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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro
oO1ero oo6pazoBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHHUH U TpeOOBaHMI
K pe3ylibTaTaM OCBOEHHMS OCHOBHOM 00pa30oBaTElIbHOW MPOrpaMMBbl,
npeacrasieHHbix B ®I'OC COO, a Ttakxke ¢ ydé€Ttom QeaepaibHOM
paboueit mporpaMMbl BOCIUTAaHUS U KOHUEMIUU MPENoJaBaHus y4eOHOro
npeamera «®dusuka» B 00pazoBaTenbHbIX opraHu3anusx Poccuiickon
®denepanuu, pean3yoluX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopepxaHue  mporpaMmbl MO (U3MKE  HAOpaBJIEHO  Ha
(opMUpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydarommxcs 10—
11 kmaccoB mpu oOydyeHuu ux (pusuke Ha 0A30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeIbHOCTHOIO  mojxoda. Ilporpamma mo  ¢dusuke
cootBercTByeT  TpeboBanusiMm @DPI'OC COO Kk  MmIaHUPYEMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEAMETHBIM pe3yJibTaTaM 00ydeHus,
a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peallh3alui MEXIPEIMETHBIX
CBs3ell (M3HKM C €CTECTBEHHO-HAyYHbIMU y4e€OHBIMH mpeaMeramu. B
HEl ONpeNeNstoTCS OCHOBHBIE LEIM HW3Y4YeHUs (UMK Ha YpOBHE
cpenHero oOiero oOpa3oBaHUsl, IJIAHUPYEMBIE PE3YNbTaThl OCBOEHUS
Kypca (U3MKH: JMYHOCTHBIE, MeETalpeaMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

TUTAHUPYEMBIE€ PE3YJIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YpOBHE,
B TOM YHUCJIE€ MPEIMETHBIE pe3yIbTaThl IO TojaM 00y4eHHUS;
coneprkanue yueOHoro npeamera «Pu3nkay 1mo rojam o0y4deHusl.
dusnka Kak Hayka 0 HanboJjee 00IMX 3aKOHAX MPUPOJIBI, BEICTYTIAs
B KauecTBE y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKIIA]l
B CHCTeMy 3HaHUW 00 okpyxaromem mupe. llIkonbHbIil Kypc pusukm —
CUCTEMOOOPa3yIOIUi 1Ji1 €CTECTBEHHO-HAYUHbIX Y4E€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SBICHMUIA,
M3y4aeMbIX XHMHEH, Ouomorueir, ¢usmueckod reorpadueii wu
acTpoHoMmHell. Mcronb30BaHWE M aKTHMBHOE INPUMEHEHHE (U3HYECKHUX
3HAHMM ONpeaeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOIUH B
cdepe PHEepPreTukH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYyYeHHUs] HOBBIX
MaTepuaioB C 3aJaHHBIMH CBOWCTBAMHU U Apyrux. M3ydyenue Qusmku
BHOCUT OCHOBHOW BKJIaq B (OpMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBl MUpa oO0ydarouuxcsi, B (OpMHPOBAHHE YMEHHUU MPUMEHSITh



HAay4YHBIM METOJ TO3HAHUS TNPU  BBHIIOJIHEHUHM UMU  Y4EOHBIX
HCCIIEIOBAHUM.

B ocHOBy Kkypca Qu3MKM Ui YpPOBHS CPEAHEro O0OILero
o0pa3oBaHus MOJIOKEH PANl UIEH, KOTOpPble MOKHO paccMaTpUBaTh Kak
MIPUHIIUIIBI €70 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS
JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuan M3 BCEX pa3/esioB
(¢u3KKHU, BKIIOYAET KaK BOIMPOCHl KIIACCMUYECKOW, TaK U COBPEMEHHOU
(Gu3nKH.

Hoes cenepanuzayuu. B COOTBETCTBUU ¢ HEH MaTepuall Kypca
bu3ukn 00beAMHEH BOKPYr (u3uueckux Teopuil. Bemymmm B Kypce
ABISIETCS  (POPMHUPOBAHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTEpHH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanmuzanus — mpeanojiaraet
UCIIOJIb30BaHUE TYMAHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HayKH,
OCMBICJICHUE CBSI3U Pa3BUTUA (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHUYCCKUMH, HPaBCTBECHHBIMU u AKOJIOTUYECKUMHU
poOIeMamMH.

Hoes npuxnaonou nanpaerennocmu. Kype ¢uzuku mpeamnosaraet
3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHMX M TEXHOJOTHYECKUX
IPWIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesa  sxonoeuzayuu  peanusyercss TMOCPEICTBOM  BBEICHUS
AIIEMEHTOB COJIEpKaHMs, TOCBAIIEHHBIX SKOJOTHYECKUM MpodiieMam
COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHUH,
a Takxke o0CYXJIeHUs MPOOJIEM PallMOHATBLHOTO MPUPOIOIOIH30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPETHETO
obmiero oOpa3oBaHus SBJISAIOTCA ¢usnueckue Teopuu (hopmupoBanme
MPEICTABICHUNA O CTPYKTYpe IMOCTPOSHHUS (DU3UYECKON Teopuu, pOH
dyHIaMEeHTanbHBIX  3aKOHOB W  MPUHIMIIOB B  COBPEMEHHBIX
MPEACTAaBICHUAX O MNPHUPOAE, IPaHULAX MPUMEHUMOCTH TEOPHH, s
OMMCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOIECCOB).

CHCTeMHO-IeSITEIPHOCTHBIN MOAX0A B Kypce (DU3UKU peamu3yeTcs
MpeXAEe BCEro 3a CUET OpraHU3alMU SKCIEPUMEHTAIBHOU NEsITEIbHOCTH
oOyuatoumuxcsa. Jlns  0Ga3zoBoro ypoBHS Kypca (QU3MKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (bpOHTaTBHBIX KPaTKOBPEMEHHBIX
AKCIEPUMEHTOB M JIA0OPATOPHBIX PabOT, KOTOpbIE B MPOrpamMme o
¢u3uke oO0beNMHEHBI B OOLIMNA CHUCOK YYEHHUYECKUX MPAKTUUYECKUX



pabotr. BelieneHue B yKa3aHHOM IepedHe JabopaTopHbIX padoT,
MPOBOJIMMBIX JIJISI KOHTPOJS M OIEHKH, OCYIIECTBISETCS Y4aCTHUKAMU
00pa3oBaTEILHOTO MPOIECCa UCXOIsI U3 OCOOCHHOCTEN MIIAHUPOBAHUS U
ocHanieHusi kabuHeta ¢usuku. [lpu sTOoM obOecreymBaeTcsi OBJIAJICHUE
oOyJarolmuMHUCs  yMEHUSMH  TPOBOJUTH KOCBEHHBIE  HW3MEpPEHMUS,
WCCIIEJIOBAHUSI 3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonpiioe  BHUMaHuE  yIeNA€TCS  PEIICHUI0  PacyETHBIX U
KaueCTBEHHBIX 3anad. [Ipu 3ToM miis pacu€THBIX 3ajad MPUOPUTETOM
SBJISIIOTCSL  3aJlaud  C  SIBHO  3aJlaHHOM  (Pu3Mueckol  MOJeblo,
MO3BOJISOIINE TPUMEHSITh U3yUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO paszjena Kypca, Tak U MHTETpUpys 3HAaHUS U3 Pa3HbIX pa3JesioB.
JIns  KayecTBEHHBIX 3ajady MPUOPUTETOM SBISIOTCS  3aJlaHusl  Ha
oObsSICHEHHWE TIpOTeKaHUus (U3WYECKUX SBJICHUH H MPOIECCOB B
OKpY’Karolel Ku3HH, TpeOyrolue BbIOOpa (PU3MUECKON Moaenu Jis
CUTYaIUHU TIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusamu OI'OC COO k martepuanbHO-
TEXHHUYECKOMY OO€eCleUeHuI0 yueOHOro mpolecca 0a30BbIA ypOBEHb
Kypca (QU3MKM Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUS JOJHKEH
U3y4aThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (PU3MKHU UM B YCIIOBUAX
MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.
B kabunere ¢u3uku AOMKHO OBITH HEOOXOAUMOE J1labopaTopHOE
o0opyAoBaHWe [JIs1 BBIMOJHEHHS YKa3aHHBIX B Mporpamme 1o (usuke
YUYEHUYECKHUX MPAKTUYECKUX pabor U JIEMOHCTPAIMOHHOE
obopytoBaHUE.

JleMoHcTpanmoHHoe 000opynoBaHHe (POPMHUPYETCS B COOTBETCTBHUH
C TPUHIUIIOM MHUHUMAIBHOM  JMOCTATOYHOCTH U  OOEeCleYruBaeT
MOCTAHOBKY TIEPEYUCIICHHBIX B TMporpamMme Mo (U3NKE KIFOUYEBBIX
JEMOHCTpalui ISl UCCIENOBAaHUSA HM3YYAa€MbIX SIBICHUU U MPOILIECCOB,
OMIUPUYECKUX U (PYyHIAMEHTATbHBIX 3aKOHOB, WX TEXHHUYECKHUX
MIPUMEHECHUM.

JlaGoparopHoe 000pymOBaHUE I YYCHUUYCCKHX IPAKTHUCCKHUX
pabor dopmupyeTcss B  BHUIAE TEMAaTHYECKUX  KOMIUIGKTOB M
oOecrieunBaeTcs B pacuére OJHOTO KOMIUICKTa HA JBYX OOYYarOIIMXCS.
TemaTndeckue KOMIUIEKTHI JA0OPAaTOPHOTO 0OOPYIOBAHUS JTOJKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX M IU(POBBIX
npuOOpOB, a TAaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIC
uru@poBbIX 1abOpaTOpHil.



OCHOBHBIMM LIEJIIMM HM3y4deHUs (u3uku B oOuieM oOpa3oBaHUU
SABJISIFOTCSL:
(dopMHUpOBaHUE HHTEpECa U CTPEMIICHHMSI OOYy4aroIIUMXCS K HAaydHOMY
W3YYEHUIO MPUPOJbI, PAa3BUTHE UX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;
pa3BUTHE MPEJACTaBICHUHA O HAYYHOM  METOJIe IO3HAaHUS WU
(GopMHUpOBaHUE HCCIEAOBATENBLCKOTO OTHOIICHHS K OKPYXaloUUM
SBJICHUSM;
(opMHUpOBaHME HAy4YHOIO MHUPOBO33PEHHUSI Kak pe3yjbTaTa H3Yy4YeHUS
OCHOB CTPOEHMSI MaTepuu U QPyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dopMupoBaHUE YMEHHMI OOBACHATH SBJICHHUS C HCIOJb30BaHUEM
($u3MUeCKUX 3HAHUM U HaYYHBIX JOKa3aTEIbCTB;
dbopMupoBaHUE TPEACTABICHUM O PO (U3UKU JJIsl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH.

JlocTkeHue 3THX 1esie 00ecTieunBaeTCsl PEIIeHUEM CIeIYIOINX
3a/lay B Mpoliecce U3y4eHus Kypca (PU3MKU Ha YPOBHE CPEIHEro oOIIero

oOpa3oBaHus:
npuoOpeTeHne  CUCTEMBl  3HaHUH 00  o0mmx  (U3NYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpHUAX,  BKIOYAsS  MEXaHHKY,

MOJIEKYJISIpHYIO (DUM3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY W
AJIIEMEHTHI acCTPODU3UKH;
dbopMHUpOBaHUE YMEHHM MPUMEHSATH TEOPETUYECKUE 3HAHUS s
OoOBsICHEHHUS (UBMYECKUX SBICHUA B TPHUPOAEC U A TNPUHATUA
MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HU;
OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a/lad C SBHO 3aJaHHOU
¢usznuecko Moo, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3JaHue (PU3HIECKON MOJICIH, aJICKBATHOU YCIIOBHUSM 3aa4H;
MOHUMaHUEe (PU3MYECKUX OCHOB WM TMPHUHIIUAIIOB JCHCTBUS TEXHHUYECKHX
YCTPOMCTB M  TEXHOJOTHMYECKHUX IMPOLECCOB, MX BIUSHHUSI Ha
OKPYXKaKLIYIO CPENy;
OBJIQJICHUE METOJAMHU CaMOCTOSITEJIbHOIO IJIAHUPOBAHMS U MPOBEICHUS
¢u3HUECKNX HKCIIEPUMEHTOB, aHAIM3a M MHTEPIPETAINN HHPOPMAIINH,
OmpeJieNIeHHs] JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJibTaTa;
CO3/IaHUE YCIIOBHM ISl Pa3BUTUS YMEHUN IPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha w3ydenmne ¢wusuku (0a30BBI ypOBEHb) HA ypPOBHE CPEIHETrO
oOirero obpazoBanus orBogutTcsa 136 vacoB: B 10 kitacce — 68 vacos (2
yaca B HeJento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



[Ipennaraemslii B mporpamme no (pu3uke nepeyeHb JadopaTOpHBIX
U MPAKTHYECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JE€IaeT
BBIOOp MpOBEACHUS JIA0OPAaTOPHBIX pabOT M ONBITOB C YYETOM
MHIUBUIYAIbHBIX OCOOCHHOCTEN 00y4aromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble METOMBI MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS MPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue Gpu3HUECKUX sIBJICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUKN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBHKECHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJHHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE NBrKeHUE. [ paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEPEMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHOoe mazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBKeHHME MaTEpUAIIBHOM TOYKH IIO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamienusi. lleHTpocTpemMurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NEpEeaaUH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHus: Tenia, OPOILICHHOTO MOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona g wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona mis
MaTepUalbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Imokos, CKOJbXEHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONPOTUBIICHUS MPU IBUKECHUU TEJa B )KUAKOCTH WIH Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHUM.



CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

NmMnynbe matepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC cuiibl U1 U3MEHEHUE UMITYJIbCA Tejla. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTtrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus matepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMupoBaHHON TIpyXuHBL. [loTeHIManpHas dSHEprus Tejna BOJW3HU
MOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpoucTBa U MPAaKTUUECKOE MPUMEHEHUE: BOJTOMET, KOIIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aGCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazaea 3. MoJsiekyasipHas pu3uKa ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOW TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKCHUS WU B3aUMOJECHCTBUs YACTHL[ BelIeCTBA. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeansHoro ra3a. (OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJCAIBHOrO Tra3za. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe TpeACTaBICHUE  H30IMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSI HWJEaJbHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOIO Tra3a.
Buael Terutonepenaun: TEIUIONPOBOJIHOCTh, KOHBEKIIHS, U3IyUYEHHE. Y JeIbHAs
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoOLIeCCOB B IPUPO/IE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero xko3d@uiMeHT moyie3HOro
NeNUCTBUS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOr0 BO3/yXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3Menenne  BHYTpeHHEW  sHeprum  (TeMmepaTypbl) Telda  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenn mapoBod TypOWHBI, JBUTaTedsl BHYTPEHHErO0 CrOpaHWs,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[TapoobpazoBanue u konnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
Y OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelieHHbIi nap. Y aenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTanIu3anus. Y aenbHas TeruioTa riasieHus. Cyomumanus.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUcTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNEKTpUYecKuM 3apsa. JlBa BHAA JIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJIEKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TouyeyHblil 3J€KTpUYECKU
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD 3nekTpudeckoro noist. [punuun
CyHEepIO3UIUU AIEKTPUUECKUX MOJIEH. JIunun HaINpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorenuman.  PasHocTh
noTeHuanoB. I[IpOBOJHMKM M AUAIEKTPUKUA B IJIEKTPOCTATUYECKOM TIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
ANEKTPOMETP, IJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHJAEHCAaTOpa OT IUIOU[agu
IJTACTUH, PACCTOSHUSA MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTKa LETH.



DJIEKTPUYECKOE CONPOTHUBIICHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE CONMPOTHUBICHUE UCTOYHUKA TOKA.
3akon Oma 1 m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TNPUMECHas  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIEKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIM
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIN
WO, TEPMUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIN  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE MTPOBOIHUKOB.

[IpssMoe wW3MepeHHue HSJIEKTPOABIKYIIEH CHIbl. KOpoTkoe 3aMbIKaHWE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 Ki1acce oCyliecTBIseTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBsSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJOrUU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SBJIEHUE, HaYYHbIA (aKT, TUIOTEe3a, (PU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HuX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DIIEKTPUUECKUE SBJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIECTBa, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

l'eoepagpus: BnaxxHOCTb BO3/lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHusi, ImapoBas TypOWHA, OBITOBOW XOJOJWIBHHUK, KOHJIUIHMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIe
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM, DBJEKTpOCTaTHYeCcKas  3allluTa,
3a3eMIIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPHI,  JIEKTPOOCBETUTENIbHBIE  IPUOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKUUA
IlocTtostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMII Cynepro3uuuu
MarHuTHBIX noJied. JInHuM MarHuTHOM MHAYKUWU. KapThHa TUHUNA MarHATHON
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1ON€ MPOBOJHHMKA € TOKOM. KapTuHa IHMHUN HHIYKUWAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTyllku ¢ TokoM. Ombeir Opcrena. BsaumoneiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBlieHuE. JIBU)KEHUE 3apsHKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

SlBneHne 3neKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BEKTOpa MarHUTHOMU
WHIYKIUU. OJEKTPOABIKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. IIEKTPOABMKYIIAS CUJIa WHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBJIECHME CAMOMHIAYKIMU. OJEKTPOJABUXKYIIAs CHia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCcTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUW MAarHUTHOTO TOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBieHre cCaMOMHTYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue neiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€OAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoOHUYecKux kosebanuil. IlpeBpamnieHue 5HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbuplii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxaroux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BblHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEeMEHHOr0 TOKa. AMIUIUTY/IHOE W JECHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepeaaya U norpedyeHue
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKHME PHUCKHM TIPU  IPOU3BOICTBE
aneKTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHuueckne ycTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOT'0 TOKA, TUHUHU dJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu mOCIIETOBAaTENIBHOM COEIMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne nNEepeMEHHOr0 TOKa B I[ENA W3 IOCIEA0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 6OJIHbL

Mexannueckue BOJHBI, yclIoBUs pacrnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHEI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIIOBUS U3JIYyUYCHHS] DJIEKTPOMAarHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiicTBa JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, TTOJISIpU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[IIxana >MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPA3ByKOBasl JUArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHin u 1uGpakiind MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpesIoMIICHHE, MOIspu3aIus, udpakius, UHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpamMonuHerHOE pacIpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o0pa)keHuit
B IJTOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akOoHBI MPEIOMJIEHUA CBeTa. AOCOIIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparome u pacceuBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHUYECKasl cujla TOHKOW JHH3bL. [locTpoenue n3oOpaxeHuil B
coOMparolMx M pacceuBaloIUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOIIOEHUST MAaKCUMyMOB M MHUHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

[IpsamonuHeiHOE pacrpoOCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mpruodopkI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pazgen 6. OCHOBBI ClIeIAJIBHON TEOPHU OTHOCUTEIBHOCTH

['paHubl OTPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBPHOCTh ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BpPEMEHH U
COKpAILICHUE JIJIVHBL.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DHEPrU€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. Popmyna Ilnanka cBsizu sHepruv (PoToHa C €ro YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.
OtkpeiTie U uccienoBanue Gorodpdexra. OnbiTel A. I'. Cronerosa.

3akonbl potorddexra. YpaBHenue DiiHmTerHa ans dporordpdexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHUUYeCcKre YyCTPOHCTBA W MPAKTHUYECKOE MPUMEHEHUE: (POTORIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Llemoncmpayuu

®oT03¢(HeKT Ha YCTAaHOBKE C IIMHKOBOM ITJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OmnbiTel Pe3epdopra no paccessHuIO o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiicTBa 4actul. Bomubl ge bpoins. KopryckynsapHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHeHvaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCcTH. OmnbiTel  Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nyyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTPpOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsbiit peakrop. TepmosiaepHsiit cunte3. [IpoOiieMbl U MEPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpoHCTBA M MPAKTUYECKOE NPHUMEHEHHUE: JO3UMETP,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JineMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otanbel pa3BUTUS acTpoHOMUH. I[IpukiagHOe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum CosiHIIAa U 3BE3L.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN Kjacc —
CBETHMOCTE». 3BE3BI TJIABHOHM MOCJIEHOBATEIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIABHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHHUE
3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKICHUM W 3Bosronnu CoJiHIa
1 3BE3J1. DTAIbl )KU3HH 3BE3]I.

Mueunsiii [lyTe — Hama [Nanaktuka. [lomoxxenue u amwxkenue CoiiHIA B
lNanaktuke. Tumnbl ranaktuk. Papvoramakthky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O06na. PasOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a3oM c HCTIOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN Uil ONpENeNIeHUs] TOJIOKEHUs] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTeIbHOCTH 4YeJNOBeKa, pOJib U MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTWUHE MHpa, POJIb
dbu3ndeckor Teopur B POPMHUPOBAHUU TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJ/IOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOoI00UsT TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonocus: snexrpudeckue SBICHUS B JKUBOW MPHPOJE, KoJeOaTeIbHbBIE
JNBW)KEHUS B JKHBOM NPUPOJIEC, ONTHUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YeCKash CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozausa: JNWHUU DIEKTPOIEpeNay, IE€HEepaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenegon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeTHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOJDKHO OOECHEUYUTh  JOCTHIKEHUE
CIIEIYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yNbTaThl OCBOEHHs ydeOHoro mnpeamera «Dusukay

JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHMEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIICHH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTH B IIPOIECCe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOW  TO3HMIIMK  OOydaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX T'YMAHHUCTHYECKUX M
JIEMOKPaTUUECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
oO1recTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHOM OpraHu3aIliu;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTyTaMHU B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUUCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTH YYEHOTO;



OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pasiuyHbIM cdepaM MmpodeccruoHaNbHON NeATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccuu M peasu30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC
TUTIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O U CcamMo00pa3oBaHHUIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00ATBLHOTO
XapakTepa SKOJIOTHIECKHUX MPoOIIeMm;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUECCTBA;

paciIipeHne OIbITa JEATEIBHOCTH SKOJIOTHUECKON HAmpaBICHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHUE IIEHHOCTHM HAy4YHOW JeATeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3yuyeHus: (U3MKU OCYILECTBIATh MPOEKTHYI0 M  HCCIEN0BATENbCKYIO
JesITeIbHOCTh MHANBUIYAJIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1edcTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LENU JIEATCILHOCTH, 33JaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMaTPUBAEMBIX
(U3UYICCKUX SIBIICHUAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPHUATbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HECHHBIX TIPOOIIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
JCSATENBPHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BaHUIO W TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHS,

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICSITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OpUTHHAIBHBIE TIOJIXO/IbI M PEIIICHHUS,

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YeHUS WHPOpMANUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMATH3alMI0 U WHTEPIPETAINI0 WHPOPMAIIUU Pa3IMIHBIX BUIOB U (HOpM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHNEeM TpeOOBAaHWUN IPTOHOMHUKH, TEXHUKHU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHHUA B pazIMyHBIX (opmaTax c
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJTU3aLINH.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIIEHWe Ha YpokKax (U3MKHM W BO BHE-YPOUHOUH
JeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallUd H CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OPraHu30BBIBATH H
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTatT Mo pa3paboTaHHBIM KPUTEPHIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryjisiTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO  OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacth (U3MKK H aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO COCTAaBJISATh TUTAH PEIICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl ¢ y4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(¢u3MKK, TOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM [I03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUU [JIsl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

IpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOIPAMMBI
no (Qusuke I8 YPOBHS CpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroImuXcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

AMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANPABICHUS pPAa3BUTUA COOCTBEHHOMU
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K TOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JICUCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh  BBICTPaUBAaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBIE PE3YJIBTATBI
K xonny obyuenuss B 10 kjacce mpeIMeTHbIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPax Pojb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMCHHOW HAyYHON KapTHUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B TPAKTUICCKOHN JCATSIBHOCTH JIIOJICH;

YUNUTHIBATh TPAHUIIBI NMPUMCHEHHUS W3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKAa, WHEPIMAJIbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJIO, MJICATBHBIA Ta3, MOJCIH CTPOCHHUS Ta30B, YKHJIKOCTCH M TBEPABIX TE,
TOUYCYHBIH YJICKTPUUCCKUH 3apsi] IPH PEIICHUN (GU3HUYCCKUX 3a/1a4;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (TMPOIECCh) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOEHUs
BEIIECTBA W  DJICKTPOAMHAMHUKHU: PpPABHOMEPHOE M  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJE€HUE TeJl, JBIXKEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddys3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel IpH
HarpeBaHuu (OXJaXKJICHUM), TETNIOBOE PAaBHOBECHE, MCIApEHHE, KOHEHCAIUS,
IUTABJICHUE, KPUCTAUIM3AINS, KHUIICHHWE, BIAKHOCTh BO3/yXa, IOBBLIIICHHE
JaBJICHUS Ta3a NpPH €ro HAarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXKIY
nmapamMeTpaMu COCTOSIHMSI Ta3a B  H30MpoIleccax, dJICKTpU3aIUs  Tel,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHMYECKOE JABUKECHHUE, UCTIONB3Ys (PHU3NUECKUE BEITHMYMHBI:
KOOpJMHATa, MyTh, MEpPEMENIeHNE, CKOPOCTh, YCKOpEHHEe, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KHHETHYeCKas  DJHeprus, IOTEHIMalIbHAs  JHEPrus,
MEeXaHW4ecKasi paboTa, MEXaHWYEeCKas MOIIHOCTh; MPH OMHCAHUHN TPABUIHLHO
TPAKTOBaTh (DU3MUECKUN CMBICI HCIIONB3YEMBIX BETUYMH, UX O0O3HAYCHUS H
€AMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (PM3HYECKYIO BETUIUHY
C IPYTUMH BEIMYNHAMU;

OMKCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TENM W TEIUIOBHIC SIBIICHUSA,
UCTIONIB3YST (M3WYECKHE BEJIMYHMHBI: JaBIICHWE Tasa, TEeMIlepaTypa, CPEIHsISI



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHUsSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYMHAM;

ONMCHIBATh  M3YYEHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEHIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUN 3apsl, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHILMANIOB; MPH ONMUCAHWUU MPABUWIBHO TPAKTOBATh (HHU3MUECKUI
CMBIC]I HCTIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS W E€JIWHULbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPHUHIUIBI: 3aKOH BcemMupHoro tarotenus, I, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
MHEPUHMAIBHBIX CHCTEM  OTCYETa, MOJIEKYJSIPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEIIECTBA, a30BbIE 3AKOHBI, CBS3b CPEIHEW KMHETUYECKON SHEPTrUU
TEIUIOBOTO JIBUKEHMSI MOJIEKYJ C aOCOJIOTHOW TemIepaTypol, NEpBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IpY 3TOM pPa3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €M0 MAaTEMaTU4YECKOe
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTBI MO MCCIECAOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYLIECTBIISITh NPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYHH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIWYMHAMH C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yysl (PU3MUECKHE 3aKOHbl U TMPUHIIMIIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (DU3NUECKYI0 MOJIENb, BBIICIATh (DU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL PAcu€Thl U OLICHUBATH
PeaTbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTMYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTUBOPECUMBYIO IIEMIOYKY PACCYKJACHUU C OMOPON HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDopMalMK, TIOTYYEHHOW W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJTM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS TI0 (DU3UKE B MOBCEAHEBHOM KU3HU
Uil obecrieueHus  0€30MACHOCTH  MpU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy obyuenuss B 11 kiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AEATEIBHOCTH JIFOJEH, HETOCTHOCTh U €IUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (DHU3UIECKUX MOJICICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



snepHass MOJENbh aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO spa TMPU PEIICHUH
(pu3znuecKkux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MpOIEcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJCKTPOMArHWTHAs  WHAYKIHS, JCHCTBUE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUICS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
cBeTa, nucnepcus cBeta, hotodnekTpuueckuit 3pdext (poroaddexr), cBeToBOE
JaBJ€HUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  DJICKTPHUSCKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) W
AJICKTPOMArHUTHBIC SIBJIICHHS (IIPOIICCCHI), UCTIONB3Ys (PH3NYCCKHUE BEITUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIMS MarHUTHOTO Tmois, cuia Awmmnepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs DSJIEKTPUUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPacCTOSIHME M ONTHYECKasi CUiIa JIMH3bI, IPU OMUCAHUM MPABUIBHO TPAKTOBATH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

ONMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢u3nUecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, MEPHOJ Moiypacmaza, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIINME JAaHHYI0 (PU3HYECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJjIeIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Gororddexra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



HUMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsja, 3aKOH COXpaHEHHUs
MacCOBOT0 YHCIIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAYKEHUE U YCIIOBUS (IPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OTpENENATh HAMNpaBjJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  MOJs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHI: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (YU3UUYECKUX BEJIMYHH,
IpU 5TOM BHIOMPATh ONTHUMAJbHBIM CMOCO0 HW3MEPEHUS W UCIOJH30BATh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTU (PU3UYECKUX BETUYMH B BHUJE TAOIHI] U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTA  C  HWCIOJNB30BAaHUEM  H3MEPUTEIBHBIX  YCTPOUCTB U
71a60paTopHOTro 000PYIOBAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyu BBHIOMPATh (PU3WUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC ISl €€ PEIIeHUs, TPOBOIUTh PAacUEThl U OLIEHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCTIONIb30BaTh ~ NPU  PEHICHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHSI,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  WCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOU KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTUUYECKOTO TTOBEJICHUSI B OKPY KalolIel cpesie;

paboTaTh B TpyMMe C BBIMIOJHEHUEM PA3JIUYHBIX COIMUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNILI B  pelIeHUe
paccMaTtpuBaeMoi TPoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM S T T s spp—— (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3znea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHUSI
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmiorexa LIOK
) https://m.edsoo.ru/7f41bf72
Hroro 1o pasueny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpAaHEHHS B MEXAHUKE 6 1 1 https://m.edso0,ru/7f41bf72
Hroro 1o paszaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [JOK
) ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro 10 pazaeny 24
Paznea 4. DJIEKTPOJANHAMUKA
4.1 DIeKTpOCTaTHKA 10 1 bu6muoreka [IOK



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

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

[TocTosiHHBIM 2neKkTpudecKuid TOK. Toku B

bu6mmoreka [{OK

4.2 pa3IMYHBIX Cpelax 12 https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM S T T [y sppm—— (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3nea 1. JIEKTPOJINHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro 1o pasueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe 1 JIEKTPOMArHuTHBIE 9 1 bubnuorexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
5) 1
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI https://m.eds00.ru/7f41c97¢
bu6moreka [IOK
10 3
2.3 Onrika https://m.edsoo.ru/7f41c97c
Hroro no pasueny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJHLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
43 AToMEHOE 51pO 5 bu6mmoreka [JOK

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

Hroro no pazneny

15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH 7 Et?ri?;;fé{s%gr?/}?f 11c97¢
HWroro mo pasueny 7
Paznen 6. OBOBIHIAIOIIEE IIOBTOPEHUE

6.1 O6o0muiarolee MOBTOPEHHE 4 Egggﬁ:ﬁ:&%ﬁ?}?f A1c07¢
Hroro 1o pasueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0BpasoBaTEIbHbIC
padoTbI padoThbI pecypebi
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK
METO/Ibl TIO3HAHMS OKPYKAKOIIETO MHApa https://m.edsoo.ru/ff0c32e2
Pose 1 MecTO (pusuku B hopMUPOBAaHUNA
2 COBPEMEHHOMN Sa HOU K(g IT)I/IHS MHDA, B 1 bubumorexa LIOK
p N v P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JESITEIbHOCTHU JIFOICH
Mexannueckoe apmxenue. OTHOCUTEILHOCTD
3 MEXaHHYECKOTOo JABMKeHUs. [lepemenenne 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NIPSIMOIMHEHHOE IBIKEHHE 1 Bubmaorexa LIOK
p p ! https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE IBHIKEHHE 1 Bubmaorexa LIOK
yexop p A https://m.edsoo.ru/ff0c372e
CBoboaHoOe majienre. Y CKopeHue CBOOOTHOTO bu6mmoreka [JOK
6 1
HagcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe npuxenue. prxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpunnun otHocuTenpHOCTH I anuies.
8 I/Iie HI/IaJ'IBHbIe cUCTEMEI oTcueTa. IlepBrIi 1 Bubmzorexa LIOK
pH - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. IIpuHIHI CYIIEPIIO3UIINHA
9 cuil. Bropou 3akoH le»IOTIgHa 113]1131 b ’ 1 bubmiorexa HOK
’ P . https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK



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

TOUEeK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TAroteHus. Cuma TaKecTH. bubnuorexa [JOK
11
IlepBas kocMu4ecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cua ocTu. 3akoH I'yka. Bec Tena
yHpyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddunuenr tperns. Cuina
13 COII OTEIBJ'ICHI/I?[ o %Iq)JIBIII/I)KeHI/ITI/II)TeHa B bubmmorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIH rase
[TocrymarensHO€ U BpamnaTeIbHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bu6moreka [IOK
14 ..
[iievo cumbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
mnynec MaTepHaibHOM TOYKH, CUCTEMEI
15 MaTeyHaanLIXpTOqu %0518 J'II)(; CUJIBI. 3aKOH bubumorexa LIOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUsI UMITYJIbca. PeakTUBHOE IBU)KCHHE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 SHEPTHsI MaTepHaIbHOW ToUkHu. Teopema 00 bubmrorexa IJOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTHH
[Torenuunansuas sueprus. [loTeHnnanpHas
17 SHEPTHsl ynpyro nehopMupoBaHHOU bubnuoreka [JOK
npyxuHsbl. [loTeHunanbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3EMITH
INoreHnnanbHbIE U HEHOTEHIIUAILHEIE CHUIEL.
CBs13b pabOTEI HEMTOTEHIIUAIBHBIX CUII C
18 H3MeH£HHeM MexaHqu::lKOI/f SHEPIUH CUCTEMBI bubmiorexa HOK
P _ https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHCHHS MEXaHHMYECKOHU
SHEPTHH
Jlaboparopnas pabota «lccrnenoBanue cBsI3u
19 paboThI CHITBI C H3MEHEHHEM MEXaHUUYECKOM

OHCPI'vM TCJia Ha MPUMCPEC paACTAKCHUA



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

PE3UHOBOI'O XI'yTa»

20 KonTtposneHas pabota no teme «KunemaTuka. bubnuorexa [JOK
JuHamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KHHETHYECKOM Teopuu. bpoyHoBCcKoe bubnmorexa LIOK
suxerue. Tuddysis https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKECHUS U B3aUMOICUCTBUS

22 YyacTHI] BelecTBa. Moieni CTPOCHHUS Ta30B,

KUJKOCTEH U TBEPBIX TEI

23 Macca monekyn. KonnuecTBo BemecTsa.
[TocrostnHas ABoraapo

24 TenmoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [llkana remneparyp lenscus

o5 Wneanbusiii raz3 B MKT. OcHOBHOE ypaBHEHHE bu6moreka [IOK
MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei

26 KHHETHYECKOM YHEPTUU JBUKEHUS MOJICKYJI. BH6J_IHOTeKa LHOK

. https://m.edsoo.ru/ff0c511e
YpaBuenue Menpeneena-Knanelipona

27 3akoH JlanbToHA. ['a30BbIC 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue

28 3aBUCUMOCTH MEX1y TapaMeTpaMu COCTOSHUS
pa3peKEHHOTO ra3a»

29 H3onporiecchl B uacalibHOM ra3e U UX bubnuoreka [JOK
rpagu4ecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsisa sHeprus TepMOIMHAMUYECKOU

30 CHUCTEMBI U CIIOCOOBI €€ N3MEHEHUS. bubmuoreka [JOK
KonnuectBo TemnoTs! u pabota. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrUsi OTHOATOMHOIO UJICAIbHOIO Ta3a

31 Buas! Tennonepenaun bubmiorexa HOK

https://m.edsoo.ru/ff0c5¢c36



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

VYennrHag TEIIOEMKOCTD BEIIECTBA.

bu6mmoreka [IOK

32 KOJII/I‘IGCTBOUTGHJIOTI:I MIpU TeTUIoNepeaaye. https://m. edsoo.ru/ff0c5c36
AnrabaTHBIN MTpo1ecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
33 _
IIPUMEHEHHE K U30TIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 Heo6patumocTh nMpo1ieccoB B IPUPOIE. bubnuotexa [JOK
BTopoii 3ak0OH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TermoBoit bubmmoreka [{OK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapno u ero KI1[
37 DKoJoTHYecKHe MPoOIeMbl TETIOIHEPTE€TUKH
38 O6o06maromuii ypok «MoutekymsipHas pu3uka. bubnuotexa [JOK
OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
K 0
39 «li)/II({)pre(;(mJ)II;a;i{Ez (1())1:21/11:((; TeOI\gEOBBI bubmorexa HOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpazoBanre 1 KOHICHCAIIHSI. bubnuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAs U OTHOCUTEIIbHAS BIIAXKHOCTh bubmuoreka [JOK
Bo3ayxa. Hacellenuslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammmiyeckue u aMmopgHbIe
42 Tena. AHU30TPOIUS CBOMCTB KPUCTAJIOB. bubnunoreka [JOK
Kunkue kpuctaibsl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [InmaBnenue u kpucramum3auus. Y genbHas bubnunoreka [JOK
teruioTa miasyenus. CyonuManus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHEe TEIUIOBOro OanaHca bubmorera [JOK
https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tei. JNEKTPUIECKUH 3apsil. bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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
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https://m.edsoo.ru/ff0c6820

JIBa BH/1a SIEKTPUUECKUX 3apsi/IOB

https://m.edsoo.ru/ffOc6bcc

[IpoBOIHUKH, TUATEKTPUKU U

46 MOJTYITPOBOIHUKHU. 3aKOH COXPAHECHHS bubnmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiaa
47 B3aumoneuncreue 3apsinoB. 3akoH Kynona. bubnuotexa [JOK
To4eUHBIN IIEKTPUYECKHUH 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 3JIEKTPUYECKOTO OIS,
48 Hpniunn cynepnosnmfn AIEKTPUUIECKUX bubmorexa [JOK
- . https://m.edsoo.ru/ff0c6df2
nosie. JInHuu HanpsHKEHHOCTH
49 PaboTa cun anekTpocTaTH4ecKoro moJsi. bubnuorexa [JOK
ITorenmnuman. PasHOoCTE IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHWKHN W AWDIIEKTPUKH B
50 SHI)GKTpl(I)CTaTI/I'-IeHCKOM nopne. Jusnextpudeckas bubmrorexa IJOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubnuorexa [JOK
51 OnekrpoeéMkocTh. KoHmencarop https://m. edsoo,ru/ff0c7126
52 DIIEKTPOEMKOCTH TIJIOCKOIO KOHJIEHCATOPA. bubnuoreka [IOK
DHEpPrus 3apsHsKeHHOTO KOHASHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa"
[TpunIUMn NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAIBHOTO arfrmapara,
CTpYWHOTO MPUHTEpa. DNEKTPOCTaTUYECKAS
3amuTa. 3a3eMIIeHIE AIEKTPOpruOopoB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
55 cymecrBoBanus. [locTosuubIi Tok. Cuia Toka.
Hanpsokenne. Conporusienue. 3akoH Oma
JUIs y4acTKa Ienu
56 [TocnenoBarenbHOE, NapaiebHOE, bu6mmoreka [JOK

CMCHIAHHOC COCANMHCHUC ITPOBOAHHUKOB.

https://m.edsoo.ru/ff0c74f0
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Jlaboparopnas pabota «3ydeHue
CMEIIAHHOTO COCUHCHHS PE3UCTOPOBY

57 PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO TOKA. bubnuorexa [JOK
3axoH Jxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3axon Oma Juis M0JIHOM (3aMKHYTO)

SJIeKTpHUecKon nemu. KopoTkoe 3aMEBIKaHUE.
58 JIa6o lDaTo Hast I:160Ta «I/%Me enue DJIC bubmorexa [JOK
patop P p https://m.edsoo.ru/ff0c7ae0
HMCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DJIEKTPOHHAS MPOBOJIUMOCTb TBEPIBIX

59 METaJIJIOB. 3aBUCHUMOCTb COTTPOTUBJICHHS
METAJIIOB OT TEMIIEPATYPHI.

CBepXnpoBOANMOCTh

60 DnekTpuueckuu ToK B Bakyyme. CBorcTBa
AIIEKTPOHHBIX MTyYKOB
IToaynpoBOIHUKH, NX COOCTBEHHAA U

61 4 PII\}/;:(I:)HaHi oBouMocCTh. CBomCcTBa p—N- bubmorexa LIOK

p POBOZ ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [1orympoBoIHUKOBBIE TPHOOPHI
DIIEKTPUYECKUNA TOK B paCTBOpax M paciuiaBax
62 3JIEKT pO.]'II/ITOB DJIeKT I(?)JII/ITI/I‘?CCKa}Ip bubnorexa LIOK
P ’ P https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUSA. DJICKTPOJIH3
OIIEKTPUYECKUN TOK B ra3ax.
p . . bu6mmoreka [JOK
63 CaMOCTOSTENbHBIM U HECAMOCTOSATEILHBIA _
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DJekTpudecKrue NpruOOpsl U YCTPOUCTBA U UX
64 i aKTIquCKOG a I/II)MGHEHI/IG yH I;Buna TEXHUKHA bubmiorexa HOK
P p - 1P https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
. bu6mmoreka [JOK

65 aroIuit K «DJIEKTPOIUHAMUKAY
Obobwarowuit ypok «31exTpon https://m.edsoo.ru/ff0c88be

66 KonTtponpHas pabota o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0c7838
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«Qnekrpocraruka. [locTosHHbBIN
NEKTPUYECKUH TOK. TOKHM B pa3iIn4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a

67 PesepBHblit ypok. KonTponbHas pabota no 1 bubnuorexa [JOK
TeMe "DIeKTpoiMHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bubmmoreka [{OK
temaM 10 kracca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c8a8a
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0Bpa3oBaTeIbHbIC
padoTsI padoThbI pecypeb
TlocTOoAHHEBIE MAarHUTEI U KX B3aUMOJIEUCTBUE.
1 MarnuTHO€ noJie. BeKTop MarHuTHOM 1 bubmorexa [JOK
) . https://m.edsoo.ru/ff0c9778
WHIYKIUW. JINHUM MarHUTHOW WHTYKITUU
MarauTHoOE€ M0Jie IPOBOJHUKA ¢ TOKOM. ONBIT
2 Dpcrena BSaHMOHEﬁCT;Ie MIPOBOTHUKOB C 1 Bubmorexa LIOK
perena. pOBOZ https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas pabota «3ydyenne 1 1 bubnuorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOIHUK C
4 tokoM. Cmta Ammiepa. JlabopaTopHas pabora 1 1 bubnuoreka [IOK
«Hccaenosanue eUCTBUSA NOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MAarHuTa Ha paMKy ¢ TOKOM»
efCTBHEe MarHUTHOTO OIS Ha ABMK cs
5 3I[a sOKEHHYIO yacTury. Cruna HoﬂeH gulg}gom 1 Bubmuorexa LIOK
P yio Y. peHia. https://m.edsoo.ru/ffOc9df4
cuibl JIopeHia
DJyieKTpoMarauTHas HHayKuus. [lotok
6 BEKTOpa MarHuTHOM unAykuuu. IC 1
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes
7 Jlaboparopnas padota «HccaenoBanue 1 1 bubnuoreka [JOK
SIBJICHUS! DJICKTPOMArHUTHON MHIAYKLIUK) https://m.edsoo.ru/ff0cal50
anyxktuBHOCTE. SIBIIeHHE caMOUH WH.
YK AYKIL 1 bubmuoreka [JOK
8 S/1C camoMHIyKIIMK. DHEPrUsl MArHUTHOTO

I10JI KaTYIIKHU C TOKOM. 3H€KTpOMaFHI/ITHOG

https://m.edsoo.ru/ff0ca600
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I10JIC

TexHnueckue ycTpouCcTBa U UX IPUMEHEHMUE:
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,

9
AJIEKTPOIBUTATENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS TIEYb

10 O6o06maromuii ypok «MarautHoe mnosie. bubnuorexa [JOK
DneKTpOMarHuTHast MHIYKIIHS https://m.edsoo.ru/ffOcab82

11 KonTponsHas paborta o teme «MaruutHoe bubnuorexa [JOK
noJjie. DIEKTPOMArHUTHAS UH]TYKITUS) https://m.edsoo.ru/ff0cad58
CBo0OogHBIE MEXaHNYECKHUE KOIeOaHMs.

12 IMapmonnueckue koiebanus. YpaBHeHUE bubnuoreka [JOK
rapMoHH4ecKHx Kosiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUH
JlabopaTtopHas pabota «lccnenoBanme

13 3aBUCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

Kone6arenpabir koHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIE KOJIEOAHHUS B UA€ATILHOM
14 KOJ‘IC6IE)1TCJ'IBHOM KOHTYpPE. AHAJIOTUS MEXK T bubmiorexa LHOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMHU U JIEKTPOMArHUTHBIMU
KoJIEOaHUSIMU
dopmyna ToMcoHa. 3aKOH COXpaHEHHS
15 3Hep FI?III/I B UJCAIILHOM KOJ‘Ie6aTIe)J'IBHOM bubanorexa LIOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BrinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsl. bu6mmoreka [JOK
Pe3onanc. BeiHyX1eHHbIE 3JI€KTPOMArHUTHbIE https://m.edsoo.ru/ff0cbb86
KoJe0anus

17 IlepemennbIn TOK. CHHYCOUJAIBHBIN bubnuorexa [IOK

l'[epeMeHHI:II/Iv TOK. MOIITHOCTH IEPEMCHHOT'O

https://m.edsoo.ru/ff0cbd34
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TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. [IponsBoacTro, nepenava u

18 o
MOTPEOJICHNE DIICKTPUICCKON YHEPTUH
VYCeTpoiCTBO U MPAKTUUECKOE PUMEHEHHE
19 SHGIfT I/I‘-IGCKOFOPSBOHKa reHe STO a bubmorexa [JOK
P > T eHEpaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JJMHUH JIEKTpoIiepeaay
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE
20 anekTpodHeprun. KymbTypa ucronbp30BaHus
AIIEKTPOIHEPTUH B IOBCEAHEBHOW KU3HU
MexaHu4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepnon. CkopocTb bubnuoreka [JOK
pacnpoCTpaHEeHUs U JJIMHA BOJTHBI. https://m.edsoo.ru/ffOcca54
[Tonepevnsbie U TPOT0JIHHBIC BOJTHBI
3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubnuoreka [IOK
22 :
Bricora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHMTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3ekTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
o [IpuHIUIBI paTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBsi3u. Panuonokanus
bu6mmoreka [JOK
25 Kontponpnas padota «KosebaHust v BOJTHBD) https://m.edsoo. ru/ff0cc6f8
[IpsmonuHeitHOE pacpocTpaHeHHE CBETa B
26 oLI[)Ho OJTHOM ¢ eI[]Z: T(?qe‘llgblﬁ HMCTOYHHK bubmnorexa [JOK
p PEE. https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
27 HolzT OCHHE N300paKEHUH B I'II)J'IOCKOM Eubmorexa TOK
P p https://m.edsoo.ru/ff0cd4e0
3epKaie
28 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE bubnmoreka [JOK

OTPAKCHHUC. HpeHCHBHBII/IV YIr'oJI IMOJIHOT'O

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAKECHHUSI

Jlaboparopras pabota «3mepeHue bubmmoreka [JOK
29 :
II0KA3aTels MPEJOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue n3o0paxkeHuit B JIMH3E. bubnuorexa [JOK
Dopmysia TOHKOHN JUH3bL. Y BEJIMYEHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas padota «MccaenoBanue
CBOMCTB M300paKECHUH B JIMH3AX)
Hucnepcus ceeta. CloKHBII cocTaB 0€10ro
32 ceera. [[Bert. JlaboparopHas pabota
«Halmronenue qucrnepcuu cBeTay
WnTtepdepenmus creta. Audpakuus cpera. bubnuoreka [JOK
33 N :
JlndpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBeTOBBIX BOJH. [lonspuzamms bu6moreka [IOK
CBETa https://m.edsoo.ru/ff0cf02e
35 Ontuueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBHUS UX 0€30MaCHOTO MPUMEHEHUs
['paHuIBl MPUMEHUMOCTH KIACCUYECKOW
36 MIG)XEIH;KI/I IEIOCT 7aThl CHEIUATIbHOU TEOPUH bubmiorexa HOK
) Y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeIJIeHHe BPEMEHU M COKPAIIEHUE JITTUHbI https://m.edsoo.ru/ffOcfa4?2
DHeprus u UMIYJbC PEISITUBUCTCKON
38 ‘IaCTII)/II_ILI CB;I?.Z MaC(I:DBI C dHEpTrUuen u bubmiorexa HOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJTbCOM. DHEPrusl MOKOs
39 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [JOK
CIICLIMATILHON TEOPUH OTHOCUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
®ortonsl. opmyna [Inanka. Jneprus u bubnuoreka [IOK
40 -
uMIynbc GoToHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue GoTodddexTa. bubnmoreka [JOK

OnreiTel A. I'. CtoneroBa

https://m.edsoo.ru/ffOcffc4
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3akonsl poTodddekra. YpaBHEHHE

bu6mmoreka [IOK

42 OunmrenHa s porodpdexra. «KpacHas https://m.edsoo.ru/f0d015e
rpanuna» Gortosddexra
43 JHasnenue ceera. Onbite [1. H. JIeGenena. bubnuotexa [JOK
XHUMHYECKOE JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTosaemMenT, (oToaaTIuK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo teme «3JIE€MEHTBI bubmmoreka [{OK
KBAHTOBOI OIITUKI https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmeITel Pe3epdopaa
46 1o HaCCGSIHI/IIO o-gactuil. [lnanera Haf bop bubumorexa LIOK
P ) P https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
bu6moreka [IOK
ar Hocrynater bopa https://m.edsoo.ru/ffOd0afa
W3znyuenune u normiouieHue (HOTOHOB IPU
48 mne ey;:o € aToMa C oniloro (bOBHSI 3HepFI/II/I Ha Bubmaorexa LIOK
p vﬂ A M P https://m.edsoo.ru/ff0d0afa
npyroi. Buael ciekTpoB
BonHoBbIe cBoHcTBa YacTHIl. BoaHEI 1€
49 Bpounsa. Kopnycekyiis Ho-BﬁnHOBOH‘ﬂH AJTU3M bubanorexa LIOK
p - NOPHYCKYIIAD Y ' https://m.edsoo.ru/ff0d0ca8
CIOHTaHHOE W BBIHYXICHHOE M3TyYCHUE
OTKpBITHE PagUOAKTHBHOCTH. ONBITHI
50 P636p do ILE 1fo OIPENEIECHNUIO COCTaBa bubanorexa LIOK
pPoop P https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3TYYCHHS
CporuictBa anbda-, 6era-, raMMa-u3TydeHuUs.
51 BrusiHue paginoakTUBHOCTH Ha KUBBIS
OpraHU3MbI
OTKpbITHE IPOTOHA U HEUTpPOHA. V30TOMBI.
52 Anba-pacnian. DIeKTPOHHBIW U bubmiorexa LIOK

l'[OBI/IT]I)OHHIJII/Iv 6eTa-pacnazL. raMMa-I/ISJIy‘ICHI/Ie

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble
peakuuu. SnepHsid peaktop. [Ipodiemsr,
IIEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3J€MEHTAPHBIX YaCTHUL.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoJieucTBuUs. EnquHcTBO prusmueckon’
KApTHUHBI MUPa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be€3aH0T0 HeOa. Co3Be3nus, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ComHeuHas cucreMa

56

Coumnne. CosiHeYHas aKTUBHOCTE. VICTOUYHUK
sHepruu CoJIHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOUW MTOCIIE0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEJICTABJICHUS O IPOUCXOKICHUHN U
sposirory CoJIHIA U 3BE3LT

58

Mineunbid [Iyte — Hama ["anaktuka.
TTonoxxenue u nBuxenue CoHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie ABIPHI B
SJIpax TraJakKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.
MerarayniakTuka

60

HepeI_HCHHHC Hp06JIeMBI ACTPOHOMHUU

61

KonTtposnpHas paboTa «1eMeHTHI
aCTPOHOMMH U acTPO(PUIUKI»



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

62

O6o6maromuii ypok. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITTAITLHOM 1 dTUUECKOM
cdepax IesaTeIbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Ponp u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU
KapTHUHE MHpa

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TeopuH B (HOPMUPOBAHUH TIPEICTABICHUAN O
(buznyeckoil KapTUHE MUpa

65

O6o06maromuit ypok. Mecto gusndeckoi
KapTHUHBI MUpa B 0011IEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O
pUPOJIC

66

Pe3epBHbIil ypok. MarHuTHOE moJIE.
DNeKTpOMarHUTHAsI WHYKIIHSI

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOPUH OTHOCUTEILHOCTH

68

Pesepnsnrii ypok. KBantoBas ¢usuka.
DeMEeHThl aCTPOHOMUU M acTPOPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






