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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma 1o ¢u3uke 0a30BOrO0 ypOBHS HA YPOBHE CpEIHEro OOIEero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHMN K pe3ylbTaTaM OCBOCHMS OCHOBHOM
oOpasoBarenbHON mporpammebl, npeacraBieHHblx B PI'OC COO, a Takxke ¢ yuérom (enepanbHOI
paboueil mporpamMmbl BOCHHUTAHUS M KOHILEMIMHM TpenojaBaHus ydyeOHoro mpeamera «Dusmka» B
oOpazoBaTenbHBIX  oOpraHuzammsx  Poccuiickoir ~ Penepauuyu,  peayM3ylOUIMX  OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMmMmbl Mo (pu3uke HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbl MHpa oOyuarommxcst 10—-11 xmaccoB npu obyueHnn ux (Qu3nke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mojaxoza. IlporpamMma mo ¢u3uke COOTBETCTBYET TPeOOBaHUSM
OI'OC COO K mIaHUPYEMBbIM JMYHOCTHBIM, HPEIMETHBIM M METAlpeIMETHBIM pe3yJbTaTaMm
oOyueHusi, a TaKkXK€ YUYMUTHIBAET HEOOXOJMMOCTh pEeaM3allMd MEKIIPEIMETHBIX CBsi3el (U3HKU C
€CTECTBEHHO-HAYYHbIMU yU€OHBIMU IpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LIENU W3YYEHHUS
¢u3MKM Ha ypOBHE CpeJHEro oOmero oOpa3oBaHMs, IJIAHUPYEMBIE PE3YJIbTaThl OCBOSHHS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [JIaHUpPyEeMble PE3yJbTaThl OCBOCHHS Kypca (M3UKHM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MIpeIMETHBIEC PEe3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM oOyueHusl.

dusnka Kak Hayka O Hambosee OOIMMX 3aKOHaX MPUPOJIBI, BBHICTYMas B KaueCTBE y4eOHOTO
IpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHUH 00 OKpYXalolleM MHpE.
[IkonbHBIH Kypc GU3UKHA — CHUCTEMOOOPA3YIOIIMHA /ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SIBICHHM, H3ydyaeMbIX XUMHEH,
ouonoruet, ¢usznueckoir reorpadueit u acrpoHommueit. Vcnonb3oBaHue W aKTUBHOE MPUMEHEHHUE
¢bu3nyecKux 3HAHWM oOmpeseNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTUH B cdepe
OHEPreTUKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IIOJYyYEHHUS HOBBIX MAaT€pUaIIOB C 3aJaHHBIMU
CBOMCTBaMM M JApyrux. M3zyueHue (U3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa oOydaromuxcs, B (OpMHUpPOBaHME YMEHUU NPUMEHSATh HAYYHBI MeETO.
MO3HAHUS NPU BHIMOJIHEHUH UM YUEOHBIX UCCIIEIOBaHUI.

B ocHoBYy kypca (u3MKM A7 YPOBHS CpelHEro oouiero oOpa3oBaHUS IOJIOKEH psija UAEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IIPUHLIUIIBI €10 TOCTPOECHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lenoB (U3MKHM, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOH, Tak U
COBpEMEHHOM (pU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisercss GOpMHPOBAHUE NPEACTABICHUI O CTPYKTYpPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoea eymanumapusayuu. EE peanmzanus mnpeArnojaraeT HCIONIb30BaHHE TI'yMaHUTapHOTO
noTeHIpana (pU3NIECKO HAyKH, OCMBICICHHE CBSA3HM Pa3BUTUS (U3HMKU C pPa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTUYECKUMU TPOOIEMaMH.

Hoesa npuknaomoii nanpasnennocmu. Kypc ¢GuU3MKM TpeanojiaraeT 3HAKOMCTBO C HIMPOKUM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEJCTBOM  BBEACHHUS  3JEMEHTOB  COJEpPXKAHMUA,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU



U TEXHOJOTMHM, a Takke OOCYXIeHHMs MpoOJIeM pPaLMOHAIBHOIO HPUPOJOINOIL30BAHUSI U
HKOJIOTHYECKOM O€30MacHOCTH.

CTepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha ypoBHE cpenHero oOmiero oOpa3oBaHHA
ABIAIOTCS  (u3nueckue Teopu ((HOopMHUpOBaHHME TPEACTABICHUH O CTPYKType IOCTPOCHHUS
¢usnyeckoil Teopuu, posn (GYHIAMEHTAIBHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJIE, TPAHULIAX PUMEHUMOCTH TEOPHA, /U ONMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MPOIIECCOB).

CucTeMHO-eATEIbHOCTHBIM NOAX0A B Kypce (DU3MKM peanusyercs IMpexJe BCero 3a Cuér
OpraHu3alM SKCHEPUMEHTAIbHON JesATeNbHOCTH oOydarommxcs. [lng 0Ga3oBoro ypoBHs Kypca
(¢U3MKH — 3TO WCIONB30BaHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaToOpHBIX padoOT, KOTOPBIEC B IMporpamMme 1o PU3uKe 0ObeTUHEHBI B OO CIIUCOK YICHUIECKUX
IIPAKTUYECKUX paboT. Belnenenue B ykazaHHOM IepedHe Ja0opaTOpHbBIX padOT, MPOBOAMMBIX IS
KOHTPOJII M OLIGHKM, OCYIIECTBIISIETCS YYacTHMKaMHU O00pa3oBaTeIbHOTO IHpolecca HCXOAs U3
0coOeHHOCTEeH IUTaHUPOBAHUS U OCHAIICHUs KabuneTa pusuku. [Ipu 3ToM obecriednBaeTcsi OBIaIeHUE
00yJaromMMHUCS yMEHHUSMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, WCCICAOBAHUS 3aBHUCHMOCTEH
(GU3MYEeCKUX BETMYMH U OCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

bosibioe BHHMaHHWe yJenseTcsl pelIeHHI0 PacYE€THBIX M KaueCTBEHHBIX 3aj1ad. IIpu sToM juis
pacu€THBIX 3a1a4 TPUOPUTETOM SIBIISAIOTCSA 3aJa4ud C SIBHO 3aJaHHOH (DU3MYECKOH MOJIENbIO,
MIO3BOJISIIOIINE IPUMEHATh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJJHOTO pa3jeiia Kypca, Tak
U UHTETPUPYS 3HAHUSA U3 pas3HbIX pa3lenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS
3aJJaHUs Ha OOBSCHEHHME MPOTEKaHWs (U3UUYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOyrome BEIOOpa GU3NIECKON MOJIEIH ISl CUTYalliy TIPAaKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu ®I'OC COO k marepuaabHO-TEXHHUYECKOMY 00ECIeUeHHUIO
yueOHOro mporecca 0a3oBbli ypoBeHb Kypca (DU3MKH Ha YpOBHE CpEIHEro ooumero oOpa3oBaHUsS
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOuHeTa (U3MKU WM B YCJIOBHUSX MHTETPUPOBAHHOTO
KaOuHeTa MpeMETOB €CTECTBEHHO-HAYyYHOr0 LIMKJIa. B kabuHeTe pU3uKu JOKHO OBITH HEOOX0MMOE
nabopaTopHOe 000pyIOBaHME ISl BBIMOJHEHUS YKAa3aHHBIX B MpOrpaMMme Mo (PU3HKE yYeHHMYECKUX
MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpalnoHHOE 000pyioBaHuEe (POPMUPYETCSI B COOTBETCTBUM C MIPUHIIUIIOM MUHUMAJIbHOM
JOCTaTOYHOCTH M OOECIEUMBACT MMOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (HU3UKE KITFOUEBBIX
JIEMOHCTpAMKA JUII  WCCIICAOBAHUS W3y4aeMbIX SIBIICHHMH ¥ TIPOILECCOB, AMITMPHYECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopaTtopHoe 00OpymOBaHHE JUIsl YIEHHYECKUX MPAKTUYECKUX paboT (opMHUpyeTcss B BUIE
TEMaTUYECKNX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJJHOTO KOMIUJIEKTa Ha JIByX OOydarolIuxcsl.
Temartndeckne KOMIUIEKTHI JTaOOpaTOPHOTO OOOPYAOBaHHS JOJDKHBI OBITHh TMOCTPOSHBI HA
KOMIUJIEKCHOM HCIIOJIb30BaHUHM aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKXKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHUSI (PU3UKH B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpEca W CTPEMJICHHS OOYYAIOUIUXCS K HAYYHOMY M3Y4YEHHIO TPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH];
® Dpa3BUTHE TPEACTAaBICHUH O HAYYHOM METOA€ TO3HaHus U (opMupoBaHUE
HCCIIEI0BATENBCKOTO OTHOILEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOTO MHMPOBO33PEHHsS KakK pe3ylbTara H3y4eHHUsS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

e (opMupOBaHME yYMEHUH OOBSCHATH SIBJICHUSA C HUCIOJIb30BAHUEM (PU3UUECKUX 3HAHUN U
Hay4HBIX JOKa3aTEeNIbCTB;



(dbopMHUpOBaHUE MPEACTABICHUIN O PO (PU3MKH U PA3BUTUSA APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTmkenue 3THX 1eell o0ecreynBaeTcsl peleHHEeM CIESAYIOIMX 331a4 B IPOIecce H3YUeHUS
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

npuoOpeTeHnue CUCTeMbl 3HaHMKW 00 OO0muX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAaHUKY, MOJICKYJIAPHYIO (H3HUKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

¢dbopmMHupoBaHHE YMEHHH MPUMEHSATh TEOPETUYECKHE 3HAHUS JUIA OOBSCHEHUS (PU3NUECKUX
SIBJICHUI B IPUPOJIE U JJISI IPUHATHS IPAKTHYECKUX PELICHUH B TIOBCEHEBHOM KHU3HHU;
OCBOCHHE CIIOCOOOB PEIICHUs PA3IMYHBIX 33[ad C SBHO 33aJaHHON (pu3MuecKol MOIEIbIO,
3a7a4, MOJPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3/aHHe (PU3UYECKON MOJAENH, aJeKBAaTHOM
YCIIOBHSIM 33J1a4H;

NOHUMaHUe (HU3UYECKUX OCHOB M TPUHLUIOB MACHCTBHUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOAaMH CAaMOCTOSTEIBHOTO IUIAHMPOBAaHHMSA M NPOBEACHUS (PU3MUYECKUX
HKCHEPUMEHTOB, aHAIM3a W WHTEPHpETaluyd WHPOPMALWHU, ONpPEeNICHHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;

CO3JIaHWE YCIOBHW I PAa3BUTHA YMEHUH TMPOEKTHO-HCCIEIOBATENLCKOM, TBOPYECKOM
JEATEILHOCTH.

Ha u3ydenue ¢usuku (0a30BbIil YpOBEHb) HA YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus OTBOAUTCS
136 gacos: B 10 kmacce — 68 vacoB (2 yaca B Hezeno), B 11 kimacce — 68 vacoB (2 yaca B HEJEINIO).

[Ipennaraemelii B mporpamme no (¢u3MKe NepedyeHb Ja0OPATOPHBIX U MPAKTHYECKHX pPadoT
SBIIETCS PEKOMEHOBAHHBIM, YUUTENb JIeNaeT BHIOOp MPOBEAEHUS 1a00OpaTOPHBIX pabOT M OMBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpHUH. [ paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSIL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBble ¥ TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClioKeHHE NEepeMEIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEpUAIbHON TOUYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOAHOTO MaAeHHUS.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTePUCTHUK JTBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHa [1711 MarepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadduuuent tpenns. Cuiia conpoTuBiIeHUs
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: IMOJIIUIIHUKY, JABU)KECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(GopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTpOCHHs Ta30B, KMIKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aJbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUN 00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIyUeHUE. Y IeTIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mporeccoB B MpUpoIe.

Tennossie MamuHbL. [I[puHIMIBL eicTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJE3HOT0 NEHCTBHS. JKOIOTHYECKHE TPOOIEMbI TEIIOHEPT ETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpuctanmnusauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIQKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. OIeKTpUYecKui 3apsan. JBa BHIa JIIEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnioB.  3akoH Kynmona. TodeuHBI  3JIEKTpHYECKMH  3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh aiexTpuuyeckoro mofs. [lpuHuun cynepno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro monis. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKH B AIEKTPOCTATUYECKOM Tosie. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATopa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Henu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE COITPOTUBIICHUE UCTOYHHMKA TOKA. 3akoH OMa J1s
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYeCKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruuecKkuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MonHusL.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIECHUS, BAKYYMHBIM JTUOJl, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOAMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYyHIECTBISCTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHBIE C WM3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAY4YHBIH (DaKkT, rumore3a, (QuU3WYecKas BeIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEAuH, TEIIIOBOE PABHOBECHE), SJICKTPUIECKHE SBJICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHErO CroOpaHMs, MapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop marautHOM MHAYKUMU. [IpuHIMI Cyneprno3uuyy MarHUTHBIX 1OJIeH. JIMHMM MarHUTHOU
uHAykuuy. KapTruHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM MHAYKUMHM. [IOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKUMK Papazes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHIYKIMH. DJIEKTPOABHKYILAS CHJIAa CAMOMHYKIUU.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIUOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, uactora, amrmumryna u  ¢asza kosnebaHuil. IIpyXKHHHBIH MasSTHHK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOATeIbHOM KOHTYype. AHAJNOrusl MEXJy MEXaHMYECKUMHM M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CUHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpod3Hepruu. KynbTypa wucnonb3zoBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociegoBaTEIbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKM WHIAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne mNEepeMEHHOTO TOKAa B ILENH M3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W juuHA BOJHBL [lomepedHble W MpoNoJiIbHBIC BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoCTpaHEHHE MOMEePEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOW M YacTOTOMH
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIeCKOIN, BOJIOKOHHAS ONTHKA, AU(pPaKIMOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIIum CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTM CB€Ta B Bakyyme, MPUHIUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porospdexra. «KpacHas rpanunay porodddekra.
Hasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOMU TJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u mornomenue GoTOHOB IpU MEPEXoJe aroma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAJIbHBIA aHAJINA3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeivyaToro crexkrTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtozab! HaOIIOIEHHS U PETHCTPALIMU 3JIEMEHTaPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3 b, INTAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sIAPaxX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pemieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIN TUIOCKUX PUTyp U 00BhEMa Te.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeEI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHU.



Texnonozus: TAHAXA DJIEKTPOIEpenad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusnuka» Ha ypoBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOro mpeamera «DH3MKa» TOIDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXCsi pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpPHUEHTAIMi, MO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacimpeHue KU3HEHHOTO OIBITAa M ONbITa JEATEIFHOCTH B MPOLECCE pPeaan3allii OCHOBHBIX
HAaIpaBJIeHUI BOCIIUTATEILHON JIESTEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOW TO3MIMU OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIECTBa,;

NOPUHATHE TPAAULMOHHBIX OOIIEUeNIOBEUYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTENFHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aInu;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTaPHOH U BOJIOHTEPCKOH JIeSTETHHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipa)1aHCKOW UACHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHUSM POCCHUUCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYast 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHCYILETO
(bu3HIECcKOi HayKe;

5) TPy10BOT'0 BOCIIMTAHMS

UHTEpeC K pa3IUYHbIM cdepaM NpodecCHOHANBHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynmymeit
npodeccun 1 pearn30BbIBaTh COOCTBEHHbIE )KU3HECHHbIC TUIAHBI;



TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCe M3YUECHUS (DU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSITENILHO  (POPMYJITMPOBAaTh M aKTyalM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LENH NeSTENIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX,

pa3pabaThIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIHHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNbTATOB IIENISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPaOOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

basoBble ncciienoBarebcKue 1eCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHITHSIMH W METOJaMH (pH3UUecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIBCKON M MPOEKTHON AESITeTbHOCTH B 001acTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METO/OB PEIICHHs 3a1a49
(U3HYECKOTO COACPKAHUS, MPUMEHEHHUIO PA3INIHBIX METO/I0B MTO3HAHMS;

BJIQJICTh BHJIAMHU JICATSIBHOCTH TI0 IOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3a7ady, BBIABUTATh
TUTIOTE3y €€ peIICHUs,, HaXOIUTh apryMEHTBhl JIA JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYCHHBIE B XOJ€ pCEUICHHS 3a7add pPe3yiabTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJEH, IIpeIaraTb OpUrMHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JONYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MONy4YeHUs MH(OpMaK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€3011aCHOCTH, TMTHEHBI, PeCypcocOepekeH s, IPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAaHUS B pPa3WYHBIX (opMmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO  (GOpMYy
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JESTEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYAIBHON paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)XJ0TO WICHA KOJUICKTHBA,

MPUHUMATh [EJIH COBMECTHOW JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACIpElNesATh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKThI, OLEHUBATh HUJIEH C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaIMSX,
MIPOSIBIISTH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEIBHOCTh B 00JacTu (pu3uku u
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTCIIBHO COCTABJIATH IIJIaH peH_IeHI/IH pvaéTHBIX W KAa4CCTBCHHBIX 3ajJa4d, IIJIaH
BBITIOJITHEHHSI TIPAKTUYECKOM pabOThI ¢ Y4ETOM MMEIOMIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEN U MPENOYTEHUH;
1aBaThb OI_[eHKy HOBBIM CI/ITyaI_[I/ISIM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYIULIUMU B 00JacCTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIBHOCTH, OLECHHBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO pEIICHUS,

YMETbh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIM3E PE3YJIbTaTOB S TEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nporiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHUS MTPOrPaMMBI IO (GU3UKE AJIst
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJUICKT, MPEAIOJIaralonifii chOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKITIOYAFOTIIETO CaMOKOHTPOJIb, yMeHHue NpPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CIIOCOOHOCTHh aJanTHPOBATHCS K OMOIMOHAIBEHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMM, BKIIIOYAIOIIEH CTpeMIIeHHMEe K JOCTIKEHHIO IIeTd U yCHexy,
ONITUMU3M, HHUITHATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXO/IS1 H3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISTh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kJjacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLHaIbHas cUcTeMa OTCuéTa, aOCOIIOTHO TBEPAOE TENO, UACAIbHBIA ra3, MOAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYECYHBINA DJIEKTPUUYECCKUM 3aps] MPU PEIICHUU
buznyeckux 3a1ad;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM CTPOEHHUS BELIECTBA M DJJICKTPOJUHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJieHUe Tell,
IBUKCHHE 10 OKPY)XHOCTH, WHEpLUs, B3amMmopeicTBue Ten, auddysus, OpoyHOBCKOE



JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE O00bEMa TeNl NpH HarpeBaHUU
(oxJMaxkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICHCAlUs, TIIaBJICHUE, KPUCTAILTU3AIIHS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, IMOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBs3b MEXAYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIEccaxX, dSJICKTPU3AIMS Tel,
B3aUMOJICHCTBHUE 3aPsI0B;

OTHCHIBATh MEXAHMYECKOE JIBIDKCHUE, UCTONB3YS (M3MUYECKHUE BEITUYHMHBI: KOOPIMHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUa, UMITYJIbC Tejla, KHHETHYecKas
SHEprus, MOTCHI[MAJIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHMYECKas MOIIHOCTh; IpHU
OTNMCAaHWUU TPABWIBHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEMBIX BEIWYUH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECCKYIO BETUYUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TENl W TEIUIOBBIE SIBICHUS, HCIONB3YS
dbusznueckue BEJIMYMHBI: JaBJICHWE Tas3a, TeMmIepaTypa, CpeAHssl KUHETHYecKas JHEprus
XAO0THYECKOTO JBMKEHUS MOJICKYJ, CpPEAHEKBaJApaTU4YHAS CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrusi, padora ras3a, KOd(QQHUIMEHT MOJE3HOr0 JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PUINYECKUIN CMBICI HCIONIb3YEMbIX BEIUYHH,
uX O00O03HAYeHHWS U EIOUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PU3NYECKYIO
BCJIMYMHY C APYTHUMH BEITUIHHAM;

OTNUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHHS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIMUYUHBI: AIEKTPUUECKUN 3apsijl, AJIEKTPUYECKOe MOIe,
HANPSDKEHHOCTh TIOJS,, TOTEHIMAal, pPa3HOCTh MOTEHIMAIOB; MPU OMUCAHHHM MPABHIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3yEeMbIX BEIUYMH, MX OOO3HAYEHUS U €IUHMUIIBL;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHHY C IPYTHMH BEITUIHHAMU,

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl W SBIICHUSA, UCTHONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIMILL: 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coxXpaHeHUs
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUI CYEPIIO3UIIUN CHJI, TIPUHIIUTI
paBHOIPaBUSI UHEPLUATBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KUHETHUYECKYIO TEOPUIO CTPOCHHS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHuHM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsfa, 3akoH KylloHa, TmpW 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX OE€30MAaCHOTO MCIIOIh30BAHMS B IIOBCEAHEBHOW KHU3HU;

BBITIOJTHSTh DKCIEPUMEHTHI IO MCCIIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W = TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIb30BAaTh W3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

WCCIICIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMHU C HCHOJIB30BaHUEM
NPSIMBIX HW3MEPEHUN, MPU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUAC TaOIUIl M TpadUKOB, JEIaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIIET0BAHUS;



coOnrofarh mpaBuia Oe30MacHOro TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/JaHHOM (U3WYECKON MOJEeNbl0, HCIONb3Ys
¢buznyeckue 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHalIM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
POBOJUTH PACUYEThl U OLIEHUBATH PEATbHOCTH MOyYEHHOTO 3HaUCHHs (PU3HMUECKON BEITHUUHBL;

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYUBYIO LEMOUKY
paccyXJIeHU ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTOJB30BaTh TPH pPEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIllEeHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM SKOJIOTMYECKOT0 MOBEECHUS B OKPYKaIOILEH Cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLIEHMBATH BKJIAJ KaXKIOI'O M3 YYaCTHUKOB IPYMNIbI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K koHny o6yuenus B 11 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0Oa30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKON
JEeSTENIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETAa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MPU pelieHnn GU3NYECKUX 3a/1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOM (DM3MKHU: DJIEKTPUYECKasi MIPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE JEHCTBUS TOKA, B3aUMOJEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEeHUE,
npejgomieHue, uHTepdepeHuus, Iudpakuus W TOJSApU3alUs CBETa, JAUCHEPCUS CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IHUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DSIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOIBUKYIIAS CHIIA,
paboTa ToKa, MHAYKLUHS MarHUTHOro Mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KoseOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U Cujla TOKa B IPOIECCe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUjla JIMH3bI, NP OMUCAHUHM MPABUIBHO



TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEJIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTHMH BETUYHHAMU;

ONHKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TMPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIWYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIIBL  3akoH OMa, 3aKOHBI IIOCJIEAOBAaTENbHOIO U  IMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHImTeWHa 111 ¢GoTodddexTa, 3aKOH COXpPAHEHUS SHEPruu, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BbIPAKEHUE U YCIOBHs (TpaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HaIlpaBJI€HUE BEKTOPA MHJYKIUU MArHUTHOTO IOJS IPOBOJAHHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (PU3NYECKUX SBICHUN M MPOLECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPH HTOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHUs M MCIONIb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YyIbTAThl MOJNYYEHHOH 3aBHCHUMOCTH
¢u3nyecKkux BEIMYMH B BHAE TaOMUI M TrpauKoOB, JedaTh BBIBOABI IO pe3yJbTaTaMm
HCCJIEJIOBAHMUSI,

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHSI 33/1a4H BEIOMPATh (PUINIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIHYNHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccyXIeHU ¢ OOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SIBICHUS;

UCTIONIB30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPHPETAMH U MPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHONH W3 Pa3IWYHbIX HCTOYHUKOB, KPUTHUYECKU
AHATM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

OOBSICHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUIECKUX YCTPOMCTB, Pa3iniaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeKHBIX YU4EHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, AJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMSX, aJ€KBaTHO OLEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHUTHasI bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 600 4
Ofodwaioltee novTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No Kosun4vecTBo 4acoB JIeKTPOHHBbIE HU(PPOBHIE

w/n Tema ypoka Beero Konrpoabusie  IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOJIbI TIO3HAHMS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu

2 COBPEMEHHOM i)aquoﬁ K(szI/IHII; MHpa, B 1 Bubmiorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAEITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
nBrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHNE 1 Brbmiorexa LIOK

https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE 1 bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOTHOTO TIA/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnnorexka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOcUTeNbHOCTH [anumes.

8 ngp;II/IaHBHBIe cucreMsl orcueta. [lepBalit 1 Bubmorexa IOK

https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa

9 Macca tena. Cuia. IlpuHnun cynepno3unuu 1 bub6nuorexa [IOK

cuit. Bropoit 3akoH HeroroHa s

https://m.edsoo.ru/ff0c3be8



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

10 Tpetuii 3akon HeroTOHA /1711 MaTepUaibHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
Tsokect. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna yupyrocti. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koagpduument tpenus. Cuina
13 conpOTiBneHm[ HpCII)/Iq));[BLII/meHI/Hf Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHITBI. bu6mmoreka [IOK
[Tne4o cuibl. Y caoBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYeK. IMITynbe cuitbl. 3aKOH bubnnoreka [JOK
COXpaHEHUsI UMITyJIbca. PeakTnuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetuaeckas
16 JHEprus MaTIeI;)I/IaJ'IBHOI/IW Touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUs ynpyro nehopmMupoBaHHOM bubnuotexa [JOK
npyxuHsbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHnanbHbIe U HETIOTEHIIUATBLHBIE CHIIHI. BuGmmorexa LOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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CHCTEMBI Te. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
JHEPIruU Tejla Ha IPUMEPE PaCTKECHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota no teme «KunemaTuka.
JluHnamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
YacTHII BeliecTBa. Moien CTpOSHHUsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

24

25

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU JBUKCHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

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

27

28

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEXy MapameTpamMmu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCIKCHHOI'O ra3a»

I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bu6mmoreka [IOK

29 rpadguyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOAUHAMUYECKOM
30 CHCTEMBI M CLIOCOOBI €€ N3MECHCHUSI. bu6mmoreka [IOK
KonngectBo TeruioTsl u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJCAIILHOTO Ta3a
31 Buapl Teronepenaun bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
32 KgnnquTBo TEIUIOTHI IIPU T:fmonepenaqe. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocThb MpoIeccoB B IPUPOJIE. bubnnoreka [JOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6mmorexa [IOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKojoru4eckue npoOaeMbl TETII0O3HEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas bubnunorexa [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IHpHI;H ¢uznka. OCHOBBI bubmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnnorexa [JOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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BOo31yxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

bubmuoreka [JOK

42 KpucTa/UIOB. JKHIKHE KPHCTAILTBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctaM3auus. Y geiabHas bu6mmoreka [IOK
TerutoTa miasiacHus. CyonuMarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEIJI0BOTr0O OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnuorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n:nyHSLOBoL[HIfKH. 38.K(I))H COXpaHEHUs Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
47 B3aumopeiictBue 3apsanoB. 3akoH KyioHa. bu6mmoreka [IOK
ToueuHsIil NEKTPHYECKUI 3apsa https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 Hpniunn cynepnosnupll)n IEKTPUICCKUX bubmmorexa LIOK
. B} https://m.edsoo.ru/ffOc6df2
noJiel. JInauu HanpsHKEHHOCTH
49 PaGora cun anexTpocTaTHuecKoro moJs. bubnnoreka [JOK
ITorennuan. PasHocTh MOTEHIIMAIOB https://m.edsoo0.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 BHI;KTpiCTaTHHCiKOM HOIJ)'IC. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubamorexa IOK
https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnmuotexa [JOK

DHeprus 3apsKEeHHOr0 KOHAEHCcaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlaboparopHuas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOpUOOpOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cymectBoBanus. [locrosunslii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»
PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

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

58

59

3axon OMa 715 TOJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

60

DIIEeKTpUYECKUI TOK B Bakyyme. CBOMCTBA
3JIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

bu6mmoreka [JOK



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

puMecHas nposoaumocts. CBoiicTBa p—N-
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIeKTpUIEeCKUN T?K B Trazax. ) BuGmiorexa LOK

63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1

https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DJIeKTpUYECKUe PUOOPHI U YCTPOMCTBA U UX
64 npaKTII:quKoe HpI/l:MCHSHI/Ie.};_IpIZBI/IJIa 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30MaCHOCTH
. bu6mmoreka [IOK

65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTtponpsHas padora o Teme

66 «9nexkrpocraruka. [locTosHHBIN 1 bubnuoteka [JOK
SIIEKTPUUYCCKHI TOK. TOKH B pa3IUUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Pesepsublit ypok. KonTposibsHas pabora no 1 bubnnoreka [JOK
Teme "DJIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. OGo0maronuii ypok mno 1 bubnuoreka [IOK
temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

JJ;—’ﬂ Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
padoThI padoThI pecypcbl

[TocTossHHBIE MATHUTHI U UX

1 B3aumoieiictBue. MarautHoe nose. Bektop bu6nmoreka [IOK
MarHUTHOW MHAYKIMH. JIMHUN MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarsuTHOE 10Jji¢ IPOBOJHUKA C TOKOM.

2 OnbIT Dpcrena. BS;)HMoieﬁCTBHe bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 bubnmoreka [JOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA POBOTHUK C

4 tokoM. Cumita Ammnepa. JlabopatopHast pabora 1 bubmuotexa [JOK
«HccnenoBanue IeWCTBHS TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarfHiTa Ha paMKy C TOKOM»

€HCTBHE MarHUTHOTO TTOJIST Ha
5 L[Z[ancymylocx 3apshkeHHYyIo yactuiy. Cuna bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl Jlopenua
DnexTpoMarHuTHas HHAyKus. [ToTok

5 BEKTOpa MarHUTHON uHAYyKIuu. I1C
WHIYKIUHA. 3aKOH AJIEKTPOMAarHUTHOU
unayknnn Dapanes

7 JlabopaTtopHas pabota «lccnenoBanue 1 bubnuotexa [JOK

SIBJICHUS 3JICKTpOMaAr HUTHOM HHIAYKIIUW>

https://m.edsoo.ru/ff0cal50



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
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NHayKTUBHOCTB. SIBIIECHUE CAMOMHIYKIUH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
TOJIS KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
moJie

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMAarHuThl,
3JIEKTPOJIBUTATEIIb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHUILI, MHIYKIUOHHAS I1€Yb

10

11

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMArHUTHAS WHIYKITHS

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIUSD)

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

bubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHUYECKHE KOICOaHM .
I"apmonnueckue konebanus. Y paBHEHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUU

bubnnoreka IIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHMit
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbI
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UAEabHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXITY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

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

15

®opmymna TomcoHa. 3aKOH COXpaHEHHUSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaromux KOJIEOAHUSX.
BBIHY)K,I[CHHBIC MeXaHHYeCKHe KojieOanus.

bu6nmoreka [IOK

16 Pe3onanc. BeinykaeHHbIe https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CuHYyCOMAATBHBIN
MepeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
17 .
TOKa. AMIUTUTY/IHOE M JCUCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUIIBI TOKA M HAIMPSHKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpedIieHne NEKTPUIECKON YHEPTHH
Y CTpOoWCTBO 1 PAaKTUYECKOE TPUMEHEHHE
19 BHGIEFPI/I‘IGCKOFOPSBOHKa, reHepgTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, IMHUN dIIEKTponepeaay
DKOJIOTHYEeCKHE PUCKU IIPU TIPOU3BOJICTBE
20 anekTposHeprun. KynbpTypa ucronb30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH
MexaHuuyecKkre BOJHBI, YCIOBHUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnmnoreka [JOK
pacnpocTpaHeHUs ¥ JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepevnblie ¥ MPOIOJIEHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMArHUTHbBIE BOJHBI, UX CBOMCTBA U bubnuotexa [JOK
ckopocTsb. [1Ikana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIHITBI paTUOCBSI3U U TETICBUACHHUS.



https://m.edsoo.ru/ff0cbb86
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

PazButue cpencts cBsa3u. Pagunonokanus

bu6nmoreka [IOK
25 K 0 Koneb
oHTpoJibHas pabota «KonebaHus U BOIHBI) https://m.edsoo.ru/ff0cc6fe
N o
26 oumiopoolicpee. Toueumit nerou buorera LIOK
AHOpOA peae. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
O .3
27 cnera. Mocrpocie waofpucen a wiockon buorera LIOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaie
IT !
) ' pe;orne:nrel ceBeeTa oimoz BH}(;TpeOHI-(I)ee BuGmorexa LIOK
TpakeHUE. JILHBIA YTOJI TTOJIHOT
P pell yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
JlaboparopHnast pabora «M3mepeHue bubnmnoreka [HOK
29
[OKa3aTesIs MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JI i 0 i .
0 opuyaa tomcoit mums, Veenicune buorera LIOK
PMY ’ https://m.edsoo.ru/ffOcddle
JTUH3bI
31 Jlaboparopnast pabota «HccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX
Hucniepcus ceera. Cl0oXXHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTa»
Wntepdepennus cera. Audpakius cera. bubmumoreka [JOK
33 N
HudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK

[Tonspuszanusa ceera

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cc6f8
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Onrtuyeckre mpuOOPHI U YCTPOHCTBA U

3 YCIIOBUS UX 0€301aCHOTO IPUMEHEHUSI
['paHu1Ibl TPUMEHMMOCTH KJIACCUYECKOU
36 MEX&HII:I[KI/I. II)TOCTyJIaTH CIIeUATILHON TEOpUHU bubnmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6nmoreka [IOK
3amMeyieHHEe BPEMEHU M COKPAILICHHE JITHHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKOM
38 qaCTI:/IHBI. CBﬂsby MaCfH C DHEprHeH n bubmorexa OK
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHUS MOKOS
KonTponbnas padota «Ontuka. OCHOBbI bubnmnorexka HOK
39 .
CIICIUATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnmnoreka HOK
UMIyJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeIiTHE U HccienoBanue Gorodddexra. bubmuotexa [IOK
Omnsiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHUE
42 SﬁHmTegl)Ha )In(is)lq)(i)OTOB(b(geKTa. «Kpacnas bubnuoreia LOK
https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
43 JlaBnenue ceera. Onwitel I1. H. JIeGenena. bubmmorexa [JOK
XuMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U MPAKTUYECKOE
44 npUMeHeHHe: (OTODIEMEHT, (POTOIATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenne 3agau mo Teme «2JI€MEHTBI but6mmoreka [IOK

KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302
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Monens aroma Tomcona. OnbITEI

bu6nuoreka [IOK

46 P - .
€3ep(hopAa N0 PACCEAHMIO G-1acTHI https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6nmoreka [IOK
47 IT b
OCTYIATEL BOPa https://m.edsoo.ru/ff0dOafa
nu

o | e b

pexol . A P P https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BonHoBEIe cBOlicTBa yacTull. BoIHEI 1€
Bpoitnsa. KopnyckynsspHO-BOITHOBOM bubnmnorexka HOK

49
nyanu3Mm. CIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
O .0

o | e On

POOPA pedt https://m.edsoo.ru/ffod0fd2
PaMOAKTUBHOTO U3TyYCHHS
CgoiictBa anbda-, 6era-, raMMa-u3TydeHUsI.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpOHA. M30TOMEI.

59 Anbda-pacnan. DNeKTPOHHBIN U bubmuoreka [JOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edso0.ru/ff0d1162
U3Jy4yeHue
DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsiit peaktop. [Ipobnemsl, bubmmoreka [JOK

53
MEePCTIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH

54 DneMeHTapHble yacTulbl. OTKpBITHE bu6nuoreka [IOK
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Mo3uTpoHa. MeTonbl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMoACHCTBUA. EQMHCTBO dr3udeckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aroro HeOa. Co3Be3ausi, spKue
3Bé3I[BI, IIJIaHCTHhI, UX BUAUMOC ABUKCHUC.
Conneynas cuctema

56

57

58

59

Connue. ConHe4yHast akTUBHOCTh. McTouHmK
sHeprun CoJiHIa U 3BE3NT

3BE3/1bI, ©X OCHOBHBIC XapPAKTEPUCTHKHU.
3BE3bI IIaBHOM ITOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABJICHHS O IIPOUCXOXKICHUHU H
spoatonuu CoJiHIA U 3BE3]T

Muneunsiii Ilyte — Hamma ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'anaktuky. YEpHbIE OBIPHI B
Apax rajJlakKTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydyeHue.
MeraranakTuka

60

61

62

Hepemennsie mpobieMbl aCTpOHOMUHT

KonTtponbHas pabota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI
O6o06matomuit ypok. Ponb gusuku u
aCTPOHOMHUU B DKOHOMUYECKOH,



https://m.edsoo.ru/ff0d0e38

63

64

TEXHOJIOTHYECKOM, COITMATLHON M DTUUCCKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

O6o0maromuii ypok. Poibs 1 mecto pusuku
Y aCTPOHOMHHM B COBPEMEHHOM HAy4YHOMU
KapTUHE MHpa

O6o06maromuii ypok. Poib ¢puzudeckoit

Teopuu B (HOPMUPOBAHUHU MIPEAICTABICHUI O
(bu3nueckoil kKapTuHe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00ILIEM sy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEICTABICHUIT O
OpUpo/IC

66

PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHAsE UHIYKIHS

67

68

PesepHbIit ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITBLHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usnka, 10 knacc/ Msikummes I'.5., Byxosne b.b., Corckuit H.H. nmon penakuueii [lapdentoeBoit H.A., AkuinoHnepHoe 001mecTBo
«M3narenbcTBO «lIpocBemenune»

» ®usuka, 11 xknace/ Msxumes I'.JI., byxosues b.b., Yapyrua B.M. nox penakiueii [TapdentoeBoii H.A., AkiimonepHoe 00IIECTBO
«M3narenbcTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

» ®usmka, 10 kmacc/ Msixkumes I'.51., Byxosue b.b., Corckuit H.H. non penakiueit [TapdentseBoit H.A., AkiinonepHoe 00mecTBo
«M3nmarenbcTBO «lIpocBemenune»

» ®dusmka, 11 xiracc/ Mskumes ['.J1., byxosnes b.b., Yapyrua B.M. non penakuueii [TapdenroeBoit H.A., AkKnimoHepHOE 00IIIeCTBO
«M3narennctBo «lIpocBemenue»

o Jlunus YMK I' 5. Msikumesa. @usuka (10-11 i)
HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://fizikaprofi.ru/category/didakticheskie-10-11-klass/?ysclid=1008pydfvd20269293
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