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CHUTEJIbBHAA 3AITMCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha ypOBHE cCpeqHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaeparbHOn
paboueil mporpaMMbl BOCITUTaHUS M KOHIETIIIUY TpenoAaBanus yueOnoro npeamera «Pusnkay» B
oOpa3oBaTelnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0yyenun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaM3allMUd MEXIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3zoBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METalpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTaThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauOoJjee OOIMMX 3aKOHAX IMPUPOIBI, BRICTYIIAS B KAUECTBE yUCOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUN, NU3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueil u actpoHoMuei. Mcnoap30BaHWE W aKTUBHOE
npUMeHeHHe (pU3NYeCKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HbIX TEXHOIOT UM
B c(epe HSHEpreTHKH, TPAHCIOPTA, OCBOECHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTepHAIOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nKku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIIEIOBAHUIMA.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeIHEro 001iero o0pa3oBaHus MOJOXKEH Psl UJIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCH KJIACCUYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnonaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0JIeM palliOHaIbHOTO MPUPOJIONIOIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3MKHM Ha ypOBHE CpeIHEero oOIero oOpa3oBaHUs
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUM O CTPYKTYpE IOCTPOCHHS
¢usuveckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHHUIaX MPUMEHUMOCTH TEOPHil, NIl ONMHUCaHUsl €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (QU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpamMme Mo (U3MKe OObETUHEHBI B OOMIWN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
IOPOBOIUMBIX JIJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH O0pa3oBaTeIbHOTIO
mpolecca UCXo/ U3 0COOEHHOCTEH TUIAaHUPOBaHUS U OcHalleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
IPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHKE yAENseTCS PELICHUI0 pacu€THBIX M Ka4eCTBEHHBIX 3an1ad. [Ipu aTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4U C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHWE MPOTEeKaHWS (UIUYECKUX SBICHUM U TPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (DU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
obecrneueHnIo0 yueOHoro mpoliecca 0a30BbIi ypoBEHb Kypca (PU3UKU HA YPOBHE CPEAHETO 00IIEro
00pa30BaHMs JIOJDKEH W3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JOJDKHO OBITh HeoOxomumoe JabopaTopHOe O0OpyIOBaHWE JUIS BBIOJHEHHS YKa3aHHBIX B
nporpaMMme 1o Gu3NKe yIYeHUYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYAOBaHNUE.
JleMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYMBaeT MOCTAHOBKY MEPEUYHCICHHBIX B IpOrpaMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUH AaHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIEC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (dopMupoBaHHE HWHTEpeCca M CTPEMJICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJCTaBICHUH O HayyHOM MeTOJe TO3HaHUus U (HOpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBSCHATH SIBICHHS C UCTIONB30BaHUEM (PU3UYECKUX 3HAHUH H
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctxkenune 3TuUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
u3ydeHHs Kypca GU3MKU Ha YPOBHE CpPETHEr0 001Iero oopa3oBaHus:



e [puoOpeTeHne CHCTEMBbl 3HaHUH 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHE YMEHHIl MPUMEHITh TEOPETHYECKHE 3HAHUS U1 OOBSCHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3[aHne (PU3NUECKON MOJIEIH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
OKCIEPUMEHTOB, aHalW3a M  UHTepOpeTanuu  UHPOPMALUHU,  ONPEACICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpoOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®usuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MIO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHUTEIIBHOCTh MEXaHMYecKoro mABvxkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBHKeHHUe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
obparenus. LlenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEIIHBIE U pEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAlMs KHHEMATUYECKUX XapPaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroenue nprxeHus Tena, OpoieHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS] MEXY ITYTAMHM, IPOWICHHBIMU TEJIOM 3a IOCIIEI0BATEIIbHBIE
paBHBIE NPOMEKYTKM BPEMEHHU IIPU PABHOYCKOPEHHOM JBMKEHHMHM C HAYaJIbHOM CKOPOCTBHIO,

paBHOH HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectd. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJIa B )KUAKOCTH WIIU ra3e.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE IBUIKEHHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBa M NPAKTHYECKOE NMPHUMEHEHME: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa € TMOMOIIBI0 JABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopuu
OCHOBHBIE MOJIOKEHUS MOHCKYHHPHO-KI/IHGTHLIGCKOP'I TEOpPHU U UX OINBITHOC 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.



Mogenu cTpoeHHsI Ta30B, XKUAKOCTEH 1 TBEPABIX TeN U 00bSICHEHNE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekyi. KonnuectBo BeniectBa. [loctositnHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
UealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpefaHed KHHETHYECKOW SHEprHH
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mNpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopens OpOYHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEMJI0EMKOCTh BelecTBa. KoanyecTBo TEmIOThI pyU TEIIoNepeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPO1IECCOB B MPUPOJIE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3(PUIIHUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE TMPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OYTBUIKU O] ICHICTBUEM C)KAaTOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHus
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yXa. HacelleHHbIM map. YaenbHas TeruioTa mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe teno. Kpucrannmueckue u aMmopgHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHHUA COBPEMEHHBIX MaTCpHUAIOB, B TOM YHCJIIEC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnoje. Hampsxk€HHOCTh 3iekTpudeckoro mnois. I[lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuman. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJe. [{uanekTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHAEHCATOpP, KONUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JINdIIeKTPUKY B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHusl.
IIna3zma.

TexHHYEeCKHEe yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPHl ¥  (OTOPE3UCTOPSI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue aI1eKTpOoABMIKYILEN CHIIbI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

HabGnronenue snexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kkiacce OCYyIIECTBISETCS C y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHHas GyHK1IM, mapadona, runepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbHl M HMX NPOEKIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMOC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTB BO3/lyXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBUKEHUN € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHue



AIIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHWTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTuHa TMHUI MarHUTHOM MHIYKLIHUH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHON nHAyKunu Papanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHJa HHIAYKUUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3y4eHre MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnass cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmoHHuUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE rapMOHUYECKHX Konebanuii. [IpeBpaiieHue yHepruu mpu
TapMOHHYECKUX KOJICOaHUSX.

Konebarenbupiit kKoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUA MEXIy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU



konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UICATHHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa HCHONIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuuyeckue YCTpoOilCTBA M MPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHYECKUN
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBONCTB BBIHYXIEHHBIX KOJIeOaHUI.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuworpaMmbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu nociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU WHIAYKTHUBHOCTH M
KOHJICHCATOPA.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHnue MepeMEHHOIO TOKa B LENM U3 IOCJIEIOBATEIbHO COEAUHEHHBIX
KOHJEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
u JuHa BoJHBL. [lomepeunbie W TpojosibHbie BOMHBL. HWHTepdepennus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMieHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeNeBUACHUS. Pagronokanus.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4YecKne YCTpOWCTBAa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUIECKUX BOJTH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOW M YacTOTOM
Kosie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM Cpelie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpeaenbHbIl yroa MOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3bL. Y BEIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
IPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PaKIIHOHHAS pemIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IpelnoMiieHue cBeTa. Onruueckue
npuOOopHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanune CBOMCTB N300paKeHUI B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJI CKOPOCTH CB€Ta B Bakyyme, IPUHLUII
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILLIEHUE JITHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTUIbl. DHEPTUs MTOKOSI.



Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.

OtkpeiTie u wuccnenpoBanue Qoroddpdexra. Omnbitet A. I'. CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToquoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
mozenb atoMa. [locrymarel bopa. Usnydenue u nornomieHue (GOTOHOB MpU MEPEXOAe aroma ¢
OJIHOTO YPOBHS SHEPTruu Ha Ipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTHUU aTOMa BOIOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHnoHTaHHOE U BBIHYXKJIEHHOE U3TyYeHUE.

TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezenieHne JIMHBI BOJIHBI Jla3epa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykimonHas monens simpa ['eiizenOepra—lBanenko. 3apsi

anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaarOaKTUBHOIO paclajia.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3nus, sipkue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI ITIaBHON
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocje0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3mku w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyecKkoil KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIseTCS € Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

bBuonozcus: >nexTpudeckue IBJICHU B )KUBOM MPUPOJE, KosieOaTeNbHbIE ABMKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKY, CIIEKTPAIbHBIN aHATIHN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpead, T€eHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAS Te4Yb, paaap, paJuoNpuUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPEe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKa» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHUI, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM POCCHUIHCKOro  OOIIEeCTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUUA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  O0ydYarollerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNCKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PELICHUs, ODUEHTUPYSCh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K pa3InYHBIM chepam mpodheccuoHaIbHOM AeITeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3ukON M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJBFHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHSITUSAMH W METOAamMH (pU3M4ecKon
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM JCSITEIILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJTB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE30MMacHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHbIX (opmatax ¢ yuéTom
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JCSITEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEACTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaTbHOU paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/IOTO WICHA KOJUICKTHBA,;

NPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JEHCTBUS 110 € TOCTHKEHUIO: COCTABIISITh TUIAH JCHCTBUH, paCIIPEeIIATh POJIH C y4ETOM MHEHHH
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKOTO YYaCTHHUKA KOMaHJbI B OOIIUI pe3yybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIC MPOEKTHI, OICHUBATh WJCH C TO3HMIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PAa3JIUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIBHYIO AEATEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYeCKol paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATH Ce0sl, TOHMMasi CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE€ MIOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K SMOLIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTo (GU3MKUA B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, WHEepIHaIbHAs CHCTeMa OTC4éTa, abCONIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOJACITH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU peLIeHUuU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIGKYJIFIPHO-KI/IHGTI/I‘-IGCKOI;'I TCOpHUU CTPOCHHUA BCHICCTBA MU OJJICKTPOAWHAMHKHU!
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JBUKCHHEC 10 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, uddy3us, OpOyHOBCKOE ABUKCHHE,
CTPOEHUE JXKUAKOCTEH U TBEPABIX TeJ, U3MEHEHUEe 00bEMaA TeJl IIPU HarpeBaHUU (OXJIAXKAECHUU),
TEIUIOBOE pPaBHOBECUE, HCIApEHUE, KOHJEHCAlus, IUIaBJIEHUE, KPHUCTAUIM3alUs, KHUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, JIEKTpU3alus Tell, B3aUMOJIEHCTBUE
3aps0B;

OIMUCBIBATH MEXAHUYCCKOC JBUKCHHUEC, HCIIOJb3Ys (1)I/ISI/I‘I€CKI/IG BCJIMYHHBI: KOOpAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusd, NOTCHIHAJIbHAA OHEPTHdA, MCXaHHYCCKad pa60Ta, MCXaHUYCCKasA MOINHOCTBL; IIpH
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IMHULBI, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEITUYHMHY C IPYTHMMH
BEJIMYNHAMU;

ONMUCBIBATHL H3YYCHHBIC TCILJIOBBIC CBOMCTBA Tel M TEIUIOBBIC ABJICHUSA, MCIIOJIB3Yys
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, pabdora rasa, Ko3QQUIHEHT MOJE3HOrO JEHCTBHS TEIJIOBOTO
ABUTATCIIA; IIPHU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATH (1)14314%01(1/1171 CMBICJI UCITOJIB3YEMBIX BCIIWYWH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BCJIIMYMHY C APYTHUMH BECIUYMNHAM,

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HauyeHuss u (910505070005
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaAM3UPOBaTh (DU3MUYECKUE MPOLECCHl W SIBJICHUS, UCHONb3yd (hU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, PUHIUI CYNEPIIO3UIMN CHJI, TPUHLIUI
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHMUYECKOW SHEPTUU TEIUIOBOTO JBIIKCHHS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh CI0OBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (QOpMYIHUpPOBAThH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000py10BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpaATh ONTUMANbHBIA CHOCOO W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy GU3MUECKUMU BEIIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBHCUMOCTH (PU3UYECKHUX BEJIMYUH B BHJIE TAOIHI] U TPadUKOB, 1€1aTh BEIBOJIBI 10 PE3yJIbTaTaM
UCCJIE/IOBAHMSI,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OpaTOPHOro 000PYA0BaHNUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIWYMHBI M (POPMYIBI, HEOOXOIMMBIE Ui €€ pEelIeHHS,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO IICTIOUKY
paccyXKIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SBICHMUS;

UCTIOJIB30BAaTh MPH PEIIeHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIIOTUH
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HMHTEPIPETAMU M NpPEACTaBICHUs Yy4eOHOW U HaydHO-
MOMYJISIPHOM HH(DOPMAITUH, TOJTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
HoJy4aeMyro HH(opMaIuo;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM KU3HU JUIsl OOeCTieueHus
6€e30MacHOCTH MpHU O0palLeHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ul COXPaHEHUS
3/10pOBbS U COOIOACHUSI HOPM HKOJIOTMYECKOT0 MIOBEJCHUS B OKPYKaloIlel Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNNbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH W IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYAaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3aps ], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb ATOMa, HyKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKuX 3ajay;



pacro3HaBaTh (hPU3MYECKHE SIBICHUS (MPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHHTOB, JJICKTPOMArHUTHAs
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIKYIIUHCA 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOrO MOJeH, MepuoJ M YacTtoTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOB3yEMbIX BEIIMYMH, WX OOO3HAYCHWS U CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJIypaclajza, SHEPTus CBSI3M AaTOMHBIX sIEp, HpPU ONMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DifHIITeHA 17151 hoTod(h(hekTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAHECHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akOoH paguMOAaKTUBHOIO pacmajna, OpU STOM pa3inuyarh CJIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOemMy/3agady U TUNOTE3Y Y4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTATHl MONYUYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHON (PU3MUECKOW MOJENbI0, HCIONIb3YS
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYCHHOI'O 3HaUeHHs! (PU3NUECKON BETUUUHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HHTEPHIPETALUMU M NPEACTaBICHUA Y4eOHOW U HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
HOJIy4aeMyro HH(opMaIuio;

OOBSICHATH MIPUHIUIIBI ISHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3InvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIO0JIb30BaTh TEOPETUUECKUE 3HAHUS M0 (PU3HUKE B MOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0€e3011acHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpenie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJIeH, JIaHNPOBaTh paboOTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE
o HanmeHnoBaHMe pa3aeioB U TeM (uu¢posbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThI padoThI pecypesi
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUSA
1.1 dusuka 1 METOIbI HAYYHOT'O ITO3HAHUS 2 bubmaorexa LIOK
: AbL HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuka ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Wroro mo paznmeny 18
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka [IOK
' da30BBIC TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazaeny 24
Paznen 4. JIEKTPOIMHAMMUKA
4.1 DNeKTpoCcTaTUKa 10 1 bubmmorexa HOK

https://m.edsoo.ru/7f41bf72
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[TocTosHHBIN 25IeKTpUYECKU TOK. TOKH
B Pa3IMYHBIX Cpeax

4.2

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

12
22

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 0GPa30BATEIbHBIE
padoTbI padoThbI pecypebl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMRO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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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/7f41c97c

bu6mmoreka [JOK

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnmoreka [JOK
01 Otobuaioutee noTopere 4 https://m.edsi.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos
Ne Tenma VDOKa K 0 JIeKTPOHHBbIE HU(PPOBBHIE
n/n yp Bcero OHTPOILHEIE paKTHiecKue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
®dusuka — Hayka o npupoje. Hayunsie bubmuoreka [JOK

1 1 .

METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Pois 1 MecTo dusuku B

2 (dhopMUPOBaHUM COBPEMEHHOI Hay4YHOI 1 bubnuoreka [JOK
KapTUHBI MUPA, B IPAKTHYECKOI https://m.edsoo.ru/ff0c33e6
JeSITeIbHOCTH JIFOJIeH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUUYECKOTO 1 bubnmoreka [JOK
nBrokeHus. [lepemernenue, CKOpOCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JBHKECHHE https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubnnorexa [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubnunoreka [JOK
CBOOO/IHOTO TIaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHelinoe nBuxeHue. /[Brxenne bubnnorexa [JOK

7 . 1 .

MaTepHabHON TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

o | P oo o | Buorera LOK

pit ' https://m.edsoo.ru/ffOc3be8
[Tepsslii 3ak0H HproTOHA
9 E/Ii??qzia'ninf;ﬁ r]IBPTP;)HI(I)I/I;IH?,aKOH 1 bubmorexa [TOK
yep 1 - Bropor https://m.edsoo.ru/ffOc3be8
HeroToHa 15t MaTepuanbHON TOYKU
10 Tperuii 3akon Herotona s 1 bu6mmoreka [JOK

MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCeMHUpHOro TsaroreHus. Cuna

bu6mmoreka [JOK

1 Tsbkectn. [lepsas kocmmuteckas https://m.edso0.ru/f0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoaddunmienT tpenus.

13 Cuta cgnpOTHBnel({qu:I rIIlpI/I ,Z[BI/IE(CHI/II/I bubmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WIIH raze
[TocTynarenbHOE U BpamareabHOoe

14 JBIKEHHE a0COIIOTHO TBEPJOTO TEa. bu6mmoreka [JOK
MowmenT cuibl. [Tneuo cuibl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPOTO Tela
Nmnynsc MmaTepuanbHON TOYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYCK. bubnmoreka [JOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE NBUKEHUE
PaGoTta u MOIITHOCTH CHITBL.

16 Kunernueckas sHeprusi MaTepuaaibHON bubnuotexa [JOK
touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPrUuun
[TorenimanpHas 3HEPTHS.

[ToTenuuanpHas SHEPTUsI YIPYTO
17 ne@opﬁnpOBaHHoﬁ FII)py}KZHEI}.,r bubmorexa LIOK
https://m.edsoo.ru/ffOc461a
[ToTenumanpHas SHEprust Tena BOIU3N
MMOBEPXHOCTH 3E€MJIU
[ToTeHIMaTBHBIC U HETIOTCHITHATEHBIC
cuitbl. CBs3b pabOTHI
HETOTEHITUAJIBHBIX CHUJI C U3MEHEHHEM bu6mmorexa [JOK

18 . .
MEXaHUYECKOM SHEPTHU CUCTEMBI Tell. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHECHHSI MEXaHUYECKOU
SHEPTUU

19 JlaGopatopnas pabora «lccnenoBanue

CBsA3U pa6OTBI CHJIbI C UBMCHCHHEM
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MEXaHUYECKOH SHepruu Tesa Ha
IIpUMEpE PaCTSKEHUSI pE3UHOBOTO
KIyTay

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep ABHKECHHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEH 1
TBEPIBIX TEI

Macca monekyn. Konuuecto
Bemlecta. [locTostHHas ABoraapo

24

25

Tennosoe paBHOBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp
Henscus

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEeW KMHETUYECKON YJHEPTUHU
JBUKECHMSI MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Kinaneiipona

3akoH JlampToHa. ["a30BbIc 3aKOHBI

JlabopaTtopHas pabota «lccnenoBanue
3aBHUCHMOCTH MEXIy MapameTpamMu
COCTOSTHUS pa3pPEKEHHOTO Ta3a

N3omporieccsl B uaeanbHOM raze u ux
rpadguvecKoe mpeacTaBIeHNe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sneprust
TepMOI[HHaMquCKOﬁ CUCTEMBI N

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952
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criocoObI e€ n3menenus. Komnaectso
TEIUIOTHI U paboTa. BuyTpenHss
SHEPTHsl OTHOATOMHOTO UACAIBHOTO
rasa

31 Buasl Teronepenaun Eubmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
| o o B LOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AnuabaTHblil mpoiecc
[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnuoreka [JOK
33 )
PUMEHEHHE K H301poIieccamMm https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMocTh Mpo1eccoB B MpUpoIe. bubmmorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bubmuoreka [JOK
MaIIHBI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapno u ero KITJ{
37 DKosornyeckre npoodaeMbl
TEIUIODHEPTEeTHKHI
38 O6o0maromuii ypok «MosexynspHas bubnuotexa [JOK
¢u3mka. OCHOBBI TEPMOJHHAMHKI https://m.edsoo0.ru/ff0c6938
2 OMorexymmpnin dronsa. Ocnoss BuGmiorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexa [JOK
VicnapeHue u KuneHue https://m.edso0.ru/ff0c63b6
a1 AOconroTHAs 1 OTHOCHTEIbHAS bubmuoreka [JOK
BJIAXKHOCTh BO31yXa. HachlleHHbI#H map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuorexa [IOK

CBOWCTB KpHUCTaILIOB. JKuakue
Kpuctaybl. COBpeMEHHbIE MaTEpHAJIbI

https://m.edsoo.ru/ff0c65f0
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IInaBnenue n KpucTaJluin3anus.

bu6mmoreka [JOK

43 YAiembHasl TEIIOTA IIARIICHHS. https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6mmoreka [JOK
a4 YPaBHCHHUE TEIIOBOTO ananca https://m.eds00.ru/f0c6820
| S e e Bumorea 110K
pAn. A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
46 E(E)J;) BOH;I;IOKHI;P?I?; H;zzs: I::I/(I);I aHEeHUS Enbmorexa IOK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUICCKOTO 3apsiia
7| Komoms Toommt meeroonai buGanorera LIOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
48 noist. [IpuHImn cynepno3unuu bubnuorexa [JOK
ANEKTPUYECKUX Toel. JInHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
o | oo B LOK
) Hal. https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAIOB
0 | omrecrmmcoon e, BuGmtorexa LIOK
P - https://m.edso0.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
N bubmuorexa [JOK
51 DIEKTPOEMKOCTE. Kornencatop https://m.edsoo.ru/ff0c7126
52 | mosmemcmromn ot SAoAOHORD BuGmiorexa LIOK
a1 pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHas pabora "l3mepenue

ANEKTPOEMKOCTH KOHJeHcaTopa”
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54

[IpunIMI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIIMPOBATBLHOTO
amnmapara, CTpyHHOTr0 IpUHTEpA.
DneKTpocTaTU4ecKas 3alluTa.
3a3zeMiIeHHe IEKTPOIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. HanpsixeHnue.
Conporusnenue. 3akon Oma 1ist
y4acTKa [enu

56

57

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COeTUHEHNE TIPOBOHHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIIaHHOTO COSMHCHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 71 OJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DNeKTpOHHAs TPOBOIUMOCTE TBEPIBIX
METaJUI0B. 3aBUCUMOCTD
CONPOTHUBJICHHS METAIIJIOB OT
temrneparypbl. CBepXIIpOBOJIMMOCTh

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

60

61

DNEKTPUYECKUN TOK B BAaKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITYYKOB

[TonynpoBOTHUKH, UX COOCTBEHHAS U

IIpUMeCHas MpoBoAUMOCThb. CBOMCTBA
p—~n-niepexoaa. IlomynpoBoIHUKOBBIE
npubopsI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUECKUH TOK B pacTBOpPax U
paciaBax 3JeKTPOJIUTOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPOIUTHYECKAs TUCCOIHALTHSL.
DneKTpoan3

DNEeKTPpUYECKHUM TOK B razax.
CaMOCTOITEILHEIN U

bu6mmoreka [JOK

63 HECaMOCTOSITEIbHBIN pa3psia. MoaHHS. ! https://m.edsoo.ru/ff0c84ae
[Ina3zma
DeKTprYecKue Npudophl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 Oo6o06maromui ypok 1 bubnmoreka [JOK
«DIJIEKTPOIUHAMHUKA) https://m.edsoo.ru/ff0c88be
KoHnTposbHas padora mo Teme

66 «Qnekrpocratuka. [TocTosHHBIM 1 bubmmorexa [IOK
ANEKTPUIECKUi TOK. ToKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEax»

67 PezepBHblil ypok. KonTposbHas pabota 1 bu6nuorexa [IOK
1o TeMe "DIIeKTpoIMHaMHUKa" https://m.edsoo.ru/ff0c8c56

. . «buner B Oyaymiee» https://bvb-
08 Pusnica b TBOCH Oyaywelt npogecci ! Kb ruflessons/DoIM1ZBIRRX2K3n
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoaudecTBO 4acoB

Ne Tenma ka K i DJIeKTpoHHbIe HU(pPOBbIE
n/n ema ypo Bcero OHTPOILHBIC PaKTHieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IlocTosiHHBIC MATHUTEI U UX

1 B3auMoOAcricTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [JOK
BekTop MmaruutHOM MHAYKIUH. JIMHIK https://m.edso0.ru/ff0c9778
MarHMUTHON MHTYKIIUU
MarsuTHOE 1oJjie IPOBOJHUKA C

2 ToKoM. OnbIT Dpcresa. 1 bubnuorexa [JOK
B3anMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIS KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlabopaTopHas pabota 1 1 bubnuoteka [JOK
«HccnenoBanue IeCTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

WCTBHE MAarHUTHOTO IT10JI Ha
5 )ZIIBeI/I;YIH}e/IOCSI 3ap;1>(1)<e(;IH}(l)}o YacCTHUILY. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnsl Jlopenia
OnexkTpomMaruuTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKImuu. 3/1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes

TOpHAas T
7 gﬁiii:ﬂﬁiaﬁﬂg 2633621451 1 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0cal50
AJICKTPOMArHUTHON WHIYKITHH)
8 NHayKTUBHOCTD. SIBIICHUE 1 but6mmoreka [IOK

camouHaykiuu. 9J1C caMOMHAYKLUH.

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

OHeprust MarHUTHOTO MOJIS KaTYILKH €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATEIND,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VMHJYKLUOHHAs I1IeYb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAs! HHIYKIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 1oJe.
DneKTpOMarHuTHasi UHIYKIUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpAHEHUs SHEPTHH B HJI€AJTLHOM
Kosie0aTeIbHOM KOHTYpe

but6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipeacrasnenue o 3aTyxaromux
KoJieOaHusX. BeIHYKIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

18

19

BBIHYXICHHBIC 3JIEKTPOMAarHUTHBIC
KoyebaHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIECE 3HAYECHHUE CHIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBoxactso,
nepeaaya U norpedieHue
JIEKTPUYECKON SJHEPTUU

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKA, JTMHHUI
NIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynpTypa ucnons3zoBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOMN
YKA3HU

MexaHn4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHEHUs U JJTMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CKkopocTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

DIEeKTpOMarHuTHBIE BOJIHBI, UX
cBOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHOHMIIBI paTHOCBS3U U
TeneBusieHus. Pazpurue cpeacTs
cBs3u. Pagnostokamus

bubnmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubnmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padota «Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonnHeHOE pacipoCTpaHEHUE

26 CBETa B OAHOPOIHOM cpene. ToueuHsrii bubmorexa [IOK
: https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
g | S e S e Busorea 101
) https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
8 BHYTpeHHee oTpaxeHue. lIpenenbHbiin bubmmorexa [IOK
yTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 Jlaboparopuas padota «3mepenue bubnmoreka [JOK
[IOKa3aTesIs MPEITOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
o | D T otpeneni B 10K
' ' https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaboparopHnast pabota
31 «HMccnenoBanue CBOWCTB
M300paXeHUH B TMH3aX»
Hucniepcust ceera. CIIOXKHBIA cOCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmtoienue nucrepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubnuorexa [IOK
cera. J{udpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPsI U YCTPOHCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
I'paHuUIBl TPUMEHUMOCTH
36 KJIacCu4YecKoi mexaHuku. [TocTynarsl bubnuorexa [JOK

CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [JOK

37 3ameJieHre BpEMEHH U COKpaIleHUE https://m.edsoo.ru/ffocfad?
JUIAHBI — *

B aacommun. Comon wactar ¢ omepr BiGmorexa LIOK
HMITYI5COM. DHEpIHA TOKOS https://m.edsoo.ru/ffOcfc68
KonTposnbnas pa60Tav<<OHTI/IKa. Buborexa [IOK

39 OCHOBBI CrICUMANbHO TeOopHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH S )

40 ®otonbl. opmyna [Tnanka. Dueprus bubnuoreka [JOK
U UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE

bubmuoreka [JOK

41 pororpexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3aUI<0HLI (vbOToaq)(beKTa. VYpaBHeHue Bubmorexa [IOK

42 DitnurTeiina 1 porodpexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra — )

5 Teoenens, Xemaeoroe nelicrae BuGmorerce LIOK
J https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(dboTorIeMEeHT, POTOAATUHK,

COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemenne 3agau mo Teme «JI€MEHTBI bu6mmorekxa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL BuGmmorexa IJOK

46 Pezepdopaa mo paccessHUIO 0-9aCTHII. https://m.eds00.ru/ff0d091a
[LimanerapHas MoJenp aToMa — *

47 [Toctynater bopa bubmorexa LHOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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48

W3nyuenue u normnouieHue GoToOHOB
IIpU NIEPEXO/I€ ATOMA C OJTHOTO YPOBHS
SHEpPruu Ha JIpyroi. Bujsl ciekTpos

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

50

51

BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporinsa. KopnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

CoiicTBa anb(da-, 6era-, ramma-
u3nyueHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha JKX1UBBIC
OpraHu3MbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

52

53

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakuuu. S nepHbIil peakTop.
[Tpobnemsbl, MepcreKTUBHL,
JKOJIOTUYECKHE ACTIEKTHI A1€PHOMN
JHEPIeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edso0.ru/ff0d1356

54

55

DneMeHTapHble yacTulibl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErUCTpalK JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMojecTBUA. EMMHCTBO
(hbU3UIECKOI KapTUHBI MUPAY

Bun 3Bé3nH0r0 HeOa. Co3Be3nus,
HpKI/Ie 3Bé3I[BI, IJIaHCTHhI, UX BUAHUMOC
nekeHue. ConHeuHas cucTeMa

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

Counuue. ConHeuHass akTUBHOCTD.
WcTtounuk sHeprun CosHIA U 3BE3]

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU 1
sBoonru CoJHIIa U 3BE3]

58

59

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u npuxenue CoyHua B
l'anaktuke. ['amaktrku. YEpHbIE ABIPHI
B s/Ipax rajJakTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPHUIUKU»

62

Oo6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOM,
TEXHOJIOTMYECKOW, COUAIIBHOU U
ATUYECKOH cdhepax NeaTeTbHOCTH
YyelnoBeKa

63

O6o6maromuit ypok. Pois u Mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN
HAy4YHOUN KapTHHE MUPA

64

O6o06utaromuit ypok. Pomib
¢buznueckoil Teopun B GopMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MHUpa B 00IIEM




psALy COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66 DNeKTpOMarHuTHAsE UHYKIIHSI .
PesepBHbiii ypok. Ontuka. OCHOBBI
67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIIbHOCTH
68 usica  TBoCH Gynymeii mpodeccnn | 1 o eeson RN oS S 7O
OBILIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHHUKA

» Gusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. non penakiueit
[Mapdentneroii H.A., Akuronepraoe obmiectBo «M3narenpctBo «IIpocBemienne

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK
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