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OO611ee KOTUYECTBO YaCOB MO yueOHOMY 1any — 68/1704

[Iporpamma pazpaborana Ha ocHoBe DenepanbHON 00pa30BaTEIBLHON MPOTPAMMBI
cpenHero o6imiero oOpa3oBaHHs MO yuyeOHOMY mpenmery «dusuka» (0a30BbIA U
yrayonenusii npodwmin) Ilpuka3 MunuctepcTtBa mnpocsemieHus Poccuiickoi
Oenepanuun ot 18.05.2023  Ne 371 "OO yrBepxkaeHuu (denepanbHOU
o0pa3oBaTenbHOM MPOrpaMMbl CPETHETO 00IIeTo 0Opa3oBaHus"

Y4eOHUKH:

1. ®uzuka. 10-11 xmace. ABtop: JI.O I'ernemreiin, A.A. bynaTosa, A.B. Komikuna,
N.H.KopuunseB non pemakuued B.A. Opiosa. UznarensctBo, roa. «bMHOM.
JlaGoparopus 3Hanui», 2019 (10 xi1.), 2020 (11 xmacc)

PaccmoTtpena Ha 3acenannn MO «EcTeccTBEHHO-HAyYHOTO M MaTEMATHYECKOTO
IAKJIAY

(Ha3BaHME METOJINYECKOT0 OOBETUHCHMS)

[TpoToxon Ne5 ot «23» mas 2025r.
PykoBoaurens MO Armuymnaa A.K
(moamuce) (®UNO)

¢ Hosoe YemanoBo 2025-2026 ¢



HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3mke Ha YpOBHE CpemHEro o0mero o0pa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TMOJIOKEHHWH W TpeOOBaHMU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHOM porpammsbl, ipesictaBieHHbix B DI'OC COO, a Takxe
c yuérom (enepanpHON paboueld mporpaMmbl BocnuTaHus u KoHienuu
npenoaaBaHus yueOHoro npeamera «Du3uka» B 00pa3oBaTEIbHBIX OpPTaHU3AIUIX
Poccuiickoii @enepalinu, peam3yonuX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Tporpamma no Qusuke ompezenser o0s3aTeIbHOE MPEAMETHOE COACpKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO TMOCJIEI0BATEIbHOCTh U3YUYCHUSI TEM U Pa3feiioB
y4eOHOro mnpeameTa ¢ y4E€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOro mpoIlecca, BO3PAaCTHBIX OCOOEHHOCTEM  OOy4arouIuXxcs.
[Iporpamma 1o (u3uke Oa€T NpelNCTaBICHUE O LEAX, COAEP)KaHUH, OOIen
CTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHA OOYYAIOIINXCS CPEACTBAMU YUEOHOTO
npeaMera «Pu3nka» Ha yriayOJaEHHOM ypOBHE.

N3yuyenue Kypca (Qu3MKH yriayOJEHHOTO YpPOBHS MO3BOJSET PEANTM30BaTh
3ama4n Mpo(eccnoHaNTbHON OpHEHTAIlMH, HAIMPaBJICHO HAa CO3JaHHE YCIOBUH s
IPOSIBJICHUS] CBOMX MHTEUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpPbIE HEOOXOAMMBI I MPOJOJDKEHHS 00pa3oBaHUS B
opraHu3anusx npodhecCUOHATBLHOTO O00pa30BaHUsl 1O Pa3IUYHBIM  (PU3KKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nporpamme mo ¢usuke onpeaensiroTes MIaHuPyeMbIE Pe3yIbTaThl OCBOCHHS
Kypca (u3uku Ha ypOBHE CpeAHEero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTarpeMeTHBIE, peAMETHbBIC (Ha yTIyOJaE€HHOM YPOBHE).
HayuHoMeTonomornyeckoi OCHOBOM ISl pa3pabOTKu TpeOOBaHUN K JTUYHOCTHBIM,
METalpeMETHBIM M TPEIMETHBIM pe3yjibTaTaM OO0yYaroluXcsi, OCBOMBIIHX
nporpamMmmy 1o (pu3uke Ha ypoBHE cpeiHero o0iiero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[TporpamMma 1o ¢u3HKe BKIIOYAET:
IUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PM3UKU Ha yTriayOJaéHHOM

YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS; COACPIKAHNE
yaeOHoro npeameta «Dusnkay 1o rojgaMm 00ydeHusl.

[Iporpamma 10 (QU3MKE HMEET NPUMEPHBI XapakTep U MOXET OBITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHX IIPOTPaMM.



[IporpaMma 1o u3MKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATHUBY yUUTENEU U
IIPEAOCTABIAECT BO3MOXKHOCTH [JUIA pPEAIM3alMM  Pa3IMUHBIX METOAUYECKUX
MOJXOJOB K TpernojaBaHui0 (U3UKKM Ha YriayOnEéHHOM YpPOBHE NpPHU YCIOBHH
COXpaHEHUs 00s3aTeIbHON YaCTH CONEP KAHUA Kypca.

dusuka Kak HayKa 0 Haubosee OOIIMX 3aKOHAX IPUPO/IbI, BEICTYIAs B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHI 00
okpyxarmeM wmupe. lIkonbHbI Kypc (QU3MKH — CcHUCTEMOOOpa3yroUMil AJis
€CTECTBEHHO-HAYYHBIX yUCOHBIX MTPEIMETOB, MTOCKOIBKY (PU3UUECKHE 3aKOHBI JIEKAT
B OCHOBE TPOILIECCOB M SIBICHHUM, M3ydyaeMbIX XHUMHUEH, Ouoiorued, husnueckoin
reorpaduei 1 actpoHoMUEN. Vcrionb3oBaHue U AKTUBHOE IPUMEHEHUE (PU3NIECKUX
3HAaHUU ONPENEIINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B
cdepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TIOJyYEHHUS] HOBBIX MaTepUaoB
C 3aJlaHHbIMU CBOMCTBaMH. l3yuyeHHe (QU3MKM BHOCUT OCHOBHOW BKJaJ B
(GbOpMHpOBAaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oO0ydaromerocs, B
(GopMHUpOBaHNHE YMEHUN NMPUMEHATh HAYUHBIM METOJ MMO3HAHUS MPHU BBITOJIHEHUU
UMU y4eOHBIX UCCIEAOBaHUM.

B ocHOBY Kypca U3HMKU Ha YPOBHE CpPEAHEro 0011ero o0pa3oBaHus MOJ0XKEH
psi uaei, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKH
3aBEpPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3esioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenmepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (QU3HKH
oObeAMHEH BOKpPYr (Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHM, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzanus mpeanojaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TOTeHIMaNa (U3UYECKOW HAyKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
(GbuU3UKH ¢ pa3BUTHEM OOIIIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
1 DKOJIOTHYECCKUMH MPOOIEMaMHU.

Hoesa npuknaonoii nanpasenennocmu. Kypc pusuku yriy0oi€HHOT0 ypoBHS
MpEANoaraeT 3HakKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTUYECKHUX
MPUJIOKECHUN W3YYECHHBIX TeOopuil W 3akoHOB. [Ipu 3TOM paccMarpuBaroTcs Ha
ypOBHE OOIIMX NPEACTaBICHUNA W COBPEMEHHBbIE TEXHUUYECKHE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea Ixonozuzayuu peanusyercs TMOCPEICTBOM BBEICHUS JJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX IKOJOTHUYECKHUM MPOOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXIEHHUsS MpoOeM
PalMOHANBHOTO MPUPOIOTOIB30BAHMS U SKOJIOTHUECKOW O€30MacCHOCTH.

OcBocHue COACPIKaHHUA ITPOrpaMMBbI 110 (i)I/ISI/IKe JOJIDKHO OBITH IMOCTPOCHO Ha
INpHUHOUIIAX CUCTEMHO-ACATCILHOCTHOI'O IIOAXO0JA. I[J'IH (l)I/ISI/IKI/I peainu3anus 3THUX



IPUHLIUAIIOB 0Aa3UpPyeTCsl Ha UCIONb30BAHUM CAaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JecTBytonero (akropa ydeOHoro mpouecca. g yriayOiaéHHOro
YPOBHS — OTO CHCTEMA CaMOCTOSITEIbHOTO YYEHHUYECKOTO DSKCIEPUMEHTa,
BKJIIOYAIOMIETO ()POHTANbHBIE YYECHUYECKHE OIBITHl NPU H3YYCHHH HOBOTO
MaTtepuaia, JlabopaTopHble paboThl U padOThl MpakTUkyMma. [Ipu 3TOM BO3MOKHBI
JIBa criocoba peanuzanuu (pU3nueckoro npakTukyma. B mepBom ciydae nmpakTukym
npoBoauTcs aubo B koHie 10 m 11 kmaccoB, nubOO MoOcjiae MEPBOTO W BTOPOTO
MOJYTOANN B KaXXJOM M3 ATUX KJaccoB. BTopoil criocod — 3To uHTErpamusi padoT
MpPaKTUKyMa B CHCTEMY Ja0OpaTOPHBIX pabOT, KOTOPbIE MPOBOJATCS B Ipoliecce
u3ydeHus: paznena (temsl). I[lpu sTom mom paboTamMu NMpakTHUKymMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ HCCIIEZIOBaHKWE, KOTOPOE TIPOBOAUTCSA MO  PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBON HHCTPYKIIHH.

B mporpamme 1o ¢usMke cucTeMa yYEHHYECKOTO OIKCIIEPUMEHTA,
7a00paTOpHBIX PabOT W MPAKTHKyMa MpeACTaBleHa €IUHBIM TepedHeM. BriOop
TEMaTUKU JJI 3TUX BHUJIOB YYEHHUECKHUX IMPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMU 00pa30BaTEIbHOIO MPOLECCa UCXOI U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHMUsSI M OCHalleHusi kaOuHeta @usuku. [Ipm sToM oOecneunBaercs
OBNaficHNEe OOYYaIOIMMHUCA YMEHUSAMH TPOBOAHWTH TMPSIMBbIE M KOCBEHHBIC
U3MEPEHMs], UCCIIEOBAHMS 3aBHCHUMOCTEH (DM3MUECKUX BEJIMYMH M IOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yIEIsSeTCsl PEeIISHUI0 PACUETHBIX U KaYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM 115 pacUETHBIX 3329 IPHOPUTETOM SIBJISTFOTCS 33]Ia4M C SIBHO 33JIaHHOM H
HESBHO 3aJJaHHOW (PU3MYECKON MOJENbIO, MO3BOJISIONINE MPUMEHSITh H3yUYCHHbBIS
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W HHTETPHPYS
MpUMEHEHUE 3HAHUM U3 pa3HbIX pa3fenoB. J[Jig KadeCTBEHHBIX 3a7a4 MPUOPUTETOM
SIBJITFOTCS 3aJaHKS Ha 00BsICHEHUE/TIPEICKA3aHHe MTPOTEKaHUS (PU3NUYECKUX SIBICHUIM
U TIPOIIECCOB B OKPYXKAIOIIEH XKU3HU, TpeOytolue BbIOOpa (pU3nYeCcKo MoIeNu JIst
CUTYaIIMH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu GI'OC COO k MaTepuaibHO-TEXHUIECKOMY
o0ecrnedeHnto yueOHoro nporecca Kypce GU3MKu yriryOJaéHHOrO ypOBHSI Ha yPOBHE
cpenHero oOmiero oOpa3oBaHMs AOKEH HM3ydaThCsl B YCJIOBHUSX MPEIMETHOTO
kabuHeTa. B kabuwHeTe GU3UMKM JODKHO OBITH HeoOXoauMoe abopaTopHOe
00OpyIOBaHUE /IJIsl BBITIOJHEHHSI YKa3aHHBIX B TIPOTpamMMe 10 (PHU3UKE yUSHUIECKIX
OTIBITOB, JIAOOPATOPHBIX PAOOT U PabOT MPAKTUKYMa, & TAKXKE JIEMOHCTPAIIMOHHOE
o0opyIOBaHUE.

JleMoHCTpanoHHOe  o0OopyAoBaHue (OPMHUPYETCS B  COOTBETCTBUU C
NPUHIIAIIOM MHHMMAJIbHOW JOCTATOYHOCTH W  OOECMeYMBAECT IMOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAluil s
UCCIIC/IOBAHMSI  M3YYaeMbIX  SIBIEHHMH W  TPOLECCOB, HMIMPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.



JlaGopatopHoe oOOpynoBaHUE MJi YYCHHUYECKUX TMPAKTHUYECKUX paboT
dbopmupyeTcss B BUJE TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAaETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydarommxca. [eMaTH4ecKhue KOMIUIEKTHI
7a060paTOpHOTO O00OPYIOBAaHUS OJDKHBI OBITH IOCTPOSHBI HA KOMILJICKCHOM
HCIIOJIb30BAaHUU AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
MU3MEPUTETHLHBIX CUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMH LIETSIMU HU3Y4YEHHUS (PU3UKK B 0OIIEM OOpa30BAHUU SIBISIOTCS:
dbopMupoBaHHE MHTEpECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAyYHOMY H3YYECHHIO
IPUPOABL, PA3BUTHE UX UHTEJUIEKTYyAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH; pa3BUTHE
IPEJICTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (OPMUPOBAHUE

UCCIIEIOBATENIbCKOIO OTHOLIEHUS] K OKPYXKAIOLIUM SBJICHHSIM; (POpMUpPOBAHME
HAay4YHOI'0 MUPOBO33pPEHUS KaK pe3yJibTaTa N3y4eHUsl OCHOB

CTpOEHUS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKHU; GOPMUPOBAHNE YMEHUI
OOBSICHSIT SIBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX

3HAHWM U Hay4HBIX JIOKA3aTEeNbCTB; (POPMUPOBAHKE MPEICTABICHUMN O posid (GU3UKU
JUISL Pa3BUTHS JPYTUX

CCTCCTBCHHBIX HAYK, TCXHUKHU U TGXHOHOFHﬁ;

pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX cpepax Oyayieil nmpopeccuoHanbHON
NESITEJIbBHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K JaJIbHEHIIEMY OOyUYEHHIO B
TOM HAINpPAaBJICHUU.

JlocTmkeHne ATHX IIeNe 00ecreunBacTCsl pPEeIIeHUEM CISAYIOMMUX 3a1a4 B
mporiecce M3ydeHHsl Kypca (U3UMKH Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHMS:
NpUOOpPETEeHUE CHUCTEMBI 3HAHUNW 00 O0OmUX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHIX, BKIIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, SJICKTPOINHAMHUKY,
KBaHTOBYIO (PM3HKY M DJIEMEHTHI acTpou3nKu; GOpMHUPOBAHUE YMEHUN TPUMEHSTh
TEOPETHUYECKHE 3HAHUS I OOBSICHCHUS (PU3MUCCKUX SBJICHUA B MPUPOJE U IS
MPUHATUS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU, OCBOEHHE CIIOCOOOB
pEelIeHHs] Pa3UYHBIX 3a7ad C SBHO 3aJaHHON (PU3WYECKOW MOJeiblo, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/aHue (U3NIESCKON MOJICIH, aJcKBaTHON
YCIIOBUSIM 3aJladyd, B TOM 4YHCJIE 3aJlad WHXKXEHEPHOTO XapakTepa; TMOHMMAaHHE
(bU3UYECKUX OCHOB M MPUHIIMIIOB JIEHCTBUS TEXHUICCKUX

YCTPOMCTB M TEXHOJOTUYECKUX IMPOILIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;
OBJIAJICHUE METOJAMHM  CAMOCTOSITEIBHOTO  IUJIAHUPOBAaHUSL U MPOBEIECHUS
GU3MYEeCKUX  OKCIEPUMEHTOB, aHaluW3a W HHTEPHpeTalud  HHPOPMAIIHIH,
OTpEJENICHHs] JIOCTOBEPHOCTU TMOJYYEHHOI'O pPEe3yJibTara; CO3[JaHUE YCIOBUH Jis
Pa3BUTHUSI YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOMH,

TBOPYECKOW NEATETHLHOCTH; pa3BUTHE HHTEpeca K cdepam mpodecCrnoHaATbHON
JICATEILHOCTH, CBSI3aHHOMU

¢ ¢hU3HUKOI.



B coorBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOnéHHBIM YypOBEHB
U3y4eHus yueOHoro npeamera « Pu3rnka» Ha ypoBHE CpPEIHEr0 00LIero 00pa3oBaHus
BbIOMpaeTCsl O0Yy4YalOUUMUCS, IUIAHUPYIOUUMHU MPOAODKEHHE 00pa3oBaHUs II0
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

Ha u3ydenue pusuxu (yriayOn€HHBIN ypOBEHB) Ha YPOBHE CpeHEro oOIero
obpazoBanwmst otBoauTcs 340 gacoB: B 10 xiacce — 170 wacos (5 yacoB B HeJei0), B
11 xmacce — 170 gacoB (5 4acoB B HEEIIO).

[Ipennaraemeiii B mporpamMme 1Mo (U3HKE TMepedeHb JTa00paTOPHBIX U
OPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUWUTENb JENaeT BbIOOp
npoBeleHusT JabopaTOpPHBIX pPadOT M OMBITOB € YYE€TOM WHAWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COIEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTalbHas Hayka o mpupoje. Hayunblil MeTon mo3HaHus u
METO/Ibl UCCIEIOBAaHUS (PUZNYECKUX SBJICHUM.

OKCHEpUMEHT U TeOpHsl B Ipolecce Mo3HaHWs mnpupoisl. HaOmronenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MYECKUX BEJIMYMH (aHAJIOrOBbIe U ITUGPOBBIC
U3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYMKOBBIC CHCTEMBI).

[TorpemnrocT  u3MepeHud  Qu3Mueckux  BeaWMYMH  (aOCONIOTHAS M|
OTHOCHUTEJIbHASA).

MopenupoBanue (puanueckux SIBICHUN M MPOIECCOB (MaTepuagbHasl TOUKa,
a0COJIFOTHO TBEPAOE TEJO0, UICANIbHAS )KUAKOCTb, UCaTbHbIN Ta3, TOUCUHBIN 3apsiy).
['unore3a. PU3NYECKUN 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTH. DU3NYECKas TEOPHS.

Pons u mecto (usuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOAEH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padbomot, npAKMuUKym.

N3Mepenune CUITbl TOKa U HANPSHKEHUS B LIENU IMTOCTOSHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ mudpoBor nadoparopueit mo ¢dusmuke. [Ipumepsl n3mepeHus
(GU3UYECKUX BEIIMYWH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Paznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMKEHHUSL.
Cucrema orcuéra.

[Tpsimast m oOpaTHas 3a7a4l MEXaHHUKH.

Panuyc-BekTop MaTepUaJbHOM TOYKH, €r0 IPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTh (CpedHsii CKOPOCTh, MTHOBEHHasi CKOpPOCTh) M
YCKOPEHHE MAaTepUAJIbHOM TOYKH, MX NPOEKLUMH HA OCH CHCTEMBI KOOPIMHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE JBHKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTEPUAIBLHON TOUYKM OT BPEMEHU U UX

rpaduku.



CBoOomHOe majzeHue. YCKOpEeHHe CBOOOMHOTO TMajeHus. [[BmkeHue Tena,
OpOILIEHHOr0 MOJA YIJIOM K TOPHU30HTY. 3aBUCHUMOCTb KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonmHenHoe nBuxeHne. [ BUKEHNE MATEPUAIBHON TOYKHU 10 OKPYKHOCTH.
VYrimoBas u  JuHeWHas  ckopocTh. Ilepmonx u  yactota  oOpauieHws.
[leHTpocTpeMuUTENBLHOE (HOPMAIBHOE), KAacaTelbHOE (TaHT€HLHAIBHOE) U IOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiucTBa U TEXHOJOTMYECKUE MTPOIECChI: CITUAOMETD,
JNBIDKCHUE CHaApsAOB, IIEMHbIE,  IIeCTepEéHYAThle U peMEHHBIC
nepeaadn, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopens cucTeMbl OTCYETA, WILTIOCTPALUSA KHHEMATUYECKUX XapaKTEPUCTHUK
JBHYKEHHS.

CnocoObI UcCIIeI0OBAHMUS ABUKEHU.

Wnnroctpanus mpeiebHOro Mepexoaa U n3MepeHrne MITHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue NBMKEHUN C HCTIOIb30BAaHUEM MEXaHU3MOB.

[Tamenne Tel B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Ha6JHOII€HI/I€ ABHXKCHHSA TCJIa, 6p01HeHHOI‘O Imoa yriomM K TOPH3OHTY H
TOPHU30HTAJIBHO.

Hamnpasnenue ckopocTH pu ABUKEHHUU 110 OKPYKHOCTH.
[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJTHOTO M TOTO K€ TeJa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHHUS C LEJIbIO ONMPEACICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenue yCKOpeHus pu MPSMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHHH T10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIYTH OT BpPEMEHU TMPU PABHOYCKOPEHHOM
JBUKECHHH.

H3mepenne yckopeHusi CBOOOTHOTO MafeHUs (PEKOMEHI0BAHO HCTIOIh30BaHHUE
1 poBoit 1aboparopun).

W3yyenue JABWKEHHS  Tella, OpOIIEHHOIO0  TOPU30HTAIBHO.
IIpoBepka runoTessl 0 MPSIMOM MPOIIOPLUHUOHAIBHON 3aBUCUMOCTU MEXKIY
JaJbHOCTBIO TIOJIETA U HAYAJIBHOW CKOPOCTBIO Tela.

W3ydeHne nBWKEHHA TeJla IO OKPYKHOCTHM C TOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO.



HCCJ’IGI{OB&HI/IC 3daBUCUMOCTH IICpHUOJaa O6paH_[eHI/I$I KOHHYCCKOI'O MasiTHHKA OT
CTO0 IapaMCTpPoOB.

Tema 2. lunamuxa.

IlepBbiii 3axkoH Hprotona. Muepuumanenbie cucteMbl otrcuéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HeumnepuuaibHble cHCTEMBl OTCUETa (ONpENETICHUE,
MIPUMEPBHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropo 3akoH HproToHa 1151 MATEPUAIIBHOM TOYKH.

Tpernii 3ak0H Hpr0TOHA 1711 MaTepuaIbHbIX TOUEK.

3aKOH BCEMHPHOTO TSTOTEHUS. OKBUBAJICHTHOCTh T'PABUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuiia TsbKecTH. 3aBUCMMOCTh YCKOPEHHSI CBOOOIHOTO TAJIEHUS OT BBICOTHI HaJl
MNOBEPXHOCTBIO IJIAHETHI U OT TeorpauuecKor MupOThl. /[BHkeHe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tenma, IBHXKyIIErocs c
YCKOPEHHEM.

Cuna tpenusd. Cyxoe Tpenue. Cuia TpeHuUs CKOJIbKEHUS U CHIIA TPEHUS TTOKOSI.
Koaddumment tpenus. Cuna cOnpoTUBIICHUS PU JBUKEHUU Tela B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHUC IIPOLCCChI: ITOANIMITHUKH,
ABH)KCHHUC NCKYCCTBCHHBIX CIITYTHHKOB.

Hemoncmpayuu.

HaOmronenne nBMKEHUS Tl B MHEPIUATBHBIX U HCHHEPIIUATBHBIX CHCTEMaX
OTCU€éTa.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenue nByX UMIMHIPOB WIM IIAPOB PA3HOM MaCChl € OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPIIMATIBLHOW CUCTEMBbI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TETY CHII C TPOU3BEICHUEM
MAaCCHhI TE€JIa Ha €r0 YCKOPEHUE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cUJl, BOBHUKAIOMINX B PE3YIbTATE B3aUMOJCHCTBUS TE.
N3mepenune Mmacc no B3auMOJCUCTBHIO.

HesecomMocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U T1aJICHUMU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHCHI/Ie CHJI TPCHUS IIOKOA, KAYCHHA U CKOJIbKCHU .



Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomul, NPAKMUKYM.

W3mepeHne paBHOAEHUCTBYIOIIEH CUJI IIPU JABMKEHUU OpycKa MO HAKJIOHHOMU
IUIOCKOCTH.

[IpoBepka TrHUMOTE3bl O HE3ABUCUMOCTA BpPEMEHHU JBIXKEHUA Opycka IO
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE H
PE3UHOBOM 00pasiie, OT X AehopMaliui.

V3yueHue NBWKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTBIO, TICPCKUHYTOH depes
JIErKkuii OJIOK.

W3mepenne KodpHIMEeHTa TPEHUS M0 BEJIWYMHE YIJIOBOrO KO3 (UIlMeHTa
3aBucuMocTH Fop(N).

HccnenoBanue IBUXKEHUS OpycKa MO HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

W3yuenne NBMKCHUS TPpy3a Ha BATy C TPSHUEM.
Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpAOe Teno. [loctynarenbHOoe W BpallaTeIbHOE JBHXKCHUE
TBEPIOTO Tejla. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpallleHus. [1nedo cuibl.

CrioxkeHue cuil, IPUI0KEHHBIX K TBEpAOMY Tely. LIeHTp TskecTn Tena.
Y ci10Bus paBHOBECHS TBEPIOTO TEIA.
VYcroiiunBoe, HEeyCTOMYMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHudyeckue YyCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHLITEHH,
CTPOUTEIIbHBIA KpPaH, peIIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

VY ci10BuUs paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie padoomul, RPAKMUKYM.

HccnenoBanue yciioBUM pPaBHOBECHA TBEPAOrO Tela, HMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACYET CHJT YIPYTOCTH.
N3ydeHne yCcTOWYUBOCTH TBEPAOTO TEA, UMEIOLIETO IUIOMIA/Ib OIIOPBI.
Tema 4. 3akonwl coxpanenus é mexanuxe.

NMmnynbsc MaTepuagbHOM TOUYKH, CUCTEMbBI MAaTEPUAJIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTepUaIbHbIX TOYEK. Teopema 0 ABUKEHUN LIEHTpa Macc.

I/IMHy.TH)C CUJIbl U UBMCHCHHUC UMITYJIbCA TCJIA.
3aKoH COXpPAaHCHHA UMITYJIbCA.

PeaxtuBHOE IBUKEHME.



MomMmeHT nmMmmysbca martepuanbHOM TOYKM. [IpencraBienue o coxpaHeHMH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cuimbel Ha MajgoM M Ha KOHCYHOM MNECPCMCIICHUH. Fpaq}I/I‘ICCKOC
MMpCaACTaBJICHUC pa6OTI>I CHJIBI.

MoOITHOCTD CUJIBL.

Kunernueckass sHepruss marepuasibHOM Touku. Teopema 00 W3MEHEHHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOYKH.

[loTeHManbHBIE M HENOTCHUMANbHbIE CHibl. [loTeHnuManbHas >SHeprus.
[TorenuuanbHast >HEprust ynpyro AehopMUPOBAHHON mpyxuHbL. [loTeHnManpHas
DHEPIus Tejaa B OAHOPOJHOM I'PABUTAMOHHOM MoJe. [loTeHnnansHas sHeprus tena
B TPaBUTALlMOHHOM IIOJI€ OJHOPOJHOIO Iapa (BHYTpHM M BHe Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs3b pa6OTBI HETIOTCHIMAJIbHBIX CHJI C U3BMCHCHHEM MEXaHHUYEeCKOM OHCPIruu
CHCTEMBI TeJI. 3aKOH COXpaHCHUA MEXaHNYECKOM OHCPIUn.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

YPaBHGHI/IG BepHy.]'IJ'II/I JIIA HHG&HBHOﬁ KHNIKOCTH KaK CJICACTBHC 3aKOHa
COXpaHCHUA MEXaHNYECKOM 9HCPIUu.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMUYECKHE MPOLIECCHI: IBUKECHUE DPAKET,
BOJOMET, KOTIEDP, IPYKUHHBIHN MUCTOJET, THPOCKOT, (PUTypHOE KaTaHWE HA KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepeHrne MOITHOCTH CUJIBI.

W3meHeHue sHepruu Teja Mpyu COBEPIISHUN PaOOTHI.

B3anmHble npeBpamieHuss KMHETUYECKOM W MOTEHIMAIBHOM SHEPruil Ipu
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue PHEePTUH MPU CBOOOHOM I ICHUH.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.
N3mepeHne uMitysabca Teaa o TOpPMO3HOMY ITYTH.

I/I3MepeHHe CUJIBI TATH, CKOPOCTH MOJICIINU 3J'I€KTpOMO6I/IJ'I$I N MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.
HccenenoBanne coxpaHeHUs HMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUH.
M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIMATBHOW SHEPTUU MPYKUHBI C pabOTOM CHUIIbI
TPEHUS.



Omnpenenenve pabOThl CHIIBI TPEHHUS TPU JABIKEHUH Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIMHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE TIOJIOKEHUSI MOJEKYIsIpHO-KMHeTHYeckol Teopun (MKT), ux
ombiTHOE 0O00ocHOBaHue. Jluddysusa. bpoyHoBckoe nBmkeHne. XapakTep IBIKCHHS
U B3aUMOJECHCTBUS YacTHIl BellecTBa. MoJenu CTpPOEHUs ra3oB, XHMIKOCTEH U
TBEPBIX TEJl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. I[TocrosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usMmepenus. lllkana
temneparyp Llenbcus.

MOI[GJ]I: naCcaJIbHOI'O Ira3a B MOJIGKYJIHpHO-KI/IHeTI/I‘-IGCKOﬁ TCOPHUH:. YaCTHUIBI
ra3a ABMXXYTCA XaOTHYCCKHU U HC BSaPIMOIIeI;’ICTBYIOT ApYyT C Ipyrom.

["azoBeie 3akoHbl. YpaBHeHue MeHneneeBa—Knanelipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3axon JlansTona. M3omponecchl B
UJcaIbHOM Ta3e¢ C I[IOCTOSIHHBIM KOJWMYECTBOM BemiecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBs3p  MeXZAy JABICHHMEM M CPEIHEW  KUHETUYECKOM  JHEPrueu
NOCTYNATEIbHOTO0 TEMJIOBOIO JBMKEHHMSI MOJEKYJ HACATbHOro ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13p aOCOJIIOTHOM TeMMEPATypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOW YHEPTUEN MMOCTYIIATEIBHOTO TEIIOBOTO ABUKEHUS €€ YaCTULL.

TexHuueckrue YyCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHHe HaHOMAaTEPHUaJoB.

Hemoncmpayuu.

Mopnenu NBUKEHHSI YaCTHI] BEILIECTBA.

Monens OpOyHOBCKOTO TBUKEHHUS.

Buneoposnuk ¢ 3anMchio peanbHOro OpOyHOBCKOTO JBUKECHHUS.
Juddy3us xuakocTen.

Mogaens onbiTa [ITepHa.

[IpuTsrkeHre MOJIEKYI.

Monenu KpUCTAIINYECKUX PELIETOK.

HabGntogenue u ucciaenoBaHue U30MpoLECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

HccnenoBanue mporecca yCTaHOBJIEHMS  TEIUIOBOIO  PAaBHOBECHSI  NpHU
TEIJI000MEHE MEXKTY TOpPSYE U XOJIOAHOU BOJOM.



W3yuenne H30TEPMUYECKOTO Tporecca (PEeKOMEHIOBAHO HCMOJIb30BAHUE
1udpoBoii 1adopaTopun).

N3yuenue nzoxopHoro nporecca. Mzydenue
M300apHOro Mmpoiiecca.

[IpoBepka ypaBHEHHUS COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiumbl.

Tepmoaunamuueckas (T]J[) cucrema. 3agaHue BHEIIHUX YCIOBUH ISt
TEPMOJMHAMHYECKON CHCTeMbl. BHeIIHNME U BHyTpeHHUE mapameTphl. [lapamerpsr
TEPMOJUHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAYEHUS BEJIMUMH, OMKUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauasio TtepMoauHamuku. CaMonpou3BOJIbHASA — peakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenp u1eanbHOro ra3a B TepMOJAMHAMUKE — CUCTEMA YPABHEHUI: YpaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaK€HUE JUII BHYTPEHHEH SHEpPruu. Y CIOBUS
OPUMEHUMOCTH 3TOM  MOJENM: HHU3Kasg KOHLIEHTpAlus YacTHIl, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue s BHYTPEHHEH 3HEPTrUU OJHOATOMHOIO UACAIBHOIO
rasa.

KBa3ucrarnueckue u HECTaTHYSCKHUE IIpOnCCCHhI.

DnemenTapHas paboTta B TepMoAMHAMUKE. Boruucienue paboTsl 1Mo rpaduxy
npouecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  M3MEHEHHMs]  BHYTPEHHEW  DHEPIrUu
TEPMOJMHAMHUYECKON  cuctemMbl 0e3  coBepiieHus  paborel.  KonBekuus,
TEIUIONPOBOAHOCTD, U3JIyYECHHUE.

KommuectBo Temnorel. Temno€éMKoCTh Tena. YaenbHas W MOJSpHasd
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiepa. YaenbHas TEmIoTa CrOpaHUs
TormBa. Pacu€r KoiuMuecTBa TEIJIOTHI TpW Teryonepeaade. llonstue o0
aauabaTHOM TIpoliecce.

[IepBbIit 3aK0H TepMOAMHAMUKHU. BHyTpeHHss sHeprusa. KomuecTBO TEMIOThI
u paboTa Kak Mepbl H3MEHEHHUS BHYTPEHHEH DJHEPruM TEePMOIUHAMHUECKOMN
CUCTEMBL.

BTtopoii 3aK0H TepMOIMHAMUKH JIJI1 PABHOBECHBIX MPOIIECCOB: Uepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYCCKOW CHCTEMBI MPOXOJUT €AMHCTBEHHAS
annabara. AOCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aKk0H TEpMOAMHAMUKHU JJIs1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00Jiee XOJIO0IHOTOo Tenna K 0ojiee HarpeTomMy 0€3 KOMITeHC AU
(Knay3muyc). HeobpatuMocTs TpUpOAHBIX TPOIIECCOB.

[Tpunnunsl gecTBus TemioBbiXx MamuH. KITJI.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.



DKOJIOTHYECKHUE aCTEeKThl MCIOJIb30BaHMS TEIUIOBBIX JBHUrareneil. TermiaoBoe
3arpsi3HEHUE OKPYKAIOIICH CpeIbl.

TexHuyecknue yCTpOWCTBA MU TEXHOJOTHYECKUE IMPOLECCHI: XOJOIUIIbHUK,
KOHJUIIMOHEP, NW3EJIbHBIH W KapOIOpaTOpHBIA JBUTaTeild, NapoBas TypOuHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJO0B C
HCITIOJIb30BAaHUEM TEIUIOBOIO HACOCa, YTHIM3AlMs OMOOPTaHUYECKOro TOTUIMBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Jemoncmpayuu.
N3meHeHne TeMneparypsl pu aaquadaTuyeCKoOM PaclIupEHUHU.
Bo3gymiHoe orauso.

CpaBHEHHE yJIETbHBIX TEIUIOEMKOCTEN BELIECTB.
CriocoObl U3MEHEHMsI BHYTPEHHEN SHEPTUU.

HccnenoBanue anquabaTHOTO Mpolecca.

KoMribroTepHble MOJIEH TEIMIIOBBIX IBUTATEICH.

Yuenuueckuii 3xcnepumenm, nabopamopmsie pabomul, npAKMUKyMm.
N3mepenune yaenbHON TEMI0EMKOCTH.

HccnenoBanme mpoiiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne annabaTHOTO TpoIiecca.

N3ydyeHne B3aUMOCBA3U DHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIIEPATYyPbl KUTIICHUS KUIKOCTEH.

Tema 3. Azpezamnsle cocmosnnus geuyecmea. Pazoevie nepexoonl.

[TapooOpa3zoBanue u kKoHaeHcalus. Micnapenue u kurenue. Y aeibHas TerioTa
napooOpa3zoBaHusl.

HacpllieHHbIE 1 HEHACBIILIEHHBIE napsl. KauectBeHnHas
3aBUCUMOCTb IIJIOTHOCTHU Y IABJICHUSI HACHIIIIEHHOTO Mapa OT TEMIIEPaTyphl, UX
HE3aBUCUMOCTh OT 00bEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbI
KUIEHUS OT JABJIEHUS B AKUIKOCTH.

BnaxxnocTs Bo3tyxa. AOCOIIOTHAs M OTHOCUTENBbHAS BIAKHOCTb.

Teépnoe temo. Kpucrammmueckne u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpucTaioB. IlmaBiaeHue u KpuctauM3anus. YJelbHas TEIUIOTA TUIABJICHUS.
Cyb6numariusi.

Hedopmaru tBEpaOTO Tena. PacTspkenne u cxarue. Cnur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TemnmoBoe pacumpeHue XUJIKOCTEH U TBEPIBIX Tel, O0BEMHOE U JIMHEHHOE
pacmupenrne. AHTApMOHU3M TEIUIOBBIX KOJICOAHUH YaCTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PacClIMpEHuUs Tell (Ha KaYeCTBEHHOM YPOBHE).



[Tpeobpa3zoBanue sHEprun B Pa3oBbIX Mepexoax.
VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Kod(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmunsapusie siBnenus. /laBieHue noa MCKPUBIEHHONW MOBEPXHOCTBIO KUJKOCTH.
®opmyiia Jlaruaca.

TexHuueckue YCTPOﬁCTBa N TCXHOJOTHYICCKHUC ITPOLUCCCHI: JKUAKUC KPUCTAJLIHI,
COBPCMCHHBIC MaTCpHaJIbl.

Jemoncmpayuu.

TermioBoe pacmrpeHue.

CBoONCTBa HACHIIIICHHBIX MTAPOB.

Kunienune. Kunenne npu moHM>KEHHOM JJABJICHUH.
N3mepenne criibl TOBEPXHOCTHOTO HATSXKEHHUS.
OnbITHI ¢ MBUIBHBIMH TIJIEHKAMH.

CMmauuBaHUe.
KanunnspHsie ABiIeHUS.

Mopenu HeHbIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HccenenoBanre HarpeBaHus U IIABJIEHUS KPUCTAIIMYECKOTO BEMIECTBA.
Bunbr negopmanuii.

HaOmronenue mansix aegopmMaiiuid.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.
N3ydeHne 3akOHOMEPHOCTEN NCIAPEHUSI JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IAPOB.

N3mepennie aOCONMIOTHOM BIXKHOCTUM BO3/yXa M OILIEHKAa MacChl MapoB B
ITOMELICHUH.

N3mepenne kodpduiimeHTa moBepXHOCTHOTO HATSHKCHHS.
N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  JaedOpMallMil  PE3HMHOBOTO  oOpasma ot
NPUJIOKCHHON K HEMY CHJIBI.

Pa3znen 4. Jaexkrpoannamuka. Tema
1. Dnekmpuueckoe noe.

DnekTpu3alus Tea U e€ MNposiBIeHUs. DNeKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUUECKUX 3apsAaoB. [IpOBOAHMKH, JHUPJIEKTPUKA U  TMOJIYNPOBOJHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3aps]. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsijaa.



B3aumopeiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH KyioHa.
Onextpuyeckoe nojie. Ero geiicTBue Ha 3JEKTPUYECKUAE 3aPSbL.

Hanpsok€aHocTh  aekTpuueckoro  mojisg.  [IpoOubeiii  3apsa.  JluHuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJis1. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIIMANBHOCTD JJIEKTPOCTATUYECKOTO MOJA. PasHOCTH NMOTEHIMANIOB U
HamnpspkeHue. IloTeHnuanbHas SHEprus 3apsna B JJIEKTPOCTATHYECKOM IIOJIE.
[ToTennman smekTpocTaTudeckoro mnosst. CBsa3b HaNPsHKEHHOCTHU TOJS U PA3HOCTH
NOTEHUHUAJOB JJI DJEKTPOCTaTUYECKOro IO (KaKk OAHOPOJHOTO, TaK U
HEOJHOPOJHOI0).

[IpyHIMN CYNIEPIIO3ULINY DIIEKTPUUECKUX ITOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOM cdepsl. [lorme
pPaBHOMEPHO 3apsbDKeHHOro mo oO0béMy miapa. Ilonme paBHOMEPHO 3apsKEHHOU
OeCKOHEYHOM TIIOCKOCTU. KapTuHBI JHHUI HanpsHKEHHOCTH HJTHX TMOJEH U
SKBUMNOTEHIUAIBHBIX TOBEPXHOCTEM.

ITpOBOAHMKH B 2JIEKTPOCTATUYECKOM TIOJIE. Y CIIOBHE PABHOBECHS 3apsIOB.

JysnexkTpuku B ANEKTPOCTATUYECKOM TOJIE. JuanexTpudeckast
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DneKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOPA.

[TapamnensHOE coenuHeHne KoHIeHcaTopoB. [locienoBarensHoe coeTMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.
JIBr>KeHUE 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckure yCTpomcTBa U TEXHOJIOTHYECKUE ITPOLIECCHI: DJIEKTPOCKOT,

AIIEKTPOMETP, AMEKTPOCTATUYECKASI 3AIIUTA, 3236 MJICHHUE JIEKTPOTPHUOOPOB,
KOHJIeHCATOpHI, reHeparop Ban ne ['paada.

JHemoncmpayuu.

YCTpOUCTBO M IPUHLIMI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TIOJIE JBYX 3aPSKCHHBIX TUIACTHH.

Monens amekTpocTaTuieckoro reneparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEVCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBHCHUMOCTH BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOpA OT IIiomaau 1mjiIaCTul,
PACCTOSAHUA MCIKAY HUMHU U I[PIE)J'ICKTpPI‘IGCKOﬁ IMPOHUIIACMOCTH.



DHeprus dAESKTPUIECKOTO MOJIS 3apPsHKEHHOTO KOHIEHCATOPA.

3apsiaka u paspsaKa KOHASHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.
OneHka cujl B3auMOICHCTBUS 3apSAKEHHBIX TEJI.

Ha6J'IIOI[CHI/I€ IMpCBpaICHUA SHCPTUHN 3apsAKCHHOI'O KOHACHCATOPA B SQHCPIHUIO
H3JIYYCHUA CBCTOONOIA.

I/IzyquHe IMPOTCKAaHUA TOKAa B LICIIN, COI[Gp)K&HIGﬁ KOHACHCATOP.

Pacnpenenenue Pa3HOCTH MOTEHIINAJIOB (HampspKEeHMST ) pu
MOCJIEIOBATEILHOM COEAMHEHUU KOHACHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOpa YEPE3 PE3UCTOP.
Tema 2. ITocmosanHblil 31eKMPUUECKUTL MOK.
Cwuna Toka. [IoCTOSIHHBIN TOK.

YcnoBus CyniecTBOBaHHS TOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MICTOUHHKH
toka. Hampskenune U u DJIC € .

3akoH OMa JJ1s1 y4acTKa LETH.

3J'I€KTpI/I‘-IeCKOC COIIPOTHUBJICHHUC. 3aBUCHUMOCTh COIIPOTHUBIICHUS OOAHOPOAHOIO
IIpOBOJHHKA OT €TI0 JIHWMHBI H IJIOIaAXW IIOIICPCHYHHOI'0 CCUCHHA. Y nensHOE
COIIPOTHUBJICHUC BCIICCTBA.

HOCHGI[OB&TGJ'IBHOG, ImapaJuiCJibHOC, CMCIIAHHOC COCAMHCHNC IIPOBOAHHNKOB.

Pacuér pa3zBeTBNEHHBIX dJekTpuueckux 1enei. [Tpasuna Kupxroda.
Pabora anekTpudeckoro Toka. 3akoH J[xoyns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BBIIACIICMas Ha
pe3ucrope.

OJIC u BHyTpEeHHEE CONPOTUBIICHUE HCTOUYHMKA TOKA. 3akoH OMa 1151 TOJTHOM
(3aMKHYTO#1) 2JIEKTpUUECKOM 11ernu. MOITHOCTh NCTOYHUKA TOKA.

KopoTkoe 3ambikanue.
Konnencarop B 1iernu noCTOSIHHOTO TOKA.

TexHUYeCKne YCTPOMCTBA H TEXHOJOTMYECKUE MPOLIECCHL:  aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.
N3MepeHune CUIIbl TOKa ¥ HaIIPSHKECHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKCHUS JJIST PE3UCTOpa,
JIaMTIbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTD COIIPOTUBJICHUA HMUJIMHAPHUYCCKUX IIPOBOAHHWKOB OT IJIMHEIL,
IIomanay monepeyHoro CCUCHUA U MaTcpurala.



HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU CUJIbI TOKA OT COIIPOTUBJICHUS ITPU ITOCTOAHHOM
HAIIPSOKCHHH.

HpHMOG HU3MCPCHHUC SI[C KOpOTKOC 3aMBbIKAaHHUC I'aJIbBAHUYCCKOTI'O 3JICMCHTA U
OICHKA BHYTPCHHCT'O COIIPOTUBJICHUA.

Cnioco0OsI coeTuHeHHs] ICTOYHUKOB Toka, J/[C Oarapeii.

HCCJ’I@I{OB&HI/IC Pa3HOCTHU IMOTCHIUAJIOB MCKAY IIOJIIOCaMU UCTOYHUKA TOKA OT
CHJIBI TOKA B IICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.
HccnenoBanre CMEIAHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepeHue y1eIbHOTO COMPOTUBIIEHUSI TIPOBOIHUKOB.

HCCHCHOB&HI/Ie 3aBUCMMOCTH CHJIBI TOKa OT HAIPsSKCHUA I JIAMIIbL
HaKaJIMBaHUA.

VYBenuueHue npesena u3MEpeHus amnepMerpa (BoJIbTMETPa).
N3mepenue D/1C 1 BHyTpEHHETO CONTPOTUBJIEHUS NCTOYHUKA TOKA.

I/ICCHGI[OBaHI/IC 3aBUCHMOCTH QHC TaJIbBAHUYCCKOI'O 3JICMCHTAa OT BPCMCHH
IIpHU KOPOTKOM 3aMbIKaAHHUU.

I/ICCHGI[OBaHI/IC Pa3HOCTHU IIOTCHIHUAJIOB MCXKAY IIOJIIOCaMHU UCTOYHHUKA TOKA OT
CHJIBI TOKA B IICIIH.

HCCHCI[OB&HI/IC 3aBUCUMOCTH T0JIC3HOM MOIIIHOCTHU HMCTOYHHKA TOKa OT CHJIbI
TOKaA.

Tema 3. Toxu 6 paznuunslx cpeoax.

OJNeKTpuYecKkass  NPOBOAMMOCTb  PA3JMYHBIX  BELIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHBIIEHHS METALUIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA DIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs ITPOBOJIUMOCTD
noJIynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B BJEKTPOIUTAX. ODJIEKTPOJIUTHYECKAsT TUCCOIUAIUL.
DnexkTponun3. 3akoHbl Papajes I dIEKTPOIU3a.

DJIEKTpUUECKHT TOK B razax. (CaMOCTOATENbHBIH U HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIBI caMOCTOSTENBRHOTO pa3pana. Monnus. [Lazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: Ta3opaspsaHble
JaMIbl, SJIEKTPOHHO-Ty4YeBas TpyOKa, TMOIYNPOBOJAHUKOBBIE HPUOOPHI: TUOM,
TPaH3UCTOP, GOTOANO, CBETOMO/I, TAJIbBAHUKA, paUHUPOBAHUE MENH, BHITIIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpayuu.

3aBUCHUMOCTD COIIPOTHUBIICHUA METAJIJIOB OT TEMIICPATYPHI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 35iekTposn3za Papanes.

W ckpoBoii pa3psia U IPOBOAUMOCTB BO3yXa.

CpaBHEHHE TPOBOJUMOCTH METAIJIOB U MOJTYIPOBOJIHHUKOB.
OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit 3xkcnepumenm, nadopamopnvie padomoi, RPAKMUKyMm.
HaOnronenue snekrposnusa.

W3mepenue 3apsaa 0HOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH ~ COIIPOTMBIIEHUS  TEPMOPE3UCTOpa  OT
TeMIEPaTypHI.

CHsiTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKH THOIA.
Du3uYecKuil NPAKTUKYM.

Crnioco0bl n3mepenust GU3NUeCKUX BEIUUYUH C UCTIOIB30BAHMEM aHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIIbHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NUECKUX BEJIIMYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  WM3MEPEHHMHM, HCCIEIOBAaHUM  3aBUCHUMOCTEUN
bu3MYeCKUX BEJMYMH, MPOBEpKa MPEIJIOKEHHBIX TUMnoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B TEMAaTUUECKUX pa3jiesiax « Y YeHUUECKUM SKCIIEPUMEHT, 1a00paTopHbIC
paboThI, MPAKTHKYM).

MesknpeaMeTHbIE CBA3M.

N3yuenue kypca pusuku yrinyon€HHoro ypoBHs B 10 Kiiacce ocyiiecTBiseTcs
C YYETOM COIEpP)KATEIBHBIX MEXKIIPEAMETHBIX CBSA3€HM C KypcaMH MaTE€MAaTHKW,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemmuvle nonamus, céA3aHHbIE C U3YUCHUEM MEMOO08 HAYYHO20
NO3HAHUA: SIBIICHWE, HAY4YHBIM (HakT, THMoTe3a, (hU3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HaONIOACHUE, OKCICPUMEHT, MOJCIUPOBAaHUE, MOJENb, HW3MEPCHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUM. JluneilHas ¢yHKIuS,
napaboma, runepOonia, ux rpa@uKkd U CBOMCTBA. TpUTOHOMETpHUUYECKHE (PYHKITUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO.
BekTopbl 1 UX MPOEKLNUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe ABUKEHUE B KUBOW mpupone, auddysus, ocMoc,
TEIJI000MEH JKUBBIX OpPraHU3MOB, TEIUIOBOC 3arpsA3HEHHE OKPYXKAIomeH Cpeibl,
YTHIIM3AIMs OMOOPraHMYECKOro TOIUIMBA JIJII  BBIPAOOTKH  «TEIUIOBON» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AJICKTPUYCCKHUE SBJICHUS B KUBOU TPUPOJIC.



Xumusn: AUCKPCTHOC CTPOCHNC BCIICCTBA, CTPOCHNC ATOMOB U MOJICKYJI, MOJIb
BCIICCTBA, MOJIApHAasA MacCCa, IIOJIYYCHHC HAHOMATCPHAJIOB, TCIIJIOBBLIC CBOMCTBA
TBépI[BIX TCII, )KI/II[KOCT@IZ H Ta30B, JKUAKUC KPUCTAJUIbI, SJICKTPUUICCKUC CBOMCTBA
MCTaJIIIOB, QJICKTPOJIUTUICCKAs Jucconuanusd, rajjbBaHHKa, QJICKTPOHHAA
MHUKPOCKOIIHA.

TI'eocpagpua: BnaxxHOCTb BO3/1yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JBIKEHUI C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T CYyXOT0 U KHJIKOTO TPEHUS B TEXHUKE, CTATUUECKHE KOHCTPYKIUHU (KPOHIITEIH,
peméTyaTble KOHCTPYKIUU), HCIOJIb30BAHME 3aKOHOB COXPAHEHUS MEXaHUKU B
TEXHUKE (THMPOCKON, BOJOMET M JpYrue), JBUraTeilb BHYTPEHHETO CrOpPaHUs,
napoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHJIUIIMOHEDP, TEXHOJOTUU TOTYYCHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUH,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3€MIJICHHE JIIEKTPONPUOOPOB, Tra30pa3psaHbIe
JIaMTIIbI, TTOTYTIPOBOIHUKOBBIC TPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoaAuHAMHKA.
Tema 4. Macnumnmnoe noe.

BzanmopaericTBre NOCTOSHHBIX MATHUTOB U MPOBOJHUKOB C TOKOM. MarautHoe
noje. BeKkTop MarHuTHOM MHAYKUMH. [[pyHINMI Cyneprno3uIiui MarHUTHBIX TOJIEH.
JIMvHUY MarHUTHOW MUHAYKIIHH.

MaruuTtHoe 1mose MpPOBOJHMKA C TOKOM (IPSAMOro MPOBOAHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HarpaBJI€HUE U MO1YJIb.

Cuna JlopeHiia, €€ HanpaBJIEHUE U MOAYJIb. [J[BUKEHUE 3aps>KEHHOW YaCTUIBI B
OJIHOPOJHOM MarHuTHoM nosie. Paborta cuibl JlopeHia.

MarunuTtHoe noJie B Beriecte. GeppoMarHeTHKH, Mapa- U TuaMarHeTUKH.

TexHuyeckue YCTPONCTBA U TEXHOJOTMYECKHE TMPOLECChl: MPUMEHEHUE
MOCTOSTHHBIX MAarHUTOB, YJIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, DJICKTPOIBUTATEIb
SkoOu, yCKOpUTENH AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptnHa  nvHMI  WMHOIYKOMM ~ MarHUTHOTO — TOJS  MOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nmMHNUN MarHUTHOW MHAYKIHUH OIS JJIMHHOTO MIPSIMOTO ITPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHMKA, KATYIIKH C TOKOM.

B3aumoieiicTBre AByX MPOBOJHUKOB C TOKOM.



Cuiia Amnepa.
JevictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.
HabiroieHue 1BrKeHUs Mydka 3J€KTPOHOB B MAarHUTHOM I10JIE.

[TpuHIIMIT JICUCTBUSA BIEKTPOUZMEPUTEIIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.
HccnenoBanue MaroiuTHOTO I10JISI ITOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeNCTBUSA MOCTOSIHHOIO MAarHUTA HA PaAMKY C TOKOM.
N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. InekmpomazHumHaA UHOYKUUAL.

SIBneHue 3IeKTpOMariHuTHOM UHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM
uHaykuu. IJ1C uHAYKIMHU. 3aKOH AJIEKTPOMarHuTHOM HHAYKIMHK Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyxo.

O/J1C MHIYKIIMY B IPOBOIHHUKE, IBH>KYILIEMCS B OJIHOPOJTHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTD. KaTylika MHIYKTUBHOCTHU B IIETIH MTOCTOSTHHOTO TOKA.
SBnenue camonnaykuuu. 3J1C caMOUHIYKITU Y.

DHEpPrusi MAarHUTHOTO MOJIS KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpOMCTBa M TEXHOJIOTUYECKHE MPOIECChl: WHAYKIMOHHAS
Meyb, COJICHOM I, 3alllUTa OT DJICKTPU3AIUU TEJ MPU JIBMKCHUH B MAarHUTHOM I10JIE
3emitn.

JHemoncmpayuu.
HaOmronenue sBieHus 3JIeKTPOMarHuTHOM UHTYKIIUH.

UccnenoBanue 3aBucumMoctd JIJIC MHAYKIUMKU OT CKOPOCTH W3MEHEHUS
MAarHUTHOT'O MOTOKA.
ITpaBuno Jlenna.

[Tanenne maruuTa B alFlOMUHUEBOM (METHOM) TpyOe.
SIBeHMEe CAaMOMHIYKIIMH.

HccnenoBanne 3aBucuMoctd DJ{C caMOMHIYKIMH OT CKOPOCTH HU3MEHEHHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuii 3xcnepumenm, nadopamophuvie padomut, RPAKMUKYM.



HccnenoBanue sSIBICHUS DIEKTPOMArHUTHOW MHITYKITHH.
Omnpenenenne UHIYKIIUA BUXPEBOTO MArHUTHOTO TIOJIS.
WccnenoBanue SsBICHNUS CAMOUHIYKITHUH.

COopka MojeH 3JEKTPOMAarHUTHOTO reHepaTopa.
Pa3znen 5. Kosie6anust 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucreMa. CBOOO HBIE KOI€OaHU.

["apMonnyeckue konedanus. KuHematnyeckoe M JIMHAMHYECKOE OIMCAHUE.
DHepreTuveckoe ONMCaHuE (3aKOH COXPAaHEHUs MEXaHW4YecKo sHepruu). BeiBoa
JUHAMHYECKOTO OMMCAHUS FapMOHUYECKHX KOJICOaHWM M3 MX 3HEPTeTUYECKOro U
KMHEMAaTHYECKOTO OITUCAHUSI.

Ammutyna u (dasza konebanuil. CBsi3b aMIUIUTYAbl KOJIEOAHWUN HMCXOIHON
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon m uactora kosneOanuii. Ilepmoa manbix CBOOOAHBIX KoJieOAHUIMA
MaTeMaTH4eckoro MasTHuka. Ilepuon CcBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHHKA.

[TonsTue 0 3aTyxaromux Koiedanusx. BeiHyxieHHbie kosie0anus. Pezonanc.
Pe3onancHas kpuBas. BausHue 3aTyxaHus Ha BUJ P€30HAHCHOW KPUBOU.
ABTOKOJIEOQHHSL.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHl: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.
3anuck KoJeOaTeIbHOTO JBUKCHHUSL.

Hab6nronenune He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJeOaHUii rpy3a Ha HUTU OT
aAMILTATYBI.

HccnenoBanue 3aTyXaromux KoJieOaHU 1 3aBUCUMOCTH epro/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne KkojeOaHuWid TIpy3a HAa MAaCCUBHOM TMpPYKMHE C IIEJIbIO
(dbopMupOBaHUA MTPEICTAaBICHUM 00 WeAIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHHUs YHEPTUH MTPU KOJIeOaHUsAX rpy3a Ha MPYKUHE.
HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.
HaOmronenue pe3oHanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomut, nPAKMUKYM.
W3mepenne mnepuoga CBOOOIHBIX KOJEOAHWH HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3y4yenune 3aKOHOB ABMKEHUS TeJIa B X0/I€ KOJIeOaHUI Ha YIIPYTroM TOJIBECe.



N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHne YHEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanrie yObIBaHMS aMILTUTY/ bl 3aTYXAIOIIUX KOJIEOaHU M.
HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHnummusle Ko1eOAHUA.

Konebarenbubiit  koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KoOJieOaHUS B
ujeanbHoOM KosebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTYABI 3aps/ia
KOHJIEHCATOpa C aMIUIUTYI0M CHIIBI TOKa B KOJIeOATETbHOM KOHTYPE.

3aKOH COXPaHEHHUS SHEPTHH B UACATBHOM K0J1€0aTeTbHOM KOHTYPE.

3 aTyXxaromme QJICKTPOMAIHUTHBIC KoJICOaHMS. BBIHY)KIIGHHLIG
SJICKTPOMAarHuTHBIC KoJIcOaHMs.

IlepemenHbIi TOK. MOIIHOCTH TIEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JNEUCTBYIOLIEE 3HAYEHHE CHJIBI TOKAa W HaIpsSOHKEHUs MpU pas3audyHor (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMIaNbHBI TEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTylika
WHIYKTUBHOCTU B LIENM CHUHYCOUJAIBHOIO IIEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpanchopmatop. I[IpousBoacTBo, mnepenaya M NOTpeOieHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKH TIPU MOPOU3BOJACTBE IEKTpodHepru. KynbTypa
VCIIOJIB30BaHUs 3JIEKTPOIHEPIUHU B ITIOBCEHEBHOM KU3HMU.

TexHndeckue yCTpOMCTBA U TEXHOJIOTHUUYECKHE IPOLECCHI: JJIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONEpeaay.

Hemoncmpayuu.
CB0OOIHBIE 2TIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJICOAHHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

By eHHbIE CHHYCOUANIbHBIE KOJIeOaHu .

Pe3ucrop, kaTylika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH [IEPEMEHHOT0 TOKA.

Pe3onanc npu MnocjacaoBarCJibHOM COCIWMHCHUN  PC3HUCTOPA, KaTYHIKHU
HHAYKTHBHOCTH M KOHACHCATOPA.

VY CcTpoicTBO M MPUHITUIT IEUCTBUS TpaHcpopmaTopa.
Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii 3xcnepumenm, nadopamophuvie padomut, RPAKMUKYM.
Nzyuenue Tpanchopmaropa.

HccnenoBanre NEpeMEHHOTO TOKa 4Yepe3 MOCIe0BATENbHO COCAMHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaOnronenue 31eKTpOMarHuTHOTO PE30HAHCA.
HccnenoBanre paboThl ICTOYHHUKOB CBETA B IEIH ITIEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHDL.

Mexannueckue BOJIHBI, YCIOBHS HUX pacnpocTtpaHeHus. llonmepeunsle wu
IIPOJOJBbHBIE BOJIHBL llepuon, CKOpOCTb pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWUYECKUX BOJIH: OTpPaXEHHE, MpEeJOMIICHHE, HHTepdepeHuus Hu

T paxius.
3Byk. CkopocTh 3ByKa. ['poMmkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.
[ITymoBOE€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

3H€KTpOM3FHHTHBI€ BOJIHBI. Y CJIOBHUS N3JIYUCHUA JJICKTPOMAIrHUTHBLIX BOJIH.
Bzaumnas OpuCHTaIHs BECKTOPOB B Z)JIGKTpOMaFHI/ITHOﬁ BOJIHC.

CBoMCTBA  BIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, IPEIIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[ITkama 37meKTpOMarHuTHLIX BOJIH. [IprMeHEeHne 3IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI PAANOCBA3HU U TENEBUACHUS. Paguonokanus.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOWCTBA M INPAKTUYECKOE IIPUMEHEHHME. MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajap, paIuonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBU-nieusp,
YJIbTPA3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pazoBaHue 1 pacIpPOCTPAHEHHUE TTOTIEPEYHBIX U TTPOIOJIBHBIX BOJTH.
Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMH.

HabGnroneHue oTpakeHUs M PEJTOMIICHHSI MEXaHHUYECKHUX BOJTH.
Hab6mronenue narepdepeHImy u 1udpakiind MEXaHUIeCKUX BOJTH.
AKYCTUYECKHUI PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HabnrogeHue cBS3UM TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW W
4acTOTOH KOJICOAHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIIEHHE,
noJsipusanus, 1udpakuus, HTepepeHLus.



Oo6napyxeHue nHPpPaKpacHOTO U YIbTPAPHOIECTOBOTO H3ITYICHUIA.

Yuenuueckuii 39xcnepumenm, nabopamopnuie padomot, npakmukym.
N3yyenue napaMeTpoB 3BYKOBOM BOJIHBI.

N3ydeHne paciipOCTpaHEHUs 3ByKOBBIX BOJIH B 3aAMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHEHOE pacnpOCTpaHEHHE CBETA B OAHOPOAHOU cpene. JIyu cBera.
ToYeuyHbIl UICTOYHHK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHsi cBera. [locTpoeHue m3o0pakeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUS CBETa. AOCOJIOTHBIN TTOKa3aTelh
npeiaomiieHusi. OTHOCUTENIbHBIM TOKa3aTenb npeaomiieHus. [IocTosHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JIJIUH BOJIH IIPU MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3
TPAaHMILY pa3fena JIByX ONTUYECKUX CPEl.

Xon nmydeit B mpusme. Jucnepcus ceta. CroxkHbIN cocTaB 6enoro csera. Ler.

ITonmHOE BHyTpeHHee oTpakeHue. lIpenenbHblil yrojl mOJHOTO BHYTPEHHETO
OTPAKECHUSL.

Cobuparomue u paccenBaromue auH3bl. ToHkas n1uH3a. DoKycHOE paccTosTHUE
U ONTHUYECKasl CUJla TOHKOM JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUS TOHKOM
cpeprudecKoi JTUH3bI OT €€ TEOMETPUH U OTHOCUTEIBHOTO MOKA3aTENs IPETOMIICHHUS.

@opmysia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOILIEANIEr0 JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. [locTpoeHne wu300pakeHU TOYKM M OTpE3Ka MpsSMON B
cOOMpAaroIUX U PACCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

Onrtuyeckure mpubOopbl. Paspemaromas crocoOHOCTh. [71a3 Kak omTHyecKast
CHCTEMA.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonroBas ontuka. Matepdepenius cera. KorepeHTHbIE UICTOYHHUKH. Y CITOBUS
HaOJII0/ICHUS] MAKCHMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
KOT€pPEHTHBIX UICTOYHUKOB. [IprMephI KilacCHUeCKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. JudpakimonHas pemeéTka. Y cIoBre HAOIIOACHNS TIIaBHBIX
MaKCUMyMOB TMpU TaJeHUM MOHOXPOMATHYECKOTO CBeTa Ha JUGPaKIUOHHYIO
PELIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE TIPOLIECChl: OYKH, JyIa,
nepuckon, (oroanmnapar, MUKPOCKON, MPOCKIMOHHBIM amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpayuu.



3aKOHBI OTPAKEHHUS CBETA.
HccnenoBanue npeaoMIIeHHs CBETA.

Ha6J'IIOI[CHI/I€ ITOJIHOT'O BHYTPCHHCT'O OTPAXKCHHUA. MOI[@JIB CBCTOBOJA.

HccnenoBaHue Xoja CBETOBBIX Iy4YKOB YEPE3 III0CKONAPAIIIEIbHYIO IIJIACTUHY
U IPU3MY.

HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune narepdepeHiuu crera.

HaOmronenne 1iBETOB TOHKUX IIEHOK.

HaOnronenune nudpakiuu cBera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmronenune qudpakiimnoHHOTO CIIEKTpa.

HaGmronenne nucnepcuu cBera.

HaGmro1eHue noiaspusamnuu cBeTa.

[IpumeHeHne NoaApOrIOB I U3YUYECHUSI MEXAHUYECKUX HANPSIKECHUM.
Yuenuueckuii 3xcnepumenm, nadvopamophuie padoomul, NPAKMUKYM.
N3Mepenue nokaszarens NpesioMIICHUS CTEKJIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n3o0pakeHus: B CHCTEME U3 MJIOCKOTO 3epKaJia v JIMH3BIL.
[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONMNYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEpPEpeHInN 1 MOJISIpU3alii CBETa.
N3yyeHue noaspu3alnny CBETa, OTPAKEHHOTO OT OBEPXHOCTH JUAIEKTPHKA.
N3ydenne naTepdepeHInm J1a3epHoro U3IyuyeHus Ha IByX LIEIIsX.
HaGmronenue nucnepcum.

HaOmronenue u nccnenoBanue 1u(ppakiiiOHHOTO CIIEKTpa.

N3mepenue IHbI CBETOBOU BOJIHBI.

[Tony4yenue crnekTpa U3My4eHHs] CBETOAMOJIa MPU MOMOIIM TU(PPAKIIMOHHON
PELLETKU.

Pa3nes 6. OCHOBBI ceMAJILHOI TEOPUH OTHOCHTEIbHOCTH.

[ paHuIBl MPUMEHMMOCTH KJIACCHYECKON MeXaHuKH. [locTynaTel crieruanbHON
TEOPHUH OTHOCUTEIILHOCTH.



[IpocTpancTBeHHO-BpeMeHHO uHTepBasl. [IpeoOpazoBanus JlopeHnna.
VYcnosue npuuHHOCTA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

BHCpFI/I}I H UMITYJIBC pGHHTHBHCTCKOﬁ HJaCTHUIEI.

CBs13b MacCHI C 3HepI‘I/I€I>’I U UMITYJIbCOM peHHTHBHCTCKOﬁ JaCTHUIIbI. 9H€pFI/ISI
ITIOKO4I.

Texuuueckue YCT'pOfICTBa N TCXHOJIOTMYCCKUC IIPOLECCChI: CITYTHUKOBBIC
HpI/IéMHI/IKI/I, YCKOPHUTCIIN 3apsAKCHHBIX YaCTHUII.

YdeHUYeCKui SKCIIEPUMEHT, JIabOpaTOpHbIE padOThI, MPAKTUKYM.

OmnpeneneHne UMITYJIbCa U SHEPTUU PEISATUBUCTCKUX YyacTull (1o ¢poTorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanroBas pusmnka.

Tema 1. Kopnyckynapno-60anoeoii oyanusm.

PaBHOBeCHOE TEIIOBOE M3TyUeHUE (U3 TydeHHe a0COTIOTHO YEPHOTO TENA).
3akoH cMmenieHusa Buna. ['unoresa [lmanka o KBaHTax.

@DOTOHBI. DHEPIUS U UMITYJIbC (POTOHA.

®otoaddext. Onbitel A. I'. CtoneroBa. 3akonsl (oTodddexra. YpaBHEeHHE
OunmenHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETA HA a0COJIFOTHO MOTJIOMIAOILYIO
1 a0COJIOTHO OTpaXkKarolyro mNoBepxHOCTh). OnbiTe I1. H.

JleOenena.

BosmHoBBIE cBOMicTBA yacTull. BosHb! ne bpoitns. [{nvnaa BosHb! ae bpoins u
pa3Mepsbl 00J1aCTH JIOKATTM3ALMK JBUXKYIIEcs yacTUulbl. KopmycKyIspHOBOJIHOBOM
nyanu3M. Judpakius 31eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuid B Mukpomupe. COOTHOIIEHUSI HEONPEAEIEHHOCTEN
['eitzenOepra.

TexHudeckue yCTpOWCTBA MU TEXHOJOTMYECKUE IIPOLECCHI: CIIEKTPOMETD,
dboTornemenT, GOTOMATYNK, TYHHEIbHBIH MUKPOCKOI, COJIHEYHas Oatapes,
CBETOIUO/I.

JHemoncmpayuu.
®doTo3dPdeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoHOB BHELIHETO (PoTodddekTa.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBJICHUS — MOJYIIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauo.

Conneynas 6arapes.



Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.
Uccnenosanue Gporopesucropa.

N3mepenue noctosiHo# [linanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIUO]T OT HAMPSKECHMUSI.
Tema 2. Duzuxka amoma.

OnbITEl IO UCCJEAOBAaHUIO CTpoeHUs aroMa. [lmanerapHass Mojenb aroma
Pezepdopna.

[Toctynatsr bopa. 3ny4yenue u norsiouieHre (oTOHOB IpU IEPEX0Ae aToMa C
OJTHOTO YPOBHS SHEPTUH HA IPYIOM.
Buapl criektpoB. CieKTp ypOBHEN S3HEPTUH aTOMA BOJOPOJA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHuyeckue ycTpoHWCTBa M TEXHOJOTMUYECKHE IMPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopna.

Habnrogenue nuHeRvaTbIX CIIEKTPOB.

Y CTpOUCTBO U IENCTBUE CYETUYMKA MOHU3UPYIOIIUX YACTHII.
Onpenenenue JIMHbBI BOJHBI JTJA3€PHOTO U3TYUEHUS.

Yuenuueckuii s3xcnepumenm, nabopamopusie padoomul, RPAKMUKYM.
Hab6nronenue nuueivyaToro Ccriekrpa.

HccnenoBanue crieKTpa pa3peKeHHOrO aTOMapHOTO BOAOPOJA M HU3MEpPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amommnozo a0pa u I1eMeHMAPHBIX YACMUY,

Hyxnonnas monens simpa I'eiizenOepra—MBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M30Tonsl.

PamnoaktuBHOCTE.  Anb(da-pacman.  DNEKTPOHHBIH W TO3UTPOHHBIN
Oerapacmnaj. ['aMMa-uznydenue.

3aKOH paJMOaKTUBHOIO pacrnaja. PaanoakTUBHBIE HW30TONBI B MPUPOJE.
CBONMCTBA MOHU3UPYIOLIETO HM3Iy4YeHUs. BiMsiHME paJIMOAKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctrecTBeHHbIi QoH uzmydeHus. Jlozumerpus.

DHeprus CBs3M HyKJIOHOB B sizipe. Saepubie cuibl. JledexT maccsl sapa.

Anepubie peakiuu. [enenve u cuntes saep. Anepusie peakropsl. [IpodiieMbl
YIOPABJISIEMOTO TEPMOSAEPHOIO CHUHTE3a. OKOJIOTMUECKHE ACHEKThl Pa3BUTHS
AIEPHON DHEPIETUKH.

MCTO,Z[BI perucTpal U UCCICAOBAHUS SJICMCHTAPHBIX YaCTHII.



OyHIaMEHTaIbHbIE B3aUMOJACHCTBUA. bapuoOHBI, ME30HBI U JICITOHBL.
[IpencraBnenne o CtanaaptHoit Mmojaenu. KBapk-riitooHHas MOJIEb aJpOHOB.

®uzuka 3a npenenamu CranmapTHoM Mozenu. TéMmHas Marepus U TEMHas
DHEPrusl.

EnuHCcTBO (hr3mveckoit KapTHHBI MUDA.

TexHU4eCcKue yCTPOMCTBA U TEXHOJIOIMYECKHUE IIPOLIECCHI: TO3UMETP, KaMmepa
Buiibcona, siAepHbIil peakTop, TEPMOSIACPHBIN peakTop, aroMHasi 0o0M0a, MArHUTHO-
pe30HaHCHass ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomot, nPAKmMuUKym.
HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).
HccnenoBanue paanoakTUBHOTO (OHA C UCIIOJIb30BAaHUEM JI03UMETPA.
N3yueHne noraomeHus: OeTa-4acTUll aTIOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUUKHU.

Otanbl pa3BuUTUs acTpoHOMHUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU I OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpoHOMHUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUSL.

Bun 3Bé3mnoro Heba. CosBesnusi, sSpKHe 3BE3bI, TUIAHETHI, WX BHUIUMOEC
JIBUOKEHHE.

CoiHeyHas cucTema.
Connne. ConHeuHass akTHMBHOCTh. Mctounuk sHepruu CoJiHIIA W 3BE3L.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. JlnarpaMMma «CIeKTpaJIbHBIN KIacc —
CBETHUMOCTBY». 3BE34blI TJIAaBHOHM IIOCJICIOBATCILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3J] TJIABHOM IOCJIEIOBATEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE3/1. COBpPEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W dBoJtonuu ConHua u
3BE3/. DTambl )KU3HU 3BE3]I.

Mneunsiii [lyte — nama [amaktuka. [lonoxxenwe m nBuxkenue CoyHIA B
lNanaktuke. Tunsl ramakTuk. PaguoranakTuku u kBasapbl. UEpHBIE ABIPHI B sApAX
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xab60ma. Pazderanne raiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMHUH.

Yyenuueckue naonrooenus.



Habmronenust 3BE3qHOr0 HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MIPUIIOKEHUH JIJISl OTNIpEIeNICHUS TT0JIOKEHHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/1us CEBEPHOro MOIYIIAPHS U SIPKUE 3BE3BI.

HaGmrogenuss B Ttemeckon JIyHbI, IJIaHET, TYMaHHOCTEW M 3BE3AHBIX
CKOIUJICHUH.

POu3nyecKuil NPaAKTUKYM.

Crioco0b! u3mepeHust pU3NUECKUX BEJIMYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEJIbHBIE MOIPEUIHOCTH W3MEpPEHUN (DU3HUECKUX BEJITUYHH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  W3MEPEHHM, HCCIEIOBAaHUM  3aBUCUMOCTEH
(bU3NYECKUX BEIMYMH, IIPOBEPKA IMPEIJIOKEHHBIX THUIOTe3 (BBIOOp H3 pador,
OMMCAHHBIX B TEMAaTUYECKUX pa3jiesiax « Y YeHUYECKUI SKCIIEPUMEHT, JIa0OpaTOpHbIE
paboThI, MPAKTUKYM).

Oo6o0maromniee NOBTOPEeHHUeE.

O0o01IeHne 1 cucTeMaTH3alusl COAEepKaHUs pa3lenoB Kypca «MexaHukay,
«MounekynspHas pu3nka u TepMOAUHAMUKAY, «DNIEKTpoIuHAMUKay», «Konebanus n
BOJIHBD», «OCHOBBI CIIEIIUATIBHONM TEOPUU OTHOCUTEILHOCTHY, « KBaHTOBas (pusnkay,
«DEeMEHTBI aCTPOHOMUU U aCTPODUZHKIY.

Pons ¢u3uku u acTpOHOMUM B HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHUECKOH cepax AeaTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpPa, 3HAYEHUE ONMMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH, O0BICHUTEIHHON U MPOTHOCTUYECKON (DYHKIIMM (Pr3nyeckom
TEOpHH, POJIb (PU3UUECKON TEOPUH B (POPMUPOBAHUH MIPEACTABICHUI O (U3HMUECKOU
KapTHHE MHpa, MeCTO (PU3MUECKOM KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBA3M.

Nzyuenue kypca pusuku yriyon€HHoro ypoBHs B 11 kiiacce ocyiiecTBisercs
C YYETOM COIEP)KATEIBHBIX MEKIIPEAMETHBIX CBSA3€HM C KypcaMH MAaTE€MAaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvie nonamus, C6A3aHHbIE C UZYUCHUEM MEMOO0E HAYYHO20
no3HaHuA: SIBIICHWE, HAay4yHbId (aKT, TUnores3a, (u3nueckas BEJIMYMHA, 3aKOH,
TEOpUsl, HaONIONEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, UG poBas 1adbopaTopusi.

Mamemamuka: pEUICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKUHMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOpBI M MX NPOEKIMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.
[TpousBogubie s1emMeHTapHbIX GyHKIUE. [lpu3Haku mnomoOus TPEyroJbHUKOB,
OIpeeIeHUE MIIOAAN IIJIOCKUX GUryp u 00béMa Tell.



Buonozus: snextpuueckue SBICHUS B JKMBOW MpHUpone, KoseOaTelbHbIe
IBUKEHUSI B JKUBOM MPUPOAE, HKOJOTMYECKUE PHUCKU TPU IPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHUE  OKpYXKaroUlel  cpensl,
yJIBTPa3BYKOBAs IMarHOCTHKA B MEUIIMHE, ONTHYECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: cCTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIABIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAININYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

TI'eozpagpus’. MarauTHBIC TIOJTFOCA 3EMITH, 3aJI€)KH MarHUTHBIX Py, OTOChEMKA
3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, DJIEKTPOMArHUTOB,
ANEKTPOJABUTATENh SIKOOW, TeHEpaTop MEPEeMEHHOTO0 TOKa, WHIYKIIMOHHAS IIeYb,
JUHUYU 3JEKTPONepenad, AEKTPOABUraTENb, pajap, PaguoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBUY-meub, yapTpa3BykoBas JMArHOCTUKA B TEXHUKE,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAs! ONTHKA, COJIHEUHasl OaTapesi, CIyTHUKOBbBIC
NPUEMHHKH, sAJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE

PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pe3yJibTaThl OCBOEHUS Y4eOHOTO npeaMeTa « PU3HKay JT0IKHBI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIIMXCSl PYKOBOJICTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH NO3UIMEN JHUYHOCTH, CUCTEMOW ILIEHHOCTHBIX
OpUEHTAlUMi, TO3UTHBHBIX  BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHIICKOr0o 0O0IlECTBa, pacUIMpPEHUE >KU3HEHHOI'O
OIbITA W OMNbITA JEATEIBHOCTH B IPOLECCE PEAM3alld OCHOBHBIX HaIlpaBICHUMI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

IrpakaIaHCKOro BOCIMTAHUA:

«  chOpPMUPOBAHHOCTh IPAKAAHCKON MO3UIIMK 00YUYaAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e INPHUHATHC TpPAaAUIHUOHHBIX 06HlequOB€‘{eCKHX I'YMAHUCTHYCCKUX H
ACMOKPATHYCCKUX HeHHOCTeﬁ;

+ TOTOBHOCTH BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEpECaX TIPaKIaHCKOTO
oOIIleCTBa, ydYacTBOBaTh B  CAMOYIpaBJICHWH B  00pa3oBaTEIbHOM
OpraHu3aIlny;

« YMEHHE B3aMMOJECHCTBOBAThH C COLMAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX PyHKIMSAMU U HA3HAYCHUEM;

*  TOTOBHOCTb K TyMaHUTAapHOM U BOJIOHTEPCKOU NEATEILHOCTH.
NATPHOTHYECKOI'0 BOCIIMTAHUSA:

«  chOpMUPOBAHHOCTh  POCCHUUCKOMN TPaXKT1aHCKOU
UJICHTUYHOCTH, TATPUOTU3MA;

+ IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:
i C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA, OSTHUCCKOI'O IIOBCACHMA,

+  CHOCOOHOCTH OIICHWBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IECHHOCTH, B TOM YHCJIE
B JICATEIBHOCTU YYEHOTO;

* OCO3HAHHUC JIMYHOI'O BKJIaJga B IOCTPOCHHUC YCTOI\/i‘lI/IBOFO 6y,Z[y1H€FO.

ICTETHYECKOI0 BOCIIMTAHUA



*  JCTETHUYECKOE OTHOLIEHHE K MUPY, BKIIFO4As 3CTETUKY HAYYHOTO TBOPUYECTBA,
IPUCYIIETO (PU3NUECKON HayKe.

TPYA0BOI0 BOCIIUTAHUSI:



UHTEpEC K Pa3IndHbIM chepam mpodeCCHOHATLHON JCATEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C PM3UKOI M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIH
BbIOOD Oymymied mpodeccuu U peaqTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IIJIaHbI; TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B
o0siacTé (PU3MKH Ha MPOTSHKEHUU BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

C(bOpMI/IpOBaHHOCTB AKOJIOTUYECKOMN KYJIbTYPbI, OCO3HAHHUC I100aI5HOTO
XapaKTCpa SKOJIOTHUCCKHUX HpO6HGM;

IUIAHUPOBAHUC N OCYHICCTBJICHUC ,ZIGfICTBHﬁ B OI(py}KaIOHleﬁ Cpcac Ha
OCHOBC 3HaHUA ueneﬁ YCTOIZQHBOFO Pa3BUTHA YCJIIOBCUYCCTBA,

pacUIMPEHHE ONBITA JESITEIBHOCTH 3KOJOTMYECKOW HAIpPAaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTU HAYYHOI'0O NO3HAHMUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3UICCKON HAYKH;

OCO3HAHME LUEHHOCTH HAy4YHOH JEATENBHOCTH, FOTOBHOCTH B IIpOLECCE
U3y4eHUs: (PU3MKU OCYUIECTBIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
NeSITeIbHOCTh UHIUBUYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eiicTBUA ba3oBbie
Joruvyeckue JecTBUA:

CaMOCTOSITENILHO (D OpMYNMpOBaTH M aKTyaJU3UpOBAaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPEAEIATh LEJIH JEeITEIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHIXKCHUS,;

BBISIBIIATh  3aKOHOMEPHOCTH M NPOTHBOPEYHS B PacCMaTPHUBAEMBIX
(U3NYICCKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEICHMS MPOOJIEMbI C YYETOM aHAIM3a UMEIOITUXCSI
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTUBBI B  JACATCIIbHOCTD, OLICHHUBATh COOTBCTCTBHUC
PE3YIbTATOB LCIIAM, OOCHHUBATL PUCKU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOP/JMHUPOBaTh U BBIIOJHATH pPabOTy B  YCIOBHUSIX pEaIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

Pa3BUBATb KPCATHBHOC MBIIJICHUC IIPHU PCIICHUU )KU3HCHHBIX HpO6JIGM.

Bba3oBnle ucciaenoBarTebCKUue 1eMCTBYA.

BJIaACTb Hay‘{HOﬁ TepMHHOHOFHGﬁ, KIIIOYCBBIMHU ITOHATHAMHA U MCTOJaMH

bu3nUecKoil HayKH;

BIAJETh  HAaBBIKAMH  Y4eOHO-MCCIICOBATEIIbCKOM HM  MPOCKTHOM
AESITeIBHOCTH B 00NAacTH (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB pEIIeHHs 3a7ad  (PHU3HYECKOro
COJIep)KaHusl, TPUMEHEHHUIO Pa3MYHbIX METOJOB IO3HAHWS, BIAJIECTh
BUJAMU  JIEATENILHOCTH IO  MOJyYECHHIO HOBOTO  3HAHHA, €T0
UHTEpIpETAINU, TPeoOPa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX
CUTyaIUsAX, B TOM YHCJIC NPU CO3JIaHUW y4eOHBIX TPOCKTOB B 0OJACTH
(duzukwy;

BBISIBIIATh TPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTYyalW3WpPOBATH 3aj1ady,
BBIIBUT'aTh TUIIOTE3y €€ pELIeHUs, HaxXxOAUTh AapPTryMEHThl IS
JI0KAQ3aTeNbCTBA CBOMX YTBEPKJICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelIeHuS;

AHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PELICHUS 3aJaud pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3BMEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 33Ja4yll B 0OO0pa30BaTEIHHOU
NEeSATEeTLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYaIlsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh MEPEHOCUTh 3HaHUA MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HENESITEIBHOCTH;

yMETh HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX MNPEIAMETHBIX obJjacteil; O
BBIJIBUTATh HOBBIE UJIEU, NIPEIJIaraTh OPUTMHAJIBHBIC MMOIXObI U PEIICHUS;
0 cTaBUTH IPOOJIEMBI U 33/1a4H, IOIYCKAIOIIKE albTEePHATUBHBIC PEILICHUSI.

Pabora ¢ undgopmanueii:



+  BJIAJIETh HAaBBIKAMH MOTyueHUsI HHPOpMAIHK (PU3UUECKOTO COACPKAHUS U3
VCTOYHUKOB DAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATh IIOUCK,
aHaJlIW3, CHCTEMATHU3aLMI0 M WHTEPHPETALHI0 HWH()OpPMALUUU PpPa3InYHBIX
BUJIOB U (DOpM TpeICcTaBICHUS;

+  OIICHMBATH JIOCTOBEPHOCTh MHPOPMALIUH;

* HCIOJb30BAaTh CPEACTBA HMHPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX
TEXHOJIOTMA B  PEIUIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX H
OpraHU3allMOHHBIX 33Ja4 C COOJNIOACHUEM TpPEOOBAaHUN SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHMEHBI, pecypcocOepekKeHusi, NpPaBOBBIX HU
TUYECKUX HOPM, HOPM HH()OPMALIMOHHON O€30MacHOCTH;

+  CO3/1aBaTh TEKCThI (PU3UYECKOTO COJAEpkKaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3HayeHuss HHQPOpPMALMK W 1EJIEBOW ayJIuTOpHUH, BbIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aAIIH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
OCYIIECTBJISATh OOIIEHWE Ha YypoKax (U3UKK W BO BHE-YpPOUHOM
NEATENBHOCTH;

+ pacmo3HaBaTh MNPEANOCHUIKM KOHQIMKTHBIX CUTyalluH M CMSI4aTh
KOH(DJIMKTBI; Pa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM S3BIKOBBIX CPE/CTB;

+ T[OHHMATh U HUCIOJIL30BATh MPEUMYIIECTBA  KOMAHIHOU H
UHIUBUAYaAJbHON PaOOTHI;

 BBIOMpaTh TEMATUKy U METO/bl COBMECTHBIX ACHCTBUH € y4€TOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA;

« MpPUHUMATH LEJIH COBMECTHOW JI€ATEIBHOCTH, OpPraHU30BBIBATH H
KOODAUHUPOBATh JEHUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJISITH IUJIaH
JEHCTBUM, pacpeessiTh poJid ¢ yU€TOM MHEHHUM YJaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOThI;

+ OIICHMBATh KAaue€CTBO CBOET0 BKJIaJa W KaXXJOTO YYAaCTHUKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

« TpemyiaraTb HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3UIHAM HOBHU3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

*  OCYHICCTBJIATH IIO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CUTyalusiaX, IIPOSABIATE TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH NHHUIIWUAaTUBHBIM.



O

PeI‘yJ'IﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH CaMoopraHmaunﬂ:

CaMOCTOATENBHO OCYILIECTBIIATh TO3HABATEIBHYIO AESTEIBHOCTD B 00JIACTH
(GU3UKY M aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS] PACYETHBIX U KA4ECTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUUECKOW PabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

AdaBaTb OLICHKY HOBBIM CHUTYAllUAM,

pacuupsTh paMKu y4eOHOro TMpeAMeTa Ha  OCHOBE
JUYHBIX TPEIOYTCHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIHN OBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYIUIUU B OOJIACTH
(U3MKH, TOCTOSHHO MOBBIIIATh CBOW 0OOpPA30BATENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:



AaBaTb OLICHKY HOBBIM CHTYyallUAM, BHOCUTb KOPPEKTUBLI B ACATCIbHOCTD,
OLOCHNBATDb COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BIAJCTh HAaBBIKAMHU TIO3HABATEIBHOW pEICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JIEICTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB U
OCHOBAaHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUH AJI OLIEHKU CUTYAIllH, BBIOOpA BEPHOTO
penieHus;

YMETh OLOCHUBATH PHUCKU M CBOCBPCMCHHO IIPHMHUMATL PCIICHUA II0 HX
CHUIXXCHMUIO,

IIPUHAMATh MOTHBBI M ApPryMEHTBI IPYTUX IIPU AHAJIU3€ pe3yJIbTATOB
NEeATEIbHOCTH,

IIPUHUMATDb CC6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBI JPYTrUX IPH aHaJu3e pe3yJbTaToOB
JIeSITCILHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIUOKH.

B mporecce H0CTMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IIPOTPaMMBbI 10
dbuzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0YyYaroIIUXCs

COBEPIICHCTBYETCS HMOIMOHATBHBIH UHTEIUICKT, IPEeIoJIararoIi
c(hOpMHUPOBAHHOCTH:
+ CAaMOCO3HaHWs,  BKIIOYAMOIIETO  CIHOCOOHOCTh  TMOHMMATh  CBOE

OMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOU
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHNUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIOCOOHOCTH AaJANTHUPOBATHCA K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSABIATH T'MOKOCTb, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEIIN
Y yCIeXy, ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE JI€HCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKIIOYAIOLIEH CHOCOOHOCTh MOHHMMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYTUX, YYUTHIBATh €ro MpPH OCYIIECTBICHUU OOILEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh  BBICTpaMBAThH
OTHOIIEHUSI C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIBTATHBI



K xoniy o0yuenus B 10 knacce npeameTHbie pe3yabTaThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

NOHUMAaTh pPOJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
DKOJIOTUYECKOM, COLMAJIbHOM M 3TUYECKOM cdepax eaTeIbHOCTH
4eJI0BEKA, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHON KapTUHE MUDA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHUM O PU3NUECKON KapTUHE MHPA;

pasnmuyaTh YCJIOBHS TPUMEHUMOCTH MOJCNEeH (HU3WYecKux Teln U
MPOIIECCOB (SIBJICHUI): HWHEpLUAJIbHAs CUCTeMa OTcu€ra, aOCOJIIOTHO
TBEPJIOE TENl0, MaTephalibHas TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
CBOOO/JHOE mMajeHue, aOCONIOTHO ympyras jaedgopmaius, aOCOTIOTHO
yapyroe u abCoTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEJIN Ta3a, >KUJIKOCTU
1 TBEPAOTO (KPUCTALTUIECKOTO) Teja, MACATbHBIN Ta3, TOYCUHBIN 3apsij,
OJTHOPOJTHOE DJIEKTPHUECKOE TOJIC;

paznuyaTh ycioBHs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (PyH/IaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE IIPOIECChl M  SBJICHUA,
UCIIOJIB3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHMYECKOTO JBIKCHHS, (POPMyNbl KHHEMAaTHKH PaBHOYCKOPEHHOIO
IBIDKCHUS, TpeoOpazoBanus [amuies uisi CKOPOCTH W TEpEMEIICHHUS,
3akOoHbl HbIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOI'O TATOTEHMS, 3aKOHbI COXPAHCHHUSI UMITYJIbCa U MEXaHHUYECKON
DHEPIruM, CBSI3b PAOOTHI CUJIBI C U3MEHEHUEM MEXaHWYECKOW HHEPTUH,
YCJIOBUS paBHOBECHUS TBEPAOro Tena), IMPU OTOM HCIOJIb30BaTh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUSI IPUMEHUMOCTH
(bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPAaHEHUS HUMITYJIbCAa U MEXAHWYECKOU
SHEPIryH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JIABJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOTrO JBUKEHUS W KOHIIEHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
DHEPrUeN TEMIOBOIO JBMKECHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpAalMe MOJIEKYJ U €ro TEMIIepaTypou, YpaBHEHHE
MenpaeneeBa—KianeiipoHa, TepBbIMI 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpaHEHUs! PHEPIrUU B TEIJIOBBIX MpoIleccax), MPU 3TOM HCIOIb30BaATh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUSI IPUMEHUMOCTHU
ypaBHeHus1 MeneneeBa—KnaneiipoHa;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKHUE SIBICHHS, HCIOJIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJWHAMHKHU (3aKOH COXPAHEHHS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, HNOTEHLIUATBHOCTh
AJIEKTPOCTATUYECKOTO TOJISA, MNPUHIMI CYNEPHO3ULHNHU AIIEKTPUUYECKUX
NOJIEW, MPU ATOM YKa3bIBas YCJIOBHMS INpHUMEHUMOCTH 3akoHa Kysnona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHMs: 3aKOHbI OMa Uil ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM ILenu, 3akoH Jxoyns—JIeHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUUAIbHASI DJHEPIUsl, KUHETHYECKAas
SHEprus, MEXaHU4ecKas SHeprus, paboTa CHbl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHUs, MOILHOCTD,
HHEPrus B3aUMOJICUCTBUS Tella ¢ 3eMJIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTHS
ynpyroil nedopmanuy OpYKHHBI, KOJWYECTBO TEIJIOTHI, a0COJIIOTHAs
TeMIiepaTypa Tena, paboTa B TEpMOAMHAMHUKE, BHYTPEHHSS SHEPIUs
UJE€aTbHOTO OJHOATOMHOIO Ta3a, paboTa H1ealbHOI0 ra3a, OTHOCUTEIbHAS
BJIAKHOCTh  Bo3ayxa, KIIJ[ waeambHOro  TEIUIOBOTO  JABHUTATEIIS;
DIEKTPUYECKOE  TIOJIE,  HANPSDKEHHOCTH  JJIEKTPUYECKOTO  MOJIA,
HaIpsDKEHHOCTh TOJII TOYEYHOI'O 3apsja WM 3apspKEeHHOTO Iapa B
BAKYYyME W B JUIJEKTPUKE, IOTEHIHAN JJIEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh OTEHUMAJIOB, MIEKTPOABUKYILAS CUJIA, CUIIA TOKA, HAPSKEHUE,
MOIIHOCTh TOKa, OJJEKTpUYECKas EMKOCTh IIJIOCKOTO KOHJEHCATOpa,
CONPOTHUBJICHUE YYACTKA LEMU C MOCJIENOBATENBHBIM U TMAPAIIIEIbHBIM
COCIMHEHUEM PE3UCTOPOB, DHEPTUS AJIEKTPUUECKOTO II0JIsI KOHIAEHCATOPa;

OOBSACHATH  OCOOCHHOCTM  MpOTEKaHUsi  (PU3MYECKUX  SIBICHUM:
MEXaHWYECKOEe JBW)KCHHE, TEIUIOBOE JIBIDKEHHWE 4YaCTHI[ BEIIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUe, nuddy3us, ucnapeHue,
KUTICHWE U KOHJICHCAIIWS, TIJIAaBJICHNE U KPUCTAIIIN3AIUs, HATIPaBIEHHOCTh
TEIUIONEepeIaun, dIEKTPU3ALUS T, SKBUIOTCHIUATBHOCTh MOBEPXHOCTH
3apsHKEHHOTO TIPOBO/IHUKA,

IPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BETMUUHBI OT
JIPYroM € UCIIOJIB30BAHUEM MPAMBIX H3MEPEHHM, TPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
buznueckux BeIUMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
IIOIPEIIHOCTE  W3MEpPEHMM, JIelaTh  BBIBOABI 110  pe3yJbTaTaM
UCCJIEIOBAHMUS;



IPOBOJNTHh KOCBEHHbIE WM3MEpPEHUs (U3MUECKUX BEIMYMH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH Aa0COJIIOTHBIE U
OTHOCHUTEJIBHBIEC IIOTPEIITHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPECHUM;

IIPOBOJUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TUITOTE3BI: INIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYEHHBIE pPe3yJbTaTbl U J€JaTh BBIBOJ O CTATyCE MPEIIIOKCHHON
TUIIOTE3BI,

COOJTFO/IaTh TpaBHiIa 0€30MacHOTO TPy ia IPU MPOBEACHUN UCCIICIOBAHNN B
paMKax y4eOHOro IKCIICPUMECHTA, paKkTHKyMa u
y4eOHOUCCIICIOBATEIbCKOM U MIPOSKTHOH JCATEIbHOCTH C
UCIIOJIb30BAHUEM  M3MEPHUTCIIBHBIX ~ YCTPOHCTB W J1a0OPaTOpPHOTO
000pyI0BaHUS;

peuiate pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll Mojenu, OTBeYamlled TpeOOBaHUAM 3aJauH,
IPUMEHSATH POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3NYECKUX
TEOPHUM IMPU UCIOJIb30BAaHUM MATEMATHYECKUX METOJOB PELICHMS 3aiad,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TPeOyIoLIUMe NPUMEHEHHs] 3HaHUHM U3
pa3HbIX pa3lieloB Kypca (GU3MKH, a TAaKKE MHTErpallii 3HAaHUHM U3 IPyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATH JIOTUYECKYIO
LIEMOYKY PACCYKJIEHUI C ONIOPOI Ha U3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX(DU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATh U OIICHUBATH IMOCJCACTBUS OBITOBOW M TIPOU3BOICTBCHHOU
NEATETLHOCTH 4YEeJIOBEKa, CBA3aHHOW ¢ (PU3WYECKUMM MpoIlecCaMu, C
MO3UIINN YKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUH O PAIIMOHATEHOM
MIPUPOOIIOIL30BAaHUN, & TaK)KE€ Pa3yMHOM HCITOIb30BAHUU JTOCTHIKCHHM
HAYKX W TEXHOJOTUW IS JaIbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pa3lInuHble CIOCOObl padoThl ¢ MHpopMaruen puznueckoro
CONEP)KaHUSI C HWCIOJIB30BAHMEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTHI, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC



TEXHOJOTMM Il TIOUCKA, NepepabOTKU U MPEIbsIBICHUS Y4yeOHOU W
HAyYHO-TIOMYJISIPHOW MH(GOPMAILH, CTPYKTYPUPOBAHUS U MHTEPIPETALNN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMylo  HMH(pOpMamMiO ¥  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IIPOABJIIATH OpraHU3allMOHHBIC u IIO3HaBAaTCIIbHBIC YMCHUA
CaMOCTOATCIIBHOT'O HpI/IO6pCT€HI/I}I HOBBIX 3HAHUH B IMpOLCCCC BBIITIOJHCHUA
IMIPOCKTHLIX U y‘I€6H0-I/ICCJ'I€I[0BaTeJ'II>CKI/IX pa60T;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PabOTy TPYIIbI, PALUOHAIBHO PaCHpeesaTh ACSITEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHWBATh BKJIAJ KaXKJIOTO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oynymieil mpoecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoniy o0yuenus B 11 knacce npeameTHbIe pe3ysibTaThl Ha yTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKON, TEXHOJIOTHUECKOM, COIUATTbHOMN
U ATUYECKON cdepax NesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PM3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa U NAJIbHEHIIEM HayYHOTEXHUYECKOM pa3BUTHH,
3HAUYEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHWHU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOAHOE DJIEKTPUUYECKOE U  OJHOPOJHOE
MarHMTHOE TIOJIs, TApMOHUYECKHUE KOJIeOaHUsI, MATEMAaTHUYCCKUN MasSTHUK,
WJICAJIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKHUE BOJIHBI, WJICAIbHBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTh ycCJIOBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, IOHUMATh BCEOOIIHI XapakTep (GyH/IaMEHTAIbHBIX 3aKOHOB 1

OIrpaHUYCHHOCTD UCIIOJIb30BAHHA YaCTHBIX 3aKOHOB,
AHAJIM3UPOBATH U O0OBSCHATH SJICKTPOMArHUTHBIC TIPOLECCChI U SBJICHUA,
HCIIOJIBb3yA OCHOBHLBIC TIOJIOKCHHSA MW 3aKOHBbI JJICKTPOAWMHAMHUKHU M



CHELIMAIBHOM ~ TEOpUM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cuia JlopeHma, 3akoH
JJIGKTPOMAarHUTHOW  WMHAyKIuMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LE€NU CO CKOPOCTHIO
MU3MEHEHUS CUJIbI TOKA, TOCTYJAThl CIIEUAIBHON TEOPUU OTHOCUTEIbHOCTH
DUHINTEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YS
IOJIO)KEHUSI ~ KBAaHTOBOM  ¢u3MKku  (ypaBHEHHME  OWHIUTEHHA  AJs
¢dotord¢ekra, nepBelii ¥ BTOPOH ocTynarsl bopa, NpuHLIKI COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXPAHEHUs 3apsiIOBOIO H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PAJHOAKTUBHOTO
pacraja);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, HCMOJb3Yys] BEIUYUHBI:
HANPSHKEHHOCTD JIEKTPUYECKOTO TT0JIs1, MOTEHIIUA 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh IIOTCHUMAJIOB, JJCKTPOJABWXKYINAS CHJIA, WHIYKIUA
MAarHUTHOTO TIOJII, MarHUTHBIM MOTOK, Cuja AMIepa, WHIYKTUBHOCTD,
AJICKTPOJBUXKYIAS CHJIAa CAMOWHIYKLIHWH, SHEPIUS MAarHUTHOTO IIOJIA
MIPOBOJIHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIbC, TTOJTHAS SHEPT U, SHEPTUS
MOKOsI CBOOOTHOM YaCTHIIbI, SHEPTUS M UMITYJIBC (DOTOHA, MACCOBOE YMCIIO
Y 3apsj si7pa, SHEPTUS CBSI3H SIPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUS  (PU3NYECKUX  SBJICHUM:
DIIEKTPOMArHUTHAs MHAYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(hepeHIIHS
BOJIH, Ju(pakuus, JOWCHEpcus, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit 3gp ekt (hoTorddexr), anvda- u 6era-pacnasl aaep,
ramMMa-usirydyeHue sjep, Gu3ndecKue NPUHIMUIbI CIIEKTPaIbHOIO aHAIN3a U
paboTHI J1a3epa;

ONPEAEATh HAMNPABICHUE HWHAYKIIMU MArHUTHOTO MOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH U300paKEHUE, CO37aBACMOE TUIOCKMM 3€pKaJioM, TOHKOH JIMH30M,
U PaCCUMTHIBATh €T0 XapPaKTCPUCTUKH;

MPUMEHATh OCHOBOMOJIATAIOIIAE ACTPOHOMHYECKHUE TIOHATUS, TCOPUU U
3aKOHBI JIJI1 aHalm3a ©M  OOBSACHEHHS (DU3UYSCKUX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECCKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, IIPU HOTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJabTaThl TMOJYYEHHOW 3aBUCHUMOCTHU
bu3nueckux BEIMYMH B BHUAE TpaduUKoB ¢ y4€TOM aOCONIOTHBIX
MOTPEIIHOCTEd  W3MEPEHUM, JenaTh BbIBOJABI IO  pe3yJibTaTaM
VCCJIEIOBAHMS;



IPOBOAUTH KOCBEHHBbIE W3MEpPEHUsl (U3MUECKUX BEIUYUH, NPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJ| W3MEPEHHs, OLEHUBATh aOCOIIOTHBIE U
OTHOCUTEJIBHBIE MIOTPEITHOCTH IPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJMTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TUITOTE3BI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYEHHBIE pPe3yJbTaTbl U J€JaTh BBIBOJ O CTATyCE MPEIIIOKCHHON
TUIIOTE3BI,

OIMMCBIBATb METOJBI ITOJYYCHUA HAYYHBIX aCTPOHOMHUYCCKUX 3H3HPII>1;

coOJTr01aTh TpaBuiia 0€30MacHOTO TPy ia MPY MPOBEACHUN UCCIICIOBAHNN B
pamKax y4eOHOTO DKCIIEPUMEHTA, IIPaKTHKyMa U
y4eOHOUCCIIEeI0BATEILCKON u IPOEKTHOU NeSITeTbHOCTH C
UCIIOJIb30BAaHUEM  HM3MEPUTENBHBIX  YCTPOWCTB U JIaOOpaTOPHOTO
000pyI0BaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0: Ha OCHOBAaHMM aHalM3a YCJIOBHS BBIOMpATH
¢usznyeckue MOJeNd, OTBEYarolue TpPeOOBaHUAM 3aJaud, MPUMEHSATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3NYECKUX TEOPHd
IIPU  WUCIHOJIb30BAHMM MAaTEMaTUYECKUX METONOB pelleHus 3ajaad,
IIPOBOJANUTH PACUYETHI HA OCHOBAHMM MMEIOIINXCS JAHHBIX, aHAIN3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PELIECHUs C YYETOM MOJYYEHHBIX
pe3yIbTaToB;

peraTh Ka4yeCTBEHHBbIE 3ajaud, TpeOyromue MPUMEHEHUsS 3HAHWM U3
Pa3HBIX pa3leioB Kypca (GU3MKH, a TAK)KE MHTETPAIUN 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTMYECKYIO
IIEMTOYKY PACCYKJICHUH C ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJi1 OOBACHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX(DPU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHATM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOW M TIPOU3BOICTBCHHOU
NEATCILHOCTH YEJOBEKa, CBS3aHHON C (PU3MUECKHMMH TIPOIECCAMHU, C
MTO3HITNI IKOJIOTHYECKON 0€30IMacHOCTH, IPEACTaBICHUN O pallHOHAIBHOM
MIPUPOOIIOIB30BAaHUH, & TAK)KE€ Pa3yMHOM HCITOIb30BAHUU JTOCTHIKCHHMA
HAyKd W TEXHOJOTUW JUIsi JadbHEHIeTro pa3BUTHSA YEIOBEUYECKOTO
00I11eCTBA;



MPUMEHSITh pa3lInuHble CIOCOObl padoThl ¢ MHpopManmen (Guznueckoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCIOJIH30BaTh COBPEMECHHBIE HH()OPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4eOHOU u
HAyYHO-TIOMYJISIPHOU MH(GOPMAITUH, CTPYKTYPHUPOBAHUS I MHTEPIPETAIINH
uHPOpMAIIMK, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHHKOB, KPHUTHUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIONIMXCS 3HAHWH, TaKk U Ha OCHOBE
aHaJli3a UCTOYHUKA WH(OPMAIINH;

IIPOABJIATH OpraHU3alilMOHHBIC 151 ITO3HaBAaTCJILHBIC YMCHUA
CaMOCTOATCIIBHOT'O HpI/IO6p€T€HI/I${ HOBBIX 3HAHUM B IMpoICCCC BBITTOJIHCHUA
IIPOCKTHLIX U y‘{e6HO-I/ICCJI€,Z[OBaTeHI>CKI/IX pa60T;

paboTath B TpynIne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy I'PYMIIbI, PAMOHAIBHO PAaclpeAesiTh AeATEIbHOCTD
B HECTaHAAPTHBIX CUTYyallUsX, aJ€KBAaTHO OLICHHUBATh BKJAJ KaKIOIO U3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE pacCMATPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIUIO K OyayIiei npodeccuoHaabHOM 1eITeTbHOCTH 110

CIICOUAJIBHOCTAM (I)I/ISHKO-TGXHI/I‘-ICCKOFO HpO(i)I/IJ'ISI.
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' Hunamuia https://m.edsoo.ru/7f41bf72
93 3 6 1 1 bu6mmorexa [IOK
' AKOHBL COXPAHCHHA B MEXAHIKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO IUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnmuoteka [JOK

TEOpPHH

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK

3.2 OCHOBE! TEPMOZHHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BEILIECTBRA. Bu6muoreka [JOK
33 ®az0BbIE EPEXO/IbI S https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Pa3nen 4. 3JIEKTPOAUHAMMUKA
41 3 10 1 bu6mmoteka [IOK
' JICKTpOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN JIEKTpUYECKHI TOK. TOKH B bubnunoreka [IOK
42 Pa3JIMYHBIX cpenax 12 1 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHHe pa3iesioB H TeM (umdposrie)
Ne i/ HpOTpPAMMBI Beero Kourpoabnbie | IIpakTuyeckue 00pa3oBaTebHbIe
padoThI padoThI pecypebi
Paznen 1. JIEKTPOJIUHAMMUKA
11 MaruuTHoe mose 14



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

1.2 DneKTpoMarHuTHas: MHIYKIHS 13 1
Hroro m o pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI

2.1 Mexanuueckue KojieOaHus 10

2.2 DeKTpOMarHuTHbIE KOJIeOaHus 15

23 MexaHH4YeCKre U AIEKTPOMarHUTHBIC 10 L

BOJIHBI

2.4 OnTuka 25 1

Utoro n o pazneny 60

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcnoBbl CTO 5 1
Hroro 11 o pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo-BOIHOBOH Tyanu3m 15
4.2 ®duszuka aToma )
43 ®dwusnKa aTOMHOTO SIJIpa M JIEMEHTapHBIX 5
) YaCTHI]
Wroro mo pasnenry 25

Pazgen 5. JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU

5.1

DeMeHTHl aCTPOHOMUU U aCTPOPU3UKU

12




Hroro i o pazneny 12
Pasnen 6. PU3UUYECKHAN MPAKTUKYM
6.1 dusndecKuil MpakTUKyM 16 16
Hroro i o pazneny 16
Paznen 7. OBOBIIAIOUEE IOBTOPEHUE
Cucremarusanus 1 o000IIeHNE
21 MPEIMETHOTO COJICPYKAHUS U OIbITa 15
' NeSITeIbHOCTH, TPHUOOPETEHHOTO MPH
n3ydennu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 4 16
INOYPOYHOE IVTAHUPOBAHUE
10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Jlara undposbie
i €Ma ypoKa Beero Konrpoabubie | IIpakTnueckue — 00pa3oBaTebHbIe
padoThI padoThI

pecypcbl




®usuka — Hayka o npupoje. Hayunsie
METO/1bl TO3HAHHUS OKPYKAIOIIET0 MUpa

bubnnorexa [JOK
https://m.edsoo.ru/ff0c32e2

Ponw u MecTo pusuku B hopMUpOBaHHHI
COBPEMEHHOW HAyYHOH KapTUHBI MHpA,
B MIPAKTUYECKON ACSITETLHOCTHU JTFOACH

bubnnorexa [JOK
https://m.edsoo.ru/ff0c33e6

Mexanndeckoe IBUKECHUE.
OTHOCI/ITGJII)HOCTI) MEXaHHUYCCKOI'O
nBwxeHus. [lepemenienre, CKOpocThb,
YCKOpEHUe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE MpsIMOTTUHEITHOE
JIBUKCHHE

bubnnorexa [JOK
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEHHOE IPAMOIIMHENHOE
JIBIDKEHHE

bubnuorexa [IOK
https://m.edsoo.ru/ff0c372e

CBoOoHOe masieHue. Y CKopeHue
¢BOOOIHOTO MAIEHNUSA

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0c39cc

KpHBOHHHCﬁHOC JABHKCHUC. I[BI/I)KCHI/IC
MaTepHaHLHOﬁ TOYKH I10 OKPYKHOCTHU

bu6nmotexa [IOK
https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/Il'I OTHOCUTEIBHOCTH | anmes.

bu6nmmoteka [IOK

WNHepuyanbHble CHCTEMBI OTCYETA.

IIepsriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun
Cynepno3uiuu cuil. Bropoit 3akoH
HproToHa 11t MaTepuaibHOM TOUKH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH HeroToHa 1u1st

bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro Tsarorenus. Cuna
bu6mmoteka [IOK
11 TsbkecTu. [lepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
Cuita ynpyroctu. 3akos ['yka. Bec Tena bubnnorexa [IOK
12 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumnuent tpenmus.
bubnnorexa [JOK
13 Cuita conpoTUBIICHUS IPU IBUKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU ra3e
[ToctynaTenbHoe U BpamareabHOE
JOBUXKXCHUC a6COHIOTHO TBépHOFO TC1a. Bbuomuoreka I_IOK

14 MowmenT cuiibl. [1nedo cunsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecCHUsI TBEPJOTO Tela
HMitynbsc MaTepraIbHOU TOYKH,

15 CUCTEMBI MATEPUAIIBHBIX TOYEK. bubnnorexa [IOK
Hmnysnec cuibl. 3aKOH COXPAHEHUs https://m.edsoo.ru/ff0c43d6
uMmInyibsca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunerndeckas sHEprus MaTepuanbHON bubmuoreka [LIOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON JHEPruu

17 [TorenuuanpHas sHEprus. bubnunorexka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPrust ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

HOTGHL[I/IaJILHbIe U HCINOTCHLHAJIBHBIC

cuitbl. CBsA3b paboThI

HEINOTEHIUAJILHBIX CHUJI C ©3MEHEHHUEM
MEXaHUYECKON IHEPTUH CUCTEMBI TEJI.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsI3u paObOThI CHIIBI C
HM3MECHEHHEM MEXaHUYCCKOM SHEPTUr
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOTO KI'yTa

20

KonTponbnas padota no reme
«Kunemaruka. /[unamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE

bu6mmotexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.
Bbpoynosckoe asuxenue. nddysus

bu6nmotexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapaI(Tep JIBIDKEHMS U B3aUMOJICHCTBUSA

YacTHUIl BeniecTra. Moenu cTpoeHus
ra30B, KUAKOCTEH M TBEPBIX T

23

Macca monekyi. KonndecTBo BemiecTsa.

ITocrossnHast ABoraapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

Tennosoe paBHOBecue. Temneparypa u
eé m3mepenue. [llkana remneparyp

Ilenncus

25

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGconoTHas TemIeparypa Kak Mmepa
CpeHEW KMHETUYECKON SHEPTUun
JIBHKEHUS MOJIEKYJ. Y paBHEHUE

MenneneeBa-Knaneiipona

bubnnorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a30BBIC 3aKOHBI

28

JlaGopaTopHnas pabota

«HccnenoBanue 3aBUCUMOCTH MEKIY
rapaMeTpaMM COCTOSIHHS Pa3pEKESHHOTO
raza»

29

H3ompornecchl B HaeaIbHOM ra3e v ux
rpaduueckoe npeacTaBieHue

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpenHss sneprus
TEPMOJIMHAMUYECKON CHCTEMBI
croco0OrI e€ n3menenns. KonmdecTBo
TEIJIOTHI ¥ paboTa. BHyTpeHHsIst sHeprUs
OJIHOATOMHOT'0O MACaJIbHOTO ra3a

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bubnunorexka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY nenbHas TEIIOEMKOCTE BEILIECTBA.

bubnnorexa [JOK
32 KonnuecTBo TENNOTHI PU
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AnnadaTHbli Ipolecc
3 [IepBblil 3aKOH TEPMOJUHAMUKU U €TO bubnuorexa [LIOK
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ffOc5efc
34 HeobparumocTs nporieccoB B bubmuoreka [JOK
npupozae. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
ITpunuun aeicteus u K11 TerutoBoi bu6nmorexka [IOK
35 MAIIHHbBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJJ
37 DKoJoru4ecKue mpoodIemMbl
TEII0HEPTreTUKN
38 Oo6oO0maromuit ~ ypok «MomekynspHas bu6moteka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota o teme
bu6mmoteka I1IOK
39 «MonexynsipHas puznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[TapoobpazoBaHue 1 KOHJICHCAIHS. bubnuorexa [LIOK
40 VcnapeHue 1 KUICHHe https.//m.edso0.ru/ff0c63b6
AOcComoTHas M OTHOCUTETbHAS
N bubnunorexka [IOK
41 BJIAJKHOCTB BO3/yXa. Hacobrnmennnrit nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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Teépnoe Teno. Kpucrammyeckue u
amopQHbIe Tesa. AHU30TPONHNS CBOMCTB

bu6mmoteka [IOK

42
KpucTauioB. JKuJaKre KpuCTabl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
[1naBneHue u KpucTaUIU3ALIMSL.

43 VY nenbHas TENI0Ta IJIaBJICHUS bubmmorexa LOK

A ' https://m.edsoo.ru/ffoc6708
Cyb6numarnus
a4 v 5 bubnuoreka [JOK
PABHCHUC TCILIOBOTO Datatca https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tei. DIeKTPUIECKUMA bubnnorexa [IOK
3apsi. JIBa BUIa 3JEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3aps/10B
[IpoBOIHUKY, TUATIEKTPUKH U

bubnnorexa [JOK
46 HOJIYIPOBOIHUKHU. 3aKOH COXPaHEHUs
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3aps/ia
BsaumonericTeue 3apsa10B. 3aKOH
47 K T . . bu6mmoteka IIOK
YITOHa. L OUCHHBIM SICKTPHACCIIH https://m.edsoo.ru/ffOc6ce4
3apsi
Harpsx€HHOCTB 2JIEKTPUYECKOTO MOJIA.

18 [IpuHUUn cyneprno3uiun bubnnoreka [IOK
ANEKTPUYECKUX TToNnel. JInauun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
Pabota cui 21eKTpoCTaTUYecKOro moJsl.

bubnunorexka [IOK
49 ITorennuain. Pa3HocTh OTEHIINAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
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50

HpOBOI[HI/IKI/I " JUIBJICKTPUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'ICKTpI/ILIeCKaH IIPOHULIAEMOCTD

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoéMKocTh. Konaencatop

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHsl 3apsHKSHHOTO
KOHJICHCaTopa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota N3mepenue

ANEKTPOEMKOCTH KOHIEHCAaTopa"

54

[IpuHUMIT 1ECTBYS U IPUMEHEHHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnrmapara, CTpyMHOro npuHTepa.

SJIGKTpOCTaTI/I‘ICCKaH 3aliuTa.

3azeMiIeHHe IEKTPONpHOOpOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.

Cuna toka. Hanpspxenue.
Comnpotusnenue. 3akoH Oma Jist
y4acTKa L

56

HOCJ’ICI[OBB.TCHBHOG, IapaJijieJIbHOC,

CMCHIAHHOC COCANHCHUEC ITPOBOJHUKOB.

JlaGopaTtopHnast pabora «3yuenue
CMEIIAHHOTO COCIMHCHHS

PE3UCTOPOB»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOILITHOCTH 3AEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1)1 TOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC necrouHuka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTb TBEPIBIX

METaJIOB. 3aBUCUMOCTh COITPOTUBJICHUA

METAJIOB OT TEMIIEPaTyPBhI.
CBepxnpoBOAUMOCTh

60

DNEKTPUYECKUN TOK B BAKYyMe.

CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U

pUMecHas MpoBoANMOCTh. CBoiicTBa
p—n-nepexona. [lomynpoBogHUKOBEIE
npudopsI

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKUH TOK B pacTBOpax U
pacIuiaBax 3JI€KTPOJIUTOB.

SJICKTpOJ'II/ITI/I‘leCKaH JAUCCoranus.

OneKTpoIn3

bu6nmotexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKH TOK B ra3ax.
CaMOCTOSITENbHBIN U
HECaMOCTOSTENIbHBIN pa3psia. MomHus.

[Tmazma

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DeKTpudecKue mpuoopsl U yCTPOHCTBA

64 1 UX MPAKTHYECKOE MPUMCHCHHE. 1 bubanoreka [IOK
[IpaBuna TeXHUKH OE30MMACHOCTH https://m.edsoo.ru/ff0c86fc

65 O06o0maromuii ypox L bu6mmoreka [IOK
«INEKTPOMHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no reme

66 «9nexkrpocraruka. [locTossHHBIN 1 Bu6mmorexa LIOK
ANEKTPUYECKU TOK. TOKM B pa3iuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBurlit ypok. KontponsHas pabota 1 bubmmoreka [JOK
10 TeMe JJEeKTPOAMHAMUKA https://m.edsoo.ru/ff0c8c56
PesepBHbIil ypok. O600mamuii ypok bubnnoreka [IOK

68 o remam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KosauuecTBo yacoB DJIEKTPOHHBIE
Ne T Jara nupposbie
€Ma ypoKa KourpoabHubie | IlpakTuyeckue
n/n Bcero M3yYeHHsI odpa3oBaTe/IbHbIE
padoThbI padoThbI pecypebi
B3aumopeiicTBie NOCTOSTHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHutHoe mouie. 1
'unote3a Ammnepa
BexTop marauTtHoM nnaykuuu. [Tpunnummn
2 CyNEepHO3HUIMY MAarHUTHBIX ToJe. JInauu 1
MarHUTHON WHTYKITUU
3 MarauTHOE 1MoJIe MMPOBOJHUKA C TOKOM. 1
OmneIT Opcrena
4 Cwita Amriepa, e€ HarpaBJIEHUE U MOIYJIb 1
5 Pemenue 3anau 1
5 [Ipumenenue 3akoHa Ammnepa. 1
DNeKTPOU3MepUTENbHbIE TPUOOPHI
Cuua Jlopennia, e€ HanpaBJIEHUE U MOJTYJIb.
7 JIBr>keHue 3apsiKEHHON YaCTHULIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenue 3amau 1
9 Pa6ora cunet Jlopenta 1
10 Pemenue 3amaua 1




MaruuTHoe 110JI€ B BEILIECTBE.

1 deppoMarHeTUKH, rapa- U JuaMarHeTUKH

19 OcHOBHBIE CBOMCTBA (hepPOMATHETHKOB.
[Ipumenenue heppoMarHeTUKOB

13 Pemenue 3amay o reme "MarautHoe mose"

14 Pemenue 3amay o reme "MarautHoe mose"”

15 SIBJeHME AIEKTPOMArHUTHOM MHAYKIUH.
IToTok BEeKTOpa MarHUTHOM UHAYKIIMU

16 OC unayKnum

17 3aKOH AJIEKTPOMATHUTHOW WHIYKIHH
®dapanes

18 Buxpesoe anexrpuueckoe nosue. Toku Oyko
O1C MHIYKIUY B IBHXKYIIUXCS

19 MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenna
HNunykrrBHOCTSH. KaTylka HHIYKTUBHOCTH

22 B IIEIU ITIOCTOSIHHOTO TOKA
SBnenune camounaykuuu. IC

23 CaMOWHIYKITUU
DHeprus MarHUTHOTO TIOJIST KaTYIIIKH C

24 TOKOM. DJIEKTPOMAarHuTHOE I10JIE

25 Pemenue 3amau




O0001eHME U CUCTEMATU3ALU 3HAHUN 110

26 n n
TeMe "DIEKTpOAMHAMHUKA

57 KoHnTtposbHas pabota 1mo Teme
"OnexkTpoauHaMuka"

28 Konebarenpuas CHCTEMA. CBoOoanble
KoJjeOanus. ['apMoHUYEeCcKre KoaeOaHus

20 Kunemarnueckoe U JUHAMUYECKOE
OIIMCaHNE KOJIeOATEIbHBIX IBIKEHUN
DHepreTUYecKoe onucanue. BeiBos

30 JTUHAMUYECKOTO OIMMCAHMS TAPMOHUYECKUX
KoJIcO0aHUH M3 MX YHEPIEeTHUECKOTO 1
KMHEMaTHYECKOr0 OITMCaHUs

31 AMiutyza u ¢aza konedaHui
[Tepuon u yactora konebanwuii. [Tepuon
MaJIbIX CBOOOIHBIX KOJIEOaHUI

32 MaTeMaTU4ecKoro MasitTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKa

33 3aryxatoiue koyie0anus. BeiHy)1eHHBIC
konebanms. Pe3onanc

34 ABTOKOIE€0aHUS

35 Pemrenne 3amau

36 VYpok-koHpepenius "Mexannueckue

KoJie0aHus B My3bIKaJIbHBIX HHCTPYMEHTax"




O0001eHME U CUCTEMATU3ALU 3HAHUN 110

37
teMe "Mexanuueckue KonebaHus"

38 DneKTpOMarHUTHbIE KOJIeOaHUsI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYbI

39 3apsga KOHAEHCATOpa ¢ aMILUTATYIOM CHIIbI
TOKa B KOJICOATEIILHOM KOHTYpE

10 3aK0H COXPAHEHHS SHEPTUH B UICATbHOM
K0JIe0aTEIbHOM KOHTYpE
3aryxarllue 31eKTPOMarHuTHbIE

41 Kosie0aHus. BeIHyX/IeHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

" IIepemenHsblii TOK. Pe3ucTop u koHaEHCATOP
B I[ENIU TIEPEMEHHOTO TOKa

13 Karymka "HAYKTHBHOCTH B IIeTTH
MEPEMEHHOTO TOKa

a4 3akoH Oma JJ1s SIEKTPUUECKOM Lenn
MEPEMEHHOTO TOKa
MoniHOCTh EPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JICHCTBYIOIIEE 3HAUEHHE
CHUJIBI TOKA Y HAIPSKEHUS

46 Pe3onanc B 31eKTpUUeCcKoil nenu

47 Pemenne 3amau




WneansHbIif TpanchopmMaTop.

48 [TpousBoacTBO, epeaaya u noTpediieHue
IEKTPUYECKON SHEPTUH
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHepruu. KyibTypa ucnonb3oBaHus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amaua

51 Pemenue 3amau

52 O06001IeHHEe ¥ CUCTeMATHU3AIHSI 3HAHUH 110
TeMe "DIeKTpOMarHUTHbIE KoneOaHus"

53 Mexanuueckue BOJIHBL.  XapaKTEPUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJH

55 3BYyK. XapaKTEepUCTUKHU 3BYKa

56 WNudpasByk u  ynabrpa3Byk. lllymoBoe
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

57 Pemenue 3amau

5g DJNIeKTpOMarHuTHbIE BOJIHBL. W3nyueHune
3JIEKTPOMArHUTHBIX BOJIH

5o DHeprusi 2JIeKTPOMarHUTHBIX BOJTH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[ITxana 37EKTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHue 371eKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY




HpI/IHHI/IHbI PaarOCBA3U U TCIICBUICHUA.

61 Pannosnokarnusi. DJ1eKTpOMarHuTHOE
3arpsi3HEHNE OKPY KaIoLIel cpebl

62 Kontposbnas pabora no reme "Konedanus
Y BOJIHBI"

63 Cgert. 3aKOH NPAMOJMHEHHOTO
pacrnpocTpaHEeHHs CBETa

64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
PSIMOJIMHEHHOTO pacCpOCTPaHEHUS CBETa

65 OTtpaxenue certa. [lmockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomienue cBeta. AGCOIIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeNb MPEIOMIICHUS.

66 [TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yro MOJIHOrO BHYTPEHHETO
OTpa’KEeHUs

67 Pemenue 3agau Ha npyMEHEHNE 3aKOHOB
OTPa)KE€HUS U MPEITOMIICHUS CBETA

68 Xop ydeit B mpusme. [ucniepcus ceera.
CrnoxHbIi cocTaB 6enoro ceera. [[ser

60 JInn3el. DOKYyCHOE pacCTOSHHUE U
ONTHYECKasi CUJja JINH3BI

20 [Toctpoenue n3o0paxkeHui B TMH3aX U UX

cucTeMax. YBeJIUUYEHUE JTUH3BI




Pemenue 3agau Ha mocTpoeHUe

71 M300paKCHHM, TIOJTy9aeMbIX C IIOMOIIBIO
JIMH3
72 I'na3 kak ontuyeckas cuctema
Pemenue 3anau. [Ipenensl npuMenumocTu
73 r€OMETPUYECKON ONTUKH
74 CKopocTb cBETa U METO/IbI €€ U3MEPEHUS
75 Hucnepcus ceera
76 WnTepdepenmms ceera
KorepeHTHbIE ICTOUHUKH. Y CIIOBUS
77 HaOII0/IEHUSI MAKCUMYMOB 1 MUHIMYMOB
78 Pemenue 3anau
79 [Ipumenenue uaTepdHEpEHITIN
80 Judpakuus cera
Judpaxkumronnas peleTka. VYcnosue
81 HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB
82 Pemenue 3anau
83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
84 Pemenue 3amau
85 CBeToBbIe SIBJICHUS B IPUPOE
86 O0001eHne ¥ cucTeMaTU3alus 3HaHUH 110

Teme "OnTuka"




87 KonTponbnas padora no reme «Ontuka» 1
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXAHUKH. 3aKOHBI AIEKTPOAUHAMUKU U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [TocTynarsl crienuaabHON TEOPUH 1
OTHOCHUTEJIBHOCTHU
[IpocTpaHCcTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. Yciosue

90 NpUIUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeJIEHuEe BPEMEHH U
COKpAILEHUE JITUHBI

o1 DHeprus U UMIYJIbC PENITUBUCTCKON 1
YaCTHIIBI

9 CBs13b Macchbl C 3HEPruei U UMITYJIbCOM L
PENSITUBUCTCKON YaCTUIbl. DHEPTUS TOKOS

93 PaBHOBeCHOE TEIIIOBOE N3ITyYEHHE 1

94 3akoH cMenieHusd Buna 1

95 I'umoresa M. [1nanka o kBanTax. ®OTOHBI 1

96 DHeprus U UMITyIbC (POTOHA 1

o7 ®oroaddext. OnbiTe A. I'. CTonerosa. 1
3akoHsb! poTorddexTa

08 VYpaBaenue DiiHmreiHa ans poroaddexra. 1
"Kpacnas rpanuna” porosaddexra

99 Hasnenue ceera. Onwitel I1. H. JIebeneBa 1




100

BoaHOBEIE cBOiCcTBA YaCTHIL

Bosnsl ne bpoitnis. [{inuna BoiHb! e bpoins

101 U pa3Mepbl 00J1aCTH JIOKATU3aLUN
JIBUKYILIEHCS YaCTULIBI

102 KopnyckynsipHo-BOIHOBOM Tyanu3m

103 Judpakius 37eKTPOHOB HA KPUCTAIaX
Criermuduixa n3MepeHnit B MUKPOMHUPE.

104 COOTHOILIEHHS HEOTIPEIETEHHOCTEM
I'eiizenOepra

105 Pemenne rpaduveckux 3amaau

106 Pemenue pacuéTHbIX 3a/1a4
KonTponpHas padora o remam: "OCHOBBI

107 CTO", "KopnyckyJIsspHO-BOJIHOBOI
Tyanu3m"”

108 OnBITHI 10 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnast Mmoaens aroma Pezepdopaa

109 IToctynarsr bopa

110 Buas cnexktpoB. CiekTp ypoBHEM sHEPTUH
aToMa Boj0poza

11 CHOHTaHHOE U BBIHYXICHHOE U3TyUYEHUE
CBETa

112 Jlazep




113

Hyxnonnas monens sapa
I'eitzenoeprallBanenko. 3aps 1 MaccoBOe
YHCIIO sApa.

H3otonsl. PagnoakTuBHOCTH

114

3aKOH paIMOAKTUBHOTO pacnaaa. CBoiicTBa
MOHU3HUPYIOUIETO U3NydeHus. Brausinue
PaAMOAKTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

Jo3umerpus

115

DHeprus CBSA3M HYKJIOHOB B sizipe. S iepHble
cuibl. [ledekt maccel sapa. SnepHbie
peakuu. Snepusie peaktopsl. [IpoGiemMsr

YIPaBJIIEMOr0 TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aclIeKThl pa3BUTHUSA SIIEPHON
SHEPIreTUKU

116

MeTo/1bl perucTpaluy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. DyHaMEHTAIIbHBIE
B3aUMOJICUCTBUA. bapuoHBbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOU
Mozenu. KBapk-TitooHHast MOZEIb aJpOHOB

117

®wusnka 3a npenenamu CtanaapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EauncTBO pusnueckoi KapTHHBI
MHUpa

118

OTansl pa3BUTUS ACTPOHOMHH. 3HAYECHHE
aCTPOHOMMH




119

[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BEeKTOB. MEeTOIbI aCTPOHOMUYECKUX
HUCCIIEIOBAHUN

120

CoBpeMeHHbIE ONITUYECKUE TENECKOIIBI,
paIuoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMMUSI

121

Bupn 38é31H0T0 HeOa. Co3Be3Us, APKHE
3BE3 /b1, IJIAHETHL, UX BUANMOE ABHKEHNE

122

Conueunas cucrema. Comaue. ConHeuHnas
akTUBHOCTH. McTounuk sueprun ConHia u
3BE3]I

123

3Bé3,Z[BI, HX OCHOBHBIC XapaKTCPHUCTUKU.

Juarpamma "crniekTpaabHbINA KJ1acc —

CBETUMOCTD"

124

3B63,Z[H TJIaBHOM I10CIIeI0BATEIbHOCTH

125

Bnytpennee crpoenue 38é31. CoBpeMEHHbBIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
sposrony CoHIa U 3BE37. DTalbl JKU3HA
3BE3]

126

Mineunsiii [Tyt — Hama ["anaktuka. Tumst
rajakTuk. YEpHble ABIPHI B A1pax ralakTUK

127

Bcenennas. Paciumpenue Beenennoii. 3akoH
Xa66ma. Teopus bomnbioro B3pbiBa.

PenukroBoe H3JIYYCHUC




128

Macmrabnas ctpykrypa BeeneHHoil.

Meraramaktuka

129

Hepeménnsie npobieMbl aCTPOHOMHUH

130

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBaHue MAarHUTHOT'O HOJIS
IMOCTOSIHHBIX MarHUTOB' WJIN
"UccnemoBaHue CBOMCTB
dbeppomarnerukoB" win "Vccienoanue
JEHCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C
TOKOM"

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl AMrepa" unu "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "Onpenenenne MarHuTHOM MHTYKIIUU
Ha OCHOBE U3MEpEeHHUs Cuiibl Ammepa"

132

Pu3NYEeCKU MPAKTUKYM 110 TEME

"UccneqoBauue sIBICHASA

9JIEKTPOMArHUTHON MHIYKIMU" WIH
"OnpeneneHre HHAYKIIUU BUXPEBOTO
MarHuTHOTO MOjs"

133

Pu3NYEeCKU MPAKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CaMOMHAYKIUU"
win "COopka MOJIENN AIIEKTPOMArHUTHOTO
reseparopa"




134

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue nepuoja CBOOOIHBIX
KOJI€OaHUI HUTSIHOT'O Ml TIPYKUHHOTO
MasITHUKOB"

135

Pu3NYECKU NPAKTUKYM 110 TEME
"IIpeoOpazoBaHue YHEPTUHU B IPY>KUHHOM
MasiTHUKE"

136

dusnueckuil MpakTUKyM 110 TeMe
"HccnenoBanue nepeMeHHOro TOKa 4epes
H0CJIEI0BATENIBHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop” uin
"HUccnenoBanue paboThl HICTOYHUKOB CBETA
B LIETIU [IEPEMEHHOr0 TOoKa"

137

duznyeckuit IMPAKTHUKYM I10 TCMC

"N3yueHue napameTpoB 3ByKOBOI BOJIHBI"

138

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIeHUs
crexna" unu "lomyuenue n3obpaxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

139

Pu3NYeCKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUs OT BeIleCTBa (Ha MpuMepe

xuakux auH3)" wnn "U3mepenue
(OKYCHOTO PaCCTOSIHUS PACCEUBAIOIIINX
uH3"




140

DuU3NYECKU TPAKTUKYM T10 TEME

"Habnronenune nudpakiuu, naTephepeHIun
U noJjsipusanuu ceera'

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Onpenenenye UMIyIbca U SHEPTUU
PEISTUBUCTCKUX YacTHIl (1o Gororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Ou3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue nocrosiHHoM [1nanka Ha ocHOBe
uccienoBanus porodddexra" wim
"HccnenoBaHue 3aBUCHMOCTH CHITBI TOKA
4yepe3 CBETOIMOT OT HarpspKeHUs "

143

Pu3NYECKU NPAKTUKYM 10 TEME
"UccnenoBanue crieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTostHHOM Punbepra"

144

Pu3nYeCKUi NPAKTUKYM 110 TEME
"HccnenoBanue pagnoakTUBHOTO ()OHA C
UCIIOJIb30BaHUEM JIO3UMETpa" Un
"M3y4yeHue morjaomeHus 6era-4acTuil
aIfOMHHHIEM "

145

®u3nYecKuil MPakTUKYM 10 TEME
"HaOnronenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM IT1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX NIPUIIOKEHUN JUIs




oTpeesieHuUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CeBepHOTO MOTYyIIaApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUICHUH"

146

0O0001eHrEe ¥ cucTeMaTH3alus 3HaHUH.
Poub (hm3uKu 1 aCTpPOHOMHUH B
SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATEIIbHOCTH YeI0BEKa

147

O06001IeHre U cUCTeMaTU3aIMsl 3HAHHH.
Posb 1 MecTO (pu3KKK U ACTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE MUpPA

148

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb ¢pusnueckoit Teopuu B GopMupoBaHUn
npeJcTaBiIeHu 0 GPU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKOI KapTUHBI MUpa B
00111eM psATy COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPE/ICTaBICHUH O
npupojie

149

0O0001eHne ¥ cucTeMaTU3aus 3HaHUH 110
teme "Kunemaruka"

150

O00011eHME U cCUCTEMAaTU3aLUs 3HAHUN 110
Tteme "Kunemaruka"

151

O0001eHne ¥ cucTeMaTU3aIus 3HaHUH 110
teme "/Ilunamuka"




O0001eHME U CUCTEMATU3ALU 3HAHUN 110

152 n n
teme "CTaTuka TBEpAOTO Teja
153 0O00011eHre U cucTeMaTU3aLMs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHne ¥ cucTeMaTh3alus 3HaHui 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun”
O0001IeHrEe ¥ cUCTEMATH3AIMs 3HAHUH 110
155 teme "Tepmonunamuka. TennoBbie
MaIlIuHb!"
O000I11IeHNE U CUCTEMATH3AIU 3HAHUH 110
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3zoBrle nepexoan!"”
pexon
157 O000I11IeHNE U CUCTEMATH3AaLU 3HAHUH 110
TeMme "DnekTpudeckoe nosue"
158 O000I11IeHNE U CUCTEMATH3ALU 3HAHUH 10
teMme "[1oCTOsHHBIN 27eKTpuuecKuii ToK"
159 0O0001eHne ¥ cucTeMaTU3aIUs 3HAHUH 110
teMme "Toku B pa3inyHbIX cpepax”
O000I11IeHNE U CUCTEMATH3AIU 3HAHUH 10
160 " "
TeMe "MarauTHoe moie
Peseprubrit ypok. O6001eHIE U
161 cucTeMaTu3alus 3HaHUU 110 TEME

"DneKTpoMarHuTHas MHIyKus"




162

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMAaTH3aIMsI 3HAHUH 10 TEME

"Mexanndeckue kKojaedanus"

163

PesepBHbIil ypok. O0001ICHHE U
cUcTeMaTu3allus 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KojaeOanus"

164

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsI 3HaHUH 110 TEME
"MexaHUYEeCKHUE U AIEKTPOMarHuTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O6001IIeHNE T
cucreMarusanysa 3Hagui o reme "Omrruka’

'

166

PesepBublit ypok. O600611eHuE U
cucreMarusanusa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O60011eHIE U
CUCTEMAaTH3alMsI 3HAHUH 10 TEME
"KopnyckynsspHO-BOIHOBOM Ayayn3m"

168

PesepBHelit ypok. O6001IeHNE U
cucTeMaTu3alis 3Hanuii mo reme "dusmka
aroma"

169

Peseprubrit ypok. O600611eHNE T
cHcTeMaTHu3alus 3HaHui no reMe "duznka
aTOMHOTO Si7[pa U 3JIEMEHTApPHbIX YacTul'"




PesepBHbIil ypok. O0001ICHHE U

170 cHUCTEMaTHU3aIlus 3HAaHUH 110 TeMe 1
"Dy1eMeHTBI acTpOPU3UKH"
OBLIEE KOJIMYECTBO YACOB I1O
170 16

[TPOI'PAMME







YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka (B 2 yactsx), 11 knace/ I'enpenmreitn J1.J., bymaroBa A A.,
Kopuuneses 1.H., Komkuna A.B.; noa penakiueid Opiosa B.A., O6uiectBo ¢
orpaHn4eHHon oTBeTCTBeHHOCThI0O « BMTHOM. JlaGoparopus 3HaHui»;

AxkrmonepHoe o6miectBo «M3marensctBo «lIpocBemenuey. 2021r.

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

['enpenmrenn/1.0. Komkuna A.B. bynatoBa A.A. KopamiiseB U.H. ®usuka.
1 1kmacc. ba3oBslii 1 yriayOnaeHHBIN ypoBHE. MeToandeckoe mocooue s

YUUTCIA C YKa3aHUAMUA I PCIICHUA 3a1a4 MOBBIIIEHHON CJI0KHOCTH. MOCKBa.

BUHOM. Jlabopatopust 3aanuii. 2018

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
Skysmart.ru

Resh.edu.ru

Edsoo.ru Meroanueckue MaTeprabl.

OnlineTestPad.ru



Schooltests.ru






		2026-01-14T19:09:45+0400
	00975683ff1328e987
	Г.К.Маннапова




