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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro

IIOCTPOECHHSL.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpUH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeunMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTixeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIeAyIONX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:
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e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHMUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

[Ipennaraemelii B mporpamMme no (U3MKE IMEepeueHb J1IabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JEaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHrue. Y CKOpeHre CBOOOTHOTO MaCHUS.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H

TOPHU30HTAJILHO.
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEICICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBukKEHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Lenbcus.
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Mopgens uneanmbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJICKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPUAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanuust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun
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CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.
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OnekTpudeckuii TOK B ra3ax. CamMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4yHbId (pakT, runores3a, (u3nyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
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ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUjJla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.
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Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyvHHBIN MassTHUK. MareMaTu4eCcKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoniebanusiMu. @Dopmyna TomcoHna. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMTAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPT U B IOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).
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HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B [ENM W3 [OCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MPENIOMIICHHE, MOspru3anus, audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBO1 pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHuH.
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HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdhepeHnm cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
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M3mepeHne noka3artesns NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3H€pFH€I>i H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/I}I
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doTorpdekra. YpaBHenue DiiHmTeitHa s hoTodddekTa. «KpacHas rpaHHIIa»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HAa YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS SHEPrHHM Ha Jpyroi. Bumisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.
TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOnroienue JIMHE4aToro cuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B szipe. Snepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOICHUS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Mueunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKON KapTHHE MHpPaA, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOAOOUS TPEyrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTALINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN

dHaJIn3.
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l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTb IPAKIAHCKON MO3ULIMN 00YUaIOIIETrocs KaK akKTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIbHOCTh B MHTEpEcax IpaxJAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;
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S) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATENbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECpXKaHUS B pazIMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM

ACATCIBHOCTH,
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pacrmo3HaBaTh MPEANOCHUIKM KOH(QIMUKTHBIX CHUTyallMii M  CMAr4athb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4ECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM;

pacuMpsATh paMKy y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIaJICTh ~ HaBbIKAMU  TMO3HABaTEIBbHOM  peduieKkcuM  KakK  OCO3HAHUS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H

OCHOBaHUIM;
[okyMeHT co3aaH B anekTpoHHow copme. Ne 39 ot 15.03.2024. NcnonHutenb: MyxameTt3sHosa J1.9. r'BﬂEKTPOHHbIﬁ
CrpaHunua 24 13 61. CTpanuua cosaaHa: 15.03.2024 14:54 =¥ TATAPCTAH



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLEHKU CUTYyallld, BEIOOpa BEPHOTO

pelieHus;
YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIDKCHUIO;
MPUHUMATh MOTHBBI W apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JIeSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIEHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHnn (PU3NIeCcKux 3a1ad;
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pacrno3HaBaTh (PU3MUECKUE SIBJICHUS (MPOIECChI) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, MCHApPEHUE, KOHJCHCAWs, TUIABJIICHUE, KPUCTAJUIM3AalMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIIMYMHAMU;

ONMCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaueHUsT W EAWHUIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T10JIE, HAMPSIKEHHOCTD I0JIs1, MOTEHLHMAN, PA3HOCTh ITOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBJICHUS, UCIIONB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIHUMNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWUYECKOM DSHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO ABHKEHHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
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bOpMYIUPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAXKEHUE W YCJIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHajn3a YCIOBUS 3a7a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  MPU  pEIICHWH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPENICTABJICHUS YICOHOW W HAYYHO-TOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
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YCTPONCTBAMH, JIJISi COXPAHEHHUSI 370POBbS U COOIOACHUS HOPM JKOJOTHUECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYNNE C BBHITOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPa3JIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEJIUYMHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJs, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU OMHUCAHUM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH

BCINYMHAaMU,
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OMUCHIBAaTh H3YyYECHHBIE KBAHTOBBIE SIBJCHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33Jla4u
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BBIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (PU3UUCCKUE BEITUYHHBI ¥ (HOPMYIIHI,
HEOOXOaUMBIC JUIs e€ PEIICHHUs, MPOBOJUTH PACUETHI M OIEHWBATH PEATbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MHGOpMAIIMH, TIOJIYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIy4aeMy0 HH()OpMAITHUIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAMOIIETO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPHUBACMON TTPOOIICMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3rKa ¥ METOJIbl HAYYHOT'O ITO3HAHUS 2 bubmmorexa [JOK
' ARL Hays https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kimnematitica 10 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hunamika 12 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3 10 1 1
AKOHBI COXpaHEHUSI B MEXaHUKE hitps//m.cdsoo.rw/ 74 172
Hroro no paszneny 32
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 | bubnuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHIH > https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 7 bubnuorexa [IOK
’ ®a3oBbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Utoro no pazgeny 35
Pasznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

! MeKTpOCTATIKa 14 https:/m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 17 bubnnoreka [HOK

' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 31

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHOoe noje. IJIeKTpoOMarHuTHast 16 | 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 16
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKHE U JIEKTPOMArHUTHbBIC 13 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHU4eCKHE U JIEKTPOMArHUTHbBIC bubnuorexa [JOK
2.2 9 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 Onmika 14 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no paszneny 35

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 7 1 bubnuotexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pasgeny 7
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITHUKHA 9 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenue atoma 6 bubmuotexa [JOK
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43 ATtoMHOE S71pOo

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

22

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 12 ngjﬁ;fg;gﬁ};ﬂlcwc
Hroro no pazneny 12
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Ob6o0miaromee MOBTOPEHNE 7 ng:?;;fgsiggif‘“cgk
Hroro no pazneny 7
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
®uznka — Hayka o IpUpoJIe.
1 Hayunble MCTZK bl HO?I,)H;)HI/I;I 1 bubmmorexa [OK
i A https://m.edsoo.ru/ff0c32e2
OKpPY’KaloILIEro Mupa
Ponb 1 mecTo usuku B

) (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JESTEIbHOCTH JIFOAEH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
nerkenud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSMOJIMHEHHOE bubnnoreka [JOK

6 1
JBIDKCHUE https://m.edsoo.ru/ff0c372¢e
PaBHOYCKOpEHHOE IPSMOJIMHEHHOE bubnnorexka [JOK

7 1
JBIDKCHUE https://m.edsoo.ru/ff0c372¢e

g PaBHOYCKOpEHHOE IPSMOJIMHEHHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372¢
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9 CBoOoaHoe majieHue. Y CKopeHue bubmuorexa [JOK
CcBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc
10 CBoOoaHoe majieHre. Y CKopeHue bubmuorexa [JOK
CcBOOOIHOTO ITaJICHUA https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe 1BUXEHHUE.
11 JBrmxeHne MaTepraibHOM TOYKH I10 bubmorexa [TOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
KpuBonuneiiHoe 1BUXeEHHUE.
12 JIBr>KeHME MaTepUAIbHOM TOUKH IO bubmmorexa [IOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun otHOcuTeNnbHOCTH ["anuest.
13 Wneprmanbabie CHCTEMEI OTCUETA bubnmnorexa LIOK
P . ' https://m.edsoo.ru/ff0c3be8
IIepBeb1it 3ak0oH HproTOHA
Macca tena. Cuia. [lpunnun
14 CyIIepHno3ulny cuil. Bropoul 3axoH bubmmorexa LHOK
yrep ' P . https://m.edsoo.ru/ff0c3be
HeroTona nist MaTepuanbHOM TOUKH
Macca tena. Cuna. [IpuHnumn
15 CYIIEPIIO3UIIUHN CHJI BpTo OM 3aKOH bubmmorera [TOK
yHep t ’ P . https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKH
16 Tpernii 3axkoH HeroToHa 1U1s bubnnorexka [JOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
17 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tela https://m.edsoo.ru/ff0c3el 8
18 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
TEena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddunuent tpenus.
19 Cuna CEH OTI/IBneI({qu:I opu BI/IE(CHI/II/I bubnnorexa LIOK
p pu A https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH HJIN rase
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Cuna tpenus. KoaddunueHT tpenus.
bubmuorexa [JOK
20 Cuna conpoTUBJICHUS NPU IBUKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WIH rase
3aKoH BCeMHUpHOro TsroreHus. Cuia
bu6mmoreka [IOK
21 TsbkecTH. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
3akoH BceMUpHOro tsaroreHus. Cumna

22 s)kectu. [lepBas kocMuuecka bubmmorexa LIOK

TSKECTH. Basi KOCMHUY s

P https://m.edsoo.ru/f0c3d00
CKOPOCTH
[TocTynarenbHoe U BpamareabHOoe

” JBUKCHHE a0COIOTHO TBEPAOTO TeIa. bu6mmoreka [IOK
MowmenT cunsbl. Ilnedo cuiibl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
[TocTynarenbHOE U BpalaTesibHOE

24 JBIKEHHE a0COIIOTHO TBEPJOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liieuo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MaTepralbHONM TOYKH,

)5 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubnuoreka [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE MBUKEHUE
PaboTa 1 MOIITHOCTH CHITBL.

26 Kunernueckast sHEprus MarepuaabHON bubnnorexka [JOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn
PabGoTa 1 MOIITHOCTH CHITBL.

7 Kunernueckas 3Heprust MaTepuaaIbHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun
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28

[ToTenunanbHas 3HEPTHUA.
[ToTenunanpHas SHEPTUsl yIpyro
ne(OpMUPOBAHHOI MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMIH

10.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

29

IToTreHumanpHas SHEpTHUs.
[ToTeHunanpHas 3HEPIUsl yIpyro
neGopMUPOBaHHON NPYKUHBIL.
[TorennmansHast SHEPrUs Tesa BOIU3U
IIOBEPXHOCTU 3€MJIU

13.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

30

IloTenuuanbHble U HEMOTEHIMAIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTUH

15.11

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

31

[ToreHnansHbIe ¥ HEMOTEHIIUATBHEIC
cuiibl. CBsI3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUUECKOM
SHEeprun

17.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

32

[loTeHumanbHble U HEMOTEHIUATILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM IHEPTUN CUCTEMBI TEll.
3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTHH

20.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

33

JlabopaTtopHas pabota «lccnenoBanue

22.11
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CBSI3U pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOM HEepIruu Tejia Ha
MIpUMepe PacTSKEHHs] PE3UHOBOTO
KIyTa»

34

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKE

2411

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

35

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

36

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, XXUIKOCTEH
U TBEPJIBIX TEII

37

Macca MOIJICKYIJIL. KommuectBo
BemecTBa. IloctosHHas ABoraz[po

38

Temuosoe paBHoBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp
Lenbcus

39

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

40

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

41

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeaHEeN KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

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

42

AOcomnroTHas Temreparypa Kak mepa

bu6mmoreka [IOK
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cpeAaHel KHHETUYECKON SHEPIUu https://m.edsoo.ru/ff0c511e
JIB>KEHUS MOJIEKYJ. Y paBHEHHUE
MenaeneeBa-Kianeiipona
43 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
44 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
JlabopaTopHas pabota «lccnenoBanue
45 3aBUCUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHUSI pa3pEKEHHOIO ra3a
46 H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyecKoe MmpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
47 H3omnporiecchl B UA€aITbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyecKoe MpeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
43 crocoOb! €€ n3mMeHenus. KonmaecTro bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrus OAHOATOMHOI'O UJIEAIbHOTO
rasza
BuyTtpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
49 cnocoObl €€ n3meHenus. KomnuecTso bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOIO HICAIBHOTO
rasza
50 Bunael rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢36
51 VY nenbHas TEII0EMKOCTD BEIIECTBA. bubnnorexka [JOK
KonuyecTBo TemnoTs! npu https://m.edsoo.ru/ff0c5¢c36
[okymeHT cosaaH B anekTpoHHon copme. Ne 39 ot 15.03.2024. NcnonHutens: MyxameTtasHosa J1.9. B I/IEKTPOHHbBINA

Ctpanuua 40 13 61. CtpaHuua cosgana: 15.03.2024 14:54 =¥ TATAPCTAH


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

Teronepenaye. AauabaTHbINA MPOIIECC
5 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
MPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ff0cSefc
53 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO0 bubnmoreka [JOK
MPUMEHEHHUE K U30IpoLieccaM https://m.edsoo.ru/ff0cSefc
54 [lepBblil 3aKOH TEPMOAMHAMUKH U €T0 bubnmoreka [JOK
MPUMEHEHHUE K U30IpoLieccaM https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs nporieccos B
55 npupoje. Bropoii 3akoH bubmmorexa [JOK
PHPOXE. P https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
56 [Tpuniun nevicreus u KIIJ TenmoBoit bubmuorexa [JOK
MAaIlIVHBI https://m.edsoo.ru/ff0c600a
57 [Tpunun nevicreus u KII/ TenmoBoi bubmuorexa [JOK
MAaIlIVHBI https://m.edsoo.ru/ff0c600a
58 Hukn Kapno u ero KITJ{
59 Hukn Kapno u ero KIT{
60 DKOJIOru4ecKue mpooIeMbl
TETUIOHEPTETUKH
61 O6o0maromuii ypok «MosexyspHas bubnmnorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padbota no teme
62 «MonekynspHas ¢pusznka. OCHOBbI Bubmmorexa LOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
63 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexka [HOK
Hcnapenne u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIhHAS
64 BJIAXKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [TOK
AYx3- H https://m.edsoo.ru/ff0c64d8
nap
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AOCOIIOTHAS U OTHOCHUTEIbHAS
bubmuorexa [JOK

65 H i 1
BABKHOCTD BO3AYXa. HACHIICHHbH https://m.edsoo.ru/fl0c64d8

nap

Teépnoe Teno. Kpucraminyeckue u

66 amopdHbIe TeIa. AHU3OTPOIHS | bubnnoreka [HOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65{0
Kkpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
[InnaBneHue u KpUCTATUIU3ALIMSL.

67 VaenbpHas TEII0Ta IIaBJIEHUS 1 bubnnorexa LIOK

A ’ https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6mmoreka [IOK

68 o 1
¥PaBHEHHC TEILIOBOTO banarca https://m.edsoo.ru/ff0c6820

bubmuorexa [JOK

69 VYpaBHeHHe TEIIOBOro Oaianca 1

PABHERHE TEIOBOT i https://m.edsoo.ru/ff0c6820
OnexkTpu3anus Tel. DIEKTPUUECKUI
P P bu6mmoreka [IOK
70 3apsan. JlBa BUIa SJIEKTPUUECKUX 1

https://m.edsoo.ru/ff0c6bce

3aps/10B

IIpoBOAHMKY, TUINEKTPUKH U
71 MIOJIYTIPOBOIHUKH. 3aKOH COXPaHEHUS 1
NEKTPUYECKOTO 3apsaja

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

B3aunmopeiicTBue 3aps10B. 3aK0H

72 Kynona. ToueuHBIH 3I1EKTPUIECKUI 1 bubmnorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB AIIEKTpUYECKOro
7 nosis. [IpuHnun cynepno3unuu | bubmuoreka [IOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
74 Hanps:k€HHOCTD 3JIEKTPUYECKOTO 1 bubnuotexa [JOK
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noist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0c6df2

AJIEKTPUYECKUX MoJel. JInnun

HANPsHKEHHOCTH
Pabota cwit aiekTpocTaTHiecKkoro
75 noist. [Torennuan. Passocts 1 Bubmaorexa ITOK
’ ' https://m.edsoo.ru/ff0c6f00
MOTEHI[NATIOB
Pabota cuit 3eKTpOCTaTHIECKOTO
76 nonad. ITorennuan. PasHocts 1 bubmmorexa LIOK
’ ' https://m.edsoo.ru/ff0c6£00
IOTEHI[AATIOB

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
bu6mmoreka [IOK

77 . 1
SCKTPOCTATHICCKOM HOe https://m.edsoo.ru/ff0c7018

I[I/IBJI@KTPI/I‘ICCK&SI MMPOHUIACMOCTDb

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
bu6mmoreka [IOK

78 . 1
SJCKTPOCTATHHACCKOM HOTIE https://m.edsoo.ru/ff0c7018

ZII/ISJ'IGKTpI/I‘-ICCKaSI IMPpOHUIACMOCTDb

bu6nmoreka [JOK

79 9 & . K 1
JICKTPOCMEOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126

DNEeKTPOEMKOCTD TIJIOCKOTO

80 KOHJIEHCATOpa. DHEPIUA 3aPSKEHHOTO 1 bubmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
DNEeKTPOEMKOCTD TIJIOCKOTO
81 KOHIeHCAaTOpa. DHEPIHs 3apsHKEHHOr0 1 bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
%) JlaGopatopHnas pabora "HM3mepenue 1 )
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
83 KOHJIEHCATOPOB, KOIMPOBAJILHOTO 1
amnmnapara, CTpyHHOro npuHTepa.
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DneKTpocTaTHUecKas 3aluTa.
3a3emIleHue AIIEKTPOIpUOOPOB

84

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma st
y4acTKa [enu

85

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«M3yueHne cMemaHHOro COSTMHCHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

86

PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

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

87

PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

88

PaGoTta u MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

89

3axon OMa 715 MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucTtouHnka ToKa u
€ro BHYTPEHHETO CONPOTHUBIICHHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7aec0

90

DJIEKTPOHHAS MPOBOJIMMOCTh TBEPBIX
METALUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS METAJIIOB OT
TeMmeparypbl. CBEpXIPOBOIUMOCTh

91

3J'ICKTpOHHa$I MMpOBOAMMOCTD TBépIILIX
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METaJIJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJIIIOB OT
Temieparypbl. CBEpXIpOBOIMMOCTh

92

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX MMyYKOB

93

ITomynpoBoiHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAUMOcTh. CBOMCTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
npuOopHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

94

DNEeKTpUUECKUN TOK B pacTBOpPax U
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpoIUTHYECKAast JUCCOIHAIIHS.
DnekTponus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

95

DIEeKTpUYECKHI TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
ONEKTPOIUTHYECKAS AUCCOLUALIMS.
OneKTponan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

96

DNEeKTpUYECKH TOK B raszax.
CaMoCTOSTENILHBIN U
HECaMOCTOSITENbHBIN pa3pax. MosHus.
IIna3zma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

97

DNeKTpUYECKHUI TOK B ra3ax.
CamocTosTeTbHbIN 1
HECaMOCTOSITENbHBIN pa3pan. MosHus.
[Tnazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

98

DnexTpuueckue nprudopsl U
YCTPOICTBA U MX MPAKTUUECKOE
npuMeHenue. [IpaBuna TeXHUKU
6e30macHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc
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99 O6o006maromuit ypok | bubnmoreka [JOK
«INEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no teme

100 «Qnektpocraruka. [locTosTHHBIN | bubnnoreka [HOK
3JeKTpudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMyYHBIX Cpeaax»

101 Pesepsublii ypok. KonTponsnas 1 bubnuoreka [IOK
pabota o Teme "DIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

102 PesepBHblil ypok. O600maronuii ypok 1 bubnuorexa [IOK
o reMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 102
[MPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoka Beero Kontpoabubie | IlpakTnueckue fI[:;‘?eHHﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo0.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarnuTtHO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 1 bubnnorexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota | 1 bubmuoreka [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAyKIus. [loTtok

6 BEKTOpa MarHUTHOM UHAYKIUU. D(C 1
WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM
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uHaykuuu Papaaes

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHaykuu. IJ1C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sBJICHUS
AJIEKTPOMATHUTHOU WHIYKITHH)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. 9J{C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TIOJIsI KaTYIIKH
C TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

10

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. J/]C caMOMHIyKIHH.
DHeprusi MarHuTHOTO TOJIs1 KaTYLIKH
C TOKOM. DJIEKTPOMArHUTHOE T0JIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

11

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMThl, JIEKTPOABUTATEb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1eYb

12

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IH}IyKIII/ISI»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cab82

13

KonTponbhas pabota no teme
«MarHauTtHoe 1osne.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

14

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apMoHndeckue

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06
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Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHuM.
[IpeBparenue sHepruu

15

CB00OIHBIC MEXaHUYECKHE
KosieOanus. ['apMOHHUYECKHEe
KosieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

bub6nmoreka IIOK
https://m.edsoo.ru/ff0caf06

16

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Neproa MaJbIX KOJICOaHMIA Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI IPy3a»

17

Konebatenbubiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIC KOJIcOaHUs B
UjicalbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexay MeXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

18

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHS B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIIOTHS MEXAY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cb&20

19

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B HICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4

20

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UACAITBHOM
KoJ1Ie0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

21

HpCI[CTaBJ'ICHI/IC 0 3aTyXarumux

bubnunorexa LIOK
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KosicOaHuAX. BeIHYKICHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

https://m.edsoo.ru/ff0cbb86

22

[IpeacraBieHne O 3aTyXaroOIINuX
KosieOaHusx. BeIHyXIeHHBIE
MeXaHn4eCKHe Koiiebanus. Pe3onanc.
BBIHY)KHCHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHU

bub6nmoreka IIOK
https://m.edsoo.ru/ff0cbb86

23

[lepemennsiii Tok. CHHYCOUaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

24

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

25

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa nNepeMeHHOro TOKa,
JIMHHM 3JIEKTponepeaayd

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

26

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesay

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

27

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnonszoBaHus
JIEKTPO3HEPIUHU B ITOBCEHEBHOMN
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KHU3HHU

Mexanndeckue BOJIHBI, YCJIOBUA

-8 pacupoctpanenus. [lepuon. Cxopocts | bubmmoreka [JOK
pacrpoCTpaHEHUA U JJINHA BOJIHBEL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIbHBIE BOJIHBI
Mexanudeckre BOJIHBI, yCIOBUS

29 pacnpoctpanenus. Ilepuon. Ckopocthb 1 bubmuoreka [JOK
pacnpocTpaHeHus U JJIMHA BOJIHBEL. https://m.edsoo.ru/ff0cca54
[lonepeunsie ¥ MPOIOIbHBIE BOJIHBI

30 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 1 bubnnorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

31 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 1 bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX

. bubnnorexa [IOK

32 CBOMCTBA U cKOpocTh. [Ikana 1

https://m.edsoo.ru/ff0ccfe0

QJICKTPOMAIrHUTHBIX BOJIH

ONEKTPOMAarHUTHBIE BOJIHBI, UX
33 cBOMCTBA U cKOopocTh. [Ikana 1
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ccfe0

[IpuHUMIIBI paIOCBA3U U
34 teneBuaeHus. Pa3zButue cpencts 1
cBs3u. Pagnonokamnus

35 Konrponsnas padora «Konebanus u 1 | bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE
36 CBETa B OJHOPOJHOMU Cpejie. | bubmmnorexa [JOK
Todeunslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
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[IpsamoniuHetHOE pacpoCTpaHEHUE
37 CBETa B OJIHOPOJIHOM Cpejie. bubmuorexa [JOK
Todeunslii KICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
38 oTpaxxeHus ceera. [loctpoenue bubmmorexa [TOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IIIOCKOM 3€pKajie
OtpakeHue cBeTa. 3aKOHbI
39 oTpaxkeHus ceera. [loctpoenue bubmmorexa [IOK
p o p https://m.edsoo.ru/ff0cd4e0
N300paXEHUI B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
40 BHYTpeHHee oTpakeHue. [IpenenbHblil Bu6motreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKE€HUs
IIpenomnenue ceera. [lonHoe
A1 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YIOJI IIOJIHOI'0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUs
4 JlaGopatopHas pabora «3mepenue bubmuoteka [IOK
[oKaszareJist IPEeJIOMIIEHUsI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuii B
43 nuH3e. PopMysia TOHKOW JIMH3bI bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
JIunzel. [loctpoenue nzobpaxenuii B
44 nuH3e. Popmysia TOHKOM JIMH3bI bromorexa OK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
45 JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
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M300paXKeHUH B TUH3AX»

46

Hucnepcus cBeta. CoXHBIN COCTaB
Oenoro cBera. LlBet. JJaboparopHas
paborta «Habmoaenne nucrnepcuu
CBETa»

47

Hucnepcus cBeta. CoXHBIN COCTaB
6emnoro csera. Lser. JlaboparopHas
pabota «Habmoaenue aucnepcuu
CBETa»

48

WnTepdepenmus ceera. Audpakuus
cera. JluppaknuonHas pemeérka

bubmuoreka [IOK
https://m.edsoo.ru/ff0ced22

49

WnTepdepennus ceera. Judpakuus
cera. JluppaknuonHas pemeérka

bubnunoreka LIOK
https://m.edsoo.ru/ff0ced22

50

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf02e

51

[Torepe4HOCTh CBETOBBIX BOJIH.
IHonspusanus ceera

bubmmoreka IIOK
https://m.edsoo.ru/ff0cf02e

52

OnTuueckue npudbOpsI ¥ yCTpoiicTBa
U YCIIOBHSI X 0€3011acHOTO
IPUMEHEHUS

53

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

54

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOU MeXaHuKH. [locTymarsl
ClielIMaIbHON TEOPUU
OTHOCHUTEIIFHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

55

OTHOCHUTENLHOCTh OIHOBPEMCHHOCTH.

but6mmoreka [IOK
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3aMeiJIeHUe BPEMEHH U COKpaIEHUE https://m.edsoo.ru/ff0cfa42
JUTHHEL
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
56 3aMeIeHUEe BpEMEHU U COKpallleHHE Bubmaorexa ITOK
p p https://m.edsoo.ru/ff0cfa42
JUTHHEL
DHEPrus U UMITYJIbC PEIATUBUCTCKON
57 yacThllbl. CBsA3b MAcChHI C SHEPTUEH U bubmmorexa LHOK
Hpt- p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
DHEprusi 1 UMITYJIbC PEISITUBUCTCKOMN
58 gacTtubl. CBI3b Macchl C DJHEPTUEH U bubnmorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTtponpsnas padora «OnTuka.
59 OCHOBEI ClIEIIHATIBHON TEOPHUH buGnuorexa [IOK
p https://m.edsoo.ru/ff0cf610
OTHOCUTEIHLHOCTH)Y
60 ®oronsl. opmyna [1nanka. Dueprus Bu6moteka [IOK
U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
61 ®oronsl. opmymna [Inanka. Jneprus bubmmnoreka HOK
U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE
bu6mmoteka IIOK
62 ortodddexra. OnwiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroeToBa
3akoHsI poTor(PpdexTa. YpaBHEeHUE
63 3171HLHTeI(711)Ha z[an){(b(bOToa(p(geKTa bubmmorexa LIOK
) https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» potospdexra
3akoHbI poTor(pdexTa. YpaBHeHHE
64 SﬁHmTegﬁa ﬂnqs)[(b(bommb;ema bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» potospdexra
65 Hasnenue ceera. Omnbite [1. H. bubnuotexa [JOK
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JleOeneBa. XMMUYECKOE JIEHICTBUE https://m.edsoo.ru/ff0d04a6
CcBeTa
Jasnenne ceera. Onbitel I1. H.
66 JleOeneBa. XMMUYECKOE IEHICTBUE Bubmaorexa ITOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue ycTpoucTBa u
67 MPaKTUYECKOE TPUMEHEHHE:
¢dorosnemenT, HoTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
63 Pemenue 3aga4 mo reme «JIEMEHTBI bubmuoreka [IOK
KBAaHTOBOU OITUKH) https://m.edsoo.ru/ff0d0302
€9 Pemenne 3a1a4 1mo Teme «QJIEMEHTBI bubnunoreka LIOK
KBAaHTOBOU OIITUKH) https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OmnbITEL
70 Pesepdopna o paccessHUIO 0-9acTHIT bubmorexa [IOK
paop p ’ https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozienb aToma
bu6nmorexa LIOK
71 IToctynartel bopa
y p https://m.edsoo.ru/ff0d0afa
M3ayduenne n mornomenue GOTOHOB
72 I I/I}l"Iqe €X0/1€ aToMa C OJIH(()l;O OBHSA bubnuorexa [IOK
p P . yp https://m.edsoo.ru/ff0d0afa
SHEPTrUu Ha apyroul. Buasl criekTpos
M3ayduenne n mornomenue GOTOHOB
73 I I/I}l"Iqe €X0/1€ aToMa C OJIH(()l;O OBHSA bubmotexa HOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroul. Buasl criekTpoB
BomHoBEIEe cBOMicTBa YacTUIl. BOJIHEI
24 ne bpoins. KopnyckynspHo- bu6muoreka [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YE€HUE
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75

BoHoBEIE cBoOiicTBa yacTull. BoIHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

76

OTKpBITHE PAHOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpenenenuro
COCTaBa paIlUOAKTHUBHOI'O U3JTYUCHUA

bub6nmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

77

CaoticTBa anbda-, 6era-, ramma-
u3iIydeHus. BiausHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

78

OTkppITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

79

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. A nepHblil
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
DYHEPIreTUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

80

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. A nepHbli
peaktop. [Ipo6iemsl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI S1€PHOM
SHEPTreTUKHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

81

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHAa. MeToabl HaOMOICHUS U
PEruCTpaLvK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTaIbHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

82

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpalyy 3JEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIeCcKoil KapTHHBI MUPAY»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

83

Bupg 3sésnnoro neda. Co3se3nus,
ﬂpKI/Ie 3B63Z[I>I, IIJTaHEThI, UX BUINUMOC
newxkenne. ConHeyHas cucreMa

84

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk sueprun CosHia v 3BE311

85

Comnuie. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

86

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpEeHHEE
cTpoenue 3B€311. COBpEMEHHBIE
MPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBostory CosHIA U 3BE3]1

87

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TIIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 38€37. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spoimronu CoJHIIA U 3BE3

88

Mieunsiii [1yre — Hama ['anakTuxa.
[Tonoxenne n aBmxenne CosHua B
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lNanaktuxe. ['anaktuku. Y€pHnie
JBIPBI B SIIPax TajJakTHK

89

Bcenennas. Pa3beranue rajgakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe U3nyyeHue.
MeraranakTuka

90

Bcenennas. Paz0beranue rajakTHk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

91

Hepemennsie mpoOieMbl aCTPOHOMUU

92

KoHnTponpHas padora «DI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

93

Ob6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOHN cdepax AesITeTbHOCTH
YeloBeKa

94

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

95

O6o6maromuii ypok. Pons u Mmecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

96

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B GOpMUPOBAHUH
MIPEICTABICHHUH O (HU3UIECKOI
KapTHUHE MHUpa
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97

O6o06maromuii ypok. Posb
bu3nIecKoit Teopuu B GOPMHUPOBAHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

98

O6o06maromuii ypok. Mecto
¢u3uveckoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPECTABICHUN O IPUPOIC

99

Ob6o06maromuit ypok. Mecto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHHIA O TIPHPOJIC

100

Pe3zepBHbIil ypok. MaruutHoe nosie.
DJIeKTpOMarHuTHask UHIYKIUS

101

PesepBublil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

102

Pesepnsiit ypok. KBanroBas ¢usuka.
DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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Jluct cornacoBaHus k gokymeHTy Ne 39 ot 15.03.2024
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JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 MyxameT3aHoBa J1.0. A
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