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INOACHUTEJIBHASA 3AIINCKA

MonenpHasi CHHXpOHU3UpOBaHHast pabouasi mporpamma 1o ¢gpusmke (6a3oBblil 1
yrIIyONeHHbIN ypoBHH) Ais oOyvaromuxcs 10-11 kimaccoB cocTaBieHa Ha OCHOBE CIIEIYIOLTHX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanbueii 3akon ot 29.12.2012r. Ne273-03 «O6 ob6pazosanuu B Poccuiickoi
denepanyn»
2. ®@enepaibHbIi rOCy1apCTBEHHBIN 0Opa30BATENbHBINM CTAHIAPT CPEIHETO OOIIETO

obpazoBanus (IIpuka3 Munuctepcra oopazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mas
2012 r. Ned13»).

denepanbHas padouas mporpaMmma CpeaHero ooOmero odpazoBaHUs MpeaMeTa
«®Duszukay (mus 10-11 xmacco oObpazoBarenbHbIX opranu3sanmii). bazosslil ypoBenb. — Mocksa,
NCMO. - 2025.

denepanbHas pabouasi mporpamMma CpeaHero oomero oOpa3oBaHus MpeaMeTa
«Duszukay (st 10-11 kiaccoB 00pazoBaTeNbHBIX OPraHU3aIMii). YTIyOIeHHBIH YPOBEHbD. —
Mockpa, UICMO. — 2025.

¢ yuérom DenepanbHoit paboueit mporpaMMbl BOCITHUTAHHSL.

JlaHHas mporpaMma CIy»XHUT OCHOBaHHMEM JIJISl YUHUTEINS Mo pa3paboTke paboueit
MpOrpaMMEI 10 (U3HKE B KJIaccax, IJIe Peau3yloTCs MyIbTUIPOMOUIBHBINA yueOHbIN TutaH. B
pazznene «TemaTnueckoe MIaHUPOBAHUE» YUEOHOTO Kypca cojiep:kaHue 00ydeHus
CHHXPOHHM3HPOBAHO JIJIs1 OCBOCHUS 00yUaIOIIUMUCH MpeIMeTa Kak Ha 0a30BOM, TaK U
yrIIyOJICHHOM YPOBHE.

Kypcueom 6 mexcme npozpammot gvioenenvt 3nemenmut: ILlenu u 3a0auu, Ipeomemnuie
pezynvmamut u Codepirrcanue yuedH020 mamepuana, KOnMopwvle nPeocmasiensvl 0713 u3y4eHus
MONbKO HA Y2TIYONIEHHOM YpoeHe.

JlaHHas mporpaMma onpezenseT 00sa3aTenbHOe MPEIMETHOE COIep)KaHNe, YCTaHABITUBACT
pPUMEPHOE pacipeesieHre YIeOHbIX YaCOB 110 TEMAaTHUECKUM pa3jieiaM Kypca u
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTD U3YUEHHS TEM H pa3/ieloB y4eOHOTO MpeaMeTa ¢ y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, TOTMKH yUueOHOTO Mpolecca, BO3PACTHBIX
ocobeHHOCTeH oOyyarormuxcs. [Iporpamma naér npeacTaBieHue o UesX, codepaircanuu, oowetl
cTpaTeruu 00y4eHusl, BOCIIUTAHUS U PA3BUTUS O0YUAIOIIUXCA CPEACTBAMU y4eOHOTo IpeaMeTa
«®Pu3ukay» Ha yriy0nEHHOM ypoBHE U 0a30BOM ypOBHE.

H3yuenue xypca usuxu yenyoiéHH020 YPO8Hs NO360IA€m Peanru308ams 3a0ayu
npogheccuoHanbHOU OpueHmayull, HanpasieHo Ha co30anue Ycao08ull 0Jis NPOSGIEeHUS CEOUX
UHMENIEKMY AIbHBIX U MBOPUECKUX CHOCOOHOCMEU KANCOLIM YUAUWUMCS, KOMOpble He0OX00UMbl
0715 NPOOOINCEHUS 0OPA30BAHUSL 8 BICUUUX YUEOHBIX 3A8€0eHUAX NO PA3IUYHBIM (DUSUKO-
MeXHUYeCKUM U UHICEHEPHBIM CNeYUATbHOCTAM.

B nporpamme omnpenensrorcs IiaHupyeMble pe3yIbTaThl OCBOSHHS Kypca (M3MKU Ha
YPOBHE CpeZiHero o011ero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE, IIPEAMETHBIC (Ha
yriryOonéHHoOM 1 6a30BoM ypoBHE). HayuHO-MeTo1070rHueCcKoi OCHOBOM /1S pa3paboTKu
TpeOOBaHUH K JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM Pe3yJIbTaTaM 00YyJaromuxcs,
OCBOMBILIUX MTPOrpaMMy CPEIHEro o0Iero oopazoBaHus Ha yriyOIEHHOM ypOBHE, SIBJISETCS
CHCTEMHO-/IeATEIIbHOCTHBIN TIOJXOI.

IIporpamma BK/IIOYaET:
IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (HU3UKU Ha yriyOnéHHOM U 0a30BOM
YPOBHE, B TOM 4YHCJIE:
® MIpeIMETHBIE PE3YJIBTATHI I10 ToJJaM 00yUCHHUS;
e coziepkanue yueOHoro npeamera «duznkay 1mo rogaM o0yueHus;
® TEMaTHUYECKOE TUIAHMPOBAHUE II0 TOAaM O0y4eHHs



® nepeuens (KOOUpuUKamop) npogepsaemvix mpebosanull K pe3ynbmamam 0CE80eHUs.
OCHOBHOIL 06PA3068aMENLHOU NPOZPAMMbL CPeOHe20 00We20 06pa308aHUs U INEMEHMOE
cooepoicanusi no gusuxe.

[Tporpamma uMeeT MPUMEPHBIH XapakTep U MOXKET OBbITh HCTIOIb30BaHA YUUTEIISIMU
(U3UKHN 7151 COCTABICHUS CBOMX pab0OYUX MPOrpamM.

[Tporpamma o ¢pu3MKe NPeAOCTABISET BOZMOKHOCTH TSl peaTu3aliiy Pa3InIHbIX
METOAMYECKUX TOJXO0/I0B K MPEMOAABAHUIO (PU3UKU Ha YTITyOJIECHHOM YPOBHE MPH YCIOBHH
COXpaHEeHHUs 0053aTEIILHON YaCTH CO/IEPIKaHUs Kypca.

du3nka Kak HayKka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KaUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa B CHCTEMY 3HAHHUM 00 OKpY’KaloIeM MUpe.
[konbHBIH Kypc GU3UKH — CUCTEMOOOPA3YIOIINIA ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, Ouosorue, pusnueckoi reorpadueii u actponomued. Mcnonb3oBanue u
aKTHUBHOE NMPHMEHEHHE (PU3NYECKUX 3HAHUN ONpEIeNUIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B chepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJIyYeHHs HOBBIX MaTEpHaJIOB C 33/laHHBIMU CBOMCTBaMH U Jip. M3yuenue pu3nku BHOCUT
OCHOBHOM BKJIaJ] B (pOpMUpPOBaHNE €CTECTBEHHO-HAYYHOIN KapTHHBI MUpa YYaIIUXCsl, B
(dbopmMHUpoBaHKE YMEHHUI MPUMEHSATh HAYYHBIH METO/1 TO3HAHUS TPU BHIIOJTHEHUN UMM yUEOHBIX
HCCIICIOBaHUM.

B ocHOBY Kypca (HU3UKH cpeiHEel IIKOJIBI TOJI0KEH Psil UACH, KOTOPhIE MOYKHO
paccMmaTpuBaTh Kak MPUHIUIIBI €70 TOCTPOSHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JJOTUYECKH 3aBEPILIEHHBIM, OH
COJZICPKHUT MaTepHall U3 BCEX pa3zenoB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEll MaTepual Kypca GU3HKH 00beIUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce siBisieTcst popMupoBaHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U MOJIE.

Hoea cymanumapuszayuu. EE€ peann3zanys NpeanonaracT UCIoiIb30BaHUE T'YMaHUTAPHOTIO
noTeHIana (pu3nyecko HayKd, OCMBICIICHHE CBSI3U PA3BUTHUS QU3UKH C PA3BUTHEM
o0IIecTBa, aTaKXe C MHPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU
npobaeMaMu.

Hoesn npuxnaonoit nanpasnennocmu. Kypc Gusuku yriayOn€HHOTO YPOBHS
IIpeIoiaracT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN
M3yYEHHBIX TEOPHH U 3aKOHOB. [Ipu 3TOM paccMaTpuBaIOTCs HAa YPOBHE OOIIUX MPEICTaBICHUN
1 COBPEMEHHBIE TEXHUUYECKNE YCTPOUCTBA U TEXHOJIOTHH.

Hoesn 3xon102u3ayuu peannsyercs IOCPEACTBOM BBEICHUS DJIEMEHTOB COJAEPKaHUS,
MOCBAIIEHHBIX YKOJOTHYECKUM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3AaHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIECHUS MPOOIIEM PallMOHAIBHOTO MTPUPOIOIIONB30BAHMS U
HKOJIOTUYECKOM Oe30MacHOCTH.

OcBoeHnue conepkaHus MPOrpamMMbl TOJKHO OBITh TOCTPOSHO HA MPUHIUIIAX CUCTEMHO-
JesITeIBbHOCTHOTO noaxoza. s GU3uKu peanu3aus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
MCTIOJIb30BAHUHU CAMOCTOSITEIILHOTO SKCIIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIOLIETO (hakTopa
y4eOHOro0 mporecca.

Hns yenyonénnozo ypoeHs — 3mo cucmema camocmosmenbHO20 YUeHU4ecKko2o
9KCNepuUMeHma, 6KIo4aouje20 GpoHmansHvle yYeHuuyecKkue Onblmbvl NpU U3YYeHuu
H0B020 Mamepuana, 1abopamopHule pabomel u pabomul npakmuxyma. Ipu smom 603m0xCHbl
06a cnocoba peanusayuu GuzuULecKko2o npakxmukyma. B nepeom ciyuae npaxmukym nposooumcs
au60 6 xonye 10 u 11 xnaccos, 1ubo nocie nepeoco u 8mMopo2o NOIY200Ull 8 KaXCOOM U3 IMUX
knaccos. Bmopoii cnocob — smo unmezpayus pabom npakmuKyma 8 cucmemy 1ab0pamopHuix
pabom, komopwle npo8OOAMCsL 68 npoyecce uzyyeHus pasoeia (memvt). Ilpu smom noo



pabomamu RPaKmMuKyma NOHUMAemcs CamoCmosmenbHoe UCCie008anue, KOmopoe npogooUmcs
1O PYKOBOOCMBY CEEPHYMO20, 0000WEHH020 8U0a He3 NOUA2080U UHCMPYKYULU.

B nporpamme cucteMa y4eHUYECKOTO 3KCIIEPUMEHTA, J1a00paTOPHBIX pabOT U MPAKTUKyMa
NPEJCTaBIICHA €AMHBIM NIEpeYHEeM. BBIOOp TeMaTHKH IS 3TUX BHJIOB YYEHUYECKUX
MPAKTUYECKUX pabOT OCYIIECTBISIETCS YHaCTHUKAMHU 00pa30BaTEIbHOTO MpOoIecca UCXO s U3
0Cc00EHHOCTEH MOYPOYHOTr0 IUTAHUPOBAHMS U OCHAIEeHUsT kaOuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcs OBJIaIcHUE 00YyJalOUIMMHUCS YMEHUSMH [TPOBOIUTH MPSIMbIE U KOCBEHHbIE
M3MEPEHUs], UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH U TIOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bosnbiioe BHMMaHue yAemseTCs PELICHNIO PAaCYETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu s3Tom
ISl pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 33/1a4H C SIBHO 33JJaHHOM U HEsI8HO 3A0AHHOL
¢bu3nUecKoil Mo/IeIbI0, TO3BOJISIONINE IPUMEHSTh U3yUYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO paszzena Kypca, Tak U MHTETPHpYs MPUMEHEHHE 3HAaHUM U3 pa3HbIX pasaenos. /s
Ka4yeCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBJISIIOTCS 3a/1aHKsI HAa 00bACHEHHE / IpecKa3aHue
NpoTeKaHus (PU3NYECKUX SIBICHUH 1 TPOLIECCOB B OKPY>KAIOLIEH KHU3HH, TpeOyromre Bbioopa
¢bu3nveckoil MoenH Ui CUTyallui PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GPI'OC COO k MaTepHaIbHO-TEXHHYECKOMY
o0ecreyeHnIo yueOHOoro nporecca Kype Gu3nuku yriryOoiaéHHOro u 6a30BOro ypoBHs B CpeHEH
IIKOJI€ JOJDKEH M3Y4aTbCsl B YCIOBUSAX MIPEIMETHOro kabuHera. B kabunere (pu3nku JOIKHO
ObITH HE00X0AUMOE JTabopaTopHOEe 000y IOBaHKE /IS BHIIOJHEHUS YKa3aHHBIX B IIPOrpaMMe
YUEHHUYECKHUX OIIBITOB, TAOOPAaTOPHBIX PadoT U paboT MPaKTUKyMa, a TAKKe JEMOHCTPALIMOHHOE
obopyioBaHue.

JleMoHCTparoHHOE 000py1oBaHue (POPMHUPYETCS B COOTBETCTBHH C IIPUHIIUIIOM
MUHHMAJIBHOHN TOCTATOYHOCTH U 00€CIIeYNBAET MIOCTAHOBKY MEPEYUCICHHBIX B IPOTrpaMMe
KJTIOYEBBIX JEMOHCTPALMI /ISl UCCIIEJOBAHUS U3y4YaeMbIX SIBJICHUH U MIPOIIECCOB,
HMIIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 06opynoBaHHE ISl YYCHUYECKHUX MPAKTHUECKUX padoT popMHUpyeTcs B
BHUJIC TEMAaTHYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacu€Te OJHOTO KOMIUIEKTA Ha JBYX
oOyuaromuxcs. TemMaTHueckne KOMIUIEKTHI 1JAO0OpaTOPHOTO 000PY0BAHUS TOJKHBI OBITH
MOCTPOECHBI Ha KOMIUIEKCHOM HCITOJIb30BaHUU AHAJIOTOBBIX U IIM(POBBIX TPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIETISIMU U3yUYEHHST (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

¢dbopMHpOBaHKE WHTEpECa M CTPEMIICHHS O0YYalOIUXCs K HAyYHOMY H3yUYEHHIO MPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BHUTHE MPEICTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHHE HUCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOUIUM SIBJICHUSM;

¢dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3y4YeHHsS OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢dbopmupoBaHrEe YMEHHH OOBSICHSTD SBJICHUS C UCIIONB30BaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

(dbopmMHUpOBaHKE TIPEACTABICHUIN O poJid (PU3UKHU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

passumue npedcmasieHuti 0 03MONUCHLIX chepax 6yOyuyeti npogheccuoHanbHou 0esmenbHOCmu,
CBA3AHHBIX C PUIUKOU, NOO20MOBKA K OanbHeuueMy 00y4eHUIo 8 31MOM HanpasieHuu.

JIOCTIXKEHHE THX LieJel 00ecieunBaeTCsl pelIeHneM CIeIyIoIUX 3a1ad B Ipolecce
M3y4eHHS Kypca (QU3UKU HA YPOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs:
npuoOpeTeHue CUCTeMbl 3HAaHUK 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOAUHAMHUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI ACTPOPUUKH;
¢dbopmMHpoBaHKE YMEHHUI MPUMEHATh TEOPETHUUECKUE 3HAHUS ISl 00BACHEHUS (PU3NIECKUX



SBJICHUI B IPUPOJE U JUIS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33134 C SBHO 3aJJaHHON (PU3HUECKON MOJIEIbIO, 33134,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3AaHNe (PU3NUECKON MOJIENH, a/IeKBaTHON YCIOBUSAM
3aJjaud, B TOM YMCJIE 33]a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHKe (PU3NIECKUX OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEAy;

OBJIa/ICHUE METOJJaMH CaMOCTOSATEIBHOTO IUTAHUPOBAHUS U IPOBEICHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETALH HH(POPMALIUHY, ONIPEICTICHHSI JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JJaHuE YCIIOBUH JUIsSl pa3BUTUS YMEHUN IIPOEKTHO-UCCIIE0BATEILCKON, TBOPYECKOU
NesTeTbHOCTH;

passumue unmepeca K cgpepam npogeccuoHanrbHol 0esimenIbHOCMU, C8A3AHHOU C PUIUKOLL.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO yriryOnaEHHBIN ypPOBEHb U3yUCHHS
yaebHoro npeaMera «Du3nka» Ha ypoBHE cpeHero o0miero o0pa3oBaHus BHIOMpaeTcs
00y4aromyMHCs, TUTAHUPYIOIIUMU MPOJIOJHKEHNE 00pa30BaHUA MO CHEIUATBHOCTIM (PU3HUKO-
TEXHHYECKOTO TPOUIIS.

VY4eOHBIM IJIaHOM NpeyCMOTpPEHO u3yueHue ¢pusnuku B 00béme 340 4 3a 1Ba rona
oOyuenus: 5 4 B Hemenmto B 10 u 11 kiaccax.

Ha 6a3zoBOoM ypoBHe 0011ee YUCIIO YacOB, PEKOMEHIOBAHHBIX I U3yUeHUs (PU3HUKH, —
136 yacos: B 10 kitacce — 68 yacos (2 yaca B Hezento), B 11 kitacce — 68 uacoB (2 yaca B HEZIETIO).
B nporpamme 1o ¢usrke Kaxaoro Kiacca MpeiaracTest pe3epB BPEMEHH, OTBOAMMBII HAa BApUATHBHYIO
4acTh MPOTrPAMMBI, COJIEpKaHNE KOTOPOH (hOpMUpYyeTCsl yYaCTHUKaMU 00pa30BaTelIbHOTO
nporecca.



COILEP)KXAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

10 kaacc

Ba3oBblii ypoBeHb (2 yaca)

Yray0JieHHbl ypoBeHb (5 4acoB)

Tema 1. ®usnka u METOIbI HAYYHOTO NO3HAHU (2 yaca)

Tema 1. ®usnka u METOIbI HAYYHOTO NO3HAHUA (S5 4acoB)

®usuka — Hayka o npupone. Hayunsie MeTobl TO3HAHNS
OKpy>Karolero Mupa. Posb skcriepuMeHTa u TEOpUH B IIPOLIECCE
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B pu3uke. MoenupoBaHue
(bu3NUeCKUX SBICHHUIA U MPOLIECCOB.

Hayunsie runoressl. Gusndeckue 3aKk0Hbl U TeOpuu. ['panuiisl
NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB. [IpuHIIMT cooTBEeTCTBUS. PoIb 1
MecTO (QHU3UKHU B POPMUPOBAHUH COBPEMEHHOM HAyYHOH KapTHHBI
MUpa, B IPAaKTUUECKOHN EATEIbHOCTH JIFOJIEH.

Jemonctpanmu 1. AHangoroBbie ¥ HU(POBbIE U3MEPUTEIILHBIC
npuOOpPHI, KOMIBIOTEPHBIE TATYNKU

®dusuka — ¢pyHIaMeHTanbHas HayKa o npupozae. Hayunsiii Mmetos
MO3HAHUS ¥ METOJIbI UCCIIEIOBaHUS (PU3NYECKHX SIBICHUI.
DKCIIEpUMEHT U TEOPHUSB Mpolecce O3HaHus npupoasl. Habmonenue
U DKCIIEPUMEHT B (pU3HKe.
Cnocobul uzmepenus ghuzuieckux 6eIudUH (AHAI0208ble U YUpposvie
uzmMepumeinvHble NPUOOPwvl, KOMNLIOMEPHLLE OAMYUUKOBbIE CUCTEMbL).
Tozpewnocmu usmepenuli puzuteckux seauyur (A6CoNOMHAs U
OMHOCUMENbHAS).
MonenupoBanue (U3NIECKHUX SIBICHUH U POLIECCOB (MaTepHabHas
TOYKa, a0COMIOTHO TBEPAOE TEIO, UCAIbHAS KUJAKOCTh, UICaTbHBIN
ra3, ToueuHsbli 3apsa). [ unoresa. dusnyeckuii 3aK0H, rpaHULBI €TO
npuMeHUMocTH. @u3nueckas reopusi. Ponb u mecto pusuku B
(bopMHpPOBaHNUN COBPEMEHHOW HAYYHOH KapTHHBI MUpPa, B
[IPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Yuenuueckuui sxcnepumenm, nabopamopruvie pabomul, RPAKMuKym
1. HM3mepenue cunvt moxa u HAnpsdCeHUs 8 yenu NOCMOAHHO20
MOKa NPUNOMOWU AHANO208bIX U YUDPOBLIX UIMEPUMENbHBIX
npubopos.
2. 3unaxomcmeo c yugposotil rabopamopueti no gusuxe.
Ipumepvl usmepenus uzuueckux seaudun npu NOMOUWU
KOMNbIOMEPHLIX 0AMYUKOS.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (45 yacoB)

2.1 Kunematuka (5 yacoB)

2.1 Kunematuka (14 yacoB)

Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO
newxenus.Cucrema orcuéra. Tpaekropus.

[lepemerienune, CKOpPOCTh (CpPeNIHssE CKOPOCTh, MTHOBEHHAS! CKOPOCTD )
U YCKOPEHHE MAaTEpUAJIbHOM TOYKHU, MX NPOEKLUU HA OCH CHUCTEMBI
koopauHaT. Cllo)KeHHE IEPEMEILICHUN U CII0)KEHUE CKOPOCTEH.

Mexanndeckoe  aBmkeHHe. OTHOCHTENILHOCTH  MEXAaHMYECKOIO
nemxkenud. CucreMa oTcuéra.

Ipsmas u obpamuas 3a0a4u MexaHuKu.
Paouyc-eexmop mamepuanvroti mouku,

cucmemul koopouram. Tpaekropusl.

€20 npoexkyuu Ha ocu




PaBHOMEpPHOE U paBHOYCKOPEHHOE IIPSIMOJIMHEMHOE JBUKEHUE.
I'paduxy 3aBHCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
[IepEMELICHUS MaTEPUAIbHOU TOYKU OT BPEMEHH.
CBo0OoHOE TTajieHne. Y CKOpeHHe CBOOOIHOTO TTaICHUS.
KpuBonnHneiinoe nunxeHue. [IBuxeHne MaTepUaIbHOW TOUKHU 110
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJYJIO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, TUHEWHas ckopocTh. [lepuon u yactota obparieHus.
IleHTpOoCcTpeMUTENBbHOE YCKOPEHUE. TexHuueckue ycmpoucmea u
npakmuieckoe npumeHexue: CliiIOMeTp, IBUKEHNUE CHAPSO0B, LICIIHbIE
U peMEHHBIE NTEpENayH.
Hemoncmpayuu
1. Mopgenb cucteMbl OTCUETA, UIUTIOCTPALUS KHHEMATHUECKUX
XapaKTEPUCTUK JBHKEHUS.
2. [IpeoOpazoBanme ABMKEHUN C UCIIOJIB30BAHUEM TPOCTHIX
MEXaHU3MOB.
3. Ilagenue Tes B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE.
4.  HaOnronenue IBMKEHUS Teja, OPOLICHHOTO MO YTJIOM K
TOPU30HTY U TOPU3OHTAIIBLHO.
5. M3mepenue yckopeHust CBOOOAHOTO Ta/ICHUS.
6. HanmpaBiieHue ckopocTy IpU ABMYKEHUU T10 OKPYKHOCTH.
Yuenuueckuit yxcnepumenm, naéopamopnsie paomor’
1.  H3yueHue HEpaBHOMEPHOTO IBUYKEHUS C LIEJIBIO ONPECIICHUS
MIHOBEHHOM CKOPOCTH.
2. HccnenoBaHue COOTHOUIEHMSI MEXKAY IMYTAMH,
IIPOMJIEHHBIMU TEJIOM 32 IOCJIEI0BATENBHBIE PABHBIE IPOMEKYTKH
BpPEMEHM IIPH PaBHOYCKOPEHHOMIBMKEHUM C Ha4YaJIbHOU
CKOPOCTBIO, PABHOU HYIIIO.
3. N3ydeHue NBUKEHUS IAPUKa B BI3KOU KUIAKOCTH.
W3yuenue ABMKEHU Tena, OpOIIEHHOTO TOPU30HTAIBHO.

[lepememienue, CKOpOCTh (CPeAHsISt CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MAaTE€pUAIbHOW TOUYKM, UX IPOEKIMH HA OCH CHCTEMBI
koopauHat. Cl10)KeHHE IEPEMEIICHUN U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE M PpAaBHOYCKOPEHHOE INIPSIMOJIMHEWHOE [BUKECHHUE.
3aBUCUMOCTb ~ KOOpJIMHAT, CKOPOCTH, YCKOPEHHs M  IyTHU
MaTepHaTbHONU TOUKH OT BPEMEHH U MX TPaUKH.

CBobOogHOE TIazieHne. Y CKOpeHrne CBOOOIHOTO aiCHUs. J{eudiceHue
mena, 6pOULeHHO20 NOO Y2I0M K 20pU30HmYy. 3a8UCUMOCHb KOOPOUHAM,
CKOpOCMU U YCKOPEHUSL MAMePUaiIbHOU MOYKYU OM 8PeMeHU U UX
epaguxu. KpuBonuneitHoe aBkeHUE. [[BIkeHIEe MaTepUaATbHON TOYKU
I10 OKPY>KHOCTH. YTJIOBas ¥ JIMHENHAas: CKOpocTs. [lepuon u yacrora
oOparenus. LleHTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTeIbHOE
(TaHreHLIMAIBbHOE) U ITOJIHOE YCKOPEHHE MaTEpUAIbHON TOUKH.
Texnuyeckue ycmpoiicmea u mexHoi02uyecKue npoyeccsl. ClIuJIOMeTp,

JABUXKXCHHUC CHapsAO0B, OCIIHBIC, meCTepéanTHe n peMéHHBIG
nepeaayu, CKOpocmmble UGmol.
Hemoncmpayuu

Mopenb CUCTeMBI OTCUETa, UILTIOCTPAIIHSI KHHEMAaTHIECKIX
XapaKTePUCTHUK IBHKCHHUSI.

Cnocobul uccnedosanus 08UHCEHUI.

Hnnrocmpayus npedenvHo2o nepexooa u usmeperue MeHO8EHHOU
cKkopocmu.

[TpeoOpazoBaHue ABMKECHUI C UCTIOIH30BAHUEM
Mexanu3moB.[laieHue Ten B BO3AyXe U B Pa3peiKeHHOM
MIPOCTPAHCTBE.

HaGmoienue nBrkeHUs Te1a, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U
rOpPHU-30HTAJIHHO.

Hanpasiienne cKkopocTH IpH IBUKESHUH IO OKPYKHOCTH.
IIpeobpaszosanue y2no601i ckopocmu & pedyKkmope.

CpasHenue nymeii, mpaekmopuil, CKOpoCmel 08UNCEHUsL 0OHO20 U
MO20 dHcemena 8 pasHvlx CUCeMax omcyéma.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomut, NPAKMUKYM
V3ydyeHrne HepaBHOMEPHOTO JIBUKCHHSI C IIENIbI0 OTPEICIICHUs




MTHOBEHHOMCKOPOCTH.
Hszmepenue yckopenus npu npAMOIUHEUHOM PABHOYCKOPEHHOM
O0BUIHCEHUUNO HAKIIOHHOTU NILOCKOCTU.

Hccnedosanue  3aeucumocmu — nymu — Om — 6peMeHu  npu
PABHOYCKOPEHHOM OBUICEHUU.
Usmepenue  yckopeuus c80000H020 naodenus  (PEKOMEHOOBAHO

ucnov3osanue yupposou iabopamopuu).

W3ydenue qBUKEHUS Teja, OPOIICHHOTO TOPU30HTAIBHO. [Iposepka
2unomesvl 0 NPAMOL RPONOPYUOHATLHOU 3ABUCUMOCTIU MENCOY
O0abHOCMbIO NOAEMA U HAYATLHOU CKOpOCcmblo mend. M3yuenue
08UICEHUS Med NO OKPYIHCHOCMU ¢ NOCMOSHHOU NO MOOYIIO
CKOpOCHbIO.

Hccnedosanue 3asucumocmu nepuooa 00pawyeHus KOHU4ecKo2o
MASAMHUKAOM e20 Napamempos.

2.2 lunamuka (7 yacoB)

2.2 Nunamuka. Ctatuka TBepaoro tena (16 yacon)

IIpunun otHocutensHocTH [amuies. IlepBbii 3akoH HeroToHA.
WNuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoil 3akoH
Herotona st MarepuanbHOM TOuku. Tperuit 3akoH HproroHa mis
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckast
CKOPOCTb.

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

Tpenue. Buapl TpeHus (Mokos, CKOJbXeHUs, kKaueHust). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHHUsl CKOJBXKEHHS WU CUJa TPEHUS IOKOSL.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPU ABWKCHUU Tella B
JKUAKOCTH WM rase.

[TocTynaTtenbHOE U BpallaTeIbHOE JBHKEHUE a0COITIOTHO TBEPIOTO
Tena. MOMEHT CUIIbl OTHOCUTENIBLHO OCH BpatieHus. [1nedo cuisbl.
YcnoBus paBHOBECUS TBEPAOIO Tea.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue:
MOALINITHUKY, ABM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpayuu

IlepBbii  3axkoH HproToHa. IHepuManbHBIE CHCTEMBI OTCYETA.
ITpunuun ortHocurensHOcTU [anunes. Heunepyuanvhvie cucmembl
omcuéma (onpeoenenue, npumepul).

Macca tena. Cuina. IlpuHnun cynepno3unuu

cui. Bropoit 3akoH HeroToHa juist

MarepuanbHOU To4YKu. Tpetuit 3akoH HeroToHa

JUTSI MaT€pUAIIbHBIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS.
2pasumayuOHHOUYU UHEPMHOU MACCHL.
Cuna Tspxectu. 3agucumocmsv yCKOpeHus c80600HO20 NAOeHusi om
8blcombl HAO NOBEPXHOCMbIO NAAHEMbl U Om 2e02paguiecKol
wupomol.  [eudicenue HeOecHviX men U UX CHYMHUKOS. 3aKOHbI
Kennepa. IlepBast kocMu4eCcKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osusxcywezocs c
YCKOpeHUueM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXKEHHS M CHIA
Tpenus: nokos. Koadduuuent tpenus. Cuia CONPOTUBICHUS IPH
JIBUKEHMM TeJaB )KUJIKOCTH WJIU Ta3e, e€ 3a8UcCUMOCHb OM CKOPOCMU

DKeusaneHmHocmo




. SIBNeHNE UHEPLIUH.
. CpaBHeHue Macc, B3aMMOIEHCTBYIOLINX TEII.
. Bropoii 3akoH HetoTOHA.
. U3mepenue cu.
. Cnoxenue cui.
. 3aBUCUMOCTb CHJIBI YIPYTOCTH OT JeopMaluu.
. HeBecomocTs. Bec Tenma nmpu yCKOPEHHOM NOABEME U IaJCHUU.
. CpaBHEeHUE CUJI TPEHUS MOKOs, KAUEHHSI U CKOJIBKEHHUSL.

9. YcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBeECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomui

1. U3yuenue ABI>KeHHs OpycKa M0 HAaKJIOHHOM MJIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAOIINX B
Npy>XKUHE U PE3HHOBOM 00paslie, OT UX AedopMalnu.
3. UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJa, UMEIOIIEr0 OCh
BpalICHUS.

01O\ W W=

OMHOCUMENbHO20 OBUNCEHUSI.

Hasnenue. ['uopocmamuueckoe dagnenue. Cuna Apxumeoa.
Texnuueckue  ycmpoticmea U mMeXHOIO2UYECKUE
MOAIIUITHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
AbGcomotHo TBEpmoe Tenmo. llocTymaTenpHOoe U BpamaTeabHOE
JIBUKEHHE TBEPAOro Teia. MOMEHT CHJIBl OTHOCUTEIBHO OCH
BpaieHus. [lnedo cuibl. CnoxeHue cui, NPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TskecTH Tena. YCIoBUS paBHOBECUS TBEPAOrO Tena.
YcTolunBoe, HEYCTOMUNBOE, Oe3pa3IMIHOE PAaBHOBECHE.

npoyeccsul:

Texnuueckue  ycmpoiicmea U  MEXHONO2UYECKUE  NPOYECChl:
KpOHIITEMH, CTPOUTENIBHBIA KpaH, pelmeérdyarble KOHCTPYKLUU.
N3ydyeHune ycTOMUMBOCTH TBEPAOrO TEa, HMEIOLIErO IUIOMIAdb
OTIOPBI.

Hemoncmpayuu

YcnoBus paBHOBecUs. Buibl paBHOBECHSL.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, npaKkmuxkym
HccenenoBanue ycioBUM paBHOBECHUS TBEPAOIO Tela, UMEIOIIETO OCh
BpalllCHUSI.

KoHcTpynpoBaHue KpOHIITEHHOB U pacuéT CUJI YIIPYTOCTH.
Hemoncmpayuu

Habnwooenue osudsicenus men 6 UHEPYUATbHBIX U HEUHEPYUATbHBIX
cucmemax omcuyéma.

Ipunyun omrnocumenvHocmu.

Kauenue 08yx yununopog uiu wapoe pasHou maccvl ¢ 00UHAKOBbIM
VCKOpeHuemM OMHOCUMENbHO HeUHEPYUATLHOU CUCTeMbl OMCYUEMA.
Cpaenenue pasHooelucmayroweti NPUiLOHCeHHbIX K mey CUlL C
npoussedeHuem Maccvl meid Ha e2o yCKoOpeHue 6 UHepYUAIbHOU
cucmeme omcuéma. Pasencmeo cun, 6o3Huxaowux 6 pezyibmame
63aumodeticmeus mei. lsmeperue macc no 3aumooeticmeauro.
Hesecomocmo.

Bec Tena npu ycKkOpeHHOM NOABEME U MMAICHUU.

LlenmpobedsrcHvle MexaHu3Mbi.

CpaBHEHHE CUJI TPEHUSI TOKOSI, KAUEHUS M CKOJIbKEHMSL.




Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, PAKMUKYM
W3mepenne paBHOACHUCTBYIONICH CHJI P ABMXKEHUH OpyCKa 110
HAKJIOHHOMIUJIOCKOCTH.

IIposepka cunome3svl 0 HE3ABUCUMOCTU 8PEMEHU OBUNCEHUs OPYCKA NO
HAKIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOSAHUE OM €20 MACCYHL.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B
NpY>KUHEU PE3NHOBOM 00paslie, OT uxX JeGopMaluu.

H3yuenue ogudicenuss cucmemul mei, C8A3aHHbIX HUMbIO, NEPEKUHYMOU
yepes nézkuii OJ10K.

Hzmepenue xosgppuyuenma mpenus no eeruyume y2no6020

k02 uyuenma s3asucumocmu Fpp(N).

Hccneoosanue osudicenus 6pycka no HAKIOHHOU NAOCKOCMU C
nepemMeHHbIMKOIDPUYUeHmMOoM MpeHUs.

H3yuenue osudicenus 2py3a Ha 8aly ¢ MpeHuem.

2.3 3aKoHBI COXpaHEHHs B MeXaHHKE (6 4acoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (15 yacoB)

HMmiynbe MaTepuanbHON TOUKH (TENa), CHCTEMbI MaT€pHaIbHBIX
TO4eK. MIMITyJIbC CHIIBI M U3MEHEHUE UMITYJIbCA TEIIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
nBkenue.Pabora cuibl. MOIIHOCTE CHITBL
Kunernueckas sneprust MaTepuanbHoi Touku. Teopema 00
U3MEHEHUU KMHETUYECKOU DHEPIUH.
[TorenumanpHas 3Heprus. [loreHuuanbHas sHeprus ymnpyro
neopMHpPOBaHHON NPY>KUHBL. [loTeHIIMaNbHAs YHEPTUs Tena BOIU3H
noBepxHocTu 3emiu. [loTeHIanbHble U HENOTEHLUAIbHBIE CHIIBI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM MEXaHUYECKOM
SHEPrUM CUCTEMBI T€J. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUH.
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoucmea u npakmuieckoe npumerenue: BOJOMET,
KOIIEP,IPYKUHHBIN [TUCTOJIET, IBUKCHUE PAKET.
Hemoncmpayuu

1. 3akoH coXpaHEHMsI HIMITYyJIbCA.

2. PeakTHBHOE IBUKEHUE.

3. Ilepexos NOTEHIMATIBHON SHEPTHH B KHHETUYECKYIO M 00paTHO.

NMiynbsc MaTepuaIbHON TOYKHU, CUCTEMBI MATEPUAIbHBIX TOUEK.
Lenmpmacc cucmemvl mamepuanvHulx mouex. Teopema o
08UHCEHUU YEeHMPA MACC.

HMIynibe CHIIBI M U3MEHEHHME UMITYJIbCA TeNa. 3aKOH

COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHUE.

Momenm umnynvca mamepuanvrou mouku. [Ipeocmasnenue o
COXPAHEHUUMOMEHMA UMNYIbCA 6 YEHMPANbHbIX NOJIAX.

PaboTa cuitbl Ha MaJIoOM U Ha KOHEUHOM TNIEpEMEICHUH.
I'pagpuueckoenpeocmasnenue pabomul cunbi. MOITHOCTD CUIIBL.
Kunernueckas sHeprust MaTepuaibHON TOUKH. Teopema 006 n3MeHeHUH
KMHETUYECKOU YHEPIMU MaTEPUAIILHON TOUKH.

IloTreHumanpHble U HENOTEHUUAIIBHBIE CWIIbL. [lomenyuanvrHas
onepeus. [lomenyuanvnas snepeus ynpy2o 0egpopmupo8anHoi
npyscunsl. Ilomenyuanvhas snepaus mena 6 0OHOPOOHOM
epasumayuonnom none. [lomenyuanvnas suepaus mena 6
2pasumayuOHHOM noJle 0OHOPOOHO20 Wapa (6HYMpU U 6He wapa).
Bmopas kocmuueckasn ckopocmo. Ipemus Kocmuyeckas CKOpoCmb.




Yuenuueckuit s3xcnepumenm, nabopamopusle pabomui
1.  H3yuenue abCOMOTHO HEYNPYTOrO yapa ¢ MOMOILKIO IBYX
OJIMHAKOBBIXHUTSIHBIX MasTHUKOB.
HccnenoBanue cBsA3M pabOThI CHIIBI C U3MEHEHHEM MEXaHMUYECKOU SHEP
I'MHU Tella Ha IPUMepe pacTsDKEHUsI pe3UHOBOTO XKI'yTa.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHJI C H3MEHEHUEM MEXaHUYECKOM
SHEPrUM CUCTEMBI T€J. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUH.
Ynpyaue u neynpyaue cmoaknogenus.
Ypaenenue bepnynnu 0ns uoeanvHou HcuoKocmu Kaxk cieocmesue
3GKOHACOXPAHEHUS MEXAHUYECKOU IHEP2UL.
Texnuueckue  ycmpoiucmea U  MEXHOIO2UYECKUE  NPOYECCHL:
JIBWKCHHE pakKeT, BOAOMET, KONEp, MPYKUHHBIM IHCTOJET,
eupockon, ghueypHoe kamanue Ha KOHbKAX.
Hemoncmpayuu
3aKOH COXpaHEHMsI UMITyJibca. PeakTuBHOE NBUKEHUE. M3mepenue
MOWHOCMU CUTIBL.
Hszmenenue snepauu mena npu cosepuieHuu pabomul.
B3anMHble IpeBpallieHNs] KHHETUYECKON U TOTCHIIMAIIbHONW SHEPT UM
MIPUAEHCTBUN Ha TEJIO CUJIBI TSDKECTU U CUIIbl ynpyrocti. Coxparnenue
9Hepeuu npu c60O0OHOM nadenuu. Yuenuueckuii IKCnepumennt,
nabopamopHule padbomul, NPAKMUKYM
1. H3mepenue umnynvca mena no mopmo3HOMy nymu.
2. U3mepenue cunvl mszu, CKOPOCMU MOOENU dJIeKMPOMOOUTIA U
MOWHOCIU CUbL MASU.
3. CpasneHnue uzmenenus UMNYIbca meaa ¢ UMRYIbCOM CUTbL.
4. Hccnedosanue coxpaneHus uMnyibca npu ynpyeom
83aUMOO0eUcmaulU.
5. U3mepenue kunemuueckou sHepeuu meia no mopmo3HOMY RYmu.
6. Cpasnenue uzsmeneHus NOMEHYUANLHOU IHEPSUU NPYIHCUHDBL C
PAbOmMOoUCUNIbL MPEHUSL.
Onpedenenue pabomsi cuibl MpeHus RPU OBUNCEHUU meld NO
HAKJIOHHOUNJIOCKOCIU.

Tema 3. MousiekynsipHas Gu3MKa U TepMOAMHAMUKa (22 yaca)

Tema 3. Monekynsipaas ¢pu3nKa ¥ TepMoaArHaMuKa (55 yacoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KMHETHUECKOM TeopuH (9 yacoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopu (21 yacoB)

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM M MX
omeITHOE OOOcHOBaHME. bpoyHoBckoe maBwxkenue. Juddysus.
Xapakrep ABHKECHUS U B3aMMOJEHCTBHS 4acTHL] BellecTsa. Monenu
CTPOEHHUSI Ta30B, KHUJIKOCTEH M TBEPABIX Tell M O0BSICHEHUE CBOICTB

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH
(MKT), uxomneitHOe 060cHOBaHUe. uddy3us. BpoyHoBckoe
JIBOKEHUE. XapaKTep

JIBHKCHHSI M B3aUMOJICHCTBUS YaCTHUI] BemecTBa. MoJienu cTpoeHust




BEILECTBA Ha OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl Mosiekyil. KonnuectBo BemectBa. [locTosiHHas
ABorajapo.TemnnoBoe paBHOBecHe. TeMrepatypa U €€ U3MEpeHHUe.
[lkana Temnepatyp Llenscusa. Moaens naeansHoro raza. OcHOBHOE
YPaBHEHHE MOJIEKYJISIPHO- KHHETUYECKOM TEOPUU UAEATBHOTO rasa.
AOcomoTHas TeMIlepaTypa Kak Mepa cpelHeil KHHeTHUECKOM
SHEPrUM TEIUIOBOTO IBMKEHUS YaCTUI] Ta3a.
Ilkana Temnepatyp KensBuna. ['a30BbIe 3aKOHBI. Y paBHEHME
MenneneeBa—Kuaneiipona. 3akon JlansToHa. M3onpouecch B
UJEAIBHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpeacTaBIeHUE U30MPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue.
TEPMOMETp, OapoMeTp.
Hemoncmpayuu
1. OnpIThI, [OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEILIECTBA,
¢dororpadgurMoneKys1 OpraHNuYeCcKuX COCTUHEHUH.
2. OnbITh! 110 AU HY3UH KUAKOCTEH U ra30B.
3. Mozenb 6pOyHOBCKOTO IBUKECHUSI.
5. Mopgenb onbita llITeprna. OnbIThl, JOKa3bIBAIOIINE
CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.
6. MoJienb, MILTIOCTpUpyoLIasi IPUPOAY JaBJICHUsS ra3a Ha CTEHKU
cocyza.
7. OneIThI, MITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS
UJEAIBHOTO ra3a, U30MpPOLIECCHI.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot
1. Omnpenenenne Maccol BO3yXa B KJIACCHOM KOMHATe HA OCHOBE
U3MepeHniio0bEMa KOMHATHI, IaBJICHUS U TEMIepaTyphbl BO3IyXa B
HEH.
HccnenoBaHue 3aBUCUMOCTH MEX]y TapaMETPAMU COCTOSTHUS
pa3peKEHHOTO rasa.

ra30B,)KUJIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBOWCTB BEIIECTBA
Ha OCHOBE 3THX Mojelel. Macca u pa3Mepbl MOJIEKYI (aTOMOB).
KonuuecTBo BemectBa. [locrosinnast ABoraspo.

TennoBoe paBHOBecue. Temmeparypa 1 criocoObl €€ H3MepeHHsl.
[lxanatremneparyp Llenscus.

Mopenb nneansHoro raza B MKT: yactuiibl ra3a IBHXKYTCA
Xa0TUYECKUU HE B3aUMOJIEUCTBYIOT IPYT C APYTOM.

I"a3oBble 3ak0HBI. Y paBHeHue MeHaeneesa—KianelipoHa.
AbGcomoTHas Temiieparypa (mkana remieparyp Kenbsuna). 3akoH
JanpToHa.

N3omporieccrl B €aIbHOM ra3e ¢ MOCTOSIHHBIM KOJTUYECTBOM
BeniecTa.l'paduueckoe npepcraBieHue H30NPOIECCOB: U30TEPMa,
u30xopa, nzobapa.

CBs13p MEXy JABJICHUEM U CPEAHEN KNHETUUECKOU DHEPTHEN
MOCTYMATEIbHOIO TEIJIOBOTO ABMKEHUS MOJIEKYJT UCAIBHOTO ra3a
(ocnoBHoe ypaBHeHue MKT uaeansHoro rasa).

Ces3b abconomuou memnepantypbi mepmMoOUHAMUYECKOU CUCIEMbL CO
cpeOHetl KUHemuyecKoll dHepaueli NOCHYNameibHO20 MeNnI08020 OBUHCEHUSL
eé wacmuy.

Texnuyeckue ycmpoticmea u mexHoa02u4ecKue npoyeccywl:
TEPMOMETp, OAPOMETD, noIyUeHUe HAHOMAMEPUATLOS.
Hemoncmpayuu

Mopenu ABUKEHUS YACTHII

BelecTsa.Moens

OpOYHOBCKOTO JIBFKEHUSI.

Buoeoponux ¢ 3anucoio peanbHo2o OpOYHOBCKO20 O8UNCEHUS.
Hudysus

JKUJIKOCTEN.

Mogenp onbiTa

[IrepHa.

IIputsxenue

MOJIEKYI.

Mojenu KpUCTAUTMYECKUX PEMIETOK.




Habmtonenue u rccieroBaHre U30IPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomol, PAKMUKYM
Hccneoosanue npoyecca ycmanosieHuss menio8o2o pagHo8ecus npu
men-1000MeHe Mexncoy 2opayell U X0100HOU 80001

H3yuenue usomepmuyeckoeo npoyecca (pekomMeHo008aHo
UCNONIBL308AHUCYUPDPOBOTL TaDOPAMOPULL).

H3yuenue uzoxopnoeo npoyecca. U3yuenue uzobapnozo npoyecca.
IIposepka ypasnenus coCmosHus.

3.2 OcHOBBI TepMOAMHAMUKH (8 4acoB)

3.2 OcHoBsl TepMoarHamMuKku (20 yacoB)

TepmonuHamuueckast cucteMa. BHyTpeHHs SHEprus
TEPMOIUHAMHYECKOHCHUCTEMBI U CTIOCOOBI €€ N3MEHEHHUS.
KonngectBo TemioTsl u pabota. BHyTpeHHss sHEeprus
OJIHOATOMHOTO WJ€AJIbHOTO Ta3a. Bunel Temonepenayn:
TEIUIONPOBOAHOCTD, KOHBEKIIMS, U3TyUeHHE. Y AeIbHAsA
TEIUIOEMKOCTh BellecTBa. KoM4yecTBo TEIIIOTHI IPH
TeIuIonepeaye.
[TonsiThe 060  agmabatHOM  mpomecce.  [lepBwlii  3aKoH
TepMoauHaMuKU. [IpuMeHeHrne nepBoro 3akoHa TEPMOJUHAMHUKHU K
u3onpoueccam. I'papuueckasuHTepnpeTanus padoTh rasa.
Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh mpoieccoB B
npupoae. TernoBeie MamHbl. [[pyHIUIIBL AEHCTBUS TEMIIOBBIX
maiuH. [IpeobpazoBanus s3Hepruu B TeroBbIx MammrHax. KI1/1
teruioBoi MamnHel. [{ukn Kapnao u ero KIIJ[. Dkonornueckue
poOJIeMBI TEIUIOAHEPTEeTHKH.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue.
JIBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOIUIIbHUK,
KOHAMIIMOHED.

Jemoncmpayuu

1.  V3meHeHMe BHYTpEHHEH SHEPIUH Teja IPU COBEPIIECHNUN

paboThl: BeUIET POOKK M3 OyTHUIKK MO ICHCTBUEM CKATOTO

BO3/yXa, HarpeBaHue 3(upa BIATyHHOU TPyOKe MyTEM TpeHHS

(BumeoneMoHcTpaus).

2.  3meHeHME BHYTPEHHEH DHEPIUM (TEMIEPATYPHI) TeNa PU

Tepmoounamuueckas (T/]) cucmema. 3adanue snewnux ycioguil ons T/
cucmemvl. Buewnue u enympennue napamempuwi. Ilapamempor 1/
cucmembl

KaK cpeOHue 3HaA4eHUs 8eIUYUH, ONUCHIBAIOWUX €€ COCOsIHUE HA
MUKPOCKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpou3eonbHas perakcayusl
T/] cucmembl kK menio6oMy pasHo8ecuro.

Mogenb naeanbHOTO raza B TEpMOJIMHAMUKE — CHCTEMA YpaBHEHUIL:
ypaBHeHHEe  MenneneeBa—Knaneiipora 1 BBIpaXeHHE AN
BHYTPEHHEHN DHEPIrUH. Y CIIOBHs IPUMEHUMOCTU 3TOM MOJEIU: HU3KAs
KOHIEHTpAlUsl 4YacTULl, BBICOKHE TeMIepaTyphl. Bbipakenue s
BHYTpPEHHEN SHEPrUu OJIHOATOMHOT0 UJICAIIBHOTO rasa.
Keazucmamuueckue u necmamuyeckue npoyeccul.

OneMeHTapHast paboTa B TepMOAMHAMHKE. Bprumcinenue paboThl 1o
rpadukynpoiecca Ha pV-auarpaMme.

Tennonepenaya kak crnocod n3MeHeHus BHyTpeHHel sHeprun T/]
cucTeMbl 6e3 coBepIIeHus: padoThl. KOHBEKIIMS, TEIIONPOBOIHOCTD,
uznydenue. KoamuectBo temnotel. TernoémkocTs Tena. Yoenvuas u
MONAAPHAS menioémkocmu eewecmaa. ¥Ypasnenue Matiepa. Y nenvHas
TEIUIOTa CrOPaHus TOIIMBA. Pacuér konmyecTBa TEIIOTH IPU
teruonepenave. [lonstre 06 annadbarnom nporecce. [lepsolil 3aKoH
TEPMOJUHAMUKHU. BHYTpeHHsIs1 dHEprusl.

KonngecTBo TEmIOTH U paboTa Kak MEpbl U3MEHEHHsI BHYTPEHHEH
sHeprun T/ cucremsl.




TeIIoneperaye.
3. OmpIT o aaAMabaTHOMY PaCIIUPEHUIO BO3TyXa (OIBIT C
BO3yIIHBIM OTHUBOM).
4.  Mogenu napoBoii TypOUHBI, JTBUTATEIISI BHYTPEHHETO
CTOpaHHUs, PEaKTUBHOTO JBUTATEJIS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomui

1. I3MepeHnue yaeabHOM TEIIOEMKOCTH.

Bropoii 3aKk0H TEpMOJUHAMUKH JIJI1 PABHOBECHBIX IIPOLIECCOB: Yepe3
3aJJaHHOE paBHOBECHOE cocTostHUE T /I cucTeMbl MPOXOIUT
eIMHCTBEHHAas aanabaTta. AOcooTHas TemrepaTtypa. Bropoii 3akon
TEPMOJMHAMUKH /111 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TeIIoTy OT 0oJee X0JIO0AHOTro Tea K Oosiee HarpeTomy 6e3
komneHcarmu (Knaysuyc). HeobpatumMocTh pHpOIHBIX TIPOIECCOB.
[IpuHIMIIBI IEUCTBHS TEMIIOBBIX MAIIUH.
KITJ. Makcumansnoe 3Hauenue KIT/I. [{ukn Kapuo. Dkonoruueckue
aCHeKThl UCIOJIb30BAHUS TEIJIOBBIX ABUTaTeNel. TermmoBoe
3arpsiI3HEHUE OKpYIKaroLEeN cpeapl. Texnuueckue ycmpoicmea u
MexHon02UYecKue npoyeccyl: X0I0ANIbHUK, KOHIULIUOHED,
JU3EIIbHBIA U KapOIOpaTOPHBIN IBUTATENH, NAPO6aAsi mypouHa,
nOJNy4eHue CEePXHUSKUX MeMNepamyp, YMuau3ayus «meniosoixy
0MX0008 C UCHONBb30BAHUEM MENT0B020 HACOCA, YMUTUZAYUS
OUOOpeaHuyecKo2o Monauea O 8blpaOOMKU «MENI08OU» U
91EeKMPOIHEPULL.
Hemoncmpayuu

1. UsmeHeHue TemMnepaTypsl pu aauadaTHIecKoM PacIIupEeHUN.

2. Bo3nymiHoe oramso.

3. CpaBHEHUE YJIETbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl N3MEHEHHsI BHYTPEHHEH SHEPTHH.

5. UccnenoBanue agquabaTHOTO Mmpoiecca.

6. KomnviomepHvle Modenu meniogulx ogueameriell.
Yuenuueckuii sxkcnepumenm, nabopamopnusie padomaol, npaxmukym

1. U3mepeHnue yaenbHo# TeI0EMKOCTH.

2. Hccneoosanue npoyecca ocmvl8anus 6euecmada.

3. Uccredosanue aouabammnozo npoyecca.

4. H3yuenue 83aumocensu sHepeun Me#CMOoNeKYIAPHO20

83aUMOO0CUCMBUS U MeMNepamypbl KUNEHUsL HCUOKOCHEIL.

3.3 ArperaTtHsbie cocTosiHUS BellecTBa. Pa3oBble nepexobl (S 4acoB)

3.3 ArperaTtHbie cocTosiHus BelecTBa. Pa3zoBbie nepexoanl (14 yacos)

[TapooOpazoBanne u KoHAeHcanus. lcmapeHne ¥ KHIICHHE.
AOcomoTHasT ¥ OTHOCHTEJbHAas  BIAXHOCTh  BO3JAyXa.
Hacpimennsld  map.  VYaenpHash TemioTa mapooOpa3oBaHUs.

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. Y nenbHas
TEIUIOTa MapooOpa30BaHMUS.
HacpllieHHble 1 HEHACHIIIEHHBIE napbl. KauecTBEeHHAs 3aBUCUMOCTh




3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBJICHUS.
Teépnoe Teno. Kpucrammmueckue u amopQHble Tena. AHU30TPOIHS
CBOMCTB KpucTauioB. JKuakue kpuctaiasl. CoBpeMEHHbIE
Matepuainsl. [lnaBnenue u kpucramumzanus. ¥ geabHas TemioTa
riaBneHus. Cyomumanusi.
YpaBHEHHE TETIIOBOTO OaslaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: TArpoOMeTp
U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MTOJy4EHHSI COBPEMEHHBIX
MaTEpUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
Hemoncmpayuu

1. CBoiicTBa HaCBILIECHHBIX [1APOB.

2. KuneHnue npu moHWKEHHOM JIaBJICHHUH.

3. CriocoObl H3MEpEHNs BIAKHOCTH.

4. HabmoneHne HarpeBaHus U MJIaBJICHUS KPUCTATUINYECKOTO

BELIECTBA.

5. JleMOHCTpanys KpUCTAILIOB.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot
1. U3mepeHne OTHOCUTENbHON BIaXKHOCTH BO3/1yXa.

TUIOTHOCTH U JIaBJICHUS HACHIIIICHHOTO TIapa OT TEMIIEPATYPhI, UX
HE3aBHCHUMOCTH OT 00BhEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JAAaBJICHUS B )KHUIKOCTH.

BrnaxHocTh BO3ayxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAKHOCTD.
Tsépnoe Teno. Kpucramumueckue u amopgHbIe Tenna. AHU30TPONUS
CBOMCTBKpHUCTALIOB. [ l1aBnenue u kpuctaimmsanus. Y 1enbHast
Terutora ruiaBieHus. Cyoaumanust.

Hegopmayuu meépooeo mena. Pacmscenue u cocamue. Cogue.
MooynelOnea. Ilpeden ynpyeux oeghopmayuii.

Tennogoe pacuwupenue sxcuoxocmeri u meépovix mei, 00bEMHOE U
JUHeliHoe pacuupenue. AneapmMonu3mM meniogulx Ko1eoanull yacmuy
6ewecmearkax npUYUHa menio8o2o pacuupenus mei (Ha
Ka4ecmeeHHOM YPOBHE).

IIpeobpaszosanue snepeuu 6 hpazosvix nepexooax. YpasHenue
menio6o2obananca.

Ilogepxnocmnoe mnamsaxcenue. Koagpguyuenm nosepxnocmuoco
Hamsaxcenus. Kanunnapuvie aenenus. [lasnenue noo uckpueiéHuou
nosepxnocmuio sHcuokocmu. Popmyna Jlannaca.

Texnuyeckue ycmpoicmea u mexHoi02uvecKue npoyeccol: XKUJIKue
KPHUCTAIIJIbI, COBpEMEHHBIC MaTEPUAJIbL.

Hemoncmpayuu

TeruioBoe pacmnpenue. CBolicTBa HaChIEHHBIX MapoB. Kunenue.
Kurenve npu MOHMKEHHOM JIaBJICHHH.

Hszmepenue cunvl nosepxnocmuoz2o Hamsxcenus. Onvimul ¢
MBLTbHBIMUNIEHKAMU.

Cmauusanue. Kanunnapuvie agnenus. Mooenu HeHblOmMOHO8CKOU
HCUOKOCTNU.

Crioco0sI U3MepeHus BIaKHOCTH. VccienoBaHe HarpeBaHus 1
TUTABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

Buowl oechopmayuii. Habnroodenue manvix depopmayuil.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomsot,

NPAKMUKYM

H3yuenue 3axonomeprocmell ucnaperus Hcuokocmell.




H3mepenue yoenvrou meniomul niasienus 160a. 3yyenue

c8olicms HacvlyeHHbIX napos. VIsmepenne abcomoTHON

BJIQYKHOCTH BO3/yXa M OLIEHKAa MacChl IAPOBB MOMEIICHHUH.
H3zmepenue koaghghuyuenma nosepxHoCmHO20 HAMANCEHUA.
Hzmepenue mooyns FOnea. Hccneoosanue 3asucumocmu oeghopmayuu
Pe3UH06020 00pA3YaA OM NPULOHCEHHOU K HeMY CUTbL.

Tewma 4. DnekrponuHamuka (20 yacos)

Tewma 4. DnexkrpoanHamuka (48 yacon)

4.1 DnektpocTtaTuka (8 yacoB)

4.1 Dnexrpuueckoe nose (20 yacon)

OnekTpusamust  Ted.  OJNeKTpuueckud  3apsan.  JIBa  Buna
ANEKTPUYECKUX  3apsAnoB.  IIpoBOAHMKHM,  OUAJIEKTPUKH U
MOJIyIPOBOIHUKH. 3aKOH COXPaHEHMsI AJIEKTPUUYECKOTO 3apsia.
B3aumonerictsue 3apsioB. 3akoH Kynona. Toueunslit
ANIEKTPUYECKUH 3apsi. DiekTpuueckoe none. Hanpssk€HHOCTD
AIEKTPUYECKOr0 10JIA. [IpuH-1uIl Cyneprno3uuu 3JIEKTPUYECKUX
nosiel. JInHuM HanpsKEHHOCTH DIIEKTPUYECKOTO TTOJIS.
PaGora cun anekTpoctaruyeckoro nois. [lorennuan. Paznocts
noTeHuuanoB. [IpoBOAHUKY U JUIIEKTPUKHU B JIIEKTPOCTATHYECKOM
noste. Jlusnexrpudeckas IPOHULIAEMOCTb.
OnexrpoéMkocTs. KonneHcaTop. D1eKTpo€MKOCTb INIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apspKEHHOI0 KOHIEHCATopa.
Texnuueckue ycmpoticméa U  Npakmuyeckoe NpuMeHeHue:
JJIEKTPOCKOI,  AJIEKTPOMETP,  IEKTPOCTATUYECKasl  3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIbHBIN
amnmnapar, CTpyWHbIN IPUHTED.
Hemoncmpayuu

1. YcTpoiCTBO M IPUHLUI IEHCTBUS 3JIEKTPOMETPA.

2. BzaumozelicTBrE Ha3IEKTPU30BAHHBIX TEIL.

3. DIeKTpUUECKOe MOJIE 3apsyKEHHBIX TEIl.

4. IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

5. DIeKTpocTaTU4ecKas 3alluTa.

6. JIM2IEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

7. 3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT

IUIONIA/IU TUIACTUH, PACCTOSHUS MEX1Yy HUMHU U

OnexTpusanus Tea U €€ NposBIEHUS. DJIEKTpUUecKuil 3apsa. JBa
BUJIA DJIEKTPUUECKUX 3apsiioB. [[poBOAHUKH, TUIEKTPUKU U
MOJIyIPOBOIHUKH. DJIEMEHTAPHBII 2JIEKTPUUECKUN 3apsij. 3aKOH
COXPAHEHUs NIEKTPUYECKOTO 3apsa.

B3aumoperictsue 3apsioB. Toueunsle 3apsaasl. 3akoH KynoHa.
Onektpuyeckoe noiie. Ero geiicTBre Ha ANEKTPUUECKUE 3aPsi/Ibl.
Hanpsox€aHocTh anexTprudeckoro nouist. [IpoGuslit 3apsa. Jlnauu
HANPsHKEHHOCTH AJIEKTPUUECKOTr0 110J1s1. OJTHOPOIHOE IIEKTPUIECKOE
ToJe.

IToTeH1ManbHOCTH ANEKTPOCTATUYECKOrO 110JIsA. Pa3HOCTH
MIOTEHLIMAJIOB U HanpsbkeHue. [loTeHuanbHas sHeprus 3apsizia B
aneKTpocTarnyeckommode. [loTeHnnan 31eKTpocTaTHUECKOro

noJisi. CBA3b HANPSKEHHOCTH

I10JIs1 ¥ Pa3HOCTHU MOTEHIUAJIOB AJISl DJIEKTPOCTATUYECKOTO OIS
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOIHOIO).

[TpuHIUI CyNIepIIO3ULIMH HIEKTPUIECKUX MTOJIECH.

Ilone moueunozo 3apsoa. Ilone pasnomepro 3apsicennoti cghepul. Ilone
PABHOMEPHO 3apsdicenno2o no 06vémy wapa. Ilone pasnomepno
3apsaxcenHou beckoneunot niockocmu. Kapmunvl nunui
HANPANCEHHOCIU SMUX NOTEl

U 9KEUNOMEHYUATTbHBIX NOBEPXHOCMEL.

IIpoBOIHHUKN B 3JIEKTPOCTATHUYECKOM IIOJIE. Y CIIOBUE PaBHOBECHUS
3apsaaoB.  Jludnektpuku B ANEKTPOCTATUYECKOM 1oJe.
JusnexkTpudeckasi IPOHULIAEMOCTb BEILIECTBA.

KonzeHcarop. D1eKTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTD INIOCKOIO




JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

8. DHeprus 3apsKEHHOTO KOHJIEHCATOopa.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi
1. 3MepeHue a1eKTpoEMKOCTH KOHAEHCATOPA.

KOHJICHCATOpA.

Ilapannenvnoe coedunenue konoencamopos. Ilociedoeamenvroe
coeOuHenue KOHOeHCamopos. DJHEPTHUs 3apsHKEHHOTO KOHAECHCATOPA.
Hsuoicenue 3apsanceHHol yacmuysbl 8 00OHOPOOHOM INEKMPUYECKOM
none. Texnuueckue ycmpoucmea u mexHoai02uiecKue npoyeccyl.
AJIEKTPOCKOII, AIEKTPOMETP, DIIEKTPOCTATUIECKAs 3aIIUTA, 3a3EMIICHHE
AIIEKTPONPUOOPOB, KOHCHCATOPHI, ceHepamop Ban oe I paaga.
Hemoncmpayuu

VY CTpoICTBO M NPUHIUT JEHCTBUS 3JIEKTPOMETPA. DIEKTPUUECKOE T10J1E
3apSHKCHHBIX MAPUKOB. DJIEKTPHUECKOE MOJIE ABYX 3apPSHKCHHBIX
TUTACTHH.

Mooens snekmpocmamuyeckoeo eenepamopa (Ban oe I paaga).
[TpOBOAHHKY B SICKTPUUECKOM IOJIC. DICKTPOCTATHYECKAS 3aITUTA.
Yempoticmeo u deticmsue konoencamopa nocmosiHHOU U
nepemenHou EMKOCMU.

3aBUCHUMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT

TUTONIA/IN TUTACTHUH, PACCTOSIHHSI MEXKAY HUMH U JUDIIEKTPUIECKON
MPOHUIIAEMOCTH.

DHeprus NEKTPUIECKOTro MOJIS 3apsHKEHHOTO KOHIEHCATOPA.
3apsoxa u paspsaoka Konoencamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomeul, npaKmMuKym
Oyenka cun 83aumo0eicmeus 3apsadceHHbIX Meil.

Habnooenue npespawjenus snepeuu 3apanicenHoco KOHOeHcamopa 8
9HepaUIo U3NY4eHUs

ceemoouooa. HM3zyuenue npomexkanus moxa 6 yenu, cooepicauyeti
KOHOeHcamop.

Pacnpeoenenue pasnocmu nomenyuanos (nanpsasxicenus) npu
nocne008amenbHOM COeOUHeHUU

KoHOencamopos. Hccnedosanue pa3psaoa KOHOeHCamopa uepes
pesucmop.

4.2 TlocTostHHBIH AneKkTpruecKuii Tok. Toku B pa3HbIX cpeaax (12
4acoB)

4.2 IlocTostHHbIM 3nekTpudeckuid Tok (10 gacoB)

DNEeKTpUUYECKUN TOK. Y CIIOBUS CYHIECTBOBAHUS MIEKTPUUYECKOTO TOKA.

Cuna toka. IlocTosiHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS




Uc-rounnku Toka. Cuna Toka. [locTosiHHBIN TOK.
Hanpspokenune. 3akon OMa a1 yyacTKa IEeTH.
DJIEKTPUUECKOE CONIPOTUBIIEHHE. Y AETBHOE CONPOTUBIICHHUE
BeulecTBa. [locnenoBarenpHoe, NapauieIbHOE, CMEIIAHHOE
COEIMHEHHE NTPOBOIHU-KOB.
PaGora anekrpudeckoro Toka. 3akoH J[xoyns—IJIenna. MouiHocTh
AIIEKTPUYECKOTO TOKA.
O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKoH Oma st
MOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTkoe 3aMbikanue.
DNEKTpOHHAs NMPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJUIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTD.
DneKTpuuyecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.
[TonnynpoBonnuku. CoOCTBEHHAsI U TPUMECHAsI IPOBOJUMOCTD
NOJIynpoBOAHUKOB. CBolcTBa p—n-niepexoza. [lonynpoBogHUKOBBIE
npuOOpPHI. DIEKTPUUYECKHH TOK B paCTBOPAX M PACILIaBaX
AIEKTPOJIUTOB. DAEKTPOJUTUYECKAS TUCCOLIUALIUS. DIIEKTPOIIH3.
DnekTpuyeckuil Tk B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIbHBIIN
pa3psa. Momuus. [1nazma.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue:
aMIIEpMETp, BOIBTMETP, PEOCTAT, UICTOUHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIe IPUOOPHI,IIEKTPOOCBETUTEIbHBIE TPHOOPHI,
TEPMOMETP COMPOTHUBJICHUS], BAKYYMHBIN 1O, TEPMUCTOPHI U
(oTOpE3UCTOPHI, MOTYNPOBOAHUKOBBIN U0/, TaTbBAHUKA.
Hemoncmpayuu
1. M3mepeHune cuiibl TOKa ¥ HAIPSDKEHUS.
2. 3aBUCHUMOCTb COIPOTHUBIICHMS LIMJIMHAPUYECKUX
IIPOBOJAHMKOB OTJUIMHBI, IUIOIIAU ONEPEYHOIO CEUEHUS U
Marepuana.
3. CMelaHHOe COeIMHEHUE POBOIHUKOB.
4. IIpsmoe n3mepenue IJ1C. KopoTkoe 3ambikaHue
raJIbBAHUUYECKOT'0 3JIEMEHTA U OLICHKA BHYTPEHHETO
COIPOTUBIICHUS.
5. 3aBHCHMOCTb COITPOTUBIIEHHSI METAJJIOB OT TEMIIEPATYPBHI.

IIOCTOSIHHOTO 3JIEKTPUUYECKOT0 ToKa. MicTounuku Toka. Hampspkenue
U un O]1C E. 3akonOma Jij1s1 ydacTka 1enH.

DIEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS
OJIHOPOJIHOTO MPOBOJIHUKA OT €r0 JJIMHBI U IUIOIIAIN TIOTIEPEYHOTO
CEUEHUS.

VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

ITocnenoBarenbHOe, MNapajlIeIbHOE, CMEIIAHHOE COEIUHEHHE
MIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTPUYECKUX LEIICH.
Ilpasuna Kupxeogpa. Pabota 5>IEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—IJlenua.

MomHOCTh  3JEKTPUYECKOr0  TOKa.  Iennoeass — MOWHOCHY,
svloensieMas Hape3ucmope.

O/1C u BHyTpeHHEEe CONPOTUBIICHUE UCTOYHHKA TOKa. 3aKoH Oma s
MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKON 1Ienu. MOIIIHOCTh HICTOYHUKA
Toka. KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmoannozo moxa.

Texnuyeckue ycmpoticmea u mexHoi02uyecKue npoyeccywl:
aMIIepMETP,BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKON

SHEPIHH.

Hemoncmpayuu

N3mepenne cuiibl TOKA U HAMIPSIKEHUSL.

Hccneoosanue 3a8ucumocmu Cuibl moKa om HAnpsA#CeHus s
Pe3UCmopa,iamnsl HaKAIUBAHUS U C8EMOOU0OA.

3aBUCHUMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOAHUKOB OT
JUTMHBL, IUTOIIA/IA TONIEPEYHOTr0 CEUEHHUs U MaTepuaa.
Hccneoosanue 3agucumocmu cuiibl moka om conpomueienus npu
NOCMOAHHOM HANPAACEHUU.

ITpsmoe nzmepenne DJ1C. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOIO
3JIEMEHTA U OIICHKAa BHYTPEHHETO CONpPOTHBIIEHUS. Cnocobbl
coeounenus ucmounuxos moxa, 3C 6amapeil.

Hccneoosanue paznocmu nOmeHyuanos mexicoy noanocamu
UCTNOYHUKAMOKA OM CUbl MOKA 8 Yenu.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomaul, npAKMUKYM




6.  IIpoBOAMMOCTB JIEKTPOIUTOB. Hccneoosanue cmewiannozo coeOurenus

7. HckpoBoii pa3psii ¥ MPOBOIUMOCTD BO3yXa. pesucmopos. Fzmepenue yoenbHo20
8. OgHOCTOpPOHHSIS TPOBOAUMOCTD AUOAA. conpomuenenus NPo8oOHUKOS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot Hccneoosanue 3agucumocmu cuiibl moKa om HAnpAXceHust OJis 1aMnbvl
1. 3yueHue cMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB. HAKATUBAHUSL.
2. N3mepenne D/1C UCTOYHHUKA TOKA U €0 BHYTPEHHETO Yeenuuenue npedena usmepenus amnepmempa (601bmmempa,).
CONPOTHUBIICHUS. N3mepenne 3/1C 1 BHYTpEeHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.
3. HaGnronenue aiekTponmsa. Hccneoosanue 3asucumocmu 3/C eanveanuueckoeo snemeHma om

8peMeHU NpU KOPOMKOM 3AMbIKAHUU.

Hccneoosanue paznocmu nOmeHyuanos mexncoy noanocamu
UCMOYHUKAMOKA OM CUbl MOKA 8 Yenu.

Hccneoosanue 3asucumocmu noie3Hot MOWHOCMU UCIOYHUKA
MOKa OMCUNbL MOKA.

Habumoienue snexTpoinsa

4.3 Toku B pa3ubIx cpegax (18 yacon)

DnexTpuyecKas IpOBOAUMOCTD Pa3INYHbIX BEIECTB. JIEKTPOHHAS
IIPOBOAMMOCTD TBEPBIX METAJIJIOB. 3aBUCUMOCTbH CONPOTUBIICHUS
METAJIJIOBOT TeMIepaTypbl. CBEPXIPOBOAUMOCTh. DJIEKTPUUECKUI
TOK B BakyyMme. CBONCTBa JIEKTPOHHBIX ITy4KOB. [10ynipoBOAHUKH.
CoOcTBeHHas: U IPUMECHAs! IPOBOAMMOCTD MOTYIIPOBOIHUKOB.
CaoiictBa p—n-niepexopa. [lomynpoBoaHUKOBBIE TPUOOPEI.
DNEKTPUUECKUI TOK B 3JIEKTPOIUTAX. DINEKTPOIUTHYECKAS
Jucconuanus. DneKTpoan3. 3akoHsl Papanes A1 JIEKTPOIIN3a.
DnekTpuyeckuil TOK B razax. CaMoCTOSATEIbHBIN 1
HECaMOCTOSITENIbHBIN pa3psa. Pa3nnyHble TUIBI CAMOCTOSITEILHOTO
paspsna. Monnus. [lnasma. Texnuueckue ycmpoticmea u
npakmuyecKoe npumeHerue: ra3opa3psaaHbleaamIIbl, 3JIEKTPOHHO-
JTydeBas TpyOKa, IOIyIPOBOJHUKOBBIE TPUOOPHI:

JIOJI, TPAH3UCTOP, (POTOANOI, CBETOANO; TaTbBAHUKA,
papuHUpOBaHUEME U, BBITNIABKA AIFOMUHUS, SJIEKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu

3aBUCUMOCTb COITPOTUBIIEHNS] METAJJIOB OT TEMIIEPATYPBHI.




IIpoBOAMMOCTEAIIEKTPOJIUTOB.

3akonwt snexkmponusa Papades. Hckposoil pazpsao u

npPOBOOUMOCHb 8030YXd.

Cpasnenue npogooumocmu Memaiios u NOIYNpo8OOHUKOS.
OnHOCTOPOHHSS MPOBOAMMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomul, RPAKMUKYM
Habmtonenue snexrponusa. Mzmepenue 3apaoa 00HOBANEHMHO20 UOHA.
Hccnedosanue 3asucumocmu conpomueieHus mepmopesucmopa om
memnepamypeol.

CHamue 8016m-amMnepHol XapaKxmepucmuku ouood.

IHOBTOPEHME (6 yacoB)

ITOBTOPEHME (174acoB)




11 kaacc

ba3oBblii ypoBeHb (2 yaca)

Yriry0s1eHHbI YPOBEHD (S 4acoB)

PA3JIEJI 4. DJIEKTPOAMHAMUKA (12 u)

PA3JIEJ] 4. DJIEKTPOJMHAMUKA (30 1)

Tema 4. Maznummnoe none. Inekmpomacnumnan undykyus (12 u)

Tema 4. Maznummnoe none (15 u)

ITocrostHHBIE MarHuThl. B3anMoaeicTBUE TOCTOSHHBIX MATHUTOB.
MaruutHoe nosie. Bekrop MmaruutHor uHayKuud. [IpunHimn
CYyNEPHO3ULIMN MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHAYKLHUH.
KapTtuHa nMHMI MarHUTHON MHIyKLIMY MO IOCTOSHHBIX MarHUTOB.
MaruuTtHoe 1ose IpoBOHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIUN
MarHUTHOTO

0JIS1 JJIMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHUKA,

KaTylKu ¢ TokoM. OnbIT Opcrena. BzaumoneiicTBie NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIy/b U HallpaBJICHUE.

Cuna Jlopenna, e€ Mmoaynb 1 HanpasieHue. [|BUKeHNE 3apsKEHHON
YaCTHUIIBl B OTHOPOJHOM MarHUTHOM rose. Pabora cuisl

JlopeHnua. fIBiieHne anexTpoMarHuTHOM UHAYKIUK. [IoTOK BekTopa
MarHuTHOM MHAYKIMH. DJ{C uHIyKIuu. 3aKOH JIEKTPOMarHUTHON
unaykuuu @apanes. Buxpepoe anekrpuueckoe none. IC nHAyKIUU B
IIPOBOJIHUKE, IBMIKYIIEMCS TOCTYNIATEIbHO B OTHOPOHOM MarHUTHOM
noste. IIpaBuno Jlenna.

WuaykruBHOCTE. SIBneHue camonnaykuuu. J1C caMOMHIyKIUH.
OHeprus MarHUTHOTO I0JI KaTYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE IOJIE.

Texnuueckue  ycmpoticmeéa U NPAKMUYECKOe  NpUMEHEHUe:
IIOCTOSIHHBIE ~ MAarHWThl,  JJEKTPOMArHWUThbl,  3JIEKTPOJBUIraTElb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTUL, UHIYKLINOHHAS [1€Yb.

Jemoncmpayuu

1. OmeiT Opcrena.
2. OTKJIOHEHUE 3IEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.
3. JIuHuM MHIYKIMU MarHUTHOTO MOJIS.

B3anMopneiicTBUE IOCTOSHHBIX MATHUTOB U IIPOBOJAHUKOB C TOKOM.
MaruutHoe nosie. Bekrop MmaruutHor uHAyKuud. [IpunHimn
CYyNEPHO3ULIMN MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHAYKLHUH.
MarauTtHoe 1ose IpoBOJHUKA C TOKOM (TIPSMOT0 MPOBOAHMKA,
KaTyLIKU ¥ KpyroBoro Butka). OnsIT Opcrena. Cuiia Amnepa, eé
HanpasieHue U Moayib. Cuiia JlopeHua, €€ HanpaBiIeHUE U MOYJIb.
JIBM>KeHUE 3apsyKEHHOM 4aCTULIBI B OTHOPOJHOM MAarHUTHOM IIOJI€.
Pab6ota cubl Jlopenia. MaruuTHoe 10J1€ B BEIIECTBE.
DeppomazHemuku, napa- u OUAMacHemuKu

Texnuueckue  ycmpoiucmea U MeEXHONO2UYECKUe  Npoyeccyi:
IIPUMEHEHUE TIIOCTOSHHBIX MAarHuTOB, DJIEKTPOMATHUTOB, TECTEp-
MYJIBTUMETp, SJIEKTpoABUTATENb SIKOOM, YCKOPUTENIN 3IEeMEHTapHBIX
4acTHLI.

Jemoncmpayuu

1. Kapruna nuHMI MHAYKIMM MarHUTHOTO MOJS I1OJIOCOBOTO
U TOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

2. KapruHa nMHMM MarHUTHOW MHAYKIUM TOJIS AJUHHOTO
IpSMOTO  IPOBOAHMKA U 3aMKHYTOIO  KOJIBLEBOIO
IIPOBOJHUKA, KaTYIIKH C TOKOM.

B3aumMopneiicTBue AByX IPOBOJAHUKOB C TOKOM.
Cuna Amnepa.
[etictBre cuiibl JIOpeHIIa Ha HOHBI 2JIEKTPOJIUTA.
HaGmionenue ABWKEHMS Iydyka SJIEKTPOHOB B MAarHUTHOM
ToJe.
7. llpyHiun OEUCTBHS  BIEKTPOU3MEPUTEIBHOIO
MarHUTOSJIEKTPUYECKOM CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, npakmuxKym
1. VccnenoBaHue MarHUTHOTO NOJISl HOCTOSIHHBIX MarHUTOB.

SNk w
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B3anmMopneiicTBue ABYX IIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIIa Ha MOHBI AIEKTPOIIUTA.

SIBreHKE 3IIEKTPOMATHUTHON MHIYKLIMH.

IIpaBuiio JleHna.

3aBucumocts JJIC MHIYKIUMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOIO IOTOKA.

10. SIBneHure caMOUHTyKIIUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomut

1.
2.

W3yyeHnne MarHuTHOTO I0JISI KaTYLIKHA ¢ TOKOM.

HccnenoBanye [EHCTBHUS IOCTOSHHOIO MAarHUTa Ha pPaMKy
C TOKOM.

HccenenoBanue siBIEHUS 3JIEKTPOMAarHUTHONM MHIYKIHUU.

2. MHccnenoBanue CBOMCTB (heppOMarHETHKOB.

3. MHccrnenoBanue neHCTBHUS MOCTOSHHOTO MarHuTa Ha PaMKy
C TOKOM.

4. Hzmepenue cuibl Amnepa.

W3yueHne 3aBUCUMOCTH CUIIBI AMIIepa OT CHIIBI TOKA.

6. OmnpeneneHre MarHUTHOM MHIYKIMM Ha OCHOBE M3MEpPEHUS
cuiibl Amrepa.

9]

Tema 5. Dnekmpomacnumnan undykyus (15 u)

SIBneHue NIeKTpOMarHuTHOM HHIyKIHUK. II0TOK BEKTOpa MarHUTHON
uaaykuud. IJ1C uHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON UHAYKIIUU
@apanes. Buxpesoe annekrpuueckoe noiue. Toku @yko. OJIC nHayKIMn
B IIPOBOJIHUKE, IBHIKYILEMCS ITOCTYIIATEIbHO B OTHOPOIHOM
MarauTHoM nosie. Ilpasuno Jlenna. MuaykruBHocTh. Karymka
MHAYKTUBHOCTH B IIENH ITOCTOSIHHOTO TOKa. SIBIEHNE CAMOUHYKIIUH.
S/1C caMOMHIYyKIMU. DHEPTUsi MArHUTHOTO MOJISl KaTYILIKU C TOKOM.
DNEeKTpOMarHuTHOE I10JIe
Texnuueckue  ycmpoucmea U MEXHONO2UYECKUe  Npoyeccwi:

WHAYKIMOHHAs I€Yb, COJIEHOW[, 3alluTa OT JJIEKTPU3aLUU Tell IMpHU
JBUKEHUM B MAarHUTHOM I10JI€ 3EMIIH.
Hemoncmpavyuu

1. HaOmroneHue siBIEeHUS 3IEKTPOMATHUTHON MHTYKITUH.

2. HUccnenosanue 3aBucumoctd JJIC HMHAYKIMM OT CKOPOCTHU
M3MEHEHUSI MarHUTHOTO MTOTOKA.
IIpaBuio JleHna.
[Tagenre MarauTa B aTIOMUHUEBOM (MEIHOI) TpyOe.
SIBrieHME CAaMOMHIYKIUH.
Hccnenoanue 3asucumoctu I/IC caMOMHAYKLIUMU OT CKOPOCTH

AN




M3MEHEHUS CUJIbI TOKA B LIETIH.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKmMuKym
1. HccnenoBaHue siBIEHUS MIEKTPOMArHUTHON MHAYKLINH.
2. Omnpenenenne MHAYKLIUN BUXPEBOI'O MATHUTHOTO TOJIS.
3. HccnenoBaHue sIBIEHUS CAMOMHIYKIUY.
4. Cobopka MOJIeNTH IEKTPOMArHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEFAHUMA 1 BOJIHBI (24 )

PA3JIEJT 5. KOJIEBAHUS 1 BOJIHEI (60 1)

Tema 1. Mexanuueckue Konedanusn u INeKMpPOMAZHUMHbBLE
konebanusa( 10u)

Tema 1. Mexanuueckue xonebanus (10 u)

KoneGarenbHas cucrema. CBOOOIHBIE MEXaHUYECKUE KOJIEOAHUSI.
Iapmonnueckue xonedanus. [lepuon, yacrora, ammutyaa u ¢asza
kosneOanuii. [IpyXMHHBIN MasTHUK. MareMaTn4ecKuii MasTHUK.
VYpaBHeHHE rapMOHUYECKUX Konebanuii. [IpeBpaienue sHepruu npu
rapMOHHYECKUX KOJICOaHUX.

KoneGarenbublil koHTYp. CBOOOAHBIE ANIEKTPOMArHUTHBIEC KOJIeOaH!s B
U/I€aJIbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHUS MEXTY
MEXaHMYECKUMHU U AJIEKTPOMAarHUTHBIMU Kostebanusmu. dopmyrna
ToMmcoHa. 3aKoH COXpaHEHHs SHEPTHH B UI€aJIHbHOM KoJieOaTeIbHOM
koHType. [Ipeacrasnenue o 3aryxaromux kojnebanusx. BeIHyXIeHHbIE
MexaHndeckue kojebanus. Pezonanc. BeinykaeHHbIE
AIIEKTPOMArHUTHBIC KOJIEOaHMUS.

ITepemennsblil Tok. CHHycOUJaIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOIO TOKa. AMIUIUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIBI
ToKa U HanpspkeHus. Tpanchopmarop. [IponsBoncTso, nepenaya u
noTpelyieHNe AEKTPUYECKON SHEPTrUH. DKOJIOTHUECKUE PUCKHU TTPH
IIPOU3BOACTBE NIEKTPOIHEPrUU. KylbTypa ucronb30BaHus
AJIEKTPO3HEPTUH B IOBCEHEBHOM JKNU3HU

Texnuueckue  ycmpoticmea U  Npakmuyeckoe — NpPUMEHeHUe:
NIEKTPUYECKUM 3BOHOK, TI€HEpaTop IEPEMEHHOIO0 TOKA, JIMHUU
JIEKTponepesay.
Jemoncmpayuu

1. HccnenoBanme  mapaMeTpoB — KOIeOaTeNbHOW  CHCTEMBI

(IpY>KUHHBINA WIX MaTEMaTUYECKUN MasiTHUK).

KoneGarenbnas cucrema. CBOOOAHBIE KOJIeOaHHS.
I'apmonnyeckue konebanus. Kunemarnueckoe v AMHAMHUUECKOE
oIucaHue. DHePreTHUYecKoe OMMCaHue (3aKOH COXpaHEHHUS
MEXaHHUYECKOU SHEPTum). Bulg00 OuHamuieckoeo onucanus
2aPMOHUYECKUX KONeOAHUT U3 UX IHEPLeMUUECKO20 U KUHEMAMUYECKO20
ONUCAHUA.
Amnaumyoa u ¢aza xonebanuu. Cénzo amnaumyovl Koiebanuil
UCXOOHOU 8ENUYUHBL C AMNIUMYOAMU KONeOAHULl €€ CKopocmu
U YCKOpEHUsl.
[Tepron n yactora konebanuii. [lepron MasbIx CBOOOIHBIX KoJleOaHUI
MaTeMaTuuecKoro MastHuka. [lepros cBOGOIHBIX KomeOaHui
NPYKUHHOTO MAsITHUKA.
[TonsTHe 0 3aTyxaromux KojaeOaHUsIX. BeIHyX)/1eHHbIE KOeOaHuUsI.
Pesonanc. Pe3onancnas xpusas. BivsiHue 3aTyxaHus Ha BUJ
PE30HAHCHOM KpUBOM. ABTOKOIEOaHUS
Texnuueckue ycmpoticmea u mexHoi02uiecKue npoyeccsl: METPOHOM,
Yachl, KaueJn, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.
Jemoncmpayuu
1. 3anuce KonebaTeNbHOTO ABUKCHHUS.
2. HabmioneHue HE3aBUCHMOCTH MEpUOJa MalbIX KoseOaHun
rpy3a Ha HUTU OT aMIUIUTY/bI.
3. HccrnenoBanue 3aryxamomux KojleOaHUIl M 3aBUCUMOCTH
nepuojia cCBOOOTHBIX KOJIeOAHUH OT CONPOTHBIICHHS.
4. WccnenoBanue KojieOaHUM rpy3a Ha MAacCHBHOM NPYXHHE
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8.

Habmronenue 3atyxaromux KojaeOaHuii.

HccnenoBanue CBOWCTB BBIHYKACHHBIX KOJICOaHUI.
Habmonenue pe3onaHnca.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHusI.

OcinorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKEHUS OT
BPEMEHH) ISl 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Pe3oHaHCc mpu mocnenoBaTenbHOM COEAMHEHHH PE3UCTOpa,
KaTyLIKA UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mozenb TMHAN 3IIEKTPOIIEPEIAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomut

1.

2.

HccnenoBanue 3aBUCHUMOCTH TE€pPHOA MaJbIX KoJleOaHUH
Ipy3a Ha HUTHU OT JUIMHBI HUTU U MAcChl Ipy3a.

HccnenoBanue  NMEpEeMEHHOrO  TOKa B LENUW U3
[IOCJIEIOBATEIbHO COCAUHEHHBIX KOHACHCATOpa, KaTylUIKd U
pesucropa.

C menpio (GOPMUPOBAHUS MPEACTABICHUI 00 uAeaIbHOMI
MOJIEJIH MIPYKUHHOTO MasiTHHKA.

5. 3aKkoH COXpaHEHHUs HHEPrUM MpH KoleOaHWIX Tpy3a Ha
MIPY>KUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HalGmronenue pe3oHaHca.

Yuenuuecxkuit sxkcnepumenm, nabopamopnsie pabomut, nPAKMUKyM

1. V3mepeHue mepuona CBOOONHBIX KONEOAHWN HHUTSHOTO
U TIPY>KUHHOTO MasiTHUKOB.

2. H3yueHue 3aKOHOB JBMKCHHS Tella B XOAe KojeOaHWU Ha
yIPYTOM IMOJBECE.

3. H3yueHue IBUKCHHSI HUTSHOTO MasiTHUKA.

4. TIpeobpazoBaHue SHEPTUU B IPY>KMHHOM MAasITHUKE.

5. HccnemoBanme  yObIBaHUS ~ aMIUTHTYAbl  3aTyXaroIIMX
KoJIeOaHuii.

6. HccrnenoBaHue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. Inexmpomaznummnule koneovanus (15 u)

KoneGarenbHblil kKOHTYp. CBOOOIHBIE NIEKTPOMAarHUTHBIE KOJIEOaHUs
B U/IeaJIbHOM KoJiebaTenbHOM KoHType. Popmyna Tomcona. Ceaze
AMnIUmMyobl 3aps0a KOHOeHCamopa ¢ AMIIUMYOOU CUbl MOKA

6 KonebamenbHOM KOHmype.

3aK0H COXpaHEHHUs YPHEPTUHU B HICAITBHOM KOJIe0aTeIbHOM KOHTYPE.
3aryxarolye JeKTPOMarHuTHhIe KoieOaHus. BeIHyKIeHHbIE
AIIEKTPOMArHUTHBIC KOJIEOaHMUS.

IlepemeHHbI TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMILJIUTYIHOE

U IEUCTBYIOIIEE 3HAYEHNUE CUJIBI TOKA U HANPSKEHUS IIPU Pa3IMYHON
(bopmMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.
Cunycoudanbhwiii nepemennblil mok. Pesucmop, konoencamop

U KamywKa UHOYKMUGHOCMU 8 Yenu CUHYCOUOATbHO20 NEPEMEHHO20
moxa. Pezonanc mokos. Pezonanc nanpsajiceruil.

WneanbHblit Tpancopmarop. [IponsBoactso, nepenada u norpedieHne
NIEKTPUYECKOU YHEPTHUH.




OKOJIOTUYECKNE PUCKM IIPU  IPOU3BOACTBE  AIEKTPOIHEPIUH.
KynbTypa ucronabp30BaHus 3IEKTPOIHEPTHU B IIOBCEHEBHON JKU3HHU.
Texnuueckue  ycmpoiucmea U MeEXHONO2UYECKUe  Npoyeccwi:
AIIEKTPUYECKUN 3BOHOK, TEHEpATop IEPEMEHHOIO TOKAa, JIMHUHU
3NIEKTpoIepeaay.
Jemoncmpayuu
1. CB0OOOAHBIE ANIEKTPOMATHUTHBIEC KOJIEOAHMS.
2. 3aBUCHUMOCTDH JaCTOTBI CBOOOIHBIX
MHIYKTUBHOCTH U EMKOCTH KOHTYpa.
OcumsorpaMMBl AJIEKTPOMArHUTHBIX KOJICOaHUH.
['eHepaTop He3aTyXarolMX JIEKTPOMAarHUTHBIX KOJICOaHUA.
Mogenb 31eKTpOMarHUTHOTO TEHEpaTopa.
BrIHyXI€HHbIE CHHYCOHIAIbHBIE KOJICOaHMS.
Pesuctop, karymika MHIYKTUBHOCTH M KOHJEHCATOP B IEMH
IIEPEMEHHOTIO TOKa.
8. Pe3oHaHC mIpu NOCIENOBAaTEIbHOM COEAVMHEHHH PE3UCTOPA,
KaTyIIK{ WHAYKTUBHOCTH U KOHJICHCATOPA.
9. YcTpoHCTBO M MPUHLIMIT ASUCTBHS TpaHchopmaropa.
10. Monenb TMHUM IEKTpONEpEIayH.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKMuKym
1. Uzyuenme tpanchopmaropa.
2. HccnenoBaHue NEPEMEHHOTO TOKa Yepe3 I0CIeI0BaTeIbHO
COEIMHEHHBIE KOHJEHCATOP, KaTyIIKy U PE3UCTOP.
3. HaGnroneHue >meKTpOMarHUTHOTO pe30HAHCA.
4. WccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH MEPEMEHHOTO
TOKa.

KoJICOaHU M oT

Nownkw

Tema 3. Mexanuueckue u snekmpomazunummusle 60aHbsl (4 u)

Tema 3. Mexanuueckue u snekmpomaznummusle 60ansl (10 u)

Mexanuueckue BOJIHbI, YCI0BHs pacnpocTpanenus. Ilepuon. Cxopocth

pacnnpoCTpaHCHUA U AJIMHA BOJIHBI. HOHCpG‘IHBIe " OIpOAOJJIbHBIC BOJIHBI.

Wutepdepentys u audpaxiyst MeXxaHU4eCKUX BOJIH. 3BYK. CKOpOCTh
3ByKa. I poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. YCIOBUS U3ITy4EHUSI SIIEKTPOMATrHUTHBIX
BOJIH. B3anMHas opueHTanus BEKTOpoB E, B, v B 2JIEKTPOMarHUTHOU

MexaHuueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeynsie
U IIPOJOJIbHBIE BOJHEL. [lepron, CKopoCTh pacIIpOCTPAHEHUS U IJIMHA
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJIH: OTPaXXEHHE, IPETOMIICHUE,
uHTEephepeHIMs U AU(PaKIIHSL.

3Byk. CKopocTh 3ByKa. [ pomMKocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.
IITyMoBO€ 3arpsi3HEHHE OKPYIKAIOIIEH CPEBL.




BosHe. CBOICTBA AIIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, PEIIOMIICHHUE,
noJsipu3anys, qudpakuus, uarepdepenuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJH. [1IKkana 37eKTpOMarHuTHBIX BOJIH.
[TpuMeHeHHE >TIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [IpuHIMITEI
panuoCBsI3u U TeneBuaeHus. Paguonokarus. 1eKTpoMarHuTHOE
3arpsi3HEHUE OKPY>KaIOLIeH Cpebl.

Texnuueckue  ycmpoticmeéa U NPAKMU4eckoe  NpUMeHeHue:
MY3bIKaJIbHbIE HHCTPYMEHTBI, YJIBTPa3ByKOBasi IUAarHOCTHKA B TEXHUKE
U MEIHILIMHE, pajnap, paauonpuéMHHK, TEIEBU30p, aHTEHHA, TeJIedoH,
CBY-neus.

Jemoncmpayuu

1. O6pazoBanne u
MIPOIOJILHBIX BOJIH.
2. Konebmromeecs Tea0 Kak HICTOYHHK 3BYKA.
HaGmionenue oTpaskeHust U MPEeoMICHHSI MEXaHUYECKUX BOJTH.
4. Habmonenne nnHTepdepeHIUN U TUPPAKIUN MEXaHUYECKUX
BOJTH.
3BYKOBOW PE30HAHC.
6. HaOmroneHue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C
aMIUTUTYZ0N M YaCTOTOW KOJIeOaHHH.
7. HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXKCHHUE,
MpeJIOMIICHUE, TIONApU3aLus, AU(paKus, HHTEpPEpEeHIHSL.

paclpoCTpaHEHUE  TOMNEPEUYHBIX U
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DNeKTPOMarHUTHbIE BOJIHBI. YCIOBUS M3ITyUEHHsI IEKTPOMAarHUTHBIX
BOJIH. B3anMHast opreHTaIMsi BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.
CBoiicTBa 37I€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MIPEJIOMIICHUE,
noJsipuzanus, uateppepenys u audpaxmus. [lkama
ANIEKTPOMArHUTHBIX BOJIH. [I[pUMeHeHue 31eKTPOMarHuTHBIX BOJIH
B TEXHHKE U ObITY. [IpUHIIUIBI paAHOCBA3U U TEIEBUICHHUS.
Pagnonokanus. DeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKArOIeH cpesibl
Texnuueckue  ycmpoucmeéa U  NPaKmMuyeckoe  NpuMeHeHue:
MY3bIKaJbHbIE HMHCTPYMEHTHI, pafap, paJUONPUEMHUK, TEJIEBU30P,
aHTeHHa, Tenedon, CBU-neus, ynpTpa3BykoBas TUarHOCTUKA B TEXHUKE
U MEJHIIMHE.
Jemoncmpayuu
1. O6pazoBanue u
Y TIPOAOJIbHBIX BOJIH.
2. Konebmomeecs Te10 KaKk HICTOYHHK 3BYKa.

pacrpoCcTpaHeHHe MONEPEYHBIX

3. 3aBHCHMOCTD JJIMHBI BOJHBI OT YaCTOThI KOJICOAHUIA.

4. HalGmioneHue OTpaXXeHUS W MPEIOMIICHUS MEXaHMYECKUX
BOJIH.

5. HaGmronenue uHTepdepeHINN U IUPPAKIUN MEXaHUUYECKUX
BOJIH.

6. AKyCTHYECKUH pE30HAHC.

7. CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

8. HaOmiomeHue CBsS3M TPOMKOCTH 3ByKa W BBICOTBI TOHA
C aMIUIMTYA0M U 4acTOTON KoJleOaHUH.

9. HccrnemoBanue  CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH:
OTpaXEHHE, TMpeJIOMJICHHEe, MOoNsApu3auus, Iudpakuus,
UHTEpEpEHIHS.

10. O6HapyxeHue HMHPpPAKpacHOTO U  YIBTPa(UOIECTOBOIO
U3JIy4CHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKmMuKym
1. H3yueHue napameTpoB 3ByKOBOIl BOJIHBI.
2. HW3yueHue pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.




Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

I'eomerprueckas onruka. [IpsaMonuHenHOEe pacpoCTpaHEHUE CBETA B
OTHOpOJHOM cpene. Toueunbi uCTOUHMK cBeTa. JIyu cBera.
OtpakeHue cBeta. 3aKOHBI OTpakeHUs cBeta. IlocTpoenue
n300paKeHUH B TNIOCKOM 3€pKaJie.
[Tpenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN
nokaszareinp npeaomieHus. [lonHoe BHyTpeHHEE OTpaKEHHE.
IIpenenbHbIN yroil IOJHOTO BHYTPEHHETO OTPaKCHMUS.
Jucnepcus cBeta. CiaoxHsbli coctaB 6enoro cera. Lipet. CoOuparomue
Y pPacCenBarOLIUE JINH3HI.
Tonkas nuH3a. POKYyCHOE pacCTOSIHUE U ONITUYECKAs CUJIA TOHKOU
muH3blL. [TocTpoeHne n300paXkeHUit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. PopMysia TOHKOH JIMH3BI. YBEIUYECHHUE, 1aBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.
Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOAECHUST MAKCUMYMOB 1 MUHIMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbBIX KOT€PEHTHBIX
HCTOYHHKOB.
Judpaxuus ceera. AuppakunonHas perérka.
YenoBue HaOMONEHNS TIIABHBIX MAKCUMYMOB TIPH aICHUN
MOHOXPOMATHUYECKOTO CBETA HA TU(PPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera

Texnuueckue ycmpoticmea u npaKxmuyeckoe npumeHerue: O4KH, JIyna,

¢doToanmapar, MPOCKIMOHHBIA  ammapar, MHKpPOCKOI,  TEeJECKOII,
BOJIOKOHHAsS OTITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOHI.
Jemoncmpayuu

1. Ilpsamonuneirinoe pacrnpocTpaHeHue, OTpaKEHHUE u

npenaomiieHue ceera. OnTuueckrue Npudopsl.

[TonHoe BHyTpeHHee oTpakeHue. Mozenb cBeToBOAA.
HccnenoBanue CBOWCTB M300pakeHU B TMH3AX.
Mogenn MUKpPOCKOIIa, TEIECKOIa.

Habmronenue naTepdepeHmu cpera.

Habmronenue nudpaxiym cBeta.

SNk

IIpssMonuHEHOE pacIpOCTPAHEHUE CBETA B OMHOPOAHOU cpexe. JIyu
cBeTa. ToueuHbIil HICTOUHUK cBeTa. OTpaXkeHHe CBeTa. 3aKOHbI
oTpaxkeHus cseta. [loctpoenne n300pakxeHuil B IIIOCKOM 3epKaje.
Cepuueckue 3eprana.
[Tpenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN
HOKa3arelib npenomieHus. OmuocumenvHlil noKazamens nPenomMieHUs.
Ilocmosncmeo yacmomul céema u COOMHOUEHUE OJIUH B0JIH NPU
nepexooe MOHOXPOMAMU4eCcKo20 ceema uepe3 epaHuyy pazoeia 08yx
ONnmMuYecKux cpeo.
Xoo nyueti 6 npusme. ucnepcus ceta. CIOXHBIN cocTaB 0enoro
ceera. L[ger. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yromu
MOJTHOTO BHYTpeHHero oTpaxkenus. Cobuparowue u pacceusaioujue
nun3bl. ToHKast TnH3a. @OKYCHOE pacCTOSTHUE U ONTHYECKas cuila
TOHKOU JIMH3BL.
3asucumocms hoKycHoO20 paccmosHus MOHKOU cghepuiecKoll TUH3bl Om
ee ceomempuu U OMHOCUMENbHO20 NOKA3AMENS NPelOMLEHU.
@opMyia TOHKOH JIMH3BL. YBEIUYCHHUE, 1aBAEMOE JINH30M.
Xo0 nyua, npowedwezo 1uH3y OO NPOU3BOILHLIM Y2IIOM K €€ 21a6HOU
onmuyeckoti ocu. [locmpoenue uzobpasicenuti mouku u ompesxa
NPAMOU 8 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTHEMAX.
Onmuuyeckue npubopel. Paspewarowas cnocobnocms. Inas kax
onmuyeckas cucmema.
[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.
Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
YenoBust HaOMIOAEHUS! MAKCHMYMOB 1 MUHIMYMOB
B UHTEP(PEPEHIIMOHHON KapTHHE OT JIByX KOT€PEHTHBIX HCTOYHUKOB.
[TpuMepb! KITacCHUECKUX UHTEP(HEPEHLIMOHHBIX CXEM.
Judpakuus ceera. Juppakunonnas pemérka. YCiIoBue HaOIOICHHS
IVIaBHBIX MAKCUMYMOB IIpH MaIEHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY.
[Tonspuzanus ceera

Texnuueckue ycmpoucmea U MmexHON02UYecKue npoyeccvl: OUYKH,




7. HabnroneHue AUCIIEPCUU CBETA.
8. TlomyuyeHue crieKTpa ¢ TOMOIIBIO TIPU3MBI.

9. TlomyuyeHue crieKTpa ¢ MOMOIIBIO AU(PAKIIHOHHON PEIIETKH.

10. HabmtoneHue nossipu3aiuy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol
1. U3mepeHue mokazaTess MpeOMIICHUS CTEKIIA.
2. MHccnenoBanue CBOMCTB M300paKEHUH B IMH3AX.
3. HaGmronenue qucniepcuu cBETa.

Jyma, TepUcKom, (oToanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar,

MIPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIMOHHAS PELIETKA.
Jemoncmpayuu

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue MpesioMiIeHUs CBETA.

HaGmronenue moONHOTO BHYTPEHHEro OTpaskeHHs. Momenb

CBETOBOJA.

Hccnenosanue xoza CBETOBBIX ITy4YKOB qepes

IJI0CKONApaJUIEIbHYIO IIJJACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300pakeHUi B JTMH3AX.

Mopenu MUKpOCKOna, TEJIECKOIIA.

Habmonenue natepdepeHnnn crera.

HaOmroneHre 11BETOB TOHKHUX IIEHOK.

HabGmonenue nudpaxiym cBerta.

N3zyuenne nudpakiimoHHON PEIIETKH.

Habmonenue nupakiimOHHOTO CIIEKTPA.

HabGmonenue nucnepcun cBera.

HabGmonenue nonspusaum cBeTa.

IIpumeHeHne MOMAPOUIOB JUISI M3YYEHUS] MEXAaHUYECKHUX

HaIPsKCHUN

Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKmMuKym

I.

oW

9.

10.
11.
12.
13.
14.

1.
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W3MepeHnue nokasaresns NpesIoMIIEHUs CTEKIIA.
HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PAcCCTOSIHUS OT
BELIECTBA (HA IPUMEPE KUIKUX JIUH3).

N3mepenue GpoKkycHOro pacCTOSHUSI pacCEUBAIOIINX JIUH3.
[Tonydyenue u300pakeHUsI B CUCTEME M3 IIOCKOTO 3epKajia
Y JIUH3BL.

[Tony4yeHnne n300pakeHusI B CUCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue TENECKONMUECKUX CUCTEM.

HaGmonenne nudpakunu, nHTEpGEPEeHINH U MOISApU3aLUuT
CBETA.

WN3yyenune  nomspusanuyd  CBETa,  OTPAKEHHOIO  OT
IIOBEPXHOCTHU AUIJIEKTPUKA.




9. U3yuenme wuHTEpEpEHIMU JA3epHOTO H3IY4YEHHUS Ha JBYX
LIETISIX.

10. Habmronenue aucriepcuu.

11. Habmronenue u uccienoBanue JUQPPaKIMOHHOTO CIIEKTpa.

12. I3mepeHne AJIMHbBI CBETOBOW BOJIHBI.

13. Ilony4yeHue cnekTpa M3Iy4YEHHUs CBETOAMOAA IIPH IOMOIIH
JU(PPAaKIMOHHOM PEIIETKH.

PA3/IEJI 6. OCHOBBI CIIELIAJIbLHOM TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3/IEJI 6. OCHOBBI CIIELIAJIbHOM TEOPUU
OTHOCUTEJILHOCTH (10 1)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevr CTO (10 u)

I'paHuIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl
CIELMAJIbHOM TEOPUU OTHOCHUTEIBHOCTU: NHBAPUAHTHOCTH MOMYJIS
CKOPOCTH CBE€Ta B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHILTEITHA
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aM€EIJIEHNE BPEMEHU U
COKpAILICHUE JIJIUHBI.

OHeprus U UMILYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIBI.
DHeprus NoKos

I'paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl
CIELMAJIbHOM TEOPUU OTHOCUTEIBLHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeodpazoBanus Jlopenna.
VYenoBue npuuMHHOCTU. OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
3ameyIeHHe BpEMEHH U COKPAILEHUE ITTUHBI.
DHeprus U UMILYJIbC PENATUBUCTCKON YaCTUILIBI.
CBs3b Macchl C SHEPruel U UMITYJIbCOM PENATUBUCTCKON YaCTHILIBI.
DHeprus NoKost
Texnuueckue  ycmpoiicmea U MeXHOIO2UYECKUE
CIIyTHUKOBBIC IIPUEMHUKH, YCKOPUTEIIU 3apSKCHHBIX YaCTHLL.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKMuKym
OnpeneneHne UMIYJIbCa W SHEPIrUU PEISTUBUCTCKUX YacTUL (I10
¢oTorpadusiM TPEeKOB 3apsKCHHBIX YaCTHIL B MATHUTHOM I10JIE).

npoyeccwl:

PA3JIEJI 7. KBAHTOBAS ®U3UKA (14 u)

PA3JIEJT 7. KBAHTOBASI ®U3HKA (35 u)

Tema 1. Inemenmul keanmoeoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoii dyanuszm (15 u )

®otonsl. Popmyna [Inanka cBs3u 3HEprun GOTOHA C €T0 YACTOTOM.
DHeprus ¥ UMITyasC GpoToHa
Otkpeitue u uccnenoBanue porodddexra. Onpite A. I'. Cronerosa.
3axonbl poTorddexra. YpaBHeHune DiHITeHA U1 hoToddhdekTa.
«Kpacnas rpanuna» gotorddexra. apnenue ceera. Onbitsl I1. H.
JleGeneBa. XumMuueckoe ACWCTBUE CBETA.

Texnuueckue  ycmpoticmeéa U NPAKMU4ecKoe  NpUMEHeHue:
dorosnemMeHT, PoToAATUHK, CONHEUHAsI OaTapesi, CBETOAHO]I.

PaBHOBecHOE TemnoBoe u3nyueHue (M3ydeHnue abCcoMoTHO YEPHOTO

Tena). 3akoH cMemenus Buna. ['mmore3a M. [1naHka o KBaHTax.
@OoTOHBI. DHEPIUs U UMITYJIbC (POTOHA.

dotorpdexr. Onbiter A. I. Cronetoa. 3akoHbl hoTodPdeKTa.

VYpaBuenue DiinmreitHa i porodddexra. «KpacHas rpanuiay

doroaddexra.

JlaBnenue cBera (B 4aCTHOCTH, JIaBJICHUE CBETA HA a0COJIIOTHO

MOIVIOUIAIONIYIO U a0COIIOTHO OTPAXKAIONIYIO MOBEPXHOCTH). OTBITHI




®oTto3(dPeKT Ha ycTaHOBKE C IIMHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (oTodddekTa.

Jemoncmpayuu
1.
2.
3. Cseromuop.
4,

Conneynas Oarapes.

I1. H. Jle6enena.
BomHoBbI€ cBoiicTBa yactull. Bonnsl ne bpoistda. [nvuHa BoaHb! ae
Bpoiins u pasmepsl 001acTH JTOKATU3ANUN ABMKYIICHCS YaCTHIIBI.
KopnyckynspHo-BOIHOBOM AyanusM. Judpakuus s1eKTpoHOB Ha
KpUCTaJIIax.
Crnenuduka nzmepenuii B Mukpomupe. COOTHOIICHHS
HeonpenenéHHocrei [eizendepra
Texnuueckue  ycmpoucmea U MEXHOAO2UYECKUe  NPOYeccol:
CIIEKTpOMETP, (OTOITEMEHT, (POTOAATUMK, TYHHEIBHBIH MHUKPOCKOII,
coJIHE4Has Oarapesi, CBETOIUO/I.
Jemoncmpayuu
1. ®otord ekt Ha yCTaHOBKE C IMHKOBOW TTACTUHOM.
2. MHccnenoBanue 3akoHOB BHemHero ¢oro3ddexra.
3. HccnenoBanue 3aBUCUMOCTHU CONPOTUBJICHUS
MOJIyITPOBOAHUKOB OT OCBEIIEHHOCTH.
4. Cseronuon.
5. ConneuHas Oarapes.
Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, npakmuxym
1. HUccnenoanue horope3nuctopa.
2. W3mepenne nocrosiHHOM IlaHka Ha OCHOBE HCCIEIOBAHMS
doroaddexra.
3. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA Y€pE3 CBETOIUO OT
HaPsKSHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxa amoma (10 u)

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o-
yactul. [manerapnas mogens aroma. Ilocrynarsr bopa.
W3nyuyenue u nomiomieHrne (OTOHOB MPH MEPEXOe aTOMa C OHOTO
YPOBHsI 3HEpruu Ha Apyroil. Buasl ciekrpoB. CrieKTp ypoBHEM
SHEPIrUH aTOMa BOAOPOJA.

Bonnossie cBoiicTBa yactuil. Bonnsl e bpoitnsa. Kopnyckynspho-

BOJIHOBOU JyaJIU3M.

CroHTaHHOE U BBIHY>KACHHOC U3JIYUYCHUC
Texnuueckue ycmpodcmea U npaKkmu4ecKkoe npumeHerue.

OmnbIThI 110 MCCIIEA0BAaHUIO CTpOEHUs aroma. IlnanerapHas moaens
aroma Peszepdopna.
[Toctynarst bopa. U3nyuenue u nomiomeHne (GOTOHOB MPH Iepexoie
aToMma C OJHOTO YPOBHS HEPIUU Ha APYTOu.
Bunel criektpoB. CeKTp ypoBHEN 3HEPTUU aTOMa BOAOPO/A.
CrioHTaHHOE U BBIHYKJIEHHOE U3JlyueHue cBeTa. Jlazep
Texnuueckue  ycmpoiucmea U MeEXHONO2UYECKUe  Npoyeccwi:
CIEKTPAJIbHBIM aHAJIN3 (CIIEKTPOCKOIT), JIa3€p, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu




CIEKTPaJIbHBIN aHaJIN3 (CIIEKTPOCKOIT), JTa3ep, KBAHTOBBIN KOMIIBIOTED.
Jemoncmpayuu

1. Monens ombita Pesepdopra.

2. OmnpeneneHue AIUHBI BOJIHBI Ja3epa.

3. HabmroneHue nuHEHYATHIX CHEKTPOB M3ITyUCHHUS.

4. Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomui

1. HabmioneHue TMHEHYATOrO CIIEKTPA.

Mopuens omnbita Pesepdopna.
Habmronenre muHeHYaTbIX CIIEKTPOB.
YCTpOUCTBO U AEUCTBUE CYETUNKA MOHU3UPYIOLIUX YACTHII.
. Onpenenenue NIMHBI BOJIHBI Ja3€PHOTO U3TYUEHMSL.
Yuenuueckuit sxkcnepumenm, nadopamopnvie padbomul, npakmuxym
1. Habmronenue nMHEHYATOrO CHIEKTPA.
2. HccnepmoBaHue  CHEKTpa  pa3peXEHHOIO
BOJIOPO/Ia M M3MEPEeHHe NocTossHHON Punbepra.

B

aTOMapHOTO

Tema 3. Quzuxka amomno2o A0pa u Inemenmapuvix yacmuy (4 4 )

Tema 3. @uzuka amomnozo a0pa u Inemenmaphuvix yacmuy (10 u)

DKCIIEpUMEHTBI, TOKa3bIBAIOIIME CI0KHOCTh CTPOEHUS Apa.
OTtkpsiTue pagunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio
cocTaBa paJiMOaKTUBHOTO n3nydyeHnus. CBoiicTa anbda-, 6eTa-, raMma-
U3ydeHus. BnusiHue pairoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpblTHE IPOTOHA U HEWTpoHA. HykiIoHHAst Mozienb sapa
I'eiizen6epra—LlBanenko. 3apsa sapa. MaccoBoe 4uCIo sapa.
W3oromnbl. Anbda-pacnaa. NeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
I'amMMa-u31yueHue. 3aKoH paJuoaKTUBHOIO paciaja. DHEpIusl CBI3U
HYKJIOHOB B sizipe. Snepubie cuibl. Jledekt maccol aapa. SnepHbie
peakuuu. [lenenue u cuntes saep. AnepHslii peakrop. TepmosaepHslii
cunres. [1po0neMbl 1 TEepCHEKTUBHI SIEPHON SHEPTETUKY.
DKOJIOTMYECKUE aCEKThI SACPHON SJHEPTETUKU. DIIEMEHTapHbIE
yacTullbl. OTKpBITHE MO3UTPOHA. MeTOAbI HAOMIONEHHS U PETHCTPaLun
AJIEMEHTapHbIX YacTUll. PyHJaMEHTAIbHbBIE B3aUMOJEHCTBUS.
EnuncTBO pM3nueckoil KapTUHBI MEpa

Texnuueckue ycmpoucmea u npaKxmuieckoe npumeHnenue: JO3AMETD,
Kamepa Bunbcona, siiepHblil peakTop, aroMHasi OoM0a.

Jemoncmpayuu

1. Cy€Tunk MOHM3UPYIOUINX YACTHULI.
Yuenuueckuit skcnepumenm, nadbopamopnuvie padomui
1. HccnenoBanue TpekoB YacTHUIL (110 TOTOBBIM (hoTorpadusm).

Hyknonnas mozens siapa [eiizenOepra—lBanenko. 3apsin sapa.
Maccosoe uucito sapa. M3oromnst.

PanmoaktuBHOCTB. Anba-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyeHue. 3akoH paAMOaKTUBHOIO pacraja.
PanuoaxktuBHbIe N30TONBI B IpUpoje. CBONMCTBa HOHU3UPYIOIIETO
U3ydeHus. BnusiHue pairoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
EcrectBennslit pon uznyuenus. Jlozumerpusi.

DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macch spa.
S nepHble peakuuu. JleneHne u CUHTE3 SAEpP. S aepHbIE PEaKTOPHI.
[Tpo6ieMbl ynpaBiIsieMOro TepMOsZIEPHOTO CHHTE3a. DKOJIOTHYECKHUE
ACIIEKThI Pa3BUTHS SICPHON SJHEPreTUKUA. MeTOabl perucTpanuu

1 MCCIIEZIOBAaHNUS AJIEMEHTApHbIX YacTull. DyHaMEHTaJIbHbIE
B3aUMOJEUCTBUS. bapruoHbl, Me30HHI U JIENTOHEL. [IpeacrasieHue

o CranaaptHoit moaenu. KBapk-IiitooHHas MOZIEIb apOHOB.

®usuka 3a npenenamMu CrangaptHoi Monenu. TémHas Marepust

u TéMHas sHeprust. EAMHCTBO pu3nveckoil KapTUHBI MHUpa.

Texnuueckue ycmpoticmea u mexHoio2uyeckue npoyeccwl: JO3UMETP,
Kamepa BuibCcoHa, sIepHBIM peakTop, TEPMOSIAECPHBIA PEAKTOp,
aroMHasi 00M0a, MarHUTHO-PE30HAHCHAs! TOMOTpaQusl.

Yuenuueckuit s3xkcnepumenm, nabopamopnvie pabomut, npaKmMuKym

1. HWccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM (oTorpadusm).

2. HccnenoBaHue paguoakTUBHOTO ()OHA C HCIOJIb30BAaHUEM
JI03UMeETpa.

3. V3yuenwue nomomieHus OeTa-4yacTHI] ATIOMUHUEM.




PA3JIEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPO®U3MKHU
(8 1)

PA3JIEJI 8. OJIEMEHTbBI ACTPOHOMUU U ACTPODPU3NKMU (20 u)

Tema 1. Dnemenmut acmpoguzuku (8 u )

Tema 1. Inemenmot acmpoguzuku (20 4 )

Oransl pa3BUTUA acTpoHOMUU. [IprKiagHOE 1 MUPOBO33pEHYECKOE
3HaueHue acTpoHoMuu. Buy 3BE€3nHoro HeGa. Co3Be3nusi, spKue
3BE371bl, IUIAHETHI, X BUAUMOE JBUKEeHHE. CollHEUHas cucTema.
Connue. ConHeunasi akTUBHOCTb. MlcTounuk sHeprun ConHIla v 3BE31.
3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKU. J{narpaMMa «CrieKTpaibHbIN
KJIACC — CBETUMOCTBY. 3BE3/IbI ITIaBHOW MOCIIE0BATEIBHOCTH.
3aBUCUMOCTDL «Macca — CBETHUMOCTDLY JJIS 3BE3[ INIABHOU
IIOCJIENI0OBATENBHOCTU. BHyTpeHHee cTpoenue 3B€31. CoBpeMEHHbBIE
IIPEJCTABICHUS O POUCXOKIEHUU U 3BostonMK CoHIA U 3BE3 .
Oransl KU3HU 3BE3 L.
Mueunsiii [1yts — Hama NanakTuka. [lonoxxenue u asuxenue Connia
B 'aymakTtuke. Tunsl ramaktuk. PaguoranakTuku u kBasapsl. YEpHbIe
JBIpBI B Apax ranakTtuk. Beenennas. Pacmmpenne Beenennoil. 3akoH
Xab0ma. Pa3beranue ranakruk. Teopust bonbmioro B3peiBa. PenukroBoe
u3nydenue. MacirtabHast cTpykrypa BeenenHoit. MetaranakTuka.
Hepeménnsie npo0ieMbl aCTPOHOMHUH.
Yuenuueckue naoniooenusn
1. HabGmioneHust HEBOOPYXEHHBIM IJ1a30M C HCIOJIb30BaHHEM

KOMITBIOTEPHBIX NPUIIOKEHUM I ONPEAEIICHUS IOJIOKEHUS

HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE

co3Be3aust CeBepHOTo NOIyIIapHsl U IPKUE 3BE3/IBI.

2. Habmonenus B Teneckon JIynsl, miuanet, Mneunoro I[1ytu.

Oransl pa3BUTUs acTpoHOMuUU. [IpukiagHoe 1 MUPOBO33pEHUECKOE
3HauUeHHE aCTPOHOMHHU. [[pUMEHMMOCTH 3aKOHOB (DPU3UKHU IS
OOBSCHEHHS TPUPOABI KOCMHUUECKUX OOBEKTOB.
MerTonb! acTpoHOMUYECKUX HccieoBaHuil. COBpEMEHHBIE ONITUYECKUE
TEJIECKOTIbI, PaIUOTENIECKOIIBI, BHEAaTMOC(EepHas aCTPOHOMHUS.
Bun 3Bé3nH0T0 HeOa. Co3Be3nus, sipKue 3BE3/bI, TNIAHETHI, UX BUIUMOE
JIBUKECHHUE.
ConHeuHas cucrema.
Connue. Conneunasi akTuBHOCTb. Mlcrounuk sHeprun ConHIla v 3BE31.
3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKU. J(narpaMMa «CrieKTpaibHbIN
KJIACC — CBETUMOCTB». 3BE3/IbI ITIABHOW MOCJIE0BATEIBHOCTH.
3aBHUCUMOCTDL «Macca — CBETHUMOCTD» JJIS 3BE3[ INIABHOM
IIOCJIE0BATENBHOCTU. BHyTpeHHee crpoenue 38€31. CoBpeMEHHbIE
IIPEJCTABICHUS O IPOUCXOKIEHUH U 3BosonMK CoHIA U 3BE3 .
Oransl KU3HU 3BE3L.
Mueunsiit [1yts — Hama [NanakTuka. [lonoxxenue u asuxenue Connia
B 'aymaktuke. Tumnsl ramaktuk. PaguoranakTuku u kBasapsl. YEpHble
JBIpBI B Apax ranakTtuk. Beenennas. Pacmmpenne Beenennoil. 3akoH
Xab0ma. Pa3beranue ranakruk. Teopust bonbmioro B3peiBa. PenukroBoe
U3ITyYEHHUE.
Macmra0OHas crpykrypa Beenennoil. MeraranakTuka.
Hepeménnsie npo0ieMbl aCTpOHOMHUH
Yuenuueckue naoniooenusn:
1. HabGmionenus 3BE3AHOrO HeOa HEBOOPYKEHHBIM —IJ1a30M
C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN  JUIS
ONpeJNieNIeHUs]  TMOJIOKEHUSI  HEOECHBIX  OOBEKTOB  Ha
KOHKPETHYIO0 J1aTy: OCHOBHblE co3Be3iusd (CeBepHOTro
MOJIyLIApUS U IPKUE 3BE3JBIL.
2. Habmonenusst B Teneckon JIyHbI, IUIAaHET, TYMaHHOCTEH
U 3BE3HBIX CKOILICHUM.




OBOBHIAIOIIEE ITOBTOPEHUE (6 u)

OBOBIIAIOHIEE ITOBTOPEHUE (15 u)

Ponb pu3uku 1 aCTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTUIESCKOM,
COLIMAJIEHOW M 3THYECKOM chepax NesTeNbHOCTH YeJIOBeKa; poiib U
MeCTO (PM3UKHU U ACTPOHOMHHU B COBPEMEHHOM HAyYHOH KapTUHE MUPA;
poib puznueckoi Teopur B GOPMHUPOBAHUY MPEICTABICHUH O
¢u3nueckoil kKapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MUpPa B
00I1IeM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O
pupoe

O06o0mIeHre 1 cucTeMaTH3anus CoAep KaHus pa3aesioB Kypca
«Mexanukay», «MomnekynsapHast (pru3uKa U TePMOIUHAMHKAY,
«OnekrpoanHamukay, «Komnedanus u BOIHbB, « OCHOBBI CIICIIUATBHON
TEOPUU OTHOCUTEILHOCTHY, «KBaHTOBas (hn3mKay, « DMEeMEHTHI
aCTPOHOMHUU M aCTPOPUIUKI.

Pounb pu3mku 1 aCTpOHOMUH B 3KOHOMHYECKOH, TEXHOJIOTUIESCKOM,
COILIMAJIEHOW M 3TUYECKOH chepax IesTeNbHOCTH YeJIOBEeKa; pOJb

U MeCTO (PM3HMKU U aCTPOHOMUH B COBPEMEHHOM Hay4YHOW KapTHHE
MHpPA; 3HAYCHHUE ONMUCATEIBbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHON ¥ MPOTHOCTHYECKON (PYHKIMN (PU3NUECKOI TeopuH;
poib puznuecko Teopur B GOPMHUPOBAHUY MPEICTABICHUI

0 (PM3NYECKOH KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHpa

B 00IIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN
0 IIpUpoJie




INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUHA I[NIPOTPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ybTaThbl OCBOCHHs yueOHOTO mpeamera «PU3uKay JOIKHBI OTpaxaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOM BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOILECTBa,
pacupeHe XU3HEHHOTO OMNbITa M OMbITa JIEATEIBHOCTH B IPOLECCE PEaTH3allMid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESTEILHOCTH, B TOM YUCIIE B YACTH:

rPa’kAaHCKOr0 BOCIIUTAHMS:

e chOpPMHPOBAHHOCTh TPAXKIAHCKOW TMO3MLIMU OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOr0 00IIeCTBa;

® [PUHATHE TPAAULIMOHHBIX OOIIEUETOBEYECKUX T'YMAaHUCTUUYECKUX U IEMOKPATHYECKUX
LIEHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JESITEIHHOCTh B MHTEpECcax IPakIaHCKOTO OOIECTBa,
y4acTBOBATh B CaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3altu;

® yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HMHCTHUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIMSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM AESATEIBHOCTH.

NaTPUOTHYECKOr0 BOCIINTAHUS:

e chOpMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UACHTHYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, TOCTH)KEHHUSM POCCHUHCKUX
yu€HBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

¢ c(hOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO TIOBEJICHUS;

® CrHoOCOOHOCTh OLIGHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE  PELICHHS,
OPHEHTUPYSICh HAa MOpAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIE B
JEATEIIbHOCTH YYEHOT0;

® 0CO3HAHME JIMYHOTO BKJaJa B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero.

ICTETHYECKOr0 BOCIIMTAHUS:

® HCTETUYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas OCTETUKY HAYYHOTO TBOPUYECTBA,

MPUCYIIETO (PU3HUECKON HAYKe.
TPY/A0BOI0 BOCIIUTAHMA:

e WHTEpeC K pa3Iu4yHbIM cdepam NpodhecCHOHAIBHONW AESATENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIien
npodeccur U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU
Ha [MPOTSKEHUU BCEH KU3HU.

IKO0JIOTHYECKOr0 BOCTIMTAHUS:

e CchOpPMHUPOBAHHOCTb HKOJIOTHUYECKON KYJIbTYphl, OCO3HAHHE IJIOOANTBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

¢ IUIAHWPOBAHUE U OCYILIECTBICHUE JACHUCTBUN B OKPYKAIOLICH Cpelle HA OCHOBE 3HaHUSA
LeJIed YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;



pacmiMpeHre OmbITa JAEATEIHHOCTH D3KOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (PHU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHHUMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;
OCO3HaHME IEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUCHUS
(GU3MKKH  OCYIIECTBIATH  TNMPOEKTHYIO M HCCIENOBATEIbCKYIO  JIEATENIbHOCTh
WH/IWBUIYAIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBbie Jornueckue aeiicTBUA:

CaMOCTOSITENIEHO (OPMYyITUPOBaTh U AKTyaJU3UpPOBaTh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIENATh LEIH AEATEIbHOCTH, 3a1aBaTh [1ApaMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B paccMaTpUBAEMbIX (pu3HUecKux
SIBJICHUSIX;

pa3pabarbiBaTh IUIaH pEIHICHUS NpoOJeMbl ¢ y4&TOM aHalu3a HMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIIAM,
OLICHUBATb PUCKHU ITOCIIEACTBUM NEATEIBHOCTH;

KOOPJWHUPOBATh W BBIOJIHATH pabOTy B YCIOBUSX pPEaJbHOTO, BUPTYAIBHOTO W
KOMOHWHHUPOBAaHHOTO B3aUMOACHUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3zoBble ncciienoBaTe/iLCKHeE AeliCTBUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHU U METOaMU (prusnyeckont
HaYKU;

BJAJIeTh HAaBBIKAMU y4eOHO-HCCIIEJIOBATEIbCKOM M TPOCKTHOH JEATENbHOCTH B
obmact (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOHMCKY
METOZIOB pELIeHHUS 3aJad (U3UYECKOTO COJACpXKAaHUSA, NPUMEHEHUIO pPa3JIMYHbIX
METOIOB NIO3HAHUS;

BJIAJICTh BUAAMHU JESATEIBHOCTH 1O MOJYYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUAX, B TOM YUCIIE IPU
CO3JIaHUH Y4EOHBIX MPOECKTOB B 00J1aCTH (hU3UKH;

BBISIBJIAT MTPUYMHHO-CJICICTBEHHBIE CBS3W W aKTyaJU3UpOBaTh 3aJady, BbIJIBUTraTb
TUNOTE3y €€ pelIeHUs, HaXOOUTh AapryMEHThl JUIA JIOKa3aTeIbCTBA  CBOMX
YTBEP)KJICHH, 33/1aBaTh MapaMeTPbl U KPUTCPUH PEILICHHS;

aHaJM3UpPOBaTh IMOJYYCHHbIE B XOJE€ PpEIICHUS 3a/Jadd pPe3yibTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33]a4i B 00pa30BATEIBHON ESTEIBHOCTH, B
TOM YHCJIE IPU U3yUEHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETb IIEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEILHOCTH;
yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;



BBIJIBUT'aTh HOBBIC UJICH, IIPpCAJIaraTb OpUrnHaJIbHBIC TOAXOAbI U PCIICHUS
CTaBUTb Hp06HeMBI " 3ala4i, JOIMYyCKAarOIINEC aJIbTCPHATUBHLIC PCIICHUS.

Padora ¢ undopmanmueii:

BJAJeTh HABBIKAMM TIONy4YeHUs HHGOpManuu (U3NYECKOTO COACpXKAHUS U3
UCTOYHHMKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYLIECTBISTh IIOUCK, aHAJU3,
CHUCTEMAaTH3allMi0 W HMHTEPIPETALUI0 HHPOPMALMU Pa3IUYHBIX BHIOB H (opMm
MIPECTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

UCTOJIb30BaTh CPEACTBA MH()POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pellieHNM KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHM3allMOHHBIX 3a1ad ¢
coOnroeHreM TpeOOBaHWUN DPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, THTUEHBI,
pecypcocOepexenus, MNpPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0C30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpkKAaHUS B PA3IUYHBIX (opMmarax ¢ ydé€ToMm
Ha3HA4YeHUS MHPOPMALMU U LEJIEBOM ayIUTOpUH, BBIOMpAs ONTUMAIBHYIO (opMy
MPEJCTABICHUS U BU3YyaJIH3alHH.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (DU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1ararb CBOKO TOYKY 3pPEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U HHAUBUAYaIbHON pabOTHI;
BBIOMPATh TEMAaTHUKy U METOJIbl COBMECTHBIX ACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KayKJI0T0 4WICHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM [JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTHXKCHHUIO: COCTaBIIATH IUIAH JEHCTBUM, pPacCHpenciATh POJIM C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOETO BKJAJa W KaXJOTO Y4YaCTHHKAa KOMaHIbl B OOIIMH
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeaJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJCHU C MO3ULMY HOBU3HBI, OPUTMHAIBLHOCTH,
[IPAaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEICHHUE B DPA3JIUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEILHOCTh B 00J1aCTH (YU3UKH U
aCTPOHOMMHU, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/IauH;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAUeCTBEHHBIX 3a7ady, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOTHl C yUETOM HMMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTCHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHHIA;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00JAaCTH (U3UKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’IB, IMOLMOHAIbHBIA HHTEJLJIEKT:

J1aBaTh OLICHKY HOBBIM CUTyalUsM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJAJIeTh HABbIKAMHM IIO3HABATENBHOM pe(IEeKCUN KaK OCO3HAHUS COBEpIIACMbIX
JNENCTBUN U MBICIIMTEINIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

WCTIOJIb30BaTh MPUEMBI peIeKCUH IS OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATH MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIIU3E PE3yJIbTaTOB ACITEIbHOCTH;
MPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIIU3E PE3yJIbTaTOB ACITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPaMMBI MO (hu3MKe A
YPOBHS CpeHero o0Iiero o0pa3oBaHusl y 00y4YaIOIIMXCSl COBEPIICHCTBYETCS SMOLIMOHATIBHBIN
MHTEJUICKT, MPEATNOJIATraloIfi c(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIJIIOYAIOUIETO CHOCOOHOCTh TMOHUMATh CBOE HMOIIMOHAIBHOE
COCTOSIHME, BHUJICTh HAIPABICHUS Pa3BUTUS COOCTBEHHOH AMOIIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHKs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHME, CIOCOOHOCTh  QJaNTHPOBAThCA K
IMOIMOHATBHBIM H3MEHEHHSIM H TPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY
BHYTPEHHEW MOTHBAILIMH, BKJIIOYAIOUICH CTPEMIICHHE K JOCTHKEHHIO LIEIU U YCIIEeXYy,
ONITHMHU3M, UHULIMATUBHOCTh, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEIH;
IMIIATHH, BKIIOYAKONIEH COCOOHOCTh MOHUMATh 3MOLMOHAILHOE COCTOSIHUE JAPYTHX,
YUYUTBIBATh €T0 TIPU OCYIICCTBICHUU OOLICHUS, CHOCOOHOCTh K COYYBCTBUIO H
CONEPEIKUBAHUIO;

COIMAJBbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOLICHUS C
IPYTHMHU JIFOABMH, 3a00THTHCSI, IPOSIBISITh MHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3VIJIBTATDBI

K xonmy obyuenus B 10 knacce npeIMEeTHbIE pe3yJIbTaThl Ha YriyOJIEHHOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

MOHUMAaTh pPOJNb (U3UKK B HKOHOMHUECKOW, TEXHOJOTUYECKOH, HKOJIOTHUYECKOM,
COLMAJIBHOW M 3TUYECKOH cepax IesTeIbHOCTH YelIOBEKa, POJib U MECTO (pU3MKH B
COBPEMEHHOMN Hay4YHOU KapTUHE MHpa, 3HAYCHUE OIMCATEIIbHOH,
cUCTeMaTH3HUpYIOIeii, OOBSICHUTEIILHOW M MPOrHOCTUYECKONH (QyHKUMi (uznyeckont
TEOPHUH — MEXAHWUKH, MOJEKYJSIPHOU (PU3MKH U TEPMOIMHAMMKH, POJb (pusnyeckont
TeOpHH B (POPMHUPOBAHUU MPEACTABICHUHN O GU3NUECKON KapTHHE MHPA;

pa3nuyath yCIOBHS MPUMEHUMOCTH Mojeie (U3MYecKuX Tel U IPOLECCOB
(sIBIIEHMIT): MHEpLMANbHAS CUCTEMa OTCUYETA, A0COIIOTHO TBEPAOE TENI0, MaTEepUaIbHAs
TOYKA, PAaBHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajeHue, aOCONIOTHO ympyras
nedopmarusi, abCONIOTHO yNpyroe u abCONOTHO HEYNpPYyroe CTOJIKHOBEHUS, MOJEIN



rasa, *XKUJAKOCTH M TBEPJAOTO (KPUCTAIUIMYECKOIO) Teja, WICANbHBIM ra3, TOUEUYHBIN
3aps, ONHOPOIHOE JIEKTPUUYECKOE I0JIE;

pa3nuyath yciaoBus (IpaHUIbl, 00JacTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OTPaHUYCHHOCTb
HCIIOJIb30BAaHUs] YACTHBIX 3aKOHOB;

aHAM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl U SBICHHS, HCIONb3Ys
OCHOBHBIE IIOJIO)KEHHMSI WU 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh MEXaHMUYECKOIO
JBIDKEHUS, (OpPMyNBI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIKEHUS, MpeoOpa3oBaHuUs
lanmunes mi1d  CKOpoCTM M IEpEeMEILlEHMs, 3aKkOHbl  HbpIOTOHa, NpUHIUI
OTHOCHUTENBHOCTH ['anuiies, 3aKOH BCEMHUPHOIO TATNOTCHUS, 3aKOHbI COXpPAHEHUs
UMIyJIbca W MEXaHWYECKOW ODHEpPruu, CBs3b pabOThl CWIBI C HW3MEHEHHEM
MEXaHWUYECKON DJHEpPruM, YCIOBUS DPABHOBECHA TBEPAOrO Tela), IPHU ITOM
HCIIOJIB30BAaTh ~ MAaTEMAaTHUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTb  yCJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IpeoOpa3oBanuil ['anmmues, BTOPOro U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHMs UMITYJIbCA U MEXaHUYECKON DHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aHAJM3UPOBATh U OOBSACHATH TEIUIOBBIC NMPOLIECCHl M SBJICHUS, HCIIONB3YSI OCHOBHBIC
nonoxkenns MKT u 3akoHBI MOJEKYJSIpHOW (U3MKM M TEPMOAWHAMHKH (CBS3b
JIABJICHUS UJICAJIBHOTO Ta3a CO CPEAHEN KUHETUUECKON SHEPrUuel TEIIOBOrO JBHKEHUS
U KOHLEHTpaluel €ero MOJIEKYJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpEAHEH
KMHETUYECKOM DJHEPrUel TEIUIOBOIO [JBWKEHMSI €ro 4YacTULl, CBs3b JaBJICHUS
HJeaJbHOIO Ta3a C KOHLEHTpAaUUEHW MOJEKYJI M €ro TeMIIepaTypoH, YpaBHEHHE
MenpneneeBa—Knanelipona, nepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHHUS
SHEPruM B TEIUIOBBIX IPOIECCAaX), IMPU 3TOM MCIOJIb30BaTh MAaTEMaTUYECKOE
BBIPA)KCHUE 3aKOHOB, YKa3blBaTh YCJIOBUs IPUMEHUMOCTH ypaBHEHUs MeHJeneeBa—
Knaneiipona;

aHANM3UPOBaTh U OOBSACHATH DIIEKTPHUUYECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIC
II0JIO)KEHHUS M 3aKOHBI EKTPOJANHAMUKH (3aKOH COXPaHEHMsI JJIEKTPUYECKOTO 3apsiaa,
3akoH  KynoHa, NOTEHIMAIbHOCTb  3JEKTPOCTATHUUECKOIO  IOJIA,  HPHUHIMII
CYNEPIIO3ULIMHU DJIEKTPUYECKUX IIOJIEH, NIPU TOM YKa3blBas YCIIOBHUs IPUMEHHMOCTH
3akoHa KyiioHa, a Takke NpPaKTUYECKH BaXKHbIE COOTHOILIEHHA: 3aKoHbl Oma i
y4acTKa LEeNu U I 3aMKHYTOM JIEKTPUYECKOU LenH, 3akoH Jxxoynsa—JIeHna, nmpasumna
Kupxroda, 3axonst @apazes 1Jis 3IEKTPOIN3a);

OIMUCHIBATh (PM3NYECKHUE MPOLECCHI U SIBICHUS, MCIIONB3Ys BEJINYMHBI: EPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€a U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, JABJICHUE,
MOTEHIMAJbHAsT AHEPIus, KUHETHYECKas JHEprusi, MEXaHudeckas sHeprusi, pabora
CUJIBI, LEHTPOCTPEMUTEIBHOEC YCKOPEHHUE, CHJIa TSKECTH, CWJIa YIPYrOCTH, CHIIA
TPEHUS, MOIIIHOCTb, SHEPI'Us B3aUMOICUCTBUS Tena ¢ 3eMiEil BONM3U €€ MOBEPXHOCTH,
SHEprus ynpyroil negopManuu MpYKUHBI, KOJUYECTBO TEIJIOTHI, a0CONIOTHAs
TeMIeparypa Teia, paboTa B TepMOJWHAMUKE, BHYTPEHHSS SHEPTHs HJCAILHOTO
OJTHOATOMHOTO Tra3a, pabdoTa HIEaJbHOr0 ra3a, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/1YyXa,
KIIl wmneanbHOro TEIJIOBOTO JBHUTIATENs; AJIEKTPUUECKOE II0JIe, HANpPsHKEHHOCTD
JJIEKTPUYECKOTO II0JI, HANPSHKEHHOCTH IIOJISI TOYEYHOrO 3apsfa WIH 3apsKEHHOIO
mapa B BaKyyMe U B JHUDIJIEKTPUKE, IIOTEHIUAJ JIEKTPOCTATUYECKOIO I0JIs, Pa3HOCTb
IIOTEHIMAJIOB, JJIEKTPOABUKYIAs CWJIA, CHJA TOKA, HAIPSHKEHUE, MOIIHOCTH TOKa,
JJIEKTPUYECKass EMKOCTh INIOCKOIO KOHJEHCATOpa, COIPOTUBIECHUE ydacTKa LEIHU C



MIOCJIEOBATENbHBIM ¥ MApAJJICIBHBIM  COEAMHEHHEM  PE3HCTOPOB,  3HEPIHUsd
3JIEKTPUYECKOTO I0JII KOHIEHCATOPa;

OOBSICHATE  OCOOEHHOCTH MpPOTeKaHWs (U3MYECKUX  SBJICHUH: MEXaHMYEeCKOoe
IBIDKEHUE, TEIUIOBOE JBWIKEHUE YACTHI[ BEIIECTBA, TEILUIOBOE PpPaBHOBECHE,
OpOyHOBCKOE JABIKEHHE, TU(Qy3Hs, HCIapeHHe, KUIEHUEe U KOHIEHCallusl, TUIaBJICHUE
U KpUCTAUIM3allMs, HANpPaBICHHOCTb  TEIUIONEpENauM,  DJICKTpHU3alUs  Tell,
SKBUIIOTEHIIUAIBHOCTh TIOBEPXHOCTH 3aPSKEHHOIO IPOBOAHMKA;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (hM3NYECKON BETUYMHBI OT JPYToH ¢
HCIOJIb30BAaHUEM TPSAMBIX H3MEPEHHH, NpPU 3ITOM KOHCTPYHpPOBaThb YCTaHOBKY,
(UKCUPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH (DU3MYECKMX BEIHUYUH B BHUJIE
rpaduKoB ¢ Y4ETOM aOCOMIOTHBIX MOTPEIIHOCTeH HW3MEPEHUH, AeNaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEI0BAHNS;

MPOBOJUTH KOCBEHHBIE M3MEpPEHHMS (HU3MUECKUX BEJIWYMH, NPU STOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEpEHHs, OIICHWBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTH  OIBITHI 10 IPOBEPKE MPEAJOKEHHOM TUIIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJH3UpPOBATh
II0JIy4YE€HHBIE PE3YJIbTATHI U JEJIaTh BBIBOJ O CTaTyCe NPEI0KEHHON TUIIOTE3HI;
coOuoaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUM HCCIEAOBAaHHMIA B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIEeI0BATEIbCKOW M MPOEKTHOU
JESITeIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M J1aOOPaTOPHOTO
00opyIOBaHUs;

pemiath pacy€THBIE 3a/Ja4d C SBHO 3aJlaHHOM W HESBHO 3aJaHHON (PU3NYECKOM
MOJIETIbIO: Ha OCHOBAaHWU aHalM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PUIUUYECKOM
MOJIENIM, OTBEYaroulel TpeOOBaHUSAM 3a/aud, TNPUMEHATH (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJaThl (U3MUECKUX TEOpUH TPU  HCIOIH30BAHUU
MaTEMaTUYECKUX METOJOB pEIIEHUs 3a1ad, MPOBOJUTh pPACUETHl HA OCHOBAHHUHU
UMEIOIUXCA JaHHbIX, AHAIM3UPOBATh peE3ylbTaTbl U KOPPEKTUPOBATH METOJBI
peLIeHUs ¢ YYETOM IOJIyYE€HHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHBIE 3a7auu, TpeOyIoIue MpUMEHEHHsI 3HaHUH U3 Pa3HbIX pa3/iesioB
Kypca (HU3UKH, a TaKKe MHTETPAllM 3HAHUN W3 JPYTrUX MPEIMETOB €CTECTBEHHO-
HAay4yHOIO IMKJa: BBICTPAUBATh JIOTMYECKYIO ILIEMOYKY pacCyKIEHUHl C Omopoil Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHUS;

MCTOJIb30BATh TEOPETUYECKHE 3HAHUS JUISI OOBSICHEHHS] OCHOBHBIX NMPHHLUIIOB paOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOANUTH PUMEPHI BKJIA1a POCCHMCKUX U 3apYOEKHBIX YUEHBIX-(PHU3HKOB B Pa3BUTHE
HayKHd, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO0 MHpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHaM3UpOBaTh M  OLEHUBATh TOCIEACTBUA OBITOBOW H  NPOU3BOACTBEHHOU
JESITeIbHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MUYECKUMH IPOLECCaMU, C MO3UIUN
9KOJIOTUYECKON 0e30macHOCTH, IIpEJICTaBICHUN 0 panoHaIbHOM
IIPUPOIONIOIB30BaHNH, & TaKXXE PAa3yMHOM HCIIOJIb30BAHUU AOCTM)KEHMH HAyKu H
TEXHOJIOTHH [Tl TATBHEHUIIIETO Pa3BUTHSI YEIIOBEYECKOTO O0IIEeCTBa;

MPUMEHSATH pa3IMyHbIe CIOCOO0BI paboThl ¢ MH(OpMaIel GpU3nIecKoro coepKaHus ¢
UCTOJBb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpPH  ITOM



UCIOJNB30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JJs  IIOHCKa,
nepepaboTKU ¥ TNpeAbABICHUS Y4eOHOW U HAyYHO-TIOMYJSIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS W HMHTEPIpETalud WH(POpPMAIUU, TOJyYEHHOH M3 Pa3INYHbIX
MCTOYHHUKOB, KpUTHYECKH aHAJTU3UPOBATh MOIy4aeMyr0 HHPOPMALIMIO U OLICHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWHA, TaK M HAa OCHOBE aHAJIN3a
MCTOYHHKA HH(POPMALIUY;

NPOSIBJIATh  OpPraHU3allMOHHbIE W  TO3HABATENbHBIE YMEHHS CaMOCTOSTEILHOTO
npuoOpeTeHUs] HOBBIX 3HAHUH B TMpoOIlEcCe BBIMOJHEHUS NPOEKTHBIX M y4eOHO-
HCCIIeIOBAaTENILCKUX PaldoT;

paboTaTe B Trpynme C KWCHOJHEHHWEM pa3IMYHBIX COLMANBHBIX POJIEH, IUIAHUPOBAThH
paboTy TIpymmbl, PpaUOHAIBHO pACHpPENeNsaTh ACSITEIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)XJOTO M3 YUYaCTHUKOB IPYIIBI B PELICHHUE
paccMaTprBaeMoi poOIeMbl;

OPOSIBIIAITH  MOTHBAIMIO K  Oyaymed npodecCHOHANbHON — JOESITETbHOCTH MO
CHEUUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPO(UIISL.

K xonny obyudenust B 11 knacce npenMeTHBIE pe3ysbTaThl Ha YIIyOJIEHHOM YpOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHUH:

MOHUMATh pOJIb (U3UKK B HSKOHOMHYECKOH, TEXHOJOTUYECKOW, COIHMAIBLHOU H
THYECKOU cdepax NesTeTbHOCTH YellOBeKa, POjb U MECTO (M3UKUM B COBPEMEHHOMU
Hay4YHOU KapTUHE MUPA, POJIb aCTPOHOMUU B IIPAKTUYECKOMN JAEATEIBHOCTH YEIIOBEKA U
JAIbHEHIIEM  HAYYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYECHHE  OIUCATEIbHOM,
cUCTeMaTH3HUpYIOIeii, OOBSICHUTEIIBHOW M MPOrHOCTUYECKONH (QyHKUMH (uznyeckont
TEOPUU — IIIEKTPOJUHAMHUKH, CIECLUAIBHOU TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢bu3uky, ponb GU3NIECKON Teopuu B (GOPMHPOBAHUU MPEACTABICHUNA O (prusnyeckont
KapTHMHE MHUpPA, MECTO (PU3MUYECKOW KApTUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOJE;

pa3nuyath yCIOBHS MPUMEHUMOCTH Mojeiei (U3MYecKMX Tel U IPOLECCOB
(sBIEHMI): OOHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJICOaHMs, MAaTEMaTU4YECKUIl MasTHUK, WACAJIbHBIA IPY>KUHHBIN
MasiTHUK, TAPMOHHYECKUE BOJIHBI, UJCANbHBIN KOJeOaTeIbHBINH KOHTYD, TOHKAs JIMH3a,
MOZEJIEW aTOMa, aTOMHOTO spa ¥ KBAHTOBOM MOJIENIH CBETA;

pa3nuyath yciaoBusi (IpaHUIbl, 00JacTH) NPUMEHUMOCTH (U3NYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OTPaHUYCHHOCTD
HCIIOJIb30BAaHUs] YACTHBIX 3aKOHOB;

aHAM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIC MPOIECCHI U SIBICHUS, UCIIONb3Ys
OCHOBHBIC IIOJIOKEHMSI UM 3aKOHBl DJIEKTPOAMHAMUKM M CIELUAJIbHOM TEOpUH
OTHOCHUTEJILHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOIo 3apsia, cuwia AmIiepa, cuia
JlopeHna, 3aKOH D>JIEKTPOMAarHUTHOM MHAYKIUHM, npaswio Jlenma, cBsazp O/1C
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUUECKOM LENH CO CKOPOCTbIO M3MEHEHUS CHUJIBI
TOKa, MOCTYJIaThl CIIELMAIbLHON TEOPUN OTHOCUTEIBLHOCTH DWHIITENHA);
aHATM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIONB3YsI TIOJI0KECHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHmITelHa A1 poTorddexTa, NMepBblii U BTOPOU
mocTynatel bopa, MPUHIMIT COOTHOIICHUS HEeompenenéHHoCcTel [ eiizen0epra, 3aKOHBI
COXpaHEHUs 3apsi0BOr0 U MacCOBOIO YHCE U DHEPIUM B SICPHBIX PEAKLUAX, 3aKOH
PaaMoOaKTUBHOTO pacnaaa);



OIUCHIBAThH (PU3UYECKHE MPOLECCHl U SABJICHHS, UCIIONb3Ys BEIUYHHBI: HANPSHKEHHOCTh
ANEKTPUYECKOTO  MOJIA, MOTEHIMAl  3JEKTPOCTaTUYECKOIOo  MOJs,  Pa3HOCThb
MIOTEHLIMAJIOB, AJIEKTPOJABWKYILAs CHJIA, WHIYKLUUS MarHUTHOTO II0JI, MarHUTHBIN
IIOTOK, cuia AMIepa, HHIYKTUBHOCTb, JJIEKTPOJABIKYINAs CHUJAa CAMOUHAYKIIMH,
SHEPrusi MarHUTHOT'O I0JI MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA MMITYJIbC, TTOJIHAS
SHEPIHUsl, SHEPTHsl TIOKOSI CBOOOIHOM YaCTHIIbI, SHEPTUS U UMITYJIEC (POTOHA, MaccoBoe
4HCIIO U 3apsi] siApa, SHEPTUs CBA3M s11pa;

OOBSICHATE OCOOEHHOCTH TMPOTEKaHHsI (PU3MUYECKUX SBJICHUN: DIEKTPOMarHUTHAs
WHAYKIUS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEepEHIs BOJIH, TUPPaKLUs, TUCTIEPCHS,
MOJTHOE BHYTPEHHEE OTpaxkeHue, Gportoanekrpuueckuit apdexr (porosaddekr), ansda-
u Oera-pacmaabl  sAep, TaMMa-M3lyuyeHHe siaep, (U3UYECKHe  MPHUHLUIBI
CIEKTPAJILHOTO aHalln3a M paboThI J1a3epa;

OIpEeAEIATh HalpaBIE€HUE WHIYKIUU MArHUTHOTO IOJIA IIPOBOAHMKA C TOKOM, CHJIbI
Awmrniepa u cuisl JIopeHna;

CTPOUTH H300paKEHHE, CO37aBacMOe IUIOCKUM 3€pKajioM, TOHKOW JMH30H, U
paccUnThIBaTh €r0 XapaKTEPUCTHUKHY;

IIPUMEHSTh OCHOBOIIOJIATAIOUINE ACTPOHOMUYECKUE MOHSATHS, TEOPUU U 3aKOHbBI IS
aHanmM3a W OOBSCHEHHs (PU3MUYECKUX TMPOLECCOB, MPOUCXOIAIIMX B 3BE3AAX, B
3BE3IHBIX CHUCTEMax, B MEXIaJlaKTHUECKOW cCpefe; IBMKEHUS HEOECHBIX Tel,
SBOJIIOIMH 3BE311 M BeceleHHoi;

MIPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIWYMH C HCIOJIb30BaHHEM
NPSMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJyYeHHOH 3aBUCUMOCTH (DM3WYECKHX BEJIUYMH B BUAE TpapuKoB C yd&€ToM
aOCONIOTHBIX ~ TOTPEIIHOCTEH W3MEPEHWH, JelaTh BBIBOABI MO  pe3yjbTaTaM
HCCIIEI0OBaHUS;

MPOBOJUTH KOCBEHHBIE M3MEpPEHHMS (HU3MUECKUX BEJIMYMH, NPU STOM BBIOMpAThH
ONTUMANBHBIA METOJ H3MEpEHHs, OIICHWBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTH  OIBITHI 10 IPOBEPKE MPEAJOKEHHOM TUIIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJH3UpPOBATh
II0JIy4YE€HHBIE PE3YJIbTATHI U JEJIaTh BBIBOJ O CTaTyCe NPEI0AKEHHON TUIIOTE3HI;
OIHCHIBATh METOBI IIOJYyUEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHU;

coOuoaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUM HCCIEAOBAHHIA B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIEeIOBATEeIbCKOW M MPOEKTHOU
JESITeIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOTO
00opyI0OBaHUs;

pemiate pacy€THBIE 3a/Ja4d C SBHO 3aJlaHHOM W HESBHO 3aJaHHON (PU3NYECKOM
MOJICNIbIO: HAa OCHOBAaHMM aHajM3a YCJIOBUS BbIOMpATh (U3MYECKHE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 33]auu, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3UYECKUX TEOPUH MPH HCHOJIb30BAHUM MAaTEMaTHUYECKUX METOJIOB
pelieHns 3ajad, IMPOBOAUTH pacuy€Tbl HAa OCHOBAaHMM HUMEIOIIMXCS JaHHBIX,
aHAJIN3MPOBATh PE3YJbTAaThl M KOPPEKTHPOBATb METOJBl PpELIECHUS C Y4YETOM
IIOJIyYE€HHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbBIE 3a7auu, TpeOyIoIye MPUMEHEHHs 3HaHUH U3 Pa3HbIX pa3/iesioB
Kypca (HU3UKH, a TakkKe MHTETPAlliM 3HAHUN W3 JPYyTruX MPEeIMETOB €CTECTBEHHO-



HAY4YHOTO IIMKJIA: BBICTpAMBATh JIOTHUECKYIO IIETIOUKY DPACCYXXICHUN C OMOpO Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUS JUISI OOBSICHEHHS] OCHOBHBIX NMPHHLIUIIOB paOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOAUTH IPUMEPHI BKJIA1a POCCHMCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO0 MHpPA, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHaM3UpOBaTh M  OLIEHUBATh TIOCIEACTBUA OBITOBOW H  NPOU3BOACTBEHHOU
JESITeIbHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MUYECKUMH IPOLECCaMU, C MO3UIUN
HKOJIOTHUECKOM 0e30macHOCTH, npeCcTaBICHUN 0 parnroHaIbHOM
MPUPOJIONIONB30BAHUN, a TAKXKE PAa3yMHOM HCIOJB30BAHUU JIOCTMIKCHUH HAyKu W
TEXHOJIOTHH [Tl TATBHEHUIIIETO Pa3BUTHSI YEIOBEYECKOTO O0IIECTBa;

MPUMEHSTH pa3IMyHbIe CIOCOO0BI paboThl ¢ MH(OpMaIel GpU3MIECKOro coepKaHus ¢
UCTOJb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpH  ITOM
UCTOJNb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JJs  IIOHCKa,
nepepaboTKu ¥ TpPeAbABICHUS Y4eOHOW U HAyYHO-TIOMYJSIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEpIpEeTalud HH(POpPMAIUU, TOJyYEHHOH M3 Pa3INYHbIX
MCTOYHHUKOB, KpUTHYECKH aHAJIU3UPOBATh MOIy4aeMyr0 HHPOPMALIUMIO U OLICHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWH, TaK M HAa OCHOBE aHAJIN3a
MCTOYHMKA HH(POPMALINY;

NPOSIBJIATh  OpPraHU3allMOHHbIE W  TO3HABATENbHBIE YMEHHS CaMOCTOSTEILHOTO
npuoOpeTeHUs] HOBBIX 3HAHUH B MpOIECCE BBIMOJHEHUS NPOEKTHBIX M y4eOHO-
UCCIIeIOBAaTENILCKUX paldoT;

paboTaTe B Trpynme C KUCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX pOJICH, IIAHUPOBATH
paboTy TIpymmbl, PpaUOHAIBHO pACHpPEAeNsATh MACSATEIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)XJOTO M3 YUYaCTHUKOB IPYIIIBI B PELICHHUE
paccMaTprBaeMoi IpoOIeMbl,

OPOSIBJIAITH  MOTHBAIMIO K  Oyaymed npodecCHOHaNbHON — JOESITEIbHOCTH MO
CHEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHue pa3/iesioB H TEM NPOTPaMMBbI (1popric)
n/n Beero Konurpoabunie | Ilpakruueckue | ofpasoBaTesbHBIE
padoThI padoThI pecypebl
baza/IIpoduns
Pasnea 1. HAYUYHBIA METO/ IIO3HAHUS IIPUPOIbI
1.1 HayunbIil MeTO TO3HAHUS TPUPOIBI 2/5 1/1 0/1
Htoro no pazneny 2/5
Paznen 2. MEXAHUKA
2.1 Kunemarunka 5/14 0/1 0/2
2.2 Junamuka. Ctatuka TBEPIOTO Tena 7/16 0/1 0/1
23 3aKOHBI COXPAaHEHHS B MEXaHUKE 6/15 171 1/3
Htoro no pazneny 18/45
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun 9/21 171 1/4
32 Tepmonunamuka. TerioBbie MalTMHBI &/20 1/1 1/3
3.3 ArperatHbie cOCTOsIHUS BeniecTBa. Da3oBbie 514 0/1 112




[IepPEXObI

Htoro no pazneny 22/55

Paznen 4. DJIEKTPOJAUHAMUKA

4.1 DJEeKTpUUECcKOoe MoJie 8/20 0/1 172
4.2 [TocTOSIHHBIH AIIEKTPHUUYECKUI TOK 4/10 0/1 2/3
4.3 Toku B pa3nmUYHBIX Cpeaax 8/18 1/1 0/5
Htoro no pazneny 20/48

Pazpnen 5. IOBTOPEHHUE

5.1 [ToBTOpeHue 6/17 1/1

Hroro no paszneny 617

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68/170 6/11 7/26




11 KJIACC

Konn4yectBo yacos DJIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
) MpOorpaMMbI Beero Koutpoabusbie | IIpakTudeckue o0pa3oBaTe/IbHbIE
paﬁon paﬁoTbl pecypchl
baza/IIpoduns
Pazgen 1. QJIEKTPOJANHAMUKA

1.1 MarunuTtHoe noie 6/15 1/1 2/2
1.2 DNeKTpOMarHuTHasl MHAYKIHS 6/15 171 11

Hroro no pazneny 12/30

Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckue KojaeOaHus 4/10 172
2.2 DJeKTpOMarHuTHbIE KOoJeOaHus 6/15
’3 MexaHHueCKUe U AJIEKTPOMarHUTHbIC 4/10 L1
BOJIHBI

24 Onruka 10/25 3/5

Hroro no pazneny 24/60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
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3.1 OcuoBsl CTO 4/10 171 0/1

Hroro no pazneny 4/10

Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckyisipHO-BOIHOBOM Ayan3m 6/15
4.2 ®usnka aToma 4/10 0/1
43 du3nka aTOMHOTO S/Ipa ¥ AJIEMEHTaPHBIX 4/10 n
YACTHIL
Htoro no pazneny 14/35

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU

8/20

0/1

Hroro no pasneny

8/20

Pa3nea 6. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus u 00001IeHe
MPEIMETHOTO COJICPYKAHMS U OIbITa

6.1 ) 6/15 1/1
JesITeIbHOCTH, TIPUOOPETEHHOTO TPU
n3yueHnn kypca ¢usuku 10 — 11 kmaccon
Htoro no pazneny 6/15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68/170 6/6 7/13
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBHOMN ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHpOBATh Ha MpUMeEpax pojib U MeCcTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJIOTUM, B IPAKTUUECKOU IEATEIbHOCTH JIIOAEH

10.2

Y4YuThIBaTh TPAHUIBI NPUMEHEHHUS M3YYCHHBIX (U3NYECKHX MOJIENEH:
MaTepHalibHas TOYKa, HHepIHalbHas CUCTeMa 0TCUYETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUIAKOCTEH U TBEPABIX TEll,
TOYECUHBIN HNIEKTPUUYECKHIA 3apsi/l — IPU PELICHUN (PU3NIECKUX 3a/1au

10.3

Pacnio3naBath ¢u3nueckue sBIeHUS (IIPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB ~MEXAHHUKH, MOJIEKYISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUS
BELIECTBA U JJIEKTPOAMHAMUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TaJeHHe Tel, JBW)KEHHE I10
OKPYXHOCTH, HWHEpIHs, B3aumMojeicTBue Tten; nudQys3us, OpOyHOBCKOE
JBMKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00BEMa Tel
MpU HarpeBaHud (OXJIAKJEHHHU), TEIJIOBOE paBHOBECHE, HCIApEeHHE,
KOHJEHCALlNs, TJIABJIEHUE, KPUCTAJUIM3ALMS, KUIIEHNE, BIAXKHOCTh BO3/1yXa,
MOBBILLIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MEX1y IapaMeTpaMH COCTOSIHMS raza B M30IPOLIECCax; 3JIEKTPU3aLus Tell,
B3aUMOJICVICTBHE 3apsAI0B

10.4

OnwuceiBaTh MEXaHUYECKOE IBM)KEHHE, UCIOJB3Ys (PU3NUECKUE BEIUYHHBI:
KOOPAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ Tejla, KWUHETUYEeCKas DHEprus, IOTCHUUAlIbHAsA JHEPIUs,
MexaHudeckas paboTa, MeXaHM4YecKass MOIIHOCTb, MPU  ONUCAHUHU
MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH, MX
0003HaYeHHUS M EAMHUIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
($U3NYECKYIO BEIMUMHY C APYTUMH BETHUYUHAMU

10.5

OnwuceiBaTh M3y4YCHHbIE TEIJIOBBIE CBOWCTBA TEJN M TEIJIOBHIE SIBJICHUS,
UCTONB3Yys (pU3MUYecKre BETUYMHBL: JaBJIEHUE rasa, TeMIleparypa, CpenHss
KUHETHYECKast SHEPrus Xa0THYECKOTO JBYKEHUS MOJIEKY,
CpeIHEKBaJIpaTU4YHasi  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS »Heprus, pabora rasza, KO3((UIMEHT IOJIE3HOTO JeHCTBUS
TEIJIOBOTO JBUTATENsl; MPU OMUCAHWU NPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICJI UCHOJIB3yEMbIX BEIMYMH, WX O0O3HAYCHUS W €AMHUIIBI, HAXOIUThH
(GopMysBl, CBS3BIBAIOIIME MaHHYIO (DU3MYECKYI0 BEIWYHMHY C JPYyTUMH
BEJIMYMHAM

10.6

OnuceiBaTh HU3YYCHHBIC SJICKTPUYICCKUC CBOMCTBa BCIICCTBA n

47




AJIEKTPUUYECKUE SIBICHUS (TPOLIECCHI), MCIIONB3YsS (U3NUECKUE BEITHMYUHBI:
JJIEKTPUYECKUN  3apsill, DJEKTPUYECKOE II0JIe, HANpPsHKEHHOCTh 10U,
IIOTEHIMAJ, PA3HOCTh IIOTEHLIUAJIOB; IIPU ONMCAHUU NIPABUIIBHO TPAKTOBATH
(Gu3NUYeCKUi CMBICT UCTIONB3YEMBbIX BEIUYHH, UX 0003HAYCHUS U €IUHUIIb;
yKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIME IAHHYIO (U3UYECKYIO0 BEIMYUHY C
JAPYTUMU BEJIMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE MPOLIECCHI U SBJICHHS, UCTIONB3Ysl (PU3NUIECKUE
3aKOHbl M NPUHUMUIIBL: 3aKOH BcemupHoro tsaroreHus, [, II u III 3akonsl
HproTtoHa, 3aKOH COXpaHEHUs MEXAHUYECKOW SHEPTUHU, 3aKOH COXpPAaHEHUS
WMIIyJIbCA, TMPUHIMUI CYNEPHO3ULMH CHJI, NPUHUWI PABHOIPABUS
WHEPLHUAIBHBIX CHCTEM OTCYETA; MOJEKYJSPHO-KUHETUYECKYIO TEOPHIO
CTPOECHUSI BEIECTBA, TIa30BbI€ 3aKOHbBI, CBA3b CpPEOHEH KUHETUYECKON
SHEPTUHU TEIUIOBOTO JIBIDKEHUS MOJEKYNl ¢ aOCONIOTHOW TeMIlepaTypoi,
MEPBBIM 3aKOH TEPMOJAMHAMHUKHK; 3aKOH COXPAHECHHS DIIEKTPUUYECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pa3indaTrh CIOBECHYIO (DOpPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAKCHHE W YCJIOBUS (TPAHUIIBI, 0OIACTH)
MIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHLUIBI JCHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyarb yCIOBHS HMX  0€3011aCHOTO
HCIIOJIb30BaHUs B [IOBCEIHEBHOM KU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEAOBAHUIO (DU3MUECKHUX SBICHUNA U
MIPOLIECCOB C MCIIOIH30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath nmpobiemy (3agady) ¥ TUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 00OPYIOBaHUS, POBOIUTEH OMBIT
1 (OPMYJIUPOBATH BBEIBOJIBI

10.10

OcymiecTBIATh NpsMbIE U KOCBEHHBIE M3MEpeHHs] (PU3NYECKHX BEIHYUH;
IPU ATOM BBIOMpATh ONTHMANBHBIA CHOCOO M3MEPEHHUs] U HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKU IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenmoBaTh  3aBHCHUMOCTH  MEXIy (U3NYECKUMH  BEIUYMHAMU C
WCIIONIb30BAHUEM TPSIMBIX HM3MEPEHUH; TpPH OTOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHpPOBATh  pPE3yNbTaThl  TOJYYEHHOW  3aBUCHUMOCTH
(Gu3MYECKUX BEIMYUH B BUJE TAOMUI] M TpaduKOB, JENaTh BBIBOIBI IO
pe3ysbTaTtaM UCCIIeIOBAHUS

10.12

Coburonath npaBuia 6€30MacHOTO TPYAA MPH MPOBEJCHUN UCCIICAOBAHHM B
paMkKax  y4eOHOro  JKCIEPHUMEHTa, y4eOHO-HCCIIEOBATEIbCKON U
MIPOEKTHOM JESITEIBHOCTH C MCIIOIB30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7auMl ¢ SBHO 3aJaHHOM (U3MYECKOW MOJIENbIo,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M MPUHIIUIIBI; HA OCHOBE aHAJIM3a yCIIOBUS
3a/la4¥l BBIOMPATh (PHU3UYECKYIO MOJEINb, BBIACIATh (DU3NUECKHE BEITUIMHBI
u QGopMyIbl, HEOOXOAUMBIE sl €€ pEelIeHUs, MPOBOJUTH PACUEThl U
OILICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

10.14

Pemarn KadCCTBCHHBIC 3aJa4n: BBICTpAanNBATh JJOT'MYCCKHU
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HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHUHM C ONOPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

10.15

Hcnonp3oBaTh  MpH  peHIEHMH  y4eOHBIX  3aJad  COBPEMEHHbBIC
MHPOPMALIMOHHbIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPOpETallud U TPEACTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
uHpOpMalUY, TOJYYECHHOH U3 pa3IMYHBIX HWCTOYHHUKOB; KPUTHYECKU
aHAJTM3UPOBATh MOyYaeMylo HHPOPMAIUIO

10.16

[TpuBOAUTE IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKd, OOBSCHEHHME IIPOLIECCOB OKPYKAIOLIETO MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnons30BaTh TeOpeTHYCCKUE 3HAHUS N0 (U3UKE B MOBCETHEBHOW KH3HU
s obecriedeHusi 0Oe30macHOCTH TMpU  oOpamieHuH ¢ npubopamu U
TEXHHYECKHMHU YCTPONCTBAMH, JJISI COXPAaHECHHUS 3J0POBbS U COOIIOJICHHUS
HOPM DKOJIOTHYECKOT0 TIOBE/ICHHSI B OKpYXKAIOLIeH cpeie

10.18

PaGorate B Tpymme C BBINOJHEHHWEM Pa3IUYHBIX COIMAIBHBIX pOJICH,
IUTAHUPOBATHh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpelesaTh 005S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHTYaIUsIX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHUE
paccmaTpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

11.1

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHpOBATh Ha MpUMeEpax pojib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJIOTHM, B IPAKTUYECKOW IEATEIBHOCTU JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4YuThIBaTh TPAaHUIBI NPUMEHEHHS M3YYCHHBIX (U3NYECKHX MOJIENEH:
TOYEUHBIN DJJIEKTPUYECKUM 3apsf, sAepHas MOJCIb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO Siipa MPH peIieHN: GU3NIecKuX 3a1a4

11.3

PacniosnaBath ¢usuveckue ABiICHUS (TIPOLIECCHI) U OOBACHITh UX HA OCHOBE
3aKOHOB  JJICKTPOJUHAMUKA W KBAaHTOBOW (DM3HMKH: 3JIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, JICKTPOMArHUTHASI WHAYKIIUS, CHCTBUE
MarHMTHOTO TIOJISi HAa TPOBOJAHUK C TOKOM M JBWKYIIMHCS 3apsil,
AJIEKTPOMArHUTHbBIE KoJIeOaHus u BOJTHBI, PSIMOJIMHEHHOE
pacmnpocTpaHeHHe CBETa, OTpPaXKEHHEe, IMPEIOMIICHHE, HWHTEepPEepEHIIHS,
nudpakiys U MoJsSpHU3allus CBETa, AUCIEPCUs CBETa, (OTOIICKTPUUCCKUN
apdexr (porodddexr), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEWYATOTO
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CIICKTpa aToMa BOaOpOaa, C€CTCCTBCHHAaA u HCKYCCTBCHHAA
PaauOaKTUBHOCTD

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIMYHBIX CpeA) H
AJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECChI), HCIONB3YyS  (U3UUECKUe
BEJIMYUHBI: JICKTPUUECCKUN 3aps], CUjla TOKA, JIEKTPUYECKOE HAIPSKCHUE,
AJIEKTPUYECKOE CONPOTHUBICHHE, pa3HOCTh mnoreHimanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOrO T1ojis, cuina Awmmepa, cuna JlopeHua,
MHJIYKTUBHOCTb KaTYILIKH, SHEPTUs 3JIEKTPUYECKOIO U MAarHUTHOTO IOJIEH,
MEepUoJl W YacToTa KoyieOaHWH B KoyeOaTeIbHOM KOHTYpE, 3apsl U CHia
TOKa B TIPOLIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KOJIEOaHUH,
(GoKycHOE pacCTOSHHE U ONTHYeCKas CHJIa JIUH3bL, TPU ONHCAHUHU
MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH, MX
0003HAYCHHUS W EIUHMIIbI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOLIME JAHHYIO
($U3NYECKyIO BEIMUUHY C APYTUMH BETHUYUHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIOIB3YS
¢u3nUecKue BEJINYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI
MW 4YacToTa CBETa, PHEPrusi M HMMITYyJIbC (OTOHA, TEpHO] TMOIypacnasa,
JHEPIUsl CBA3M ATOMHBIX sJ€p; NPU OIUCAHUU IPABWIBHO TPAKTOBATH
(Gu3NUYeCKUi CMBICI UCTIONB3YEMBbIX BEIUYHH, UX 0003HAYCHHS U €IMHUIIBI;
yKa3bIBaTh (HDOPMYJIBI, CBS3BIBAIOIIME IAHHYIO (U3UYECKYIO BEIMYUHY C
JIPYTUMH BEJTMUYMHAMHM, BEIYUCIATH 3HAUCHHE (PU3NYECKON BETMUUHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3NIECKHE
3aKOHBl W TPUHOMNBL: 3akoH OMa, 3aKOHBI IIOCJIEOBATENFHOTO U
napajyieIbHOTO COSMHEHUS MPOBOIHUKOB, 3akoH /[xoymns — Jlenna, 3akoH
3JIEKTPOMArHUTHOM MHIYKLWH, 3aKOH MPSMOJIMHEHHOTO PacHpOCTPaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE
OiHmTeitHa 111 GoTodpdexTa, 3aKOH COXpAaHEHHS DHEPruH, 3aKOH
COXpaHEHMS MMITYJIbCa, 3aKOH COXPAHEHUs JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MacCOBOTO 4YHCIa, MOCTYJNaThl bopa, 3aKOH pajnOaKTHBHOTO
pacmaza; Tpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIPAXEHHE W YCJIOBUS  (TpaHUIBl,  00JacTH)
MIPUMEHUMOCTH

11.7

Onpenensate HampaBiI€HUE BEKTOpa MHAYKIUM MAarHUTHOIO  IOJA
IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna

11.8

CtpouTh W ONMUCHIBATH H300paKEHUE, CO3AaBACMOE IIOCKHM 3EpPKAJIOM,
TOHKOM JTUH30U1

11.9

BBITIOMHATE 3KCHEPUMEHTHI MO0 HCCIEAOBAHUIO (DU3MUECKHUX SBICHUNA U
MIPOLIECCOB C MCIIOJIH30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath nmpobiaemy (3agady) ¥ TUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 00OPYIOBaHUS, POBOJUTEH OMBIT
1 (OPMYIIUPOBATH BBHIBOJIBI

11.10

OCYU.[GCTBJISITB OpsIMBIC U KOCBCHHBIC HW3MCPCHHA (1)I/I3I/I‘-IGCKI/IX BCJINYHH,
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IPU ATOM BBIOMpATh ONTHMANBHBIA CHOCOO M3MEPEHHUs] U HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKU IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (DU3WYECKUX BEIUYMH C HCIOJIB30BAHUEM
NPSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3yabTaThl TMOJYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUJE
TabauI U TpaduKoB, A€1aTh BBIBOABI 110 Pe3yJIbTaTaM UCCIIET0BaHHS

11.12

Cobronaths npaBuia 6€30MacHOTO TPYAA MPH NMPOBEJICHUN UCCIICAOBAHHM B
pamMkax  y4eOHOTO  JKCHEpPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKON U
MIPOEKTHOM JESITEIBHOCTH C MCIIOIB30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIENbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIM3a yCIIOBUS
3a/la4¥l BBIOUPATh (PU3UUECKYIO MOJEINb, BBIACIATh (DU3MUECKHE BEITUIMHBI
u QGopMyIbl, HEOOXOAUMBIE sl €€ pEelIeHUs, MPOBOJUTH PacCUEThl U
OILICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHUHM C ONOPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

11.15

Hcnonp3oBaTh  MpH  peHIEHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WHPOPMALIMOHHbIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPOpETallud U TPEACTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
uHpOpMalUY, TMOJYYCHHONH U3 Ppa3IMYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAJTM3UPOBATh MOyYaeMylo HHPOPMAIUIO

11.16

OOBSICHSIT, TPUHIMIBI JEHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBHS UX O€30MacHOr0 WCMOJIh30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTE IPUMEPHI BKJIAa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIETO0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnons30BaTh TeOpeTHYCCKUE 3HAHUS N0 (U3UKE B MOBCETHEBHOW KH3HU
s obecriedeHusi 0€30macHOCTH TpU  oOpamieHuH ¢ npubopamu U
TEXHHYECKHMHU YCTPONCTBAMH, JJISI COXPAaHCHHUS 3J0POBbS U COOIIOJCHHUS
HOPM DKOJIOTHYECKOT0 TIOBE/ICHHSI B OKpYXKAOLIeH cpeie

11.19

PaGorate B Tpymme C BBINOJHEHHWEM pPa3IUYHBIX COIMAIBHBIX pOJICH,
IUTAHUPOBATh PaOOTy TPYIIBI, PAIIMOHAIBHO PaCIpelesaTh 005S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHTYaIUsIX, aJeKBATHO
OLICHWBATh BKJAJ KaXIOTO W3 YyYaCTHUKOB TPYIIBI B pEIICHUE
paccmaTpuBaeMoil mpoOIeMbl
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IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Koa Koa nposepsiemoro

pa3aejia JJEMEHTA

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele meronbl
IIO3HAHMsI OKpYyXKarolero mupa. Poss skcriepumenTa
U TEOpUM B IIpoLeCCe IIO3HAHMS  IPUPOJBI.
DKCIepUMEHT B (pU3HKe

1.2

MopenupoBanue buznueckux SABJICHUU u
npoueccoB. Hayunble rumnorespl. @Pusnyeckue
3aKOHBl ¥ TEOpUHM. ['paHHUIBI NPUMEHUMOCTH
¢usnvyeckux 3akoHOB. [IpuHIMI COOTBETCTBHSL.
Pore u wMecto ¢um3uku B (popMupoBaHUH
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MuUpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIIOAEH

MEXAHHWKA

KNMHEMATHUKA

2.1.1

Mexannueckoe  aBWKeHHE.  OTHOCHUTENBHOCTH
MexaHuueckoro aBmxeHus. Cucrema oTcuéra.
Tpaexropus

Ilepememienue, CKOpOCTb  (CpedHssl  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaJIbHOMN
TOYKH, UX TMPOCKIHNU HA OCH CUCTCMbI KOOPJAWHAT.
CrnosxeHue nepeMeIieHni 1 CII0)KEHNE CKOPOCTEN

2.1

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IYTH U IepeMelicHUs
MaTepuaIbHON TOYKH OT BPEMEHU

CBobOoaHoe nazieHne. Y cCKopeHne cBOOOHOTO
najcHus

KpuBonuneiinoe JBHKCHUE. PaBHomepHOE
JBWKEHUE MAaTCPUAIIBHOM TOYKU I10 OKPYXKHOCTH.
VYrioBast CKOpOCTb, JIUHENHAsA CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMUTEIEHOE YCKOPEHHE

TexHuueckue yCTpOMCTBa: CHUIOMETP, ABUKCHUE
CHaps/0B, LICIIHbIE U PEMEHHBIE IIepeJadu

[Ipaktuyeckue paboTbl. V3MepeHne MrHOBEHHOM
ckopoctu. HccienoBaHue COOTHOLIEHUS MEXIY
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My TSAMH, MIPONJIEHHBIMU TEJIOM 3a
MOCJIEI0OBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM [JIBUOKEHMHU C Ha4YaJlbHOM
CKOPOCTBIO, paBHOM HyJO. M3yueHue nBHKCHUA
IapuKa B BA3KOW JKUAKOCTU. M3ydyeHue ABUKECHUS
Tena, OPOIIEHHOTO TOPU30HTAIEHO

2.2

JTIMHAMUKA

2.2.1

IIpunnun orHocurensHOocTH ['anmnes. Ilepsswii
3ak0oH HprotoHa. lHepuanbHbie CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Bropoii 3akoH HproTOHA 11711 MaT€pUaJIbHONW TOYKH B
uHepuuaibHoil cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA /1711 MaTepuanbHbIX TOUYEK

224

3akoH BCEMHUpPHOTro TAroreHus. Cuna TSHKECTH.
[TepBas kocmuyeckast ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TpeHue. Cuia TpeHUs
CKOJIBKEHUSI M cuia TpeHus nokos. Koadduuuent
Tpenus. Cuiia CONPOTHUBIICHUS NPU JBIKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

2.2.7

HOCTynaTeHLHOC u BpalaTeJIbHOC JABHXXCHHC
abCcoOTHO TBEPOTO Tena

2.2.8

MOMEHT CHIBl OTHOCUTEIBHO OCH BpALLECHHUS.
[Ineqo cuibl. YcioBus paBHOBECUS TBEPIOTO Tea B
14(6(0)

229

TexHuueckue yCTponuCcTBa: MOAIIUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckne paboTsl. M3yueHue ABHKCHHA
Opycka M0 HAKJIOHHOHM TUIOCKOCTH TOJ JEHCTBHUEM
HECKOJIBKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOUIMX B  JIehOpMHPYEMOi
Npy>)KHHE M PE3NHOBOM 00paslie, OT BETUYMHBI UX
neopmanuu. MccnenoBanue yciaoBUN pPaBHOBECHS
TBEPAOTO TEJIa, UMEIOLLEr0 OCh BpaIlCHUs

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMmnynec  MaTepHanbHOM — TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYEK. IMITyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeNa

232

3akoH coxpaHeHus umiynbca B MCO. PeaktuBHOE
JBUKECHHE

233

PaGora cuiet
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234

MoHoOCTh CUIBI

235

Kunernueckass »dHepruss MaTepHAIbHOM TOYKH.
TeopeMao KMHETUUECKOU SHEPTUH

2.3.6

ITorenumaneHas sHeprud. [loTeHnuanbHas 3HEprus
yIpyro ne(pOopMHUPOBAHHON IIPY>KUHBI.
[TorennuanbHast HEPrus Teja BOJIN3U MOBEPXHOCTH
3emin

2.3.7

[loTeHunanpHble U HEMOTEHIMAIbHbBIE CHIIbL. CBS3b
paboOThl HENOTEHIMAJIbHBIX CHI C HM3MEHEHUEM
MEXaHWYECKON HHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpPOMCTBA:  ABUXKEHUE  PAKeT,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTuyeckue paboThl. V3ydeHue cBsA3U CKOPOCTEH
TENl Npu Heynpyrom yxaape. MccienoBanue cBsi3u
paboThl CHIBI C W3MEHEHHEM MEXaHWYeCKOH
SHEPIUHU Tela

3 MOJIEKYJISAPHAS ®U3UKA I TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH
OcHoBHbIE MI0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpOoyHOBCKOE IBHKEHHE.
Huddyszus. Xapakrep ABIKEHHUS U B3aUMOICHCTBHSA
YacTHI] BELIECTBA
Mopenu CTpOeHHs TIa30B, JKUIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHUE CBOMCTB BEIIECTBA HAa OCHOBE
9TUX MOJENeH

313 Macca MOJIEKYII. Konnuectso BELIECTBA.
[TocTostHHas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Lienscus
Mopnens upeanpHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€ATIbHOTO
rasa
AbGcomoTHas Temreparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEpPruM  TEIUIOBOTO  JBUKCHUS
yactul rasza. [llkana remneparyp Kenbuna

317 VYpaBuenune Kianeiipona — MenneneeBa. 3akoH
JanbToHa

318 I'azoBbIe 3ak0HBI. M301poLieCcChl B UACAIBHOM rase ¢

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,
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n30xopa, u3obapa

TexHudyeckue ycTporucTBa: TepMOMETP, OapomeTp

3.1.10

[IpakTuyeckue paboTel. M3mMepeHre Macchl BO3ayxa
B KJIacCHOM komHare. MccrnenoBanue 3aBUCHUMOCTH
MEXKIy I[apaMeTpaMH COCTOSIHUSA Ppa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonuHamuueckas cucrema. BryTtpeHHsAs
SHEPrus TePMOANHAMHUECKON CUCTEMBI U CHOCOOBI
e U3MEHCHUS

322

KomnyectBo Ttemnotsl M pabota. BHyTpeHHss
SHEPIUsi OJHOATOMHOI'O MJI€aJIbHOIO ra3a

323

Bunst TEIJIONEepeIayu: TEIJIONPOBOAHOCTb,
KOHBEKLIHs, M3IydeHHe. TeruloéMKoCTh — Tena.
VaenbHas  TEINIOEMKOCTH  BewiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEIJIONepeaye

324

IlepBbiii  3axk0H TepMoauHaMUKHU. IIpumeneHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKH K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTanus paboTHI raza

3.25

TennoBeie MAallIUHBbI. [TpuHIMIIBL JICUCTBUS
TEIUIOBBIX MamwuH. [IpeoOpa3oBaHus SHEPruu B
TermoBbIX MamuHax. Koaddumuent mnonesnoro
nevictBus (nanee — KIIJ1) TeroBoit mamuubl. [pkm
Kapno u ero KI1J{

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
IpoLeccoB B Mpupoze. TeruoBble IBUTATENH.
DKosornyeckue npo0IeMbl TeIUIO3HEPTETHKH

3.2.7

TexHuueckue ycTpoucTBa: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHEP

3.2.8

[Ipaktuyeckne pabGoTbl. M3MepeHue yIenbHOM
TEIJI0OEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

3.3.1

[TapooOpazoBanne M KoHaeHcanus. Mcmapenue u
KUTIEHUE. YJenpHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOCONIOTHAS U OTHOCUTEINIbHAS BIAYKHOCTH BO3TyXa.
Hacpiennsiit nap

333

Teépmoe Ttenmo. Kpucrammmueckue u amopdHbIe
Tena. AHU30TPONMS CBOWCTB KpuCTaJIOB. JKuakue
Kkpuctayabsl. CoBpeMEHHbBIE MaTepUaJIbl

334

[lnaBnenue u KpucTauM3anus. Y IeiabHas TEIIoTa
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iaBieHus. Cyomumanus

3.3.5 YpaBHEHHE TEIUIOBOTO OanaHca
Texuuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOTYyYCHHS
o COBPEMCHHBIX ~ MaTepuajoB, B TOM  YHCIE
HaHOMaTEepPHUAJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuyeckne paboTel. M3MepeHue BIAXHOCTH
o BO3/IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzanus Ten. OJeKTpudeckuil 3apsan. [lBa
o BUJIA YJICKTPHYCCKUX 3aPsII0B
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJHUKH
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumonerictBue 3apsioB. 3akoH Kynona
DnexTpuyecKoe noJie. Hanps>x€nnocts
4.1.5 3NeKTpUYecKoro mojs. [IpuHuuN Cyneprno3uiium.
JInHuy HanPsHKEHHOCTH DJIEKTPUYECKOTO OIS
416 Pabota cuIl AIEKTPOCTATUYECKOTO HOJIS.
o [Morenuuan. Pa3HOCTL MOTEHIMATIOB
4.1 [IpoBOITHUKKM W JAMINEKTPUKH B  TMOCTOSHHOM
4.1.7 3IEKTPUIECKOM noJie. Jusnextpuueckas
IIPOHULIAEMOCTD
OnextpoéMkocTh. KonaeHcaTtop. DneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsKEHHOIO
KOHJIEHCaTopa
Texuuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP, AJIEKTPOCTaTUYECKAs 3alIuTa,
o 3a3¢MJICHHE  DIICKTPONPUOOPOB,  KOHICHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 [IpakTuyeckue paboTHI. N3mepenue
o AIEKTPOEMKOCTH KOHJICHCATOpA
OCTOSHHBIN AJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX
Ycnosus CYILLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 3MeKTpUUecKoro Toka. Microunuku Toka. Cuia Toka.
ITocTostHHBIN TOK
4.2 422 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
423 DNeKTpruyYecKoe CONIPOTHUBJIEHHUE. VYnenpHOE
o COTIPOTHUBJICHHE BEIIECTBA
474 IlocnenoBarenpHOE, NapauIENbHOE, CMELIAHHOE

COCAUHCHUC ITPOBOJHUKOB
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4.2.5

Pabora snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (ganee — DIJC) wu
BHYTpPEHHEE COINPOTUBICHHE HCTOYHUKA TOKa.
3akoH Oma JUISL MTOJTHOM (3aMKHYTOI)
aneKkTpudeckoit nenu. KopoTkoe 3amblkaHue

4.2.8

DNEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCUMOCTb  CONPOTHUBIEHUS  METAIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITy4YKOB

4.2.10

[MonynpoBonnuku. CoOcTBeHHass W IpPUMECHAS
IIPOBOAMMOCTD MOJIYNPOBOAHUKOB. CBoMcTBa p-n
nepexoza. IloaynpoBoHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKU TOK B AIEKTPOIUTAX.
DNEeKTpoNIUTHYECKas! AUCCOLMALIMS. DIEKTPOIIU3

4.2.12

DOnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSTENbHBIM  paspsiA. PasnuyHble  TUIBI
CaMOCTOATENILHOrO paspsaa. Momnus. [1nazma

4.2.13

TexHuueckue yCTpoMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTEIbHbIE
npudopHI, ANIEKTPOOCBETUTENBHbBIE npudopHl,
TEPMOMETP CONPOTHUBIICHUS, BAaKYyMHBIH JHUOL,
TEPMHUCTOPHI u (oTope3nucTopsl,
IIOJIyIIPOBOIHUKOBBIN IMOJ, TaJIbBaHUKA

4.2.14

[Ipaktuyeckre paboThl. M3ydyeHHE CMEUIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMKa TOKa M €r0
BHYTPEHHETO COIPOTUBIICHHUS. Habmonenue
JJIEKTPOJIN3a

11 KVIACC

Kon

pasjaena

4

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OJIEKTPOAMMHAMUKA

43

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTostHHEIE MAarHuThbL. BzaumopaerictBue

IIOCTOSAHHBIX MAarHuToOB
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MarnutHOoe 1nosie. BeKTOp MarHUTHONM MHAYKLUU.
[Ipunnun cyneprno3unuu. JIMHUM — MarHUTHOM

4.3.2 uHAyKIud. KapTuHa JTMHUI MarHuTHON MHITyKIIH
TIOJIS TIOCTOSTHHBIX MarHUTOB
MarnuTHoe 1mojie mpoBOJHHMKA ¢ TokoM. KapTuna
JUHUNA TONSl JUIMHHOTO MPSAMOTO MPOBOJHHMKA H
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C
TokoM.  OmbiT  Opcrena.  BsaumopeiicTBue
MIPOBOJITHUKOB C TOKOM
434 Cuna AMniepa, e€ MOy/Ib U HAPABJICHHUE
Cuna JlopeHua, €€ Monayilb U HalpaBICHUE.
4.3.5 JIBu>KeHME 3apsDKEHHOM 4acTUIbl B OAHOPOJHOM
MarHuTHoM noJie. Pabora cunel Jlopenia
4.3.6 SIBneHue 3NeKTPOMAarHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKIIMHU
433 OJAC wuHAaykmuu. 3aKOH  AJIEKTPOMAarHUTHOM
o uHayknun Papages
BuxpeBoe anexrpuueckoe nose. 9JC nunaykunu B
4.3.9 IIPOBOJHMKE, JBMXKYLIEMCSl IIOCTYIIATEIbHO B
OJTHOPOJHOM MAarHUTHOM I10JIE
4.3.10 [IpaBuso Jlenma
4311 NunyktuBHoCTh. SIBieHne camomHaykiuu. 2J(C
o CaMOMH/TyKIIUH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MO0JIe
TexHuueckue yCTpONCTBA: IOCTOSHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTBHI, JJIEKTPOJBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YACTHUL], UHAYKIIUOHHAS 11€Yb
[Ipaktuyeckne paboThl. M3yueHne MarHUTHOTO
IIOJIsL KaTylIKU ¢ TOKOM. McciienoBanue nencTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

UccaenoBanue SIBJICHUS 3JIEKTPOMATHUTHOMU

WHIYKITH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenpaas cucrema. CBOOOIHBIE KOJICOAHMS.
5.1.1 l'apmonnueckue konebanus. Ilepuon, dwacrora,
5.1 aMIuInTya u ¢asa KoneOaHui
5.12 [IpyxvHHBIA MasgTHUK. MaTeMaTHYECKUNA MASITHUK
513 YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.

Kunemarnueckoeun JUHAMHU4YCCKOC OIIMCaHHC

58




KOJIE0ATEIIbHOTO ABVKECHUS

[IpeBpamieHue SHEPruM MNPU  TaPMOHHUECKUX
Konebanusax. CBA3b  aMIUIUTYABl  KoJeOaHHA

>14 HCXOJHOW BEJMYMHBI C aMIUTHTYIaMU KOJeOaHuit
€€ CKOPOCTH U YyCKOPEHUS
KonebarenbHblit KOHTYD. CBobonHbIe
9JIEKTPOMArHUTHBIE KOJE€OaHWsS B  HJICAIBHOM
5.1.5 KouebaTeaIbHOM  KOHTYype. AHAIOTUS — MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHHMs SHEPruM B  HJICAIBHOM
o KOJIeOaTEILHOM KOHTYpE
BrinyxeHHbIe MEXaHUYECKue KoJIeOaHusI.
5.1.7 Pesonanc. Pe3onancHas kpuBasi. BBIHYXIIEHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs.
518 Ilepemennsblit Tok. CHHYCOUIAIbHBIN IEPEMEHHBIN
o TOK.
51.9 MoIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYIHOE U
o AeiicTByIOlIEEe 3HAYEHHE CUITBI TOKA U HATIPSKCHUSI
Tpaunchopmarop. I[IpousBoacTBo, mnepenada u
notpelieHue IIEKTPUYECKON SHEPIHUH.
51.10 OKOJIOTMYECKHE  PUCKH  IpU  NPOU3BOJCTBE
o HIIEKTPHYECKOM SHEPTHUH. Kynerypa
HCIIOJIb30BaHUs JIEKTPOIHEPTUN B MOBCEIHEBHOM
KHU3HH
5111 Texuuueckue YCTPOWCTBA: ceiicmorpad,
o SIEKTPUUYECKHI 3BOHOK, JIMHUHU DJICKTpOnepe1ad
IIpakTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH MEPHO/Ia MAJIBIX KoJeOaHMil rpy3a Ha
5112 HUTH OT JUIMHBI HHUTH M Macchl TIpy3a.

HccnenoBanne mNEpeMEHHOIO TOKAa B LENU U3
MIOCJIEZI0BATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U pE3UcTopa

52

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHndeckue BOJTHBI, yCIIOBHS
591 pactpocTpaHeHHs. [epuon. CkopocTb
o pacnpoCTpaHeHus ¥ JUIMHA BOJIHEL. [lonepeynsie U
MIPOJIOJIbHBIC BOJIHBI
599 Wntepdepeniuss u  nudpakius MeXaHHUECKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa
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524

DONEKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS WU3JIy4ECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTaLus
BeKTOpoB E, B 1 v B 211€KTpOMarauTHONW BOJIHE B
BAKyyMe

525

CBolicTBa 3JE€KTPOMarHUTHBIX BOJIH: OTPa)XCHHE,
[IPEJIOMIICHUE, HOJISIpUA3aLus, Iudpakuus,
uHTepdepeniys. CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH

5.2.6

[MIkama >neKTpOMarHUTHBIX BOJH. [IprMeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBL ~ pagMOCBS3M U TEJIECBUACHUA.
Panuonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpYKarolleH cpeabl

52.8

Texauueckue YCTPOWCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas JUAarHOCTHKAa B
TEXHUKE U MEIHLMHE, panap, paguolpUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-neup

53

OIITUKA

5.3.1

[IpsMonuHENHOE  PACIpPOCTPAHEHUE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxkxeHne cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n300paxeHUH B IIIOCKOM 3epKajie

533

[Ipenomiienne cBera. 3aKOHbI IPEJIOMIIEHUSI CBETA.
AOGCOIOTHBIN TTOKA3aTeNb MPETOMIICHHUS

534

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKCHUS

535

Hucniepcust cBeta. CI0XKHBIN cocTaB 6eoro cBera.

IIBeT

5.3.6

Cobwuparone U pacceuBaroImue TUH3BL. ToHKas
nrH3a. QOKYCHOE pacCTOSIHUE U ONTHUYECKas CHIIA
TOHKOW JmuH3bl. IlocTpoeHne wu300paxeHUil B
COOMPAOIINX U pacceuBaIONNX JInH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJIUMYCHHE, JaBaEMOE JTUH30M

5.3.7

IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
ONTHUKHU

53.8

Wutepdepennms cBera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOIr01eHUS MaKCUMyMOB u
MUHHMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB

539

Hudpakmus cBera. JudpaxmuonHass peméTka.
YcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IPH
MaJicHil  MOHOXPOMAaTHYECKOrO0  CBeTa  Ha
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TU(QPAKIUOHHYIO PEIIETKY

5.3.10 [Monsipusanus ceeta
Texuuueckue YCTPOMCTBA: OYKH, ayna,
5311 ¢dotoanmapar, MPOEKLUOHHBIHI amnmnapar,
o MHKDPOCKOII, ~TEJIECKOIN, BOJOKOHHAs OITHKAa,
T PAKIIMOHHAS PEIIETKA, TOISPOUT
[Ipaktuyeckue paboTsl. M3mepenue mnokaszarens
5312 MPEJIOMIIEHUS. HccnenoBanue CBOMICTB

n3o0pakeHunit B nuH3ax. HaOmronenue nucnepcun
CBeTa

BJIEMEHTAHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuws IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [locTtynarsl TeOpUM OTHOCUTEIBHOCTH:
MHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBeTa B
BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DUHIITENHHA

6.2

OTHOCUTENHHOCTh OIHOBPCMCHHOCTH.
33MCZ[JI€HI/IG BPCMCHHU U COKpAIICHUC NJIMHBL

6.3

DHeprus U UMIYJILC CBOOOIHOM YaCTHIIBI

6.4

Csi3b  MacChl C DJHEPrHe ©  UMIYJIHCOM
CBOOOJHON YaCTHUIBI. DHEPTHUs MOKOSI CBOOOTHOM

JaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@®otonbl. dopmyna Ilnanka cBs3M  dHEPruu
¢doTroHa € ero 4yacToTod. DHEPrus M HMITYJIbC
¢dotoHa

OtkpeiTre U uccaenoBanue porodddexra. OnbITH
A.T'. CroneroBa. 3akoHbl poTo3ddexra

VpaBHenue OiHmTeitHa ang  QoTorddexTa.
«Kpacnas rpanuna» gorosdexra

7.1.4

Jasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE TEUCTBUE CBETA

Texuuueckue YCTPOMCTBA: ¢doTo37EMEHT,
dboTomaTuuk, comHeYHas OaTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTPOEHUS aToMa. [limanerapHas
MOJIEIb aTOMa

7.2.2

IToctynarer bopa. HM3nydeHune u mnoryonieHue
(OTOHOB TpU THEpexoje aToMa C OAHOTO YPOBHS
9HEpruu Ha JApyrod. Buasl cnekrtpoB. Cnekrp
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YPOBHEM 3HEPrUHU aTOMa BOJOpOa

7.2.3

BousiHoBBIE CcBONcTBA yactull. BonHbel ne bpois.
KopmyckyssipHo-BostHOBOM nyanu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJLIaX

7.2.4

CrioHTaHHOE M BBIHY)KJIEHHOE  M3JIy4YCHHE.
VYCcTpoicTBO M IPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHuueckue yCcTpouCTBa: CIEKTPAIbHBIM aHAIU3
(cekTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHEHYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOII0ACHUS 51 perucTpanuu
3JIEMEHTaPHBIX YaCTHII

7.3.2

OTkpeiTre paguoaktuBHOCTH. OnbIThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PAJUOAKTUBHOIO
m3nyuenusi. CBoiictBa anbda-, Oera-, ramma-
U3Iy4deHus. BausHue paauoakTHBHOCTH Ha JKUBBIC
OpTraHu3Mbl

7.3.3

OtkpbiTHe mnpoTOoHAa | HeWTpoHa. HykinoHHas
Mojnenb siapa [eitsenOepra — VBaneHko. 3apsin
sanpa. MaccoBoe uucio sanpa. M3oromnst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH W TMO3UTPOHHBIN
Oera-pacna. I'amma-nzmyuenue. 3aKoH
paaMoaKTUBHOIO pacnaaa

7.3.5

OHeprus CBSI3M HYKJIOHOB B sifipe. SlnepHble CUIIBI.
HledexT maccol sapa

7.3.6

SnepHble peakuuu. JleeHre U CUHTE3 sAEp

7.3.7

SAnepubiii  peaktop. TepMmosaepHBIi  CHHTES.
[TpobnemMbl U MEPCIeKTUBBI SIIEPHON SHEPTreTHKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble 4yacTULbl. OTKpBITHE NO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, siepHblii peakTop, aToMHas Oom0a

7.3.10

[Ipaktuyeckne pabotel. MccriemoBaHue TpeKOB
gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3awsi, spKue 3BE3JBI,
IIJIaHCThI, X BUAUMOC IBMXKCHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIIBIL.

IImaneThI-TMTaHTEl U UX CIIYTHUKH, KapJIMKOBBIC
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mwianeTsl. Manbie Testa COMTHEYHON CUCTEMBI

8.3

Connne, ¢orocdepa um armochepa. ComHeuHas
AKTUBHOCTH

8.4

Ncrounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, nx
B3aUMOCBA3b. JluarpaMMa «CIEKTPaJIbHBIN KIIACC —
CBETHUMOCTB. 3BE3 b1 rJIaBHOM
IOCIICAOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUIST 3BE3I rJIaBHOM
MOCJIEI0BAaTEILHOCTH

8.6

Buytpennee crtpoenue 3BE3n. (CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKACHUU U SBOJIOLIUHU
CouHaiia 1 38E31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CrninpanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, raza
n neun. llonoxenue u naBwxeHune ConHuLa B
lNanaxTuke. [Tnockas u cheprudeckas MoJICUCTEMBI
lNanakTuku

8.8

Tunbel ranaktuk. PaguoranakTuky #  KBasapsbl.
UYEpHble AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xabb6na. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoni, teopust bosbmoro B3peiBa. Monenb
«ropsiuei Beenennoin». Penukrosoe usinydeHue

8.10

MacmtaOHas CTPYKTypa Bcenennon.
Meraranakruka. Hepeménneie poOIEMBI
aCTPOHOMUU
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IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3zoBaHus

ChopMupoBaHHOCTh YMEHMH pacro3HaBaTh (DU3MYECKHE SBICHHS

(mporieccsl) U OOBSICHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BHaI[eHI/IG OCHOBOIIOJdararonmmmMun (1)I/I3I/I‘I€CKI/IMI/I IIOHATUAMU u

BEJIMYMHAMH, XapaKTEPU3YIOUUMHU (PU3NIECKHE POIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJIAPHOU buzuku u TEPMOJIMHAMUKH,
ANEKTPOJAUHAMUKH, KBAHTOBOW (DM3HMKH Il aHAIM3a M OOBICHCHHS
SIBJIEHU MUKPOMHPA, MAKpOMHpAa M MEraMupa, pasjiiyarh YyCIOBHS
(rpanHmIBl, 001aCTH) MPUMEHHUMOCTH (DPU3MUECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH
WCTIONIb30BAHUSI YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (PU3UUECKHE
MPOLECCHl,  HCHOJIb3yS  OCHOBHBIE  IIOJOKEHUS,  3aKOHBI U

3aKOHOMEPHOCTH

ChopMuUpOBaHHOCTh YMEHHUS pa3inyaTh YCJIOBUS MPUMEHUMOCTH

Mojienell PU3NIECKUX TN U TMPOIECCOB (SBICHHUIA)

CchopMupoOBaHHOCTh YMEHHUS pelaTh pacuyETHbIE 3aJadd C SIBHO
3aJJaHHOM W HESBHO 3aJaHHON (pu3MyYecKOW MOAENbIO: Ha OCHOBAHUU
aHalM3a YCIIOBHsS BbIOMpAaTh (HU3MUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a1a4YH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOoCTynarbl  (U3MYECKUX  TEOpUH  TOpU  UCHOJIH30BAHUU
MaTeMaTUYECKUX METOJOB PELICHUS 3a1ad, IPOBOIUTH pPacyE€Thl Ha
OCHOBAHMM HMCIOLIUXCS [AHHBIX, aHAJIU3UPOBAThb pE3yJbTaTbl U
KOPPEKTUPOBaTb  METOJABI  pEHIEHUs ¢  Y4Y4ETOM  IOJYyYEHHBIX

pe3yJIbTaToOB

Pemate kadecTBeHHBIC 3a7auu, TpeOyrolnue NPUMEHEHUs 3HAHUU W3
pasHBIX pa3/esioB IMIKOJIBHOTO Kypca (DM3HMKH, a TaKXKe WHTEeTrpaluu
3HAHUM W3 JPYyTUX IPEIMETOB ECTECTBEHHOHAy4YHOI'O LHKJIA:
BBICTPauBaTh JIOTUYECKYIO LENOYKY pacCykICHUM C OIOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘-IeCKI/I€ SABJICHHUA
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Bnanenue OCHOBHBIMHU METOAaMHU HAY4YHOTO MO3HAHUS,
UCTONBb3YeMbIMU B (U3UKE: TPOBOIUTH TMpsIMBbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTHUMAJbHBIA CIOCOO
M3MEPEHUs] U HCIOJIb3Ysl M3BECTHBIE METO/bl OLEHKH MOTrpPEIIHOCTEH
U3MEPEHUH, MPOBOJUTH MCCIEIOBAHUE 3aBUCHMOCTEH (U3NUECKUX
BEJIMYMH C UCHOJb30BAHUEM TMPSAMBIX M3MEPEHHUH, OOBICHATH
MOJIyYCHHbIE PE3YJbTaThl, UCIONB3Ys (DPU3UUECKHE TEOPHUHU, 3aKOHBI U
MIOHATHS, U JIEJIaTh BBIBOJBI; COOIOATh MpaBHuia 0€30IacHOro Tpyaa
IIpU TIPOBEACHUH HCCIEIOBAHUN B PaMKax y4eOHOro SKCIEpUMEHTa U
yueOHO-UCCIIEIOBATENICKOM  JIESITEIbHOCTH € HCHOJIBb30BAHUEM
IUQPPOBBIX ~ U3MEPUTENBHBIX  YCTPOWCTB W JabOpaTOPHOTO

obopymoBaHus

ChopMuUpOBaHHOCTh ~ YMEHHMH  aHANU3UpOBaTh U OLICHUBAThH
MOCTIEICTBHUS OBITOBOM M NMPOW3BOACTBEHHOMN JIEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3MYECKUMHU NPOIECCaMH, C MO3UIMKA HKOJIOTHYECKOM
0e30MmacHOCTH; MIpEACTABICHUI 0 paloOHaIBLHOM
MIPUPOJOINOIb30BAHUY, a  TakKKe€  pPa3yMHOM  HCIIOJIb30BAaHUU
JNOCTWKCHUM HAyKM M TEXHOJIOTMH Ul JAJIBHEUIIEr0 pa3BUTHSA

4eJI0BEUYECKOro 00IecTBa

OBnageHue pa3IUYHBIMM crocobamMu  paboThl ¢ HH(pOpMaLuei
¢u3nUecKoro  ColepXKaHWA C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJM3a 1 OLIEHKU JOCTOBEPHOCTH MOTydaeMoi nHpopManuu

10

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHATH  OCHOBOIOJIATAOIINE
ACTPOHOMHUYECKUE TOHATHS, TEOPUM M 3aKOHBl [UIl aHajuu3a Hu
00BsiCHEHHSI (PU3UYECKHUX TMPOIECCOB, MPOMCXOMAAIIUX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUUYECKOM CpeAe; JBUIKEHHS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE311 U Beenennon
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon

pasaeJia/Tem

bl

Kon
IJIEMEHT
a

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

MEXAHHUKA

1.1

KNMHEMATHKA

MexaHu4deckoe JABHOKCHUC. OTHOCUTENHHOCTh

MEXAaHUYCCKOT'O IBUKCHUS. Cucrema orcuéra

MarepuanbHas TOUKa.

TpaeKTopHa

E€ pamiryc-BeKTop:
7(2)=(xlz) Mz ) =(2)),

TpaeKTopIIs,

HepeMelleHIe: 'O/
AF =7 (ty)-r(t)=r, -1} = X
= (Ax, Ay, A2),

Iy Tb.

CroeHIIe epeMelIeHIIl:

N =, +

CkopocTh MaTepHUaIbHOU TOUKHU:

. AF
U=——0v0

= (s,.).

Ar—0

-t -

Ax ,
v, =— =1X,. aHAJIOIIYHO v, =V,, U.=Z/
At |, o .

CroxeHHe CKOpOCTeil: o, =0, + 0, -
Berunciienue nepemMeieHus U My MaTepUaabHOU TOUYKH
IIPU NIPSAMOJIMHENHOM JBMKEHUH BJIOJIb OCH X I10

rpaduKy 3aBHCUMOCTH Vx(t)
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AU .,
VeKkopeHHe MaTepHaIbHOIl TOUKIL: d = ?L =0/=(a,.a,.a.).
-0
Av. . ,
a =—2=| =(v,)’ . agamorm4Ho a, =(v, )’, a.=(v.)’
X At X/t R \" ¥/, z =/t
Ar—0
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHHUE:
LLS5 x(t) = xg + Vpxt
Uy (t) — vox = const
PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKCHUE!
at’
x(1)=x, + vyt +——
v (t)=v, +at
1.1.6 a, = const
022.\‘ - Ul:‘; = 2(7_,‘ ("-2 - .\'1)
IIpi IBIDKEHIII B OHOM HAIPABIeHHH MyTh § = 21 :Ul -t
CBobOogHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.
Vi l§ 170
Yo %
(0] Xo ’(—
JIBI>keHue Tela, OpOIIeHHOTO O] YIJIOM 0. K TOPHU3O0HTY:
1.1.7 lfx(r) =X, +Upt =X, +U,cosa-t
2 g . r:
[1 (D) =y +0p 1 +=2 —_1'0 - chma-r—g—
2 2
jv_,‘_ (t)=uv,, =v,cosa
lur(r) =U,, + gl =y,sina.— gt
[&:=0
|g, =—g=const
118 KpuBonunelinoe nBuxenue. [IBuxeHre MaTepuaabHOMN

TOYKHU IO OKPYKHOCTH.

67



VYr0Bast ¥ IMHENHHAss CKOPOCTh TOYKH:

v = wR

IIpy paBHOMEPHOM JBUKEHUU TOYKU 10 OKPYKHOCTH

_27'[_2
w= 7= U

LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

2

v 2
auC=F=w R

ITosnHOE yCKOpEHHE MaTEpUaIbHON TOUKH

TBépnoe Teno. IlocTynarensHoOe U BpalaTesbHOE

1.1.9

JBH>)KEHUE TBEPIOTO TEJIa

1.2 JUHAMUKA

121 Nuepumaneubie  cucrembl orcué€ra. [lepBhlii  3aKkoH

Herorona. [Ipuniun otHocuTensHOCTH ["anunes

Macca Ttena. IInotHocTs BemecTna:
1.2.2 p= m

|4

Cuna. [TpuHIIUT CyNeprIO3UIIMH CHIL:

1.2.3 ’ -
FpaBHoaeﬁCTB =F +F+..

Bropoii 3axkon HprooTOHaA: g MaTepualbHOM TOYKH B

nco
1.2.4 F, = ma,

Ap = FAt ipu F = const
- ——
£ Fy
1.2.5 Tpernii 3axkoH HbI0TOHA 17151 MaTEpPUAIIBHBIX TOYEK:
Fip = —=Fp

3aKOH BCEMHUPHOTO TATOTEHUS: CUJIbI MPUTSHKEHUSI MEXTY

TOYEYHBIMUA MACCaMH PaBHBI
1.2.6 mym,

F=G
RZ

Cuna tspxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTD CUJIbI
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TSDKECTH OT BBICOTHI h Haa MMOBCPXHOCTBHIO IMIIAHCTHI

paguycom RO:
GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBXEHUS:

FTp=l'4N~

Cuna TpeHus noKos:

E, < uN.

Koadduuuent tpenuns

1.2.9

JlaBnenue:

1.3

CTATUKA

1.3.1

F

MoOMEHT CHJIBI OTHOCUTEIILHO OCH BpaICHUsA:

>

M| = FL, rne | — nmnevo cunel F

OTHOCUTEIIBHO  OCH, MpOXOASIIEH 4Yepe3  TOUKy
NEPIEHIUKYISIPHO PUCYHKY

O

1.3.2

IenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX

TOYECK:
myr; + myry+...
Tym =

m; + my+...
B onHOpogHOM 10OJIE TSIKECTH
(g = const)

HCHTP MACC TCJIa COBIMAAACT C €TO LICHTPOM TAKCCTHU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:

(M, +M,+...=0

[}7":+F:+...=O
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1.3.4

3axoH [Tackang

JlaBiieHue B )KUJIKOCTH, okoseics B MCO:

1.3.5
p =po +pgh
3akoH Apxumena:
FApx = —FByuirecn
1.3.6 €CJIM TEJIO U KUAKOCTH ImokoATcd B MCO, To
FApx = PIVsrirecn
YcnoBue njaaBaHus Tel
1.4 3AKOHbBI COXPAHEHU S B MEXAHUKE
NMmynsc MaTepuasbHONW TOUKU:
1.4.1 > >
p=mv
NMIyec CUCTEMBI TEIL:
1.4.2 > » >
p=p+pt..
3aKOH U3MEHEHUS U COXPAHEHUsI UMITYJIbCa:
B ICO
Ap = A(pl + p2t.. ) = FlBHEIJ_IHAt + FZBHemHAt+- -
B ICO , eciiu
1.4. - N N
3 Ap = A(py +pp+...) =0
eciu
FlBHE‘IJ_lH + FZBHeLuH+- =0
PeakTtuBHOE OBHIKCHUE
F
1.4.4 Ar X
PaGora cuibl Ha MajIoOM MEepeMEIeHUH:
A= |]~:| |A7|-cos o= F, - Ax
1.4.5

Q
[w]
1,
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MOoOIIHOCTD CHUIBL:
€CJIM 3a BpeMsi

At
At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI
AA
P=— =F-v-cosa
At|,_,
0

1.4.6

Kunernyeckas 3Heprusi MaTepuagbHON TOUKH:

mv p
EKI/IH =0 =5

2 2m

3aK0H M3MECHCHUS KHHETUYCCKOM 9HCPTHUU CUCTCMEL

MatepuanbHbIX Todek: B MICO AEkun = A1 + A2 + ...

1.4.7

IToTenumanpHas SHEPIys:
JUTSl IOTEHLIMAIIBHBIX CHII

Ay = E1n0TeHu - E2n0TeHu_= AEI‘[OTeHu

IToTennumanbpHas YHEPTUs MAaTEPUATILHON TOYKH B
OJIHOPOJIHOM I10JI€ TSIKECTH:

EHOTeHu = mgh

[TorennuanbHast SHEPrus ynpyro aeopMupoBaHHOTO

TCIa:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHUUYECKOMN

SHEpPrUu:

Eyex = Exun + Enoream

B IICO AE,ex = Aszcex menorerm. cans
B IICO AE,ex = 0, €CIH Agcex renoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

'apmonnueckue KonebaHWs  MaTepUATbHOM  TOUKH.

71




Amrumtyna u  ¢asa konebanmii. KuHemarnueckoe
OIMCaHHE:

x(f) = Asin( ot +0, ).

v.()=x/.

a()=(v,),=—"x(1) >a, +o'x=0,
IZIe X - CMEIIIEHUE U3 PAaBHOBECHSL.

JIlnHamMu4eckoe onucaHue:

ma, = —kx,
rae
k = mw?
OTO 3HAYHUT, YTO
FE, = —kx

DHepreTU4ecKkoe  OnucaHue  (3aKOH  COXpPaHEHHS

MEXaHUYECKON IHEPTUn):

mut kT omy, kA — const

o ‘
o
J
J

CBs3b aMIUIUTY /1Bl KOJIEOAHUN CMEILICHUS MaTepHabHON
TOYKM C aMIUIUTyJaMHu KoseOaHuii e€ CKOpoCcTH U

YCKOPEHUSL:

Uy =04, a. = o A4

1.5.2

[lepuon u yactoTa KoneOaHUM:

>
T 1
T —_— e— — —
@ AY
[Tepuon MaJIbIX CBOOOIHBIX Kose0aHuit

MaATEMaTUYCCKOIo MasiTHHUKA:

T=2n i
g

[Tepron cBOOOTHBIX KOIEOaHUN NPYKUHHOTO MasiTHUKA!
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Brinyxnennsie konebanus. Pe3onanc. Pe3onaHcHas

1.5.3
KpuBas
Ilonepeunsle u  mponoibHble  BONHBL.  CKOpOCTh
pacnpoCTpaHEHUS U JUIMHA BOJIHBI:
1.5.4 1=pT =2
v
Wutepdepennyst u audpaxiys BOJIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHAS ©U3NKA
Mogenu CcTpoeHHs Tra3oB, KUJIKOCTEM W TBEPABIX TEIL
Ilycts TepmoauHamuueckasi cucrtemMa (Tea0) COCTOMT U3
N oauHakoBBIX MOJIEKYJI. Torga KoJIM4ecTBO BEIEeCTBA
N m
2.1.1 v= N, &
—4Kciio ABOrajipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpPHAs Macca BellecTBa
2.1.2 TernnoBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3anMopencTere 4acTUl BELIECTBA
2.1.4 Huddyszus. BpoyHoBckoe aBHKEHHE
2.1.5 Mopenb uneansHoro raza 8 MKT
CBsi3p MEXIy [aBIE€HUEM U CpPEAHEW KUHETHYECKOU
SHEPrue€il  NOCTYyNaTeIbHOIO0  TEIUIOBOTO  JIBMKEHUS
MOJIEKYJ HJieanbHOro ra3a (ocHoBHoe ypasHenue MKT):
1 ;5 2 (mp?) 2. —
21.6 ngm:nv‘zgn-{k 2 }zgn Eroce
rae m0 — macca OJTHOM MOJIEKYJIbI,
N
n=y
- KOHLIEHTpALMsI MOJIEKYJI
2.1.7 AbcomotHas Temmneparypa: T =t +273K
218 Ces13p TemmepaTypsl Ta3a €O CpEIHEH KHHETHYECKOU

BHGPFHCﬁ MOCTYHNAaTCJIbHOI'O0 TCIIJIOBOI'O JABUKCHUSA Cro
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MOJIEKYJI:

Il
o | W
P
~

VYpaBuenue p = nkT

2.1.10

MOI[GJ'H: UACAJIBHOTO Ira3a B TCPMOJAUHAMUKCE!

( VpaBrerHe MeHzeteea — Krareiposa

| BeIpavkeH e /U1 BHYTPeHHel SHepIHH

VpaBHeHHne MeneneeBa — KiamnelipoHa (IpHMeHHMBIE (BOPMEI
3aMIICI):

pV=""RT =vRT =NkT, p=PRL
L L

BripaskeHie U BHYTpeHHell 3HepriIl 0HOATOMHOTO IJIeaTBHOIO
rasa (IpIMeHIIMEIe GOPMEI 3aIIICH):

U=3vRT=3Nkr =3 Rr—ve T=2 p1
2 2 2 1 veo2

2.1.11

3akoH /JlanmpTOHa nJs JABIEHUS CMECH pa3pesKEHHBIX

ra3oB:

p=p+pt..

2.1.12

W3omporieccl B pa3peKEHHOM Ta3e C TOCTOSHHBIM
YUCJIOM MOJICKYII N (C IHOCTOSAHHBIM KOJIMYECTBOM
BEIIIECTBA V):

m3orepMa (T = const): pV = const

nzoxopa (V = const):

1%
== t
T cons

n3obapa (p = const):
v t
— = cons
T
I'pacuueckoe npencraieHne n3omnpoueccos Ha pV-, pT- u
VT- quarpamMmmax.

OObeIMHEHHBIN ra30BbII 3aKOH:
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pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_IeHHI:IQ W HCHACBIINICHHBIC IIaphI. KauecTtBeHHas

3aBUCUMOCTD IINIOTHOCTU U AABJICHUA HACBINICHHOTIO I1apa

2113 OT TEMIepaTypbl, HX HE3aBUCUMOCTh OT OO0BEMa
HACBILLIEHHOTO Mapa
BnaxnocTs Bo3myxa.
OTtHOcuTENbHAS BIAXKHOCTB!
2114 5o P PP
B pHaCbImnapa(T) - pHaCbmmapa(T)
)11 N3menenue arperaTHelx COCTOSIHUM BEILIECTBA:
11 HCIIApEHNE U KOHJIEHCALUS, KUIIEHUE KUIKOCTH
5116 N3menenue arperaTHelx COCTOSIHUM BEILIECTBA:
o IUIABJIEHNE U KPUCTAJUIN3aLHs
2.1.17 [TpeoOpazoBanue 3Hepruu B (ha30BBIX Mepexoiax
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBeCHE U TEMIIEpaTypa
222 BnyTtpeHnHss sHeprus
Temnonepenaua kak cnoco0 HM3MEHEHUS BHYTpPEHHEH
223 sHeprun  0e3  coBepuieHuss paboTel.  KoHBekrus,
TEIUIONPOBOAHOCTD, U3JIy4EHHUE
KonuuecTBo TEmioThl.
22.4 VY nenbHas TEIUIOEMKOCTD BEILIECTBA C:
Q = cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa miaBieHus A Q = Am.
VY aenpHas TEMI0Ta cropanus Tommaa q: O = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A = pAV
2.2.6
Brruucnenue pabotsl o rpaduky npoiecca Ha pV-
auarpamme
597 IIepBblil 3aKOH TEPMOAVHAMUKH:

Q12 = AUyz + Ay = (Uz — Up) + Aqy
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Annabara:
Q12 =0= A1, = (U; — U) = AUy,

228

Bropoit  3akoHn  TepmoauHamuku.  HeoOpaTumbie

MPOLIECCHI

229

[Ipunuumne! aeictBus Ternosbix MamuH. KIT/T:
A;aum _ szrp _|onn| =1- Ionnl

0 0 0

Harp lHarp ' Harp

n=

2.2.10

MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho:

T, —-T
Mmax M = Ny = uzl_f_

T, T

Harp Harp

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Q1 + QZ + Q3+: 0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpuzanus Tel U €€ MNPOSBICHMS. DJIEKTPUUECKUN
3apsz. JlBa Buza 3apsiia. DIEeMEHTapHbIN 3JIEKTPUUECKUN

3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsaaa

B3aumonerictsue 3apsiioB. Toueunsle 3apsabl. 3aKOH
KynoHna:
B OJHOPOJHOM BEILECTBE C TUIIEKTPUIECKON

MNPOHUITACMOCTBIO &

1 g

q,

F=Fk lqll If]l !
er- 4neg, -

Onexrpuueckoe nojue. Ero neiictBue Ha 31EKTpUUECKHE

3apsabl

Hanpssk€HHOCTB 3JIEKTPUUYECKOTO MOJIA:

>

. F

quO6HbIﬁ
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[Tone Toueunoro 3apsna:

q
E, kr_2
OZTHOPOJHOE I0JIE:
E = const.

KapTuns! nMHMIA HaPsHKEHHOCTH ATUX TTOJIEN

HOTCHI_[I/IaJIBHOCTL SJICKTPOCTATUYCCKOI'O TTOJIA.

Pa3zHocTh mOoTEeHIIMANIOB U HAPSIKEHUE:
A1z = q(¢p1 — P2) = —qAp = qU.

IToTeHunanbHas SHeprus 3apsiia B 3JIEKTPOCTATHUYECKOM

I10JIC.
W =q¢

HOTCHI_[I/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs3b HaHpH)KéHHOCTI/I noJjisi U PasHOCTH IMOTCHLUAJIOB

U1 OMTHOPOAHOTO 3eKkTpocTaTryeckoro noist: U = Ed

[IpuHIUI CynIepIO3ULUH SJIEKTPUYECKUX MTOJICH:

- - -

E =E1+E2+,¢ =¢1+¢2+

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.

VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH IIPOBOJHUKA
Et=0

BHYTPH M Ha IIOBEPXHOCTH IPOBOJAHUKA (p = const

JAM3IEeKTpUKU B ANEKTPOCTATUYECKOM HoJe.

I[I/IBJIGKTpI/I‘-IGCKaSI MPOHUIIACMOCTD BCIICCTBA €

Konzaencarop. D1neKTpoEMKOCTh KOHIEHCATOPA:
q

C==
U

3JICKTpOéMKOCTB IMJIOCKOI'0 KOHJACHCATOpa:
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Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

q= Q1+QZ+---vU1 = UZ =---:Cnapann_Cl+C2+---

IlocnenoBaTeabHOE COSAUHECHHIE KOHACHCATOPOB:

3.1.10
U=U+U S S S
— U 2...,q1—CI2 —...,Cnocﬂ—Cl Cz
DHeprus 3apsKEHHOTO KOHJEHCATopa:
qu CcU? ¢*
.11 w=—_-—=_—=2_
3 ¢ 2 2 2C
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA
Cwuna Toka:
_Aq
3.2.1 At |0
ITocTostnabIl TOK: I = const
JIyst mOCTOSIHHOTO TOKa g = It
320 VYcnoBus CyniecTBOBaHMS 3JIEKTPUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3axon OMa 1 ydacTKa Lenu:
323 I = v
. . - R
DneKTpuyecKoe CONPOTHUBIICHUE. 3aBUCHUMOCTh
COMPOTUBIIEHUSI OJHOPOAHOTO MPOBOJHUKA OT €r0 JJIUHBI
394 U ceyeHusl. Y 1eJIbHOE COMPOTUBIICHUE BEILIECTBA.
2. l
R=p<
Py
Hctounuku Toka. 3/]C uCTOUHMKA TOKa:
3.2.5 ACTOpOHHl/IXCI/I.}]

E =
q
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BryTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma [nsi MONHOW (3aMKHYTOM) 3JEKTpUYECKOU

uenu: E = IR + Ir, oTkyna

[ =—
Rr

3.2.7

[TapannenbHoe coeAMHEHNE TPOBOAHHUKOB:
I=11+12+..,Ul=02=.,,
1 1 1

=—+—+..
Rnapaml Rl RZ

HOCHGI[OBaTeHBHOe COCAUHCHHC MMPOBOJHUKOB!
U=Ul+02+..,11=12=..,
Rl‘[OCJI = R1 + R2+

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3axoH [xoyns — Jlenna:
Q =I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=7t

3.29

MOH.[HOCTB QJICKTPHUYCCKOI'O TOKA:

A4
p="—"=| =m

Ar Ar—0
TeruioBast MOIIHOCTD, BhIAEISEMAast Ha PE3UCTOPE:

-~

P=PR=—=IU
R

MoIHOCTh UICTOYHHUKA TOKA:
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3.2.10

CBoOO/MHBIE HOCUTENH JJNEKTPHUUECKUX  3apssioB B
IIPOBOJHUKAX. MexXaHu3Mbl MPOBOAMMOCTH TBEPIBIX
METaJUIOB, PACTBOPOB U PACILJIaBOB JIEKTPOJIUTOB, ra30B.

ITonynpoBoanuku. 1101ynipOBOIHUKOBBINA JUO

33

MAT'HUTHOE IT1OJIE

3.3.1

MexaHudeckoe B3aMMOJCUCTBHE MAarHuToB. MarHuTHoe
nose. Bexrop MarHuTHOM — MHAyKumMu. IIpuHnun

CyHepHO3I/ILII/IPI MAardiuTHBIX HOJIGI‘/’IZ
B = Bl + Bz +. ..

Jlunnu wHAyKUMKM MarHuTHoro mnojs. KapTuHa nuHuMii
WHIYKIUU MarHUTHOTO OJIS MTOJI0COBOTO u

HOIIKOBOOGpaBHOFO IIOCTOSAHHBIX MAarHuTOB

332

OmneiT Opcrena. MarHuTHOE 1OJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI MHAYKIMM MarHUTHOTO MOJIS JJIMHHOIO
IpsIMOTO  NPOBOAHMKA M  3aMKHYTOI'O  KOJIBLIEBOIO

MMPOBOAHUKA, KAaTYIIKU C TOKOM

333

Cuna Amnepa, e€ HalIpaBJIEHUE U BEJINYUHA:
F, = IBlsina

, TJI€ 0. — YTOJI MEK/ly HAIlPaBJICHUEM IIPOBOJHUKA U

>

BEKTOpPOM B

334

Cuna JlopeHua, e€ HanpaBJIEHUE U BEJIMYUHA:

Fnop =l q | vBsina

i€ 0. — YToJl MEX]y BEKTOpaMu

>
>

vua B

I[BI/I)KGHI/IC 3ap$I)K€HHOI7I JaCTUullbl B OAHOPOJHOM MAaroHuTHOM

II0JIC

34

OJIEKTPOMATHUTHAA MHYKIMA

3.4.1

[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU:

® = B, S = BScosa
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3.4.2

SABnenue anekTpoMarHuTHON MHAYKIMU. DAC nHayKuuu

343

3aKoH AIEKTpOMarHuTHOM nHAykuu dapanes:

3.44

OJ1C MHAYKIMHU B IPSIMOM IPOBOJHHUKE UTMHOM |,

ABUXKXYIIEMCA CO CKOPOCTBIO

v
(vli)D
B OJTHOPOJIHOM MarHuTHOM MoJje B:
| E; |= Blvcosa

, TJI€ 0. — YTOJI MEKly BEKTOpOM B 1 HOpMasbio

n

K IJIOCKOCTH, B KOTOPOH1 JIeXkKaT BEKTOPBI

>
-

luv

; €CIIH TO
| E; |= Blv

3.4.5

IIpaBuio Jlenna

3.4.6

NHAyKTUBHOCTB:
L - )
T

ni © = LI
Camounnykuus. 9IC caMOMHAYKIUU:
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o

EZ_LEL =—LT'
Aty

3HCpFI/I$I MAarauTHOTIO ITOJIA KaTyYIIKU C TOKOM:

3.4.7 LI?
WL =
2
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU A 1 BOJIHBI
KonebarenbHblii KOHTYD. CBobopHbIe
AJIEKTPOMArHUTHBIE KosieOaHus B ueaIbHOM
Kose0aTeTbHOM KOHTYpE:
f 7 A\ .
)l q‘ f‘) =qmaxSln‘. (!y_:(PC )
351 (1(7)=q, = oq, cos( @t +@y | =1__ cos(et +q@y)
®opmyna Tomcona:
T =2nVLC
OTKyJa
2w 1
wn=—=—
T +JLC
CBs3b aMITUTYABI 3apsa KOHJEHcAaTopa ¢ aMIUIUTYI0U
CHJIBI TOKa TPH  CBOOOAHBIX  AIIEKTPOMArHUTHBIX
KoJIe0aHUAX B HICATHHOM KOJIEOATEIIbHOM KOHTYPE:
I
q — max
max (')
3aKkoH COXpaHECHHS SHEpPIrUu B uaeaIbHOM
Kose0aTeTbHOM KOHTYpE:
352
153 BrinyxaeHHbIC 3JIEKTPOMArHUTHBIE KoJIeOaHusl.
o Pe3onanc
354 Ilepemennbi  TOkK. IIpomsBoxcrtBo, mnepemadya U

noTpeOIeHne 3IEKTPUIECKOM SHEPTUU
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cu? LIt cu? LI’
+ = == = const.
2 2 2 2

CpolicTBa  2JEKTPOMarHUTHBIX  BOJH.  B3anMmHas

OpHUCHTallid BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE B

3.55 BAKyyMe:
ElBlc

356 [llxana  2MEKTPOMArHUTHBIX  BOJMH.  lIpumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

161 [IpsamonnHENHOE PACIPOCTPAHEHHUE CBETA B OAHOPOJHOM

cpene. Toueunslit uctouHuk. Jlyd ceera

3aKOHBI OTPa)KEHUS CBETA.

a=pf
3.6.2
alp
T7777777777

3.6.3 [TocTpoenne n300pa>keHMI B TNIOCKOM 3epKasie

3aKOHBI IPEJIOMJIIEHUS CBETA.

IIpenomienue ceera:

nisina = n,sinf.
AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS:
c
Nage = —
abc v

3.6.4

OTHOCUTENBHBIN MMOKA3aTENb NPETOMIICHHUS:
n, v

nOTH
1 V2

XoJ 1y4yen B Ipu3Me.
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\"1 = \": - ”*_}.1 = ”2}.2
COOTHOH_IGHI/IC HJaCTOT U COOTHOLICHHUEC IJIMH BOJIH HpI/I
nepexoac MOHOXPOMATHUYCCKOI'O CBETAa 4YCPC3 TIpaHUIY

pazzaesna AByX ONTUYECKUX CPENL:

3.6.5

ny<n, n,

n

Oy

I1oHOE BHYTpPEHHEE OTpaXKECHHUE.

IIpenenbHbIii yroil OJIHOIO BHYTPEHHETO OTPasKEHUS:

1 n
Sina =2

P Noru ny

3.6.6

Cobuparone U pacceuBaromue TUH3bL. ToHKas TWH3A.
@DOKyCHOE pACCTOSHUE U ONTHYECKas CHJIa TOHKOU

JIMH3BI:

3.6.7

®opmyJia TOHKOM JIMH3bL:
1
d

T -

e
=

VBenuuenue, JapaeMoe JIMH30M:
h 111
d

F\ h

f

WV
B ciydae pacceuBaronieil JINH3bL:

3.6.8

1
D0=F =—=0,
D
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r=

h 11l
—=—1
H d

Xon mnyya, MPOLIENUIETO0 JMH3Y TOJA MPOU3BOJIBHBIM
yrioM K €€ TiaBHOM onrtudeckod ocu. Iloctpoenue
n300pakeHNI TOUKU U OTpe3Ka MPSMON B COOMPAIOIINX H

paccCuBarOIMX JIMH3aX U UX CUCTEMAX

3.6.9

dotoanmapaT Kak ONTHYeCKUil npubop. I[ma3 kak

OIITHYCCKas CUCTEMA

3.6.

Wntepdepenmst  cBera. KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaONIOAEHUS MaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MaKCHMYMBI — A=2m—, m=0,x1,£2 3,

M
MITHIIMYMBI — A=(2m+1)—, m=0,£1,£2 £3 .

3.6.11

Hudpaxus csera. Judpakunonnas pemérka. YcloBHue
HAOIIOCHUST TJIaBHBIX MAKCUMYMOB IPH HOPMAJIbHOM
MaICHU MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJHBI A

Ha peméTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

Jucniepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOI Y AJIN3M

4.1.1

I'mnoresa M. Ilmanka o kBanTax. ®opmyna Ilnanka: E =
hv

®otoHbl. DHeprus (HoToHa:
hc

E=hv=7=pc

Nmnynbe poTona:
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hv
c

®oroadpdexr. Omwbitet  A.I.  CroneroBa. 3aKoHBI

¢doroapdexra

VYpaBHenue DiiHmTelHa 11 GoTordexTa:

EcbOTOHa = ABbixoza + Eyyumax

_hc

hc

Ay

ABbeoaa = thp =

EKMHmax - 2 eU3an

JlaBneHue cBeTa.
JlaBieHME  cB€Ta HAa  TOJIHOCTBIO  OTPAXKAIOUIYIO
IMOBCPXHOCTH u Ha IIOJTHOCTBIO norjiomarouryro

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapHas mozens aroma

422

[Toctynatel bopa. M3nyuenue u mornomeHue (HOTOHOB
IIpU IIEpEexXoJe aromMa C OJHOIO YpPOBHS JHEPIUM Ha
JIPYTOW:

hv =}]i -|E, -E

mn m

“mmn

423

JInHeyaTpie CIEKTPHI.

CrexTp ypoBHEH 3HEpruu aTomMa BOJA0POJIa:

r - —13,63B’

n 2

n-

n=1,23, ..

4.3

OU3NKA ATOMHOTI'O APA

43.1

Hyxnonnas mopnens siapa ['eifsenOepra — lBaHeHKo.

3apsia saapa. MaccoBoe uucio sjapa. M3oromnsl
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PagnoakTHBHOCTE.

Anbda-pacnan:
‘jz‘X—rAgf:Y - ‘31 He

bera-pacna.

DNeKTpOHHBIN B-pacman:

432 A A o -~
7X—=>7Y + je+v,
[To3utponnslii B-pacnan:
AXoAY+ Je+v,
I'amma-usnydenue
3aKoH paIMOAKTHUBHOTO pacmajia:
N(t) = N, * 2T
433 [Iycth m — Macca palMOaKTUBHOTO BelIECTBA. Toraa
m(t) = mg * 2__t
434 Snepubie peakuuu. JleneHue u CUHTES sAIEp
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YYEBHO-METO/IUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

ba30BbIil ypOBEHB:

®dwusuka, 10 xnace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H. nox penakimueit
[MapdenTreBoit H.A., AkunonepHoe o61mecTBo «M3natensctBo «IIpocBerienney
®dwusuka, 11 xnace/ Makumes I'.J1., Byxosues b.b., YUapyrun B.M. oz pengakiueit
[MapdenTreBoit H.A., AkunonepHoe o61mecTBo «M3natensctBo «IIpocBerienney

VYrayOrieHHBIH YpOBEHb:

®dwusuka, 10 xnace/ KacestHoB B.A., O0111€CTBO ¢ OTpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBemienue»
®dwusuka, 11 xnace/ KacbsiHoB B.A., O0111€CTBO ¢ OTpaHHYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBerienue»
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