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HOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o (u3mke 0a30BOr0 ypOBHS HAa YPOBHE CPEIHEro OOWIEro
oOpazoBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TPeOOBaHMH K pe3yabTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeibHOW INpPOrpammbl, NpeactaBieHHbix B OI'OC
COO, a Tawke ¢ yuyétoM ¢eacpanbHOi paboueii mporpamMmbl BOCIHTAHUS W
KOHIICTIIIMKA TIpenoAaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTeNbHBIX
Opra’u3anusx Poccuiickoi Oenepanyu, peaTM3yIOLINX OCHOBHBIC
00pa3oBarenbHbIC MPOrPAMMBI.

CopepxaHue MmporpaMMmbl MO (PU3UKE HANpaBJIEHO Ha (HOPMUPOBAHKE
€CTECTBEHHO-HAYYHOM KapTHUHbl Mupa oOyvarommxes 10-11 kiaccoB mnpu
o0yueHnH uX PHU3UKe Ha OA30BOM YPOBHE HA OCHOBE CHCTEMHO-AEATEILHOCTHOTO
noaxonaa. [Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusm DPI'OC COO k
IUITAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METaNPEAMETHbIM pPe3yjbTaram
OoOy4YeHHs, a TaKKE YUYUTHIBAET HEOOXOAMMOCTb peaM3alii MEXIPEIAMETHBIX
CBsi3eit (PM3MKM C €CTECTBEHHO-HAYyYHBIMH YyueOHBIMM npeameTamu. B Heid
OIPENEIIAIOTCS OCHOBHBIE LIE€IM M3yueHUs (PU3MKM Ha YPOBHE CPEAHEro OO0lIero
o0pa3oBaHus, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKU: JINUYHOCTHBIE,
METANPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pU3uKe BKIIIOUYAET:

o [UIAHUPYEMBIE PE3YJIbTAaThl OCBOECHUS Kypca (U3MKM Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEAMETHBIE PE3YIBTATHI N0 roiamMm 00yUEHNs;

o cosieprkanme yueOHoro npeaMera « @u3mnka» no rogaM o0yueHus.

duszuka Kak Hayka O Haubonee OOmMX 3aKOHAX TNPHUPOJbI, BBHICTYNAas B
Ka4eCcTBE Y4eOHOro MpeaAMETa B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJad B CUCTEMY
3HaHu 00 okpy>karoeM Mupe. LLIkonbHbIA Kype Pr3nkn — cucteMoo0pasyroniuii
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IMPOLECCOB M SBJICHUH, W3ydaeMbix XHUMUEH, OHOJIOTHEH,
¢usnyeckoit reorpadueid u actpoHomMueid. Mcmonb3oBaHME M AKTMBHOE
NpPUMEHEHUE  (U3MYCCKUX 3HAHUNA  ONpENENSeT XapakTep W pa3BUTHE
Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe DHEPreTUKW, TPAHCNOPTa, OCBOCHHUS
KOCMOCA, MOJIyYCHHsI HOBBIX MATEPUAIOB C 3aJaHHBIMW CBOWCTBAMHU W JPYTHX.
H3yuenue (QU3MKH BHOCHT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI MUpa o0ydaromuxcs, B (GOPMUPOBAHWE YMEHUH TPUMEHSTH
Hay4HbIM METO/I TO3HAHUS MTPU BHIMOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUH,

B ocHOBy kypca ¢u3uku i YpOBHS cpedaHero obmero oOpa3oBaHMs
MOJOKEH PIJa HMACH, KOTOpbIE MOMXHO paccMaTpyBaTh Kak TPUHIMIIBI €ro
HOCTPOCHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJSIETCA JIOTUYECKH
3aBEPLUIEHHBIM, OH COACPXUT MaTepHUaln U3 BCEX pa3lesioB (PU3HMKH, BKIHOYAET Kak
BOMPOCHI KJIACCUYECKOMN, Tak U COBPEMEHHOMN (DPU3UKM.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEWl maTepuan kKypca (DU3UKH
00ObeIMHEH BOKPYT (usnyeckux Teopuil. Benymmm B Kypce sBIsETCS
(GbopMupoBaHNE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHUU, BEUIECTBE M
noJe.

Hoesn eymanumapusayuu. EE peanuzauus TNPEANOaaract HCIONIb30BAHUE
TYMAHUTAPHOTO MOTEHIMANa (U3UUYECKON HAYKH, OCMBICJIEHUE CBSI3U PA3BUTHS
Gu3nkn ¢ pasBUTHEM OOIIECTBA, a TakXe C MHPOBO33PECHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKUMHU MPOOJIEMAMH.

Hoes  npukiaonoti  HanpasiennHocmu. Kypc  (puaukm  npeamnonaracrt
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKUX W TEXHOJOTMUECKUX MPUIIOKECHUH
M3YYECHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonoeusayuu peanu3yercs TOCPEACTBOM  BBEACHHS DJIEMEHTOB
COJEP)KaHUsA, TOCBALIEHHBIX OKOJOTMYECKUM Ipo0ieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbl C PA3BUTUEM TEXHUKW M TEXHOJOTHM, a TarKe OOCYKIEHUs
npo0JeM palMOHAIBHOIO NPUPOAOIIOIBL30BAHUS U DKOJIOTHUYECKOH O€30NacCHOCTH.

CTEpKHEBBIMM 3JIEMEHTaMHM Kypca (PM3UMKM HA YPOBHE CPEIAHEro OOWIero
00pazoBaHus ABIAIOTCA (pU3MUecKue Teopuu ((POPMHUPOBAHMUE NPEACTABICHHH O
CTPYKTYPE NOCTPOCHUs (PU3NUECKOH TEOpUH, poiu (PyHIAMEHTANbHBIX 3aKOHOB U
IPUHLMIOB B COBPEMEHHBIX NPEIACTABICHUSAX O MNPUPOAE, TPaHHULAX
INPUMEHUMOCTH TEOPUH, M8 OINHCAHUS €CTECTBECHHO-HAYYHBIX SBJICHHA H
MPOLIECCOB).

CHUCTEMHO-AEATENbHOCTHBI MOAX0A B Kypce (PU3UKH peain3yeTcs Npexie
BCEr0 3a CYET OPraHU3allMH JKCIIEPUMEHTAILHON AECATENBLHOCTH O0YyYarouIuxcs.
Jlna 0a3oBOro ypoBHS Kypca (HU3MKM — 3TO HCHOJL30BAHHE CHCTEMbI
(PPOHTANBHBIX KPATKOBPEMEHHBIX OJKCIEPUMEHTOB M J1adOpaTopHbIX PadorT,
KOTOpBIE B NIPOrpaMMe N0 (PU3HKE OOBEIMHEHBI B OOUIMHA CNMCOK YYEHMUYECKHX
NIPAKTUYECKUX PaboT. Briaenenue B ykazaHHOM mnepeuyHe 1abopaTopHbIX padoT,
NPOBOAMMBIX U1l  KOHTPOJIA M OLICHKH, OCYILECTBJISCTCS  YYaCTHHKaMH
00pa3oBaTeNbHOIO Mpolecca MCXoAs U3  OCOOEHHOCTEH MJIaHWPOBAaHUA WU
OocHawleHuss kabuHera ¢usuku. Ilpu >ToM  obecneunBaeTcs  OBJIAACHHE
00y4aroIUMUCA YMEHMSIMH TNPOBOJAUTH KOCBEHHbIE W3MEPEHMs, HUCCIIEA0BAHUS
3aBUCUMOCTEH (PU3NUECKMX BEJIMYMH M TMOCTAHOBKY OMNBLITOB 1O TNPOBEPKE
[PEUTOKEHHBIX TUTIOTES.

bonpllioe BHUMaAHWE YAENACTCS PEIICHUIO PACUETHBIX W KAYECTBEHHBIX
3ajga4. I1pu 3TOM Ans pacy€THBIX 3a7a4 NPHOPUTETOM SBJIAIOTCS 3a1a4d C SIBHO
3aJaHHOM (PU3NYECKOI MOAETBIO, O3BOJISAIOIIME TPUMEHATH U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, TaK U UHTETPUPYS 3HAHUS M3
Pa3HBIX pasnenoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a7aHusl Ha
OOBsICHEHHE TPOTEKaHUs (PUIMUECKUX SIBJICHUH M TNPOLECCOB B OKPY>KAIOLIEH
YKU3HHU, TpeOyromme BbIOOpa (U3WYECKOM MOIEHH A CHTyallud MPaKTHKO-
OPHUEHTHPOBAHHOTO XapakTepa.

B cooreerctBum ¢ tpeboBaHusmu DOI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OO€CleyeHn0 y4eOHOro mporecca 0a3oBblii  ypOBEHb Kypca
(pM3MKK Ha YPOBHE CPEIHETO 00IIEr0 0OPA30BAHUS JOJDKEH U3YHaThCs B YCIOBUSX
NPEAMETHOTO KaOWHeTa (DU3WKU WM B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOMHETA
NPEIMETOB E€CTECTBEHHO-HAYYHOro LWKIA. B kaOuHere (PU3MKu J0/HKHO OBIThH
HeoOxoaumoe nabopatopHoe OOOPYAOBAHHME JJsl BBINOJHEHMS YKa3aHHBIX B
nporpamme no GpU3nKe yUEHUUYECKUX MPAKTUUYECKUX paboT M AEMOHCTPALIMOHHOE
00OpyioBaHME.

JleMoHCcTpaunoHHOe 00opyAoBaHUE (POPMHPYETCS B COOTBETCTBUM C
OPUHLUMIOM MHMHUMAIBHOW  JTOCTATOYHOCTH M O0ECIECYMBAET MOCTAHOBKY
NEPEUUCIICHHBIX B TporpaMMe MO (PU3MKE KITFOUEBBIX JEMOHCTpPALMi s
WCCJICIOBAHMUS.  M3YyYacMbIX SIBJICHMH W MPOLIECCOB, AMIUPHUUYECKUX U
(yHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.

JlaGoparopHoe 0OOpYyAOBAHME [UIsl YYEHWYECKMX TNPAKTUYECKUX PadoT
(dopMupyeTCs B BHAE TEMATHUYECKMX KOMILIEKTOB M 00ECNEYMBACTCS B PACUETE
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarlomuxcs. TemMaTMuecKue KOMIUIEKTHI
naGoparopHoro OOOPYAOBaHMS JOJDKHBL OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BaHNU AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, & TAKXKE KOMIBIOTEPHBIX
MU3MEPHUTENILHBIX CUCTEM B BUZIE LIM(PPOBBIX 1a00PATOPHA.

OCHOBHBIMM 1IEJIIMU U3YUEHUS PU3KUKK B 001IEM 00pa30BAHUU SBJISFOTCS:

o popMUpOBAHME HHTEpPECA M CTPEMIICHHS OOYyYarOlMXCid K HAyYHOMY
W3YUYCHUIO TIPUPOJbI, PA3BUTHE WX HMHTEIUICKTYAJbHBIX W TBOPYECKHMX
CIIOCOOHOCTEH;

 PA3BUTHE TIPEIACTABJICHUNA O HAYYHOM METOJE MO3HAHWS U (POPMHUPOBAHUE
MCCJICIOBATENBCKOTO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM,

o pOpMUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yjibTara U3y4YeHHsl OCHOB
CTPOCHMsI MAaTEPUU U (HYHIAMEHTAIBHBIX 3aKOHOB (PU3UKM;

o popmupoBaHue yMeHUHA OOBACHATH  SBJICHUS C  HCIOJIb30BAHUEM
(r3nYeCKUX 3HAHUH W HAYUYHBIX J0KA3aTEIbCTB;

« popMupoBaHHE MPEACTABICHUNA O PONM (PU3MKU J[UIS Pa3BUTHS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKW U TEXHOJOTHUH.

JIoCTIKEeHHE ATHX IeNieid 00eCMEYHBAETCS PELICHUEM CIICIYIOMMX 3a1a4 B

nporecce M3yYeHUs Kypca (U3UKU Ha YPOBHE CPEeIHErO 001ero oopa3oBaHus:



o IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIKOYAS MEXAHUKY, MOJCKYISIPHYIO (QU3HKY,
JIIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U IJEMEHTBI ACTPOPU3UKH,

e pOPMHUPOBAHUE YMEHUH OPUMEHATL TECOPETHUYCCKUE 3HAHUSA IS
OOBSACHEHMA (U3UUCCKUX SBICHUN B mMpUpPOAe W IS TIPUHATHS
NPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM XKU3HU;

¢ OCBOCHHE CIOCOOOB pELICHUS pPa3IUYHBIX 3a7a4 ¢ SBHO 3a/IaHHOM
(pU3UUECKOR MOZEIBIO, 3a/ay, TOAPA3yMEBAIOIIUX CaMOCTOSATEITLHOE
CO3/1aHMe (PU3NYECKON MOJEINU, aICKBATHOM YCIIOBUSAM 3a1a4H,

« IOHUMAHUEC (PU3MYECKUX OCHOB W TIPHHITUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTHYECKUX ITPOLIECCOB, UX BIMSHUS HA OKPY>KAIOLLY O
cpeay;

e OBJIAJCHAE METOJAMH CAMOCTOSITEJILHOIO [JIAHUPOBAHUS M TPOBEICHUS
(pM3UUECKUX DKCIIEPUMEHTOB, aHajW3a W WHTEpHpeTanuu HHOOpMaIuu,
OIPEIEIIEHUS TOCTOBEPHOCTH TIOJYYSHHOTO Pe3yJ/IbTara;

* CO3JAHUE YCIIOBUI [UIA Pa3BUTUsL YMEHHM MPOEKTHO-UCCIIEA0BATEIBLCKOM,
TBOPYECKON ACATENBHOCTH.

Ha wu3dydenue ¢usuku (0a3oBbli ypOBEHb) HA YPOBHE CPEAHETO OOMIErO
oOpazoBanus orBoauTcs 136 vacos: B 10 kinacce — 68 yacos (2 yaca B HEJCIHO), B
11 xnacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipetaraemelii B mporpamMmme no (u3uke MepedeHb JaO0paTOpHBIX |
NPaKTUYCCKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb [AEIAET BHIOOP
NpOBEACHUA JIA0OPATOPHBIX padOT M OMBITOB C YUYETOM HMHAMBHIYATLHBIX
0COOCHHOCTEH 00YUarOIIMXCAL.



COJEP KAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®Pu3nka 1 MeTOAbl HAYYHOI0 MO3HAHHS

®dusnka — Hayka o mpupone. HaydHble METOABI MO3HAHUS OKPYI>KAOLIErO
mupa. Ponp DJKcnepuMeHTa W TEOPUM B MPOLIECCC [MMO3HAHWS MPUPOIBL
DKCIIEPUMEHT B PU3UKE.

MonenupoBanue (PU3HUECKUX SBICHUM W TporeccoB. HaydHbE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPUU. ['paHULbl MPUMEHUMOCTH (PUIUUYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Pone u MecTO u3ukn B (HOPMHPOBAHUM COBPEMCHHON HAyYHOH KapTUHBI
MHPA, B IPAKTUUECKON JEATEIBHOCTH JIFOJCH.

Jlenionempayuu

AHaJIOroBele U LU(PPOBBIE HM3MEPHUTENBHBIE MPUOOPBI, KOMIBIOTEPHBIE
JaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamura

Mexannueckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOrO JABHKCHUSL.
Cucrema otcuéra. TpaekTopusl.

[lepemenieHne, CKOpOCTh (CPEAHsIi CKOPOCTb, MITHOBEHHAS CKOPOCThb) M
YCKOPEHUE MATCPUATBHON TOYKHM, UX MMPOEKIIMM HA OCU CHCTEMBI KOOPIAMHAT.
CnoskeHue NepeMEICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABWXKEHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMSI, MNYyTH W [EPEMEIICHUS
MATCPUATIBHON TOYKH OT BPEMCHH.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAACHMUSI.

KpuBosiHeitHOE  IBWKEHWE. J[BMKEHHME  MATEPUAIBHOW  TOYKM MO
OKPY>KHOCTHU C TIOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEHHAs
ckopocTh. Ilepron u yactora oOpawmeHus. LIeHTpOCTPEMUTENBHOE YCKOPEHUE.

TexXHUYECKHE YCTPONCTBA W MPAKTUUYECKOE [PUMEHECHHE. CHOUAOMETD,
JBWKEHUE CHAPSJO0B, LICMTHBIE U PEMEHHBIE IEPEAAYH.

Jlenioncmpayuu

Mopaens CUCTEMBI OTCYETA, WIUTKOCTPAIMs KMHEMATUYECKUX XapPaKTEPUCTUK
JBUKEHUSI.

[IpeoOpa3oBanre ABMKEHUN C MCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TaneHne TEN B BO3IyXE U B PA3PEIKEHHOM MMPOCTPAHCTBE.

HaGmronenne aBu>keHus Tena, OpPOLIEHHOrO NOX YIJIOM K TOPHU3OHTY H
TOPU30HTAIBHO.



H3mepenue ycKopeHHst CBOOOIHOTO NafCHHS.

Hamnpasnenue cCkopocTy Npyu ABWKEHUH 110 OKPYIKHOCTH.

Vuenuueckuii skcnepunienm, aabopamopeie pabomut

H3yueHne HEPAaBHOMEPHOIO ABW)KEHMS C LEIBIO ONPENCIICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOILICHHST MEXKIY MNYTAMH, NPONACHHBIMA TEIOM 3a
NOCJIENOBATENBHBIE PABHBIE MNPOMEXYTKM BPEMEHH IIPH PABHOYCKOPEHHOM
JBW)KEHUH C HAYAJIBHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3yueHune nBMKEHUs apUKa B BA3KOH KM IKOCTH.

N3yuenne npmxeHns Tena, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IpuHuun  otHocuTenbHOCTM  ['amunes.  Ilepeeii  3akoH  HbroTOHA.
HNuepumralibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunuun cynepno3uuuu cwi. BTopoil 3akoH HberoTOHA
JUIsl MATEPUANBHOM TOUYKHK. Tpetnii 3aKk0H HproTOHA U1 MaTepruanbHBIX TOYEK.

3aKOH BCceMUpHOro TtsAroreHus. Cuna Tsokectd. Ilepag  kKocMHUeEcKasd
CKOPOCTb.

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

Tpenue. Bunapl TpeHus (MOKOsI, CKOJIbKEHUS, KaueHus ). Cuna tpenus. Cyxoe
TpeHne. Cuia TPEHMs CKONBKECHUS W CHJIA TpeHUs Mokos. KoadduumeHnt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIAKOCTH MJIM Tase.

[locTynaTenbHOE U BpalareibHOE ABMKEHHE a0COIOTHO TBEPAOIO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauieHud. llieyo cwuisl.  YcnoBus
paBHOBECHs TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOALIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenre UHEPIUH.

CpaBHeHHE MacC B3aUMOACHCTBYIOLIMX TEN.

Bropoii 3akoH HeroTOHA.

H3mepenune cui.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT AcPOpMALIHH.

HegecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJICHUH.

CpaBHEHHUE CUTT TPEHUS NTOKOS, KQUEHUS U CKOJIbKCHHUSI.

YcnoBus paBHOBECUS TBEPAOIO Tejla. Buabsl paBHOBECHS.

Vyenuueckuii sxcnepumenm, nabopamoptivie pabomul

N3yuenne npmxeHus OpycKa 1o HAKJIOHHOH TIOCKOCTH.



Hccnenopanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHHKAKOIIUX B MPYKHHE U
PE3UHOBOM 00pasiie, OT ux AchopmaLuy.

HccnenoBanne ycaoBui paBHOBECUST TBEPAOrO Tead, HUMEIOMIETO OCh
BpALLICHMSL.

Tema 3. 3akoHbl COXPAHECHUA 6 MEXAHUKE

WMnynsc MarepuabHOM TOYKM (T€na), CUCTEMBI MATCPUATBHBIX TOYCK.
HmMmyneec Cumel U U3MEHEHHE HMITYJIbCA TENA. 3AKOH COXPAHEHUS HMITYJIbCA.
PeakTHBHOE NBMKECHHME.

Pa6ora cusbl. MOLIHOCTE CHJTBL

Kunetndeckass sHeprus MarepuaibHOM TOYKU. Teopema 00 W3MEHEHUH
KHHETHYECKON SHEPTUU.

[TorenumansHas SHEPIHUs. [ToreHuumanbHas JHEprus yIpyro
aeopMupoBaHHOM  mpyxkuHbl.  [loTeHIManbHas SHEpPrust Tena  BOJU3HU
IIOBEPXHOCTH 3E€MJIN.

IloTeHumanpHbIe u HEMOTEHIIMAJIbHBIC CUJIBL. CBs3b padoThI
HEMOTEHIUAIBHBIX CHJI C M3MCHEHUEM MEXAHWYECKOM DSHEPrMM CHCTEMBI TEJL.
3aKOH COXPAHEHHsI MEXaHUYECKOH SHEPIUH.

YIpyrue u HEYNpyrue CTONKHOBEHUS.

TexHUUEeCKUE yCTPOHCTBA M NMPAKTHYECKOE NPUMEHEHHUE. BOJOMET, KOIMED,
IIPY>KMHHBIA UCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoa MOTEHIIMAIBHON SHEPTHH B KWHETHYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

HzyueHne abCOJIFOTHO HEYMNPYroro yaapa ¢ NOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHUEM MEXAHMUYECKOW SHEPruu
TE€Ja Ha MPUMEPE PACTSHKCHUSI PE3MHOBOTO JKIYTA.

Pasnen 3. MoJsieky/sipHasi (pu3nKka 4 TEPMOJAMHAMHUKA

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC TOJIOKEHHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM U UX OTNBITHOE
obocHoBauHue. bpoyHoBckoe aBwxkeHue. Juddysusa. Xapakrep ABUKCHUS WU
B3aMMOJICHCTBUS YaCTUI[ BewecTBa. MoOJEnu CTPOEHUst [a30B, KUAKOCTEN U
TBEPABIX T U OOBACHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3TUX MoJeneil. Macca u
pasMepsl MosieKyl. KoanuecTBo BeurecTa. [locrosHHas ABOraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usMeperue. [llkama temmoeparyp
Llenbcus.



Mopnenes  upeanpHoro raza. OCHOBHOE€  ypaBHEHHE  MOJICKYJISIPHO-
KWHETUYECKOW TEOPUM WMACAIBHOIO rasa. AOCONIOTHAs TeMmIeparypa Kak mepa
CPEHEH KWUHETUYECKOH SHEPrMM TEIUIOBOrO JBMKeHHMs vacTull rasa. [llkana
teMmneparyp KeneBuna. I'a30Bble 3aKOHBL. YpaBHeHUE MeHaeneesa—Knaneipona.
3axoH JlanbeToHa. M30mponeccsl B MACATBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['padudeckoe MpPEACTaBICHUE HW30MPOLIECCOB: H30TEPMaA, H30XO0DPa,
u3o0apa.

TexHuyecke yCTPOMCTBA M MPAKTUYECKOE [PUMEHEHUE. TEPMOMET),
OapoMeTp.

Jleatoncmpayuu

OnbITel, JOKA3bIBANOUIME TUCKPETHOE CTPOEHUE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnbITel 0 AU(GPY3UM KUAKOCTEH U TA30B.

Moenbs OpOyHOBCKOTO TBHXKEHUS.

Mogens onwita IITepHa.

OnwIThI, JI0Ka3bIBAKOILNE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJEHCTBUA.

Mogenb, HITHCTPUPYIOLIAs TPUPOAY JABICHUS ra3a HA CTEHKU COCY 1a.

OnpIThl, WITIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HICAIBHOIO rasa,
WU30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

Onpenenenne Maccsl BO3Ayxa B KJIIACCHOW KOMHATE HA OCHOBE MU3MEPEHUI
00BbEMa KOMHATEI, AABJICHUS U TEMIIEPATYPBI BO3/lyXa B HEH.

Hcenenosanne 3aBUCUMOCTH MEKAY NTApaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocrogbl mepmoOuHaMUKU

TepMoaHamuueckas cucteMa. BHYTpeHHss dHEpPrusi TEPMOAMHAMHYECKOH
CHCTEMBI M CNIOCOOBI €€ M3MeHeHus. KonnuecTBo TemtoTel U pabota. BHyTpeHHs A
DHEPrusi  OAHOATOMHOTO  MACAIBHOrO  rasa.  Buael  Temonepenavu:
TEIUIONPOBOAHOCTD, KOHBEKLMS, U3JIyYCHUE. Y IeNIbHAA TEINIOEMKOCTh BEIIECTBA.
Kon4ecTBO TEILIOTHI ITPY TETJIONEPENAYE.

[lousatne o6 aguabarHoM mporiecce. IlepBbli 3aKOH TEPMOAMHAMUKH.
ITpumeHeHne nepBoro 3akoHa TEPMOJWHAMHUKM K m3ompolieccam. | padudeckasn
MHTEPIPETALUs paboTHI Ta3a.

BTtopo# 3akoH TepMoauHaMuKH. HeoOpaTHMOCTh IPOLIECCOB B IPUPOJIE.

TeroBele  MaiuuHbl.  ITIpuHOUMIBI  ACHCTBMSA — TEIUIOBBIX — MAllIMH.
[IpeoOpazoBaHusi SHEpPrHMM B TEMJIOBBIX MamuHax. Kodp@uuueHT mnone3sHoro
nehcTBUS TemsoBoi MaiuuHbl. [{ukn KapHo u ero kod(p(UUMEHT MOIE3HOTo
NEHCTBHA. DKOJIOTHYECKHE TPOOJIEMBI TEIUIOOHEPIETUKH.



TexHU4eckre YCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE. [IBUTATEID
BHYTPEHHETO CrOPaHUs, OBITOBOM XOJOIUIbHUK, KOHIUIIMOHED.

Jleatoncmpayuu

H3MeHeHWe BHYTPEHHEH SHEPruM Tela MPU COBEPLICHWH PAaOOTHI: BBUIET
npoOku n3 OyTBUIKM TMOJA JNEHCTBHMEM CXKATOTO BO3/yXa, HarpeBaHue s¢pupa B
JaTyHHOM TPyOKE MyTEM TPEHUs (BUACOACMOHCTPALIUS ).

H3MeneHne BHYTPEHHEN HEPTruu (TEMITEpaTypsl) Teja IMPU TEIUIONEpeaaye.

OnbiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Moneny napoBoi TypOUHBI, ABUTaTEsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonivl

H3mepenne yaenbHol TemIoEMKOCTH.

Tema 3. Acpecammuvie cocmosanusa eeuecmea. Pazoevie NEPexoovl

[TapooOpaszoBanue u kKoHACHcaus. McmapeHne n kuneHue. AOCOIIOTHAS U
OTHOCHTEIbHAS BJIQKHOCTh BO3Ayxa. HacellleHHBIH nap. YaenbHas TEIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHKS OT JNaBICHUS.

Teépnoe Teno. Kpucramumueckne u aMmopHble T€na. AHU30TPONUS CBOWCTB
KpuctauioB. Kunkue xpuctamibl. COBpeMEHHblE Marepuaibl. lliaBineHue u
KpucTalu3anus. Y aeabHas TemnoTa miasiaenus. Cyonumanus.

YpaBHEHUE TEMIOBOIO OanaHca.

TexHUYECKHE YCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHE. TUTPOMETP U
NCUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJIyYEHUs COBPEMEHHBIX MATEPUANIOB, B
TOM YHMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAIMYECKOIO BEIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopivie paboniv

H3mepeHnne OTHOCUTENBHON BIIAKHOCTH BO3AyXa.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OnekTpu3alys Ten. OJNEKTPUYECKWH 3apsad. /IBa BHIA JIIEKTPUYECKUX
3apsaa0B. [IpOBOAHMKM, MUAJIEKTPUKA W TOJYNPOBOJHHMKH. 3aKOH COXPAaHEHUS
BIEKTPUYECKOTO 3apsAaa.
B3anmopeiicteue 3apsaoB. 3akoH KyiioHa. TOYeUHbIN IEKTPUYECCKUI 3aps.
OnexkTpuyeckoe none.  Hanpsok€HHOCTH — JNIEKTpUuYECKOro moist.  lIpuHimn



CYNEPNO3ULIMKA JCKTPUUCCKUX TMOJIeH. JIMHUM HAnpsKEHHOCTH BIEKTPHYECKOTO
TOJIS.

Pabora cun  anekrpocratmyeckoro  nosis.  [lorenuman.  PasHocTh
NOTCHUHUAIOB. [IPOBOMHUKM M JUANIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JIMonexkTpuyeckas NpOHULAEMOCTb.

OnexkTpoéMKocTh. KoHaeHCATOP. DNEKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
OHEprus 3apsHKEHHOTO KOHACHCATOPA.

TeXHUYECKUE YCTPOMCTBA M IMMPAKTUYECKOE MPUMEHECHUE. DIIEKTPOCKOIL,
ANICKTPOMETP, DSJACKTPOCTATHUUECKas 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJCHCATOP, KOMUPOBAIBHBIN ammapar, CTPYWHBII TPUHTED.

Jlemoncmpayuu

YCTPOHCTBO M NPUHLIKAIN ASHCTBUS SJIEKTPOMETPA.

B3aumoaeicTBre Ha3MEKTPU30BAHHBIX TEL.

DNEKTPUYECKOE IOJIE€ 3APSHKEHHBIX TEL.

[IpOBOAHHMKH B 3JEKTPOCTATUYECKOM I1OJIE.

DNIEKTPOCTATHYECKAS 3ALIMTA.

JIUDTIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE,

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCATOpa OT  TUIOLIAAH
[UTACTHH, PACCTOSIHUS MEKIY HUMHU U AUDJIEKTPUUYECKON TPOHULIAEMOCTH.

OHeprus 3apsbKEHHOTO KOHIEHCATOPA.

Vuenuyecruii sxcnepumenm, nabopamopivie pabomul

N3Mepenue 31eKTPOEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannstil 31ekmpudeckuil mok. Toku 6 paziuuHsix cpeoax

ONEKTPUYECKUN TOK. YCIOBHUS CYIUECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Hctounuku Toka. Cuita Toka. [T0CTOSHHBINA TOK.

Hanpsoxenue. 3akon OMa Julst y4acTka LCIH.

ONEKTPUYECKOE COMPOTUBIICHUE. YAEIBHOE COMPOTUBIICHUE BELIECTBA.
[TocnegoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COSTUHEHUE TIPOBOIHUKOB.

Pabora anextpuveckoro Toka. 3akoH Jlxoyms—JleHna.  MomHOCTE
AJIEKTPUYECKOTO TOKA.

ONEKTPOABIIKYILAS CUJIa U BHYTPEHHEE COMPOTUBICHUE HUCTOYHUKA TOKA.
3axon Oma s MOJIHOM (3aMKHYTOM ) SJIEKTPUUYECKON 1enu. KopoTkoe 3aMbIKaHKeE.

ONEeKTPOHHAs  TMPOBOJAMMOCTBH  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUS METAJUIOB OT TeMIEPATyphl. CBEPXIMTPOBOAUMOCTD.

ONEeKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[ 1oy nmpoBOTHUKH. CoOcTBECHHas M OpUMECHasT  MPOBOAUMOCTH
NOJIYMPOBOJHUKOB. CBOMCTBA p—n-niepexoa. [1o/1ynpoBOAHUKOBBIE TPUOOPHI.

ONEeKTPUYECKMA TOK B pacTBOpax M paciuiaBax  JJIEKTPOJUTOB.
ONEKTPOUTHUECKAS JUCCOTUANUS. DIEKTPOIIU3.



ONEKTpUUCCKU TOK B rasax. CaMOCTOSTEIbHBIA M HECAMOCTOSATC/IbHBIA
paspsa. Mouiaus. [nasma.

TeXHUYECKME YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHUE. aAMIIEPMETP,
BOJIETMETP, PEOCTAT, HCTOYHWUKH TOKA, SJIEKTPOHArPEBATENbHBIE MPUOOPBL,
3JIEKTPOOCBETUTEINIbHBIE MPUOOPBI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH THOLL,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN 11O/, TAIbBAHUKA.

Jlemoncmpayuu

H3mepenne cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb COINPOTHBIICHUAS] LUJIUHAPUYECKUX NPOBOJHUKOB OT [UIMHBIL,
[UIOLAAM TTONIEPEYHOIO CEYEHUS U MaTepraia.

CMeIanHOe COEIMHEHNE MTPOBOIHUKOB.

[Ipamoe wu3MepeHHe DBIEKTPOABMKYILEH Cuibl. KOpOTKOE 3aMbIKaHHE
rATbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB BIEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTE BO31yXa.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuuecruii skcnepumenm, 1abopamopnsie pabomol

H3yueHne CMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3mepenne BneKTPOABIIKYILIECH CHIIBI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoeHs B 10 kimacce OCYLIECTBISIETCS C
YUETOM COACPXKATENBHBIX MEXKIPEAMETHBIX CBA3€H € KypcaMHM MAaTEMaTHKH,
OHMOJIOrMH, XUMHH, TeOrpaduu U TEXHOJOTUH.

Meoicnpeomemneie nonssmusi, CBA3aHHBIE ¢ W3YYCHHEM METOJOB HAYYHOTO
MO3HAHWS: SIBJICHUE, HAay4HbIA (akT, runoresa, (puanueckas BEIMYMHA, 3aKOH,
TEOPHUS, HAOMKOACHUE, SIKCIEPUMEHT, MOJAEITUPOBAHNUE, MOIENb, U3MEPEHHUE.

Mameniamuxa: PpEUICHAE CHACTEMBl YpPAaBHEHWH, JWHEHHas (QyHKOuS,
napadona, runepbosia, ux rpa@uKl U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKLIUM:
CHUHYC, KOCUHYC, TAH[€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKLIMU HA OCU KOOPJMHAT, CIIOXKEHUE BEKTOPOB.

buonocus: MEXaHUUYECKOE JNBHXKCHHME B >KMBOHM mpupoje, nuddysus, ocMmoc,
TEMI000OMEH KUBbIX OPraHM3MOB (BUABI TEIUIONEPEAAUH, TEMIOBOEC PABHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOH NTPUPOJE.

Xurius: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BCIIECTBA, MOJIIpHAsl Macca, TETUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJCKTPUUECKUE CBOWCTBA METAUIOB, JIEKTPOJMTHYECKAs IMCCOLMALMSA,
raJibBaHUKa.

[eoepagpus: BMAXXHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnono2us: MpeoOpa3OBaHUE NBHXKEHWH € MCMOJNIB30BAHMEM MEXAHU3MOB,
V4T TPEHUS B TEXHUKE, MOMLIUITHWUKHA, WCMOJIB30BAHUE 3aKOHA COXPAaHEHUs
UMIYjbCAa B TEXHUKE (paKeTa, BOAOMET M JAPYTUE), OBUTaTellb BHYTPEHHETO
CropaHusi, naporas TypOuHa, ObITOBON XOJOJWIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIYYEHHSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAS 3alUTa, 3a3E€MIIEHUE BJIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIH MIPUHTED, DJIEKTPOHArpeEBATEIBHBIE pUOOPHI,
JJIEKTPOOCBETUTEIBHBIEC MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pa3nen 4. JneKTpoANHAMHKA

Tema 3. Mazcnumroe nosye. IN1eKMpOMACHUMHAA UHOYKUUA

[TocTOsIHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TOCTOAHHBIX ~ MarHWTOB.
MarnutHoe monie. BEKTOp MAarHuTHOM WHAYKUMU. IIpUHLMI Cyneprno3uuuu
MArHuTHBIX MOJEH. JIMHUM MarHWTHOW WMHAyKUWH. KapTuHa JTWHUI MarHUTHOM
WHAYKLHHU M10JI TOCTOSHHBIX MArHUTOB.

MarHutHOe TI0JIE TPOBOJHMKA C TOKOM. KapruHa JIMHWA WHAYKUUA
MArHuTHOrO TOJid IJIUHHOIO MPAMOIO IMPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOTO
NPOBOJHHUKA, KATYIIKH ¢ TOKOM. OneIT Opcrena. B3aumoaeiicTBue mpoBOIHUKOB C
TOKOM.

Cuna Amrepa, €€ MOAYJIb U HAIIPABJICHHUE.

Cuna Jlopenua, €€ MOayJib W HarpaBslieHUE. J[BHOKEHHUE 3apsyKEHHONW YaCTULIBI
B OJIHOPOJHOM MarHUTHOM nosie. PaboTa cuiibl JIopeHna.

SIBeHre  DNEKTPOMArHUTHOW MHAYKOUH. [IOTOK BEKTOpa MAarHUTHOM
UHAYKUMHK. OJEKTPOABIKYINAS CUjla HMHAYKOUU. 3aKOH DJIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe siekTpuueckoe Moje. ONEKTPOABMKYLIAs CUNlA WHAYKLIMU B
NPOBOJHUKE, TBHXKYLIEMCS MOCTYNATEIBHO B OHOPOJIHOM MAarHUTHOM IIOJIE.

[TpaBwiio Jlenua.

MHAYyKTUBHOCTL.  SIBICHME  CAMOMHAYKUMHU. OIEKTPOABMXKYLIAs  Cuja
CaMOWHIYKLIWH.

DOHEprust MAarHUTHOTI'O MOJISE KATYIIKA C TOKOM.

DNEKTPOMArHuTHOE TOJIE.

TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE IMPUMEHEHUE: MOCTOSHHBIE
MArHuThl, JJICKTPOMArHUTHI, JJIEKTPOABUIATENDL, YCKOPUTENW DIEMEHTaPHBIX
YACTHLI, UHAYKLUHUOHHAS EYb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE STIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwta Amnepa.

JeiictBue cuiibl JIopeHa Ha MOHBI SIIEKTPOIUTA.

SIBneHune 3NEeKTPOMArHUTHOM MHIYKLIHH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWH.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYIKA ¢ TOKOM.

HccnenoBanue AeCTBHA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBneHUs JJIEKTPOMArHUTHON MHIYKLIHH.

Pazpnen S. KosieOaHust 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KONEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE  MEXAQHWYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, aMmMTyaa W ¢asa KoJcOaHHIA.
IIpy>xuHHBIA MasTHUK. MareMaTUu4eCcKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSIX.

Konebarenbublii kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJECOAHUS B
UACATbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMH U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKkOH COXPAaHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BEIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HANPSDKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOICHUE TEKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKU TIPHU MPOU3BOIACTBE AIEKTposHEprun. KymbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B MIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA W NPAKTUUYECKOE NPUMEHEHME. JIICKTPUYECKUMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHOM CHCTEMBI (NPYKUHHBIA WM
MaTEMATHUYECKANA MAsSTHUK ).



HabnroaeHue 3aryxarommx KojaeOaHui.

HccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJICOAHUIA.

Habnroaenue peonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUS.

OcuusorpaMMbl (3aBUCUMOCTH CHJTbI TOKA M HAMPSDKEHWST OT BPEMEHH ) 1St
3JIEKTPOMATrHUTHBIX KOJEOAHWA.

Pe3oHaHC mpu MOCNENOBATENBHOM COCIMHEHUM PE3UCTOPA, KaTYIIKH
WHAYKTUBHOCTH M KOHJEHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJIbIX KOJIEOAHUH Ipy3a HA HUTH OT
JUIMHBI HUTH W MACCHI TPy3a.

HccnenoBane MEPEMEHHOTO TOKa B LEMU U3 [OCNIEAOBATEILHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

MexaHuueckue BOJHBI, YCIOBUs pacnpoctpaneHus. [lepuox. CkopocTh
paclpoCTpaHeHWs M JUIMHA BOJHBL. [lomepedHble M [POJOJIBHBIE  BOJIHBL
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3BYKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMArHATHBIE BOJIHBL. Y CJIOBHS M3IYUYEHHS ICKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentraumsa BektopoB E, B, V B anexTpomarautHoil BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTPAKCHHE, MPEIOMIICHHE, MONSApU3aLMs, TU(paKLus,
uHTepPepeHms. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana >nEKTPOMArHUTHBIX BOJH. [[pUMEHEHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOEI pagMOCBI3H U TENEBUACHUA. Panromokauus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOEC MPUMEHEHHME. MY3bIKAJTBHBIC
WHCTPYMEHTBI, VJIBTPA3BYKOBas JAMArHOCTMKA B TEXHUKE W MEAMLUHE, paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacIPOCTPAHEHUE MONEPEUHBIX H MPOOJBHBIX BOJIH.

Konebnronieecs T€10 KaK HCTOYHUK 3BYKA.

HabmroneHue oTpaskeHus U MPETOMIICHHS] MEXaHUYECKUX BOJIH.

HabGmronenue untephepeHing 1 AU Pppakiiii MEXaHHUECKAX BOJTH.

3BYKOBOM pE30HaHC.

HaOmroneHne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW H
YaCTOTOH KOJeOaHui.



HccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTPAKEHHE,
NPENOMIIEHUE, MOJISIpU3anus, AMPpaKuus, UHTEPPEPEHLIHSL.

Tema 3. Onmuxa

['eomerpruueckas ontuka. [IpsAMONUMHEHHOE pPacHpOCTPAHEHUE CBETA B
OJAHOPOJHOM cpene. JIyu cBeTa. ToyeUHbIil KCTOUYHUK CBETA.

OtpaxeHune cBETa. 3aKOHbI OTpakeHUs ceTa. [locTpoeHne m3o0paxeHuil B
IIJIOCKOM 3€pKasie.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONFOTHBIN NOKa3aTelb
npenoMiieHus. [loiiHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroa MoJHOIo
BHYTPEHHETO OTPAKEHUS.

Jucnepcus ceeta. CrioxkHbli coctas Oenoro ceera. Lger.

CoOuparonie W pacceuBarouie JuH3bl. ToHkas JsHH3a. DOKyCHOE
paccTosHUE W ONTWUYECKas CWia TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMpPAKIIMX W pacceuBaroIMX JHH3aX. DopMysia TOHKOW JIMH3BL. YBEIUYEHUE,
JlaBacMOE€ JINH30M.

IIpenensl NPUMEHUMOCTH NF€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHurepdepeHuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcinoBuss HaOMIOJACHHUST MAaKCHMyMOB U MHUHMUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas peuiéTka. YCJIOBHE HAOIIOACHUS
[JIABHBIX ~MAakKCMMYMOB TIPpM  MNAAECHUM MOHOXPOMATHYECKOrO0 CBETAa Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexXHUYeCKHe YCTPONCTBA U IPAKTUYECKOEC MPUMEHEHHME. OYKH, JIyIa,
(oroanmapar, NPOECKLUHUOHHBIA almapar, MUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, AM(PPAKLMOHHAS PEIIETKA, MOJISPOMI.

Jleatoncmpayuu

[IpAMOIMHEHHOE paclpOCTPAHEHUE, OTPLKEHUE U MPEIIOMIICHUE CBETA.
Onturueckue npudopHI.

ITonHOE BHYTpEeHHEE OTpakeHue. MoJenb CBETOBO1A.

HccnenoBanune CBOMCTB M300PAKECHUI B TUH3AX.

Mogenun MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue naTeppepeHinm cBera.

HaOmtonenue nudpaknum ceera.

HaOmtonenue aucnepcun cBeTa.

[Tonydenne cnekTpa ¢ MOMOLILIO [TPU3MBL.

[lomydeHue cnekTpa ¢ NOMOIUIBIO TN(PPAKIMOHHON PEIIETKH.

Habmronenue nonspuzanuu cBera.

Vuenuueckuii oxcnepumenm, 1abopamopiivie pabomul



H3mMepeHue nokasaresisi NpeyIoMICHUs CTEKIIA.
HccnenoBaHue CBOICTB U300pKEHUH B TMH3AX.
HaOntonenue aucnepcuu CBeTa.

Pa3ngen 6. OcHOBBI CIeHHAJIBLHOMH TEOPHH OTHOCHTEIBLHOCTH

['paHuIlBl ~ OPUMEHUMOCTH  KIACCUUECKOW  MexaHuku.  [locTynarsl
CHENUANBHOW TEOPUU OTHOCUTEIBHOCTU. WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKYYME, NPUHIMI OTHOCUTEIBHOCTA DWHIITEHHA.

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAUICHHE
JUTHHBI,

DOHEPrusi U UMITYJIbC PEJISTUBUCTCKOM YaCTHUIIbI.

CBsi3b MACChI ¢ DHEPIUECH U UMIYJILCOM PEISTUBUCTCKOW YaCTHIIbl. DHEPIusl
MOKOS.

Pa3nen 7. KBantroBas ¢pusuka

Tema 1. dnemenmol K6AaHMOBOU ONMUKU

®dortoubl. Gopmyna [1nanka cBsa3u 3HEpruM (HOTOHA C €r0 YACTOTON. DHEPrHusl
U UMITYJIbC (POTOHA.

OtkpeiTHE U uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotorpdekra. YpaBHenue DiiHmteiHa s potordpdexra. «KpacHas rpaHunay
botorpdexra.

Jasnenue ceeta. OnbiThl [1. H. JleOGenera.

XUMHUYECKOE NEHCTBUE CBETA.

TexHUYEeCKUE YCTPOWCTBA WM MPAKTUUYCCKOE MPUMEHEHHE: (POTOIIEMEHT,
¢doTogaTuuk, conHeuHas 6arapesi, CBETOAUO.

Jleaxtoncmpayuu

®oTo3PPeKT Ha YCTAHOBKE ¢ IMHKOBOM MIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (HoTodPdekTa.

Creroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pe3epdopra no paccesHur0 0 -4aCTHIL.
[Tnanerapuas mopens aroma. I[loctynatel bopa. M3nyudeHne W noriouieHue
(OTOHOB TPU TMEPEXOA€ aroMa ¢ OJHOrO YPOBHS SHEPrHHM HA APYroi. Buasl
cnekTpoB. CIEKTP YPOBHEH dHEPrUM aroMa BOAOPOAA.

BonHoBeIE CBOMicTBA yacTull. BonHel ae bpoinsa. KopnycKyaspHO-BOIHOBOM
Oyau3M.

CHOHTAHHOE U BBIHYKACHHOC U3TTYUEHHUE.

TexHUYeCKre YCTPOMCTBA M MMPAKTUYECKOE IPUMEHEHME. CIEKTPAIbHBINA
AHANMK3 (CIIEKTPOCKOIT ), JIA3EP, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Monens onsita Pesepdopra.
OnpeneneHue JUIMHBL BOJIHEL Ja3epa.
Habntonenue TMHERYaThIX CIEKTPOB U3JTy YEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomel
HabntoneHue MmHeRvYaroro CreKTpa.
Tema 3. AmomHnoe a0po
OKCHEPUMEHTBI, JOKA3bIBAKILME CIOKHOCTb CTPOEHUs sapa. OTKpeITHE
pamuoaktuBHOCTA.  OmbiTel  Pe3epdopma 1O ONpEeAeicHHID — COCTaBa
paguoakTuBHOro u3nydeHus. CpoiictBa anb(da-, OeTa-, ramma-uzayyeHwus.
BnusiHue paaiMoaKTHBHOCTH HA SKUBBIE OPraHU3MBI.
OTkpeiTHE MPOTOHA W HeWTpoHa. Hykmonnas moxens snapa ['eitzeHOepra—
HBaneHko. 3apsa siapa. MaccoBoe yucio sapa. M30Tomnsl.
Anbda-pacnaa. ONEKTPOHHBIA M TMO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3Ny4YeHUE. 3aKOH paAMOAKTUBHOIO pacnaja.
DHeprus CBsA3M HYKJIOHOB B siApe. SaepHbie cuibl. Jledekt Maccl spa.
S nepHble peakuuu. JleneHue U CUHTES Aep.
SnepHbiii peaktop. TepmosaepHbiii cuHTe3. [IpoOneMbl U MEPCHEKTUBBI
SICPHOM SHEPTETUKU. DKOJOTHMUECKUE ACTIEKTHI SACPHONA SHEPTETUKH.
OnemMeHTapHbIE YaCTHIIBI. OTKPBITHE MMO3UTPOHA.
Metoabl HaOMOACHHS U PETUCTPALMU 3JIEMEHTAPHBIX YACTHLL.
dyHaaMeHTaIbHBIC B3aUMOAeHCTBUS. EQUHCTBO (PU3MUECKON KAPTHHBI MUPA.
TeXHUYECKHE YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
BunbcoHa, aaepHblii peaktop, atToMHas 6omoa.
Jleatoncmpayuu
CU€TYNK UOHU3UPYIOIMX YACTHLI.
Vyenuyeckuii skcnepumenm, 1abopamopmsie pabomei
HccnenoBaHue TPEKOB YacTHI (IO TOTOBBIM GoTorpadusim).

Pa3aes 8. DiieMeHTBI aCTPOHOMHUH U ACTPOPU3HKH

OTtansl pa3BuTUs acTPOHOMHUHU. [IpUKIaHOE 1 MUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMUMU.

Bun 3Bé3naHoro HeGa. Co3Be3aust, SIPKUC 3BE3JBI, IUJIAHETHI, UX BHIMUMOE
JBM)KEHUE.

Conneynas cucrema.

Connue. ConneyHass akTUBHOCTh. Mcrounuk sHeprum ConmHUAa M 3BE3N.
3BE31bI, UX OCHOBHBIC XapaKTCPUCTUKH. J[MarpaMMma «CHEKTpaJibHbIN KIacc —
CBETUMOCTBLY. 3BE3MbI TJIABHOM MOCIEI0OBATENILHOCTUA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] IJIABHOW MOCIENOBATEIBHOCTH. BHYTpEeHHEE CTPOCHUE



3B€31. COBpPEMEHHBIE MPEICTABICHHAS O MPOUCXOKACHUHU M 3BOMoUMU CoJlHUA W
3BE3/1. DTAaIlbl )KU3HU 3BE3]L.

Mneunstii 1lyte — Hama [anaktuka. [Tonoxkenue u npwkenue CosHUA B
[anaktuke. Tunbl ranakTuk. Paguoranaktuku U kBasapol. UEpHBIEC OBIPHI B AApax
[ATAKTHK.

Bceenennas. Paciimpenue BeenenHoi. 3akon Xab0na. Pazderanue rajakTuk.
Teopust bonsmoro B3peiBa. PEMMKTOBOE N3ITyUYEHHE.

Macmirabnas cTpykrypa Beenennoii. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMMH.

Vuenuuecrue nab.nooenus

HabGntonennst HEBOOPYKEHHBIM IJ1a30M € MCHOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH /17151 OTIPEACTIEHUS TIOJI0XKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHbIC cO3Be3auss CEBEPHOIO MONYLIAPUS U APKUE 3BE3BI.

Habntonenus B Teneckon JlyHsl, nnaner, Mneunoro I1ytu.

O0o0maromee NnoBTOpeHHE

Pons (u3nkm M acTpOHOMHM B DSKOHOMWYECKOH, TEXHOJOTHUYECKOM,
COLIMATILHON M DTUUECKOH c(epax ACITETbHOCTH YEIOBEKA, POJIb U MECTO (PU3MKHU
U aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUpA, POJib (PU3NYECKONH TEOPHUU
B (OpPMUPOBAHMM TIPEACTABJCHUA O (PU3HYECKOH KAPTHMHE MUPA, MECTO
(pm3nyecKoi KapTHHBI MUpa B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
[PEACTABJIEHNH O IPUPOIE.

Mexnpeamersble CBSI3H

M3yuenne kypca ¢puzuku 0a30BOro yposHs B 11 kmacce oCylECTBISETCS C
YYETOM COACPXKATEILHBIX MEXKIPEAMETHBIX CBA3€iH C KypcaMHM MAaTEMaTHKH,
OMOSIOTUH, XUMHUH, Ireorpaduu U TEXHOJIOTHH.

Meoicnpeorieniibie nonsimiusi, CBA3aHHBIE C M3YYEHUEM METOAOB HAYy4HOIO
NO3HAHMA. SIBJICHWE, Hay4HbIf (paKkT, runore3a, (u3anMyeckas BEJIMYMHA, 3aKOH,
TEOPUsI, HAOIIO/IEHNE, DKCTIEPUMEHT, MOJIETIMPOBAHKUE, MOJEIb, U3MEPECHHUE.

Mameniamura:  pelICcHHE CHCTEMbl YPABHEHWH, TPHUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOK/IECTBO, BEKTOPbl U MX MPOEKIMH HA OCHU KOOPAMHAT, CJOXKECHUE BEKTOPOB,
MIPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKUMH, NOPU3HAKKM TOAO0US TPEYrONbHUKOB,
ONPENIEJIEHUE MII0LIA/IM JIOCKUX PUryp u 00bEMA TEN.

buonocus: 3NEKTPUYECKUE SIBICHUS B JKMBOM MpUpoJE, KoJeOaTEIbHBIC
JBUKEHUS B >KUBOW MPUPOJIE, ONTHYECKUE SIBJICHUS B SKUBOH Mpupojie, NEHCTBUE
pagvianyy Ha )KUBbIC OPraHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAst CTPYKTypa TBEPAbIX
TEJ, MEXaHW3Mbl O0OPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATbHBINA
aHaNM3.



['eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHhEMKA 3EMHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPICEHUH.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
AJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yuebHoro mpeamera «®Dusznka» Ha ypOBHE CPEIHETO OOLIETOo
oOpa3zoBanus (0a30Bblli YPOBEHB) JOKHO OOECMEUUTh AOCTHXKEHUE CIEAYIOUIMX
JUYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJbTATHBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI YU4EOHOTO npeaMeTa « DU3KNKa» JOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOY4arOIUXCs PyKOBOJCTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEH TMO3UINEH JWUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALMNA, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOLIUX
TPAIULIUOHHBIM LEHHOCTSM POCCUHCKOr0 OOHIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNbITA AEATEIBHOCTH B NPOLIECCE pean3alii OCHOBHBIX HaIPaBJICHUI
BOCIIUTATEJILHON ACATENILHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaaHCKOTro BOCIMTAHUS:

c(OPMHUPOBAHHOCTD IMPAXKIAHCKON NO3ULIMK 00YUAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOro O0LIECTBA,

NPUHATHE  TPAJAMLMOHHBIX  OOLICYETIOBEUECKUX T'YMAHUCTHUECKHX U
JEMOKPATHYECKHUX LIEHHOCTEM;

FOTOBHOCTH BECTH COBMECTHYIO HEATEIBHOCTh B MHTEPECAX TPAKAAHCKOTO
o011eCTBa, yYaCTBOBATh B CAMOYNPABJICHUM B 00pa30oBaTeIbHOM OpraHu3alim;

YMEHHUE B3aUMOAEHCTBOBATE C COLIMAIBHBIMUA UHCTUTYTAMU B COOTBETCTBUH C
X (YHKIUSMHU U HA3HAUYCHUEM,

FOTOBHOCTH K T'YMAHUTAPHOW M BOJIOHTEPCKOMN JIEATEIILHOCTH,

2) NaTPHMOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHPOBAHHOCTH POCCHICKOMN rpaKIaHCKOM UICHTUYHOCTH,
NaTpUOTU3MA,

LUEHHOCTHOE OTHOWIEHWE K TOCYIApCTBEHHBIM CHUMBOJIAM, JOCTHKCHHUSIM
POCCHMCKUX YYEHBIX B 00JACTH (PU3NKU U TEXHUKH,

3) 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

Cc(hOPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TTOBEACHUS,

CHOCOOHOCTh OLICHUBATH CUTYALMI) U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIC B
JNEATEIIBHOCTU YUEHOI0;

OCO3HAHME JIMYHOr0 BKJIAJA B IOCTPOCHUE YCTOHUMBOrO Oy AyIIETO;

4) 3CTETUYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOIO TBOPUYECTRA,
MPUCYIIEr0 PU3UUECKON HAYKE,



S) TpyAOBOro BOCIIHTAHUS:

UHTEPEC K Pa3MyHbIM cepaM NTPo(heCcCHOHATbHOW AEATEIBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyiueit npodeccuu U peaaru30BbIBaThH COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0OPAa30BaHUIO U caMOOOpPa30BaHMIO B 00J1aCTH
(13MKM HA TPOTHKEHUM BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIMTAHMS :

C(POPMUPOBAHHOCTh 3KOJIOTHYECKON KyJIBTYPBI, OCO3HAHHWE TI00AIBHOIO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie HA OCHOBE
3HAHMA LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

paclIMpeHue OMNbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEHOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT' 0 NO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHUWE LEHHOCTA HAyYHOW JeATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs  (U3MKM  OCYLIECTBIIATH  NPOEKTHYKD M HCCIIENOBATENIBCKYIO
NEATENBHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBare/IbHBbIC YHUBEPCAJIbHBIC YUeOHbBIC eiicTBUSA
ba3oBble Jlornyeckne aeicTBHUA:
CaMOCTOSTENbHO  (OPMYJIMPOBaTh M aKTyalu3upoBaThb  MPOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE,
ONPENENATh LENU JEATEIBHOCTH, 3a4aBarh NapamMeTpbl U KPUTEPHH WX
JIOCTUIKEHMS,
BBISBIIAT  3aKOHOMEPHOCTHM M NPOTUBOPEYMST B  PACCMATPUBACMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOIIUXCS
MATEPUATIBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHUTB KOPPEKTUBEI B IEATEIBHOCTD, OLIEHUBATL COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIECACTBUIN ACATEIIBHOCTH,
KOOPAVMHUPOBaTh M BBINOJHATE PAdOTy B YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHUS,
pa3BUBATh KPEATUBHOE MBILIICHUE MPU PEILICHUH JKU3HEHHBIX MTPOOJIEM.
ba3oBble ncc/ieaoBaTe/ibCKue AeiiCTBHUS:
BJIAAETh HAYYHOW TEPMUHOJIOTHEHN, KIIFOYEBBIMU ITOHATUSAMM M METOAAMHU
(¢u3nyeckoil HayKu;



BJIAJICTh HABBIKAMU YUYEOHO-UCCIIEOBATENBLCKON U MPOEKTHOM NEATELHOCTH
B o0nactu (pu3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETBLHOMY TIOMCKY
METO/IOB pelieHus 3a7au (PU3NYECKOTO COACPKaHUs, MPUMEHEHUIO Pa3InYHBIX
METO/I0B MO3HAHUS,

BIQJETh BUJAMU JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALMU, TPeoOpPA30BAHUI0 W MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTYaLMsIX, B TOM YUCJIEC TPU CO3/IaHUM YUEOHBIX TPOEKTOB B 001aCTU (PU3UKH;

BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BbIJIBUIATh TUMOTE3y €€ PEUICHUs, HAXOAUTh APryMEHTHI IS J0Ka3aTeNibCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELLICHMUSI,

aQHATU3UPOBaTh TOJIyUEHHBIE B XOJA€ PEUICHUS 33Jaud  PE3YJIbTaThl,
KPUTUYECKH OLICHWBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (PopMyNHpoBaTh COOCTBEHHBIE 3aJauud B 00pa3oBaTEIbHOM
JESITENbHOCTH, B TOM UUCIIE TIPY U3YUCHUH (PUBUKH;

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTh 3HaHWUS 1O (U3MKE B MPAKTUUYECKYIO 001acTh
YKU3HEJCATEBHOCTH,

YMETh UHTEPUPOBAThH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC UJCU, TIPEJIaraTh OPUrMHAJIbHBIC TIOAXOAbI U PEUICHUS,

CTaBUTh MPOOJIEMBI U 3a7a4H, JONYCKAKOLIAE albTCPHATUBHBIC PEILICHUSI.

PaGora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU MOJyueHUs uHpopMaluu (PU3NYECKOTO COACPIKAHUS U3
VUCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIBHO OCYLICCTBIIATH TOWCK, aHAJIN3,
CUCTEMATH3AIMI0O M HMHTEPIPETALU0 UH(OPMAIMKA PA3IMUYHBIX BUAOB U (popm
NPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMaLUH,

UCIIOJIb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B PENICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ coOnmoneHueM TpeOOBAHWMH HSPrOHOMHUKHM, TEXHMKM O€30MacHOCTH,
TUTHEHBI, PecypcocOepekeHUs, TMPABOBBIX W  OTHUYECKUX  HOPM, HOPM
UH(OPMAIIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAECP)KAHUS B Pa3NMYHbIX (popmarax c
y4ETOM HazHAYCHUs WHGOPMAIMU U LIEJIEBOH ayIMTOPUU, BEIOUPAs ONTUMAIIbHYIO
($opMy NPEACTABIICHUS U BU3YyAJTU3ALMN.

KomMmyHnkaTnBHbIE YHHBepcabHbIe Y4eOHbIe IeiCTBHS:
OCYIIECTBJIATh OOIIEHME Ha ypokax (U3MKM W BO BHE-yPOUYHOH
JEATENBHOCTH,



pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMid W cMAr4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIararb CBOKO TOYKY 3PEHUS C UCHOJIb30BAHUEM
A3BIKOBBIX CPENICTB;

IMOHUMATL U UCIOJIB30BATh MPEUMYIIECTBA KOMAHAHONW U WHIAUBUIAYATBHON
padoTHI;

BBIOMPATh TEMATHKy W METOABI COBMECTHBIX NCHCTBHU C YU€TOM OOLIUX
MHTEPECOB U BOZMOXKHOCTEN KAXKIOT0 WICHA KOJUIEKTUBA,

IIPpUHUMATE  LEIU  COBMECTHOM  ACATEIIBHOCTU, OPraHU30BBIBATE U
KOOPAMHUPOBATh JEHCTBUSA M0 €€ JOCTHXKEHUIO. COCTABJIATh IUJIAH JCHCTBUH,
pacnpenensaTe poJiM ¢ YYETOM MHEHUHA YYACTHUKOB, OOCYXKAAaTh PE3YJIbTATHI
COBMECTHOM padOTHI,

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJa U KaAKIOTNO YYaCTHUKA KOMAaHIbl B
o0UMii pe3yabTaT Mo pa3padOoTaHHBIM KPUTEPUSIM,

[npeularaTb HOBBIE [POCKTHI, OLEHUBATH WAEU C TO3ULMA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE TO3UTUBHOE CTPATErHYECKOE IMOBEIECHUE B PA3JIMUYHBIX
CUTYaLUsIX, MPOSBIATH TBOPYECTBO U BOOOPAKEHHE, OBITH HHUIIMATHBHBIM.

PeryasiTuBHBIE YHHBeEpPCaJbHbIE Y4eOHbIE eiCTBUS
Camoopranu3anus:

CaMOCTOSITEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEILHOCTE B 00IacTH
(U3UKH M aCTPOHOMMH, BBISBIIATE MPOOJIEMBbI, CTaBUTH U (POPMYJIUPOBATH
COOCTBEHHBIC 3aJa4H,

CaMOCTOSITETBHO COCTABNATh TUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX
3aJa4, TUIAH BBITOJHEHUs MPAKTUUECKOH padoThl C Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHNIA;

JAaBaTh OLICHKY HOBBIM CHTYaLMsIM;

PacCLIMPATH PaMKH y4€OHOrO MPEAMETA HA OCHOBE JIMUHBIX MPEAMOYTEHHIA,

JeNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh e€ro, Opatek Ha ceOs
OTBETCTBEHHOCTD 34 PELICHHUE;

OLEHUBATH IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBJICHUIO DJPYAMLKH B 00NacTH
(pM3UKH, TOCTOSHHO MOBBILIATE CBOM 00pa30BaTEbHbIN U KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, SMOLHOHATbHBII HHTE/LIEKT:

JaBaTh OLECHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JCATCIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISM,

BIQJCTh HABbIKAMU  [MO3HABATEIBHONH  pediekCMM  KaKk  OCO3HAHUsS
COBEPILUAEMBIX ACHCTBUH M MBICIMTENBHBIX TMPOLIECCOB, WX PE3YJIbTaTOR M
OCHOBAHHUIA,



UCIIONIB30BaTh NPUEMBI PEIIEKCUM JUIsS OLIEHKH CHTYaIlH, BEIOOpA BEPHOTO
pelIeHus;

YMETb OLCHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS M0 WX
CHUYKEHUIO;

NPUHUMATh MOTHBBI M aPryMEHTBI JPYrUX IpPH aHaIM3€ pPe3y/IbTaToB
NEATENBHOCTH;

NPUHUMATH ce0sl, MOHUMAs CBOM HEOCTATKH U JIOCTOWHCTBA;

NPUHUMATh MOTHBBI M aPryMEHTHl JPYTUX IPH aHaIM3€ pPe3y/bTaToB
NEATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OLIMOKH.

B mpouecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTrPaMMEI
N0 (U3MKe OIS YPOBHS CPENHEro o0wero oO0pa3oBaHus y OO0y4aroMXCs
COBEpPLUEHCTBYETCS AMOLUOHATbHBIH UHTEJICKT, npeanosararouui
C()OPMUPOBAHHOCTb:

CaMOCO3HAHUS, BKITFOUAOLIETO CIMTOCOOHOCTh MOHUMATh CBOE AIMOLMOHATIBHOE
COCTOSIHUE, BUACTh HAMPABIICHUS PA3BUTHUSL COOCTBEHHOM SMOIMOHAIBHOM CEpHI,
OBITb YBEPEHHBIM B Ce0C;

CAMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHME NPUHUMATh
OTBCTCTBEHHOCTb 3a CBOE IOBEJACHUE, CHOCOOHOCTh aAaNTHPOBATBCA K
3MOLMOHAIBHBIM U3MEHEHUSIM U TIPOSIBJIATH TMOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALUU, BKIIFOYAOLIEH CTPEMIIEHHE K JTOCTH)KEHUIO LIENH U
ycnexy, ONTUMHM3M, UHULMATUBHOCTb, YMEHHE ACHCTBOBATH MCXOMs M3 CBOMX
BO3MO>KHOCTEH,

OMIATHH, BKJIOYAKOIIEH CITOCOOHOCTh MOHUMATh 3MOIMOHAIIEHOE COCTOSIHUE
IAPYIrUX, YYUTBIBATb €r0 IMpPU OCYIIECTBACHUM OOLICHHS, CIOCOOHOCTh K
COUYYBCTBUIO U COMEPEIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIOLIUX CIIOCOOHOCTh BHICTPAMBATh OTHOLLEHHS
C IPYTUMH JIIOAbMH, 3a00TUTHCS, TPOSIBIISITh UHTEPEC U Pa3pelliaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHnmy oOyuenus B 10 Kmacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSl YMEHUH:

JEMOHCTPUPOBATh HA IMPUMEPAX POJb M MECTO (U3MKH B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHON KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOH TEXHUKHU H
TEXHOJIOTHIA, B IPAKTHYECKON JEATEIIbHOCTH JIFOACH,

VUUTBHIBATH TIPAHULBl MPUMEHEHHS M3YUYCHHBIX (PU3MYECKHX MOJENCH:
MaTepUAIbHAA TOUKA, MHEPLHUAJIBHAS CUCTEMA OTCYETA, ADCOIFOTHO TBEPAOE TENO,
UICATBHBIN a3, MOACIM CTPOCHUS Ta30B, XKUAKOCTEN U TBEPABIX TEJ, TOUCHYHBINA
IEKTPUUECKUI 3apsa] IPU PELICHUM (PU3UUYECKUX 3a]1a4;



pacrno3HaBaTh QU3UYECKUE SBICHUS (MPOLECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJICKYJSIPHO-KMHETUYECKOW TEOPHUH CTPOEHUS BEILECTBA W
SJICKTPOJUHAMUKHU:  PABHOMEPHOE M PAaBHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUXKECHUE, CBOOOJHOE MAJCHUE TEI, JBWKEHHUE MO OKPY>XHOCTH, HHEPUUS,
B3aumMoekicTBue Tei, auddysus, OpOyHOBCKOE MBHMKEHHUE, CTPOECHHUE KMAKOCTEH
U TBEPABIX TEJ, UBMEHEHUE 00BEMA TET IPU HArPEBAHHUH (OXJIQKIEHUH ), TENJIOBOE
pPAaBHOBECHE, UCIAPEHHUE, KOHIACHCALUs, IUIABICHUE, KPUCTALIU3ALMS, KUIIEHUE,
BIIQKHOCTH BO3/yXa, MOBBILICHUE JABJICHUS a3a MPH €r0 HArPEBaHUU B 3aKPBITOM
COCyJe, CBsi3b MEXK/AY [apaMeTpaMud COCTOSHMS Trasa B M30Ipoleccax,
SIIEKTPU3ALMS TEN, B3AUMOACHCTBUE 3aps/IOB;

OIUCHIBATD MEXAHUYECKOE [BHIKEHHUE, MCIONB3YSd (PU3NYECKUE BEJIINYMHBI
KOOpAUHATA, MYTh, [EPEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHIa,
UMITYJIBC TEa, KUHETUYECKAsd SHEPrusl, NOTCHUIUAIBHAS JHEPIUs, MEXaHUUYECKas
padoTa, MeXaHWYEeCKas MOIIHOCTh, MPU OMNMCAHWUM MPABWJIBHO TPAKTOBATh
(Gu3uUeCKUl CMBICIT MCIMOJIB3YEMBIX BEJIMYMH, UX OOO3HAYECHUS W EIVHHUIBI,
HAXOUThb (OPMYJIBI, CBA3BIBAIOLINE AAHHYIO (PU3UUYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMM;

OMUCHIBATE U3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEMJIOBBIC SBJICHUS,
MCMOJB3YsL  (U3NYECKUE BEIMYMHBL JAaBJCHUE Ta3a, TEMIEpaTypa, CpeaHss
KUHETUYECKAS DHEPIUs XQ0TUUYECKOIO ABMXKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSS 3HEPrus, padora rasa,
KO3(QUUMEHT TONE3HOr0 [JCHCTBUS TEMJIOBOTO JBMraTess; MpU ONUCAHWUU
MPaBUJIBHO TPAKTOBAaTh (PU3UYECKUI CMBICT MCMOIB3YEMBIX BEJIMYWH, WX
0003HAYCHUS W CAMHUUBI, HAXOAUTHb (OPMYJNBI, CBS3BIBAIOIME JAHHYIO
(PU3UUECKYIO BEIMYMHY C APYTUMH BEJIMYUHAM,

OMUCHIBATE U3YUYECHHBIE JIEKTPUUYECKUE CBOKMCTBA BELIECTBA U DJIEKTPUUECKUE
SBIICHUS (MPOLCCCHI), UCIIOIB3YST (PU3UUYECKUE BEIMUMHBL. SJIEKTPUUECKUNA 3apsij,
JIIEKTPUUECKOE [101€, HANPSHLKEHHOCTD NOJIA, MOTEHUIUAN, Pa3HOCTh NMOTEHUMAJIOB,
Opd OMMCAHUM HPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCIOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUCHMsS W €AWHULbI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLIME
JAHHYI0 PU3MYECKYIO BETUYMHY C IPYTMMH BEIMUYMHAMM,

AHATU3UPOBATE (PU3UUYECKUE MPOLECCH U SBICHUS, UCTIONB3YS (pU3NUecKue
3aKOHBI U MPUHLIMIIBL 3aKOH BCEMUPHOro TaAroreHus, I, II u III 3akonsl HetoToHA,
3aKOH COXPAHEHUsT MEXAHMYECKOH DSHEPIUM, 3aKOH COXPAHEHUS WMIYJIbCA,
MPUHLKI CYMEPHNO3UUUU CHUJI, NPUHLMI PABHOMPABHUS WHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYIIIPHO-KMHETUUYECKYK) TEOPUI0 CTPOEHHUS BEIIECCTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETHUYECKON 3HEPIHM TEIIOBOIO ABMXKEHUS MOJIEKYI C
a0COJIIOTHON TEMIIEPAaTypPO, NEPBLII 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHHs
JJICKTPHUYECKOr0 3apsia, 3akoH KysoHa, mpu 3TOM pasnuyarb CIOBECHYIO



(OpMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BLIPAKEHUE W YCIOBUS (TPAHULBL,
001acTN) NPUMEHUMOCTH,

OOBSICHATL  OCHOBHBIC TIPUHLMIMbBI  JCHCTBHS  MalMH, OpUOOPOB WU
TEXHUYECKUX YCTPOUCTB; pazivuaTh YCAOBHUA MX O€30MACHOTO UCMOJIb30BAHUS B
TMOBCEIHEBHOM YKU3HH,

BBIIOJHATh JKCIIEPUMEHTHI O MCCICAOBAHUIO (DU3NYECKUX SIBJICHUN WU
MPOLIECCOB € MCMOJIb30BAHUEM MPSIMbIX M KOCBEHHBIX M3MEPEHMH, TPU 3TOM
¢dbopmyaupoBare mpodieMy/3agady M TUIOTE3y Y4YEOHOro 3KCIEPUMEHTA,
coOUparTk YCTAHOBKY M3 MPEMTOKEHHOTO 000pyNOBaHUs, NPOBOAMUTH ONBIT U
(OpMyIMPOBATH BBIBO/IBI,

OCYLLUECTBIIAT MPSIMBIE U KOCBEHHbIE U3MEPEHUSI PUINUECKUX BEIUUYMH, TPH
3TOM BbIOMpATh ONTUMAJIBHBINA CMOCOO M3MEPEHHMs] U MCIOJIB30BAaTh HU3BECTHBIC
METO/IbI OLEHKHU [TOTPELTHOCTEN U3MEPEHHI,

MCCIEeIOBaTh  3aBUCUMOCTH  MEXKAYy  (QU3MYECKUMM  BEIMYMHAMU  C
MCIOJIb30BAHUEM MPSAMBIX HU3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(UKCHpOBaTh pe3ysibTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UYECKMX BEJIWYMH B
BUJIE TAOJIUL U TPaQUKOB, ACTaTh BEIBOABI MO PE3YJIbTaTaM UCCIIEIOBAHUS,

coOmoaaTh npaBuia 0€30MacHOro TPya MpU MPOBEJCHUM MCCACTOBAHUN B
paMKax y4eOHOro HSKCIEPUMEHTA, Y4e€OHO-MCCIENA0BATEIbCKOM U MPOEKTHOM
JEATEIILHOCTA ¢ UCIOJB30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M J1aGOpaTOPHOro
000pyI0BaHUS,

pelmars pacyéTHhIC 3aAaud € SIBHO 3aJaHHOM (DU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBUS 3a1a49K
BBIOMPATh (PU3MUECKYIO MOJEIb, BBIACIATE (PU3UUYECKHE BEIUUUHBI U (POPMYIIHI,
HEOOXOMMMBIE Ul €€ PELICHUs, MPOBOJUTh PACUYEThl U OLUEHUBATh PEAIbHOCTH
[0y YCHHOT0 3HAYEHUS (PU3UUYECKOM BEJTMUMHBI;

pellaTh KAYECTBEHHBIE 33JaYM: BBICTPAUBATh JIOTUUECKHA HETIPOTUBOPECUNBYHO
LETMOYKY PACCYKIACHUI € OMOpOMl HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(PU3UUYECCKUE SBICHUS,

UCIIOJIB30BaTh  TPM  PELIEHMM  yueOHBIX  3aJad  COBPEMEHHBIC
MH(QOPMALMOHHBIE TEXHOJIOTUM JJIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U MPEACTABICHUS YYEOHOW W HAYYHO-ONYJISPHON MH(pOpMALK, MOJTYYCHHON 13
PasIMYHBIX UCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATh NOMy4aeMyro HHPOPMaIIIO;,

NPUBOJUTH IIPUMEPHI BKJIAIA POCCUACKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
Pa3sBUTHE HAyKH, OOBSCHEHHE TMPOLECCOB OKPYXKAIIIETO MHpa, B Pa3BUTHE
TEXHUKHA U TEXHOJIOTHUH,

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUA TO (PU3UKE B MOBCEAHCBHOW SKU3HU
s obecneueHuss O€30MacCHOCTH MpU 0OpaIIEHUH ¢ TPUOOpaAMH M TEXHUYECCKUMH



YCTPOWCTBAMHU, JUIsl COXPAHEHUS 310POBbI U COOIFOJEHUS HOPM SKOJIOTHYECKOIO
MOBEJICHUA B OKPY’KAFOILENA CpeneE,

paboTaTe B TpYNINE C BBHINOJHEHUEM PA3IUUHBIX COLMAJBHBIX POJIEH,
IUIaHUPOBaTh padOTy TPYNNbl, PalMOHATIBLHO PACHpPEAcisaTh OOS3aHHOCTH U
IUIAHUPOBATH NEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aACKBATHO OLECHUBATh
BKJIQJ\ K&KJI0T0 U3 YYaCTHUKOB I'PYNIbl B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.

K xoniy oOyuenuss B 11 kjaacce mpeaMeTHBIE pE3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y OOYYArOIIKAXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHWHU
COBPEMCHHONW HAy4YHOHW KapTHHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTHH, B NPAKTUYECKON NCATEIBHOCTH JIFOAEH, LEIOCTHOCTE W €AUHCTBO
(pr3NUECKOI KapTHHBI MUPA,

YUMTHIBaTh TIPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYCYHBIN JIEKTPUYECCKUI 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, ACPHAA
MOJEb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUH (PU3NYECCKHUX
3aj1ay;

pacno3HaBarh (PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBICHATHh X HA OCHOBE
3aKOHOB JJIEKTPOAMHAMMKN M KBAHTOBOU (DM3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHCTBUS TOKA, B3AMMOACHCTBHE
MArHMTOB, DSJIEKTPOMAarHUTHAs WHIYKUWs, JACHCTBHE MArHUTHOIO TIOJs Ha
NPOBOJAHMK C TOKOM W JBWXKYIIMKCA 3apsl, 3JIEKTPOMArHUTHBIE KOlcOaHWs W
BOJIHBI, MPSAMOJIMHENHOE PACIPOCTPAHCHHUE CBETA, OTPAKEHHUE, MPEIIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPH3ALMS  CBETA, JUCIEPCUS  CBETA,
dotoanekTpuueckuii 3Ppdhekt (GoTo3PPEKT), CBETOBOE NABIECHUE, BOSHUKHOBEHUE
JUHEHYATOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHass M HMCKYCCTBEHHAs
PaMOAKTUBHOCTB,

ONUCHIBAaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKUE,  DBJICKTPUYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONb3Ys (PU3MUYECKHE BEIMYWHBL:
ANIEKTPUYECKUI 3apsl, CWJIA TOKA, SJEKTPHUECKOE HANPSLKEHUE, BJIEKTPUUYECKOE
COMPOTUBJIEHUE, PA3HOCTh MOTCHLIMAJIOB, AJICKTPOABIKYINAS cuiia, paboTa TOKa,
WHAYKLIMAS MarHuTHOrO mons, cuina Amnepa, cuna JIOpeHna, WHAYKTHBHOCTH
KATYIIKH, SHEPIrHUs JJIEKTPUYECKOTO M MArHUTHOIO TMOJICH, MEPUOJ M YacToTa
KoneOanuii B KoneOareaIbHOM KOHTYpPE, 3apsl W Cujla TOKa B MpoLEcce
FAPMOHHYECKUX DSJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAs CWja JIMH3BIL, NP ONHCAHWM NPABUJIBHO TPAaKTOBAaTh (PU3NUYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUYECHWUS W E€IWHULBI, YKa3bIBaTh
(OpMyIBL, CBSA3BIBAOINME JAHHYK) (PU3MYECKYIO BEJIMYMHY C  JPYTHUMH
BEJIMUMHAMY,



ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCHOIb3Ys
(u3NUeCKUEe BETUYMHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO/| MOJypacaaa, FJHEPrus CBI3U
AQTOMHBIX SJE€P, NPU ONWUCAHWHM MPABUIBHO TPAKTOBATH (PU3UYECCKHI CMBICT
UCTIONIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M C€AMHMIIBI, YKa3bIBaThb (POPMYIIHI,
CBA3BIBAIOLME JAHHYI (PU3UYECKYK) BEIUYMHY C JIPYTUMH BEJIMYHMHAMM,
BBIYHCIIATH 3HAYCHUE (PU3HUECKON BEIIMYUHBL,

AHAM3UPOBATh (PUBUUYECKHUE TMPOLECCHI U SBJCHUS, UCIOJB3Ysl (PU3HMUECKHUE
3aKOHBI M MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaJIEIbHOTO
COCIUHEHHs] TNPOBOAHMKOB, 3aKkOH JDKoyis—JIeHIla, 3aKOH 3JIEKTPOMArHUTHOMN
WUHAYKLWH, 3aKOH MPSAMOJIMHERHOTO PACIPOCTPAHEHUS CBETA, 3aAKOHBI OTPAKCHUS
CBETA, 3aKOHbl NPEJIOMJICHUS CBETA, ypaBHEHUE DiiHiuTeliHa A Pporodrddekra,
3aKOH COXPAHECHMsI SHCPIUH, 3aKOH COXPAHCHHUS WMITYJIbCA, 3aKOH COXPAHCHUS
IEKTPUYECKOTO 3apsAaa, 3aKOH COXPAHEHMs] MAcCOBOr0 4MCia, MocTyiaarel bopa,
3aKOH PalMOAKTUBHOTO pacraja, mpyu 3TOM pa3jidyarh CJIOBECHYIO (OPMYIIMPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPLKEHUE M YCJIOBUA (IpaHULpbl, 001acTH)
[IPUMEHUMOCTH,

OINPEACTATH HANPABICHUE BEKTOPA MHAYKLIMU MArHUTHOTO MOJIs POBOIHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopenua,

CTPOUTh W OIHUCHIBATh U300PAKEHHUE, CO3JABACMOE IUIOCKUM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCIEPUMEHTHl [0 MCCACAOBAHUIO (U3UYECKUX SIBJICHUU U
MPOIIECCOB C MCIMOJIB30BAHMEM MPSAMBIX M KOCBEHHBIX H3MEPEHWI: TMPU 3TOM
dbopmynupoBarh TpodiaemMy/3agadyy M THIOTE3y Y4YEOHOTO OKCIEPHUMEHTA,
coOMparb yCTAaHOBKY W3 TMPEMIOKEHHOr0 OOOpY/I0BAaHUS, MPOBOJUTEL OIBIT U
(hOpMyIMpPOBaTh BHIBOBI,

OCYILLECTBIISATh MPAMbBIE U KOCBEHHBIE U3MEPEHUS (PUMUECKUX BEIMYMH, MPH
3TOM BBIOMpATh ONTHUMAJIbHBII COCOO M3MEPEHMsT U UCIOJIL30BATb W3BECTHBIE
METO/IbI OLEHKU MOTPELIHOCTEH U3MEPEHHIA,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3MYECKUX BCAUYMH C HCIOJIB30BAHUEM
OpSIMbIX W3MEPEHUH: TNpU STOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJNYYEHHON 3aBUCHUMOCTH (PM3WUYECKMX BEJIIMYMH B BHIE TaOMULl U
rpaMKoB, AeNaTh BEIBOJBI MO PE3YJIbTaTaM UCCICI0BAHMUS,

coOnroaaTh npaeuna 0€30MacHOTO TPyJa MPU MPOBEICHUM UCCIEAOBAHUNA B
paMKax ydeOHOTO DJKCIIEPUMEHTA, Y4E€OHO-MCCIE/I0BATENILCKON W MPOCKTHON
JESTENbHOCTU € MCMOJIb30BAHUEM M3MEPUTEIbHBIX YCTPOHCTB M 1a00PaTOPHOrO
000pyI0BaHu,

pemarb pacyéTHblE 3aJa4yd C SIBHO 3aJAaHHOW (PU3MYECKOH MOJEIEBIO,
UCTIONb3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCIIOBUS 3a1a4u



BbIOMpATh (DU3UUECKYIO MOJCTb, BBIACATh (DU3UUECKUE BEIUUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE Ul €€ PEUICHUs, NMPOBOAUTH PACuUéThl M OICHWBATh PEAIbHOCTh
NOTYYEHHOTO 3HAUEHUs (PU3NUECKOM BETMUMHLI;

pelaTh KaYECTBEHHBIE 3a1a4U. BBICTPAuBaTh JOTHYECKU HENPOTUBOPEYUBYIO
LEIOYKY PACCY>KACHUNM € OMOPOH Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(u3nYeCcKue SBICHHUS,

UCIOB30BATE  IMPU  PELIEHWM  Y4YeOHBIX  3aJa4  COBPEMCHHBIC
UH()OPMALIMOHHBIE TEXHOJOTUU IS MIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIUH
U MPEACTABICHUS YY4eOHOM U HAYyYHO-TIONY/IAPHOM WH(pOpMAaIMK, TOJYYSHHOM U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHM aHAIM3UPOBATH MOTyYaeMy 0 HH(POPMAITHIO;

OOBSCHATH NPUHLMIIBI JICHCTBHS MAaIllMH, TPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pasiuyaTh yCIOBUS WX O€30IacCHOrO MCMOIb30BAaHUS B TIOBCEIHEBHOM
KU3HMU,

IIPUBOJUTH TIPUMEPHI BKJIAIA POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3HUKOB B
pa3BUTHE HAyKH, B OOBICHECHUE MPOLECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKA U TCXHOJIOTHH;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3NKE B NMOBCEAHECBHOM >KU3HU
s obecneueHus Oe30MacHOCTH MPHU OOpaIlleHUuu ¢ MPUOOpaMu B TEXHHIECKUMHU
yCTPOMCTBAMM, ISl COXPAHEHUS 3JI0POBbS U COOIIOJIEHUS] HOPM SKOJIOTHUYECKOTO
MOBEJICHUS B OKPY KaIOIIEN Cpele;

padotarb B TPYININE C BBITOJHEHUEM Pa3IMYHBIX COIMABHBIX POJICH,
IUIAHUPOBAaTh PaboTy TPYyNMbl, PALMOHAIIBHO PacnpeleniaTh O0O0S3aHHOCTH U
IUIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJACKBATHO OIEHHUBATH
BKJIA/I K&KIOTO U3 YYaCTHUKOB I'PYTINbI B PEIIEHUE paccMaTpUBacMOi TIPOOIEMEL.



TEMATHUHYECKOE IIVIAHUPOBAHHUE
10 KITACC

| KosnuecTso yacos DJeKTPOHHbBIE
HaumenoBanue pa3aesioB v TeM - (uudposbie)
Ne ni/m K
NMporpaMmal Bcero QIR | LLjpIvsmresa s o0pa3oBaTejbHbIE
padoTsl padoThl
pecypchl
Paszgen 1. ®H3UKA M METO/ABI HAYYHOT'O MO3HAHHS N N
1.1 ®u3nka U METOMbI HAYYHOI'O MO3HAHUS 2 Bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paszen 2. MEXAHHKA -
2.1 Kunemarunka 5 Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
29 T 7 bubnuoreka ITOK
https://m.edsoo.ru/7f41bf72
23 3aKOoHbI COXPAHEHUS B MEXAHHUKE 6 1 1 e
| r ) ) https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18

Pazaen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMO/INHAMHUKA

A OCHOBBI MOJIEKYJISIPHO-KHHETHUECKON 9 | bubmmnorexa LJOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
32 OcHo e 10 1
CHOBB! TEpMOAMHAMHUICH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOsSIHMSI BELLIECTBA. 5 bubnnorexa LIOK
' O q)a307BbIe TNEPEeXO/bl https://m.edsoo.ru/7f41bf72



https://rn.edsoo.ai/7f4_lbf72
https://rn.edsoo.ni/7f41%25d0%25ab72
https://ni.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f4_lbf72
https://rn.edsoo.ru/7f4_lbf72
https://rn.edsoo.ru/7f4_lbf72
https://rn.edsoo.ru/7f4_lbf72

Hroro no pazneny 24
Pazgen 4. JJJEKTPOANHAMUKA
bubnuoreka [IOK
4.1 C) 10
fIeKTpocTaTia https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN aekTpudecKuii TOk. Toku B 19 bubmmorexa LIOK
' Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonnuyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uu(pposbie
Ne n/m P Konrpoabnsie | IIpakTnueckne (mupp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcnbl
Pa3zpen 1. JIEKTPOAUNHAMUKA
11 MarnutHoe nosie. DIeKTPOMarHuTHast 1 | 3 bubnuoreka [IOK
' WHIYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3pen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4yeckue 1 3JeKTPOMarHUTHBIC 9 | bubnuoreka [IOK
' KonebaHust https://m.edsoo.ru/7f41¢97¢
59 MexaHuueckue U 3J1IeKTpOMarHUTHbIE 5 ! bubmmnorexa LJOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
23 O 10 3
fraKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

31 OCHOBBI CTIETHATBHON TEOPUH 4 | bubnuoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3HUKA
4.1 DNeMeHThl KBAHTOBOM ONTHKU 6 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢97¢
42 Ctpoenue atoma 4 bubnuoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41¢97¢

43 ATOMHOE sI1IpO

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKN

5.1 DJeMEHTBI aCTPOHOMHUH U aCTPOPHUIUKU 7 buGmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3zgen 6. OBOBIIAIOHIEE MIOBTOPEHUE

o1 | OfoGuaouee nosroperne ‘ i e 8157
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHBbIE

Ne Hara ungposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue

n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE

padoTbI padoTbI
pecypcbl
®dusnka — Hayka O NpUpoae.
1 Hayunbie MGTZHBI HOSH;)HI/ISI 1 budmorexa [IOK
Y https://m.edsoo.ru/ff0c32¢2

OKPY>KaroLero Mupa
Ponb 1 mecTo ¢pusuku B

) (bopMUPOBaHUH COBPEMEHHOM ! bubnuoreka [IOK
Hay4YHON KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33¢6
MPAKTUYECKOHN ASSITENBbHOCTHU JIFOAEH
MexaHn4yeckoe IBUKEHHUE.

3 OTHOCHTENPHOCTb MEXaHHUYECKOTO | bubnuoreka [IOK
newxeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE

4 PaBHOMEpHOE NpsIMONMHENHOE ! bubmmorexa LIOK
JBUXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPsIMOJIMHENHOE | bubmmnorexa LIOK
JBU)KEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOogHoe nageHue. Y CKOpeHue | bubnuoreka [IOK
CBOOOMHOrO MaIeHUs https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiiHOe NBUKEHUE.

7 I[EI/DKeHI/Ie MaTepUAILHON TOUKH O 1 bubmmorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpuaumn otHOCUTENBHOCTH | anunes. 1 bubmmnorexa LIOK



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

HnepunanbHble CUCTEMBI OTCYETA.
Ilepssriii 3axon HeroToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. IIpunuun

9 CYIIEpHO3ULIMA CHI. BTOpPOU 3aK0H bubnuorexa LOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
HeroTOoHa 1 MaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa ans bubmmorexa LIOK
MaTEPHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3axoH BceMupHoro Tsrorenus. Cuna

11 TsKeCTH. 1lepBas kocMuueckas bubmmoreia LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

19 Cuna ynpyrocrtu. 3akoH 'yka. Bec bubnuoreka [IOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagpduunent tpenus.

13 Cuna cgn OTI/IBJ‘IeI({bI/I(Ii)[ apu I[BI/IE(GHI/II/I bubnuorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTU UJIH rase
ITocTynaTtenbHOe U BpalaTeabHOe

14 OBUXKEeHHE aOCOFOTHO TBEPIOTO TeJa. bubnuoreka [IOK
MowmeHnT cunbl. [Ineuo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO TeIa
Hmnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBbI MaTepUaIbHbBIX TOUEK. bubmmorexa LIOK
HNmnynbe cunbl. 3aKOH COXpaHeHuUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE ABUXKEHUE
PaboTa 1 MOLITHOCTB CHJIBL.

16 Kunernueckas 3Heprusi MarepuaibHON bubmmorexa LIOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOW SHEPrUuu

17 [ToreHumanpHast SHEPTHSL. bubmmnorexa LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[NoreHumanbHast 3HEPTHsI YIPYro
neopMHUPOBAHHON MPYIKUHBL
[NoreHumanbHast HEprusi TeNa BOIU3U
MOBEPXHOCTHU 3eMJIn

https://m.edsoo.ru/ff0c461a

18

IToreHLmanbHBIE U HEMOTEHINATBHBIE
crel. CBs3b paboTHI
HETIOTEHLUAIBbHBIX CHJI C U3MEHEHUEM
MEXaHIMYECKOH YHEPTUN CHCTEMBI TEJ.
3aKOH COXPaHEHHUS] MEXaHUIECKOM
SHEPruU

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas padora
«HMccnenoBanue CB3M pabOTHI CUJIBI C
N3MeHEeHHEM MeXaHMYeCKOU SHEPruun
TeJsa Ha TIPUMepPe PaCTSKEHHUS
PE3HHOBOTO XKIyTay»

20

KonTponbHast pabora o Teme
«Kunemaruka. Jlunammuka. 3aK0OHBI
COXPaHEHHUsI B MEXAHUKEN

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

21

OcHOBHbBIE MOJIOKEHUST MOJIEKY JIAPHO-
KUHETUYECKOU Teopur. bpoyHOBCKOE
nskenne. Anpdysus

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

22

XapakTep ABUXKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILECTBA.
Mogenu CTpOeHHUs ra3oB, KUAKOCTEN
U TBEPABIX TEJ

23

Macca monekyJ. Konnuectso
BewecTBa. [locTossaHast ABOoranpo

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. [llkana remnepartyp



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

Henbcus

Hneaneusiii raz 8 MKT. OcHoBHOE

bubnuoreka [IOK

29 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMnepaTypa Kak Mepa
26 CpenHel KUHETUYECKOH SHepTUuun bubnuoreka [IOK
IBHUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menaeneesa-Knanelipona
27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
JlabopartopHas padora
28 «HccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpaMM COCTOSIHUS
pa3peskeHHOro ra3ay
29 H3omnpouieccel B HaeanbHOM raze U ux bubmmorexa LIOK
rpapuIecKoe MpeaCTaBICHIe https://m.edsoo.ru/ff0c370¢
BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMbI U
30 crocobbl €€ u3Menenus. KoamuecTro bubnmuoreka [IOK
TeroThl 1 padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEpPrus OTHOATOMHOTO U/€abHOIO
rasa
31 Bunap! Tennonepenaun bubmuorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTb BELIECTBA.
32 KonuuecTso TennoTe! npu bubmmorexa LIOK
N https://m.edsoo.ru/ff0c5¢36
teruonepenave. AnnabaTHbIN ponecc
3 IlepBbIii 3aKOH TEPMOAUHAMUKH U €T0 bubmmorexa LIOK
IIPUMEHEHUE K U30IPOLEeccam https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs mpoLeccos B bubnuoreka [IOK



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOAUHAMUKN

https://m.edsoo.ru/ff0c6230

IMpunuun neiicreusa u KII/I Ternosoii

bubnuoreka [IOK

35
MalIuHBI https://m.edsoo.ru/ff0c600a
36 IMukn Kapno u ero KI1/]
37 DKOJNOTH4YecKHe mpodIeMbl
TETUIO3HEPTETUKH
18 Obo6maromuii ypok «MonekyisipHast bubnuoreka [IOK
¢usnka. OCHOBBI TEPMOIMHAMIKI https://m.edsoo.ru/ff0c6938
KonTponbHast pabora o Teme
39 «MonexynsipHas ¢usnka. OCHOBBI bubmmorexa LIOK
y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID
40 [TapooOpazoBaHue U KOHAEHCALUS. bubnmnorexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAST U OTHOCUTETbHAS
41 BJI&YKHOCTb BO3ayxa. HachlmeHHbIH bubmmorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrananyueckue u
4 amopdHbIe Teja. AHU3OTPOIHS bubnuoreka [IOK
CBOWCTB KpUCTALIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpEMEHHBIE MaTEPHUAIIbI
[InaBneHue U KpUCTATITH3ALIUA.
bubnuoreka [IOK
43 YaenpHas TEMIOTa NJIABACHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarust
bubnuoreka [IOK
44 YpasHeHue TermioBoro dajganca
P https://m.edsoo.ru/ff0c6820
45 DNeKTpU3aLHs TeN. DNCKTPUUCSCKUI bubnuoreka [IOK

3apsia. JBa BUaa 31€KTPUIECKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiioB

IIpoBoaHUKH, TUDIEKTPUKH U

46 0 OBO 3aKOH COXpaHeHHs bubnmorexa [IOK
MOJNIYIIPOBOIHUKU. 3aKOH COXPaH
yTpOBOA P https://m.edsoo.ru/ff0c6bce
BIEKTPUIECKOTO 3apsa
BsaumonelicTBue 3apsinoB. 3aKoH
47 Kynona. Toue "1; e eCKUi bubnmorexa [IOK
jioHa. TOYEUHDBIHA 3JIEKTPUUECK
y p https://m.edsoo.ru/ff0c6ced
3apsia
Hanps:k€HHOCTB 3J1€KTPUYECKOrO
48 nosst. [IpuHumn cynepno3uuuu bubmmorexa LIOK
SJIEKTPUUECKUX noJe. Jlunun https://m.edsoo.ru/ff0c6df2
HAMPsKEHHOCTHU
Pabora cuit 3J1eKTPOCTATUIECKOTO
49 I pP bubnuoreka [IOK
nouist. Ilotenuman. PasHocth
t https://m.edsoo.ru/ff0c6100
[IOTEHIIUAIOB
IIpoBOOHUKY U IUBIEKTPUKH B
50 ape OCTaTUYECKO ope bubnmorexa [IOK
JIEKTPOCTATHUYECKOM IIOJIE.
P https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi MpOHULIAEMOCTD
bubnuoreka [IOK
51 DnexTpoéMiocTh. KoHAeHcaTo
P s P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIOCKOTO
52 0 epca opa. JHe 3a €HHOI'O Bubuorexa LIOK
KOHJIEHCATOPA. DHEPTUS 3aPSKEH
A P P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlaboparopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHuMn neicTBUA U MPUMEHEHUE
54 KOHJIEHCATOPOB, KOMHUPOBAJIBHOTO

ammapara, CTPyWHOTO IPUHTEPA.
DNIeKTPOCTaTHIECKAs 3aIIUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHne 3IeKTPOnpHUOOpPOB

55

DIEKTPUUECKUH TOK, YCIOBHS €r0
cyuecTBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenne. 3akon Oma 1j1st
y4JacTKa Lenmu

56

INocnenosaresbHOe, MapasieibHOE,
CMeLIaHHOE COeAMHEHHE
npoBonHUKOB. JlaboparopHas padora
«I/IsyquI/Ie CMCIIAHHOTO COCOAUHCHUA
PE3HUCTOPOBY

bubnuoreka [IOK
https://m.edsoo.ru/ff0c 740

57

PaboTa 1 MOLITHOCTB 3JEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JleHua

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

58

3axoH OMa 1Jist TOTHOM (3aMKHYTOM)
snexTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«HN3mepenne DJIC ucTouHnKa TOKa U
€r0 BHYTPEHHET'O COMPOTHBJICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7ac0

59

DNIEKTPOHHAsSI TPOBOIUMOCTD TBEPABIX
METAJIJIOB. 3aBUCHMOCTh
COMPOTHUBIIEHUS] METAJIJIOB OT
TemrnepaTypbl. CBEpXITPOBOIUMOCTD

60

DIEKTPUIECKUH TOK B BaKyyMe.
CBOJCTBa 3JIEKTPOHHBIX MTyYKOB

61

ITonynpoBopHUKH, UX COOCTBEHHAS U

IpUMecHasl IpoBOAUMOCTh. CBOICTBa
p—n-nepexona. IlonynpoBONHUKOBBIE
npubopsI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIEKTPUUECKUN TOK B pacTBOpax U

2 pacrmiaBax 3J€KTPOJIUTOB. | bubmmnorexa LIOK
DNIEKTPONUTUYECKAS] TUCCOLIMALIMSI. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DIIEKTPUUECKHUI TOK B raszax.

63 CamocTosITeNbHBIN U | bubnuoreka [JOK
HECaMOCTOATENbHBIN paspsan. MoHus. https://m.edsoo.ru/ff0c84ac
IInazma
DnexTpudeckue npudopsl U

64 yCTPOICTBA U UX NMPAKTUYECKOE | bubmmnorexa LJOK
npuMeHenue. [IpaBumna TeXHUKU https://m.edsoo.ru/ff0c86fc
6ezomacHOCTH

65 O06o0maromuii ypok ! bubnuoreka [IOK
«INEKTPOANHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponpHast pabora o Teme

66 «nektpoctaTuka. ITocTosHHBIM | bubmmnorexa LIOK
3JIEKTpUUEeCKHil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CPERax»

67 PesepsHbiii ypok. KoHTponabHas | bubmmorexa LJOK
pabota mo Teme "DNeKTpOAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprHbIii ypok. O000ImIar0mMii ypok ! bubnuoreka [IOK
no TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaunyecTBo yacos DJeKTPOHHbIE
(1]
Jrj;n Tema ypoxa Bcero Koutpoabuere | Ipaxtirieckue i[:;'ileﬂl/lﬂ :g[()l:lr;(())];];feﬂbﬂble
padoThI padoThI pecypent
ITocTosiHHBIE MATHUTBI U UX

! B3aUMOJIeHCTBUE. MarHUTHOE TOoJTE. ! Bbubnuoreka [IOK
BekTop marauTHON MHAYKUUU. JInHNK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIUH
MarauTHoe 1oJjie NpOBOJIHHUKA C

5 TokoM. OmbIT DpcTena. | Bbubnmuoreka [IOK
BzaumopelicTBiue MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yuenue ! ! bubmmnorexa LIOK
MAarHUTHOTO MOJISA KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJIS Ha
pOBOAHMK ¢ TokoM. Cuna Amnepa.

4 JlaboparopHas padora ! | Bbubnmuoreka [JOK
«HccnenoBanue aeicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3aPsDKEHHYIO YaCTUILY. ! Bbubnmuoreka [JOK
Cuna Jlopenua. Pabota cuierl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpoMarHuTHas HHAyKIus. [loTok

6 BeKTOpa MarHUTHON uHaykuuu. IC 1
WHIYKIWW. 3aKOH 3JIGKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlaboparopHas padora
«HccaenoBaHue siBIEHUS
BHGKTpOMaFHHTHOﬁ WHAYKIOU)

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cal50

HuaykTuBHOCTD. ABNEHUE
camouHaykuuu. IJIC caMOMHIyKUNH.
DHeprusi MArHUTHOTO TOJISA KATYLIKH C
TOKOM. DJIGKTPOMArHUTHOE MOJIe

bubnuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuveckue yCTpONCTBA U UX
MIPUMEHEHNE. TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, 3JI€KTPOJBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
WHOYKLUOHHAs Ne4Yb

10

Ob6obmaromuii ypok «MarHutTHoe
I10JIE. SHGKTPOMaFHI/ITHaﬂ HWHAYKIOUA»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabota mmo teme
«MarsauTtHoOe noue.
aﬂeKTpOMaFHHTHaﬂ HWHAYKIUA»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHUYECKUE
konebanus. ['apMoHnUeckue
KosebaHus. YpaBHEHNE
TrapMOHHYECKUX KOJIEOaHUH.
IIpeBpauienue sHepruu

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padora
«HccnenoBaHue 3aBUCUMOCTH
neproaa MaJjbix KojiebaHuii rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MaCChbI Ipy3a»

14

KonebarenpHbiii koHTYp. CBOOOIHBIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JIEKTPOMArHUTHBIE KOJIEOAHHUS B
U/IeaJIbHOM KOJie0aTesIbHOM KOHTYpE.
AHAJIOTHS MEXKITy MEXaHUYECKUMU U
3JIEKTPOMATHUTHBIMH KOJIEOaHUSMHU

15

®opmyia TomcoHa. 3akoH
COXPAaHCHUSA SHEPTUU B UACATIBHOM
KOJIe0aTebHOM KOHTYpe

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxXarIKUX
KoebaHusx. BoiHyKIeHHbIE
MexaHuJecKue kojeOanus. PesoHaHc.
BbIHYKI€HHbBIE 3I€KTPOMArHUTHBIE
KosebaHus

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennelii Tok. CUHYyCOMIATbHBIN
MEePEMEHHBIN TOK. MOLTHOCTD
MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JNENCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIPsKEHUs

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpoussoacTso,
nepenaya u notpedrieHune
3JIEKTPUYECKON S3HEPTUn

19

YCTpPOUCTBO U MPAKTHUECKOE
MIPUMEHEHHUE HIIEKTPUIECKOrO 3BOHKA,
reHepaTopa NePEMEHHOrO TOKA,
JIMHUN 3JIeKTponepenay

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTHYECKHE PUCKU ITPU
MIPOM3BOJICTBE IEKTPOIHEPTHH.
Kynprypa ucrnonb3oBaHust
3JIEKTPOSHEPTUH B MTOBCEIHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudeckue BOJIHBI, YCJIOBUA
pacnpoctpanenusi. [lepuoa. CxkopocTs

bubnuoreka [IOK

21
pacopoCTpPaHEeHHUs U JJINHA BOJHBL https://m.edsoo.ru/ffOccas4
ITonepeuHbie U NPOIOIbHBIE BOJHBI
2 3Byk. CkopocTh 3ByKa. [ pOMKOCTB Bbubnmuoreka [JOK
3Byka. Bricora ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. Illkana bubmorexa [TOK
' https://m.edsoo ru/ffccfe0
3JIEKTPOMArHUTHBIX BOJIH
[Ipuntmnel panuoces3u U
24 TenesuneHus. Passurue cpeacts
cBs3u. Paguonokanus
25 KontponbHas padora «Konebanus u bubmmnorexa LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpssmMonuHelHOe pacnpOCTpaHEHUE
26 CB€Ta B OTHOPOAHOM Cpere. Bbubnmuoreka [JOK
Toueunslil ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. IloctpoeHue buGmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
n300paKeHMI B TUIOCKOM 3epKaJie
IIpenomnenue ceera. Ilonnoe
)8 BHyTpeHHee oTpakeHue. [IpenenbHblit bubmmorexa LJOK
YrOJI OJHOIO BHYTPEHHETO https://m.edsoo.ru/ffOcd 716
OTpakKeHUsI
29 JlaboparopHas pabota «M3mepenue bubmmnorexa LIOK
MOKa3aTels1 MPEIOMIICHHUS CTEKJIAY https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpakeHuii B bubmmnorexa LJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JquH3e. PopmyJia TOHKOM JIMH3bL
YBeanueHue JUH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas padora

31 «HccnenoBannue CBONUCTB
n300paKeHNH B JIMH3AX»
Hucnepcust ceera. CIOXKHBIN COCTaB
37 6enoro ceera. L{ser. JlaboparopHas
pabora «Habnronenue nucnepcun
CBETa»
3 Unrepdpepenuus ceera. Judpakums bubmmnorexa LJOK
cBeta. [{udpakimoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmnorexa LIOK
IHonspuszauus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOPHI U yCTPOHCTBA U
yCJIOBHSI UX 0€30MacCHOr0 MPUMEHEHHUS
I'panuLibl npuMeHUMOCTH
36 KJIaccudecKkon MexaHuku. [locTynarel Bbubnmuoreka [IOK
CIeLIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTH
OTHOCUTENTBHOCTD OTHOBPEMEHHOCTH.
Bbubnuoreka [IOK
37 3amensieHne BpEeMEHH U COKpAIeHNe
https://m.edsoo.ru/ff0cfad2
JJTUHbI
DHeprus U UMIYJbC PEISITUBUCTCKON
. Bbubnmuoreka [JOK
38 yacTULibl. CBsA3b MacChl C SHEPTUeE U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIusl OKOs
KontponbHas padora «OnTuka.
. Bbubmuoreka [IOK
39 OcHOBBI crielIMalIbHOM Teopuu

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmyna [1nanka. DHEprus

Bbubnuoreka [IOK

40
U uMnyJbc GporoHa https://m.edsoo.ru/ff0cfe 16
OTkppITHE U HCCTIEOBAHUE Eu6 [TOK
nonorexa
41 otoaddexra. OnbiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3axonbl poroaddexra. YpaBHeHHE
. . Bbubnmuoreka [JOK
42 Oiinmreiina s Gorodddexra.
https://m.edsoo.ru/ff0d015¢
«KpacHas rpanunay porosddexra
Jasnenue ceera. Onbrrer I1. H.
43 Jlebenera. XumMuieckoe nelCcTBHE bubmiorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiucTea u
MPaKTHUIECKOE MPUMEHEHHUE:
44
¢doroanemenT, porogaTuuk,
COJTHEYHast baTapesi, CBETOUON
45 Pemenue 3ana4 o teme « AeMEeHTBI Bbubnuoreka [IOK
KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mognens atoma TomcoHa. OmBITHI
46 Pesepdopna mo paccestHuO g-4acTHi bubmiorexa [IOK
p&op P ' https://m.edsoo.ru/ff0d091a
IInanerapHas Moaenp aTomMa
Bbubnuoreka [IOK
47 ITocrynatsl bopa
y P https://m.edsoo.ru/ff0dOafa
Uznyuyenne u noryouieHne GOoTOHOB
48 MIPH OEPEXOAE aTOMa C OAHOTO YPOBHA bubmiorexa [IOK
N P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha npyroi. Buasl ciekTpos
BonHoBble cBoiicTBa yacTull. BONTHBI
. Bubnmuoreka [JOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOI1 fyanusm. CrioHTaHHOe U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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BBIHYKICHHOC U3JTYUCHUEC

50

OTkpbITHE pagUOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpenenenuro cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUA

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

Caotictsa anbda-, 6era-, ramma-
u3ny4yeHus. Bausiaue
PaANOAKTUBHOCTH HA KUBBIC
OpraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
Wzoronel. Anbda-pacnan.
DJEKTPOHHBINA U MO3UTPOHHBIHN OeTa-
pacnaa. ['aMma-nsnydenue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B sizipe.
AnepHble peakuuu. AaepHblii
peaxtop. [IpoOnembl, mepCeKTUBHI,
SKOJIOTHUECKHUE aCTIEKThI SIACPHON
SHEPTEeTUKU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble YacTUlibl. OTKpbITHE
MO3UTPOHA. MeTObI HAOMIOIEHUS U
pPErucTpalyy 3J1€MEHTaPHbIX YaCTHLI.
Kpyrnstii cron «@yHIaMeHTaIbHBIE
B3aUMOAENUCTBUA. ENUHCTBO
bu3nIeCcKOi KapTHHBI MUPAY»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sésnnoro Heba. Cosse3gus,
ﬂpKI/Ie 3Bé3,[[bl, IJIaHETBI, UX BUAUMOC
neukenne. CoHevHas cUCTEMa

56

Conanue. ComHeuHas: aKTHBHOCTD.
Hcrounuk sHeprun ConHua u 3B€311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3MbI, UX OCHOBHbLIE
XAPAKTEPUCTUKH. 3BE3IBI TJIABHOM
MOCJIEIOBATEIPHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMeHHbIE
MPEICTABICHHS O TIPOUCX OKIICHUH U
aBooin CoJTHIA U 3BE3]

58

Muneunsiii I1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Yépuoie
IBIPBL B IIpax rajlakTUK

59

Bcenennasi. Pazberanue rajakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOeMbl aCTpPOHOMUU

61

KonrponbHas pabota «JIeMeHThI
ACTPOHOMHH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pose ¢usukn u
ACTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKA

63

O6o0maromuii ypok. Posb 1 Mmecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHUHE MHUpa

64

O6o0maromuii ypok. Ponb
¢dusngeckoii Teopuu B GOpMUPOBAHIH
NpeAcTaBIeHUN O PU3NIECKOH
KapTUHE MUpa




65

O6o0maromuii ypok. Mecto
¢dusndeckoil KapTUHBI MHpa B 001IeM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEACTABICHUN O MIPUPOAE

66

PesepsHbIil ypok. MarautHoe nosne.
DNEeKTPOMarHuTHasl HHAYKLHS

67

PeszepBnbiii ypok. Ontuka. OCHOBBI
CIeLHaIbHON TEOpUn
OTHOCHUTEJIbHOCTH

68

Pesepnrrii ypok. KBantoBas gusuka.
DNeMeHTbI aCTPOHOMUU U
acTpoM3uKH

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA

» ®usnka, 11 knace/ I'enaenmeitn J1.O., Bynatoa A.A., Kopuunbes M.H.,
Komkuna A.B., O01ecTBO ¢ OrpaHUueHHOM OTBETCTBEHHOCTHI0 « BUHOM.
JlaGoparopus 3HaHui» ; AKHMOHEPHOE 00IECTBO «M31aTENbCTBO

«ITpocseuieHune»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

- MarepuaibHO-TEeXHHYECKOE 00ecrnedeHHe MPporpaMmbl.
- IlpodunbHbIil KOMILIEKT 000pyAoBaHusi HeHTpa «Touka pocTta» mo pusHke.

- B cocraB mnpodunbHON 1u(ppPOBOH Ta0OPaTOPHUH BXOAAT OAMH OECIPOBOAHOM
mynbTunaTduk Releon Air «®usuka-5», mporpamvmHoe obecriedueHne Releon Lite u
IBYXKaHAJIbHAsI MPUCTaBKa-ocLULIorpad.



BecnposogHoi mynsTHaartunk Releon Air «@u3uka-5e»

BecnpoBoaHO MyNbTMAATYMK BLINONHEH B BUge NNAtOPMbl C MHOTOKAHANIbHLIM M3MEpPH-
Tenem, KOTOpbiid OGHOBPEMEHHO NONYYAeT CUrHA/bI C Pa3NIMYHbIX BCTPOEHHBIX AATUMKOB, pas-
MELWEHHDBIX B EANHOM KOpnyce ycTponcTea. becnpoBoaHbie MynsTHAATYMKK NOAKNIOYAIOTCH K
NNanweTy niu Komnblotepy Hanpamyo. MNpu 31om Heobxoguma nogaepxka paboTsl No npoto-
xony Bluetooth low energy (BLE) 4.1, 6e3 nononHutensHbix perMcTpaTtopoB AaHHbIX C NOMO-
wblo Bxoaswen B komnnexkr dnewku (puc. 8).

ﬂ RELEON

Puc. 9. Becnposogron mynsrnaarimMk
Puc. 8. Bluetooth-agantep Releon Releon Air «@Duinna-5»

PaccMOTpuM TexHMueCcKHe XxapaKTepUcTUKM, CxeMy U cocTaB 6ecnpoBOAHOIO MynbTHAATYK-
ka Releon Air e®w3uka-5» (puc. 9).

TexHMUecKMe XapaKTEPMCTHKHN MYNbLTUOAATHYMKA:

* paipaaHocTb ecTpoeHHown ALIM — 12 6ur

+ MaxkcumanbHaf sactora oumndpoBkn curHana — 100 xly

« untepdenc noaknmoveHns — Bluetooth low energy (BLE) 4.1

e BCTPOEHHas NnamATb obbvemom 2 Kbawur

* HOMMHanbHoe HanpsxeHue Barapen — 3,7 B

* éMKOCTb BCcTpoeHHon barapen — 0,7 A -y

* KOMWUYECTBO BCTPOEHHbIX AATYMKOB — b wr.

Cxema MynbTHAATYUKA

B cxemy mynbmmaarumka (puc. 10) BXxOART cnenyowme 3neMeHThi:

1 — pa3ném USB (wcnonbayerca 1016K0 ANA 3apAanKM

yCTpOMCTRA);
RELEON 2 — pa3ném QNA NOAKNIOSEHMA LLYNA MArHKTHOMO NONAA;
ﬂ AR 3 — uHaunarop cocroarna conpamerna Bluetooth;
15 i 5 4 — nopr aatumKa abCONIOTHOro NABNEHURA;
4 SHRAA-S —- 6 5 — pa3bém aNA NOAKNIONEHHA LYNa NATYMNA aMNepPMeTPa;
3 0 6 — pazném ANA NOANNONEHHA LLYNA AATYMKA BONBTMETPA;
T8 B C—7 7 — MHAMKATOP COCTOAHUA BCTpOeHHON Garapew;

¢ B — pazbém ana noaANNIONeHMA TeMNEePaTypHOro 30HAA;
22—t Ll 9 — eanHaA KHONKA BISTIOHEHWHA;
9

10 — cepuimnin HOMep GeCNPOBOAHOND MyNBTHAATHMKA.

Puc. 10. Cxema myneTnpartumka



D,BT‘-IHK YCHOpPEHWA YCTAHOEBNEH BHYTDKM HOPNYCA MyNbTHRATYMKA, OCH AdTYiMa yKd3idHB Ha

NHUEBOH NaHenu,
CocTae MynbTHRATUHKA

JamiHK HanpAMeHWA

Puc. 1. Jardink HANPsKenHa

Aartunk Toxa

Puc. 12. [latdvk TOKa

,ﬂartmn MaArHHTHOroO NonA

Puc. 13. Jaruvr MarHuTHOro nanA

Jatunk HanpamwennA (puc. 11) M3IMepaeT 3naueHunAa no-
CTOAHHOIO M NEPEeMEHHOro HanpaxeHywa. B komnnexre aar-
YMKA HAXOGATCA NPOBOAA PA3HOro LBETA € 32XMMaMK Tuna
«KPOKOOMA» ANA NOAKAKYEHWA K INEKTDHUUECKHM CXEMAM H
WTEKEPAM AAA CORQUMHEHMA € H2CNPOBOAHLIM MYNETHAATYM-
koM. [lManazon uzMepeHdn BuIBMPIRTCA B NMPOrpaMMHOM
obecneyennu cbopa v oBpaboTHK JAHHBIX,

TexHuvecxue xapoKMepUCMuKY COMYUNT HONDAKEHUS.

* AHANAa30H MAMEPEHMA:

Jor—1500 15 B
2yor—10p00 10 B
3or—5005B
YH$or—20028

* pazpewernue — 1 mB

Jatunk Toka (puc. 12) uaMepRAeT ZHaYEHKA NOCTOAHHOIO
M NEPEMEHHOMO 3NEKTPHYECKDro ToKa., B xoMmnnexte gatum-
KA HaXOLATCA NpOBOAA PA3HOMS UBETA ¢ 3a’KHUMaMW THNAa
SHPOKOOMN » ANA NOAHMICHEHUA K INEKTPUYECKUM CXEMAM H
WTEKEpPAM ANA coeguHerna ¢ 6ecnpoBoAHBIM MyAIETHOATYN-
KOM,

TexHuveckue XaGpDAKMEPLUCMUKY COMYUXD MOKT:

* Auana3od vimepenua:or —1go 1 A

« pazpewenne — 0,005 A

Jatiuk marnutHoro nona (puc. 13) vaMepaeT aHadeHue
MHOYKUHA MAarHuTHOMD NoNA. OH BLINOAHEH B BUOE BhiHOC-
HOMe 30HAA. YyBCTBUTENLHBIA MOAYNb OaT44MKa NOCTPORH
HA WHTErpansHoM IneMenTe Xonna v CMOHTUPOBaH B TOp-
WEBOM YacTH 30HOA.

TexHuvecnue xQpDOKMEPUCMUKU CGOMYUKD MQ2ZHUMHO20
nanA.

« awana3od uiMmepenms: or —100 go 100 min

* pazpewenue — 0,1 mln

= AMAMETP 30HOa — T MM

* AnvHa 20HAa — 200 mm



AatunK Temneparypol

Puec. M. atuuk rtemneparyps

AaTuHK YCHKOpEHHKUA

Puc. 15, Jatuun yeroperna

Aaruuk abconweTHOoro
AABNEHUA

Puc. 18. Jaruuk aficonxtroro
Aannenmn

Oatunk Temneparypsl (puc. 14) BmnonHeH B BAOE Bbi-
HOCHOMO W reEpMETHYHOrD TemneparypHoro 3oHaa. [Jatuuk
WMEST PaCLUMPEHHbIA TEMNEepaTypHbIH OMana3oH, No3ecna-
KWHH MIMEPATE TEMMEPATYRY NPW HArpesaHyk, KMNEHHH H
KPHCTANAW3aUMM Pa3nNHyHbIX MaTeprancs. HyBcTauTenbHbIH
INEMBHT JaTYMKa NpeAcTaenser coBol NoAynpoBOAHMKO-
Bbifi BLICOKOYYBCTEWTENLHLIA TEPMHCTOP, KOTOPLIA pasMe-
WEH HA KOHue 20HAa. [MyCToThl HAKOHEYHHKa 2anoNHeHm
TEepMONacToM.

TexnuyecKue xQpaoMMepucmuKy amyuxd MeMrepamypeor.

* avanasoH Mazmepedua: ot —40 po +165 °C

« paapewende — 0,1 °C

* MaTepWarn BbIHOCHOMD 30HAA — HEePMABEKLan cTans

C XPOMHMPOBAHHEIM MOKPLITHEM

* ANMHA MeTannMYecKowl yactv 3oHaa — 100 mm

* OgMaMeTp 30H4a — 5 Mm

* ko3dpHUMEHT TEMNOMNPOBOAHOCTH TEPMONALTE —

4Br/(m - K)

HAarumvk yckopenua (puc. 15) npoM3IBOOMT W3IMEpeHun
YCHOPEHWUA ABHMYLLMXCA OHHEKTOR NO TPEM OCAM KOOPAWHAT.
TexHuyeckue XOpDOKMepUCMUKY GaMYUKa YJCKODEHUS.

* ananasoH mzmepenHunna 1: £2g
* adana3oH u3mepeHwA 2: X4g
* aManasoH uamepeHus 3: +8g
* paipewenue 1 {(ona avanasona 1) — 0,001g
* paipewenue Z (Ana aManasona 2) — 0,002g
= paspewenue 3 (ona oamanasona 3) — 0,0049g

Hatuuk aficomotHoro pasnenna (puc. 16) npouseoaut
M3MepEHUS aBCONIOTHOrO aasneHWA. HyBCTEMTENBHBIN 3ne-
MEHT OATUMKE BLINOAHEH Ha Baze MOHOIWTHCOrO KpeMHue-
BOMC NbBEIOPEIMCTOPAE C BHESPEHHOW TEH3IOPEINCTHBHOH
CTPYKTYPOH, KOTOpaA NO3BONAET WCKMIOHYUTh BOIMOMKHbIE
MOrpeWwHOCTH M 0OCTUIHYTh HEOBXOAMMON TOYHOCTH M3ME-
peHui. B komMmnnexkr exonuT rvbras repmetTyHan Tpy6Gka
ANA NOAKNKYEHMA WTyuepa AatyvMka K nabopaTopHoMy
ofopynoBaHuio.

Texnuveckue xapaxkmepucmuxu damuuxa cbcomomuo-
20 dafnerus

* gManasoH Himepenua: ot 0 go 700 kNa

= pazpewenue — 0,25 «[a

* marepuvan Tpybku — nonwuyperaH

* anuHa Tpy6Brku — 300 mm

* BHYTPEHHWHA OWAMETP TRYOKH — 4 MM



Ona nayyenns 1aKOHOB NOCTOAHHOIO W NEPEMEHHOIO TOKa B KOMM/EKT BKNIO4EeHbl A0NON-
HUTENBHO 3NEMEHTBI INEeKTPUYECKMX Lenen: ABa pe3ucTopa conpoTtuBnenunem no 360 Om, asa
pe3uctopa conpotuenenmem no 1000 Om, naMnouka, kniou, peocTar, AUOA, CBETOAUOA, KOH-
neHcatop emkocTbio 0,47 mk®, Katywka unaykTueHOCTbIO 33 MIH, Habop KaTywek WHAYKTMB-

Hoctu (puc. 17).

Puc. 17. lononH1TenbHbie 3NEMeHThl INEKTPUNECKAX Lenen

Pa6ora c nporpammHbiMm o6ecnevernem Releon Lite

Ons pabotbl ¢ MynbTMAATYMKAMM HEOOXOAMMO YCTAHOBWTbH Ha KOMNLIOTED WMNWM NaaHwer

nporpammy Releon Lite. [ucTtpnbyTnB nporpamMmmel HAXOAUTCA Ha (ew-HOCUTENE, KOTOPbIA
BXOAWT B KOMNNEKT noctasku. MporpamMmmy MOXHO YCTaHOBUTL HA MOGOE KONMYeCTBO KOMMbIO-

Tepos, nnaHweTos mnmn cmaptdoHos. Nporpamma Releon Lite no3esonser B cuntanHblie CEKyH-
ZAbi BbINOMHATH 3IKCNEPUMEHTBI NO MOTOBbLIM CLEHAPUAM, METOAMYECKHM YNA3AHHAM U cODCTBEH-
HbM Hapabotkam. MNporpamMma asnsetca xpocc-nnaroOPMeHHoN n MoxeT BbiTb yCTaHOBNEHa
xax Ha Windows, Tak u Ha Android n macOS.

JlByxKaHalbHasl pUCTaBKa-ocmuiorpad (puc. 32) npeaHasHavyeHa I UCCIeTOBaHUS (POPMBI
3JIEKTPUUECKMX CHIHAJIOB IO JIBYM KaHajJaM MyTéM BH3yaJbHOrO HaOMIONEHUs 1 U3MEPEHUsS UX
aMILTUTYD W BpPEMEHHbIX MHTepBajoB. IIpucraBka sBsgeTCA YHOPOIIEHHBIM aHAJIOrOM
3JIEKTPOHHOTO ocLutorpada 1 npegHasHadeHa Il UCIIOIB30BaHUS B y4eOHOM MpOoLecce.



Puc. 32. isyxranansran npucrasxka-ocuunnorpad

Cxema npucrasxkm
B cxemy npucraskm (puc. 33) BXOART cneaywouwme anemMeHTbl:

©), O

Kawnan 1 Kawan 2 g
1 — pasveém USB;
2 — pasném BNC-tuna namepurensHoro xarnana Ne 1;
Npucrasxa-oc orpad 3 — paawném BNC-tuna nameputensHoro xanana Ne 2.

Puc. 33. Cxema npucraskm-ocunnnorpacda

TexHuYecKkMe XApaKTepPHCTHUKM NPUCTABKHK:

* AMana3oH M3MepReMbix Hanpsxenun: or — 10 no +10 B

* nNpepesibHO AONYCTUMOE BxOoAHOE Hanpswenne — 50 B

* 4acroTa QAUCKPeTU3IauWK BXOAHbLIX CUIrHANoOB Ha oamnH kaHan — 400 kfy

* 4acToTa AUCKPeTH3auMu BXOQHbIX CUrHaNOB Ha A8a kanHana — 330 iy

*» BxogHoe conpotrmusneHue — 1 MOm

* CHMHXPOHM3AUMA: MMEETCA BOIMOIXHOCTb CHHXPOHU3ALIMKM NO BXOQHOMY CHIrHany
* BMAbLI CUHXPOHU3AUMKM: ABTO, OQHOKPATHbBIN M MAYLLMM

* rnybuHa namatu — 1100 Bmb6opokK /Kanan

* BepTukanbHoe paslpeweHne — 12 6ur



Komnnerm conymcmByrouiux anemersmo8 dns axcnepumenmo8 no mexaruxe (puc. 4).

Habop N 1

Ha6op Nt 3 Ha6op Nt 4

Puc. 4. Komnnexr conytcTayounx 3NEMEHTOB ANA INCNEPHMEHTOS NO MEXAHHKE



B cociae HomMnneKTa BX00RT YeTbipe Habopa. PaccMoTpuM cOCTaA BXOAAWETD B HHX BﬁBDy*
JOBAHKWA.

Habop Mt 1

* Becw 3nedTpoHHEE yuebHbie

HWimepuTensHpil uxnuHan ofeam 250 wmn)

2 nnacTkoBb® Clakana (ofbem 300 mn Hawppiii)

Ouuamomerp M 1 {npegen wameperun 1 H)

Dunamormern M 2 (npegen wameperua 5 H)

TPy uknuHapHuackui uz cranm: ¥= (25,0 + 0.3) cm?, m= {195 £ 2} r, ¢ kpouKem
TEY3 LMIMHODMUECHUE 2 anioMukuesaro crnass: ¥= (25,02 0,7} cw’, m={70+ 2)r
[P¥3 LKMNMHOPMYBCHME W3 CeuKankHoro niacivka: ¥ = {560 1.Bjcw?, m=(66 £ 2} r
[PY3 UMNMHAPHUBCHUEA W3 ANKOMUHKERArD cnnaga® V= (3402 0,7) cm3, m=(35+ 2)r
MNasapenrar canb B KoHTednepe w2 NBX

MNanouka AnA NEpEMBLLMEAHMA, HKTh

HaGop Nt 2

lle1vs nafopatapHsii © gepsATENEM

HDunamomern M 1 (npegen wameperusa 1 HJ

Ouuamomerp N 2 {npegen wameperun 5 H)

2 Npy*MHBI HA MNAHWETE. MECTKOCTE Npy#uWHE W2 1 (B0 = 21 H /m, ®BECTROCTE npyNoiH W
M2 010+ 2)HAm

3 rpy3a maccoi (100 £ 2] r kamakii

Habop rpyzoe, oBoanauenkbix M 4, M1 §, Wi B W 3aHpENAEHHBIX HA KDKOUKE
TNMumeiiva nnacivkosan (anuHa 30 mm)

TpeHCNapTHR METE MMM YEC KME

Bpycok pepessrubii maccow (50 £ 5] r c kpouHoM v HuTho
Hanpagnsowan ¢ MIMepHTENEHON WHANDH

HaBop Nt 3

LltzTue nabopatopHeii © myhToi

Pbiuar ¢ KpEMIEHKMAMYK ANA FPYI0B

Bnak nopewsH bk

Bnok HenopeusHbii

+ Humk {anvra He menee 1,2 ]

3 uunuHopruecHux rEyza w3 crank macooi {100 £ 2} r kawmane
duHamomeTn nnaHWeTHL W [Npeaen wamepenus i H]

TuHeiinag nnactvkosan (AnuHa 300 mm)

TpaHCNOpTHP METAANMYET KM

HaBop Nt 4

AnerIpaHHBIG CEKYHOOMER € AATUMKAMM [YKOMNNEHTOBAH 3NEMEHTAMK MWTEHKHA)
Maruutaynpaansembie reprOHOBLIE OATUMKM CEKYHAOMEDA [1aTUMKK £ KDYrOBOK 30HCH
YYBCTEMTENbHOCTK)

Mexanvueckan ckamba {mnuHa 700 mm)

Bpycok nepeesrubpii: m= (A0 £ 2 1)



« Lliratme naboparopHeii ¢ MydToMN

* TpanHcnopTup MeTannuyeckun

¢ Hutb (onnHa He merHee 1,2 M)

* Jlenta mepHan (anuna 1000 mm)

* 4 unNHHAPUYECKHX rpy3a u3 ctanu maccou (100 £ 2) r kaxabin

* 2 npywmHbl: KECTKOCTb NpyxuHbl NE 1 (50 £ 2) H/m, méctkocTs npywuns Ne 2
(20 2)H/m

* py3 umnnngpuueckuin maccown (100 £ 2) r ¢ kproukom

* Tpy6ka anioMunuesas

Komnnexm conymcmByroujux 3anemexsmo8 dna sxcnepumenmo8
no monexynapHou duluxe (puc. 5).

Puc. 5. Komnnext conyTCTByIOWNX INEMEHTOB ANA IKCNEPUMEHTOB NO MONEKYNAPHON BunInKe

B coctas KoMnneKkTa 8x0asT cneaylowme npubopbl M MaTepHalbl.

* Kanopumetp

* Tepmomerp

* Becui 3nexTpoHHbIE

* WUameputenvHbii umnuHap (Mer3ypxa) ¢ noacTakaHHMKoM w3 MBX (ob6vem 250 mn)
e Tpy3s uMNMHAPHUECKHA U3 anoMuHKUeBoro cnnasa maccou (68 £ 2) r ¢ kproukom

* [py3 uunuHapruecknin na cranu maccon (189 x 2) r c xprouxkom

Komnnexm conymcm8yrowjux snemenmo8 dnsa 3xcnepumenmo8
no 3nexmpodunamuxe (puc. 6).

Puc. 6. Komnnext conyTCIByIOLMX INEMEHTOR ANA IKCNEPUMEHTOB NO 3NEXTPOANHAMUKE

B cocTtaB KOMNNeKTa BXOAAT cnegyowme npubopbl 1 MaTEpHanb.
* WCTOYHUK NUTAHMA NOCTOAHHOrO U NepeMeHHoro Toka nubo batapenHmin 6ok



BonuTmerp asyxnpenensHein: npeaen nimepenna 3 B, uena aenenns wranw C = 0,1 B;
npenen uamepenun b B, uena genennn wkanei C =028

AmnepmeTp AByXNpeaenbHbiA: Npeaen nimeperns 3 A, ueHa aenequs wkanol C=0,1 A;
npeaen namepennn 0,6 A, uena nenenna wxane C = 0,02 A

Peauctop R1 conpotuanennem (4,7 £ 0,5) Om

Pesuctop R2 conpotuanenuem (5.7 £ 0,6) Om

Pesuctop R3 conportuenenuem (8,2 £ 0,8) Om

Ha6op 13 3 NnpoBONOYHBIX peIncTopos

3nemenT 3nexTpu4eckomn uenu (peocrar) conporuenenvesm 10 Om

Kniou AR pa3sMbikaHMA WU 3aMbIKAHWUA INEKTPUYECKON Lenu

Komnnext npoeoaos

Namnouxa Hanpsxenuem 4,8 B

Komnnexm conymcmByrowux snemenmo8 onn 3xcnepumenmo8 no onmuxe (puc. 7).

Puc. 7. KoMnnext CONyTCTBYIOWMX INEMEHTOB ANA ICNEPUMENTOB NO ONTHKE

B cocrae koMnnekTa 8xoasT cnegyowme npubopsl n matepuans

MCTOUHMK NMTAMMA NOCTOAKHOIO TOKA, BLINPAMUTEND C BXOAHLIM HanpswerneM 36--42 B
wm Batapetinbit 6nok 1,5+7,5 B € BO3MOMHOCTDIO PEryNMPOBKM BLIXOAHOTO HANPXKEHNA
Cobvpaowasn nuHia 1: pokycroe pacctosnue F, = (100 £ 10) mm

Cobupaiowan nun3a 2: pokycHoe pacctonumne F, = (50 £ 5) mm

Pacceunsarowian nvnaa 3 (bokycHoe paccrosnve Fy = —(75  5) MM

Nunenka nnactukoBas (onuna 300 mm)

3xpan cTanbHON

Hanpaenswowan c n3meputensHon wkanomn (anvuna 730 mm)

Komnnexr nposoaos

Kniou ABYXNO3MUMOHHDBIA ANA PA3MBIKAHWA W 3AMLIKAHUA 3INEKTPHUYECKON Lenu
OceeTtuTens € HCTONHMKOM CBETa Hanpsxenuem 3.5 B

LUlenesan nuadparma

Cnana «Mogenst npeameTas B pentepe

Nonyunnurap

MnanweT Ha NNOTHOM nucTe A4 C KPYrogbIM TPAHCNOPTUPOM

2. YuyeOHO-MeTOAMYECKOE H HH(POPMALHOHHOE 00ecTeueHne

1. JlozoBenko C. B., Tpymwuna T. A. «Peanm3aums oOpa3oBaTenbHbIX NPOrPaMM
€CTECTBCHHOHAyYHOW M  TEXHOJIOTMYECKOW  HaINpaBJIeHHOCTEN
HCTIOJIB30BaHKEM 000pymoBanus HeHTpa « Touka poctar» (Meroaudeckoe nocodue).

3. Cnucoxk aureparypbl

1. Tlepwiiukuna A B. @usuka. 7 k1. yueOHUK A1 001eodpa3oBaTelbHbIX YUpekaeHuit. M. :

Hpoda, 2021 1.



Ileprpiukun A .B. @usuka. 8 ki1.: yueOHUK 1151 0011e00pa3oBaTeNbHbIX yupekaeHuid. M.
Hpoda, 2021 r.

Ileprimkua A B. I'ytHuk EM. ®@uzuka. 9 wi.: yueOHUK anst o0rieoOpa3oBaTeIbHbIX
yupexaenuii. M. [lpoga, 2021 r.

Jykamuk B.W. COopHuk 3amad mo ¢usuke i 7-9 kjmaccoB oblieoOpa3oBaTeNbHBIX
yupexaenuii. M.: IIpocsewenue, 2019 r.

Ieppikun A B. COopHuk 3ana4 mo pusuke 7-9 knaccor, M. [Ipoda, 2019 r.

Mognmcan: IOpbesa EneHa ButanbeeHa
DN: C=RU, S=MNpumMopckuii kpai, L=MapTuaeHck, T=Aupektop, O="

MYHWULMMNANBHOE BIO[DKETHOE OBLUEOBPA3OBATENbHOE
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MAPTWUBAHCKOIO TOPOACKOrO OKPYTA", CHAMNC=04699203490,
H=: 396, E=mcb. il.com
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