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paiiona Ceizpanckuii Camapckoil oonactu
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PABOYASA ITPOT'PAMMA
CpeaHero oo0iero oopa3oBaHus

no ¢pu3uKe
st oOyuaromuxcst 10-11 kmacca

2025 ron



MNOACHUTEJIbHASA 3AITUCKA

MopenbHasi CHHXpOHU3UpPOBaHHAs paboyas mporpamma 1o ¢usuke (0a30BbIA U
yrayOJaeHHbIM ypoBHH) misi oOywaromuxcsi 10-11 kimaccoB cocTaBiieHa Ha OCHOBE
CJIEIYIOLIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbublii 3ak0H 0T 29.12.2012r. Ne273-03 «O0 obpa3zoBanuu B Poccuiickoi
denepanun»

2. ®enepalibHbII rOCyAapCTBEHHBIN 00pa30BaTEeNbHBIN CTaHAAPT CPETHETO OOIIETO
ob6pazoBanus (IIpukaz MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepanuu ot
17 mas 2012 r. Ne413»).

3. @enepanbHas pabouasi mporpamma CpeiHero oomiero o0pazoBaHUs MpeaMeTa
«Duzuka» (mys 10-11 kmaccoB oOpazoBaTeNbHBIX OpraHu3aluii). bazoBblil ypoBeHb. —
Mocksa, UICMO. - 2025.

4. ®enepanbHas pabouas mporpamma CpeiHero oomero oOpa3zoBaHMs MpeaMETa
«Duzukay (s 10-11 kiraccoB 00pa3oBaTeNbHBIX OpraHu3alnii). Y TITyOJIEHHBIN YpOBEHb.
— Mocksa, MCMO. — 2025.

¢ yuérom DenepanbHoil pabodeil mporpaMmMbl BOCTUTAHMS.

JlanHasi mporpamMma CIy>KAT OCHOBAaHUEM JIJISl YUMUTENs 1O pa3padoTke pabodyeit
porpamMmel M0 (PU3MKE B Kiaccax, IJI€ PeaM3ylOTCs MYJbTUNPOQUIbHBIA YyUeOHBIN
mwiad. B pasmene «TemaTuueckoe IIaHUPOBaHHWE» YYEOHOTO Kypca COJEp)KaHHE
00y4eHHs] CHHXPOHU3UPOBAHO JIJIs1 OCBOEHUS 00yJaroMMUCA peIMeTa Kak Ha 0a30BOM,
TaK 1 yriiyOJICHHOM ypOBHE.

Kypcueom 6 mexcme npozpammol evioenenvt nemenmoi: Ilenu u 3adauu,
Ilpeomemmnvie pesynomamur u Coodepircanue yuedOH020 Mmamepuana, Komopbwle
npeocmaenienvl 071 u3y4eHus moabKo Ha Yeiay0iaéHHOM YPOoGHe.

JlanHasi mporpamMma ONpeAeNseT o00s3aTeNbHOE MPEIMETHOE COJep)KaHue,
yCTaHaBJIMBAET MPUMEPHOE pacipeieieHne YYeOHbIX YacOB IO TEMAaTUYECKUM pa3ienam
Kypca U PEeKOMEHJIyeMYIO IOCJIE0BAaTeIbHOCTh U3YUYEHHs] TEM U Pa3fesioB y4eOHOro
npeaAMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU YYEOHOTrO
npoliecca, BO3PACTHBIX 0coOeHHOCTel oOydaromumxcd. [IporpamMmma naér npeacraBieHue
0 MLEeNAX, coOoepxcanuu, obujeil CTpaTerud OOy4YeHHMs, BOCIHUTAHUS W Pa3BUTHUA
oOy4Jaronuxcsi cpefcTBaMu yueOHOro npenMera «Pusrkay Ha yriayOiaEéHHOM YpPOBHE U
0a30BOM YpOBHE.

H3zyuenue xypca uzuxu yemyOnéHHo2o YpoGHs NO380Jislem peaiuzo8ams 3a0adu
npogeccUuoHANbHOU OpUEeHMAYUU, HANPABIEHO HA CO30aHue YClosull OJisi NPOsGIeHUs
CBOUX UHMEILIEKMYAIbHBIX U MEOPYECKUX CNOCOOHOCIEN KAHCObIM YUAUUMCS, KOMOpble
Heobx00umMvl OJisl NPOOOINCEHUS 0OPA30BAHUSL 8 BbICUUUX YYEOHbIX 3a6e0eHUAX NO
PA3IUYHBIM DUSUKO-MEXHUUECKUM U UHICEHEPHBIM CReYUATIbHOCHISM.

B nporpamme onpenensitorcs miaHupyeMble pe3yIbTaThl OCBOCHUS Kypca (pU3uku
Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHMs: JUYHOCTHBIE, MeETaNpeIMETHbIC,
npeAMeTHble (Ha yrayOonéHHoM U 06a30BoM ypoBHe). HayuHo-Meroposormyeckoit
OCHOBOM Il pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM, METANpPEIMETHBIM U
NpEeIMETHBIM pe3yJibTaTaM 00YyYaroluXCsi, OCBOMBILIUX MPOTPAMMy CPEIHETO OOIIEro
o0Opa3oBaHus HA YIITyOJIEHHOM YpOBHE, SIBIISIETCS CUCTEMHO-IESATEIbHOCTHBIN MOJIXO/I.

IIporpamma BKiIIOYAET:
IUTAHUPYEMBIE Pe3ybTaThl OCBOCHHUS Kypca (PU3MKU Ha YyrayOnEHHOM U 0a30BOM
YPOBHE, B TOM YHCIIE:



e IPEIMETHBIE PE3YJIBTAThI [0 TO/1aM 00y4EHUS;



e coziepkanue yaeoHoro nmpeameta «Dusnkay 1mo rojgam o0yqeHus;

e TEMATUYECKOE TJIAHUPOBAHKE IO TOJIaM O0yUEHUS

e niepeuetsb (KoOugukamop) nposepsiemvlx mpebo8anuil K pe3yibmamam 0C80eHUs
OCHOBHOU 00pPA308AMENLHOU NPOSPAMMBL CPEOHe20 00ule20 06pa308anHUs U INeMEHMO8
cooepaicanus no gusuxe.

[TporpamMmMa uMeeT MPUMEPHBIN XapaKTep U MOXKET OBITh HCIIOIh30BaHA YIUTEIISIMH
(U3UKY TSI COCTABIICHUSI CBOMX Pa0OUUX TPOTPAMM.

[Tporpamma 1o Gu3HKe MPEAOCTABIACT BO3MOKHOCTH TSI peaTU3aIiK Pa3IMIHbBIX
METOJAMYECKUX TOAXOJ0B K TPEMOJaBaHWI0 (PU3WKM Ha YIIIYOJICHHOM YpPOBHE TMpHU
YCIIOBUU COXPaHEHUs 00A3aTeNbHOM YacTH COAEPKaHMSI Kypca.

@du3nka Kak Hayka O HamOoJjiee OOIMMX 3aKOHAax IMPUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro IpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxaromeMm wmupe. IllkonbHblli Kypc ¢(usukn — cucreMooOpasyomun s
€CTECTBEHHO-HAYUYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOIIECCOB W SIBJICHHUM, H3y4aeMbIX XHUMHEH, Ouosorueit, ¢usnueckoin
reorpadueil u actpoHomueil. Mcnonb3oBaHue M aKTUBHOE NPUMEHEHUE (U3NYECKUX
3HaHUU OMNpeAeNnIO XapakTep M OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHUN B
chepe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUs HOBBIX MAaTEpUAJIOB
C 3aJaHHBIMU CBOMCTBaMHU M Jp. M3ydeHue (PU3MKHM BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHHE E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa ydalluxcsd, B (opMuUpOBaHHE
YMEHHUM TMPUMEHSATh HAYYHBI METOJA IO3HAHUSA MPU BHIOJIHEHUM UMHU YYCOHBIX
HCCIIEA0BaHUM.

B ocHOBy kypca (u3uKu CpelHEil MIKOJIBI TOJIOXKEH P UACH, KOTOphIE MOXKHO
paccMaTpHUBaTh Kak MPUHIIUIBI €r0 TOCTPOEHHS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3/eioB (U3MKH, BKIHOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesa zenepanuzayuu. B cooTBETCTBUU C HEW MaTepuai Kypca pu3nuku o0beAMHEH
BOKpYI (Qu3nueckux teopuil. Benymmm B Kypce sBisercs (popMupoBaHHe
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmuzanusi MpeANnosiaraeT MCIOJIb30BAHUE
TYMaHUTapHOTO TMOTEeHIHaNa (QU3NYECKOW HayKH, OCMBICICHUE CBS3M Pa3BUTHS
¢bu3MKM C pa3BUTHEM OOIIECTBa, a TaKKE€ C MHUPOBO33PEHUECKUMM, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPpoOIeMamMH.

Hoea npuxnaonoit nanpaenennocmu. Kypc ¢Gu3uku yriyOoa€HHOTO YpOBHS
MPEANOaraeT 3HaAKOMCTBO C IIMPOKHUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX
MPUJIOKECHUN M3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs HaA ypOBHE
OOUIMX MPEICTaBICHUNA U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA U TEXHOJIOTUH.

Hoea skonozuzayuu peannsyercst NOCPEICTBOM BBEIACHUS dJIEMEHTOB COAECPKaHUS,
MOCBALIEHHBIX JKOJIOTHUECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke oOCYXIeHHs MpoOJeM palruOHAIbHOIO
MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON OE30MacCHOCTH.

OcBoeHHE coNep)KaHUsl TPOTpaMMBbl JOJDKHO OBITh MOCTPOCHO HAa MIPUHLIHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO moaxoaa. Jns ¢u3uku peanuzanus STUX MPUHIIMUIIOB
0asupyeTcsi Ha HCHOJIb30BAaHUM CAMOCTOSTEIBHOTO HJKCHEPHMEHTa KaK IOCTOSHHO
JeNCTBYIOIIETO (hakTOopa yueOHOTO mpoIiecca.

Jna yenybnénnoeo ypoeHs — 3mo cucmema camocmosmenbHo20 YUeHU4ecKo2o
IKCNEpUMEHMA, BKII0Uauie2o0 (Gponmanvhvlie ydenuuecKue Onvlmvl Npu U3yyeHuu



H08020 Mamepuana, aabopamopusie pabomsl u pabomol npakmuxyma. llpu smom
B03MOJMCHbL 084 Ccnocoba peanuzayuu Qusuyeckoco npaxmuxyma. B nepeom cnyuae
npaxkmukym npogooumcsi 1uoo 6 konye 10 u 11 xnaccos, 1ubo nocne nepgoeo u 6mopozo
HOJY200Ull 8 KANCOOM U3 IMUX Kiaccos. Bmopoti cnoco6 — smo unmezpayusi pabom
NPAKMUKyMa 8 cucmemy J1abopamopuvix pabom, KOmopble NpPoGOOSAMC 6 npoyecce
uzyyenus pasoena (memwvl). Ilpu smom nod pabomamu npakmukyma NOHUMAEMCs
CAMOCMOAmMeENbHOE UCCIe008aHUe, KOMOPOe NPOBOOUMCsL NO PYKOBOOCMEB) CEEPHYMO20,
0000WEHNHO20 8Uda be3 NOULa2080U UHCIMPYKYULU.

B mporpamme cucreMa y4e€HHYECKOTO 3KCIEpPUMEHTa, J1a0OpaTOpHBIX padboT U
NpaKTUKyMa MpEJCTaBlIC€HA €JIMHBIM IepeyHeM. BblOop TeMmaTwku i 3TUX BHJIOB
YUEHHUYECKUX MPAKTUUYECKUX padOT OCYHIECTBISETCS YYaCTHUKaMHU OOpa30BaTEIbLHOTO
npolecca HMCXOAsS W3 OCOOEHHOCTEM MOYpPOUHOIO IUIAHUPOBAaHUSI M OCHAILEHUS
kabunera ¢usuku. [Ipu 3TOM obecreurnBaeTcsi OBIaJICHUE OOYHAIOIIUMUCS YMEHUSIMHU
MPOBOJIUTH TMpPSIMbIE M KOCBEHHBIE U3MEPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH
(M3UYECKUX BEIWYWH M TIOCTAHOBKY OMBITOB I10 TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHWE yAEIIeTCS PEIICHUI0 pacu€THRIX U KaYeCTBEHHBIX 3aaad. [Ipu
ATOM JIJIsl pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4Ml C SIBHO 3aIaHHOU U Hes8HO
3a0annotl (HU3NUECKON MOJEINBIO, TO3BOJISIONINE NMPUMEHATh H3yYEHHBIC 3aKOHBI H
3aKOHOMEpPHOCTH KaKk M3 OJHOTO pas3jela Kypca, TaK M HUHTETPUpPYS MPUMEHEHHE
3HAHWM U3 pa3HBIX pa3zienoB. st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3aaHUS
Ha OOBSICHEHHE / TpeIcKazaHue MPOTeKaHUs (U3MUECKUX SIBICHHM M TPOIECCOB B
OKpYyJ)Karolel »KW3HHU, TpeOyromue BbhiOOpa (U3WYSCKOM MOJEIU IS CHUTyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k marepuasbHO-TEXHHUUYECKOMY
obecrnieyeHnt0 ydeOHOro mnpoiecca Kypc pu3uku yriayosJ€HHOro u 0a30BOTO YPOBHS B
CpeIIHEel IIKOJIe IOJDKEH U3y4aThCsl B YCJIOBUSIX NMPeAMeTHOro kaduHera. B kabunere
GU3UKHA TOKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OO0OpPYIOBAHUE JIJISi BBHITIOJHEHUS
YKa3aHHBIX B TPOrpaMME YUYEHUYECKHX OIBITOB, JAa0OPAaTOPHBIX paboT u padoT
MPaKTUKyMa, a TaK)Ke JEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHCTpaninoHHoe 000pya0BaHne POPMHUPYETCS] B COOTBETCTBUM C MPUHIIATIOM
MUHHUMAJIbHOW JOCTaTOYHOCTH W 00ECIEeUYMBAET IOCTAHOBKY TIEPEUUCICHHBIX B
mporpaMme KJITFOYEBBIX JIEMOHCTpAIMil JUIsl WCCIEAOBAHHS W3Y4YaeMbIX SIBJICHUN U
MPOIIECCOB, OMIMMPUYECKUX W  (PYHIAMCHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHEHUH.

JlabopatopHoe o0OO0OpyIOBaHME I YYCHHUYECKHX MPAKTHYECKUX  pabdboT
dbopMHpyeTCs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00€CTIEUNBACTCS B Pacd€re OJHOTO
KOMILJIEKTa Ha JBYX oOydJaromuxcs. TemaTudeckne KOMIUIEKTHI J1abopaTopHOTO
000pyI0BaHUS IOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCIIOJIb30BAaHUHU aHAJIOTOBBIX
U UQPPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTEITHHBIX CHCTEM B BHJIC
1 pOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIETSIMU U3yUYeHUs (U3UKHU B 00111eM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHue MHTEpPECa U CTPEMIICHHSI OOYJAIONINXCS K HAYYHOMY U3YYCHUIO
MPUPOIBI, PA3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUECKUX CITOCOOHOCTEH;

e pa3BUTHE TPEICTABICHUN O HAYYHOM METOJI€ TMO3HAHUS U (HOPMUPOBAHKE
MCCJIEI0BATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HM3y4YeHUS OCHOB
CTpOeHHUs MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (QopMupoBaHHE YMEHUU OOBSICHATH SIBJICHHUS C HCIOJIb30BAaHUEM (PU3HUECKUX
3HAHWI W HAyYHBIX JI0KA3aTEIbCTB,;

e (QopMupoBanue mnpeACTaBICHUN O poird GUHKKA I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;,

e pazeumue npedcmasieHull 0 803MOICHBIX chepax 6yoyuel npogeccuonanbHol
0esimelbHOCMU, CBA3AHHBIX C PUBUKOU, NOO2OMOBKA K OalbHetliulemy 00yueHuUo 8
9MOM HANpasieHuu.

JlocTikeHrne HSTHX 1elied O0eCreyrMBaeTcs pEeIIeHUEM CIEAYIONIMX 3a1ad B
npolecce U3ydeHus Kypca (pU3MKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBbI 3HAHUN 00 OOMMX (QHUIUUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX,  BKIIOYAas  MEXaHUKy,  MOJICKYJIAPHYIO  (UBHKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

e (opMupoBaHUE YMEHHMI TPUMEHATH TCOPETUUYCCKHUE 3HAHWS JJIT OOBSCHEHUS
(GU3NYEeCKUX SBICHUH B MPUPOJC W JUIA MPUHITHS MPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOGHHE CMOCOOOB PEIICHUS Pa3JIMYHBIX 3a7a4 C SIBHO 3aJaHHOU (hHU3MYECKOU
MOJIEIIbIO, 3aJlay, MOJPAa3yMEBAIOIIMX CAMOCTOATENILHOE CO3/laHue (PU3MYECKOU
MOJIENI, aJICKBaTHOW YCJOBHSIM 3aJaud, B TOM 4YHUCJE 3aJad WHXKEHEPHOIO
XapakTepa;

® [IOHMMaHWE (PU3MYECKUX OCHOB U MPUHIIUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJaMH CAMOCTOSITEIBHOTO IUIAHMPOBAHUA U  MPOBEACHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHalW3a MW WHTEpHpeTanud HWHPOPMAIINH,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3/laHHE YCJIOBUM [UJIi pa3BUTUS YMEHUW MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;

e pazeumue unmepeca K cghepam npogheccuoHanrbHou 0esimenbHOCMU, C8A3AHHOU C
Gusuxoi.

B cootBerctBun ¢ tpedoBanusimu @I'OC COO yrnyOnéHHBIN ypOBEHb HU3YyUCHHUS
yaeOHoro npeaMera «Pu3nka» Ha YPOBHE CPEAHETo 00I1Iero o0pa3oBaHus BHIOUPAETCS
OoOy4aronIMMUCs, MIAHUPYIOIIMMHU MPOAOJKEHHE OOpa30BaHUs IO CIEHHAIbHOCTIM
(hU3UKO-TEXHUUECKOTO MTPOUIISL.

VY4eOHbIM IJIAHOM IIPEAYCMOTPEHO n3yueHue pusuku B 00bEMe 340 4 3a 1Ba roga
oOyueHnus: 5 4 B Henenmo B 10 u 11 kimaccax.

Ha 6a3zoBoM ypoBHEe oOllee 4YKClIO 4acoB, PEKOMEHIOBAHHBIX ISl M3yYEHHUS
¢busuku, — 136 gacos: B 10 kiacce — 68 yacos (2 yaca B Hezeno), B 11 kinacce — 68 yacos
(2 yaca B HeZEIIO).

B niporpamme 1o ¢uzrke Kaxa0ro Kiacca npeyiaraeTesl pe3epB BpEMEHH, OTBOIMMBIN Ha
BApUATHUBHYIO YacTh MPOTPAMMBI, COJEp>KaHUE KOTOPOH (POpMHUPYETCS YIaCTHHUKAMU
00pa3oBaTeIbHOrO MpoLecca.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yqeﬁnoro npeamMerTra «Pusznka» Ha YpPoBHE CPEAHET0 oﬁmero Oﬁpa3OBaHI/Iﬂ
JOJIZKHO o0ecrneyuThb HAOCTH/KCHHUE CJICAYIOIIHUX JUYHOCTHBIX, METANIPCAMECTHDBIX H
NPpEeaAMETHBIX Oﬁpa3OBaTeJIbHLIX pe3yJabTaToB.

JINYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeaMera «Du3nka» TOJKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYyKOBOJICTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW MO3ULHUEN JIMYHOCTH, CUCTEMOUN LIEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX
BHYTPEHHHUX YOE€XKICHUN, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o011IeCTBa, pACIIUPEHUE KUZHEHHOTO OMbITA W OMNbITa JACATEIBHOCTH B MPOLIECCEe
peanu3aluyu OCHOBHBIX HAMNPABJICHUN BOCIUTATEIIBHOW NIEATEIIBHOCTH, B TOM YHUCJIE B
YacTH:

1) rpaskIaHCKOT0 BOCIIUTAHMS:

chOPMUPOBAHHOCTh ~ TPAKJAHCKOM TO3UIMK  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHSTUE TPATUIUOHHBIX 00IIEYEIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpPECaxX Ipa)kJaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B 00pa30BaTeIbHON OpraHU3allNM;

YMEHHE B3aUMOJIEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HUX
(GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JI€ATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUNCKON IPaKIAHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM POCCUMCKUX
YYEHBIX B 0071aCTH QUBHKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO IMOBECHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B IEATEIIbBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy YIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAst 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
(bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K pa3uuyHbiM chepaMm NpodhecCUOHAIBHOM JeATeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, yMEHUE COBEpLIaTh OCO3HAHHBIN BHIOOP Oymyuieit
npodeccuu U pealin30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TJIAHbL;

TOTOBHOCTh Y CIIOCOOHOCTh K 00Pa30BaHUIO U CaMO0Opa30BaHMIO B 00J1acTh (PU3UKH Ha
MPOTSKECHUN BCEU JKU3HU;

6) IKOJIOrHYeCKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KYyJIBTYphl, OCO3HAHHE TJI00aJbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYIIECTBICHUE JCHCTBUM B OKPYXKAIOIIEH cpe/ie HAa OCHOBE 3HAHUS
1esel yCTOMYMBOro pa3BUTHUS YEJIIOBEUECTBA;



pacUIMpEeHHe OMbITa JEATETbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO TO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HaHHWE IEHHOCTU HAYYHOM e TEIIbHOCTH, TOTOBHOCTH B MPOIIECcCe U3YyUCHUS (DU3UKU
OCYUIECTBJIATh MPOEKTHYIO U UCCIEN0BATENbCKYIO JNEATEIbHOCTh WHJMBHUIYAIbHO U B

rpymrme.

B nponecce qocTukeHUs JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IIPOrpaMMbl 1O (hU3UKE
JUIsL YPOBHSI CpeaHero oOmiero oOpa3oBaHUs y OOyYaloOlIUXCA COBEPLICHCTBYETCS
HMOILIMOHABHBIN UHTEIIEKT, IPEANOaralomui ¢hOpMUPOBAHHOCTE:
® CaMOCO3HAaHUs, BKJIIOYAIOIIETO0 CIHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBHOE
COCTOSTHHUE, BUJIETh HAIPABJICHHUS Pa3BUTH COOCTBEHHOI SMOIMOHATIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;
® CaMOpErylIHpOBaHHs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBHCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
® BHYTpPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHXKEHHUIO IEIU U
ycrnexy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMASl U3 CBOUX
BO3MOKHOCTEH;
® DOMMATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh JMOIIMOHAIBFHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €0 TPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;
® COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, IPOSIBIISTH MHTEPEC U pa3periaTh KOHPIUKTHI.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue aeiiCcTBUA:

CaMOCTOSATENbHO (POPMYIUPOBATh M aKTyaJIU3UPOBATH MPOOJIEMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

OIIPCACIIATh LHCIIN ACATCIbHOCTH, 3a1aBaTh IIapaMCTPhI U KPUTCPHUH UX NOCTHIKCHUA,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pacCMaTpUBAEMbIX (DU3UUECKHX
ABJICHUAX

pa3pabaTbIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIM3a UMCIOIIUXCST MaTePHATbHBIX
1 HEMAaTEepUAJIBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTDh, OLICHUBATh COOTBCTCTBHC pGSYJ'IBTaTOB OeisaMm,
OOCHUBATH PUCKHU HOCHGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPpAWHHUPOBATH M BLIIIOJIHATH pa60Ty B YCJ'IOBI/IHX pCajIbHOI O, BI/IpTyaJ'IBHOFO n
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

paSBI/IBaTB eraTI/IBHoe MBIIIIJICHUC HpI/I peHIeHI/II/I KN3HCHHBIX HpOGJ’IeM.

ba3oBble ucciieaoBarebCKe 1eHCTBUSI.

BJIAACTH Hﬁy‘-IHOfI TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATUAMHU U MCTOJaMU (bHSH‘-I@CKOfI
HAyKHU;

BJIaJICTh HAaBBIKAMH yUeOHO-HCCIICIOBATEIBCKON 1 MPOSKTHOMN NEATEILHOCTH B 00JIaCTH
(M3HUKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOIOB PEIIICHHUS
3a/1a4 U3HYECKOTO COJCPIKaHMsI, IPUMEHEHHUIO Pa3INYHBIX METO/I0B ITO3HAHHSI,



OCYILECTBIISATh PA3JIUYHBIE BUABI ACATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUSA, €0
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX CUTYAIHsIX, B
TOM YHCJIC TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DHU3UKU;

BBIABJISITh TPUUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajJlayy, BBIJBUTATH
TUIIOTE3Y €€ PEIICHUS, HaXOAUTh apryMEHTHI JJIsl JOKA3aTEIbCTBA CBOUX YTBEPKACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEUICHUs 3aJauyd pe3ybTaThl, KPUTUUYECKU
OIICHUBATh UX JI0CTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;
CTaBUTH U (GOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIbHOM JIEITEIbHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MIEPEHOCUTD 3HAHUSI 110 QU3HUKE B MPAKTHICCKYIO 001aCTh KU3HEICITCIHHOCTH;
yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC UJICH, MIPE/jIaraTh OPUTHHAIBHBIC MTOAX0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33J1auu, JOMYCKAIOIINE albTEPHATUBHBIC PEIIICHUS.

Pabora ¢ nnopmanueii:

BJIAJICTh HABbIKAMU MOTy4YeHUsI HHOpMAIUU (HU3UUECKOTO COJIEP KaHMs U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIHO OCYIIECTBIATh IOUCK, aHAM3, CUCTEMATU3ALMI0 U
UHTEpHpeTannio NHHOPMAIIMK PA3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS;

OILICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh CPEJICTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHuU KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a/1a4 ¢ COOJII0/ICHUEM
TpeOOBaHUM HSProOHOMHUKH, TEXHHKU O€30MacHOCTH, TUTHUEHBI, PEeCypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

co3/laBaTh TEKCThl (DU3UYECKOTO COJEpPKaHUS B Pa3IMUHBIX (QopmaTax € y4ETOM
Ha3HauYeHUsT WHQPOPMAIMM M I1IEJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIBHYIO (opMy
MPEJCTABIICHHS U BU3yaJIU3aLIUH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Oo0menue:

OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3UKH ¥ BO BHEYPOUHOH JCSATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMDIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;
Pa3BEpPHYTO U JIOTUYHO H3J1araThb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEIICTB.

CoBMecTHas1 1€ITEJILHOCTD:

MMOHKMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON 1 MHANBUIYaIbHON pabOTHI;
BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JICCTBUM C y4ETOM OOIIHUX HHTEPECOB, U
BO3MOYXKHOCTEH KaXKJI0T0 YJeHa KOJIJICKTHURA,;

MIPUHUMATh 1€ COBMECTHON JEeATEeIbHOCTH, OPraHU30BBIBATH U KOOPJWHUPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JCUCTBHM, PACIPENEIISATH POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBAThH KAYECTBO CBOETO BKJIAA U KAXKJOTO YIaCTHUKA KOMAH/IbI B 00N pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEH C MO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBUS

Camoopranusamnus:



CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATENIbHYIO JESITEIBHOCTh B 001aCTU (QUBUKU U
aCTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3a]1a4, IJ1aH
BBITIOJTHEHHSI MTPAKTUYECKONH pabOThl C YyUETOM HUMEIOLINXCA PEecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEANIOYTECHNN;

JABATh OLICHKY HOBBIM CUTYAaIUsIM;

pacMpsATh paMKH y4eOHOTO IIPeIMETa HA OCHOBE JIMUHBIX MTPEITOYTECHUH;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peuIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBAaTh (OPMUPOBAHUIO W TPOSBICHUIO SPYIUIMU B 00JaCTH  (U3UKH,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBIA U KYJIBTYPHBIA YPOBEHD.
CaMOKOHTPOJIBb:

JABATh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTUBBI B JIESITENBHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIAJIETh HABBbIKAMU IO3HABATEIbHOM pPEPIEKCUM KaKk OCO3HAHMUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YIHLTATOB U OCHOBAHUM;

HCIIOJIb30BaTh MPUEMBI pe(IIEKCUH /1JIs1 OEHKU CUTYAaIllH, BEIOOpa BEPHOT'O PEIICHHUS;
OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEILIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU AHAIIM3E PE3YJIbTATOB AEATEIBHOCTH.
IIpunsaTHe ceds U APYrUx:

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI APYTUX MIPU aHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;
IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIINOKY.

NPEIMETHBIE PE3YJIbTATHI

B nporiecce uzyuenus kypca ¢pusuku yriryoiaeHHoro yposHs B 10 kiacce oOydaromnuiics
HAY4YUTCS:

HOHUMAmMb pOb  QU3UKU 68 OIKOHOMUYECKOU, MEXHOJI02UUeCKOU, IKOJI02UUECKOU,
COYUANbHOU U IMUYECKOU chepax 0esimelbHOCMU Yel08eKd, POilb U MeCmo (U3UKU 8
COBPEMEHHOU HAYYHOU KapmuHe Mupa, 3HaueHue ONUCamenbHo, CUCIeMamusupyrowetl,
00BACHUMENbHOU U NPOCHOCMUYECKOU (YHKYull @u3uieckou meopuu — MeXaHuKu,
MONIEKYIAPHOU PU3UKU U MEPMOOUHAMUKU, POTb DUUYECKOU meopuu 8 hopMuUposanuu
npedcmasieHull 0 uzuieckou Kapmure Mupa,

pa3nyaTh yCIOBHS IPUMEHHUMOCTH MOJIEICH (PU3MUECKUX TE U MPOILECCOB (SIBJICHHIA):
WHEpLIHaabHas CHCTEMa OTCYeTa, abCONIOTHO TBEPIOE TENO, MaTepHalibHas TOYKa,
PaBHOYCKOPEHHOE JIBUYKEHHE, CBOOOJIHOE MajJieHue, aOCOMIOTHO ynpyras aedopmMaiius,
abCOFOTHO YIIpyroe U aOCONIOTHO HEYNPYToe CTOJIKHOBEHHSI, MOJICTH Ta3a, )KUIKOCTH 1
TBEPAOTO (KPUCTALUTMYECKOTO) TeJa, WACATbHBIM Ta3, TOUCYHBIN 3apsl, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

pa3nauyaTh yCiOBUs (TpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMATh BCEOOIMHA XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OrPAHUYEHHOCTH
MCIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHIATH MEXaHUYECKUE MPOIIECCHI U SIBJICHUS, UCTIOJIb3YsI OCHOBHbBIE
MOJOXKEHHUST M 3aKOHbl MEXaHWKH (OTHOCHUTENIBHOCTh MEXaHMUYECKOTO IBHKEHUS,
dbopMysbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHMXKEHHUA, mpeoOpazoBanus [ammies mis
CKOpPOCTH U TiepeMelleHus, 3akoHbl HploTOHA, MpUHLIMI OTHOCcUTENbHOCTU [amuies,
3aKOH BCEMHPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHHUSI UMITYJIbCa U MEXaHHMYECKOM SHEepIuHy,



CBSI3b pabOTHI CUJIBI C M3MEHEHHUEM MEXAHMUYECKOM HSHEPruu, YCIOBHUS PaBHOBECHS
TBEPJOr0 Tela), HNPH 3TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeobOpazoBanuil ["amumes,
BTOPOTO Y TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUSI UMITYJIbCA 1 MEXaHUYECKOM
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHSATH TEIIOBBIE MPOIECCH U SIBJICHMS, HCIOIb3ysI OCHOBHBIC
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMUHETUYECKONH TEOPUHU M 3aKOHBI MOJIEKYJISIPHON (M3HUKHU U
TEPMOJUHAMUKY (CBS3b JaBJICHUS UCAIBHOTO ra3a Co CPEeIHEN KNHETUUECKON 3HEpruei
TEIJIOBOTO JIBW)KEHUS M KOHLEHTPALMEN €r0 MOJIEKYJI, CBA3b TEMIIEPATYPBI BELIECTBA CO
CpPEIHEW KMHETHYECKOW 3HEPrueil TEIJIOBOTO JIBHMKEHHUS €r0 YacTHULl, CBS3b JABJICHUS
UJCAIBHOIO Ta3a C KOHIEHTpAMEW MOJIEKYJ M €ro TEMIEpaTypoHd, YypaBHEHUE
MenneneeBa—KanenpoHa, nepBblii 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHEHUS YJHEPTUH
B TEIUTIOBBIX MPOLECCAX ), IPH ITOM UCIOJIb30BaTh MATEMATUYECKOE BHIPAXKEHHUE 3aKOHOB,
yKa3bIBaTh YCIOBUS MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knanelipona;
AHATUUPOBAMb U OOBACHAMY INIEKMPUUECKUE AGNEeHUS, UCNONIb3YS OCHOBHbIE NOJIOJCEHUS
U 3aKOHbL SNEKMPOOUHAMUKY (3AKOH COXPAHEHUS 2IeKMPUIecKo20 3apaoa, 3akon Kynona,
NOMEHYUAIbHOCTD NEKMPOCMAMUYECKO20 nos, NpuHYyun  Cynepnosuyuu
NEeKMpUYecKux noae, npu 3mom yKasoleas ycioeus npumenumocmu 3axona Kynona, a
Maxoice NPAKmMu4ecKu 8axiCHble COOmHoueHus: 3akonvl Oma 0ns yyacmka yenu u 0
3aMKHYMOU d1eKkmpudeckou yenu, 3akow [xcoyna—/lenya, npasuna Kupxeoga, 3axonwi
Dapades 05 d1eKkmpou3a);

OTNUCHIBaTh (PU3NYECKHUE TMPOLIECCHl U SBJICHUS, UCIIONb3Ys BEJIUYMHBI: MEpEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIBC TEJIa U CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, 1aBJIICHHE,
NOTEHUMAaIbHAs SHEPTUsl, KHHETHUECKasl YHEPIHsl, MEXaHUUYEeCKasi IHEprusi, paboTa CUIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHMUS,
MOIIIHOCTb, SHEPTHs B3aUMOJACICTBUS Tenla ¢ 3emiield BOJIM3U €€ TOBEPXHOCTH, YHEPTHUs
ynpyroi aedopMaivu Npy>KUHbI, KOJUYECTBO TEIJIOTHI, A0COJIOTHAS TEMIIEpaTypa Tena,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHSI SHEPTUS UACATLHOTO OJJHOATOMHOIO ra3a, pabora
UJEaNbHOTO Ta3a, OTHOCHUTENbHAS BIAXKHOCTH BO3AyXa, KOA(P(UIMEHT MOJE3HOro
NEUCTBUS MICAJIBHOIO TEIUIOBOTO JABUTATENS; JJEKTPUUECKOE IOJIE, HANPSHKEHHOCTH
ANEKTPUYECKOTO MOJISA, HANPSHKEHHOCTD MOJII TOYEYHOTO 3aps/ia UiIU 3apsyKEHHOTO 11apa
B BakKyyM€ M B JUDJIEKTPUKE, MOTEHLHAN 3JIEKTPOCTATUYECKOIO IIOJsI, Pa3HOCTh
MOTEHIMAJIOB, JIEKTPOABIKYILAs CHJIa, CHJIA TOKA, HANPSIKEHHWE, MOIIHOCTh TOKa,
AIIEKTPUYECKAsl €MKOCTh IIJIOCKOTO KOHJIEHCATOpPa, CONPOTHBIEHUE ydacTKa LEMNU C
MOCJIEIOBATEIbHBIM W NApaJUIENbHBIM  COEIMHEHHEM  PE3HCTOPOB,  SHEPIHUA
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpPa;

OOBSACHITH OCOOEHHOCTH MPOTEKAHUSI (PU3NUECKUX SIBJICHUI: MEXaHUYECKOE JIBIKCHHUE,
TEIJIOBOE JBUYKEHUE YaCTHI] BEIIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE JBUKEHUE,
auddys3us, UCrapeHue, KUNEHHE U KOHJCHCAlMs, IUIaBJIEHUE W KpUCTaUIM3allus,
HaIlPaBJIEHHOCTh  TEIUIONEpPENayd, BJEKTPU3alMs  Tell, SKBUIIOTEHUMAIbHOCTb
MTOBEPXHOCTH 3apPSKEHHOTO MPOBOAHUKA;

MPOBOANTH HMCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BETUYMHBI OT JIPYroW ¢
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUI, NpPU STOM KOHCTPYHPOBATH YCTAHOBKY,
¢bukcUpoBaTh pe3yNbTaThl MOJYYECHHONW 3aBHUCHUMOCTH (U3UYECKUX BEIMYUH B BUJE
rpaduKoB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEHHi, AeNaTh BBIBOABI IO
pe3ynbTaTam MCCIIEIOBAHNUS;



IPOBOJIUTh KOCBEHHBbIE H3MEpEeHUsi (U3MYECKUX BEIUYUH, MPU ITOM BBIOMpATh
ONTHUMAJIBHBIA METOJ HM3MEpPEHUs, OIICHUBATh a0OCONIOTHBIE W OTHOCHUTEIIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

npoeooUms  ONbIMbl N0  NPOBEPKe  NPEOJIONCEHHOU  2UNOme3bl.  NIAHUPOBAMDb
9KCNepuMeHm, cooupams IKCNEPUMEHMANLHYIO YCMAHOBKY, AHATUSUPOBAMb NOTYYEeHHbLe
pe3yibmamul U 0e1ams 8b1800 0 CIAMYce NPeONONCEHHOU 2UNOMESbl,

coOIoIaTh TpaBmwiIa OE30MacHOTO TPyJa IPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HJKCIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIIEIOBATEIbCKOM M IMPOEKTHOM
JESTEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
00opyI0BaHuUS;

penaTh pacyeTHBIC 3a/1a4M C SIBHO 33JIaHHOUN U HesA8HO 3a0anHOU PU3NYECKONU MOEIIBIO:
HA OCHOBAaHMU aHAJIM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOp (U3MUECKOW MOJENH,
OTBEYAIOIIEeH TPpeOOBAaHUSIM 3aJjau, IPUMEHATHh (DOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNAaThl (PU3MUECKUX TEOPUM MpPH MCHOJIB30BAHUM MATEMATHYECKUX METOJI0B
pelieHust  3ajxad, MPOBOAWTH pacyeThl HA OCHOBAHUM MMEIOMIMXCS JaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHI U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOJTYyUYECHHBIX
pE3YNbTATOB;

pemaTh Ka4eCTBEHHBIE 3aJ]auM, TPEOYIoIe MPUMEHEHUs 3HAaHUN U3 pa3HbIX pa3JielioB
Kypca (pu3uKM, a TakKe HMHTErpaluyd 3HAHUW W3 JIPYTUX TPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA: BBICTPAUBATH JIOTUYECKYIO LEMOYKY PACCYXKIAEHUN C UCIIOIb30BaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3NUYECKUX SBIICHUN;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,

aHaJIM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM U MMPOU3BOICTBEHHOM JIESITEILHOCTH
YeJIoBeKa, CBSI3aHHOM C (U3MYECKUMHU TPOILIECCAaMM, C TMO3UIUMN HKOJOTHUUECKON
0€30MacHOCTH, TPEJACTABICHUN O PAIMOHAILHOM MPUPOJONOIL30BAHUM, a TaKKe
Pa3syMHOM MCIIOJIb30BaHUM JOCTHKCHUM HAYKW WM TEXHOJOTHM Ui JajJbHEHIIEro
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

MPUMEHSTH Pa3IUYHbIC CITIOCOOBI padOTHI ¢ HHPOPMAIHEH PU3NUECKOTO COAEPKAHUS C
WCIIOIb30BAHUEM  COBPEMEHHBIX  MH(MOPMAIMOHHBIX  TEXHOJOTUM, TIPH  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIsI TIOUCKA, TTepepadoTKU
U MPEIbIBICHUS YY€OHOM U HAYYHO-TIONYJISIpHOW MHGOPMAIUU, CTPYKTYPUPOBAHUS U
HMHTEpIIpeTaluy UHPOpMaIuY, TMOJYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKU
aHaJM3UPOBaTh MOJy4aeMyl0 WH(OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOITUXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA HH(pOpMaIINHY;
MPOSIBJISITh  OPraHU3AllMOHHBIE U [O3HABATEJbHBIE YMEHHUSI CaMOCTOSITEIBHOTO
MpUOOpETEeHNsT HOBBIX 3HAHWWA B TIPOIECCE BBIMIOJIHEHUS TMPOCKTHBIX H Y4eOHO-
MCCIIEI0OBATENbCKUX PadoT;

paboTaTth B TPYIIE C HWCIOJHEHHEM Da3JINYHBIX COIMAIBHBIX POJICH, IMJIaHUPOBATH
paboTy TpYIMIbI, PAIMOHAILHO PACHpeNemsiTh NEATeIbHOCTh B HECTAaHIAPTHBIX
CUTyallMsX, OIIEHUBATh BKJAJ KaXKJIOrO0 W3 YYACTHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMOi POOIeMBI;

OpOSABISATH MOTHUBALMIO K  Oyaymed npodeccHoHanbHOM — JIeATeNTbHOCTH IO
CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.



B npornecce uzyuenus kypca ¢pusuku yriyoaeHHoro ypoBHs B 11 kiacce oOydaronuiics
HAYy4YUTCH:

MMOHUMATh POJTb (PU3UKU B IKOHOMHYECKOU, TEXHOJIOTHUECKOM, COIMMATBHON M ATUIECKOM
chepax IeATENBHOCTH YENOBEKa, POJb M MECTO (M3MKH B COBPEMEHHOW HAy4YHOM
KapTUHE MHpPA, pPOJb ACTPOHOMUM B MPAKTHYECKOW JEATEIbHOCTH YeEJIOBEKa M
JanbHENIIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHHE OIHCATENBHOM,
CUCTEeMATHU3HUPYIOICH, OOBSICHUTETPHOW M MPOTHOCTUYECKOW (GYHKIMHI (u3nueckoit
TEOPUU — DBJIEKTPOAUHAMHKH, CIEUHAIBHOW TEOPUM OTHOCHUTEIIBHOCTH, KBAaHTOBOWU
¢bu3uKY, poib (HU3MUecKoil Teopuu B (HOPMUPOBAHUHU NPENICTABICHUNA O (U3HUECKOU
KapTUHE MHpa, MECTO (PU3NYECKONM KApTUHBI MHUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O MIPUPOJIE;

pasnuyaTh yCIOBUS MIPUMEHUMOCTH MoJieiel (GU3NYECKUX Tel U MPOIIECCOB (SIBICHUI):
OJTHOPOJHOE 3JIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIsl, TapMOHUYECKUE
KOoJeOaHusi, MaTEeMaTUYECKUH  MAATHHUK, WACAIbHBIA  NPYKUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, UJICAJIbHBIN KOJEOATEeNbHbI KOHTYpP, TOHKas JIMH3a, MOJEIIEH
aToma, aTOMHOTO S7Jpa U KBAHTOBOM MOJIENIH CBETAa,

paznuyaTh ycioBHs (TpaHMIlbl, O0JIACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BceoOLUi xapakTtep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
WCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH 3IIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS, HCIOJB3YS
OCHOBHBIC IIOJIOKEHMSI M 3aKOHBl DJJEKTPOJAMHAMHMKMA M CHEUUAJIBbHOW TEOpHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUsl AJIEKTPUUECKOro 3apsaa, cujia Amiepa, cuia
JlopeHnia, 3aKOH DJJIEKTPOMArHWUTHOW WHAYKUMM, mpaBwio Jlenua, cBsa3p IC
CaMOMHAYKIIMH B AJIEMEHTE JJIEKTPUUECKON LIETH CO CKOPOCThIO U3MEHEHUS CUJIbI TOKA,
MOCTYJIAThI CIICIIMATBLHON TEOPUHM OTHOCUTEIILHOCTU DUHIIITEHHA);

aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIOJIb3YS MOJOXKEHUS
KBaHTOBOW (u3uku (ypaBHeHue OuHINTeHHA Mg GoTodddexTa, MepBblii U BTOPOM
noctynarsl bopa, MpUHIMI COOTHOIIEHUS HeomnpeneaeHHocTen [elizenOepra, 3aKOHbI
COXpaHEHUs 3apsAJ0BOTO W MAcCOBOI'O YMCEI W DHEPIUU B SACPHBIX PEAKLHUSX, 3aKOH
PaaMOaKTUBHOIO paclaja);

OTUCHIBaTh (PU3NYECKUE MPOIIECCHl U SIBICHHUS, UCIOJb3Ys BEJIMUYMHBI: HANPSHKEHHOCTD
ANEKTPUYECKOr0 MOJISA, MOTEHIMAN JIEKTPOCTATUYECKOTO ITOJISI, PA3HOCTh IMOTEHIUAJIOB,
AIIEKTPOABIIKYIIAS CUJIa, MHAYKIIMS MATHUTHOTO TOJISl, MATHUTHBIN MOTOK, CHila AMIiepa,
MHIYKTUBHOCTD, JIEKTPOABUKYILAS CUJIAa CAMOMHIYKLIMH, SHEPTrUs MAarHUTHOTO TOJIs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMIYJbC, MOJHAS HEPIrusi, SHEPrUsi IMOKOs
CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMIIYJIbC (POTOHA, MACCOBOE YMCIO M 3apsall SApa,
SHEPrUs CBSI3U A1pa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (UIUYECKUX SBICHUN: AJIEKTPOMArHUTHAs
MHAYKIHSI, CAMOMHAYKIIMSI, Pe30HAHC, HHTep(epeHus BOIH, AU(pakuus, TUCIEpCUs,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, horoanekrpuyeckuii addext (potorddexr), anbda- u
Oera-pacmansl saep, raMMma-u3iydeHue sigaep, Gu3nyecKue MPUHLHUIBI CIIEKTPaTbHOIO
aHanm3a u paboThI JTa3epa;

ONpENENATh HAIPaBJICHUE WHAYKUWW MAarHUTHOIO MOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cunsl Jlopenna;

CTPOUTh M300pa’KE€HHE, CO3/1aBAaEMOE IIJIOCKUM 3€pKaJioM, TOHKOM JIMH30M, U
PacCUUTBHIBATH €T0 XapaKTEPUCTUKU;

IPUMEHSITh OCHOBOINOJIArarIINe ACTPOHOMHUUYECKUE TOHATHS, TEOPUU WU 3aKOHBI JJIA
aHanu3a u 00bsCHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOIAIINX B 3BE€3/aX, B 3BE3/IHBIX



CUCTEMax, B MEXKTaJaKTUYECKOU cpejie; NBUKEHUsSI HEOECHBIX TeJ, DBOJIIOLIMM 3BE3] U
Bcenennoii;

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C HUCIOJIB30BAaHUEM
MPSAMBIX U3MEPEHUMN, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MYECKHX BEIMYMH B BHAC TpaduKOB ¢ Yy4ETOM
aOCONIOTHBIX ~ MOTPENIHOCTEH  M3MEpPeHWi, JenaTh BBIBOABI 10  pe3ylibTaTaM
UCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYMH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ HM3MEpPEHHUs, OIICHUBAaTh a0CONIOTHbIE U OTHOCHUTEIIbHbBIC
HNOTPELIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHUI;

IPOBOJIUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3BL: TUIAHUPOBATh SKCIIEPUMEHT,
cOOMpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIU3UPOBATh MOJYyYEHHBIE PE3yIbTaThl U
JIeNaTh BBIBOJ] O CTATyCe MPEI0KEHHON TUIIOTE3bI;

ONMUCBHIBATH METO/IbI MOTYYECHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;

coO01aTh MpaBwiia 0€30MacCHOrO TpyJa IpH MPOBEACHUM HCCIEAOBaHUI B paMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTHKyMa M y4eOHO-UCCIENOBATENBCKOW U MPOEKTHOM
JESATENbHOCTH C WCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPAaTOPHOIO
o0opyI0BaHuUs;

pemaTh pacyeTHbIC 3a/1a4U C SBHO 33JIaHHON W HESBHO 33JIaHHON (U3HUECKONU MOJIEIIBIO:
Ha OCHOBaHUU aHalM3a YCJIOBHS BbIOMpaTh (PU3NYECKUE MOJIEIN, OTBEYAIOIINE
TpeOOBaHUAM 3aJla4M, MPUMEHSITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI
(bU3MyecKX TEOpUH MPHU HCIOJIB30BAHUU MAaTEMATHYECKUX METOJOB PEIICHUS 3ajiad,
MIPOBOAUTH PacyeThl HA OCHOBAHWU MUMEIOIIMNXCS JaHHBIX, aHATU3UPOBATH PE3YyJIbTAThl U
KOPPEKTUPOBATH METObI PEUICHUSI C YYETOM TMOJYYEHHBIX PE3yJIbTaTOB,;

peniaTh Ka4eCTBEHHbIE 3aJ]auM, TPEOYIOIINE MPUMEHEHUS 3HAHUN U3 Pa3HbIX pa3/iesioB
Kypca (GU3UKHM, a Tak)Ke HWHTErpaluy 3HAHUM W3 JPYrux MOpeIMETOB €CTECTBEHHO-
Hay4HOT'O IMKJa: BEICTPAUBATh JJOTMYECKYIO LIETIOYKY PACCYKIEHUN C UCIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NYECKUX SIBJICHUN;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PA0OTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MIPUBOJNUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HAayKd, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTH;

aHAM3UPOBATh U OIEHUBATH TTOCJICJICTBUS OBITOBOM M MMPOU3BOACTBEHHOM AEATEIHHOCTH
YeJIOBEeKa, CBSI3AHHOW C (U3MUECKUMHU MPOLECcCaMy, C MO3UIUN DKOJIOTMYECKOU
0e30MacHOCTH, TPEJACTABICHUN O pPaIMOHAIIBHOM MPUPOJONOIB30BAHUM, a TaKkKe
pPa3yMHOM HCIOJIb30BAaHUM JOCTMDKCHUNW HAyKHM M TEXHOJOTHH ISl JallbHEHUIIero
Pa3BUTHUS YEJIOBEUECKOT0 OOIIEeCTRA,;

MIPUMEHSATH pa3fInyHbIe CrIOcOObI paboThl ¢ HH(pOpMaIMel (HU3NIECKOTO COJIEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(MOPMAIMOHHBIX  TEXHOJOTHUH, TIPU  ITOM
HCIIOJIb30BaTh COBPEMEHHbIE MH(DPOPMAIITMOHHBIE TEXHOJIOTHH JIJISl TOMCKA, IEpepadOTKU
U TIPEABSBICHHUS yU4eOHOW U HAYYHO-TIOMYJIIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS U
WHTEpHIpeTanuu WHOOPMAITUH, TTOTYYSHHOW W3 PA3IUYHBIX WCTOYHHKOB, KPUTHUCCKH
aHAJIM3UPOBATh MOJyYaeMyl0 MH(OpPMAIMIO U OLEHUBATh €€ TOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA WH(OPMAITIH;
MPOSIBJISITh  OPraHM3al[MOHHBIE W [MO3HABATENIbHbIE YMEHHUS  CaMOCTOSITEIBHOTO
MpUOOpETEeHNsT HOBBIX 3HAHWK B TPOIECCE BBIOJHEHUS TPOEKTHBIX U y4eOHO-
UCCJIeI0BATENLCKUX PaboT;



paboTaTh B IpyHNe C MCIOIHEHHEM pA3JIMYHBIX COLMAJIBHBIX POJIEH, IMIaHUPOBATH
paboTy TpyNIbl, pAlUOHATIBHO PpACHpPEEsITh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusAX, OLEHUBATh BKJIAJ KaXIOrO0 U3 YYACTHUKOB TIPYNIbl B pELICHHE
paccMaTpuBaeMOM TPOOIICMEI;

OpOSBIIATh  MOTHBAIMI0O K Oyaymeid mnpodecCHOHATbHOW — ACSITETbHOCTH IO
CHELMAIBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.



COAEP/KAHMUE YYEBHOI'O INIPEJIMETA «®U3UKA»

10 kaace

bazoBsiii ypoBeHb (2 vaca)

Yrayonenusiii ypoeHs (5 4yacoB)

Pasnen 1. ®usnka u METOBI HAYYHOTO TIO3HAHU (2 yaca)

Pasgen 1. HayuHslii MeTOX MO3HaAHUSA Npupoabl (6 gacos)

®usuka — Hayka o npupoje. Hayunbsie MeTObI TO3HAHKS OKPYKAOLIETO MUpa,
Ponb skcniepuMenTa v TEOpUU B MPOLECCE MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B
¢dusuke. MoaenupoBanue GU3NICCKUX SBJICHUN U IIPOIIECCOB.

Hayunsie runore3sl. @u3ndeckue 3aK0Hbl U TEOpUU. [ paHULIbI MPUMEHUMOCTH
¢u3uveckux 3akoHOB. [IpuHIMNI cooTBeTcTBHA. Poilb M MecTO (GHU3MKK B
(GbOopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B MPAKTUYECKOU
NEeITEIbHOCTH JIIOACH.

JlemoncTtpanmu 1. AHanoroBeile W HHU(POBBIE H3MEPUTEIbHBIE MPHOOPHI)
KOMIBIOTEPHBIE TaTYUKU

®dusnka — QyHaaMeHTanbHast HayKa o mpupoje. Hayunslii MeTo no3Hanus u
METO/ABI HCCIICAOBAaHUS (DU3UYECKUX SBICHHHA. DKCIEPUMEHT M TEOpUs B
npoliecce mo3HaHus npuposl. HabmoieHue n 3KCrepuMeHT B (pU3HKe.
Cnocobbl  usmepenusi Qusuueckux Geiudun (amanoeogvle U yu@posvie
usmepumenbHvle NpUOOPLI, KOMNbIOMEPHble OAMUUKOBbIE — CUCTEMDbL).
Ilocpewmocmu  uzmepenuti  uauyeckux eenudun  (abconomnas u
OMHOCUMENbHAS).
MonenupoBanue GU3NYECKUX SBJICHUH U MMPOLECCOB (MaTepuasibHas TOUKa,
aOCOIOTHO TBEPJIOE TEJO, HACATIbHAS KUAKOCTh, UACAIbHBINA a3, TOUCUHBIH
3apsn). I'mnoreza. ®dusnyeckuil 3aKOH, TPAaHUIBl €ro NPUMEHHMMOCTH.
dwusndeckas Teopusi. Porb u Mecto pu3uku B GOPMUPOBAHUN COBPEMEHHOMN
HAy4YHOW KapTUHBI MUPA, B IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, npAKMUKYM
1. Hzmepenue cunvt moxa u HanpsaxjceHus 6 yenu NOCMOSHHO20 MOKA

npu NOMOWU AHANO208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOE.

2. 3uaxomcmeo c¢ yugpoeoi nabopamopueii no ¢usuke. IIpumepoi

UsMeperust puzuiecKux 8eIUYUH NpU NOMOUU KOMRBIOMEPHLIX OaMYUKOS.

Paznen 2. Mexanuka (18 yacos)

Pasnen 2. Mexanuka (35 gacoB)

Tema 1. Kunemaruka (5 gyacos)

Tema 1. Kunemaruka (10 gacoB)




Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, CkOpocTh (CpelHssI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U
YCKOpEHUE MaTepUaIbHOW TOUKH, UX IIPOEKIIUHA HA OCH CUCTEMbI KOOPIAHHAT.
CroxeHne nepeMeneHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPAMOJIMHEHHOE IBHKeHUE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], ITyTH U IIEPEMEILICHUS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHusl.

KpuBonmHeliHoe aBuxkeHue. J[BU>KeHUE MAaTEPUAIIBHOM TOYKH 110
OKPYKHOCTH C IIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
nuHeWHas ckopocTb. [lepuoa u wactora obpamenus. LlenTpocTpemurensHoe
yCKOpeHue. Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue:
CIMJIOMETD,

Mexannueckoe nBmwkeHUE. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHKCHHUSI.
Cucrema otcuéra.

IIpsamas u obpamnas 3a0ayu MexaHuKu.

Paouyc-eexmop mamepuanvHou mouKu, €20 NPOeKyuu Ha OCU CUCHEeMbl
Koopounam. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHash CKOPOCTh) H
YCKOpEHUE MaTepPHAbHOW TOYKH, X MPOCKIIMH HA OCH CUCTEMBbI KOOPIUHAT.
CroxeHue nepeMeneHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHHE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTepHaIbHON TOUYKH OT BPEMEHU U
uX rpaduKy.

CBoOoanHoe majeHue. YcKopeHue CBOOOJHOIO MajeHus. /[eusicenue mena,
OpOWEHH020 NOO Y2lloM K 20pU30HMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCMU




JBUKEHUE CHAPSIIOB, IICMTHbIE U pEMEHHBIE MepeIayu.
/lemoncmpayuu
1. Mogens CHUCTEMEI
XapaKTEPUCTUK JBUKECHUS.
2. [IpeobpazoBaHue ABMKEHUH C UCTIOIB30BAHMEM ITPOCTHIX MEXaHU3MOB.
3. [Tagenwuie Ten B BO3yXe U B pa3pekeHHOM MTPOCTPAHCTBE.
4, HalGmoneHnue ABMKEHUS Tela, OPOIISHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJILHO.
5. M3mepenne yckopeHust CBOOOHOTO TaJICHHUS.
6. HanpaBieHue CKOPOCTH TTPH JIBYKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii skcnepumenm, 1a60pamopmnsie padonmvi’
1. U3yyenwe HepaBHOMEPHOTO JBIDKEHUS C ILEJNbIO OINpeaAeTeHUs
MTHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOMICHUS MEKIY MTYTSAMH, TIPOICHHBIMU TEJIOM 32
MocIeI0BaTeIbHbIEC PABHBIE TPOMEKYTKH BPEMEHH ITPH PABHOYCKOPEHHOM
JBKEHUU C HAYaJIbHOU CKOPOCTHIO, PABHOU HYIIIO.
3. U3ydenue nBI>KEHUS IapHUKa B BI3KOH KUAKOCTH.
4. M3yueHne ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

OTC‘-IéTa, HUITIOCTPAalA KHMHCEMAaTHYCCKUX

U YCKOPEHUs MamepuaibHou moyku om epemeHu u ux epaguxu. KpuBonuHeHnoe
JIBWOKEHUE. [[BHoKEHrE MaTepraIbHOM TOUKH IO OKPYKHOCTH. YTJIOBasl U JIMHEHHAs]

ckopocth. Ilepmom w  wacrora oOpameHus. LleHTpocTpeMHUTEIBHOE
(HOopManbpHOE), KacaTeJabHOE (TaHTCHLIMAIBbHOE) U IMOJHOE YCKOPEHUE
MaTepUaTbHOU TOYKH.

Texnuueckue ycmpoucmea u mexHoA02UYeCKUe Npoyeccyl: CIUIOMETP,

JIBUKEHHE CHApsAOB, LEMHbIe, IlIecTepéHYaTble W pPEMEHHBIE Iepeaayu,
CKOpOCMHbLE TUPMbL.

|/lemoncmpayuu

Monens cucteMbl OTCU€Ta, WILTIOCTPAIMS KUHEMATUYECKUX XapaKTePUCTHK
JIBUOKECHUSL.

Cnocobul uccned08anus O8UNCEHU.

Hnniocmpayus npedeibHO20 nepexood u uzmeperue MeHO8eHHOU CKOPOCTU.
[IpeoOpazoBanue NBIKEHUH C UCTIOIB30BaHMEM MexaHU3MOB. [laneHune

TeJ B BO3/IyX€ U B pa3peKECHHOM IIPOCTPAHCTBE.

HaGnronenue nBWkeHUs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPH3OHTY H
TOPU30HTAIIBHO.

Hamnpasienue ckopocTH MpH ABMKEHUH 110 OKPYKHOCTH.

IIpeobpazosanue y2n060ii CKOpocmu 8 pedyKmope.

Cpasnenue nymeii, mpaekmopuii, cKOpocmeul 08UNCEHUs 00HO20 U MO20 ce
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit Ixcnepumenm, nadopamopuvie padomel, NPAKMUKYM,
M3yueHne HepaBHOMEPHOTO JBID)KEHHUS C IIEJbI0 ONpPE/ENeHUsT MTHOBEHHON
CKOPOCTH.

Hszmepenue yckopeHus npu npsamoIuUHelHOM PABHOYCKOPEHHOM O8UNCEHUU NO
HAKJIOHHOU NAOCKOCTIU.

Hccneoosanue 3asucumocmu nymu om 6peMeHu Hnpu PaeHOYCKOPEHHOM,
08UIICEHUU.

Hsmepenue yckopeHus c860000H020 naoenus (PeKOMeHO08AHO UCNOIb308AHUE
yugposoii 1abopamopuu,).

W3yyeHue 1BUKEHUS Tena, OPOIIEHHOr0 TOPU30HTAIBHO. [Ipogepka cunomesvi
0 NPAMOU NPONOPYUOHANLHOU 3ABUCUMOCTIU MeHCOY OAIbHOCMbIO NONEMA U

HAYAbHOU CKopocnblo meila.

2 3pecb v fanee NPUBOAUTCA PACLLUMPEHHbIV NepeyeHb 1abopaTopHbIX PpaboT M ONbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbI6OP N0 CBOEMY YCMOTPEHMIO C Y4ETOM BbiGpaHHoro YMK 1 nmetoLeroca obopyaosaHus.



H3yuenue Osudicenuss mena no OKPYHCHOCMU C NOCMOSHHOU NO MOOYIIO
CKOPOCMbIO.

Hccnedosanue 3asucumocmu nepuooa 0opaujeHuss KOHUYecKko20 MasmHuKkd
om e2o napamempos.

Tema 2 .JIunamuka (7 4acoB)

Tema 2. Tlunamuka (10 gacos)

[IpuHnun  otHOcuTensHOCTH  ['anmunes. HeroToHa.
NHepuuanpHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ipuniun cynepnosuiuu cuii. Bropoit 3akon HetoTona jyist
MarepuanbHOU ToukU. Tpetuil 3akoH HproTOHA 17151 MaTepUANIbHBIX TOYEK.
3akoH BceMHpHOTO Tsrotenus. Cuia Tsbkectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckoyibxeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKOJbXEHHS U cuia TpeHus nokos. Kosdduuuent
TpeHust. Cuiia CONpOTUBIIEHUS IPU ABMXKEHUU TeJla B )KMJIKOCTH WU rase.
[ToctynatensHoe U BpalaTebHOE ABMKEHHUE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpalieHus. [lineuo cuibl. YciioBus
paBHOBECHS TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumenerue: IMOAIINITHUKHA,
JBUKEHHNE NCKYCCTBEHHBIX CITyTHHKOB.
/[emoncmpayuu
. SIBNIeHNE MHEPLWH.
. CpaBHEeHHE Macc, B3aUMOJICHCTBYIOITUX TeJl.
. Bropoii 3akon Herorona.
. U3mepenue cuil.
. Cnoxenue cui.
. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeopMariuu.
. HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOIBEME U MAJCHUU.
. CpaBHEeHUE CUJI TPEHUS MTOKOSI, KAUEHHSI M CKOJIbKEHHUS.
. YcnoBus paBHOBeCHUs TBEPAOTO Tena. Buibl paBHOBECHS!.
Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut

1. VI3yyenue nBuxkeHus Opycka Mo HaKJIOHHOU TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
PE3UHOBOM 00pa3sIe, OT uxX AeGopManuu.
HccnenoBanue ycinoBHil paBHOBECHS TBEPIOIO TeJIa, UMEIOLIETO OCh BPALCHUS.

IlepBblii  3aKOH

OO ~NO O WN P

IlepBbiii 3akoH Hprorona. MHepuumanehbie cucreMbl orcyéra. IIpuHiun
oTHocutenbHocTH  [amwnes.  Heunepyuanohvie — cucmemvt  omcyéma
(onpedenenue, npumepsl).

Macca tena. Cuna. [IpuHuun cynepno3uuuy cui.
Bropoii 3akon HproToHa /1 MaTepraabHOM TOUKH.
Tpernii 3akoH HpIOTOHA [U1s1 MaTEPUATIBHBIX TOYEK.

3aKoH BCEMUPHOIO TATOTEHUS. IKBUBANEHMHOCHb
U UHEePMHOU MACCHI.

Cuna TsokectH. 3asucumocms yCKopeHusi c60600H020 NAOEHUsI OM GbLCOMbl
HAO NOBEPXHOCMbIO NIAHembl U OM 2eocpaghuieckoll wupomsl. Jleudxcenue
Hebecnvlx men u ux cnymuuxos. 3axouwvi Kennepa. IlepBas xocmuueckas
CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tenma. Bec mena, osudcywecoca c
yckopenuem.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIBKEHHS U CUJIa TPEHUS MTOKOS.
Kospdunuent Ttpenus. Cunia CONpOTHUBIEHUS TPH JBWKEHUU Tela B
KHUJIKOCTH WM Tasze, €€ 3d6UCUMOCHb Om CKOPOCMU OMHOCUMENbHO20
O08UIICEHUS.

[/lasnenue. ' uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHolo2uyecKue npoyeccwvl: TOAIINIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

|/[emoncmpayuu

Habnooenue 0gudicenusi mesn 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCEMAX
omcuéema.

I Ipunyun omnocumenvHocmu.

Kauenue 068yx yunuHopos uiu wapos pasHou Maccvl ¢ 0OUHAKOBLIM YCKOPEHUeM
OMHOCUMENbHO HEUHEPYUATbHOU CUCTIEMbl OMCUEMAL.

Cpasnenue pasnooeticmgyroujei RPUILOHCEHHbIX K Mey CUl C NPoUu3eeoeHuem
Maccwl mena Ha e20 YCKOpeHue 8 UHEPYUANbHOU CUcmeme omcuéma

epaeumauMOHHoﬁ




Pasencmesocun, osHukarowux 8 pesynomameszaumooelicmeuamern. Mzmepenue
MAcc no 83aUMO0eticmauro.

Heegecomocmeo.

Bec Tena npu yckOpeHHOM OIBEME U MTAJICHUH.

LenmpobesicHble MexaHu3Mbl.

CpaBHEHHE CHII TPEHUS ITOKOSI, KAUEHUS U CKOJIBKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabdomvi, npPAKMUKYM
W3mepenune paBHOJACHCTBYIOIIEH CHJI MPU ABIKEHHH OpycKa MO HaKJIOHHOW
IJIOCKOCTH.

IIposepka cunomesvi 0 HE3ABUCUMOCU BPEMEHU OBUNCEHUSI OPYCKA NO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCHI.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT uX JedopMaIuu.

H3yueHue 0gudicenus cucmemul mei, C653aHHbIX HUMbIO, NEPEKUHYMOU Yepe3
1é2Kutl OJI0K.

Uszmepenue koagpuyuenma mpeHus no seiudune y2io8020 Kodgguyuenma

sasucumocmu F (N).

mp
Hccnedosanue osudicerusi 6pycka no HaKIOHHOU NIOCKOCMU ¢ NePeMeHHbIM
K03ghhuyuenmom mpenus.

H3yuenue 0gudicenus epy3a Ha 64y ¢ mpeHuem.

Tema 3 Cratuka TBepaoro Teia (5 4acon)

AOGcomotHo TBEpHoe Teno. I[locTymarenbHOoe W BpamaTesibHOE JBUKEHUE
TBEpAOro Tesna. MOMEHT Cuiibl OTHOCUTENBHO OCH BpaileHus. [linedo cuibl.
CnoxxeHue cuil, NMPUIIOKEHHBIX K TBEpAoMY Teny. LleHTp Tsbkectu Tena.
VYcinoBusi paBHOBecHs TBEPAOro Teia. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3InyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea U MmMexHOAOSUYECKUE NPOYeccvl: KPOHIITEHH,
CTPOUTEILHBIN KpaH, peméTyaThie KOHCTPYKITUH.

|/[emoncmpayuu

YcnoBust paBHOBecHsl. Buipl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaxmukym
HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOILEr0 OCh
BpalleHHsL.

KoHcTpynpoBaHue KpOHIITEHHOB U pacd€T CUIT YIPYTOCTH.




N3yuenne ycToMYrMBOCTH TBEPIOTO TEJIa, UMEIOIIETO TIOMA b OMOPHI.

Tema 3 3akoHbI cOXpaHEeHHUs B MeXaHHKe (6 4acoB)

Tema 4 .3akonbl coxpanenus B Mexanuke (10 gacoB)

Hmnynbsc MaTepuaibHON TOUKH (Tela), CHCTEMbl MaTepUaIbHBIX TOYCK.
Nmnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA TEJIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE BUKEHHE.
Pabora cuibl. MOIIIHOCTH CHITBI.
Kunernueckas sHeprusi MaTepuaibHOU ToUkH. Teopema 06 H3MEHEHU U
KUHETHUYECKON SHEPIUMU.
[TorennmansHas sueprus. [lorennuansHas sHeprus ynpyro aeGopMupoBaHHON
npyxunbl. [loTeHnanbpHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3€MITH.
[ToTennumanpHble 1 HEMOTEHIUAIbHBIE CUIIBI. CBsI3b pa0OTHI HEMOTEHIIUATBHBIX
CWJI C U3MEHEHHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumenerue . BOIOMET, KONE,
MPYKUHHBIN TUCTOJIET, JBUKEHUE PAKET.
/lemoncmpauyuu
1. 3akoH coxpaHeHUs UMITYJIbCA.
2. PeakTHBHOE IBIKEHUE.
3. [lepexox MOTEHIIMAIBEHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot
1. Uydenue abCONOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO ABYX
OJINHAKOBBIX HUTSHBIX MAsITHUKOB.
2. HccnenoBaHue cBS3H pabOTHI CHITBI C U3MEHEHUEM MEXaHUYeCKOM
SHEPIruU TeJla Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KTYTa.

Hmmysibc MaTepHaIbHOU TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [{enmp
Macc cucmemvl MmamepuanbHvlx mouex. Teopema o ogudicenuu yenmpa
macc.

HMnynbe cuiibl 1 K3MEHEHNE UMITYJIbCA Tela. 3aKOH COXPaHEHUs

UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

Momenm umnynvca mamepuanvhou mouku. [lpeocmasnenue o coxpanenuu
MOMEHMA UMNYIbCA 6 YEHMPANbHbIX NOAX.

PaboTa cuibl Ha MaJIoM M Ha KOHEYHOM ITepeMeIieHuu. I paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckas sHeprust MaTepraibHoi Touku. Teopema 00 n3MeHeHUH
KMHETUYECKON SHEPIUU MaTEpPHUAIIbHON TOYKH.

IToTreHuManbpHbIe U HENOTEHUUAIBHBIE CUIIBL. [lomenyuanoHas sHepaust.
Ilomenyuanvnas suepeus ynpy20 0e@opmMupo8anHHol NPYICUHDBL.
Ilomenyuanvnas suepeus mena 6 0OHOPOOHOM 2pPABUMAYUOHHOM NOJIe.
Ilomenyuanvnas suepeus mena 6 2pasUMayUOHHOM Nojie 0OHOPOOHO20 Wapa
(6nympu u ene wiapa). Bmopas kocmuueckas ckopocms. Tpemvs kocmuueckast
CKOpOCHb.

CBs3b pPabOThl HEMOTEHIHAIbHBIX CHJI C H3MEHEHHEM MEXaHWYeCKOMH
SHEPrUM CUCTEMBI TeJ. 3aKOH COXPaHEHMsS] MEXaHWYECKOM HHEprum.
Ynpyaue u neynpyeue cmoaknosenus.

Ypasnenue bepnynnu ona udeanvnou dcuokocmu Kak cieocmeue 3aKoHa
COXpaHeHUs MEXAHUYECKOU IHePIUU.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccol. IBUKEHNAE PAKET,
BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe KamaHue Ha
KOHbKAX.

|/[emoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE nBUXKEeHUE. H3mepenue
MOWHOCMU CUTTBL.

H3menenue snepauy mena npu cogepuieHuu pabomoi.

B3anMHbIe IpeBpallleHNs] KHHETUYECKON U MOTEHIIMAIBHON YHEPTUN ITPU
JIEICTBUM Ha TEJIO CHJIBI TSXKECTH U cuiIbl yripyroctu. Coxparnenue

9Hepeuu npu c60000HOM NAOEHUU.




Yuenuueckuit sxcnepumenm, nabopamopnsie padomeol, NPAKMUKYM
1. Uzmepenue umnyivca mena no mopmo3HOMY NYMu.
2. Hsmepenue cunvl mseu, CKOpocmu MoOeIu S1eKmpoMoOuis u
MOWHOCIU CUTbL MSACU.
3. CpasHeHue uzmenenus UMnYIbCa meid ¢ UMNYIbCOM CUTBL.
4. Hccnedosanue coxpaneHuss UMnYIbca npu Yynpyeom 83aumo0eucmeul.
5. Usmepenue kunemuyeckou sHepeuu meaa no mopmo3HOMY HYymu.
6. Cpasnenue uzmenenus NOMEHYUATLHOU IHEPSUL NPYICUHBL C
pabomoii cuibl mpeHus.
7. Onpeoenenue pabomuvl Cuibl MPeHUst NPU OBUNCEHUU Med NO
HAKAOHHOU NIOCKOCHU.

Pazznen 3. MonekynspHas pusuka u TepMoauHamuka (24 yaca)

Paznen 3. MonekyssipHast pusrka u TepMoanHamuka (49 gacon)

Tema 1. OcHOBBI MOJICKYJISIPHO-KHHETHYECKO# TeoprH (9 yacoB)

Tema 1.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKO#H Teopuu (15 yacoB)

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE
obocHoBanue. bpoynosckoe nsuxenue. uddys3us. Xapakrep IBUKEHUS U
B3aWMO/ICVCTBUS YacTHI] BeulecTBa. MoJenu CTpOEHUs ra30B, KUJIKOCTEN U
TBEPABIX TEJ U 0OBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOJIEJICH.
Macca u pa3zmeps! mosnekyi. Konmnuectso BemectBa. [loctossHas ABoranpo.
TermmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp
enscust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETHYECKOM TEOpUHU HIeaTbHOTO raza. AOCOII0THAS TeMIIEpaTypa Kak Mepa
CpelHe KHHETUYECKON SHEPTUU TEIUIOBOTO IBUKEHHUS YACTHIL ra3a.
[IIxana tremneparyp KenbBuna. ['a30BbIe 3aK0HBI. Y paBHeHHE MeHaerne-
eBa—Kuaneiipona. 3akon JlansToHa. M30mpoiieccsl B ueaibHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n30dapa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumereHue. TEpPMOMETD,
Oapomerp.
/lemoncmpayuu

1. OmnbIThl, JOKa3bIBAIONINE TMCKPETHOE CTPOCHKE BELIECTBa, POTO-

rpaduu MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

2. OnbiTh 10 AU (Y3UH KUAKOCTEH U ra30B.

3. Mopnienb OpOYHOBCKOTO JABHKEHHS.

4. Monens onbita [llTepra.

OcCHOBHBIE MOJIOKEHUS MOJIEKYIsIpHO-KuHeTHnueckoi Teopun (MKT), nx
onbITHOE ob6ocHoBanue. [nugdys3us. bpoyHoBckoe nBuxeHue. Xapakrep
JIBUKECHHSI M B3aUMOJICVCTBUS YaCTHULL BellecTBa. Moienu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPABIX T€J U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pasmepsl Mmosiekyn (atomoB). KomuuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTtypa u criocoOs! e€ uzmepenus. [lkana
temriepatyp Llenscus.

Monens naeansHoro raza B MKT: yacTuiisl raza 1BUXKyTcsl XaOTHUECKU U

HE B3aUMOJIEUCTBYIOT JAPYT C IPYTOM.

I"a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianeipona.

AbcomoTHas Temneparypa (mkana remneparyp Kenbsuna). 3akoH [lanbsToHa.
N3omporeccsl B ueaabHOM raze ¢ NOCTOSIHHBIM KOJIMYECTBOM BEIECTBA.
I'padmyeckoe npeacTaBieHue H30IPOLECCOB: U30TEPMA, H30X0Pa, U30-

Oapa.

CBsi3p  MeXIy [aBICHHMEM W  CpeJHEH KUHETUYECKOM JHEeprueu
MOCTYNATEILHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYIT WACAIBHOTO ra3a (OCHOBHOE
ypaBaenue MKT uzaeanbHOro rasa).

Cés3b abcomommoti memnepanmypsl MepmMoOUHAMUYECKOL CUCIEMbL CO CPeO-Hell
KUHeMUYeCcKou dHep2uetl nOCmynamenbHo20 Menio8020 O8UINCEHUs e




5. OmbITbl, JOKA3BIBAIOLINE CYIIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUSL.
6. Mozens, HIUTIOCTpUPYIOLIast MPUPO/Y JTABJICHUS ra3a Ha CTEHKU COCYy/Ia.
7. OnbIThl, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSIHUS UEAIbHOTO I'a3a,
M30-TIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nadvopamopnuie padomaot
1.  Ompenenenuie Macchl BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE
M3MEpEeHUI 00bEMA KOMHATHI, IABJICHUS U TEMIIEPATYPHI BO3yXa B HEH.
2. HccnepoBaHue 3aBUCMMOCTH MEX1Y TapaMeTpaMH COCTOSTHUS
Pa3peKEeHHOT 0 Tasa.

uacmuy.
Texuuueckue ycmpoticmea u mexHono2uiecKue npoyeccol. TEpMOMETP,
OapoMeTp, noyueHue HaHOMamepuaos.

|/[emoncmpayuu

Mopenu IBHKEHUS YaCTHI] BEILIECTBA.

Moens OpOYHOBCKOTO JIBUKCHHSI.

Buoeoponuk c 3anucwvio peanbHo20 6POYHOBCKO20 OBUNCEHUS.

Juddysus xuakocTen.

Mopensb onbita LlTepHa.

IIpuTsxeHne MOJIEKYII.

Mojenu KpUCTaINTMYECKUX PEMIETOK.

Habmronenue u nccrnenoBanue N30MpoIeccoB.

Yuenuueckuit Ixkcnepumenm, nabopamopnvie padbomovl, NPAKMUKYM
Hccnedosanue npoyecca ycmanosieHusi MmMeniog8o20 paeHOGeCUsi Npu
mensioooMmene mMexncoy 2opsayell U X0100HOU 8000

H3yuenue uzomepmuuecko2o npoyecca (PeKoMeHO08aH0 UCHONb308AHUE
yugposoii 1abopamopuus).

U3yuenue uzoxopnoco npoyecca. Mzyuenue usobaprnozo npoyecca.

IIposepka ypaenenusi cocmosiHus.

Tema 2. OcuoBsl TepmoarHaMuku (10 yacos)

Tema 2. Tepmoaunamuka. Terossie Marmabl (20 yacoB)

TepmoarHamMuueckas cucreMa. BHYTpeHH I SHEPT U TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIOc00bI €€ n3MeHeHus. KonudecTBo TeraoTsl U padoTa.
BryTpenHsis sHeprus 0THOATOMHOI0 W/I€aJIbHOIO ra3a. Bubl Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3Ty4YCHHE. Y IeNIbHAs TEIIOEMKOCTh
BenlecTBa. KomnyecTBo TEMIOTHI pH TEIIONEpeaaye.

[Tonste o0 amgmabatHoM mporecce. I[lepBblif 3aKOH TePMOIUHAMUKHU.
[IpumeneHre nepBOrO 3aKOHA TEPMOJMHAMUKM K  H30MPOLIECCAM.
I'paduueckas naTepnperanus paboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.
Tennossie MmammHbL. [IpuHIIATIBI IEHCTBUS TETUIOBBIX MamiuH. [Ipeobpa3oBanus
sHepruu B TemioBbix MammHax. KI1/] tennoBoii mamuuel. Hukna KapHo u ero
KIIZI. Dxonorudeckue mpoOaemMbl TEIIIOIHEPTETHKH.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHeHue: IBUraTeib
BHYTPEHHETO CropaHusi, OBITOBON XOJOIUILHUK, KOHJIUIIHOHED.
/lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3a0anue enewnux ycnosuti ons T/
cucmembl. Bhewnue u enympennue napamempol. Ilapamempor T/ cucmemvl
KAK cpeonue 3HAUeHUs elUdUH, ONUCHIBAIOUWUX €€ COCMOSHUE HA
MUKPOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/]
cucmemvl K meniogomy pagHo8ecuio.

Monens uaeanbHOTO Ta3a B TEPMOJAWHAMHKE — CHCTEMa YpaBHEHUH:
ypaBHeHHe MeHnneneeBa—Kianeiipona W BBIpaXXEHHE s BHYTpEHHEH
DHEPTrUU. YCIIOBUS NMPUMEHUMOCTH STOW MOJENH: HU3Kas KOHIICHTPAIUS
YacTHIl, BbI-COKHE TeMIeparypbl. BblpakeHue Uisi BHYTpEHHEH >HEpruu
OJTHOATOMHOTO HJEANIbHOTO Ta3za. Kegasucmamuueckue u Hecmamuyeckue
npoyeccul.

OneMeHTapHas paboTa B TepMOAMHAMUKe. Beruncienue padoTsl o rpaduky
npouecca Ha pV-auarpaMmme.

Terutonepenava kak croco0 U3MeHeHus1 BHyTpeHHel sHeprun T ] cucteMbl




1.  V3meHeHuWe BHYTPEHHEH SHEPTUU TeJla IPH COBEPIIEHUN PaOOTHI:
BBUIET IPOOKU U3 OYTHUIKH MO IEHCTBUEM CKATOT0 BO3/lyXa, HarpeBaHUE
s¢upa BIaTyHHOU TpyOKe MyTéM TpeHHs (BUIC0IEMOHCTPALIUS).
2. W3MeHeHne BHYTpEeHHEN SHEPTUH (TEMIIEpaTypbl) Tela IpU
TEIUIO-TIepe-/1aye.
3. OnbIT 10 a1abaTHOMY PAaCIIUPEHUIO BO3/TyXa (OTIBIT C
BO3YIIHBIM OT-HHBOM).
4, Mopenu mapoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHHUs,
peaKk-TUB-HOTO JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut

1. U3mepenue yaenbHON TEMIOEMKOCTH.

0e3 coBepieHus: paboThl. KoHBEKIUs, TEIONPOBOIHOCTD, U3TyUCHHE.
KonungecTtBo TermmoTel. TemnoéMKocTh Tena. Yoervrasn u Moasaprast
mennioémkocmu geujecmea. Ypasnenue Matiepa. Y nenbHasi TEILIOTa CTOPaHUS
ToruiiBa. Pacuér konuuecTBa TemioTh Npu Terionepenayde. [louarue oo
anunabatHoM mporiecce. [lepBblit 3aK0H TepMOIMHAMUKH. BHYTpeHH s
sHeprus. KonudyecTBo TemnoTsl 1 paboTa Kak Mepbl HU3MEHEHUSI BHYTPEHHEH
sHepruu T/] cucremsl.
BTopoii 3aKk0H TepMOJIMHAMUKU JJIsI PABHOBECHBIX MTPOLECCOB: Yepe3
3aJJaHHOE paBHOBECHOE cocTosiHuE T/l cucTeMbl MPOXOIUT €IUHCTBEHHAS
anuabara. AOcomroTHas Temneparypa. Bropoii 3aKoH TepMOANHAMUKY IS
HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpEaTh TEIJIOTY OT OoJee
XOJIOTHOTO TeNa K Oosiee HarpeToMy 0e3 komreHcanuu (Kiaysuyc).
HeoOpatumocTs npupoAaHbIX mporeccoB. [IpuHINIIBL AEHCTBHS TETUIOBBIX
MaIlIvH.
KIT. MakcumansHoe 3Hauenue KII/. Llukn Kapno. Dkonornyeckue
aCTEeKTHhI HCIIOJIb30BAHUS TETJIOBBIX ABUTaTeNnel. TerioBoe 3arps3HeHne
OKPYXAaIOIIEH CPeabl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl: XOMOANIbHUK,
KOHIULIMOHED, TU3ETIbHBIA U KapOIOpaTOPHBIN IBUTATEIH, naposas mypouna,
noJy4eHue CBEPXHUSKUX MeMNnepamyp, YMuiu3ayus « meniogblx» 0mxo008 ¢
UCNOIb308AHUEM
MeNnI08020 HACOCA, YMUIUZAYUS OUOOP2AHUYLECKO20 MONIUBA Ol 8bIPAOOMKU
«mennogouy u dnekmpoanepeuu. /Jemoncmpayuu

1. VI3meHeHue Temnepatypsl IpH aJMadaTHYECKOM PaCIIUPEHHH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHEeHUE yAETIbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTuH.

5. UccnenoBanue aanabaTHOTO mpoliecca.

6. KomnviomepHole mooenu meniosvix dgueameneil.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym

1. I3Mepenue yaenpHOM TeII0EMKOCTH.

2. Hccneoosanue npoyecca ocmvlanus eeuecmaa.

3. Uccneoosarnue aduabamnoeo npoyecca.

4. U3zyuenue 83aumocessu sHepeuL MeXCMONEKVIAPHO20 63AUMOOEtCEUS
U memnepamypuvl KUNeHUs HUOKoCmell.

Tema 3. Arperatnsie coctosiHus BernectBa. dazoBbie mepexoasl (5 gacoB)

Tema 3. ArperaTtrbie cocTossHus BemiectBa. Pa3oBbie mepexonl (14 gacos)




[TapooGpa3oBanue u koHAeHcalus. Mcmapenue u kunenune. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAJKHOCTB BO3yXa. HachleHHbll nap. Y ieapHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT AaBJICHUS.
Tépnoe Teno. Kpucrammmaeckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB
kpuctaios. JKunkue kpucramibl. CoBpeMeHHble Matepuainsl. [lnapnenue u
KpUCTaJu3aius. Y ieibHast Teriora riasnenus. Cyonumanms.
YpaBHeHH€ TEII0BOro HanaHca.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeneHue. TArpoMeTp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOTYYCHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu

1. CBoiicTBa HACHIIIEHHBIX [1APOB.

2. Kurienue npu NOHUKEHHOM JaBJICHUH.

3. CriocoObI u3MeEpeHNs BIaKHOCTH.

4. HabmoieHre HarpeBaHus U TUTABJICHHUS KPUCTAJUTMYECKOTO BEIIIECTBA.

5. JleMOHCTpalnus KpUCTaJLIOB.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padbomut
1. smepeHue OTHOCUTENbHOM BIAXKHOCTH BO3/TyXa.

[TapooOpazoBanue u koHaeHcalws. Mcrnapenue 1 kunenue. Y ienpHast TeroTa
napooOpa3oBaHusl.

HacelenHbie 1 HeHachIeHHbIE Tapbl. KauecTBeHHast 3aBUCUIMOCTD
IUIOTHOCTH U JIaBJICHUS HACHIIICHHOTO Mapa OT TEMIEPATyphl, UX
HE3aBUCHMOCTb OT 00BhEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIepaTyphl
KHUIICHUS OT JJaBJICHUS B KUIKOCTH.

Brnaxnocts Bo3ayxa. AGCOMIOTHASI 1 OTHOCHUTEINIbHAS BIaKHOCTh. TBEpIOE
teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOHCTB
KpucTayuioB. [IaBnenue u KpucTauu3amnus. Y 1esibHast TeIUI0Ta IUIABICHHS.
CyOmumarusi.

|/ledhopmayuu meépoozo mena. Pacmsicenue u cocamue. Cogue. Mooy
FOnea. [Ipeoden ynpyaux deghopmayuil.

Tennosoe pacwupenue scuokocmel U meépovlx mei, 00vbEMHOE U

NiuHeliHoe pacuiupenue. AHeapMOHUIM MEeNNI08bIX KoeOanull yacmuy
gewecmea Kaxk npUYUHa menio8o20 pacuupenus mei (Ha KaiecmeeHHoM
(yposHe).

IIpeobpazosanue suepeuu 6 hazosvix nepexooax. YpasHenue menioeo2o
banamuca.

Ilosepxnocmuoe Hamsicenue. Koagpguyuenm NOBEPXHOCMHO20
Hamsaxcenus.. Kanunnapuvle senenus. /lagieHue noo  UCKPUBTEHHOU
nosepxnocmolio scuoxocmu. Dopmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHojuo02uiecKue npoyeccsl’ KUJIKUe KPUCTaIIIbI,
COBpPEMEHHBIE MaTEePHUATIBI.

|/[emoncmpayuu

TennoBoe paciupenue. CBoCTBa HACKIIIIEHHBIX TTapoB. Kumnenue.

Kurienre nmpu MOHMKEHHOM JIaBJICHUH.

H3zmepenue cunvl nogepxnocmmnozo Hamsxcenus. Onvlmol ¢ MbLIbHbLIMU
NIEHKAMU.

Cmauueanue. Kanunnapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCIU.
CriocoObI M3MepeHusl BIaXHOCTH. MccieoBanne HarpeBaHus U TUTABIICHHS
KPUCTATTNYECKOTO BEIIECTBA.

Buowt deghopmayuii. Habnooenue manvix deghopmayuii. Yuenuueckui
IKcnepumenm, abopamopHvie padomvl, npakmuxym Hzyuenue
3aKOHOMepHOCmel UCNAPeHUs HCUOKOCEL.

U3zmepenue yoenvrotl meniomsl niasienHus iv0a. M3zyuenue ceoticmea

HACLIWEHHRbIX NAPOE.




N3mepenne abCoMOTHON BIIAXKHOCTH BO3/IyXa M OIICHKA MacChl TapOB B
MIOMEIIICHHH.

Uzmepenue koa¢hghuyuenma no8epxHoCmHO20 HAMANCEHUS.
Hzmepenue mooyns FOuea. Hccnedosanue sagucumocmu deopmayuu
[pesunosoco 0bpazya om npuLONCeHHOU K Hemy CUTbL.

Pa3znen 4. DnextpoauHaMuka (22 Jaca)

Pa3znen 4. Dnextpoaunamuka (54 gaca)

Temal. Dnexrpocraruka (10 gacos)

Tema.l. Dnekrpudeckoe moie (24 Jaca)

DnekTpuzanust Tel. DJEeKTpUuecKkuil 3apsa. [[Ba Buaa 3IEKTPUUYECKUX
3apsnoB. IIpoBopgHMKHM, JUAJIEKTPUKM M IOJIYIPOBOJHUKH. 3aKOH
COXPAHEHHUs IEKTPUUYECKOTO 3apsa.
Bsaumopeiictsue 3apsaaoB. 3akoH Kynona. ToueuHbli 251€KTpUYECKUN 3apsl.
OnexTpuueckoe noyie. Hanpspk€HHOCTD 3ekTpuyeckoro nosst. [punnun
CYIEPIO3ULIMH IIEKTPUYECKUX NTosIeH. JINHUN HanpsyKEHHOCTU
AIEKTPUYECKOTO TOJISL.
Pabota cui anekTpocratiuueckoro nois. [Torennuan. PaznocTs noTeHunanos.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUUECKOM IoJie. J{uanekTpudeckas
IIPOHUIIAEMOCTD.
OnexrpoéMkocTb. KonaeHncarop. DneKTpo€MKOCTh TIOCKOTO KOH/IEHCATOopa.
OHeprus 3apsHKEHHOI0 KOHAEHCATOpa.
Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: SIEKTPOCKOII,
AJIEKTPOMETP, JIEKTPOCTATUUECKAs 3allUTa, 3a3€MIIEHUE HIIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTEP.
/[emoncmpayuu

1. YerpoicTBO M TPUHLIKI IEHCTBUS AJIEKTPOMETPA.

2. B3anMoieficTBre HAIEKTPU30BAHHBIX TEJL.

3. DIEeKTPUUECKOE M0JIE 3aPSHKEHHBIX TE.

4. [IpOBOJTHUKY B 3JIEKTPOCTATUIECKOM IIOJIE.

5. DnekTpocraTuyeckas 3alura.

6. JIMDIEKTPHUKH B DIIEKTPOCTATUICCKOM TIOJIE.

7. 3aBHCUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT

IUIONIA U IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON

IIPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOH/IEHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut
1. U3mepenue 351eKTpoEMKOCTH KOHIEHCATOpa.

OnekTpuzanusi Tell U e€ NposBICHMs. DIeKTpuueckuil 3apsa. JlBa Buma
ANEKTPUUECKUX 3apsnoB. [IpOBOAHUKHU, NUAJIECKTPUKH U TMOJIYIPOBOIHUKHU.
DNeMEHTapHBIN 3JIEKTPUUECKUI 3apsAll. 3aKOH COXPAHEHHUS JIEKTPUUECKOIrO
3apsiza.

B3aumopgeiictBue 3apsnoB. Toueunblie 3apsaabl. 3akoH KyinoHa. DieKTpuueckog
nosne. Ero nelictBue Ha  dyeKTpuueckue  3apsanbl.  Hanpsk€HHOCTH
anekTpudeckoro  mosig.  IlpoOubiit  3apsn.  JluHum  HanmpsHKEHHOCTH
ANEKTpUYECcKOro nosst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIHaIbHOCTh 3JEKTPOCTATUUECKOTO MoJIsL. Pa3HOCTh MOTEHIIMAJIOB U
HanpspkeHue. [loTeHuumanbHast 3HEprust 3apsiia B 3JEKTPOCTaTHYECKOM
nosie. [loTennuman snekTpocTaTuueckoro noiid. Cs3b HAaNPsHKEHHOCTH

MoJis M Pa3HOCTU TIOTEHUHUAIOB JJs 3JEKTPOCTaTHMUECKOTro moisl (Kak
OJIHOPOAHOI0, TAK U HEOJHOPOIHOTIO).

[IpuHIMI Cyneprno3uliuy ANEKTPUIECKUX MOJIEH.

Ilone moueunoco 3apsaoa. Illone pasHomepHo 3apsdicenHoli cgepol. Ilone
[pasHomepHo 3apsdcenno2o no 00vémy wapa. llone pagnomepHo 3apariceHHO
beckoneunou niockocmu. Kapmunol 1uHutl HANPA#CEHHOCMU DMUX NOAel

U OKEUNOMEHYUATLHBIX NOBEPXHOCTIELL.

[TpoBOAHMKY B 3JEKTPOCTATHUECKOM I0JI€. Y CIOBUE paBHOBECHUS 3apsi/IOB.
Husnextpuku B 3JieKTpocTaTMueckoM  mone.  Jusnextpuueckas
IIPOHHUIIAEMOCTh BEIIECTBA.

KonzeHcarop. OneKTpoEMKOCTb KOHJEHCAaTOpa. JNEKTPOEMKOCTH IUIOCKOIQ
KOHJIeHCaTopa.

Ilapannenvnoe coedunenue konoencamopos. Ilociedosamenvroe coeounenue
KOHOeHcamopog. JHEPTUs 3apsKEHHOT0 KOHAEHCATOopa.

/leusicenue 3apanceHHoU yYacmuybl 8 OOHOPOOHOM INEKMPUUECKOM HOJe.
Texnuueckue ycmpoucmea u MexHONI02UYecKue Npoyeccsyl. SJIEKTPOCKOIL,

QJICKTPO-METDP, SJICKTPOCTATHYICCKAA 3allIUTa, 3a3CMJICHUC 3H€KTp0HpH60pOB,




KOHJICHCATOPBI, 2erepamop Ban oe I paagha.

|/lemoncmpayuu

YCeTpoicTBO ¥ MPUHIUI JEHCTBUS SJIEKTPOMETPA. DIIEKTPUUECKOE T0JIE
3apsHKCHHBIX IIIAPUKOB. DIEKTPHUECKOE MOJIE ABYX 3apsHKEHHBIX IIACTHH.
Mooenv anexmpocmamuueckoeo eenepamopa (Ban oe I paagha).
[TpOBOAHHKY B 3JIEKTPUYECKOM TIOJIE. DIIEKTPOCTATHICCKAs 3aIIHTA.
Yempoticmeo u deticmsue konoencamopa noCmosHHOU U nepemMeHHOU
émkocmu.

3aBHUCHUMOCTD MEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOPa OT IUIOIIA M TUIaCTHH,
pacCTOSTHUS MEXKy HUIMH U JUAJICKTPHUSCKON MPOHUIIAEMOCTH.

DHeprust NMEKTPHUECKOTO MOJIs 3apsHKEHHOT0 KOHIGHCATOopa.

3apsaoka u paspsaoxka KOHOeHCamopa yepes pe3ucmop.

Yuenuueckuit 3xcnepumenm, nabopamophsie padomol, NPAKMUKYM
Oyenka cun 83auUMo0eucmsusl 3apAHCeHHbIX Meil.

Habnioodenue npespaujerus sHepeun 3apsiceHH020 KOHOeHCamopa 6 SHep2uto
u3nyHenus

ceemoouooa. M3yuenue npomeKkanust moka 6 yenu, cooepicaujeli KOHOeHCamop.
Pacnpedenenue paznocmu nomeHyuanos (Hanpsaxjicenus) npu
nOCNe008amMenbHOM COCOUHEeHUU

KoHOeHcamopos. Mccnedosanue paspsada KOHOEHCamopa uepes pe3ucmop.

Tema 2. [TocTosiHHBIN dneKTpUYecKuii Tok. TOkHU B pa3HbIX cpenax (12 yacos)

Tema 2. TTocTOSHHBIH AIIEKTPUUECKHI TOK (24 yaca)

DNEKTPUUECKUA TOK. Y CIIOBUS CYIIIECTBOBAHMSI AJICKTPUUECKOTO TOKA.
Hcrtounuku Toka. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Henu.

DNEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIbHOE CONPOTUBIIEHUE BEIIECTBA.
[locnenoBarensHOE, TapaIeNbHOE, CMENIAHHOE COEUHEHNE TPOBOJHUKOB.
Pabota snektpuueckoro Toka. 3akon Jxoymns—IJlenia. MomHoCTh
AIEKTPUUYECKOTO TOKA.

3/1C u BHyTpeHHEE CONPOTUBIIEHNE HCTOYHUKA TOKA. 3aKoH OMa U1 TOJIHOM
(3aMKHYTOM) 25ekTpuueckoit emu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsl MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTD
COMPOTHUBIIEHUS METAILJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.
DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

Cuna toka. IlocTossHHBIN TOK. Y CI0BUS CYILIECTBOBAHUS IIOCTOSIHHOTO
anekTpuieckoro Toka. Mcrounuku toka. Hanmpsokenne U u 3J1C E. 3akon
OMa 111 yyacTKa LETH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb CONPOTUBIIEHUSI OJJTHOPOIHOTO
MIPOBOJIHUKA OT €r0 JIJTMHBI U TIOIIAIA TTOTIEPEUYHOTO CEUCHHUSI.

VY aenpHOE CONPOTUBIIEHUE BEUIECTBA.

ITocnenoBarensHOE, MapaleNbHOE, CMENIAHHOE COEAMHEHNE POBOIHUKOB.
Pacuér pa3BeTBIEHHBIX dNeKTpHUecKux neneit. Ilpasura Kupxeogha. Pabota
AIEKTPUYECKOro ToKa. 3akoH Jxoyns—IJlenua.

MOIIHOCTD 3JIEKTPUYECKOTO TOKa. Tennosas MowjHOCmb, 8bi0eNseMds Ha
[pesucmope.

OJIC m BHYTpEHHEE COINPOTHBJICHHE HCTOYHHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOMN) 3JIEKTPUUECKOM 11enu. MOIIHOCTh HCTOYHUKA TOKA.




ITomynpoBonHuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTh
noaynpoBoaHuKoB. CBolicTBa p—N-nepexoa. I1onynpoBoiHIKOBbIE TPHOOPBHI.
DNEeKTpUUECKUH TOK B paCTBOpPAaX U paciljlaBax 3JIEKTPOIUTOB.
DNEKTPOIUTHYECKAS IUCCOLMALINSL. DIEKTPOIIH3.
DneKTpuuecKuid TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psia.
Momnnus. [1nazma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. aMIuepMeTp,
BOJIETMETP, PEOCTAT, HCTOUHUKH TOKA, SJIEKTPOHATpEBaTEIbHbBIC TPHOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHbIH
JMOJ1, TEPMUCTOPBI U GOTOPE3UCTOPHI, MOTYITPOBOJHUKOBBINA JUO/,
rajgbBaHuka. Jemoncmpayuu

1. V3mepeHue CUIIbl TOKA U HAIPSKEHUSL.

2. 3aBUCUMOCTb COIIPOTUBIICHUS HWINHIPUUECKHUX IPOBOJIHUKOB

OT JJIUHBI, IIJIOIAIU [TOIIEPEYHOr0 CEUEHUs U MaTepHara.

3. CMenranHoe coeTMHEHHE TIPOBOTHIKOB.

4.  TIpsmoe uzmepenue 3JIC. KopoTkoe 3amMblkaHHE rajbBAHHYECKOTO

3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

6.  IIpoBOIUMOCTb HNIEKTPOIUTOB.
7. UckpoBoii pa3psa u MPOBOAUMOCTD BO3/1yXa.
8.  OIHOCTOPOHHSS MPOBOJUMOCTD JTUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol
1. I3yueHune CMEIIaHHOTO COeTMHEHUS PEe3UCTOPOB.
2. Namepenne D/1C ucTouHNKa TOKA U €70 BHYTPEHHETO COITPOTHBIICHUSI.
3. HaGmronenue snextponusa.

KopoTtkoe 3ambikanue.

Komnoencamop 6 yenu nocmosiHHo2o moxa.

Texnuyeckue ycmpoiicmea u mexHoi02uyecKue npoyeccvl. aMIepmMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUECKOI SHEPTUH.

|/lemoncmpayuu

N3mepenue cuibl TOKa U HAMTPSKEHUS.

Hccnedosanue 3a8ucumocmu cuibl moKa Om Hanpajcenust OJis pe3ucmopa,
J1aMNbl HAKATUBAHUS U C8EMOOU0OA.

3aBUCHMOCTh COTIPOTHBIICHUS [IUJTUHAPUICCKIX POBOJHUKOB OT JITHHBI,
IUIOUIA/IM MIOTIEPEYHOT0 CEUEHUs U MaTepHraa.

Hccnedosanue 3a8ucumocmu CUibl MoKa om conpomueneHus npu noOCMossHHOM
HAaNPANCEHUU.

[Tpsimoe nzmepenne 3/1C. KopoTkoe 3ambIkaHne ralbBaHUYECKOTO 2JIEMEHTA
Y OLIEHKA BHYTPEHHET0 COnpoTUBiieHusl. Cnocodwvl coeoureHuss UCmoyHUuKo8
moka, 3/{C 6amapeii.

Hccneoosanue paznocmu nOmeHyuaios mexncoy nouocamu UCMOYHUKA
MOKa Om CUlbl MOKA 8 Yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, npaKmuxym
Hccneoosanue cmeuanno2o coeourenus pe3ucnmopos.

H3zmepenue yoenbHo2o conpomusieHusi nPO8OOHUKOS.

Hccnedosanue 3a8ucumocmu cUivl moKa Om Hanpajcenust OJis 1amnol
HAKAUBAHUSL.

Yeenuuenue npedena usmepenuss amnepmempa (6onemmempa). VIamepenue
OJ1C 1 BHyTpEHHETr0 COMPOTUBIICHHUS UICTOYHUKA TOKa. Mccriedosanue
sasucumocmu I/C canveanuuecko2o s1emeHma om epemenu npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuanog mexicoy noaocami UCmoyHUKa
MOKa om CUilbl MOKA 6 Yenu.

Hccnedosanue 3a8ucumocmu noaie3sHou MOWHOCMU UCTIOYHUKA MOKA OM
CUTIbL MOKAL.

Habmonenne snextponmsa

Tema 3. Toku B pa3HbIx cpeaax (6 gacos)

DJneKTpuuecKas IPOBOJUMOCTb PpA3JIMYHBIX BEILECTB.
MPOBOAMMOCTh  TBEPIABIX META/NIOB. 3aBUCHMOCTb
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIpPOBOIUMOCTb.

OneKkTpoHHas
COITPOTHBIICHUS




OJIeKTpUYeCKuid TOK B BakyyMe. (CBOHCTBa 3JIEKTPOHHBIX IYYKOB.
[TonynpoBOIHUKHU. CobcTBeHHas u MpUMecHas IIPOBOJIUMOCTh
nosiynpoBogHukoB.  CpolictBa  p—n-nepexona. IlonynpoBogHUKOBBIE
npuOOpbl. DJIEKTPUYECKU TOK B AJIEKTPOJIUTAX. OJIEKTPOIUTUYECKAS
qucconanus. DiekTponn3. 3akoHsl Dapajest AJs AIeKTPOoIn3a.
OnekTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
paspsan. PasinuHble TUIBI CAMOCTOSATENBHOrO paspsana. Monnus. [liasma.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: ra3opa3psiaHbe
JAMIIbI, 3JEKTPOHHO-Ty4YeBas TpPyOKa, MOJYNPOBOJAHUKOBBIE NPHUOOPHI:
O], TpaH3UCTOp, (HOTOAMOJ, CBETOAMOJ; TajbBaHUKa, pauHUpOBaHME
ME/H, BBIIUIABKA aJIFOMUHHUS, JJIEKTPOHHASI MUKPOCKOIIHSL.

|/[emoncmpayuu

3aBUCUMOCTb COIPOTUBJIEHUS METAMIOB OT Temmeparypbl. lIpoBogumocTh
AJEKTPOJIUTOB.

3axonvl anekmponuza Papaoes. Hckposou pa3pso u nposooumMocms 80-0yxa.
CpasHenue npo8oouMocmu Memaios u nOAYNPOBOOHUKOS.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomol, nPAKMUKYM
HabGmonenue osnextponusza. HMzmepenue 3apsada 0OHOBANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomueieHus mepmope3ucmopa om mem-nepa-

mypbt.
CHamue 60o1bm-amnepHou Xapakmepucmuku ouood.

®U3NYECKHU ITPAKTUKYM (16 uacos)

Cnocobul usmeperus Quauyeckux 6eIUdUH ¢ UCHONb308AHUEM AHANO208bIX U
YuUpposvIX UsMEPUMENbHBLIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcomomuvie u OMHOCUMeENbHbLE NOZPEULHOCTU USMEPEHUN PUUYECKUX
seauyur. Oyenka epanuy nocpeutHocmell.

IIposedenue KOCBEHHbIX UMepeHUll, UCCIe008anUll 3asucumocmeni usu-
YeCKUX BeIUYUH, NPOBEPKA NPEOTIONCEHHBIX cunomes (8b100p u3z pabom,
ONUCAHHBIX 8 MEeMAMUYeCcKUX pazoenax «Yuenuveckuil sxcnepumenm, na-
bopamopHbvie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Peseps (10 yacoB)




TemaTnyeckoe miianuposanue 10 kiaace

[IporpammHoOe conepkanue

Kon-Bo Pa3znen 1:Hay4unbie MeTOabI MO3HAHMS 2/54 Kon-Bo

yacoB Ha JacoB Ha

6a30BOM yrayOnen

YPOBHE HOM

YPOBHE
1 ®duznka — Hayka o mpupoje. Haydnbie MeTOIbI TO3HAHUS OKPYKAIOMIET0 MUpa. PoJib SKCTIeprMeHTa U TEOPHH B TIPOIIECCE TIO3HAHMS 1
MPHUPOJIBL. DKCIEPUMEHT B pusnke. MonenupoBaHue GU3NIECKUX SBICHUHA U TPOIECCOB.
Hemoncrpanuu 1. Ananorossie U u(pOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.
1 Hayunebie runoTe3sl. @u3uvecKkue 3aKOHBI U TCOPHH. | paHHIIBI MIPUMEHUMOCTH PU3NICCKUX 3aKOHOB. 1
[Tpunuun coorBercTBus. Pons u mecto ¢usuku B (HOPMHPOBAHMH COBPEMEHHOW HAYYHOW KAapTUHBI MHpA, B MPAKTUYECKOU
NEITEILHOCTH JIIOICH.
Cnocobul usmepenus uzuyeckux eeauyun (aHan0208vle U yughposvle 1
usMepumenbHvle NpUOOPbLL, KOMNBIOMEPHbLE OAMUUKOBbLE CUCTEMDL).
[loepewinocmu usmepenutl husuyecKux eruyut (abCoromuas u
OMHOCUMENbHASA).
Mooenuposanue Quzuveckux seieHuil u npoyeccos (mamepuanrvhas |1
MouKa, abCoOMHO MEEPO0e Mmeno, UOEANbHASL HCUOKOCb, UOEANbHDI 2a3,
moueuHslil 3apsio).
Jlabopamopnas paboma: Hzmepenue cunvl moka u HanpsajiceHus 8 yenu 1
NOCMOSIHHO20 MOKA NPU NOMOWU AHATO208bIX U YUPPOBLIX
usMepumenbHulX npubopos.

Tema: Mexanuka  18//354

2.1 Kunematuka 4/104

1 Mexanudeckoe aBrkeHue. OTHOCUTETFHOCTh MEXaHUIECKOTO

nBwxeHus. Cucrema orcuéra. Tpaekropus. [lepemenienue,
CKOPOCTH (CpeIHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U
YCKOpPEHHE MaTepUaAIIbHOM TOYKH, X NPOCKIUH HA OCH

CHUCTEMBI KOOPAUHAT.




CroxeHue nepeMeIeHU U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBUKEHUE.
['padmku 3aBUCIMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS,
MyTU U TIEpEMEIICHHs] MaTepHaIbHON TOUYKH OT BPEMEHHU.
CBoOogHoOE majieHue.

Yckopenue cBOOOTHOTO MaCHHS.

|/Tsusicenue mena, OpoulenHo20 noo Y2iom K 20pU30HMY.

3asucumocms KoopOuHam, CKOpOCMU U YCKOPEHUs: MamepuaibHoll
MOYKU OM 8peMeHU U UxX epaghuxu

Pewenue 3a0au no meme «/{eudicenue mena, OpoueHHO20 N00 y2ioM
K 20pU30OHMY»

KpuBonuHneliHoe nBrkeHne. [[BukeHne MaTepraabHON TOUKU
10 OKPYKHOCTH C IIOCTOSIHHOM 10 MOZYJIIO CKOPOCTBIO.
YrnoBas CKOpOCTh, JINHEWHAsI CKOPOCTh. [leproa u yactora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE

JlabGopaTtopHas padota: 3yueHne HepaBHOMEPHOTO JIBUKECHUS
C IIeNIbI0 OMPEIEIeHUSI MTHOBEHHOM
CKOPOCTH.

[[enmpocmpemumenvroe (HOpManbHOE), KacamenbHoe
(maneeHyuanbHoe) U NOIHOe YCKOPeHUe MamepuaibHOU mouKu

Pewenue 3a0au

Jlabopamopnas paboma: HUccredosanue 3a8Ucumocmu nepuooa
00paweHUsi KOHUYeCK020 MAMHUKA OM €20 Napamempos

2.2 Tunamuxka 7/104 2.3 CtaTuka

[Tpunnumn otHOcUTenbHOCTH ["anues. I1epBeiii 3ak0H
HeroTona. lHepranbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unnnu cui. Bropoi
3aKkoH HproTOHA 17151 MaTepUalIbHOM TOUKH. TpeTuil 3aK0H
HproToHa 1 MaTepuanbHbIX TOUEK

Heunepyuanvhsie cucmemsvl omcyéma (onpeoenenue, npumepsi). Bec
meina, 08UNCYUe20Csl C YCKOPEHUEM




Cratuka (1 u3 4) Cnosicenue cun, npuiodceHHbIX K meepoomy meiy.

Cratuka (2 uz 4) [{enmp msocecmu mena.

3aKoH BceMupHOro Tsarorenus. Cuina tsoxectu. [leppas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

IKeuUBaAIeHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3A8UCUMOCTb
[yckopenus c60600H020 nadenuss om 8blCoOmbvl HAO NOBEPXHOCHIBIO
nianemsl U Om 2eocpaguueckol wupomol. /leudcenue HebecHblx mei u
ux cnymuuxog. 3axkonvl Kennepa.

/lagnenue. ' uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «,HMHCLMMKCZ))

Tpenue. Buasl TpeHuns (OKosi, CKOJIbKEHUs, kKaueHus ). Cuia
tpenus. Cyxoe Tperne. Cuiia TpeHHsI CKOJIBXCHHS U CHJIa
Tpenus nokos. Koapduunent

Tpenus. Cuita COpOTUBIICHUS TPU IBMKSHUH TeTla B
KHUJIKOCTH WJIH Tas3e.

[TocTynarenpHOe 1 BpaliaTeabHOE ABUKEHNE a0COIIOTHO
TBEPAOTO TeJA.

MOMEHT CHJIIBI OTHOCHUTEIBHO OCH BpalieHus. [1nedo cuibl.
YcnoBus paBHOBECUs TBEPAOTO TEIA.

(Craruka 3 u3 4) Yemotiuusoe, neycmoiiuugoe, be3paziuinoe
pasnosecue. Jlabopamopnas paboma: Hzmepenue kodgpguyuenma
Mpenus no eenudune y21068020 koagpuyuenma zagucumocmu Fmp(N).

[ Ipakmuxym « 3mepenue pasHooeticmayroueli Cul npu O8UNHCEHUU
OpycKa no HAKJIOHHOU NIOCKOCTMUY

[ Ipakmuxym «M3mepenue pasHooeticmayroueli Cul npu O8UNHCEHUU
OpycKa no HAKJIOHHOU NIOCKOCTMUY

Jlaboparopnas padota «VccnenoBanue yciIoBUl paBHOBECHUS
TBEPIOTO Tella, HMEIOIIETO OCh BPALIICHUS.

(Cratuka 4 u3 4) Jlaboparopuas pabora «/3yueHre yCTOHYHBOCTH
TBEP/IOTO Tella, HMEIOIIETO MJIOMAAb OMOPHL.)»




2.4 3akoHbI cOXpaHeHHs B MexaHuKe 6 /104ac

Hmnynsc MmaTepuanbHON TOYKH (Tea), CUCTEMBI Ma-
TepUalbHbIX TOYEK. VIMIyJIbC CHIIBI U U3MEHEHUE UM-
IyJbCca Tella. 3aKOH COXPaHEHUs UMITYJIbca. PeakTuB-HOe
JBHKEHHE

Momenm umnynoca mamepuanvrou moyxu. Ilpeocmasnenue o
COXpAHeHUU MO-MEeHMA UMNYIbCA 8 YEHMPATbHLIX NOJIAX.

Llenmp macc. Teopema o osudiceHuu yenmpa macc.

Peuwienue 3a0ay no meme «3aKoH COXPAHERUA UMNYTIbCA»

Pabora cunbl. MOIIHOCTE CHJIBL

Kunernueckas sHeprust MarepuaibHON TOUuku. Teo-pema 00
W3MEHEHUU KUHETUUECKOU SHEPTHH.

Paboma cunel Ha manom u Ha koHeunom nepemewenuu. I pagpuueckoe
npeocmasienue pabomsi CUbl.

[ Ipakxmuxym «Hsmepenue umnynvca mena no mopmo3HOMY nymu.»

[ Ipaxmuxym «Vzmepenue umnynbca mena no mopmo3HoOMY nYmu.»

ITorenumanbHas sHeprusd. [loTeHmanbHas YHEPrus yupyro
nedopMupoBaHHON NpykuHbl. [loTeHIManbHas 3HEeprus Tena
BOJIM3K noBepXHOCTH 3emiu. [loTeHnansHbie 1
HEeNoTeHUHUalbHbIE CUIbl. CBS3b pabOThI HEMOTEHIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOM SHEPIUU CUCTEMBI TEJ

3aK0oH COXpaHEHHs] MEXaHUYECKOM SJHEepPTuu. YTIpyrue u
HEeyIpyrue cronkHoBeHwus. JlaboparopHas

pabota «3ydyenne abCOIIOTHO HEYIIPYTOTO yIapa C IMOMOIIBIO
JIBYX OJIMHAKOBBIX HUTSHBIX MAsITHHKOBY

Ilomenyuanvras snepausi mena 8 00HOPOOHOM 2PABUMAYUOHHOM NOJIe.
Ilomenyuanvhas sHepausi mena 6 2pasumMayuOHHOM Noie 0OHOPOOHO20
wapa (eHympu u 6He wapa). Bmopas kocmuueckas ckopocms. Tpemos
KOCMUYECKAsl CKOPOCMb.




Ypasnenue bepuynnu 015 u0eanbHoOU H#HUOKOCMU KAK Cle0CmBue 3aKOHA
COXPAHeHUs MEXAHUYECKOU dHEPSUU.

Jlabopamopnas paboma «Onpedenenue pabomvl CUbl MpeHus Npu
08uUdICeHUY mela NO HAKIOHHOL NIOCKOCMU. »

Paznen 3: Mosekysipasi pu3uKa 1 TepMognHaMuKa 24/49

3.1 OcHOBBI MOJIEKYJISAPHO-KHHEeTHYEeCKOoi Teopun 9/15

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpUU U
UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE IBUXKEHHE.
Huddysus. Xapakrep IBIKEHUS U B3aUMO/ICHCTBUS YaCTHUII
BellecTBa. MoJeny CTpoeHusl ra3oB, )KUIKOCTEN U TBEPABIX TN
U 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJIEIICH.

Macca u pazmepsl moaekyn. Konmuectso Bemecrsa.
[TocTosinnas ABorazpo. TennoBoe paBHoBecue. TemnepaTtypa u
e€ u3mepenue. lllkana remneparyp Llenscus

Pewenue 3a0au

Pewenue 3a0au

Jlabopamopnas paboma. Hcciedosanue npoyecca ycmano8ieHus
MeNn068020 PAGHOBECUsL NPU MENTO0OMEHe MeHCOY 20psHell U XON0OHOU
800011

Mopens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH UICATHHOTO rasa.

AOGcomoTHas TeMIieparypa Kak Mepa CpeHel KUHeTUYEeCKOM
SHEPrUM TEMJIOBOIO ABUKEHUS YaCTHIL
ra3a. [IIkana remnepatyp KensBrHa.

Mooenv uoeanvroco eaza 6 MKT: uvacmuyul 2aza 0gusxicymces
Xaomuuecku u He 83aumo0elicmayom opyea ¢ opyeom

Ces3b abcontomuoi memnepamypvl mepmMoOUHAMUYECKOU CUCTEMbL CO
cpeoHell KuHemu4eckol sHepeuell NoCmynameibHo20 menio8o2o
08UIICEHUsL €€ Yacmuy




Pewenue 3a0ay no meme « OcHosHoe ypasHeHue MONeKYIAPHO-
KUHEemu4eckou meopuuy

I'azoBble 3akoHbl. Y paBHeHue MenneneeBa—KitanenpoHa.
3akoH JlaapTOHA

I/I30Hpoueccm B HACaJIbHOM ra3€ C IIOCTOAIHHBIM KOJIMYECTBOM
BC€OICCTBA

IIpaxmukym « M3yuenue uzomepmuueckoeo npoyecca (PeKOMeHO08AHO
ucnoIv308anue yupposou 1abopamopui)y

IIpakmukym « M3yuenue uzomepmuueckoz2o npoyecca (PeKomMeHO08aHO
ucnonv3oearue yugposotl 1abopamopuit)»

Peuwienue 3a0ay no meme «I azoevie 3axKoHbly

I'paduueckoe mpeacTaBaeHe U30MPOLIECCOB: U30TEPMa,
n30Xx0pa, u3odapa.

JlaboparopHas pabora: OnpeencHre Macchl BO3IyXa B Jlaboparopnas pabota «3ydenne n306apHOro mporeccar»
KJIACCHOW KOMHATE Ha OCHOBE M3MEpeHUl 00bEMa
KOMHATBI, JaBIICHUS U TEMIIEPaTypbl BO3yXa B HEH.

Peuwienue 3a0ay no meme ((HS’OI’ZPOI/;eCCbl 8 UOeAIbHOM 2a3e C
NOCMOAHHbIM KOJU4YECmeom eeujecmed. Fpaqbuttecxoe npedcmaeﬂeﬂue
uszonpoyeccos. usomepma, u3zo-xopa, u306apa»

Pewenue 3a0au no meme ((HS’OI’IpOb]@CCbl 6 UOeANbHOM 2a3¢ C
NOCMOAHHBIM KOJIU4YeCcmeom eeuiecmaeda. Fpagbuttecrcoe npedcmaeﬂeﬂue
usonpoyeccos. usomepma, usoxopa, u306apa»

Oboowarowuti ypok no meme « OCHOBbL MONEKYIAPHO-KUHEMUYECKOLL
meopuuy

3.2 Tepmoannamuka. TertoBbie Mammnbi (20 ) OcnoBbl TepmoguHamuku (10)

TepmoanHamMuueckas cuctemMa. BHyTpeHHss sHEprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIOCOOBI €€ M3MEHEHUSI.
KonngecTBo TemioTs 1 padora.

BHyTpenHsst sHeprus 0JHOATOMHOTO HAEaIbHOIO Tra3a.

3aoanue snewnux ycnosuti ona T/ cucmemvol. Buewnue u sHympenuue
napamempuwi. [lapamempul T/{ cucmemvl Kak cpeOHue 3HAYEHUsL BETUYUH,
ONUCHIBATOWUX €€ COCMOSIHUE HA MUKDPOCKONUYECKOM YPOBHE.




Hynesoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/]
cucmemul K menio8omy pasHo8ecuUio.

Mooens udeanvHozo 2aza 6 mepmoOUHaMuKe — CUCmema ypaeHeHull.
ypaeuenue Menoeneesa—Knaneiipona u evipasicenue 05 6HympeHHell
oHepauu. Ycnosus npumeHumMocmuy 3mou MoOenu. Hu3Kdasi KOHYEeHmMpayusl
yacmuy, 8blCOKUe memnepanmypbl

Buael rerionepenaun: TENIONPOBOAHOCTD, KOHBEKLIHS,
U3IIydeHue. Y aenbHas TemIoEMKOCTh BemecTBa. KonruecTBo
TEIJIOTHI ITPU TETUIONEpEaye.

[TonsTre 06 angradbaTHOM nporecce. [TepBriii 3aKoH
TEPMOJIUHAMUKHU

Ksazucmamuueckue u Hecmamuyeckue npoyecchi.
Onemenmaphas paboma 6 mepmoounamuxe. Boiuucnenue pabomuol no
epaguxy npoyecca na pV-ouacpamme

Yoenvnasn u monapnas mennoémxocmu eewecmea. Ypaenenue Matiepa

Yoenvnas mennoma ceopanus monausa. Pacuém xonruvecmea meniomol
npu menyonepeoave

HpI/IMeHeHI/Ie MEPBOro 3aKk0OHa TCPMOANHAMHKHU K
nu3omponeccam. rpa(l)quCKaﬂ HUHTCpHIpCTalus pa6OTLI rasa.

Bropoii 3akon TepmoarHamMuky. HeoGpaTuMocTh mpo1ieccoB B
IIPUPOIE.

Pewenue 3a0ay no meme «prweHeHue nepeoco 3aKoHa
mepMOOMHClMUKM K Uso-npoyeccam»

Konuuecmseo mennomul u paboma Kaxk mepsi usmeHeHUs 6HympeHHell
onepeuu T/ cucmemsi

Bmopoii 3axoH mepmoOuHamuKu 0isi HePABHOBECHBIX NPOYECCO8B.
HeBO3MONCHO
nepedams menjiomy om 060o.Jee X0J100H020 mela K b6o/ee Hazpemomy be3

komnencayuu (Knayszuyc).




DKonoruyeckre npoodaeMbl TETIIOIHEPTE€TUKH.
JlaGoparopnas pabota «3mepenue ynenbHOI TErI0-EMKOCTH»

JlaboparopHas pabora: MiccnenoBanue mporecca OCThIBAaHHSI BEIECTBA.

[Ipakmuxym «. Uccnedosarnue aduabamnoco npoyecca»

[Ipaxmuxym « Hccredosarnue aouabamno2o npoyeccay

Ob6obwarowuii ypox no meme « OCHO8bI MEPMOOUHAMUKUY

3.3 ArperaTtHbie COCTOSIHUSI

BemecTBa. ®a3oBbie nepexoanl 5/14

[Tapoo6pa3oBanue u KoHACHCaIus. Vcrapenne u KuleHue.
AOCOIOTHAsI 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/TyXa.
Haceiennsrii nap

VY nenbHas Temnora napooopa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYPbI KUTICHHS OT JaBJICHHUSL.

Hacvlwyennvie u Henacvluyyennvle napuvl. Kauecmeennas 3a8ucumocms
NJIOMHOCMUYU  OABNeHUsL HACLIWYEHHO20 Napa Om MeMnepamypol, Uux
HEe3a8UCUMOCb  OMm  00béMAa  HACLIWEeHHO20 napd. 3asucumocnmo
memnepamypbl KUNEeHUsi Om OA61eHUs. 8

ICUOKOCTNU.

Peutenue 3a0au no meme «A6conomuas u OMHOCUMENbHAS 8lIANCHOCHIb Y

JIabopamopnas paboma «H3yuenue c80Ucme HACbIUEHHbIX NAPO8.»

Tsépnoe Teno. Kpucramuimueckue u aMopgHbIe Tena.
AHU30TpOMUs CBOWCTB KpUCTALIOB. JKHIKHE KPUCTaIIIBI.
CoBpeMeHHbIE MaTepUabl.

[TnaBnenue n KpucTauM3auus. Y ieibHas TEeIUI0Ta MIIaBICHUs.
Cyb6numarusi. YpaBHEHHUE TEIIOBOTO OasiaHca.

/lehopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooyns
[Onea. Ilpeden ynpyeux degpopmayutl.

Tennogoe pacuiupenue s’cuokocmeti u meeépovix mei, 06vEMHOE U

Iunelinoe pacuiupenue.




AHeapmMoHU3M Mennosvlx KoleOaHull yacmuy eujecmed KaxK NpuYUHa
MensI06020 pacuiupenust mei (Ha KauecmeeHHoM YPOGHe).

JlaGoparopas pabota «3MepeHrne OTHOCUTEIHHON BIaKHOCTH
BO3/yXa.»

Jlabopatopas padora «3mepenne moayns FOHra

O6o0maromuii ypok 1o Teme «ArperaTHbIe COCTOSTHUS
BELIECTBAY

IIpeobpazosanue snepeuu 6 pazosvix nepexodax. Ypasuenue
menio6020 banawnca.

Ilosepxrnocmmnoe namsicenue. Koagpghuyuenm nosepxnocmno2o
Hamsaxcenus. KanuniapHvle s6nenus.

/lagnenue noo uckpusiéHHol nosepxHocmuio xcuokocmu. Popmyna
Jlanaaca.

Pasnen4 Daexkrpoaunamuka 22/55

4.19nexkTpocraruka 10/

4.1 DnexkTpuueckoe noje 25

OnekTpu3ainus  Tell. JJEKTpUYecKuid 3apsna. J[Ba Buma
ANEKTPUYECKUX 3apsAnoB. [IpOBOIHMKH, IUAIJIEKTPUKU U
MOJIYIIPOBOJIHUKHA.  3aKOH  COXpPAHEHHS  3JIEKTPUYECKOro

3apsna. Bzaumonetictue 3apsiioB. 3akoH Kymona. Toueunsrii
AIEKTPUUECKUN 3aps/l.

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
[IpuHIUI Cynepro3uIuy JIEKTPUIECKUX rosel. JInnun
HaIPSHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Ilone moueunoeo 3apsoa. [lone pasnomepno 3apsicennoti cghepui. Ilone
PasHO-MepHO 3apAdNCeHH020 N0 00BEMY wapa

Ilone pasnomepHo 3apsdcenHol OeckoOHeuyHOU NI0CKOCMU

Pewenue 3a0ay

Pabora cun SJICKTPOCTATHYCCKOT'O ITOJIA. ITorenuuan. PasHocTh
IIOTCHIIMaJIOB

[IpoBOAHUKYN M AMDIEKTPHUKH B DIIEKTPOCTATUIECKOM IIOJIE.
JusnekTpudeckas IPOHULIAEMOCTb.




HOmthjuaﬂbHOCMb aneKkmpocmamudeckozo noJiA. Homenuuaﬂbnaﬂ
IHEp2UA 3ap;zda 6 dJleKkmpocmamuiyecKom noJie.

Kapmumnvl 1unuti HanpajicEHHOCMU Mux noaetl U 9KeUNOMeHYUaIbHbIX
NOBEPXHOCMEll.

Oonopoonoe anekmpuueckoe noue. Cés3b HANPAICEHHOCMU NOJIA U
[paznocmu nomenyuanog 0/ S1eKmpoCmamuyecKo2o nojis (Kax
00HOPOOHO20, MAK U HEOOHPOOHO20).

OnexrpoéMkocTb. Konaencarop.

DNeKTPOEMKOCTD IJIOCKOTO KOHAEHCATOpa. JHEePrust
3apsKEHHOI0 KOHAEHCAaTopa

Hapwmeﬂbﬁoe coeounenue KOH&@HCGmOpOG

[locredosamenvhoe coeounene KOHOeHCamopos

Jlabopamopras paboma. Pacnpedenenue paznocmu nomeHyuaios
(Hanpsdcenus) npu nocied008amelbHOM COeOUHEeHUU KOHOEHCAmopos.

JlaGoparopHnas pabota «3mepeHne eKTpoEMKOCTH
KOH/IEHCATOPa.»

O06o0maromuit ypok 1o teme «JIeKTpOCTaTHKa»

O06o0maromuit ypok o reMe «JIeKTPUIeCcKoe MoJieH»

ﬂeuofceHue 3Clp}ZJfC€HHOZZ yacmuyvl 6 OOHOPOOHOM INEKMPUHECKOM NoJle.

Jlabopamopnas paboma « Habnoodenue npespawerus suepeuu
3aPANCEHHO20 KOHOCHCAMOPA 8 IHEP2UIO USTYUEHUS CBEMOOU0OA. »

Pewenue 3a0au

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE:
3IIEKTPOCKOTI, AIEKTPOMETP, HIIEKTPOCTATHIECKAsI 3aIIHTA,
3a3eMJICHHE HJIEKTPOIPUOOPOB,

TexHnueckue yCTpOMCTBA W TNPAKTHYECKOE IPUMEHECHHE:
KOH/JIEHCATOP, KOIIMPOBAJIbHBIN anmapar, CTpyHHBIN IIPUHTED

Texuuueckue ycmpoucmea u npaKkmuieckoe npumMeHeHue. KOHOeHcamop,
KONUPOBANIbHBI annapam, CmpyuHulil npunmep, cenepamop Ban oe
I paaga.




Pewiernue 3a0au no meme « Qﬂekmputtecme noje)

Peuenue 3a0au no meme « QﬂeKmpuueCKoe nojiey

Obobwarowuii ypox no meme « eKmpuiecKoe nojey

4.2 IlocTOSTHHBIN JIEKTPHYecKHil ToK. 6/ 15

DJIEKTPUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS
3IEKTPUYECKOTO ToKa. MicTouHuKM TOKa.

Cuna Toka. [locrossHHbIN TOK. Hanpsikenue.

Hanpsiorcenue U u 3/[C E

HpaxmuKyM «HUccneoosanue 3a8ucumocmu cuivl moxa om
HANPANCEHUA OJ51 IAMNbL HAKAUBAHUSL. »

HpaKml/leM «HUccneoosarnue 3asucumocmu cuivl mokda om HANPANCEHUA
0151 IAMNbL HAKATUBAHUS. »

3akoH Oma 17151 yyacTKa Lemnu.

DJEKTPUIECKOE COMPOTHUBRIICHUE. 3aBUCUMOCTb COMPOTHBIICHUS
OIHOPOHOT'O IPOBOHHMKA OT €10 JUTMHBI Y TUIOIIA I TOTIEPEUHOr0
CCUCHMSI.

VY nenpHOE COMPOTHBIIEHUE BEIIECTBA.

HOCJ’ICI[OB&TGJ'ILHOG, MnapayuIeJIibHOC COCANHCHNEC ITIPOBOJIHUKOB.

CMmeniaHHO€ COeTUHEHUE MPOBOIHUKOB

KOH@@HCGWZOP 6 yenu noCmosHHO20 NoKa

TexHulteCKueycmpochmea U mexHoocudecKue npoyeccol. amnepmemp,
co/lbmmemp, peocmant, c4emdux Sﬂekmpu’{€CKOﬁ OHepzuu

Pewenue 3a0ay no meme «3axon Oma 015 y4acmka yenuy

Pabora snexTpudeckoro Toka. 3akoH Jxoyns—IJIenna.
MOIUHOCTb 3IEKTPUYECKOTO TOKA.




OJ1C 1 BHyTpeHHEE CONPOTUBJIEHNE UICTOYHUKA TOKA. 3aKOH
Oma 117151 1oaHOM (3aMKHYTOM) 3JIEKTPUYECKOH LIEMH.
KopoTtkoe 3ambIkanue.

Pacuém pazeemenénuvix snekmpuueckux yeneil. Ilpasuna Kupxeogha

Pacuém pazeemenénuvix snekmpuyeckux yenet. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snexmpuueckux yenet. Ilpasuna Kupxeogpa

Toku B pa3jau4HbIX cpeaax 6/15

DneKTpOoHHasT MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBUCHUMOCTD COITPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.
CBepXITpoOBOIUMOCTb.

OJeKTpudecKuil TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX
ITy4KOB.

3asucumocms conpomusnenus Memanios om memnepamypbol.
Csepxnposooumocmo.

[Peuterue pacuemHulx 3a0a4 ¢ I8HO 3A0AHHOU U HEe8HO 3A0AHHOU
uzuueckoi MoOenvlo ¢ UCNOIL30BAHUEM OCHOBHBIX 3AKOHO8 U (hOPpMYI
1nOCMOSIHHO20 MOKA.

PeuleHue KauecmeeHHbIX 3a0a4, mpedoyiouux NPUMeHe st SHAHUU U
3aK0H08 NOCMOAHHO020 MOKA.

[TonmynpoBonHuku. CoOCTBEHHAs! ¥ IPUMECHAs IPOBOAUMOCTD
MIOJTYTIPOBO/IHUKOB. CaoiicTBa p—~n-nepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOpAaX M paciiaBax dJIEKTPOIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIHS.
OnexTponus.

3axonvl @apadest 0151 21eKMPOIU3A.

Jlabopamopnuas paboma: Hccrneoosanue 3asucumocmu I/C
2abBAHUYECKO20 IIeMEeHma Om 8peMeHU NPU KOPOMKOM 3aMbIKAHUU




Texnuueckue ycmpoucmea u npaxmuieckoe npumMeHeHue. 2a3opaspsaonsie
JIaMnbl, J1eKMpPOHHO-Ty4esas mpyoxa,

DeKTpuuecKuil TOK B razax. CaMOCTOSITEIIbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

Jlaboparopnas padota: 3mepenune D/]C u BHyTpEeHHETO
COINPOTHUBIICHUS] HICTOYHUKA TOKA.

Jlabopamopnas paboma: Hccrnedosanue paznocmu NOMeHyuanios
MedHcOy NOOCamMU UCOYHUKA MOKA OM CUJIbL MOKA 8 Yenu.

|Paznuyunble munvi camocmosamenbHo20 pa3p;10a

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:
101YNPOBOOHUKOBbIE NPUOOPDLL. OUOO, MPAHUCMOP, POMOOUOO,
c6emoouoo0

Texnuueckue ycmpoﬁcmea U npakmu4yecKkoe npumerernue. cajib6aHuKka,
paqbuHupogaHue Medu, 6blN1A6KA AJITOMUHUA, STIEKMPOHRAS MUKDOCKONUU

Pe3epBHoe Bpems 1

dusznyeckuii npakrukym 10

[ Ipaxmuxym « 3mepenue pagrnooeticmayroueli Cui npu 08udiCenul bpycka no
HAKIOHHOU NIOCKOCIU. »

[ Ipaxmuxym «Hzmepenue pagnooeticmgyioweti Cun npu 08udiCeHul OpycKa no
HAKIOHHOU NIOCKOCIU. »

[ Ipaxmuxym «Hzmepenue koa¢ghguyuenma no8epxHOCMHO20 HAMANCEHUSLY

[ Ipaxmuxym «Mzmepenue koagpuyuenma no8epXHOCMHOL0 HAMSIIHCEHUSLY

[ Ipaxmuxym «HM3mepenue koa¢hpuyuenma nosepxXHOCMHO20 HAMSICEHUS
U3 meperue abCOOMHOU 8IANCHOCMU 8030YXA U OYEHKA MACCHI NAPO8 8
nomeweHuu»

[ Ipaxmuxym «HMzmepenue koaguyuenma nosepxHocmHo20 HAMANCEHUS
H3Mmepenue abcotomHoll 61a#CHOCU 8030YXA U OYEHKA MACChbl NAPO8 &
nomeueHuu»

[ [pakmukymy» Hccredosanue cmeulanio2o coeOuHeHUs pe3ucmopos «




[Ipaxmuxym «Hccrnedosanue cMeuaniozo coeOUHeHUs pe3ucmopos «

[Ipaxmukym «Pacnpedenenue pasnocmu ROMeHyuanios (Hanpsjicenus) npu
n0ced08amenbHoOM CoeOUHeHUU KOHOEHCAMOopos8»

[ Ipaxmuxym «PacnpenejieHue pa3HOCTH OTEHIUATIOB (HANIPS:KEHUs) IPU
NMoCJIeJ0BATEIHLHOM COeJUHEHUU KOHIEHCATOPOB)




COAEPKAHUE YYEBHOI'O IPEMETA «®U3UKA» 11 knacc

Ba3oBblii ypoBeHb (2 yaca)

Yruyosennslii yposensb (5 yacoB)

PA3JIEJT 4. DJIEKTPOANHAMUKA (11 u)

PA3JIEJT 4. QJIEKTPOAHAMUKA (27 )

Tema 4. Maznumnoe none. Inekmpomaznumnasn unoykuus (11 u)

Tema 4. Maznumnoe none (14 u)

IToctostHHBIE MarHUTHEL. B3anMoaelcTBIE ITOCTOSITHHBIX MarHUuTOB. MarauTHoe
nosie. BekTop MarHuTHOM MHAYKIUU. [[pUHIMI CylIepro3ULIMA MarHUTHBIX
nojei. JINHuM MarHuTHOM MHAYKIMK. KapTuHa TMHUI MAarHUTHON UHAYKIIUU

B3anmopelicTBre MOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutTHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [I[pUHIAII CyIIepIIO3UIIMM MarHUTHBIX
nosiei. JIMHUM MarHUTHOW MHAYKIIUK. MarHuTHOE 10Jie MPOBOJIHUKA C TOK




MOJISI TOCTOSIHHBIX MAarHUTOB.
MarnuTHOe 1oJie IPOBOIHMKA ¢ TOKOM. KapTuHa muHUN HHAYKIUU
MarHUTHOTO
T0JISL ITTUHHOTO MPSIMOTO MTPOBOHHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBO/IHUKA,
KaTymku ¢ TokoM. OnbiT Opcerena. BzaumonecTBue NnpoBOJHUKOB C TOKOM.
Cunia Amriepa, e€ MOJyJIb U HalpaBJICHUE.
Cuna Jlopenua, e€ MoayIb 1 HarpaBjieHue. [[BrkeHne 3apsHkeHHOM 4YacTUIIbI B
OJTHOPOJHOM MarHUTHOM moJie. PaGoTa cuibl
Jlopenia. SIBiaeHue 3JeKTpOMarHuTHOM HHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. O/1C nnaykuuy. 3aKoH EKTpoMarHuTHoOW nHaykuuu dapajes.
Buxpesoe snexrpuueckoe nosue. 31C HHAYKIUH B TPOBOJAHUKE, IBHKYILIEMCS
IIOCTYIIATEJIBHO B OTHOPOJIHOM MarHuTHOM node. [Ipasuio Jlenna.
WNupyktuBHOCTS. SIBNeHne camounaykuuu. 2/1C caMOMHAYKIIUH.
DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.
DNEKTPOMarHUTHOE TIOJIE.

Texnuueckue ycmpoticmeéa U NpaKmuyeckoe npumeHeHue: TOCTOSHHBIC
MarHMThl, AJIEKTPOMArHUTHI, DJIEKTPOJBUTATENb, YCKOPUTEIH JIIEMEHTAPHbIY
YaCTHI, THAYKIIMOHHAS TI€Yb.

Hemoncmpayuu
OmeIT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
JIvHYM MHIYKUWMYA MarHATHOTO TIOJISL.
B3anmopericTere 1ByX IPOBOJHUKOB C TOKOM.
Cuna Amrepa.
[ericrBue cuiel JIopeH1a Ha HOHBI 2JIEKTPOJIUTA.
SIBneHune >JIeKTPOMAarHuTHON UHYKIUH.
IIpasuio Jlenna.
3aBucuMocTh J/]C HHAYKIMHA OT CKOPOCTH U3MEHEHWSI MATHUTHOTO
IOTOKA.
10. SIBneHue CAMOMHAYKIIMH.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomot
1. HM3ydeHre MarHUTHOTO MO KaTYIIKKA C TOKOM.
2. HccnenoBaHue I€MCTBUS MIOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
3. HccnenoBanue sIBICHHS SJIEKTPOMAarHUTHON MHAYKIUU.

© o N R W

(TIpstMOTO POBOAHMKA, KaTYIIKK ¥ KPyroBoro BuTka). OneiT Dpcrena. Cumna
Awmriepa, e€ HanpaBiienne U Moayb. Cua JlopeHa, e€ HarpaBiIeHUE U MOJTYJIb.
JIBukeHue 3apsyKEeHHON 4acTUIBI B OJHOPOJHOM MarHuTHOM noje. PaGora
cuibl JlopeHia. MarauTHoe nosie B BeliecTse. Peppomaznemuku, napa- u
ouamazHemuxu

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUE NpPOYeccyl: TPUMEHEHU]
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYyJbTUMETP
3JEKTPOABUTaTENb SIKOOU, YCKOPUTEIN 3IEMEHTapPHbBIX YaCTHII.

Hemoncmpayuu

1. KaprtuHa 1uHUI HHAYKIUY MarHUTHOTO TIOJISI ITOJIOCOBOTO U IO/IKOBOA
00pa3HOro MOCTOSIHHBIX MArHUTOB.

2. Kapruna nWHUI MarHUTHOW WHAYKIUH IIOJI JJIUHHOTO TPSMOTQ
IIPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO IIPOBOJHMKA, KaTyLIKY
C TOKOM.

3. BsaumogeiicTBHE IBYX IPOBOJIHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

6. HaOmronenne qBIKEHUS ITyYKa IEKTPOHOB B MAarHUTHOM TIOJIE.

7. Tlpunnumn JNENCTBUA BJIEKTPOU3IMEPUTEIILHOTO puodopa

MarHUTORJIEKTPUYECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaxkmuxym
HccnenoBanne MarHuTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOKCTB (PeppOMarHeTUKOB.
HccnenoBanue nelicTBHs OCTOSTHHOIO MAarHUTA HA PAMKY C TOKOM.
W3mepenue cuisl Ammepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.
OmnpeneneHnne MarHUTHOW MHAYKLMU HAa OCHOBE M3MEPEHUS CHJIbI
Awmriepa.

oukrwhE




Tema 5. Inekmpomacnumnas unoykyus (13 u)

SIBneHue EKTPOMArHUTHON HHAYKIMU. [I0TOK BeKTOpa MarHUTHONW MHYKLIUH.
O/1C nnayKuuu. 3aKoH 3IeKTpoMarHuTHOU unaykuun Papanes. Buxpesoe
anektpudeckoe nojie. Toku @yko. 3JIC MHAYKIIMU B TPOBOAHUKE, ABUKYILIEMCS
IIOCTYIIATEJIBHO B OAHOPOJIHOM MarHuTHOM noJe. IIpasuno Jlenna.
WNupykTuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIEIIM IIOCTOSIHHOT'O TOKA. SIBIIeHHE
camouHaykiuu. 9J1C caMOMHAYKIMU. DHEPrusi MarHUTHOTO T10JISI KaTYIIKU
C TOKOM. DJIEKTPOMAarHUTHOE I10JIe

Texnuueckue ycmpoiicmea u mexHoI02udecKue npoyeccyl: WHAYKIUOHHAas
IIeYb, COJICHOU, 3aIlUTa OT BJIEKTPU3ALUU TeJ MPU JBHKEHUH B MarHUTHOM
1oje 3eMIIH.

Jemoncmpayuu
1. HaOGmonenue sSBIEHUS SMEKTPOMArHUTHOM HHTKIIHH.
2. Uccnenosanue 3aBucumoctu IJ{C UHAYKIIUU OT CKOPOCTH
W3MEHEHHUS MarHUTHOTO MOTOKA.
3. IlIpasuio Jlenma.
4. Tlanenue MarHuTa B aIIOMUHUEBON (MEAHOIT) TpyOe.
5. SIBieHne caMOMHIYKIIHU.
6. HccnenoBanne  3aBucumoctd  OJIC  caMOMHAYKIMM — OT

CKOPOCTH UBMCHCHUS CHUJIBI TOKA B LCIIN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, npaKmuxKym
1. HccnenoBaHue siBIEHUS HJIEKTPOMAarHUTHOM MHAYKIIMH.
2. Omnpenenenne MHIYKIUU BUXPEBOIO MarHUTHOTO IOJISL.
3. MHccnenoBanue siBICHUS CAMOMHIYKIIUH.
4. COopka MOJENH IEKTPOMAarHUTHOTO T'eHepaTopa.

PA3/IEJI 5. KOJIEBAHU A 1 BOJIHBI (24 u)

PA3JIEJ 5. KOJIEBAHMS 1 BOJIHEI (60 u)

Tema 1. Mexanuueckue Konedanus u 31eKkmpomazHumuole Koneoanus (
9y)

Tema 1. Mexanuueckue xoneoanusn (10 u)




Konebarenpuas cucrema. CBOOOIHBIE MEXAHUUECKHE KOJIEOAHMS.
I"apmonnueckue kosebanus. [lepro, vactora, aMruTya u ¢ga3a KojaecOaHuu.
[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAATHUK. Y paBHEHUE
rapMOHHYECKHX KoJjieOaHui. [IpeBpaiienrue sHepTur Mpy TrapMOHUYECKHUX
KOJICOaHUSIX.
Koneb6arenpubiit KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOaHMS B
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEX/ITY MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B HJICATHHOM KoyiebaTeIbHOM KOHTYpe. [Ipencrasienue o
3aTyxaronmx KoieOaHusx. BeIHyK/IeHHbIE MEXaHUYECKUE KOJICOaHMS.
Pe3onanc. By 1eHHbIE 2JIeKTPOMAarHUTHbIE KOJIEOaHMsL.
[lepemennsbiii Tok. CHHYCOMIaTbHBIN EPEMEHHBIA TOK. MOIIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTY/THOE U IEUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoicTBo, epenaya u NoTpedIcHIE
AIEKTPUYECKOMN PHEPTrUU. IKOJOTUUECKUE PUCKH MPU TTPOU3BOICTBE
aneKkTposHepruu. KynpTypa ucronb30BaHus 371€KTPOIHEPTUH B IOBCETHEBHOM
JKU3HHA

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: EKTPUIECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHHUH JICKTpONepeaay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KojeOaTenbHONH CUCTEMBI (TIPYKUHHBIN
WM MAaTEMaTHYCCKUNA MASTHHK).
Habmonenne 3aTyxaronmx KoJiebaHui.
HccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJIECOAHUH.
Habmonenue pe3onanca.
CB00OOIHBIE AITEKTPOMArHUTHBIE KOJIEOaHMSI.
OcrumiorpaMmsel (3aBUCUMOCTH CHJTBI TOKA M HANpPSDKEHUS OT
BPEMEHM ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.
7. Pe3onanc mpu mocieoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYIITKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.
8. Mopnenb TUHUY 3JEKTPONepeIaun.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaot
1. HccnemoBanue 3aBUCUMOCTH TEPUOA MAIIBIX KOJIEOAHUMU Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MAcChI Tpy3a.
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KonebarenpHas cucrema. CBOOOIHBIE KONIEOAHUSI.
INapmonnueckue konebanus. Kunematrueckoe U TMHAMHUYECKOE ONKCaHUE.
DHepreTuyecKoe ONMcanue (3aK0H COXPaHEHUsI MEXaHHUUECKOW SHEPTun). Buisoo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHUU U3 UX IHEPLeMULEeCKO20
U KUHeMamuyecKo20 ONUCAHUSL
Amnnumyoa u gpaza konebarnuil. Cesi3b amniumyosl Koaeoauuil Ucx0OHO
BEIUUUHBL C AMIIUMYOAMU KOIeOAHULl eé CKOPOCMU U YCKOPEHUS.
[Tepuon u yactoTa konebanuii. [leproa MaibIx cBOOOTHBIX KOJeOaHU
MareMaTuueckoro MasTHuka. [leprnos cBOOOAHBIX KONEOaHHI MIPYKUHHOTO
MasiTHHKA.
[TonsTue o 3aTyxaromux Konedanusax. BeiHyxneHHble konedanus. Pesonanc.
Pe3onanchnas xpusas. BimsiHue 3aTyxaHust Ha BUJ pE30HAHCHOW KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoiicmea u mexHoio2uyecKue npoyeccovl. METPOHOM,
9achl, Ka4eliu, My3bIKaJIbHbIC HHCTPYMEHTEHI, cericMorpad.

Hemoncmpayuu
1. 3anwmcek K0eOaTENBHOTO JIBUKCHHUS.
2. HalGnroneHne HE3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJleOaHUl Tpy3a
Ha HUTU OT aMIUTUTY/bI.
3. UccrnenoBanme 3aryxarommx KoJjeOaHWA W 3aBHCHMOCTH TIEpHO.Y
CBOOOJTHBIX KOJIEOAHUW OT COMTPOTHUBIICHHUS.
4. WccnenoBanue koyiebaHui Ipy3a Ha MAaCCUBHOH MpY>KUHE C LETbIY
(hopMHUpOBaHUS MTPECTABICHUI 00 UICATBHON MOIEIH MPYKHHHOTQ
MasITHUKA.
5. 3aKoH COXpaHEHUs SHEPTruH NpH KOJIEOAHUSIX Irpy3a Ha PYKHUHE.
6. HccnenoBaHue BBIHYKIEHHBIX KOJIEOaHUI.
7. HaGmronenue pe3oHaHca.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomot, npaKkmukym
1. Usmepenue repuoaa CBOOOJHBIX  KoOJeOaHMit
HUTSHOTO U MIPYKHHHOTO MasiTHUKOB.
2. W3yuyeHue 3aKOHOB JIBIDKCHHUS Tela B XOJe KOJICOaHHWA Ha
yIIPYroM MOBece.
W3yueHne nBIKEHNST HUTSTHOTO MasiTHUKA.
[IpeoOpazoBanue YHEPTUH B IPY)KUHHOM MasiTHUKE.

B ow




2.

HccnenoBaHue nepeMEHHOI0 TOKa B LENHM U3 MOCIEI0BATEIbHO
COEMHEHHBIX KOHJEHCATOPA, KaTyIIKU U PE3UCTOpa

5. HccnenoBanue yObIBaHUS aMIIUTY/IbI 3aTyXAIOLIHX KOJICOAHHIA.
6. MHccnenoBanue BIHYXIICHHBIX KOJIEOAHHH.

Tema 2. Inexkmpomaznumnoie koneoanusn (15 u)

KoneGarenbublii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMs
B HJIcalTbHOM KoJiebaTensHOM KOHTYpe. Dopmyna Tomcona. Cas3b amniunyovt
3aps0a KOHOeHCamopa ¢ AMNaUmyool CUlbl MoKa 8 KoJieobameibHOM KOHmype.
3aKOH COXpaHEHUs SHEPTUH B UJICATLHOM KOJIeOaTeIbHOM KOHTYpE.
3aryxarolue 3J1eKTPOMarHUTHbIE KOJIeOaHUsI.
BriHyX1€eHHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUsL.
[lepemenHbIii TOK. MOIITHOCTB IEPEMEHHOI0 TOKA. AMIUIUTY/THOE
U JICHCTBYIOIIee 3HAYCHHUE CUITBI TOKA U HAMIPSKSHUSI TIPU Pa3InuHOM popme
3aBUCHUMOCTH [IEPEMEHHOIO TOKA OT BPEMEHH.
CunycouodanvHuili nepemenHulll mok. Pezucmop, konoencamop u kamyuwka
UHOYKMUBHOCIMU 8 Yenu CUHYCOUOANbHO20 NEpeMEeHH020 moka. Pezonanc moxos.
Pe3zonanc nanpsoiceHull.
WneansHblit TpanchopmaTop. [IponsBoacTso, nepenada u norpedieHue
JNEKTPUYECKON SHEPTUU.

OKOJOrMYecKHe PHUCKA TIpU IPOU3BOJICTBE 3JIEKTPOIHEPIHH.

KynbTypa ncrnonbp30BaHus 3IEKTPO3HEPTUH B

ITOBCEIHEBHOU KU3HH.

Texuuueckue ycmpoicmea u mexHoi02u4ecKue npoyeccsi.
ANEKTPUYECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKa, JINHUU
JIEKTponepeaay.

Hemoncmpayuu
1. CBoOonHBIE 37IEKTPOMArHUTHBIE KOJIEOaHHUS.
2. 3aBUCUMOCTh YacTOTHI CBOOOMHBIX KOJIEOAHUHA OT

MHIYKTUBHOCTH M EMKOCTH KOHTYpa.
OciorpaMMbl 3JIEKTPOMAarHAUTHBIX KOJICOAHH.
['eneparop He3aTyxaroluX IEKTPOMAarHUTHBIX KOJIeOaHuil.
Mozenb 371€eKTpOMarHUTHOrO T€HEPATOpa.
By aeHHbIE CHHYCOUAANbHBIE KOJIEOaHMSI.
Pezucrop, KaTyllKa  MHIYKTUBHOCTH W KOHJEHCATOP
B L[ENIU TIEPEMEHHOT0 TOKA.

Noogkow




8. Pe3onaHnc npu mocnenoBaTebHOM COEAMHEHUHM PE3UCTOPA,
KATYIIKA UHIYKTUBHOCTU U KOHJEHCATOPA.

9. YcTpolcTBO M IPUHIUN ACUCTBUS TpaHChopMaTopa.

10. Mopenb TMHUN STEKTPOTIePEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npAKmMuKym

1. MUzydenme Tpanchopmaropa.
2. HccnenoBanue MEPEMEHHOTO  TOKa  4epes
MIOCJIEIOBATEIBHO COSTMHEHHBIC KOHICHCATOP, KAaTYIIKY U
pesucrop.
3. Habnronenue 31eKTpOMarHUTHOTO PE30HAHCA.

4, HCCJIE@OB(IHM(EP(IﬁOMbl UCMOYHUKO6 ceema 6 yenu NePemMenHozo
mokKa.

Tema 2. Mexanuueckue u snekmpomazuummnote 60.itnvl (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummuste oanst (10 u)

Mexanuueckue BOJIHBI, yclloBUs paciipoctpanenus. [lepuoa. Ckopoctsb
pacrnpocTpaHeHus U JIMHA BOJHBL. [lonepeunbie U MpoJoIbHbIE BOIHEI.
WuTepdepennys u audpaxus MeXxaHn4eckux BOJH. 3ByK. CKOpOCTh 3BYKa.
I'pomkocTs 3Byka. BeicoTa ToHa. TemMOp 3Byka. DIEKTPOMAarHUTHHIE BOJHBI.
VYcnoBus n3mydeHus 3JeKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpoB E, B, V B anexTpomarauTHOi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHE, IPEIOMIICHUE, MOJIsIpU3aIius, Tudpaxius, HHTephepeHIIns.
CKOpoOCTb 2JIEKTpOMarHuTHBIX BOJIH. [IIkana 31neKkTpoMarHuTHBIX BOJIH.
[IpumeHeHue 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHITUIBI
pasuoCBA3M U TeNEeBUACHM. Pagnonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>KaloIleu Cpeibl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: My3bIKaIbHBbIg
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMATHOCTHKA B TEXHHKE M MEIUIIMHE, pajap.
panuonpuéMHUK, TENEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jemoncmpayuu

1. OO6pa3oBaHMe M paclpOCTpaHEHHE MONEPEUHBIX M MPOIOJIBHBIX
BOJIH.
Koneb:mromeecs Tes10 kKak HICTOYHUK 3BYKa.
Habmnronenue oTpakeHust U MPEIOMIICHNS] MEXaHMYECKHUX BOJIH.
Habmonenue nnrepdeperunu u audpakuyuy MEXaHHYECKUX BOJIH.

ok~

3BYKOBOH PE30HAHC.

MexaHu4ecKue BOJIHBI, YCIIOBHSI KX pacrpocTpaneHus. [lonepeunsie
Y TIPOJI0JIbHBIC BOJIHBL [leprot, CKopoCTh paciipoCTpaHEeHUs U JJTHHA
BOJIHBL. CBOMCTBAa MEXaHMUYECKUX BOJIH: OTPAXKECHHUE, IIPEITIOMIICHHUE,
uHTephepeHIs U AU paKIus.
3Byk. CkopocThb 3ByKa. ['poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
[IymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH CpeIbl.
DEeKTPOMAarHUTHBIE BOJTHEL. Y CIIOBHS H3ITyIEHUS DIIEKTPOMArHUTHBIX
BOJIH. B3auMHast opueHTaIus BEKTOpOB B 3JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TIPEIIOMIICHHUE, MTOJISPU3ALIIHS,
unrepdepenms u qudpaxus. [lkana snekTpoMarHuTHBIX BoH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY. [IpHHIMTIBI pagriocBs3u
U TeneBuieHus. Paguonokanus. DneKTpOMarHuTHOE 3arpsi3HEHUE OKpYKaroIleH
cpensl

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: MYy3bIKaJIbHbBIG
WHCTPYMEHTHI, pajap, paJuoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYA
neYb, YIbTPa3ByKOBasl JHATHOCTHKA B TEXHUKE U MEHUIINHE.

Hemoncmpayuu
1. OOpa3oBaHue U pacpoCTPaHEHUE MOTIEPEYHBIX U MPOTOTBHBIX
BOJTH.
2. Konebmromieecs Teno Kak HICTOUYHUK 3BYKa.

3aBHCHUMOCTD JJINHBI BOJIHBI OT 4aCTOThI KoJIEOaHHIA.




HaGumroieHune cBS3M TPOMKOCTH 3ByKa M BEICOTBI TOHA C aMILUTUTYI0N U
4acTOTOM KoJieOaHU.
HccnenoBanue  CBOMCTB ANIEKTPOMArHUTHBIX

BOJIH: OTpaKCHHE, TPETIOMIICHHUE, TTOJIIPU3AIIUS,
mudpakuus, nHTepdepeHIHs.

N o ok

Habmronenne otpaxeHus ¥ MPEIOMIICHHSI MEXaHUYECKUX BOJTH.

Ha6monenue nntepdepenum 1 Aupakiiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pEe30HaHC.

CoiicTBa ynbTpa3ByKa 1 €ro IpuMeHEeHHUE.

HabroieHune cBsIi3u rpOMKOCTH 3BYKA U BEICOTHI TOHA C aMIUTUTYIOM

Y 4aCTOTOM KOJIeOaHHIA.

UccnenoBanue CBOMCTBIJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IPETOMIICHUE, MOJISIPU3ALU, AUPPAKIIUS,

untepdepenims. 10. O6HapyxeHne HHPPAKPACHOTO

yIABTPa(pUOIETOBOIO U3TYUCHHIH.

10. Yuenuueckuii sxcnepumenm, 1abopamophvie padomol, RPAKMUKYM
11. V3ydenue napaMeTpoB 3BYKOBOI BOJHBI.

12. N3yuyenue

pacnpocTpaHeHus
B 3aMKHYTOM IPOCTPAHCTBE.

3BYKOBBIX BOJIH

Tema 3. Onmuxa (10 w)

Tema 4. Onmuxa (25 u)




I'eomerprueckas ontuka. [IpsMoMHENHOE pacIpOCTpaHEHHUE CBETA B
oaHOpoaHOM cpee. Toueunblii UCTOYHUK cBeTa. JIyd cBera.

OTpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3odpaxeHuii B
IIJIOCKOM 3€pKaJie.

[Tpenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHplil yroi MmojxHoro
BHYTPEHHET0 OTPa’KEHUS.

Jucnepcus cBera. CinoxHbIi cocTaB O6enoro ceeta. [[Bet. Cobuparomue u
pacceuBaroIINe JIUH3BI.

Tonkas muH3a. POKYCHOE PACCTOSIHUE U ONTUYECKAs CUJla TOHKOM JIMH3BI.
[TocTpoenue n3o0paxeHuit B coOUparonIX U pacceUBaOLINX JIUH3AX.
dopMmysia TOHKOM JIMH3bL. Y BEIMUEHUE, 1aBAEMOE JIUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBUS
HaOJI0ACHNSI MAKCHUMYMOB 1 MUHIMYMOB B HHTEP()EPEHIIMOHHOHN KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Judpakmus cBera. ludpakiimonHas permeTka.

YcnoBue HaOII0JeHHS TJIABHBIX MAKCUMYMOB IPH MaICHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha AUPPAKIIMOHHYIO PEILIETKY.

[Tonsipuszanusa ceera

Texnuueckue ycmpoiicmeéa u npakmuieckoe npumeHeHue: OYKH, JIyna
¢doToannapar, MPOEKIMOHHBINA ammapar, MUKpPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOUSL.

Hemoncmpayuu

1. IlpsMonnHENHOE pacnpoOCTpaHEHHUE, OTPAKECHHUE U NPEIOMIICHHE
cBeta. Onrtuyeckue Npudopsl.
[TonHoe BHYTpeHHEe oTpaskeHue. Mojienb CBETOBO1a.
HccnenoBanue CBONCTB M300paKEHUHA B JIMH3AX.

[IpsiMonuHetHOE pacpoCTpaHeHHE CBETA B OTHOPOIHOM cpeae. JIyd ceTa.
Toueunslil uCTOYHUK cBeTa. OTpa)k€HUE CBETA. 3aKOHBI OTPAXKEHHUSI CBETA.
[Moctpoenne n3odpaxkeHuit B rmockom 3epkaine. Cghepuueckue 3eprana.
[Ipenomiienue cBeta. 3akOHBI IPeOMIICHUS cBeTa. AOCOIIIOTHBIN MTOKa3aTesb
npenomiieHuss. Omuocumenshwvlli nokazamens npeiomienus. Ilocmosncmeo
Yacmomel ceema u COOMHouleHue OJIUH 80JIH NPU nepexooe
MOHOXpOMAmMu4ecko2o ceema uepes Spanuyy pazoena 08yx onmuyecKux cpeo.
(X00 nyueti 6 npuzme. lucniepcus ceeta. CioxxHbIN cocTaB 0esoro ceera. L[BerT.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil NojaHoro BHyTPEHHEr O
otrpaxxenus. Cobuparowue u pacceusarowjue 1un3svl. Tonkas nun3a. PokycHoe
pacCTOsTHUE U ONTHYECKasl CUjla TOHKOM JIMH3HI.

3asucumocmv oKyCHO2O paccmosiHus MOHKOU cgheputeckoli Iun3bl om eé
2eomMempuy U OMHOCUMENbHO20 NOKA3AMEISL NPENOMILEHUSL.

®dopMyna TOHKOM JTHH3BI. YBEJIMYEHUE, JaBaeMOe JINH30M.

Xoo nyua, npowedwezo 1un3y noo NPOU3BOILHLIM Y2lIOM K €€ 2lIA6HOT
onmuueckotui ocu. Ilocmpoenue uzoopasxicenutl mouKu u ompe3Ka npsamotl

8 CODUPAIOWUX U PACCeu8arowux TUH3AX U UX CUCEMAX.

Onmuueckue npubopwi. Paspewarowas cnocoonocme. I nas kak onmuyeckas
cucmema.

[Ipenensl TpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HICTOYHUKU. Y CIIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTep()EPEHIIMOHHON KapTHHE OT
JIBYX KOT€PEHTHBIX UCTOUYHUKOB. [ [pruMepsI kiaccuuecknx HHTepEepPeHIIMOHHBIX
CXEM.

Judpakuus ceera. AudpakimonHas pemeérka. Y cioBue HabIoAeHNs TTIaBHbIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMATUUECKOTO CBETa Ha TUPPAKITUOHHYIO

PELIETKY.
[Tonspu3zanus ceera
Texnuueckue  ycmpoucmeéa U mMeXHONO2UYeCKUe Npoyeccovl. OYKH,

Jyma,




4. Mogenu MUKPOCKOTIA, TeJIeCKOTa. MepucKor, GoroanmapaTt, MUKPOCKOII, IPOCKIIMOHHBIN anmapar, MPOCBETICHHE
5. HaOmronenue nntepdepeHnnu cBeta. OIITUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

6. HaOmronenue mudpakiuu cBera. Jlemoncmpayuu

7. HaOnronenue qucriepcuu CBeTa. 1. 3akoHBI OTpaKEHHS CBETA.

8. IlomyuyeHue crekTpa ¢ MOMOLIBIO IPU3MBI. 2. HccnenoBanue NnpeaoMIICHHS CBETA.

9. TlomyuyeHue crieKTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIETKH. 3. HaOmoaeHue moiHoro BHyTPEHHETo OTpaXkeHust. MoJienb CBETOBO/IA.

10. Halimonenue nomnspu3anuy CBeTa. 4 HccnenoBanue xo/1a CBETOBBIX IYYKOB 4epe3

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol IUIOCKONAPaJUIETIbHYIO IJIACTHHY U MPU3MY.

1. H3mepeHwue mokazaress MPeIOMIICHHSI CTEKIA. 5. HccnenoBanue cBOWMCTB H300pakeHUH B JINH3AX.

2. HccnenoBaHue cBOMCTB U300paKEHUH B TIMH3AX. 6. Mogenu MUKPOCKOTIA, TeJIeCKOTa.

3. HaGnronenue qucnepcuu cBeTa. 7. Habnronenue naTephepeHIIny CBeTa.

8. HaOmroneHue 1BETOB TOHKHUX IUIEHOK.

9. Habmonenue qudpakiuy cBeTa.

10. M3yuenue nudpakiimoHHON PEIIETKY.

11. HaGmronenue mudpakimOHHOTO CIIEKTPA.

12. HaGmromeHue Tucnepcuu CBeTa.

13. HaOumroeHue mossipyu3aiyy CBeTa.

14. TIpuMeHEeHHE MTOJSIPOUIOB JUTSI H3YUSHUST MEXaHUYCCKUX HANPsHKEHUH
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol, npakmuxym

1. HW3mepeHue mokasatens MpeIoMIICHHUs CTeKIIa.
2. HWccnenmoBanue 3aBUCHMOCTH (DOKYCHOTO PAcCTOSHUS OT BEIIECTBA

(Ha mpuUMepe KUJKUX JIHH3).
N3mepenne GOKyCHOTO PacCTOSIHUS PACCEUBAIOIINX JIMH3.
[Tonydenue u3o0pa>keHusI B CUCTEME U3 TIOCKOTO 3epKaja U JTNH3BL
[Tosrydenne n300pakeHUs B CHCTEME U3 JIBYX JIMH3.
KonctpynpoBanue TeneCKOMMUECKUX CUCTEM.
Hab6mronenne mudpakimm, naTEpYEPEHITNN U MOSIPU3AINNA CBETA.
Nzyuenue MOJISIPU3AIIUT CBETa, OTPAKEHHOTO OT

MOBEPXHOCTH AUDIIEKTPHKA.
9. Hyuenue nHTEpQEPSHITIN JTA3ePHOTO H3TYUCHHS HA IBYX IIEIISX.
10. HabmroneHne aucnepcum.
11. HaGnronenue u ucciaenoBanue TudpakiinoHHOTO CIIEKTpa.
12. 3mepeHue ATMHBI CBETOBOM BOJHBI.
13. [MomyueHne  crekTpa M3Iy4eHHUST  CBETOJMOJA IPH

MOMOIIU TU(PAKIIMOHHOHN PEIIETKY.

©~No U AW




PA3JIEJI 6. OCHOBBI CIIEITMAJIbBHOU TEOPUU
OTHOCHTEJIbBHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELIAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
(G4

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKON MeXxaHUKU. [locTynarsl
CHELUAaIbHON TEOPUU OTHOCUTEIbHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTENILHOCTU DWHIITeHHa OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHHU U COKpAICHUE JIJTUHBI.

DHeprus U UMMYJbC PEISITUBUCTCKONU YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIBCOM PEINSTUBUCTCKON YaCTULIBI. DHEPrUs
MOKOS

I'panu1bl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynaTsl cienuanbHOM
TEOPHUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeodpasoBanus Jlopernma. YciaoBue
NPUYMHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU
U COKpALICHUE JUIMHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C BHEPrUEH U UMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPrUs
MOKOSI
Texnuueckue ycmpoucmea u mexHON02UYeCKUe NpoYecchyl.
CIYTHUKOBBIE TPUEMHUKH, YCKOPUTEIH 3apsyKEHHBIX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaKmuxKym
Onpenenenue UMITYJIbCA M DHEPIrUM  PEISTUBUCTCKUX  YaCTHUIL
(1o dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHUTHOM II0JIE).

PA3/IEJT 7. KBAHTOBAS ®I3UKA (15 )

PA3JIEJI 7. KBAHTOBA ®U3UKA (25 u)

Tema 1. dnemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnosoii Oyanusm (15 u)

®oronsl. Popmyina [lnanka cBs3u 3HEprUn POTOHA C €0 YACTOTON. DHEPrus u
UMIyNbC HOTOHA

OtkpsiTue u uccnenoBanue Gorodrpdexra. Onbitel A. I'. CToneToBa. 3aKOHBI
doroaddexra. YpaBHenue DitHiuTeiHa a5 poroapdekra. «KpacHas
rpanuta» ¢porodrddekra. lasnenue ceera. Onwitel [1. H. JleGenena.
XHUMHYECKOE IEHCTBHUE CBETA.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: GOTOIIEMEHT,
doTonaTunK, COTHEYHAs OaTtapesi, CBETOIHUO/I.

Hemoncmpayuu
®otoddeKT Ha YCTAaHOBKE C IIMHKOBOW TTACTHHOM.
HccnenoBanue 3aKkOHOB BHEITHET0 (poTod(deKTa.
CBeToIHnO/I.
Conneunas Oatapes.

el A

PaBHOBecHOE TeTIOBOE U3TydeHHUE (M3ITydeHHE aOCOTIOTHO YEPHOTO TEINA).
3akoH cMmemenns Buna. ['mnoresa M. [Inanka o kBaHTax.

®OoTOHBI. DHEPTUS U UMITYJIbC (POTOHA.
®otoaddext. OnbiTel A. I'. CToneroBa. 3akoHsl poTodddexra. YpaBHeHUE
OitareiiHa 11 potodrdpdexra. «KpacHas rpanuna» dporodrddexra.
JlaBneHue cBeTa (B 4aCTHOCTH, AABJICHHE CBETAa Ha aOCOIIOTHO
TIOTJIOMIAIOIIYIO U @DCOTIOTHO OTPaXKaroIIyto moBepxHocTh). OnwiThl [1. H.
JleGenena.
BomnHossie cBolicTBa yactull. Bonnsl ae bpoins. [{nvna BoaHsl ne bponis
U pa3Mepbl 00J1aCTH JIOKATU3ALUN ABHXKYIIEHCS YaCTHIIBI.
KopnyckynsipHo-BoiaHOBOM qyanu3M. udpakiiys 31eKTPOHOB Ha
KpHUCTaJIax.
Crneuunduka nzmepennii B Mukpomupe. CooTHOIIEHUS HeonpeaenEHHOCTEN
I'eitzenOepra




Texnuueckue ycmpoiucmea u mMexHONO0SUYEeCKUe npoyeccovl: CHEKTPOMETP
¢dboTornemMeHT, (oTONATUUK, TYHHENbHBIH MHKPOCKOI, COJHEeuYHas OaTapes
CBETOJIUO/I.

Hemoncmpayuu

dotorhPexT Ha yCTaHOBKE C IMHKOBOM TIJIACTUHOM.

2. HWccnenoBanue 3akOHOB BHEIIHEToO GoTodddekra.
3. MHccrenoBanue 3aBUCUMOCTH COTPOTUBIICHHUS TTOIYIIPOBOIHUKOB
OT OCBELIEHHOCTH.
4, Cseromauo.
5. Comnneunas Garapes.
Yuenuueckuii sxcnepumenm, nabopamopmsie padomeol, NPAKMUKYM
1. Wccnenosanue GpOTOpE3UCTOpA.

2. U3mepenwue nocrossHHOM ~ [lmaHka Ha OCHOBe
uccienoanus Gporodaddexra.
3. Hccnenosanue 3aBUCUMOCTH CHJIBI TOKa yepes
CBETOJINO] OT HANPSKEHUS.

Tema 2. Cmpoenue amoma (4 )

Tema 2. Duzuxa amoma (5 u)




Mogens atroma Tomcona. OnbiTel Pe3epdopaa o paccestHuio o-4acTHil.
[Inanerapnas Mmoaens aroMa. [loctynater bopa.
W3ny4enue u noriomeHue GOTOHOB MPU MEPEXO0JIE aTOMa C OJJHOTO YPOBHS
SHepruu Ha Jnpyrou. Buasl cnektpoB. CrieKTp YpOBHEH SHEPTUHU aTOMa
BOZOPOJA.
Bonnogeie cBoiicTBa yactuil. Bosnsl ne bpoitis. KopryckynsipHO-BOITHOBOM
IyaJln3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3ITy4YEeHUE
Texnuueckue ycmpoucmea u npaKmu4eckoe npumeHerue: CrieKTpalbHbIN
aHayn3 (COEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTEP.
/emoncmpauyuu
1. Monuens onbiTa Pesepdopaa.
2. OmnpezeneHue JUIMHBI BOJIHBI JIa3epa.
3. Habnromenue muHEHYATHIX CIIEKTPOB N3TYICHHS.
4. Jlazep.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomor
1. Habnropenue nuHeHyaToro CekTpa.

OnbIThI IO UCCIIE0OBAHUIO CTPOEHUS aToMa. [lnanerapHas Mozenb aToMa
Pezepdopna.
[Moctynatst Bopa. M3my4yenune u nornomieHue GOTOHOB IIPH MEPEX0/Ie aTOMa
C OJJHOTO YPOBHS DHEPIMH HA APYTOil.
Bunei ciektpoB. CrieKTp ypoBHEN SHEPTrUU aTOMa BOJOPO/A.
CrioHTaHHOE U BBIHYXJICHHOE H3ilydeHue cera. Jlasep
Texnuyeckue ycmpoticmea u mexHoi02udeckKue npoyeccuvl. CueKTpaabHbINA
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Mopnens ombita Pezepdopra.
2. HaOmoneHue TMHeyaThiX CIEKTPOB.
3. YcTpoHCTBO U AeHCTBHE CUETUMKA HOHU3UPYIOLIUX YaCTHII.
4. OrmpeneneHue AIUHBI BOJIHBI Ja3€pHOTO U3y4EHUs.
Yuenuueckuit sxkcnepumenm, nadopamopmnsie padomut, nPAKMUKym
1. HaGmonenue TMHEHYATOTO CIIEKTpA.
2. HccnenoBanue CHeKTpa pa3peKEHHOI0 aTOMapHOI 0
BOJIOpOJia U U3MEpPEHUE NMOCTOAHHOM Punbepra.

Tema 3. Amomnoe aopo (54 )

Tema 3. Qusuka amomnozo adpa u Inemenmapuuvix wacmuy (5u)

OKCIIEpUMEHTBHI, JOKA3bIBAIOIINE CJI0KHOCTb CTPOEHHUS siipa. OTKpbITHE
panuoaktuBHOCTU. OmbITEI Pe3epdopaa o onpeneneHnio coctaBa
paanoakTUBHOrO n3yyeHus. CpoiicTBa anbda-, 6eTa-, raMmma-u3J1y4eHus.

Hyxknonnas mozens sipa I'eitzen6epra—lBanenko. 3apsn sapa. MaccoBoe
4yucno sapa. M30Tomnst.
PagnoaktuBHOCTB. ANbha-paciaj. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacra.




BnusiHue paguoakTUBHOCTH Ha )KHMBBIE OpraHu3Mbl. OTKPBITHE TPOTOHA U
HerTpona. Hyknonnas mozaens siapa I elizen0epra—lBanenko. 3apsn sapa.
MaccoBoe uncino siipa. M3otonsl. Anbga-pacnaj. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydenue. 3aKOH paiiOaKTUBHOTO
pacriaga. DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHblie cuibl. JledexT Macchl
sapa. SnepHeie peakuuu. Jlesenure u cuuTe3 saep. SnepHblid peakTop.
Tepmosinepuslii cuntes. [IpoGieMsl U TEPCIIEKTUBBI AEPHON YHEPTETUKY.
DKOJOTHYECKHE aCMEKThI sIIEPHON SHEPTEeTHKU. DIEMEHTAaPHbIC YaCTHUIBL.
OTkpbITHE IO3UTPOHA. METObI HAOIOIEHUS U PETUCTPALIMM 3JIEMEHTAPHBIX
yactull. DyH1aMeHTaNbHbIe B3auMoecTBHs. EnnHCTBO (hr3nueckoil KapTHHBI
MHpa
Texnuueckue ycmpoiicmea U NPaAKMuyeckoe npuMeHeHue:
Kamepa Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Hemoncmpayuu
1. CuéTurK MOHU3UPYIOIIKX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomot
1. HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (poTorpadusim).

JIO3UMETP,

lNamma-usnydenue. 3akOH paJuoaKTUBHOIO pacnaga. PagnoakTUBHbBIE U30TOIBI
B npupoje. CBOICTBa HOHU3UPYIOILIETO U3JydeHus. Biausaue
PaIMOAKTUBHOCTH HA KUBBIC OpraHU3Mbl. ECTECTBEHHBIN (OH U3ITydeHUSI.
Ho3umerpus.

DHeprust CBA3HM HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Maccsl sapa.
SAnepuslie peakuu. [lenenue u cuntes suep. SAnaepueie peaktopsl. [Ipobiaemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCIEeKThl pa3BUTHUS
SIIEPHOM SHEPreTUKU. MeTO bl perucTpaiyy U UCCIESA0BAHUS dJIEMEHTaAPHBIX
yacTull. OyH/1aMEeHTaJIbHbIE B3aUMOCICTBUA. BaproHbI, ME30HBI U JIETITOHBI.
[IpencraBnenue o CtanmaptHoi Mojienu. KBapk-TiirooHHAs MOJIEIb aIPOHOB.
Odusuka 3a npeaenamu CtangapTHor Moaenu. TémHas MaTtepust U TEMHas
sHeprusi. EnuHcTBO (pusmueckoit kapTUHBI MUpA.

Texnuueckue ycmpoiicmea u mexHojuo2uieckue npoyeccsl. T03UMETp, KaMepd
Bunbscona, siaepHbIi peakTop, TEPMOSIAEPHBIA peakTop, aromMHas OombOa
MarHUTHO-PE30HAaHCHAsI TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, RPAKMUKYM

1. HccnenoBaHue TpeKoB YacTHIl (110 TOTOBBIM (hoTorpadusim).

2. HWccnenoBanue painoakTUBHOTO (POHA C HCIIOJIb30BaHHUEM
JO3UMETpA.

3. H3ydeHue nornoieHus 6eTa-4acTHIl aTFOMHHHUEM.

PA3JIEJI 8. DJIEMEHTBHI ACTPOHOMUWU U ACTPODPU3UKMU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKU (12 u)

Oransl pa3BUTHs acTpoHOMUHU. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE
acTpoHoMHuHU. Bun 3B€31HOTO HeOa. Co3Be3aus, sipkue 3BE3/Ibl, TIAHETHI,

ux Bugumoe asmxkeHne. Conneunas cucrema. Connue. CoaHeuHas akTUBHOCTbD.
Hcrounuk 3neprun CosHua v 3B€3/1. 3BE3/1bl, UX OCHOBHBIE

XapaKTepUCTHKU. J[narpaMMa «CeKTpajbHbIN KIacC — CBETUMOCTbY. 3BE3/IbI
IJIABHOM MOCJEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUISL 3BE37] TJIaBHOM NOCIIEI0BATENbHOCTH. BHYTpEeHHEE CTpOECHHE 3BE3 .
CoBpeMeHHBIE IPEICTABIEHUS O TPOUCXOXKACHUN U 3BoroIuK ColHLa U 3BE3 .
OTankl )KU3HU 3BE3.

Mneunslii [lyte — Hama ["anaktuka. [Tonoxenue n amxenne ConHua B
lNamakTuke. Tunsl ranakTuk. Pagroranaktuku u kBazapel. YEpHBbIE IBIPHI B
sapax ranaktuk. Becenennas. Pacmupenue Beenennoil. 3akon Xa66ma.

DTarnbl pa3BUTHS aCTpoHOMUH. [IpHUKIamHOE U MUPOBO33PEHUECKOE 3HAUEHNE
acTpoHOMUU. [I[pUMEHNMOCTh 3aKOHOB (PU3UKH J1J1s1 OOBSICHEHUS IPUPOIBI
KOCMHYECKUX 00BHEKTOB.

Mertoasl acTpoHOMHYECKUX UccienoBannii. COBpeMEHHBIE ONITHYECKUE
TEJIECKOIIbI, PaJIMOTENIECKOIBI, BHEATMOC(epHasi aCTPOHOMHUSI.

Bun 3B€3qH0r0 HeOa. Co3Be3aus, sipKue 3BE3/IbI, INIAHETHI, UX BUIIMOE
IBIDKEHUE.

ConHeyHast cucTeMa.

Connue. ConHevnas akTUBHOCTh. Mctounuk sneprun ConHIa v 3BE3.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKH. [[narpaMma «CrneKkTpaabHbIN KiIacc —
CBETUMOCTBY». 3BE3IbI TJIaBHOM MOCIEIOBATENLHOCTH. 3aBUCHMOCTE «Macca —
CBETHMOCTBY ISl 3BE3]1 TJIABHOW MOCJIEI0BATEIbHOCTH. BHYTpeHHEee cTpoeHue




Paz6eranne ramaktuk. Teopuss bompmioro B3peiBa. PenmkToBOoe H3IydeHHE,
MacmrabHas crpykrypa Beenennoii. Meraranaktrka. Hepeménnbie mpoOieMsl

aCTPOHOMHH.
Yuenuueckue naonrooenusn
1. HaOmroneHus HEBOOPYKEHHBIM TJIa30M C  HUCIOJb30BaHUEM

3BE311. COBpEMEHHBIE MPEICTABIECHNUS O POUCXOXKACHUU 1 3BoIronnK CostHIa
1 3BE3]1. DTaIbl )KU3HU 3BE3]I.

Mueunsbiii [1yte — nama [Manaktuka. [Tonoxenue u npmxenue ColHia B
lNanaxTuke. Tunsl ranaktuk. PaguoranakTuku u kBazapsl. YEpHbIE IBIPHI B
sipax rajakTuk. Beenennas. Pacimupenue Beenennoii. 3akon Xa0o0ua.

KOMITBIOTEPHBIX MPUIIOKEHH IS OIpeiesieHHs oIokeHus HeOecHbI Pasoeranue ramaktuk. Teopust bonbioro B3pbiBa. PenrkroBoe nzmydeHue.

00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJTYIIApUsT U SIPKUE 3BE3/IBI.
Ha6monenus B Teneckon Jlynsl, manet, Miteunoro I1yru.

MacmrabHas ctpykrypa Beenennoit. MetaranakTuka.
Hepeménnsie mpoOaemMbl aCTpPOHOMUN
Yuenuueckue naonwoenusn:
1. HabGmogenwmst  3BE3mHOTO  Heba  HEBOOPYKEHHBIM  IJIa30M

C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN Uil ONpeeseHMs]
MOJIO’KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIG
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue 3BE3/bL.

Ha6umtonenus B reneckon JIyHbl, Ii1aHET, TYMaHHOCTEW U 3BE3AHBIX CKOTICHU.

OUBNYECKUU ITPAKTUKYM (16 gacos)

Cnocobuvl uzmepenus ¢usuueckux 6eIUdUH C UCHONb30BAHUEM AHANOS06bIX
U YuhposuIx usmepumenbHbix npudopo8 U KOMIbIOMEPHBIX OAMUUKOBbIX CUCTEM.
Abconrommuvie u omHocumenbHble NOZPEUHOCU USMEPEHUL YUIUYECKUX BEUYUH.
Oyenxa epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UsMepeHUll, UCCIe008AHULL 3A8UCUMOCTEl
Quzuueckux eruyuH, NPoBepKa NPeoyloNCeHHbIX cunomes (8b100p U3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuu skcnepumenm,
nabopamopuvie padomul, NPAKMUKYM ).

OBOBIAIOUIEE TIOBTOPEHMUE (4 1)

OBOBIIAIOHIEE TIOBTOPEHUE (15 u)

Ponb pusnku 1 acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTUYECKOH,
COLIMAJILHOW M 3TUYECKOM cepax esTebHOCTH YeTI0BEKa; pOJIb U MECTO
(GU3HUKN 1 aCTPOHOMHH B COBPEMEHHON HayYHON KapTHHE MUpa; pOJib
¢duznueckoii Teopun B GopMUPOBAHUH MTPEACTABICHUN O (PU3NIECKOM
KapTUHE MHpa, MECTO (PU3NUECKON KApTHUHBI MUpPA B OOLIEM pSAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJICTABICHUN O IIPUPOJE

O0600611eHre 1 cucTeMaTH3aIs COIeP KaHUs pa3JIeNoB Kypca «MexaHuKay,
«MomnexynsipHas pu3nuKa U TEPMOJAMHAMUKAY, «DJIEKTPOIMHAMUKA,
«Konebanus 1 BOMHBD, «OCHOBBI CHIEITUATHEHON TEOPUH OTHOCUTEITHHOCTHY,
«KBanToBast puznka», « INEMEHTHI aCTPOHOMHUU U aCTPOPHUIUKIY.
Ponp ¢u3uku U acTpoHOMMM B HIKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COIIMANILHOM M ITHYECKON cdepax NesATeNbHOCTH YelIOBEKa; POib U MECTO
(U3UKA ¥ aCTPOHOMHHU B COBPEMEHHON HAyYHOW KapTHHE MHUpA; 3HAUYCHUE
OMHCaTeIbHON, CUCTEMATH3UPYIOIIEeH, 00BICHUTENFHON U MPOrHOCTUYECKON




¢byHkuuit puznyeckoi TeopuH; poib (HU3NYECKON TeopHH B (POPMUPOBAHUU
IpeACTaBICHUN O GU3MUECKON KapTHHE MHpa, MECTO (PU3MYECKOH KapTHHBI
MHUpa B O0IEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEICTABICHUN

0 MIPHUPOJIEC
Peseps (3 u) Pe3seps (10 u)
TemaTuueckoe nJiaHupoBaHue Kypca 11 kiacca
IIporpaMmmHoe coaep:kaHue
Paznen 1 DiekTpoauHamMuka (npoxnokenne) 12/28

Kon-Bo 1.1 MarautHoe nmoJie 6/15
4acoB Ha
0a30BOM
YpPOBHE

1 B3aumoeiicTBre TOCTOSHHBIX MATHUTOB M MTPOBOHUKOB C 1

TOKOM. MarauTHoe nose. BekTop MarHuTHOW MHIYKIUU.
IIpuHIUII Cyneprno3uLMyi MATHUTHBIX T0JIeH. JInnun
MAarHUTHOM UHIYKIIMH.

1 MarsuTHoe noje npoBOHUKA C TOKOM (IIPSIMOTO ITPOBOJIHUKA, 1
KaTYyILKHU U KpyroBoro Butka). OnsIT Opcrena. Kapruna nunuit
MarHMTHON MHIYKIUH MOJISI IOCTOSSHHBIX MAarHUTOB.

Onpeodenenue ycnosuti NPUMEHUMOCTU MOOeTU 0OHOPOOHO20 1
MACHUMHO20 NOJIA.

Onpeoenenue HanpagieHus UHOYKYUU MASHUMHO20 NOASA NPO8oOHUKa |1
¢ MOKOM

(Maenumnoe none 6 eewecmee. @eppomacHemuxu, napa- u - 1

OuUaMazHemuKu




Cuna Amnepa, €€ HanpaBJIEHUE U MOZYJIb.

Cuia JlopeHniia, e€ HanpaBiieHUE U MOJYJib. JIBH>KEeHME
3apsKEHHON YaCTUIIBI B OJJHOPOITHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopenna.

IIposedenue KoceeHHbIX usMepeHull cuivl Amnepa, nposedenue
UCCe008AHUSA 3A8UCUMOCTNEL MeHCOY DUUYECKUMU BETUYUHAMU U
ONbIMO8 NO Nposepke NpPeodloHCEeHHOU 2Unomesvl Npu U3V4eHuu
oelicmeus NOCMOSIHHO20 MASHUMA HA PAMK) C MOKOM

ObvscHenUe 0CHOBHBIX NPUHYUNOG OeliCEUsl MEXHUUEeCKUX
ycmpoucme

Ipumepwl pewenus 3a0au no meme «Cuna Amnepay

TexHu4eckue yCTpouCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHUE ITOCTOSIHHBIX MarHUTOB, 2JIEKTPOMAarHuTOB,
TECTEPMYJIbTUMETP, AIEKTPOABUraTeNb AKOOH, yCKOpUTETU
JJIEMEHTAPHBIX YACTHII.

JlaGoparopnas pabota Nel «HaGmronenue aeiictus
MarHUTHOTO TOJISt HA TOK»

Ipumepuol pewenus 3aoau no meme «Cuna Jlopenyay

Pewenue pacuémmnuix 3a0au ¢ A6HO 3a0AHHOLU U HEAGHO
3a0aHHOU PUULECKOU MOOETbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mazcnummoe noney.

Pewenue kauecmesennvix 3aoay, mpedyowux npumerHeHus: SHaHuti no
meme «Maenumnoe nozney.

DJIEKTPOMATrHUTHAasI
HHAYKIust 6/13




SIBnenue >nekTpoMarHuTHOM MHAYKIMU. [I0TOK BekTOpa
MarHuTHON MHAyKimu. DJ1C uHIyKuu.

3aKoH aneKTpoMaraiuTHol nHaykuu dapanes. Buxpesoe
anektpudeckoe nonie. Toku Dyko.

3/IC unoykyuu 8 npoBoOHUKe, OBUNHCYUIEMCL HOCIYNAMENbHO 8
0OHOPOOHOM MACHUMHOM NOJIE.

IIpumepul peutenus 3a0a4 no meme «3aKOH INEKMPOMASHUMHOU
UHOYKYUUY

Pewenue pacuémuvix 3a0a4 ¢ A6HO 3a0AHHOU U HESABHO
3a0AHHOU PUUUECKOU MOOENBIO C UCNONb308AHUEM OCHOBHBIX
3aKOH08 U (hopMmy nO meme « DNEeKMPOMACHUMHASL UHOYKYUSLY.

[Ipasuino Jlenna. UanykruBaOCTh. Karymika
VWHIYKTHUBHOCTH B LIENIM TOCTOSIHHOT'O TOKA.

SBnenue camounnaykuuu. 31C caMOMHIYKIINH.

Pewenue kauecmesennvix 361061'{, mpe6y}0u;ux NpUMEeHerUusl 3HAHULL NO
meme ((3Jl€Kmp0Ma2Hun’IHaﬂ uH()yKI/;Ll}Z)).

Aneopumm ucnonvsosanus npasuia Jlenya 0ns onpeoenenus
Hanpaenenusi Mmoka  KOHmype npu ananuze 2papuieckux u
9KCNEPUMEHMANIbHBIX 340aY

Cbopka mooenu d1eKmpomMacHUMHO20 2eHepamopa

3Hepm$1 MAaraMTHOIO IMOJIA KaTYIIKKU C TOKOM.
3HCKTpOMaTHPITHOe I1OJIC

Jlaboparopnas pabota No2
«M3yueHue sIBICHUS AIEKTPOMarHUTHOM HHTYKIIUN




Obvsichenue 0CHOBHbIX NPpUHYUNoOs oeticmeust mexHU4ecKux
yCﬂ’lpOﬁCWlG U mexrnosocudecKux npoyeccos, maxKux Kak.
MHO)/KI/;MOHHCZE nevv, cwzenoua, sawiuma om djieKmpuzayuu mei
npu 0BUDICEHUU 8 MACHUMHOM NOoJae 3eMilu.

Obobwarowe-nosmopumenvbHoe 3aHsmue no meme
«OnexmpomacHUmMHas UHOYKYUsL)

3auem no meme ((3JZ€Kmp0MaZHun’IHClﬂ uHayKL{ufl

Paznen?2 Koue0anus u Bosnbi 60 /24

2.1 Mexannueckue koseoanus 4-/10

Konebarensuas cucrema. CBOOOIHBIE KOJICOAHUS.

I"apmonunueckue konedanus. Kunemaruueckoe u
JMHAMUYECKOE OITMCaHue. DHEPreTUYeCKOoe ONUCaHUe
(3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUN ).

Bui600 ounamuueckozo onucanus CapMOHUHYECKUX KOJeOAHUIL U3 UX
OHEep2emuU4eCKoco U KUuHemamui1eckoco Onucanusl.

Buvinyorcoennvie konebanusi. Pezonanc. Pezonanchas kpusasi.
Brusnue 3amyxanus Ha U0 pe3oHAHCHOU KPUBOIIL.
Aemoxonebanus.

Pewenue pacuémmuuvix 3a0au c 16H0 3a0aHHOU U HESBHO
3a0aHHOU UULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u hopmyn no meme «Mexanuyeckue Konedanus .

AwmrtmuTyna u (hasza konebanuil. CB3b aMIUTUTY/IbI
KoJIe0aHUi NCXOTHON BETMUMHBI C aMILTUTYIaMHU
KoJe0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon n wactoTa konebanwmii. [Teproa ManbIx cBOOOTHBIX
KoJIe0aHUI MaTeMaTHIecKoro MasiTHuKa. [lepros cBOOOHBIX
KoJIeOaHMii TPYXKMHHOTO MasTHHUKA.




Peuwenue xauecmeennvix 3aday, mpedyOuUx NPUMeHeHUsl 3HAHUL 1O
meme «Mexanuueckue KoieOanusay.

ObvscHeHue 0CHOBHBIX NPUHYUNOS 0eliCMBUS MEeXHUYECKUX
YCmMpOUCms, makux KaKk: MempoHOM, 4acbl, Kaueu, My3bIKalbHble
uHcmpymenmsl, ceticmozpagh.

Jlabopamopnas paboma Ne3 « Onpedenenue ycKopenus c60000H020
naoenus npu NOMOwU MAassmHUKd

2.2 DlIeKTpOMarHUTHbIE KoJ1edaHus 6/15

Koune6arenbublii KOHTYp. CBOOOIHBIC AJIEKTPOMATHUTHBIC
Kosie0aHus B UI€aIbHOM KOJie0aTeIbHOM KOHTYpE.

®opmyna TomcoHa.

Ces36 amnaumyowl 3apsa0a KOHOEHCamopa ¢ amnaumyoou Cubl
MoKa 8 KoebamenbHOM KOHMype

Pewenue pacuémmuuix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0aHHOU PUUYECKOU MOOETbIO C UCNOb308AHUEM OCHOBHBIX
3aKOH08 U hopMYT RO meme « DNeKMmpPOMACHUMHbLE
KoneObanusny

Pewenue xauecmsennuix 3adau, mpebyowux npumenenus 3HaHuil no
meme « DneKkmpomazHummbvle KoneOaHusy

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM KOJIe0aTeIbHOM
KOHTYpE.

3aTtyxaromye 1eKTpOMarHuTHbIE KosieOaHus. BbIHYKIeHHbIe
3IIEKTpOMarHuTHhIE Kojebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUUECKUX U INNEKMPOMACHUNTHBIX Konebanuil

ObwsicHeHUe OCHOBHBIX NPpUHYUNoOs oelcmeust MmexHu4ecKux
ycmpoﬁcm& maxKux Kak.: SﬂeKmpull€CKul/7 360HOK, ceHepamop
nepemMerHrnoco moka, TuHuu aﬂekmponepe()au

Onpeoenenue ycio8uti NPUMEHUMOCMU MOOENU UOeaNbHO20
KonebamenbHO20 KOHMypa




MomHocTh ~ MEPEMEHHOr0  TOKa.  AMIUTUTYyIHOE U
NEHCTByIONIeE 3HAYEHHE CHJIBI TOKA W HaIMpsDKEHUSA TpU
pa3nuuHOil  (opMe 3aBHCHMOCTH IEPEMEHHOIO TOKa OT
BpeMeHU. CMHYCOUIQJIbHBIN IEPEMEHHBIN TOK.

Uneanvubiii  Tpanchopmarop. [IpomsBoncTBo, mepemada u
noTpedaeHue AIEKTPUYECKON SHEPTUM. Kynbrypa
UCIIOJIb30BAaHUS DJIEKTPOSHEPTUU B IIOBCEIHEBHOW JKU3HHU.
TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI:
3JIEKTPUYECKUN 3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, IMHUU
3JeKTponepenady

Pezucmop, kondencamop u kamywxa uHOyKmueHocmu 8 yenu
CUHYCOUOATILHO20 NepemeHHo20 moka. Pezonanc mokos.
Pesonanc nanpscenuii.

Jlemoncmpayus akmueHo20, eMKOCMHO20 U UHOYKIMUBHO2O
conpomuenieHuil

Pewenue kauecmsenHnbix 361()61'{, mpe6y}0u4ux NpUMeHerus 3HAHUL NO
meme ((aﬂeKmPOMGZHMI’I’IHble KOJebanuay.

MexaHuueckue ¥ 3JIEKTPOMarHuTHbie BOJIHbBI 4/10

MexaHuueckue BOJHBI, YCIOBUSL HX pacnpoOCTpaHEHHs)
[Tonepeunsle u mponoipHble BOJHBL. [lepuon, ckopocTh
pacnpocTpaHeHus: U JUIMHa BOJHBI. CBONCTBA MEXaHWYECKHUX
BOJIH:  OTpake€HHe, [MpeJoMieHue, HHTepdepeHuus U
JUppakiys.

3BykK. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa Tona. TemOp
3ByKa. [IlymoBoO€ 3arps3HEeHNE OKPYKAOIIEH CpebI.

H3zyuenue pacnpocmpanenusi 36yK0GbIX 80H 8 3aMKHYMOM
npocmpancmee.

Pewenue 3a0au




ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCME U MEXHOI02UHEeCKUX NPOYECCo8, MAKUX KAK:
MY3bIKAIbHbIE UHCIMPYMEHMbl, padap, paouonpuémMHux,
menesuszop, aumenua, menegon, CBY-neusn, yrompazeykosas
OUACHOCMUKA 8 MEXHUKe U MeOUYUHe.

DJIEKTpOMarHUTHBIE BOJIHBI. Ycnosus U3JIy4ECHUS
JIEKTPOMAarHUTHBIX BOJIH. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHE, NpEeJOMIICHHE, MOoNgpu3alus, UHTephepeHuus u
TUQpakiys. B3aUMHAas OPUEHTAINS BEKTOPOB

B 3JIEKTPOMArHUTHOW BOJIHE.

[IIxana 3;1eKTpOMarHuTHLIX BOJIH. [I[pumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
TexHu4eckue yCTporucTBa U IPaKTUYECKOe IPUMEHEHHUE:
My3bIKaJIbHBIE HHCTPYMEHTBI, paiap, paluoONpUEMHIUK,
TEJEeBU30p, aHTeHHA, TeneoH, CBY-mieup,
yJIBTPa3ByKOBas AMATHOCTHKA B TEXHUKE U MEIULIMHE
IIpuHIMIIBI paANOCBS3H U TeNeBUAeHU. Pagronokanus.

Pewenue kauecmsenHnbix 361()61'{, mpe6yi0u4ux NpUMEHEeRUA SHAHUL NO
meme «Mexanuueckue u INIEKMPOMACHUMHblE 60JIHbL)

Pewenue kauwecmeennvix 361()611!, mpe6yi0u;ux npumeHerus 3HAHULL NO
meme «Mexanuueckue u INIEKMPOMACHUMHblE 60JIHbL)

Yempoticmeo u npunyun pabomul npocmetiuie2o paouonpuemMHuka

2.4 Onruka 10/25

[IpsiMonuHEITHOE pacTIpOCTpaHEHHE CBETA B OJTHOPOIHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTPAXKCHUS CBETA.
ITocTpoeHue n300paskeHNHl B ITIOCKOM 3epKaJle.




Habnwooenue onmuyeckux sAneHull, nposeoerue KOC8eHHbIX
usMepeHuil, UCCIe008aAHUS 3ABUCUMOCTIEN (PUBUYECKUX BETUUUH U
ONbIMOG NO NPOBEPKe NPEONONCEHHOU UNOMme3vl NPU U3y4eHuu
A6NEHUL NPENOMAEHUS C8ema HA cpaHuye pazoeia 08yx cpeo,
npeomieHus ceema 8 coouparouetl

u pacceusaroujeti IUH3AX, BOJIHOBLIX CEOUCME C8emd.

Ilocmpoenue u pacuém uzobpasxcenuil, co30a8aemvlx NIOCKUM
3epKaiom

Copepuueckue 3eprana

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHEI IIpCIOMIICHUA CBCTA.
AOCOIIOTHEIHN IMOKAa3aTelIb IIpCIIOMIICHUS.

Hucnepcus cera. CiioxxHbli cocTaB Oenoro cseta. L{Ber.
IlosHOE BHyTpeHHEe oTpakeHue. [IpenesbHbIi yros MoJHoro
BHYTPEHHEI'0 OTPaXKEHUSI.

Jlabopamopnas paboma Ne4 « zmepernue noxazames
npeloMaAeHUs: CIeKaay

OmuocumenvHuli nokazamenv npenomnenus. Ilocmosncmeo
4acmomul céema u COOMHOUEHUe ONIUH B0H NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 epanuyy pazoena 08yx
onmuueckux cpeo.

Xoo nyueiti 6 npusme.

Colwuparomue u paccenBaronye JUH3bl. TOHKas JIMH3A.
@DOKYyCHOE paCCTOSIHHE M ONITUYECKAs CHUJIa TOHKOU JIMH3HI.

dopmyna TOHKOH JIMH3bI. Y BEJIMYEHUE, TaBAEMOE JINH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckol Cuivl u
GhOKYCHO20 paccmosHus cobuparowell TUH3bl»

3asucumocms Qhoxycrno2o paccmosnus MOHKOU cghepudeckoul TuH3bL
om eé 2eomempuu U OMHOCUMENLHO20 NOKA3AMes

NnpeiIOMIERUA.




Xo0 nyua, npoweduie2o 1uH3y OO NPOU3BOIbHBIM Y2NIOM K €€
anasHotl onmuyeckou ocu. [locmpoenue uzoopaxicenuit mouxu u

ompesKa I’lp}LMOZZ 6 co6upa10u;ux u pacceusarowux I1uH3ax
u ux cucmemax.

Ontuueckue npubdopsl. Paspemaromias criocooHocTs. ['11a3 kak
ONTHYECKAsi CUCTEMA.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

TexHnyeckue ycTponcTBa U TEXHOJIOTHYECKHUX ITPOLIECCHI:
OYKH, JTyTa, ePUCKoI, (poToanmapar, MUKPOCKOII,
IIPOEKIIMOHHBIN anmnapar, IpOCBETICHUE ONTUKH,
BOJIOKOHHA$! ONTHKA, TU(PAKIIOHHAS PEILIETKA .

Hpoceemﬂeuue onmuxKu

Tlocmpoenue u pacuém uzobpasicenutl, c030a8aeMblX NIOCKUM
3epKaniom, MOHKOU JTUH3OU.

Pewenue kauecmeennvix 361061’4[, mpe6y}0u;ux NpUMeHeHUs SHAHUL
no meme «Onmuxay

Bonnosas ontuka. Murepdepennns ceera. KorepeHtHble
MCTOYHHKH. Y CIIOBUS HAOIIOJEHNSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Ki1accuueckux MHTEp(EepeHIMOHHBIX
CXEM.

Judpakus ceera. udpakiuronHas pemeTka. Y cioBue
HaOJI0ACHUS TJIaBHBIX MAKCUMYMOB IIPY Na/IEHUH
MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.
Ilonapuzanus ceera

Jlabopamopnas paboma Ne6 « U3mepenue Onunvl c8emogou 60IHbLY

ObvscHeHue ocobeHHocmell NPOMeKaHusi ONMUYeCKUX sI8IEHUL:
unmepgepenyuu, ougpaxyuu, OUCnepcul, NOIH020 BHYMPEHHe20
OMPANCEHUSL.

Pewenue pacuémnuix 3a0au ¢ 1610 3a0aHHOU U HEABHO




3a0anHOU huU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO08 U hopmyn no meme « Onmuxay

Paznen 3 OcHOBBI clieHAILHOI TEOPHUH OTHOCHTENbHOCTH 4/6

3.1 OCHOBBI CTICIUAIBHOM TEOPUU OTHOCHTEIbHOCTH 4/6

FpaHI/IHH IMPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKH.
HOCTy.TIaTI)I CHGHH&J’IBHOﬁ TEOpHUHU OTHOCUTEIIBHOCTH.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILlCHHUE JIJIMHBI.

IIpocmpancmeenno-epemennou unmepsan. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakxmuxym
Ipakmuxym
OHeprust 1 UMITYJIbC PESITUBUCTCKON YacTullpl. CBsA3b
MAacChl ¢ SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN
YaCcTUILIbI. DHEPTHsl MOKOs
TexHndeckue ycTpocTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPYKEHHBIX YaCTHUIL
Ipakmuxym
/ Ipaxmuxym

Ulabopamopnas paboma «IIposedenie KOCBEHHbIX UMEPEHUI UMNYIbCA U
OHepeuu pensmusucmcekux yacmuy (no pomospaghusm mpekos 3apsaiceHHbIX
uacmuy 8 MaZHUMHOM NOJE). »




Paznen 4 KanToBas ¢pusmnka 15/25

4.1 KopnycKyJIsipHO- BOJTHOBOI1 xyaian3m 6/15

PaBHOBecHOe TemoBoe u3iydyeHue (u3nyyeHne abconoTHO
yépHoro tena). ['unoreza M. [1nanka o kBaHTax.

®DoTOHBI. DHEPrus U UMITYJILC (DOTOHA.

3axon cmewenus Buna.

ObvscHeHUe 0CHOBHBIX NPUHYUNOB OeliICMBUSL MEXHUYECKUX
VCmMpOoUcme, maKux Kaxk: cnekmpomemp, ¢homosnemenm,
Gpomooamuuk, myHHeIbHbII MUKPOCKON, COIHEYHAsl bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESABHO
3a0AHHOU PUUUECKOU MOOEIbIO C UCTIONL30BAHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Keanmoauvle saenenusy.

®dortordpdext. Onpitel A. I'. Cronerosa. 3akonsl hoTodPdexTa.

VYpasuenue Diinmeitna 1yist potodddexra. «KpacHas rpanuiia
dhotorddexra.

Onpedenenue ycno8uil NPUMEHUMOCMU K8AHMOBOU MOOEU C8emAl.

AHanu3z K6aHMoBbIX NPOYECCO8 € UCNONLIOBAHUEM YPABHEHUS
Duinwmerina ona homospgpexma, npunyuna coomuouteHul
neonpeodenénnocmu I etizenbepea.

Pewenue kauecmeenHblx 361@61% mpe6yrou4ux NnpUMEHeHrUus SHAHULL NO
meme «Keanmoevie s6nenusy.

JlaBieHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha
a0COJTIOTHO MOTJIOMIAIOITYO U a0COFOTHO OTPAKAIOITYIO

nosepxHocTh). OnbiTel I1. H. Jlebenena.




TexHu4eckue yCTpoucTBa U TEXHOJIOIMYECKUE ITPOLIECCHI:
CHEKTPOMETP, GOTOIIEMEHT, (POTOAATUHMK, TYHHEIbHBIH
MHUKPOCKOII, COJTHEYHas 6arapes, CBETOANO.

Bonnoesuvie ceoticmea wacmuy. Boanwt 0e bpoiina. [[nuna onnst 0e
bpoiina u pazmepol ooracmu noxkanuzayuu
osuicywetics yacmuywvl. Kopnyckynsapro-6011o601 Oyanusm.

Huppaxyus snekmponos Ha KpUcmaiiax.
Cneyughuxa usmepenutl 8 muxpomupe. CoomHouieHus.
Heonpedenénnocmetl 1 elizenbepea

Pewenue kauecmeennvix 361&611{, mpe6y;0u;ux NpUMeHeHUs SHAHULL NO
meme «Keanmosuvie si61enusy.

4.2 ®usuka aroma 4/5

OMnBITHI IO UCCIICAOBAHUIO CTpOeHHUs aTroMa. [nanerapHas
MoJieTh atoma Pesepdopaa.

[Toctynarter bopa. U3ny4uenue u nornomenne poToHOB
IIpH NIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha
JPYTOH.

AHanus K6aHmMoBbIX NPOYECCO8 HA OCHOBE NEPBO20 U BIMOPO2O
nocmynamos bopa

Ipakmuxym

Ipaxmuxym

Bunel ciektpoB. CnekTp ypoBHEH 3HEPIHH aTomMa
Boiopojia. CIOHTaHHOE U BBIHYX/IEHHOE U3ITy4YeHUE
CBETA.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUUECKHUE MPOIIECCHI:
CHEKTPANIbHBIN aHaMH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH
KOMIIBIOTEP

Ipaxmuxym




Ipaxmuxym

Jlabopamopnas paboma

4.3 ®du3nKa aTOMHOTO sIAPa U JIEMEHTAPHBIX YacTu 6/6

Hyxnonnas moaens sigpa I'elizenOepra—Banenko. 3apsij saapa.
Maccosoe uncio sapa. M3otomsl.

PagnoakTuBHOCTH. Anba-pacan. DIESKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnaj. ['amMma-u3nydenue.

Hpaxmukym
Ipakxmuxym
Pewenue 3a0au

DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHble cuibl. Jlegext

Macchl aapa. SnepHble peakuuu. JleneHue u CUHTE3 siaep

Snepuble peaktopsl. [Ipo0ieMsl yrnpaBisieMoro TepMosiIEPHOTO

CHUHTE3a. DKOJIOTUUECKUE aCTIEKThI PA3BUTHUSA SACPHOU

SHEPIEeTUKU.
Ipakmuxym
Ipakmuxym

Pewenue 3a0au




Meroasl perucTpaluy U UCCIEI0BAHNS JIEMEHTAPHBIX
yacTul. PyH/IaMEHTAJIbHbBIE B3aUMOACUCTBUA. baproHBI,
ME30HBI U JIENITOHBI.

[Ipencrasnenue o CrangaptHoit moaenu. Kpapk-riatooHHas

Mozienb aapoHoB. Pu3uka 3a npeaenamu CTaHaapTHOW MOJEIH.

Témuas marepus u TéMHas sHeprust. EnnHcTBO hm3nyeckoit
KapTHUHBI MUpa.

Texandeckue ycTpoiCTBa U TEXHOJIOTHUECKHE ITPOLIECCHI:
J03UMeTp, Kamepa Bunbcona, saepHslii peakTop,
TEPMOSIZICPHBII peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCHast TOMOTpadust

Ipakmuxym

Ipakmuxym

Pewenue 3a0au

Pa3nen 5 DinemenThl acTpoHoMuH 1 acTpodusnkn 8/12

5.1 DneMeHThI aCTPOHOMHH ¥ acTpodu3uku 8/12

Metoapl acTpOHOMHYECKHUX HcciaenoBannii. COBpeMEHHBIE
ONTHUYECCKHUE TEJICCKOIIBI, PaJUOTEIIECKOIbI, BHEATMOC(EepHas
aACTPOHOMHUSL.

Bun 38é3mH0T0 HeOa. CO3BE3 M, IPKHE 3BE3IBI, TUTAHETHI, UX
BUJMMOEC JIBH>KCHUE.

Omanvt pazeumus acmponomuu. Ilpuxiaonoe u
MUPOBO33peHyecKoe sHavenue acmporomuu. Ilpumenumocms
3aKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOOBI KOCMUUECKUX
00beKmos.

Ocnognvie cozeez0uss Ceseproco nonyuapus u sipKue 36e30bl




Ponv acmpornomuu 6 cospemennoti kapmune mupa, 8
NPAKmMuyecKoll 0essmeilbHOCmU 4en08eKa u OalbHeuuem
HAYYHO-MEXHUYeCKOM pa3eumui.

CoHe4Hast cucrema.

Conarie. ComHedHast akTUBHOCTE. VicTounuk sreprun CoyTHITa 1 3BE3I.

3BE37bI, UX OCHOBHBIE XapaKTepUCTUKU. [[narpamma
«CIIEKTPaIbHBIN KJIACC — CBETUMOCTb». 3BE3/1bI [TIABHON
MI0CJIEJ0BATENFHOCTH. 3aBUCHMOCTh «Macca —

CBETUMOCTB» JUIsl 3BE3]1 TI1aBHOM MOCIEA0BATENbHOCTH. BHyTpeHHEe
CTPOEHUE 3BE3 .

Cospementvie npedcmasienus 0 NPOUCXONCOESHUU U IBOTIOYUU
Connya u 36e30.

Ipakmuxym

Ipakmuxym

COBpeMeHHI)Ie HpeIICTaBJ'IeHI/IH (0] HpOI/ICXO)KI[eHI/II/I U 3BOJIFOIINU
CoiHia ¥ 3B€31. DTallbl )KU3HU 3BE3I.

Muieunsiii [Tyts — Hama ["anakTuka. [lonoxenue u asmxenne CorHIa
B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3apsl. YEpHbie
JBIPHI B SIAPAX rajakTUK.

Obob6wWenue u cucmemamu3ayust COOEPHCaAnUsi pazoenos Kypca
«Mexanukay

0Ob0bWeHue u cucmemamu3ayust COOePAHCAHUs paz0enos Kypca
«Monexynapuas guzuxa u mepmoOUHAMUKA,

Bcenennas. Paciunpenue Beenennoii. 3akon Xa60ma. Paz6eranne
ranakTuk. Teopus bonbiioro B3peiBa. PenMKTOBOE H3IIyUECHHUE.




MacmrabHnas ctpykTrypa Beenennoii. Meraranakruka. Hepeménnsie
npo0JIeMbl aCTPOHOMHHU

Paznen 7 O6o6mariee nosropenne 4/15 (11 yacos -B npeabIIyuX pasaenax)

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs Pa30eios Kypca
«DneKkmpoOuHamuKay

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs pazoeios Kypca
«DneKkmpoOuHamMuKa»

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs pazoeios Kypca
«Onexmpoounamuray

O06001IeHe U CUCTeMAaTH3aIHsI COICPIKaHUS Pa3IeioB Kypca
«Mexanukay, «MoiiekyyspHas prU3uKa U TEPMOJINHAMUKAY,

O606H.I€HI/I€ H CUCTEMAaTU3alus COACPKAHUA Pa3ICJIOB Kypca
((3JI€KT’pO,Z[I/IHaMI/IKa»

Obobwenue u cucmemamusayusi COOEPACAHUS pa30eios Kypca
«Konebanus u 6onnvly

O606wenue u cucmemamu3ayus cOOePIHCAHUS Pa30eios8 Kypca
«Konebanus u 6onnoly

Obobwenue u cucmemamu3ayust COOEPHCAnUsL pa30esos Kypca
«Keanmoesas guzuxar

O060011eHre U CUCTeMAaTHU3aIMsI COIep KaHus pa3/ieioB Kypca
«KBanToBas puznka»

O060011eHre U CUCTeMAaTH3aIMsI COIep KaHus pa3/ie]oB Kypca
«Komnebanus u BOJIHEBI»

Pezepn 0

Pe3eps 7




IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBI

10 KJTACC

Kon
NpPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TMpUMEpax poib M MeCTOo (Uu3uKu B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOH KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH

Ioaen

10.2

VY4YuTBHIBaTh IPaHUIIBI IPUMEHEHUS H3YIEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpLHUalbHas cUCTeMa OTCYETa, aOCOIIOTHO
TBEPMOE TENO, UICAIBHBIN I'a3; MOJEIH CTPOCHUS ra30B, KUAKOCTEH U
TBEPABIX TEJI, TOUYCYHBIM DJIEKTPUYECKUH 3apsA] — IpU PELICHUHU

(1)I/I3I/I‘IGCKI/IX 3aga4

10.3

Pacnio3naBate usnueckue sBICHUS (IPOLECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETUYECKOH TEeopHU
CTPOEHHUSI BeLIeCTBA U  JJEKTPOJUHAMUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TNPSMOJIMHENHOE ABM)KEHHE, CBOOOJIHOE MaJeHHE
TEJN, JBW)KEHUE TI0 OKPY)KHOCTH, WHEPLHWs, B3aWMOJICHCTBHE TeI,
muddy3us, OpOYHOBCKOE JABMKEHHE, CTPOCHHME JKUAKOCTeH H
TBEPABIX TEJ, H3MEHEHHEe O00bEéMa Tel TpU  HarpeBaHUU
(OXJaXIeHUH), TEIUIOBOE paBHOBECHE, WCIIAPEHUE, KOHIACHCAIHS,
IUIaBJIEHHWE, KPUCTAIM3allks, KHUIEHHE, BIIAXXHOCTh BO3/AYXa,
MIOBBIIIEHUE JABJIEHUS Ira3a MpU ero HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJAYy IapaMeTpaMH COCTOSIHMA Ta3a B H30IpoIleccax;

QJICKTpHU3anu TCII, B3aUMOJCHUCTBIE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHUE, WCIONb3yd (hu3nyeckue
BEJIMYUHBIL: KOOPAUHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, HUMIYIbC Tela, KHHETHYECKas DHEPIHus,
MOTEHIMaJbHasl JHEeprus, MexaHuuyeckas paboTa, MexXxaHHuYecKas
MOIITHOCTh; TPU ONUCAHWU TPABUIIBHO TPAKTOBaTh (PU3UUECKUI
CMBIC] HCHOJB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS U EIUHUIBL,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUNHY

C ApyrumMu BCIN4YrHaAMA

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I W TEIIOBBIC
SABJICHUA, HUCIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: JaBJICHUC TIa3a,

TEMIIepaTypa, CpenHss KHUHETHYeCKass »JHEepPrus XaoTHYECKOro




JIBUKEHHUSI MOJIEKYJ, CpPEIHEKBaJApaTU4YHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHsSS OSHeprus, pabora rasa,
KO3(G(ULKUEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOTO JABUTATENs; MpH
ONMCAaHWM  TPABWJIBHO  TPAKTOBaTh  (U3UYECKUH  CMBICIH
WCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS M CIUHUIIBI, HAXOIUTh
(GbopMyIibl, CBS3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIUYHMHY C

APYIruMHU BEJIMYMHAM

10.6

OnuceiBaTh M3yYEHHBIE OJIIEKTPUYECKHE CBOICTBa BellecTBa U
JNeKTpUYECKUe sBIEHUS (TpPOIECcChl), HCMIONb3ys (u3NUEcKue
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsl,  DIIEKTPUYECKOe  IOJe,
HaINpsHKEHHOCTh  TIOJIA, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IpHU
OMKMCAHUU TIPABHJIBHO TPAKTOBATH (PU3UYECKHUI CMBICT UCTIOIB3YEMBIX
BEJIMYMH, HMX OOO3HAUYEHHUS U €IUWHUIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIME JIAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTUMH

BCIMYMHaAMH

10.7

aHAIM3UPOBaTh (DU3MUECKHUE TMPOLECCHl U  SABIEHUS, HCIOIB3YS
(hu3mYeCcKre 3aKOHBI ¥ IPUHITUIIBI: 3aKOH BCEMHPHOTO TAToTeHuUs, |, |1
u III 3akonsl HptoTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPrUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHUHUII CYNIEPTIOZULIMU CUII, TPUHLUII
paBHONpaBUsl HMHEPIHUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeaHeld KUHETHYECKOW DHEPIHM TEIUIOBOTO JBHMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOW TEeMITepaTypoOM, MEPBBIM 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpAHEHUs SJIEKTPUYECKOro 3apsia, 3akoH KynoHa; mpu 3ToM
pasnuyaTth CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/ILILI, 06J'IaCTI/I) IMPUMECHUMOCTH

10.8

OOBACHATH OCHOBHBIE ITPUHIUIIBL JeHCTBUSA MalllvH, HpI/I60pOB 151
TCXHUYCCKHUX YCTpOﬁCTB; pa3jimiartb YCJIOBUA HX 0e301acHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI 110 UCCIIEA0BAHNUIO (DU3NYECKUX SBICHHM
Y TPOLIECCOB C UCIOJIB30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
npu 3ToM (hopMyaHpoBaTh npodiieMy (3agady) U TMIIOTE3Yy y4eOHOTro
JKCHEpUMEHTa, CcoOMpaTh  YCTAHOBKY U3  MPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOJBI

10.10

OcymecTBidATh OpsIMble M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOUPATH ONTUMAIBHBIN COCOO M3MEPEHUS U

HCIIOJIb30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpGIJ.IHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUYECKHMMH BETUYMHAMU C
UCIOJIb30BaHUEM MPSMBIX HU3MEPEHH; MPH 3TOM KOHCTPYHPOBATh

YCTaHOBKY, (UKCHPOBATh pE3yNbTaThl MOJIYyYECHHOW 3aBHCHMOCTHU




(bU3UYECKUX BEJIMYMH B BUE TAOIHI] U TPa)UKOB, 1ETaTh BHIBOIBI IO

pE3yabTaTaM UCCICAOBAHUA

10.12

Cob6monate mpaBwiia 0Oe30MacHOro TpyAa MpU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OJKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENLCKON U MPOSKTHON AESITENFHOCTU C UCIIOIb30BAaHHEM

M3MEPUTENBHBIX YCTPOUCTB U Ta00paTOPHOTr0 000pyAOBaHUS

10.13

Pemrate pacu€rHble 3a1a4u ¢ IBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W NPUHOUIIBI; HA OCHOBC aHaAJIM3a
YCIIOBUSL 3a/Jladydl  BBIOMpPATh (PU3MYECKYI0O MOJETb, BBIICTAThH
¢u3nyeckre BeITMUUHBI U HOPMYIIbI, HEOOXOUMBbIE /7S €€ peleHus,
IIPOBOAUTH PACUETHI M OLIEHUBATH PEAIbHOCTD I1OJyYEHHOIO 3HAYCHHUS

(bu3MUeCcKOil BETUYHHBI

10.14

Pemlarp  kauecTBEHHbIE  3aJayu:  BBICTPAUBATH  JIOTHYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKIEHUI C OMOPOM HA U3Y4YECHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U CbI/I?»I/I‘ICCKI/Ie SABJICHU A

10.15

Hcnonp3oBate IpU  pelleHUH Yy4eOHBIX 3a7ady  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOIMM MJIsi IOHMCKa, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMi U MpeACTaBlIeHUs] Y4eOHONH M Hay4yHO-IOIMYJSPHOM
nH(pOpPMAIINY, TTOTYIEHHON U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHYECKU

aHAIM3UPOBATh 0TY4aEeMYI0 HH()OPMALIUIO

10.16

[IpuBoUTE MpUMEPHI BKIaAa POCCUMCKUX M 3apYOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHUC TEXHUKU U TEXHOJIOT Wit

10.17

Vcnonb30BaTh TEOpETHUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM
KHU3HM JuId  oOecrieyeHMs O€30MacHOCTH MpHU  OOpalIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, [UIsI COXPaHEHHUS
3I0pOBbsI M COOJIIOJIEHHSI HOPM DKOJIOTHMYECKOTO TIIOBEACHUS B

OKpPY’KaIOILIEeH cpesie

10.18

PaboTathb B IpyIIe ¢ BHIOJIHEHHEM Pa3IMYHBIX COLHATBHBIX poOJiei,
IUTAHUPOBaTh ~ paboOTy  TPYIIbl, pPAUMOHAIBHO  PaCHpeAesaTh
00s3aHHOCTH W IUJIAaHUPOBATh JESITENbHOCTh B HECTaHAAPTHBIX
CUTYalusiX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXIOrO W3 YYaCTHHUKOB

IPyNIbl B pELIEHUE paccMaTpUBaeMOn MPoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
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JleMoHCTpHpOBaTh Ha TpUMEpax polb M MeCTO (QU3UKU B




(hopMUPOBAHUHN COBPEMEHHOM HayYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM €SI TETbHOCTH

JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

11.2

VYauteiBaTh I'paHUBbI IPUMEHCHHUA U3YUYCHHBIX (bl/IBI/ILICCKI/IX MO,HCHCI;'IZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, aacpHas MOA€JIb aTOMa, HYKJIIOHHAA

MO/IEJIb ATOMHOTO SI7Jpa MPH PEeLICHUN (PU3MUECKUX 33124

11.3

Pacnio3naBath pusnueckue sSBJICHUS (IIPOLECCHI) U OOBSACHITH UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKM UM  KBAaHTOBOW  (pu3mKwH:
AJIEKTPUYECKasi MPOBOIAMMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JEUCTBMS ~ TOKa,  B3aUMOJEHCTBME  MarHuToOB,
IEKTPOMArHuTHAasE MHAYKUUS, JEHCTBME MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBHXKYIIMKCS 3apsill, JIEKTPOMAarHUTHBIC
Kose0aHus W BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHHe, MpelloMieHHe, HHTepdepeHuus, audpakuus U
NOJISIPU3ALIUS CBETA, TUCIIEPCHsl CBETa, (POTORIEKTPUUECKUNA YPPEKT
(poroaddexr), cBeTOBOE NaBICHHE, BO3SHHUKHOBCHHE JIMHEHYIATOTO
CIEeKTpa aromMa BOJOpPOJA, €CTECTBEHHAas U HCKYCCTBEHHAs

PaaAuOaKTUBHOCTDb
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OnuceiBaTh U3YyYEHHbIE CBOICTBa BeIIECTBA (DJICKTPUUYECKUE,
MarHuTHbIE, ONITUYECKHUE, INEKTPUUECKYIO TPOBOAMMOCTE PA3TUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIB3YS
¢u3nueckre BEIWYMHBL: DJIEKTPUYECKUM 3apsii, cuja TOKa,
AJIEKTPUUYECKOE  HANpPSHKEHHE, DIIEKTPUUYECKOE  COIMPOTHBIICHUE,
pasHocTh noreHnuanos, JJIC, pabora Toka, UHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cuna JlopeHila, MHIYKTHBHOCTh KaTYIIKH,
OHEPTUA JJICKTPUUCCKOTO U MArHUTHOI'O noneﬁ, nepuoa 1 4aCtora
KoJieOaHu# B KoJIe0aTEIbHOM KOHTYpE, 3apsi/l M CHJjla TOKa B MPOIecce
TAQPMOHHYECKHX  JJIEKTPOMArHUTHBIX  KonebaHuid,  (okycHoe
paccTosiHue W ONTHYECKas CHJIA JIMH3BI;, TPU OMUCAHWUU MPABUIHHO
TPaKTOBATh (1)I/ISI/I'-IGCKI/II\/'I CMBICJI HUCHOJB3YEMBIX BCJIWYHMH, HX
0003HaYeHMUsI U EIUHMIIBI; YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIHE

JTaHHYIO (PU3UYECKYIO BEJIMUHHY C IPYTUMH BETUYNHAMU
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OnuceiBaTh U3y4YeHHbIE KBAHTOBBIE SIBJIICHUS U MIPOLIECCHI, UCTIOIb3YS
(u3nyecKkrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusl M HMMIYJIbC (OTOHA, MEPUOJ
nojypacnaia, SHEpPrHusl CBSI3M ATOMHBIX SIAEp; IPU  OMHCAHUHU
MpaBWJIbHO  TPAKTOBaTh  (PU3MYECKHII  CMBICI  UCHOJIb3YEMbIX
BEJIMYMH, HMX OOO3HAUYeHUsS M EIUHUIIBI; YKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYI (DU3MYECKYI0 BEIHYMHY C JAPYTUMH

BCJIIMYMHaMU, BBIYUCIIATH 3HAYCHUEC (1)I/ISI/I‘ICCKOI71 BCIIMYHNHBI




11.6

AHanmu3upoBaTh (PU3WUYECKHE TPOIECChl W SBJICHHS, HCIOIB3YS
dbusmvyeckue 3aKOHBI W OPHHIUNBL: 3akoH Oma, 3aKOHBI
MOCJIEIOBATEILHOTO M TMapaJUIeIbHOTO COCIUHEHHUS IPOBOHUKOB,
3aKkoH Jlxoyia — JIeHna, 3aKk0H 2JIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHOTO PacpOCTpaHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl  MPEJIOMJICHUSI CBETa, YypaBHEHUE OWHIITEHHA 1A
dboTodddekTa, 3aKOH COXpaHEHUS DSHEPTHHM, 3aKOH COXpaHEHUs
HMMITYJIbCa, 3aKOH COXPAaHEHMs DJIEKTPUUECKOro 3apsija, 3aKoH
COXpaHEHHsS  MacCcoBOTO  uMciia, mnocryiarel  bopa, 3akoH
PaIMOAaKTUBHOTO pacmaza; TMpuh dOTOM pas3iinyaTh CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA, €r0 MATEMATHYECKOE BHIPAKCHUE U YCIIOBUS

(rpanuIbl, 006J1aCTH) MPUMEHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUC BCKTOpa HWHAYKIWMW MArHvuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl Jlopenna

11.8

Ctpoutrb ¥ OIKCHIBaTh HM300paXEHHE, CO3/1aBAEMOE  ILJIOCKUM

3€pKaJIOM, TOHKOM JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (DU3HUYSCKUX SBIICHHIMA
Y TIPOIECCOB C UCIOJIB30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEPECHHUI;
pH 3ToM (HOpMyIHUPOBaTh MpodIeMy (3a1a4y) U THIOTE3Y y4eOHOTrO
JKCIIEPUMEHTa,  COOUpaTh  YCTAHOBKY U3  TMPEATOKEHHOTO

000py10BaHusl, IPOBOAUTD OIBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OcyimecTBidTh OpsIMblE U KOCBEHHbIE WM3MEPEHUS (PU3HUECKUX
BEJIMYMH; MPU 3TOM BBIOUPATH ONTHUMAIBHBIN COCOO MU3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHHIC METOAbI OLICHKH HOFpGH.IHOCTCfI H3MepeHHI>i
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HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYHUH C UCTIOJIH30BAHUEM
NpSIMBIX M3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(dbuKcUpOBaTh PE3yNbTAThl MOMYYEHHOW 3aBUCUMOCTH (PU3UUECKHX
BEJIMYUH B BUJI€ TAOJIUII ¥ TPAPUKOB, JI€NIaTh BEIBOBI MO PE3yJIbTaTaM

HUCCICAOBaHUsA

11.12

Cobmonate mpaBwia 0e30macHOro Tpylda TMpU  IPOBEIECHUU
UCCIIEIOBAaHUM B paMKax y4eOHOTO OJKCIEepUMEHTa, Yy4eOHo-
UCCIIEI0BATENLCKON M MPOEKTHOM JIEATEIbHOCTH C UCIIOJIb30BAHUEM

W3MEpUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO 000pYIOBaHUS

11.13

Pemate pacuérHbie 3agaun ¢ SIBHO 3a1aHHOW (PU3UYECKON MOJIENBIO,
UCTIONB3ysl (hU3MUYECKUe 3aKOHBI M TPHHIIMIEL, HA OCHOBE aHAaIHM3a
YCIOBHSI  3a7adydl  BHIOMpaTh (PU3HUYECKYIO MOJETh, BBIICIATH
¢uznyeckrue BeIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE ISl €€ pereHHs,
MIPOBOAUTH PACUETHI M OLIEHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAYCHHUS

(hU3UIECKOI BETTMUIUHBI

11.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpauBaTh JIOTUYECCKH




HEMPOTUBOPEUNBYIO LIETIOUKY PACCYXkKICHUN C OTIOPON Ha U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/IBI/ILIGCKI/IC SIBJICHUSA

11.15

Hcnonb3oBaTh mpu pemieHHH Yy4eOHBIX 3ajjad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJisi TIOUCKA, CTPYKTYypUPOBaHUS,
UHTEpIpETallMi U MPEeACTaBICHUs] Y4eOHOM M HaydyHO-TOMYJSpHOU
nH(pOpMAINY, TTOTYYEHHON U3 Pa3IMYHbIX HCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATH OJTy4aeMyt0 HHPOPMALIUIO

11.16

OOBSCHATH MPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS MX OE30MacCHOrO HCIIOJIb30BAaHHS B

HOBCC,I[HGBHOI;‘I KHN3HU

11.17

[IpuBoaUTE MpUMEPHI BKIAAa POCCUMCKUX M 3apYOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE ITPOLIECCOB OKPYKAIOILETo

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Wit

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOU
KU3HM g oOecriedeHusi O€30MacHOCTH Tpu  oOpaiieHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPOHCTBAMH, MJISi COXPaHEHHS
3I0POBbsI U COOJIFOJICHHUSI HOPM DKOJOTHYECKOTO TIOBEIACHUS B

OKpY>Karolleu cpefie

11.19

PaboTath B rpyIine ¢ BBIOJIHEHHEM Pa3IMYHBIX COIHATBHBIX POJIEH,
IUIAaHUPOBaTh  padOTy TIpPyHIbl, palMOHAIbHO  PaCHpPEeNsTh
0053aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJCKBAaTHO OLICHMBAThb BKJIAJ KaXXIOr0 M3 YYACTHHUKOB

IpYIIBI B peIlICHUE paccMaTpuBaeMoil mpoOsieMbl

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon Koz nposepsievoro IIpoBepsiemMble 3JIEMEHTBI COAEPKAHUA
pasaena 3JIeMeHTa
OU3NKA 1 METO/IbIl HAYYHOI'O ITO3HAHM A
®usuka — Hayka o mpupoze. Hayunble meromsl
IIO3HAHUs OKPYXKaroLIEro MHpa. Poinb
t JKCIIEPUMEHTA U TEOPUM B IIPOLIECCE ITO3HAHUS
! MPUPOABI. DKCIIEPUMEHT B (PU3HKE
MogenupoBanue  (U3UYECKHX  SBICHUA U
1.2 npoueccoB. Hayunele runoressl. Pusnueckue

3aKOHBl W TeOopuu. ['paHUIIBI MPUMEHUMOCTH




¢u3nUeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBUSL.
Pore u wmecro ¢usuku B ¢POpMHpPOBAHUU
COBPEMCHHOW HAay4yHOH KapTUHBI MHUpaA, B

MPAKTUYECKOU JeATEIbHOCTH JIFOJIEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHndeckoe JABHXXCHUC. OTHOCUTEIHLHOCTD
MEXAaHHUYCCKOT'O JIBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1.2

[lepemerienue, cKOpocTh (CpeiHss CKOPOCTb,
MIHOBEHHAas CKOPOCTb) u YCKOpEHUE
MaTepuaibHOW TOYKH, HMX TPOEKIUU HA OCH
cucteMbl KoopauHat. ClokeHne epeMenieHui u

CJIOKCHHC CKOpOCTeﬁ

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IpSMOJIMHEIHOE JIBIDKEHUE. I'paduku
3aBUCHUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TMEpeMEeIleHUs] MaTepHallbHOM TOYKH OT

BpEMEHU

2.14

CBo0OosHOE masieHne. Y CKOpeHHe CBOOOTHOTO

naaeHus

2.1.5

KpuBonuneiinoe JIBJKECHHUE. PaBHOMepHOE
JIBM)KEHUE MaTEPUATIbHOW TOYKHU MO OKPYKHOCTH.
YrioBast CKOpOCTh, JIMHENHAs CKOPOCTh. [lepuoa u

qactoTa. LIeHTpocTpeMHTeIbHOE YCKOpEHNE

2.1.6

TexHu4eckue ycTpoucTBa: CIUIOMETD, ABUKCHHE

CHapsA 0B, HCIIHBIC U pCMCHHBIC ICPCAavIn

2.1.7

[IpakTuyeckue paboThl. M3mepeHre MrHOBEHHOM
ckopoctu. MccienoBaHue COOTHOILLIEHHS MEXKIY
My TSMH, POV ICHHBIMU TEJIOM 3a
MIOCJIEJOBATEIILHBIC paBHBIE IIPOMEXKYTKH
BPEMEHH IIpU PABHOYCKOPEHHOM [BUJKEHHUHU C
Ha4yaJbHOM CKOPOCTBIO, PaBHOM HyI0. M3yuenue
JBU>KEHUS 1IaPUKA B BA3KOM KUIKOCTHU. M3yueHune

JBHOXKCHUA TECJIA, 6pOH_ICHHOFO TFOPU30HTAJIBHO

2.2

JUHAMMUMKA

2.2.1

[Mpunmun otHocutTenbHOCTH ["anmuies. [lepBbiit




3akoH Hprotona. MHepuuanbHble  CHCTEMBI

oTcuyéra

2.2.2

Macca tena. Cuna. [IpuHumn cynepnosuuuu cui

2.2.3

Bropoii 3axkon HeroTOHA 151 MaTepUaIbHOU TOYKHU
B nHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HrroToHA JAJI1 MaTCpHUAJIbHBIX TOUCK

224

3aKkoH BCEeMHUPHOTO TsroTeHus. Cuia TKECTH.

HepBa;I KOCMHUYECKas CKOPOCTb. Bec tema

2.2.5

Cuuta ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUS U cHjia TpeHus nokos. Koappuuuent
TPCHUS. Cuia COIIPOTUBJICHUA IIPpU ABUKCHUU

TCJIa B )KMAKOCTHU MUJIM Ia3c

2.2.7

HOCTYHaTCJH)Hoe U BpalaTrCjibHOC ABUKCHUC

a0COJIIOTHO TBEPIOTO TeIa

2.2.8

MoMEHT CcHIBI OTHOCHTEIBHO OCH BpaliCHU.
[iiewo cuitbl. Y cnoBust paBHOBECHS TBEPAOTO Tela
B UCO

2.2.9

TexHuueckue yCTpOﬁCTBaZ INOAIIUITHHUKH,

ABWKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckue pabGoTel. M3ydeHue ABMKEHUSA
Opycka Mo HaKJIOHHOM IUIOCKOCTH TOJ IeHCTBUEM
HECKOJIbKUX cwil. MiccnenoBaHue 3aBUCUMOCTH CHJT
YOPYTrOCTH, BO3HHUKAIUX B JehopMUPYEMOit
MIPY>XUHE U PE3MHOBOM 00pasIle, OT BETHUHUHBI HX
negopmanuu. HccnenoBanue YCJIOBHIA
paBHOBECHS TBEPAOrO TEJIA, MMEIOLIErO0 OCh

BpaIllCHUS

2.3

3AKOHbBI COXPAHEHNMA B MEXAHUKE

23.1

NMiynbc  MaTepuaJlbHOM  TOYKH,  CHUCTEMBI
MaTepUANBHBIX  TOYeK. MMmynsC cwibl U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umiynbca B MCO. PeaktuBHoe

JIBUKEHHE

2.3.3

Pabota cuisl

234

MormHocTh cUibI




Kunernueckass sHeprusi maTepuaibHOM TOYKH.

233 Teopema 0 KHHETUYECKOI SHEPTUU
[TorenumansHas JHEpPIruUs. [TorenumansHas
236 SHEeprus ymnpyro JIe(pOpMHPOBAHHOM MPY>KUHBI.
- [lorenuunansHas JHEPrus Tena BOJIU3U
IIOBEPXHOCTH 3eMIIU
[loreHuunaneHple M HENOTEHUHUAIbHBIC  CHUJIBL.
937 CBsa3p  paboOThl  HEMOTEHUUAIBHBIX  CHII  C
o U3MEHEHUEM MEXaHUYECKOH DHEPIHMH CHCTEMBI
TeJN. 3aKOH COXPaHEHMsI MEXaHUYECKOW DHEPTUU
2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: [IBUKEHUE PAaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBII TUCTOJIET
[Ipaktnueckne  pabotel.  M3ydyeHue  cBs3u
2310 CKOpOCTEH  Tel  Ipu  HEYNpyrom  ynuape.

Hccnenosanue cBsizu pa6OTbI CHJIBI C ©IBMCHCHHECM

MEXaHUYEeCKOMH OHCPI'uM TCJIa

MOJIEKVIJIAAPHAS ®U3UKA 1 TEPMOAMHAMUMKA

3.1

OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPHUU

311

OcHOBHEIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE JIBHYKEHUE.
Huddysus. Xapakrep JIBUKEHUS u

BSaHMOHCﬁCTBHﬂ qacTull BEIICCTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKHJIKOCTEH M TBEPIBIX
TeJl U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE

ITHUX MOJIeNeH

3.13

Macca  monekyn.  KonuyectBo — BemiecTsa.

[TocTostnuas ABoragpo

3.14

TenoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remnepatyp Llenscns

3.15

MOIIGJIB NACAJIbHOTO Ira3sa. OcHoBHOE YpaBHCHHUC
MOHCK}’HHPHO'KI/IHCTH‘IGCKOI\/’I TECOpHUU UACATBHOI'O

ra3a

3.1.6

AOGcomoTHasi Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM DSHEPruu TEIJIOBOTO JIBHKEHMS

yactuil raza. [lIkamna remnepatyp KenbBuna




3.1.7

Vpasnenue Kianeiipona — MeHneneeBa. 3akoH

JlanpToHa

3.1.8

I"a30BbIe 3aK0HBI. M30mponieccsl B UI€aIbHOM Ira3e
C TMIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,

n30xopa, u3odapa

3.1.9

TexHuueckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuyeckne paboTel. M3mepenue macchbl
BO3/lyXa B KIJIAcCHOM KoMmHare. lccienoBaHue

3aBUCUMOCTH MCXKAY IMapaMETpaMUud COCTOSHUA

Pa3pEeIKECHHOI'0 ra3a

3.2

OCHOBbI TEPMO/IJMHAMUKA

3.2.1

TCpMO,Z[I/IHaMI/I‘ICCKaH cucremMa. BHYTpeHHSIH
OHCPIruAa TCpMOHHHaMH‘IeCKOﬁ CHUCTCMbI n

CITI0COOBI €€ N3MEHEHU

3.2.2

KonnuectBo TemnnoTsl U paborta. BHyTpeHHss

OHCPIUA OJHOATOMHOI'O MACAJILHOI'O Ira3a

3.2.3

Bunel TeIIonepeIavuu: TETIONPOBOIHOCTD,
KOHBEKLIMS, U3JIydeHHe. TermnoéMKOCTh Tela.
VneapHas TEINIOEMKOCTL  BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCIIOIIEpEaaiC

3.24

[lepBriii 3ak0H TepMmoauHaMuku. lIpumMeHnenue
MEPBOr0 3aKOHA TEPMOJIMHAMHUKH K H30IIPOLIECCAM.

I'paduueckas uHTEpnpeTanys paboTh ra3a

3.25

TeroBele  MamuHbl.  [IpuHoMnel  nencTBus
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUM B
TeIIoBbIX MammHax. Koaddumment mnonezHoro
nevicteust (manee — KIIJ[) TemoBod MammHBL.

uxn Kapno u ero KII{

3.2.6

Bropoii 3akon Tepmoannamuku. Heobparumoctsb
MPOLECCOB B MNpupoae. TennoBble IBUTATEIU.

OKOJIOTUUECKHE HpO6HCMBI TCIINIOOHCPICTUKU

3.2.7

TexHuueckue YCTpOKCTBA: JIBUTaTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOJUIBHUK,

KOHJIULIMOHEP

3.2.8

[Ipaktuyeckne paboTel. M3mepeHue ynaenbHOM

TEIIOEMKOCTH




AT'PEI'ATHBIE COCTOSHNA BEIECBA. ®A30BbBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vcmapenue u

33.1 KUIIEHWe. YJenbHas TemoTa HapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS
33 AOGconmtoTHasT M OTHOCUTENbHAs  BJIAKHOCTh
o Bo3ayxa. Hacelennsiii nap
Teépnoe Tenmo. Kpucrammmueckue u amopdHsie
3.3.3 Tena.  AHH3O0TPOIUS  CBOWCTB  KPHUCTAJIOB.
23 Kunkue kpucramisl. CoBpeMeHHbIE MaTEpUaIbl
. 334 [InaBnenue u kpuctayuM3anus. Y JejibHas TEIUoTa
- riaBieHus. Cyonumanys
3.35 YpaBHeHHE TEIIOBOro OanaHca
TexHuueckue  ycTpoWCTBa:  TUTPOMETp U
336 HICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
- IOJIyYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM
quciie HAHOMAaTePHAJIOB, U HAHOTEXHOJIOTUU
[IpakTuueckue pabotbl. M3MepeHue BIaKHOCTH
3.3.7
BO3/lyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATHUKA
411 DnekTpuzanus Tell. DJeKTpudecKuil 3apsan. Jlpa
o BUJIa 2JIEKTPUUYECKUX 3apsi/IOB
412 [IpoBOgHMKY, TUIEKTPUKHU U MOITYIIPOBOJHUKHI
413 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia
414 Bsaumonericteue 3apsanoB. 3akoH Kynona
DneKTpuiecKkoe ToJIe. Hampsk€HHOCTD
415 3JEKTpUYECKOro nojs. [IpuHuun cyneprnosunuu.
4.1 JInHMK HaNPsHKEHHOCTH ANEKTPUYECKOTO MO
416 PaGora  cunm 2IEKTPOCTATHUECKOTO  IOJIS.
o ITorenmman. Pa3HOCTH MOTEHITNATOB
[IpoBOAHWKN W JAWDIIEKTPUKUB MOCTOSHHOM
4.1.7 3IEKTPUYECKOM ToJie. Jusnextpuyeckas
MIPOHULIAEMOCTh
DnekTpoéMKocTh. KoHzieHcaTtop. DIeKTpoEMKOCTh
418 IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOI'O

KOHJACHCAaTOopa




TexHnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

QJICKTPpOMCTP, QJICKTPOCTATUYCCKAA 3aliuTra,

41.9
3a3eMJIGHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHHBINA TPUHTED

4110 [IpakTuyeckue paboTEI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOpa

4.2

IIOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

421

Vcnosus CYIIECTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HUcrounukmn Ttoka. Cuma

ToKa. IIOCTOSHHBII TOK

422

Hanpsokenue. 3akon Oma 715 ydacTka 1enu

423

9JI€KTpI/I‘ICCKOC COIIPOTHUBJICHHUC. Y nenpHOE

COITPOTUBJICHHUEC BCIICCTBA

424

HOCJ’IC,Z[OBaTeHBHOC, mapaajicjibHOC, CMCIIaHHOC

COCAUMHCHUEC IIPOBOJIHUKOB

4.2.5

Pabora snexkrpuyeckoro toka. 3akoH Jxoyms —

Jlenna

4.2.6

MOIIHOCTB JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (manee — DIJC) wu
BHYTpECHHEE COINPOTHBIICHUE WCTOYHUKA TOKA.
3akon  Owma  ang  moJdHOW  (3aMKHYTOM)

anexkTpuuecko nenu. Koporkoe 3ambikanue

428

9J'IeKTpOHH3.$I IMpOBOANUMOCTD TBép,I[HX MCTAJJIOB.
3aBHCUMOCTD COIIPOTUBJICHUSA MCTaJIlIOB oT

TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

429

Onexktpuueckuii TOok B Bakyyme. (CBoiicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[onynpoBonnuku. CoOCcTBEHHass U MpHUMECHas
MIPOBOJIMMOCTD ITOJIYIPOBOJHUKOB. CBOMCTBA P-N

nepexoja. [loxynpoBoaHUKOBBIE TPUOOPEI

4211

QHGKTpI/I‘-ICCKI/II\/II TOK B QJICKTPOJINTAX.

3HCKTpOJ’II/ITI/IquKa}I JUcCCcolranus. 3J'ICKTpO.III/I3

4.2.12

DIIEKTpUYECKUH TOK B razax. CaMmoCTOSITEIbHBIN 1
HECAMOCTOSTENbHBIA pa3psiA. PasziuyHble TUIIBI

CaMOCTOATENIbHOTO pa3psaaa. Monuus. [nazma

4.2.13

Texauueckue YCTpOWMCTBA: amIiepMeTp,




BOJIETMETP, peocTar, UCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudOpHI,
JNIEKTPOOCBETUTENFHBIE  MPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN TMO0J1, TEPMHUCTOPHI U
(dboTope3nucTopbl,  MOJYNPOBOJHUKOBBIA  THOJ,

raJlbBaHHKa

4.2.14

[IpakTuueckue pabotThl. M3yueHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wucTtoyHuka TOKa H  €rO
BHYTPEHHETO  comnpoTuBlicHHWs.  HabOmoneHue

QJICKTPOJIKU3a

11 KJIACC

Kon
pa3neia

Koanposepsiemoro 3jiemeHTa

HpOBepHeMI)Ie JIEMEHTHI COACPKAHUSA

4

OJIEKTPOJJUHAMUKA

MAT'HUTHOE ITOJIE. DJIEKTPOMAI'HUTHA A MHAYKIA

43.1

IlocTosunple  marguTel.  B3amMopencrsue

IMOCTOAHHBIX MarHUTOB

432

MarnutHoe  mosie.  Bexktop = MarHuTHOH
uHAyKIMU. [lpuHoun cynepno3unuu. JIuaum
MarHuTHOM  wHAyKUMd. Kaptuna  nuHMA
MAarHUTHOM WHAYKUMU TOJS  MOCTOSTHHBIX

MAar"gmTOB

4.3

4.3.3

MarsutHoe 1TOJ€ MPOBOJHHMKA C  TOKOM.
KaptuHa nuHMil 1oNs JJIMHHOTO MPAMOIO
MPOBOJIHMKA M  3aMKHYTOTO  KOJBIIEBOTO
MPOBOJHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. B3aumopeiicTBue NPOBOJAHHUKOB C

TOKOM

434

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOAynab M HalpaBJCHHUE.
JIBrkeHue 3apsHKEHHOU YaCTULIbI B
OJTHOPOJTHOM MarHuTHOM ToJje. PaboTa cuibl

Jlopenia

4.3.6

SIBrieHME AEKTPOMArHUTHON UHTYKIIUH




4.3.7 IToTok BeKTOpa MarHUTHOM UHIYKIIUU
OJIC wHAyKuuu. 3aKOH SJIEKTPOMArHUTHOMU
438 uHaykuuu apanes
BuxpeBoe  snekrpuueckoe  mone.  DMC
UHAYKIUH B T[POBOJHHUKE, JIBUXKYIIEMCS
439 MOCTYMATEeIbHO B OJHOPOAHOM MAarHUTHOM
1oJje
4.3.10 [IpaBuso Jlenna
NunyktuBHOCTB.  fIBIEHME CaMOMHIYKLHH.
4311
OJIC camOMHAYKIUU
4.3.12 OHeprus MarHuTHOTO NOJIS KaTYIIKH C TOKOM
4.3.13 DJEKTPOMarHUTHOE I0JIe
Texuuueckue YCTPOMCTBA: MOCTOSIHHBIE
MarHuThl, JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
43.14 YCKOPUTENH AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb
[IpakTudeckue padoTel. I3ydeHne MarHuTHOTO
nojsi Karymkud ¢ TokoM. MccnenoBanue
4.3.15 JIEHCTBHSI TIOCTOSSHHOI'O MAarHWTa Ha PaMKy C

TOKOM. HcciaenoBanue SIBJICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarensHas cucTeMa. CBo0OOIHBIE
KoJeOanus. I"apmonnueckue KoJeOanusl.
Ilepuon, wacrora, ammuuTyga u  ¢aza

KoJIeOaHui

512

[IpyxuHHBIM  MasgTHUK. MaremMaTH4ecKui

MasiTHUK

5.13

ypaBHCHI/Ie TFapMOHUYCCKUX KOJIcOaHHIA.
Kunemartuueckoe u JUHAMHUYCCKOE OIMMCAaHHC

KOJIEOATEIILHOTO JIBUKEHUSA

.14

[IpeBpaimenue SHEPTHH MPH TaPMOHHYECKHX
konebanuax. CBA3b aMIUIUTYIBl KoJeOaHUi
UCXOMHOM  BEMMYMHBI € aMIUTUTYJaMH

KosieOaHu €€ CKOPOCTH U YCKOPEHHSI




5.15

KonebarensHeli KOHTYP. CBoOoaubie
BHCKTpOMaFHI/ITHbIC KOHCGaHI/IH B HUIACAJIBHOM
KOJICOATCIIbBHOM KOHTYpEe. AHAJIOTHS MEXIY
MCXAHUYCCKUMHU nu 3JICKTpOMaI‘HI/ITHbIMI/I

kosebanmsimu. @opmyna Tomcona

5.16

3aKoH COXpaHCHHUA OHEPIMHM B HACAIIBHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BoiHyX/1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancuas KpuBasi.
BoinyxaeHubie AJIEKTPOMArHUTHBIC

KOJIEOAHUS.

5.18

IlepemennbIit TOK. CuHycouanbHbIN

HepeMeHHHﬁ TOK.

5.19

MOIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE
W JCHUCTBYIOLIEE 3HAUYEHUE CHJIBI TOKa U

HaIlps>)KCHUA

5.1.10

Tpancopmarop. IIpousBoacTBo, nepenaya u
norpebieHue ANEKTPUYECKOM SHEPTHH.
DKOJIOTUYECKHE PHUCKU MpU TPOU3BOJCTBE
3IEKTPUUECKOMN SHEPTUH. KynbTypa
WCIOJIb30BAHUS ANEKTPOIHEPTUU B

MOBCEIHEBHOU KU3HUA

5.1.11

Texnuueckue  ycTpoiicTBa:  celicMorpad,
IEKTPUYECKHUH 3BOHOK, JIMHUH

QJICKTpoICpcaayd

5.1.12

[IpakTrueckue paboTHI. UccnenoBanne
3aBUCHMOCTH TEpUOJIa MAaJbIX KOJICOaHHIA
rpy3a Ha HUTHU OT JJIMHBI HUTHU U MACCHI pr33.
HccnenoBanue nepeMeHHOro0 TOKa B LENH U3
MOCJICAOBATCIIBHO COETUHEHHBIX

KOHACHCATOpA, KaTyIIKHU U PE3UCTOpa

5.2

MEXAHUWYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, yCIIOBUS
pacrpoCcTpaHEeHHUSI. [Tepuon. CxopocThb
>21 pacpocTpaHeHUsS 51 JUIHA BOJIHEL
[Tonepeunsle ¥ MPOAOIbHBIE BOTHBI
5.2.2 #HHPar##H#  Wareppepenuua n  audpakums




MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

ONeKTpOMarHuTHbHIE BOJIHBI. YcnoBus
U3ITy4EHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauusa BektopoB E, B u v B

3HCKTpOMaFHPITHOI>'I BOJIHC B BAKYyM€

5.2.5

CoiicTBa ANIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpEJOMIICHHE, MOJSIpU3aNys,
mudpakuus,  uHTepdepeHmus.  CKopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana 3JICKTPOMAarHUTHBIX BOJIH.
[IpumeHeHre  SIEKTPOMAarHUTHBIX BOJIH B

TEXHHKE U ObITY

5.2.7

HpI/IHHI/IHI)I paanocCBiA3n n  TCICBUACHUA.
P aJIWOJIOKaI M. :‘)J'IGKTpOMaFHI/ITHOC

3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

5.2.8

TexHu4yeckue  yCTpPOWCTBA:  MY3BIKAJIBHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasl AMArHOCTUKA B
TEXHUKE U MEJULMHE, pajap, paIluONpPUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBY-nieun

5.3

OIITUKA

531

[IpsimonuHEtHOE pacIpOCTpaHEHHUE CBETA B

OJHOpPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.

INoctpoenne n300paXkeHHil B IIIOCKOM 3epKajie

5.3.3

HpeJ'IOMJICHI/Ie CBeTa. 3aKOHBI MpCIIOMJICHHS CBCTA.

AOCOIOTHBIN MTOKa3aTeNb MPETOMIICHHUS

5.34

[lonnoe BHyTpeHHee oTpakeHue. IIpenenbHbIi

YI'oJI IOJIHOT'O BHYTPCHHETO OTPaKCHUA

535

Hucnepcusi cBeta. CloXHBIN cocTaB 0enoro

ceera. LlBer

5.3.6

CoOwuparoliue ¥ pacCeWBAIONINE  JTMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSIHUE U
ONTUYECKasl cuiia TOHKOW JuH3bL. [locTtpoenue

n300pakeHUI B coOuparommx "




pacceuBaronux JiiH3ax. Popmyna TOHKOM

JINH3EL. Y BEIUUCHHE, TaBaeMOE JTUH30HM

5.3.7

IIpenensl TNPUMEHMMOCTH  I'€OMETPUYECKOMN

OIITUKH

5.3.8

Hutepdepennus CBeTa. Korepentnsie
UCTOYHUKH. YcnoBus HaOMIOICHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTep()EpPEHIIMOHHON  KapTUHE OT  JABYX

CI/IH(ba3HbIX KOTCPCHTHBIX UICTOYHUKOB

5.3.9

Hudpaxus ceera. Judpakunonnas pemeérka.
VYcnoBrue HaOMIOJEHUS TIaBHBIX MAKCUMYMOB
IpY NaJCeHUM MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanus ceera

5311

TexHudeckue  yCTpOMCTBA:  OYKH, JIyIa,
¢doroanmapar,  TPOSKIMOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,

nudpaKMOHHas peréTKa, HOJSPOUT

5.3.12

[IpaxkTueckue paloThI. N3mepenune
nokasarenss npeinomsieHus.  MccienoBanue
CBOICTB M300pakeHui B inH3ax. Habmronenue

AUCIICPCHUHU CBCTA

OJIEMEHTEI CITEITMA

JIFHOU TEOPHMU OTHOCUTEJIbBHOCTH

6.1

I'pauiel  OPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKHU. IToctynarst TEOpUU
OTHOCHUTEIIBHOCTH: HWHBAapUaHTHOCTh MOMYJIS
CKOPOCTH CBE€Ta B  BaKyyMme, [IPUHIUI

OTHOCHUTEJILHOCTHA DHUHIIITEHHA

6.2

OTHOCHTEIHLHOCTD OJHOBPEMCHHOCTH.

3ameyieHre BpEMEHHU U COKpAIEHUE JJTHHBI

6.3

3HCpI‘I/I}I " UMITYJIBC CBO6OI[HOI71 JaCTHUIIbI

6.4

CBs3b  Macchl C DJHEpruedl U UMIYIbCOM
CBOOOIHOI YaCTHUILBL DHeprus [IOKOSI

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U31KA

7.1

BJIEMEHTbI KBAHTOBO! OIITUKU




711

®otonbsl. ®opmyna Ilnanka cBsi3M >HEPrUU
¢oToHa C ero yacTOTON. DHEPrusi U UMITYJIBC

¢dorona

7.1.2

OtkpeiTie u wuccnenoBanue Gotodrddexra.

Omnpitel A.I'. CroneroBa. 3akonsl poToadderra

7.13

VYpaBuenue OiHIITEHA 1151 (oTodDDEKTa.

«Kpachnas rpanuna» ¢porodaddexra

714

Janenue cBera. OnbiTel I1.H. JleGenena

7.1.5

XUMHYECKOE NEUCTBUE CBETA

7.1.6

Texauyeckue  ycTpoiicTBa:  (POTOIIIEMEHT,

(I)OTOI[B.T‘II/IK, COJIHCYHaA 6aTape$[, CBCTOOUO

7.2

TPOEHUE ATOMA

721

Monens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCIIEIOBAaHUIO CTPOEHMSI aTOMa.

[Inanerapnas Mmozens aroma

7.2.2

IToctynarer bopa. M3nyuenue u norioueHue
(OTOHOB IIpH MIEPEXOIE ATOMA C OJJHOTO YPOBHS
9HEpruu Ha apyroi. Bunel cniektpoB. CnekTp

ypOBHGfI 9HEPTHUU aTOMa BOAOPOda

7.2.3

BomHoBBIE cBoiicTBa uyacTtun. BoiHBI 1€
bpoina. KopryckynsipHO-BOTHOBOM yaau3M.

Judpaxius 371€eKTPOHOB Ha KpUCTAILIAX

724

CnoHTaHHOE H® BBIHY>KZICHHOC HU3JIyUCHHC.

VY CcTpoiCcTBO ¥ MPUHLIMIT pabOTHI Jlazepa

7.2.5

TexHuyeckue  yCTpPOWCTBA:  CIEKTPAJIbHBIN
aHanmu3 (CMEKTPOCKOM), Ja3ep, KBaHTOBBIMA

KOMIIBIOTEP

7.2.6

[IpakTuyeckue paloThI. Habmonenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl H3.6J'IIOI[CHI/ISI )51 perucrpanuun

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE pPaarOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuio  cocTtaBa
pannoakTUBHOTO M3nydeHus. CBolicTBa anbda-,

Oera-, raMMa-u3aydeHUs. Bausuue




PaaAnOaKTUBHOCTHU HA KMBbBIC OPraHU3Mbl

7.3.3

OTkpeITHE TIPOTOHA W HeWTpoHa. HyknoHHas
Moenb snpa ['elizenOepra — BaneHko. 3apsif

aapa. MaccoBoe 4nciio aapa. H3zoTommr

7.3.4

Anbda-pacnajg. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacrma. "amma-uznydenue. 3aKoH

paaMoaKTUBHOIO pacraaa

7.3.5

DHeprus CBs3M HYKJIOHOB B sijpe. SnepHbie

cwibl. Jledekt Macchl siapa

7.3.6

Snepusle peakuuu. JleseHue U CUHTES A1ep

7.3.7

Snepuslii peaxktop. TepMosaepHbId CHHTES.
[IpoGnembl ¥ NEpPCHEKTUBBI  SAEPHOU
JHEPIreTUKU. DKOJOTMYECKUE ACIIEKTHI SIEPHON

SHEPIreTUKU

7.3.8

9JICM€HTapHLIC YaCTHUIIBI. OTKpBITI/Ie
IIO3UTPOHA. CDYHI[aMeHTaJ'IBHBIC

B3aUMOJIEUCTBUS

7.3.9

Texuuyeckue YCTPOP’ICTBB.I AO3UMCETpP, KaMepa

Bunbcona, siaepHblil peakTop, aToMHas bomba

7.3.10

[IpakTuueckue padotsl. MccnenoBanue Tpekos

yacTull (10 rOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3nmnoro Heba. Co3Be3aus, spKue

3Bé3}II)I, IIJTAHETHhI, UX BUIUMOC ABHUKXCHHUEC

8.2

Comueunasts cucrema. llmaHeTrsl  3eMHOM
rpynmnsl. IlnaHeTbI-TUraHTBl U HUX CIYTHUKH,
KapJMKOBBIE  IIJIAHETHI. Maneie  Tenma

COJIHEYHOU CUCTEMBI

8.3

Comnnue, hotochepa u armocdepa. ConHevnas

AaKTUBHOCTbH

8.4

Hcrounuk sHeprun CoaHIa 1 3BE37

8.5

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paJHuyC, TemIepaTrypa, HX
B3aUMOCBS3b. JluarpaMMa «CIEKTPAIbHBIA KJI1acc
— CBETUMOCTDY. 3BE3 bl IJIABHOU

IOCIC10BAaTCIIbHOCTH. 3aBUCHMOCTh «Macca —




CBETUMOCTDY TS 3BE3] rJI1aBHOM

IOCJICA0OBATCIIPHOCTHU

8.6

Buytpennee crpoenue 3BE3n. CoBpeMeHHbIE
IPE/ICTABICHUS O IPOUCXOKIECHUN U IBOJIFOLIMI

CorHria v 38631, DTanbl )KU3HA 3BE3

8.7

Mneunsii  Ilyre  — Hama [anakrtuka.
CrnupanbHas CTPYKTYypa lNanaktuku,
pacnpeneneHue  3BE3M, Traza W IBUIM.
[Tonoxenue u npmxenne ConHua B ['anakTuke.
IMnockass w  cdepudeckas  MOJCHCTEMBI

T"amaxkTuku

8.8

Tunsl ranakTuk. PagporamakTuku u KBa3aps.l.

UYeEpHbIe IBIPHI B ipaxX TATAKTHUK

8.9

Bcenennas. Pacmupenue Bcenennoil. 3akoH
Xab0ma. PaszOeranue ramaktuk. Bospact wu
panuyc BeeneHHoM, Teopus bosbiioro B3peIBa.
Mogaens «ropsiuert BecenenHoin». PennkroBoe

H3JIY4YCHUC

8.10

Macirabnas CTPYKTYypa Bcenennon.
Meraranaktuka. Hepeménable  npoOnemsl

aCTPOHOMHHU

MPOBEPSIEMBIE HA EI'D ITIO ®PU3UKE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHON [TIPOTPAMMBI

CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Kon
NMpoBEPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMS K PeAMETHBIM pe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero 00pazoBaHusi

1

CdopmupoBaHHOCTD

YMEHUH  pacro3HaBaTh  (U3UMYECKUE  SBJICHUS

(portecchl) U OOBICHITH KX HA OCHOBE M3yYEHHBIX 3aKOHOB




BJ'IaI[CHI/Ie OCHOBOIIOJIararolmmuMHu (bHSI/I‘IeCKI/IMI/I IOHATHUAMU U BECIIMYMHAMU,

XapaKTepU3YIOIMMUMH GU3NYECKUE ITPOLIECCHI

CdopmMupoBaHHOCTh YMEHHM MPUMEHSTh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIpHON (PU3MKK U TEPMOAMHAMUKH, 3JIEKTPOJUHAMHUKH, KBAaHTOBOM
¢bu3ukM 1A aHanu3a U OOBSICHEHUS SIBJICHHM MHKPOMHUpPA, MaKpoOMHUpa H
Merammupa, pas3iu4artbh YCJIOBHS (TpaHMIBl, 00JacTH) NPUMEHUMOCTH
(U3NYECKUX 3aKOHOB, NMOHMMATh BCEOOIIMH XapakTep (yHIAaMEHTaTbHBIX
3aKOHOB U OrPAaHMYEHHOCTh  MCHOJB30BaHUS  YAacCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHI, UCIOIB3YsI OCHOBHBIE MOJOKEHUS,

3aKOHBI U 3aKOHOMCPHOCTHU

ChopmupoBaHHOCT YMEHUS pa3iuyaTh YCIOBHUS MPUMEHUMOCTH MOJIENEi

(bU3UYECKUX TEJ U TIPOLIECCOB (SBICHHIA)

CpopMHUpOBAaHHOCTh YMEHHUS PEIIATh PACUETHBIC 3a/]a4M C IBHO 33JIaHHOM U
HESIBHO 3a/IaHHON (PU3MYECKON MOJIENbI0: HAa OCHOBAHWHW aHAJIN3a YCIIOBHS
BEIOMpaTh (HU3MYECKHE MOJCIH, OTBEYAIOIINEC TPEOOBAHUAM 3ajauH,
MIPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTU U MOCTYJNAThl (DU3MUECKUX
TEOpPUM TPU HUCHOJIB30BAHUM MAaTeMaTHYECKUX METOJIOB pELIEHHUs 3a]ady,
MPOBOJUTh Pacy€Thl Ha OCHOBAaHUM MMEIOLIMXCS JAHHBIX, aHAJU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbI PEIIEHUA C YYETOM IMOITYyYEHHBIX

pe3yNbTaToB

Pemath kauecTBeHHBIE 331a4H, TPEOYIOIUE TPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3aenoB MIKOIBHOTO Kypca (PU3UKHU, a TAKKEe UHTETPaIl 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPaUBaTh JIOTUYECKYIO
LIETIOYKY PACCYKJIEHUI C OTIOPOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(I)I/I3I/ILIGCKI/IG SABJICHHUA

Bnanenue OCHOBHBIMH METOJAMH HAay4YHOIO NO3HAHUS, UCIIOJIb3yEMbIMHU B
(u3MKe: MPOBOIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEIHUHH,
BBIOMPAs ONITUMAJIBHBIN CTIOCO0 U3MEPEHUS U UCTIOIB3Ysl U3BECTHBIE METO/IbI
OIIEHKM  MOTPEHIHOCTEH  HM3MEpPEHUH, MPOBOJUTh  HCCIEAOBAHUE
3aBUCHUMOCTEH  (U3MYECKUX BEIUYHMH C  HCIOJB30BAHHEM  MPSMBIX
U3MepeHUll, OOBSICHITh MONYYCHHBIE Pe3YIbTaThl, HUCIONB3yS (PU3NUECKUE
TEOPHUH, 3aKOHBI M TIOHSATHSA, W JeNaTh BBIBOJABI, COOJIIOAATh TpaBHIIa
0e30MacHOro TpyJa MpH MPOBEACHUH HCCIEIOBAaHUM B paMKax ydeOHOTro
JKCIIEPUMEHTa U Y4eOHO-HCCIEIOBATENbCKOW  NIEATEIHHOCTH  C
WCIOJIb30BaHUEM ITU(POBBIX U3MEPHUTETHHBIX YCTPOMCTB U JIAOOPATOPHOTO

00opyIoBaHus

ChopMHUpPOBAaHHOCT, YMEHHI aHAJIM3UPOBATh M OIEHWBATH ITOCICACTBUS
OBITOBOM W TPOM3BOJICTBEHHOW [EATEILHOCTH YeEJIOBEKa, CBS3aHHOW C
(bU3UYECKUMH TIPOIIECCaMH, C TIO3HMIMM DKOJIOTMUYECKOW Oe30macHOCTH;

MIPEACTABICHUH O PallMOHAIILHOM IIPUPOJAOIOIB30BAHNH, a TAKXKE Pa3yMHOM




WCMOJIb30BAHUM JOCTHKEHUA HAyKW M TEXHOJIOTMWA ISl JaJIbHEHIIEero

Pa3BUTHA UCJIOBEYCCKOI'O O6I].[€CTBa

OBnazneHue pa3IMuHbIMU crioco0aMu paboThl ¢ HHPOpMaIel PU3NIECKOTo

COACpIKaHUA C HCIIOJIB30BAHUEM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX

? TEXHOJOTHM; pa3BUTHE YMEHUN KPUTHYECKOIO aHaiu3a U  OLEHKU
JOCTOBEPHOCTH TOITy4aeMoi HH(popManun
CdhopMupoBaHHOCTB YMEHUH IPUMEHSITh OCHOBOIIOJIararome
aCTPOHOMMYECKHE TOHATHSA, TCOPHHU U 3aKOHBI JUII aHAIHM3a U OOBACHEHHS
10

(U3NYECKUX TPOILIECCOB, MPOUCXOAAINX HA 3BE3/1aX, B 3BE3HBIX CUCTEMAX,
B MEXTaJIaKTUYECKOM cpejie; ABMKEHMsI HeOECHBIX Tell, SBOJIIOLUY 3BE3] U

Bcenennoit

HEPEYEHDB 3JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D ITO

OU3BUKE
Kon Kon .
IIpoBepsieMblii 3JIeMeHT coepPKAHUSA
pasaena/re 3JIeMeH




MbI

Ta

MEXAHHKA

11

KMHEMATHUKA

111

MexaHndeckoe JBHKCHUC. OTHOCHTENILHOCTh MEXaHHMYECKOI'O

nBxenud. CucremMa orcuéra

112

MarepuanbHas TOUKa.

TpacKTOpHI

Eé& pamiyc-BeKTop:
Flr)=(xle) pr)=(2)),
TpaeKTopILd,
HepeMelnIeHIe: / ¥
Ar=7r(t))-1(t))=r, -1y = x
= (Ax, Av, A2),

Iy Tb.
CroeHNe NepeMelIeHHil:

Ny =80 + 9

1.1.3

CkopocTh MaTepUAIbHON TOUKH:
Ar
At

=7'=(v,.0,.0,).

L= :

Ar—0

Ax , , .
v o=— =X,. AHAIOIIYHO v, =¥/, U.=Z,.
At :
Crno#eHle CKGpDCTeﬁ: U, =0, +0,.
Beruncnenue nepemMenieHus 1 yTH MaTepruaibHON TOUKY IIPU

NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCU X MO IpapuKy

3aBUCUMOCTH V(1)

114

-y

- _  Ap _,
‘VeropeHHe MaTepHaIbHOI TOYKIL: d = ﬂ—\_‘ =p0'= [Hl. .
I larso

Au o, .
a =—> =(uv,),". aHamoOrm4HO a, = (v, )’, a.=(v.)"
A e ' ' ot ) o

1.15

PaBHOMEpHOE NPSAMOTUHENHOE IBUKEHUE:
x(t) = xg + Vit

V,(t) — vo, = const




PaBHOYCKOpEHHOE MPAMOJIUHENHOE JIBHKECHHE:

-

x(t)=x,+u, r+ﬂr*'r
- o ot T T

v (t)=u, +at

1.1.6 a, = const
022.1 - L’ﬁl'c = 2{":: [""2 _"'-1]
w=u,
TIpi ABIGKEHHI B OIHOM HAIIPABISHHH IIyTb S = —L 5t
CBoboaHoe majzieHre. Y CKOpeHHue CBOOOIHOTO TTaICHHSL.
¥ Jll; UO
(=]
Yo o
(0] Xo (
JIBuxkeHue Tena, OpOIEHHOTO MO YTJIOM 0, K TOPH30HTY:
[.‘r{f} =X, +Uyf =3 +U,cosa-f
gr . 2
1.1.7 J'{f}=.1'S+UG1I+J—=.1'G+UG5111:1-?—£
: 2
v ()=, =uv,cosa
v (t)=v,, +g1=y,sino— g
g.=0
g, =—g= const
Kpuonunerinoe aABukeHue. JBukeHrne MaTepruaibHON TOUKH 11O
OKPYXHOCTH.
YrioBasi v TUHEHASI CKOPOCTh TOUKH:
v = wR
[Tpu paBHOMEPHOM JIBMKEHUHU TOYKH 10 OKPYKHOCTH
1.1.8 21
w=—=2m
T
[leHTpOCTpEeMHUTENBHOE YCKOPEHUE TOUKHU:
v? ,
Qye = = @ R
[TonHoE yckopeHne MaTepruaibHON TOYKU
1.1.9 TBépnoe teno. [loctynaTenbHOE U BpalaTeaIbHOE TBHKEHUE




TBEPJIOTO TENA

12 JNHAMUKA
191 Nuepumansubie cuctembl otcuéra. IlepBbrii 3akoH HproToHa.
o [Ipunuun orHocuTeNnsHOCTH [ anuies
Macca Tena. I[InoTHOCTB BelecTsa:
1.2.2 m
4
1.2.3 . —
Cuna. ITpuHnun cynepnosuuuu Cuit: Foaguoneiicrs = F1 + Fat..
124 Bropoi zarkoE HeroToHA: g4 MarepHansHoH Touke B HCO Fl =ma;
o AF=FAt pa F = const
&
Fiy Fy
1.2.5 T " .
petuii 3akoH HproTOHA [17151 MaTepragbHbIX TOUYEK:
F_=-F
12 21
3aKOH BCEMHUPHOIO TATOTEHMS: CHJIbl HPUTSHKEHUS MEXKAY
TOYEUYHBIMU MacCaMU PaBHbI
F =™
R2
1.2.6
Cuia Tspkectd. LleHTp TsKkecTH Tena. 3aBUCUMOCTD CUJTBI TSIKECTH
OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
GMm
mg=——
(Ro + h)?
127 Cuna ynpyroctu. 3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuua TpeHUsl CKOJIbKEHUS:
Fry=uN
1.2.8
Cuua TpeHust OKOSL:
Fro<uN
Koadpunuent tpenus
JlaBnenue:
1.2.9 F,
p="_
S
1.3 CTATUKA
.
131 F

MOMEHT CHJIBI OTHOCUTEIIHFHO OCH BpalICHUA:

M| = FIl, rme | — medo cuitbl OTHOCHUTEIIBHO OCH, MPOXOIAIIEH




yepe3 Touky O nepneHauKyIsipHO PUCYHKY

[HenTp Macc tena. LleHTp Macc cucTeMbl MAaTEPUATBHBIX TOYEK:

- -

> _muris +mpra+...
Tum =
moFm F
1.3.2
B ogHOpo1HOM T0J1€ TSKECTH
(g = const)
(LeHTp Macc Tena COBIAIaeT C €0 [EHTPOM TSKECTH
VYcnoBus paBHoBecus TBEpaoro tenaa B MCO:
[My+M,+..=0
1.3.3 L
|F+Fy+...=0
134 3akon [lackans
135 JaBnenwue B xxugkocTy, mokosmeiicsa B UCO:
P = po+ pgh
3akoH Apxumena:
136 FApx = _PBbITECH
o , €CIIH TeJIO M KUJIKOCTh IokosATcs B ICO, To
FApx = ngBbITECH
VYcnoBue miaBaHus Tel
14 3AKOHBI COXPAHEHIM A B MEXAHUKE
141 HMitysibc MaTepUaIbHOU TOYKU:
p=mv
NMitynsc cucteMsl Tex:
1.4.2 .. -
p=p1+p2t..
3aK0H U3MEHEHUS U COXPAHCHUS UMITYJIbCA!
B NCO
Ap = A(Pl + p2+ . ) = FlBHeLIJHAt + FZBHELIJHAt-l_' -
1.4.3 +

BUCO,eciu A =A( + +...)=0,ecou
p P1 P2

FZBHELIJH+' ..=0

PeakTuBHOE BHKEHUE

FlBHeu.lH

1.4.4




F
“?<x

PaboTa cuiibl Ha MaJIOM NEPEMELCHUN:

A=|ﬁ'|-|ﬂf|-c05 a=F, - Ax

1.4.5

o F

D
MOIIIHOCTh CUJIBI:

CCJIM 3a BpECMA Att pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTB

CHJIBI

Ad
P=— =F-vu-coso
ﬂlf Ar—

1.4.6

Kunerndeckas 3Heprust MaTepUaIbHON TOYKU:
mu?2 pZ

E = =
KUH 2 2m
3aKOH N3MEHEHHS KHHETHYECKOM OHCPIUr CUCTCMbI MATCPUAIIBHBIX

touek: B UCO AEkun = Al + A2 + ...

1.4.7

[ToreHimanpHas SHEPrus:
JUISE TOTEHIHAIBHBIX CHJT

A12 = E1n0TeHu, - E2n0TeHu,_= AEn0TeH|_|,

IloTenunanbHast SHEPTHUA MaTepHaHLHOﬁ TOYKHU B OJTHOPOAHOM
ITIOJIC TAXKCCTH.

EI‘IOTEHU, = mgh

[ToreHunanbHas SHEPTUS yIPyro 1epOpMUPOBAHHOTO TeNa:

kx?
E PR

noteHy, — 2

1438

3aKoH U3MEHEHUS U COXpPaHCHUA MEXaHHYECKOU OHCPIrum:
Eiex = Exen © Enorenn.
B IICO AEyex = Ascex enoresn. cun,
B IICO AE, ez = 0, eCII Agcex menoresn cax = 0




15

MEXAHUWYECKHUE KOJIEBAHU S 11 BOJIHBI

151

["apMonnueckue KosebaHuss MaTepruaIbHON TOYKUA. AMITUTYIA U
¢aza konebanuii. Kunemarnueckoe onucatue:
x(f) = Asin| @t +o, ).
v =x.
a(H=(v,),=—'x) =a +0'x=0,
/1€ X - CMELIEHUE U3 PABHOBECHS.
Jlunamuueckoe onvcaHue:

ma, = —kx,tae k = mw?
9T0 3HAYHUT, uT0 F, = —kx.

BHepFCTI/I‘ICCKOC OIMMCaHHUC (SaKOH COXpPaHCHHA MeXaHH4YEeCKOM

SHEPIUn):

nm‘_i_ﬁ_rm{m_k& _

2 2 2 2

CBsI3b aMIUIATY/IBI KOJICOAHUN CMELCHUS MaTePUATbHONU TOUYKH C

aMIUIMTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHMUSL:

Upe =04, @ =4

152

[Tepuon u yacToTa KONEOAHUM:
2n 1

0 v

[lepuon ManbIX CBOOOAHBIX KOJIEOAHWM  MaTEMaTHUYECKOTO

MasTHHUKA:

T=2:EJI
E

[Tepuroza cBOOOAHBIX KOJIEOaHHM MPY>KUHHOTO MasiTHUKA:

m
T=2m,|—

k

153

Bremnyxaennslie koneOanus. Pesonanc. PesonancHas kpuBas

154

[Toniepeunsle U MPo0JIbHBIE BOIHBI. CKOPOCTH pacCpOCTPaHEHUS

W JJINHA BOJIHBI:

v
A=vT =_
v
WNutepdepentiusa u qudpakius BOJIH

155

3Byk. CKOpOCTH 3ByKa

MOJIEKVYJIAAPHAS ®U3UKA. TEPMO/MHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mogenu cTpoeHMsl Ta30B, XUAKOCTeWM U TBEpIbIX Tenl. IlycTh
TepMOJIMHAMHUYECKasi cucTeMa (Ten0) COCTOUT M3 N OJUHAKOBBIX

MOJICKYIIL. Torna KOJMYCECTBO BCIICCTBA

2.1.1 N m
V== __
Ny
,Tne N, —4uciao ABoraapo, M — macca CUCTEMBI (Tena), u
— MOJISIpHAsi Macca BelIecTBa
2.1.2 TennoBoe NBM)XEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie 4acTUIl BELIECTBA
214 Huddysusa. bpoyHoBckoe aBrxeHHe
2.15 Monaens naeansaoro raza 8 MKT
CBsi3p MeXJy [aBJIE€HHEM M CpelHEH KHHETUYECKOW sHeprueit
MOCTYNATEIbHOIO TEIJIOBOTO JBUYKEHUS MOJIEKYJI UJI€aIbHOIO Ta3a
(ocHoBHOe ypaBHeHue MKT):
216 P Lmng?=2n IFm‘“W 20z
= - o = — - = — - s
3 i L2 3
. N
riae m0 — macca 0JTHOM MOJIEKYJIBI, N = _ - KOHIIEHTPAIHS MOJICKYIT
v
2.1.7 AoOcomotHas Temnieparypa: T =t +273K
CBsi3b TeMneparypsl raza co CpeAHell KUHETUYECKOW SHeprueu
MOCTYIATEIHLHOTO TEIMJIOBOTO JIBHXKEHHS €r0 MOJICKYJT:
2.1.8 _
! 2
— |my 3
& =|—— |==kT
2 2
2.19 VYpasuenue p = nkT
Mopenb uaeanbHOT0 ra3a B TEPMOIMHAMUKE:
‘[Ym}mml\t[e}mma—l{mnefmm
| BeIpaskeHHe 114 BHYTpeHHEH SHEPTHH
YpasHeHHe MeHzeneesa — KnameiipoHa (IpHMeHHMBIE (OPMBI
3aIIICI):
oV =" RT =vRT =NkT, p=PEL
1 1
2.1.10 ' ‘

BeIpakeHIe 1114 BHyTpeHHell 3HepIim 0HOATOMHOTO HIIealIbHOTO
rasa ([IpIMeHIMEIe hOpMEI 3aIIICH):

Uv=3vrRr=2mr=3"pr- ve T= 3ov
2 2 Zu 2




3akoH JlanbTOHa AJIs1 TaBJICHUSI CMECH PA3PEKEHHBIX ra30B:

211 p=pi+p2t.
W3omporieccsl B pa3pekCHHOM Tra3e C MOCTOSHHBIM YHCIIOM
MoJieKys N (C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const
uzoxopa (V = const):
P = const
T
u3o0apa (p = const):
2.1.12 K = const
T
['paduueckoe npencraBneHye u3omnpoieccoB Ha pV-, pT-u VT-
JarpaMMax.
OO0BbeIMHEHHBINA I'a30BLIA 3aKOH:
pV
— = const
T
JUISL TIOCTOSTHHOTO KOJIMYECTBA BEILIECTBA V.
Haceplliennsle ¥ HeHachlllleHHble  mapbl.  KauecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTM W JaBJEHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATYPHI, UX HE3aBUCHUMOCTH OT 00bEMa HACHIIIICHHOTO Mapa
Brnaxxnocts Bo3ayxa.
OTtHOocUTeIbHAS BIAKHOCTD:
2114 oo o) _ pral)
pHaCbILI.I,I'Iapa(T) pHaCbILLI,I'lapa(T)
2115 V3MeHeHre arperaTHBIX COCTOSHUN BEIIECTBA: HCIApeHHE U
o KOHJICHCAIINS, KUTICHHUE JKUIKOCTH
9116 N3MeHeHue arperatHblX COCTOSIHMM BEIIECTBA: IUIABJICHUE U
o KpHUCTALTU3AIHS
2.1.17 [TpeoOpa3oBanue sHEprun B (pa30BbIX MEPEXoaax
2.2 TEPMOJAMHAMUKA
221 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BryTpennsis sneprust
223 Tennonepenayua kak crocod U3MEHEHUsS BHYTpEHHEH sHeprun 6e3

coBepIeHus: paboTsl. KoHBEKIMs, TEIIONPOBOAHOCTD, U3TyUEHHE
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KonudecTBO TEMIOTEL
V nenpHas TEI0EMKOCTD BEIECTBA C:

Q = cmAT

2.2.5

VY nenpHas Teriora napoodpazoanus L: Q = Lm.
VY aenpHas TeroTa miasieHus A Q = Am.

VY aenpHas TeioTa cropaHus Tommsa : Q =qgm

2.2.6

DnemeHTapHas paboTa B TEPMOAMHAMUKE:

A = pAV

Brruncnenue paboTsl o rpaduky nporecca Ha pV-auarpamMmme

2.2.7

[TepBblii 3aKOH TEPMOAUHAMUKU:

Q2 =AU+ A1, = (U —Uy) + Ap
Anna0ara:

Q12=0=> A1, = U1 —Uy) =AUy,

2.2.8

Bropoii 3akon TepmouHamuku. HeoOpaTumblie mpornecchbl

229

[Tpunine! nectBus TemioBbix MamuH. KIT/I:
9]

1
@) @)

ZUHarp ZUHATD L Harp

]"]:

2.2.10

MakcumanbHoe 3Hadenne KII/. [lukn Kapno:
Ty —Tin 11— Tion

T

warp Tm

mMax N = Ny =

2211

ypaBHeHI/Ie TEILIOBOTO OalaHca:

Q1+Q2+Q3+...:0

OJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE I10JIE

3.11

DJIeKTpHU3alus Te U €€ MPOSBICHUS. DIEKTPpUUECKUH 3apsa. JBa
BHUJIa 3apsja. DJIEMEHTapHbIA JJIEKTPUUECKUI 3apsia. 3aKoH

COXPAaHCHUA SJICKTPUUCCKOTO 3apsaaa

3.1.2

BzaumogeiictBue 3apsAa0B. ToueuHkle 3apsabl. 3aKkoH KyﬂOHaZ
B OTHOPOJAHOM BCHICCTBEC C HHBHGKTpH‘{CCKOﬁ MMPOHNIACMOCTBIO

&

q,

F=k|"?1|'|1q: _ 1 _|‘-?'1|'1
g 4meg, i




3.13

DnekTpuyeckoe nojie. Ero neiicTBue Ha AlIeKTPUUECKUE 3apsIbl

3.14

Hanpsik€HHOCTD 371EKTPUUECKOro MOJIS:

- F
E=___
qnpoGHblﬁ

ITone Toueunoro 3apsaa:
E,=k—
r 72

OIHOPOJHOC IT0JIC:

N

E = const.

KapTtuns! Uit HANpsKEHHOCTH STUX MOJIEH

3.15

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa?,HOCTI) IIOTCHIINAJIOB U HanpsmceHHe:
A1z = q(Pp1 — ¢2) = —qAp = qU.

IToTreHnuanpHas OHCPI'UA 3apsaaa B 9JICKTPOCTATUYCCKOM I10JIC:

W =q¢
HOTGHHI/IaJI BHGKTpOCTaTI/I‘IeCKOI‘O I10JIA.

" w
q
CBsi3b  HANpsDKEHHOCTH TOJII M Pa3HOCTU  MOTEHIUAJIOB

OJTHOPOJTHOTO AyIeKTpocTaTndeckoro mosst: U = Ed

JUIA

3.16

[IpuHIUII CYyITEpIIO3ULIMN MIEKTPUYECKUX TOJICH:

- - -

E=E1+E2+,¢ =¢1+¢2+...

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsi10B: BHYTPU MPOBOTHUKA

E+ = 0, BHYTpU U HA IOBEPXHOCTHU IIPOBOJAHUKA ( = CONSt

3.18

I[I/IE)J'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. I[I/IBJICKTPI/I‘-ICCKB.SI

MMPOHUIACMOCTE BEIICCTBA €

3.1.9

KOHIICHC&TOp. 3J'ICKTp0éMKOCTB KOHJACHCATOpAa:

c=J

U

DeKTpOEMKOCTB IIOCKOT0 KOHIEHCATOpa:

ssgpS
C=""=¢C
d 0

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q=CI1+QZ+---;U1 = UZ =---rCnapann_Cl+C2+---

IlocnenoBareabHOE COCTUHEHHE KOHACHCATOPOB:




U=sUi+ Uz 1 =G = — =gt o
1 2

nocn

:‘)HepFI/Ifl 3apsAKEHHOI'O KOHACHCATOpa:

3.111 qu CU? ¢
W = = =
¢ 2 2 2C
3.2 3AKOHBI ITOCTOSIHHOI'O TOKA
Cuia Toka:
7-2q
3.2.1 Af 4o
ITocTostaubIM TOK: I = const
Jns mocTostHHOTO TOKA (] = It
392 VY CroBuUsl CyIIECTBOBAHUS NIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJ1C E
3akoH Oma Jij1s1 yyacTKa Lenu:
3.2.3 [ = U
R
DJIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb CONPOTHBICHUS
OJIHOPOJIHOTO TIPOBOJIHUKA OT €ro JUIMHBI U CEYCHUS. Y IeTbHOE
3.24 CONPOTHBJICHUE BEIECTBA.
R l
= p —
S
Ucrounnku Toka. JIC ucTOUHMKA TOKA!
_ ACI'OpOHHVIXCI/In
3.25 q
BryTpenHee conmpoTHBICHIE HCTOYHUKA TOKA
3axon Oma 7151 TOJIHOM (3aMKHYTOM) asiekTpudeckoit enu: E = IR
+ Ir, oTkyma
3.2.6 = E
Rr
E.r
R
327 [TapannensHOE cOeIMHEHNE TTPOBOTHUKOB:

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




1 1 1
- = 4+ _+..
Rnapann Rl RZ
HOCJ’IGI[OB&TCJ'II)HOC COCIAUMHCHHUEC ITIPOBOJHHUKOB:
U=Ul+U2+.,11=12=..,

Rnocn = R1 + R2+...

Pabota anexrpuueckoro Toka: A = [Ut.

3akoH [[>xoyinst — Jlenna:

Q = I’Rt
3.2.8
Ha pesucrope
U2
RIQ=A=IDRt =IUt = —¢t
R
MoOIIHOCTB 2JIEKTPUUYECKOT 0 TOKA:
A4
=— =1U
Az Ar—0)
TeruioBas MOLIHOCTB, BBIAEIIAEMAsl HA PE3UCTODE:
2
2p U -
MoIHOCT UICTOYHHKA TOKA:
A4
©T. CHI _
B = A =H
f At
CBOOO/IHbIE HOCUTEIH IEKTPUUYECKUX 3apSAT0B B MPOBOJHUKAX.
3210 MexaHnu3mMbl MPOBOJUMOCTH TBEPIBIX METAJUIOB, PAacTBOPOB U
pacIiaBoB JIEKTPOJIUTOB, ra3os. [TomyrpoBOIHUKH.
I1osrynpoBOXHUKOBBIN AUOL,
3.3 MAT'HUTHOE IIOJIE
MexaHnueckoe B3aUMOJEHCTBUE MAarHUTOB. MarHutHoe moue.
Bektop wmarmutHONM wmMHaykumu. [IpuHnmnm —cynepnozunuu
MarHMTHBIX MOJIEH:
3.3.1 B =B1+ By+..
JInauKM MHIYKIMKY MarHuTHOTO noJid. KapTuHa MMHUM HHAYKIUH
MarHUTHOTO TOJISI TOJIOCOBOTO U TIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX
MarHuTOB
OmneiT DpcTena. MaruuTHoe 1oJie IpoBOAHKKA ¢ TOkoM. KapTuna
3.3.2 JUHUA MHAYKOUM  MAarHUTHOIO IO JUIMHHOIO — IIPSIMOIO

IMPOBOAHMKA U 3aMKHYTOT'O KOJIBIIEBOI'O ITPOBOAHHUKA, KATYIIKH C




TOKOM

Cuna Amriepa, €€ HalpaBJIeHUE U BETMUMHA!

333 F4 = IBlsina
, TJI€ 0. — YTOJI MEXy HAIPABJIECHUEM ITPOBOJHUKA U BEKTOPOM
Cuna JlopeHua, €€ HalpaBJICHUE U BEIUYHUHA:
Fpop =l q | vBsina
3.34 L -
TIE oL — YTOJl MEXy BEKTOPAMH " u B
JBr>keHue 3apssKeHHOM YaCTUIIBI B OTHOPOJHOM MarHUTHOM T10JIE
34 OJIEKTPOMATHUTHAA UHAYKIUA
IToTOK BEKTOpa MarHUTHOM MHYKIIMU:
& = B,S = BScosa
34.1 -
7 B
4
S 79
3.4.2 SIBnenue anekrpomMarHuTHOW MHAYKIMHU. D/]C nnaykunu
3aKOoH 3JIeKTpOMarHUTHON nHAyKuuu dapajes:
AD
N .r
Af—)
<3 tn’
\% v,
/.
———)
3.4.4
SC HHEOVEITHH E IPAMOM IPOBOJHHES TIHHOH 1, IBHAyIIeMcE co
cropocTeio ¥ (V L I} B OJHOPOTHOM MArHHTHOM Mome B:
|E;l = Blveosax
. T7e o — YTOI MeXETY BeKTopoM B B HOpMANEID # K IUIOCKOCTH, B
KOTOPOH IeKaT BeKTopEl fu7 ;ecm | L B, BV 10 |E| = Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
sz,I/mI/ICDZLI.
i
346 Camounnnykuwusi. 3/]C caMOMHTyKITHH:
A
J— J— ¥
v W
—)
34.7 DHeprust MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM:




LIZ

W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

KoneGarenbupiii  koHTYp.  CBOOOIHBIE  DIIEKTPOMArHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOH66aTeJIbHOM KOHType:
[ q(t) =g, sin( ot +@,)

11[?:] =g, =, cos( wt+qy) =1 cos(at +q)

®opmyna TomcoHa:
2m 1
T = 2nVIT, otkyga w =" = __
T VIC
CBsi3b aMIUIUTY/IbI 3aps/1a KOHACHCATOPA C aMIUIUTYIOM CUJIbI TOKA

npu CBO6OIIHI)IX OJICKTPOMArduTHBIX KoJ€e0aHusIX B nacaJlbHOM

KoJ1e0aTeIIbHOM KOHTYpE:

Qe = —

£}

3.5.2

3akoH COXpaHCHUSA OSHCPIrunu B HUACAIBHOM KoJIeOaTeIIbHOM

KOHTYpE:

3.5.3

BbIHyX/1eHHBIE AJIEKTpOMarHuTHbIE Kosebanus. Peonanc

3.5.4

Ilepemennbiii Tok. IlpousBoacTBO, mnepenada u MoTpedrIeHHE

ANEKTPUYECKON SHEPTUU

cu*t LI* cu? LI’
+ = e = T — const.
2 2 2 2

3.55

CeoficTEa 3I€KTPOMATHHTHEIR BOGIH. B2amuEas opHeHTAOHT BEKIOPOE
B 3IeKTPOMArHHTHOH BooHe B BakyyMe: E L B L €

3.5.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACTIPOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.

Toueunsbrit ucTouHuK. Jyd cBeTa

3.6.2

3aKOHBI OTPAXKEHMSI CBETA.

a=p




ol B

S

3.6.3 [TocTpoenue n300pakeHUl B TNIOCKOM 3€pKaJie
JaKOHEI MpeTOMICHHA CBETA.
[IpencyneHAes cCBETA: ) 5ing = mpsing. .
- €
ADCOMOTHRIH MOKAZATETE OPETOMICHHET. Hag: = — .
v
- Mz W
OTHOCHTEIEHEL I0KA33TeTE NPETOMICHHE. Hom = Pl
1 V2
"
3.64 B
2
Xop mydel B IpHIME.
1"1 = 1'2 - .”'1}.1 = .”2}.2
CooTHOmeEHHE €HacTOT H COOTHOIIEHHE IJIHH BOMH IPH MEpexofe
MOHOXPOMATHYECKOTO CEETA Yepes IPAaHHIY pazfena AEVX ONTHUEeCKHX
cpen:
ny<n, n,
n
3.6.5 Op 1
ITonHOE BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIi yro IMOJHOrO BHYTPEHHETO OTPAaXKEHHUS:
1 np
Sina,, = =—
" nom ni
Colwuparomue u paccenBaroniue TuH3bl. Tonkast muH3a. DokycHOe
pacCTOSIHUE U ONTUYECKAs CUJ1a TOHKOW JIMH3BI:
3.6.6 1
D=_
F
dopmysa TOHKOW JIMH3BL:
1 1 1
—_—t—_—=_
d f F
3.6.7 VBenmdenne, faBacMoe JIMH30I:
h 111
r = =
H d




F\ h

et

B ciyuae pacceuBaroiieii JIMH3BI:

1
DO=F=_0,
D
h 1f1
3.6.8 r= H™- d 1
Xon myda, NpOLIEANIErO JIMH3Y IMOJ IMPOU3BOJBHBIM YIJIOM K €€
rnaBHOM onTtudeckoil ocu. IlocTpoeHue H300pakeHUH TOYKH U
OoTpe3Ka MpsMOl B cOOMparoluX M pacceMBarOIIMX JIMH3aX U HX
cucreMax
36.9 dotoanmapar Kak omnThyeckuid mpuoOop. I'7ma3 kak onmrudeckas
cucrema
WUnrtepdepennus cera. KorepeHTHblE HMCTOYHMKHU. Y CIIOBUS
HaOJI0IeHNI MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB!
3.6. 2
MAKCHIMYMET — A:Em? m=0+1,+2 +3
W
MITHIMYMBI — A=(2m+1)-, m=0.£1,£2.+3
Hudpaxknus ceera. [udpakuumonHas pemeérka. YcioBue
HaOJIOCHUS TJaBHBIX MaKCUMYMOB IPH HOPMAJIbHOM MaJECHUU
MOHOXPOMAaTHYECKOr0 CBETa C JAJMHOM BOJHBI A Ha PEIIETKY C
3.6.11
nepuojoM d:
3.6.12 Hucnepcust ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJIAIPHO-BOJIHOBOU 1Y AJIN3M
411 ['unore3za M. IInanka o kBantax. @opmyna [lnanka: E = hv
®oToHbL. DHEprUs GPOTOHA:
412

hc

E=hv=7=pc




Nmrmynbe doToHa:

413

doroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl poTodddekra

414

VYpasuenue DiiHmTeiHa 17151 porodddexra:

EcbomHa = AsbIxoga + Eypmax, TOE ,

hc

E<|>0T0Ha =hv = 7;

hc
BbIXOZA thp = /1_
Kp

A

mv max

EKVIHmaX = = eU3an

415

JlaBiienue cBera.
JlaBieHue cBeTa Ha MOJIHOCTHIO OTPaXkKarOLyI0 IIOBEPXHOCTh U Ha

IMMOJIHOCTBIO ITOIJIOIIAIOINYIO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

IInanerapHas MoJenb aroma

422

[Toctynatet bopa. M3nydenue u morjomieHue (HOTOHOB MpHU
Mepexo/ie aToMa C OJJHOTO YPOBHS YHEPIHU Ha JAPYToi:

hv _ e _ E, —E

R -

m
“mm

4.2.3

JInnenyaTele CIIEKTPEI.

CHCKTp ypOBHeﬁ 9HEPTHUU aTOMa BOAOPOJaA:

_ -1363B

" 2 ?

n*

E n=123 ..

4.3

OU3UKA ATOMHOI'O SIPA

431

Hyknonnas monens siapa I'eiizen6epra — MiBanenko. 3apsn sapa.

MaccoBoe uncio sapa. M3oromnst

432

PangnoakTHBHOCTE.

Annda-pacnan;

A A4 4
FX—>7,Y +,He

bera-pacnan.




DIIeKTPOHHBIN B-pacma;

A A 0 -
s X—=7 Y+ je+v,
[TozutponHsIii B-pacna;
A A 0=, .,
sX—= Y + jE TV,

[Mamma-uznydyenue

3aKkoH paaroOaKTHUBHOI'O paciiaaa:

=t
N(t) = No 2T

4.3.3 ITycTs M — Macca pai0aKTUBHOTO BellecTBa. Toraa
=t
m() =mox2T
434 Snepuble peakiuu. JleneHue u CUHTE3 sJIep
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