyTrpeHHee conpoTHUBIEHHE HCTOYHUKA TOKA
3akon Oma Ui IOTHOM (3aMKHYTOH) AJNEKTPUYECKON IIeTIH:
3.2.6 E =1IR + Ir, otkyna




Rr

3.2.7

[TapamiensHOE COSMHEHHUE TTPOBOIHUKOB!

I=11+12+..,Ul=U2=.,

napaui




[TocnenoBarenpHOE COENMHEHNE IPOBOIHUKOB:
U=UuUl+U2+..,11=12=.,




oct

3.2.8

Pabota anextpuueckoro Toka: A = [Ut.

3akoH J[xoynsa — Jlenua:

Rt




Ha pesucrope
R
Q
A
|
2
Rt
Ut
R
U
2
t
MOoOUIIHOCTB DIIEKTPUYECKOTO TOKA:
A4 .
3.2.9 P=— =1IU
Af a0
Tennosast MOIHOCTS, BBIACIIAEMAas HA PE3UCTOPE:




. P
P=I'R=—=]U
R

MomnocTs HCTOUHMKA TOKA:

3.2.10

CBOOO/IHBIE ~ HOCHUTENH  JJNEKTPUYECKUX  3apsA70B B
NPOBOJHUKAX. MeXaHH3MBbl  MPOBOJUMOCTH  TBEPHABIX
METaJJIOB, PacTBOPOB M PACILIABOB 3JIEKTPOJINTOB, T'a30B.

[TonynpoBoauuku. I10s1ynpoBOTHUKOBBIN JUO/

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3auMMOJEHCTBHE MAarHuTOB. MarHuTHOE
none. Bekrop  MarHuTHOM — mHAyknuu.  [IpuHIMO

CYTIEPITO3UIIMY MAarHUTHBIX MOJIEH:




JIvHMM WHOYKOMWM MarHuTHOro mojsa. KaptuHa nuHUN
WHTYKIIHA MAarHUTHOTO OoJIsg IOJIOCOBOTO u

HOI[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

OnbiT DOpcrena. MarHuTHOE TOJIe MPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHAHN WHAYKOUW MAarduTHOTO TIIOJIA AJIMHHOIO

3.3.2
NpsIMOTO  TMPOBOJAHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOTHUKA, KATYIIKU C TOKOM
Cuita Amriepa, e€ HanpaBJI€HUE U BEJIMYNHA:
F
A
3.3.3
IBlsino.

, [A€ O — YT'OJI MCXKAY HaIIpaBJICHUECM ITPOBOJHUKA U BEKTOPOM




3.34

Cuna JlopeHua, e€ HalpaBJIeHUE U BEJIMYUHA!

Jlop

| gl vBsina
/i€ 0 — YTOJI MEXAYy BEKTOpaMHU

. I[BI/I)KCHI/IC Sapﬂ)KeHHOﬁ JacTullbl B OIHOPOJHOM MAariuTHOM
I10J¢€

3.4

OJIEKTPOMAT'HUTHA S MHAY KW A

34.1

IToTok BCKTOpa MarHMTHOM HHAYKIUU:




BScosa

B

i
24
G2

3.4.2

SBnenue anexrpomarauTHOM HHAYKIUH. DJ1C nHIyKIMN

3.4.3

3aKOH 3JeKTpOMarHuTHOM nHayKuuu Papases:

AD
E = =@

Af—

3.4.4

ALy

OJIC uHAYKIMK B IPAMOM MPOBOIHUKE UTHHOM 1,

JABYXKYHIEMCS CO CKOPOCTBIO




)

B OJIHOPOJHOM MarHuTHOM TmoJie B:

Blvcosa

, TJIe 0. — yroJl MeXay BeKTopoM B 1 HOpMasbio

K IIJIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI




; €CIIn

TO




Blv

345

[IpaBuiio Jlenna

3.4.6

NHIyKTUBHOCTSH:

, unmun @ = LI

Camounaykuus. 91C caMOMHAYKIMH:

A
=1
=3,

=—LI

3.4.7

9Hepr1/151 MAravuTHOTO ITOJIA KaTYHIKHU C TOKOM:




LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

351

2

KonebatenpHblii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE

KoJieOaHus B UJICaAIIbHOM KO0JIe0aTeIbHOM KOHTYpE:

|a
L'M =q, = 3, cos( et +y) =1, cos( et +y)

®opmyna Tomcona:




LC

, OTKyJa

27

LC




CBsi3p aMIUIMTYZBl 3apsjia KOHAEHCATOpa C aMILIUTYJIO0U
CHJII TOKa TpH  CBOOOJHBIX  AIEKTPOMArHUTHBIX
KOJICOAHHUAX B UACAIFHOM KOJI€0aTeIbHOM KOHTYpE:

Dorax = —

L6}

3aK0H COXpaHEHUsl SHEPTUHM B HACATBHOM KOJeOaTeIIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxeHHbIe 351eKTpoMarHuTHbIE Kosiebanus. Pesonanc
IlepemenHblld  TOK. [IpousBoacTBo, mepemaya U
354 noTpebiIeHre AIEKTPUIECKON IHEPTUU
b =5 = = =
cus LI CU" Lr-
+ = R = X — const.
2 2 2 2
CBolicTBa AEKTPOMArHUTHBIX BOJIH. B3auMHasi opreHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BAKyyMe:
E
3.5.5
1
B
1




356 [xana JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOM
cpene. Toueunslit uctounuk. JIyy ceera
3aKOHBI OTPa’KEHHUS CBETA.
o
3.6.2
olp
TTT777 777777
3.6.3 [TocTpoenne n3o00pakeHUH B IIIOCKOM 3epKajie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomiienue cBera:
3.6.4

sino.




sinp.

AOCOJIOTHBIN MMOKa3aTelb NPEIOMICHHUS:

abc

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:

OTH







XoJ 1ydel B IpuU3Me.

Vi =Va, My =1k,
CoOTHOIIEHHE YacTOT M COOTHOLICHWE IUIMH BOJH IIPH
Hepexojie  MOHOXPOMAaTHYECKOTO CBeTa 4uepe3 TIpaHuIly

pazzesna AByX ONTUYECKUX CPel:

3.6.5

n,<my n,

ny

Uy

[TonHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHBIN yroa MOJIHOTO BHYTPEHHETO OTPAKECHHMS:

Sino.

1p

OTH|




3.6.6

Coluparoniue ¥ pacceUBAOIINE JUH3BL. TOHKas JIMH3A.

DOKYCHOE pacCTOSIHUE U ONITUYECKAsk CHJIa TOHKOM JIMH3BI:




3.6.7

®opmysia TOHKOM JIMH3bI:




VBenuueHue, JapacMoe JIMH30M:

| fl




d T~

A"

F\ h
f

k4

B cnyuae paccenBaroniei JuH3bI:

3.6.8




| fl

Xox myda, MPOLIEAIIEro JIMH3Y IO IPOU3BOJIbHBIM YIJIOM K
e€ rnaBHOl onTuueckoil ocu. Iloctpoenue wnzoOpaxeHUN
TOUYKU M OTpe3Ka MPsIMOM B COOMpAIOIINX M PACCEUBAIOIINX

JJMH3aX U UX CUCTEMAxX

3.6.9

doroanmapaT Kak ONTHYeCKMH mpubop. I[umaz Kkak

OIITHYCCKasaA CUCTEMA




NuTepdepenmus crera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJIIOAeHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHONH  KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6.
A
MAKCIIMYMBI — A=2m =, M= 0, 1.2, £33,
A
MITHIIMYMBET — ﬂ={2m+1_];, m=0,+1.+2 +3
Hudpaxkuus cseta. JudpaxkuroHHas pemeéTka. YcaoBHe
Ha6J'IIOI[€HI/I${ TJIaBHBIX MAaKCMMYMOB IIpHM HOPMaJIbHOM
MaJICHIA MOHOXPOMATHYIECKOTO CBETAa C JUIMHOM BOJIHBI A Ha
peméTky ¢ nepuoiom d:
dsing

m

3.6.11 _
mA,
m
0,
+/
1,




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIU3M

411

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

41.2

®oT1oHbl. DHeprus (HoToHa:

hc

pc

Nmnynsce ¢poToHa:




hv




®oroaddexr.  Onwitet A.I.  CromeroBa.  3aKOHBI

doTorddekra

4.1.3

YpasHenue DitHmTeitHa 11 poTodddexra:

¢dotona

ABBIXOIa
+

KuHMax

4.1.4

rue,

(orona




hc

BbBIXOJ1a

hv

Kp|

Kp

hc




KHHMax

mv

max

eU

3arn




4.1.5

[laBiieHue cpera.
JlaBneHue cBeTa Ha MOJHOCTBHIO0 OTPAYKAOILYIO [IOBEPXHOCTh

1 Ha IOJIHOCTBIO MOTJIOH[Ar0IYIO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[Inmanerapnas Mozaenb aroMa

4.2.2

[Moctynarer bopa. M3nydenue u moriomenue GOTOHOB MPH

Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JPYroil:

hv, = he =|E" —Em|

mr A
Y

4.2.3

JInHelyaTele CIEKTPBI.

CrnexTp ypoBHEHN SHEPIUU aToMa BOJAOPOJIaA:

—13,69B
E, =222 123, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sinpa ['eiizenbepra — MiBaneHko. 3apsin

sanapa. MaccoBoe uucio sapa. M3oTomsl

43.2

PagnoakTUBHOCTE.
Anbda-pacnam:
A Ad 4
-X—>7 Y+ He

bera-pacnan.

DNeKTpOHHBIN B-pacna;

A A J——
2 X—=70Y + je+v,
[To3utponHsIi B-pacna:
A A O ,
XY + JE+ Vv,

I'amma-usiydenue

4.3.3

3akoH PAaAUOAKTHUBHOTO pacliaga:




N(D)

[Tycth m — Macca paioakTUBHOTO BelecTBa. Torma

m(t)




4.3.4 SnepHble peakuuu. Jlenenve U CUHTE3 SAep

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

®duswnka, 10 knacc/ Makumes I'.5., Byxosues b.b., Corckuit H.H. non
penakmueit [lapdentreBoit H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 11 kirace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdenrreBoit H.A., AkinonepHoe o0mecTBo «M31aTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/subject/28/
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