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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI 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 ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpenoiaBaHusl yuyeOoHoro npeamera «duszmka» B o0Opa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEATU3alMU MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHHHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaT€pUajloOB C 3aJaHHBIMH CBOMCTBAMU WM APYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usmku Uit YpOBHS CpeaHero ooOmiero o0Opa3oBaHHs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

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

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3HKU PEaNMn3yeTcs MPEexKIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIUA CIHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecreunBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCSL 33/1a4yd C SIBHO
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3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCcTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUs HA
OOBsSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyallMd MpPakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECeYeHHI0 ydeOHOTOo Tpoliecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HE0O0X0oMMoe J1abopaTopHOEe O0O0OpYyAOBaHWE [JiS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIeYMBaeT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BUE ITU(POBHIX J1aOOpaTOPUIA.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOYYaAIOIIMXCA K HAYYHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJC MO3HAHUSA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YCHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMHUpOBaHWE YMEHHUH OOBSICHATH SIBJICHUS C  HMCIOJb30BaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TIPEACTABICHUA O pOJM (PUUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTikeHne STUX Telield 00ecTeunBaeTCsl PeleHueM CISAYIOMUX 3a1ad B
nporecce u3y4eHus Kypca GU3MKH Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

o MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00NMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMHUpOBaHWE YMEHUW TPUMEHITH TEOPETHUECKHE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3ju4HbIX 3aJad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anne GU3NYECKON MOJENH, aIeKBaTHON YCIOBHIM 3a1a4H;

e IOHUMaHWE (PU3MUECKHX OCHOB W TPHUHITUIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIAJICHUE METOJaMH CaMOCTOSITEIHHOTO ITUIAHUPOBAHUS W TPOBEACHUS
(GU3NYECKUX DKCIICPUMEHTOB, aHAIM3a M HHTEpPIpETArud UHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3/IaHUE YCIIOBUM [JIsl pa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJSETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNCHMUsT JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HMHIAWBHAYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIepUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepEeMElICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.
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HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>KCHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroroHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoJibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.
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Yuenuueckuu sxcnepumenm, nabopamopHule pabonivl

N3yuyenue nBuKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopMupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUHMANbHblE  Cuibl.  CBa3b  pabOTHI
HEIMOTEHIMAIBHBIX CHJI C M3MEHEHUEM MEXaHUYECKOW SHEPIHHM CHCTEMBI TEIL
3aKOH COXPaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIuu
TE€JIa Ha PUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenu CTpOEHHUsl ra3oB, XUJIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ m3smepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpEeHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS dvacTul raza. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue Menneneesa—Kiianelipona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Monens, HUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEHl.

HccnenoBanre 3aBUCUMOCTH MEXKly TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEeMBI U criocoObl €€ u3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHre mepBOro 3aKOHAa TEPMOJMHAMUKHM K u3omporeccam. ['paduueckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MPoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHaX. KoaddUIMeHT Mmoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duiMeHT MOJIe3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO0 BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH TeIionepeaye.

OneiT MO anuabaTHOMYy pAacCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammusvie cocmoanus eeuwyecmea. Dazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHM30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS! COBPEMEHHBIX MaTEpPUaJoB, B
TOM YHUCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJIEKTpUYeCKUil 3apsan. JlBa BHIa SIEKTPUUYECKUX
3apsinoB. [IpOBOIHMKM, OUANEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3zaumopeiictBue 3apan0B. 3akoH Kyiona. ToueuHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnojis. ITpuHiun
CYNEPHO3ULHUN DIEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JvanexkTprdyeckast MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3anMopenicTBre HAANEKTPU30BAHHBIX TET.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUYECKONU MPOHNULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUUECKUIT TOK. YCJOBUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.
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DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COIPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpUYeCKHd TOK B PacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyecknid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monunus. [1nazma.

TexHUUecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTEIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUSI.

HaGmronenue amextposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISETCS ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napabona, runepooia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (YHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: mexanndeckoe ABIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayl, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEN, XKHUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS TUCCOIMAIINSA,
raJibBaHHKa.

l'eoepaghus: BaxxHOCTB BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: nMpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
yu4€T TpeHuss B TEXHHUKE, MOALIMIHUKU, MHCIIOJIB30BAHUE 3aKOHA COXPAHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOnHa, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTy4YeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYHUHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npudoOpBHL,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3aUMOJEMCTBUE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUN MarHUTHON
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJS JUJIMHHOTO MPSIMOIO NMPOBOAHUKA W 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia JlopeHnua, €€ MOlyJib M HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM mnoJjie. Pabora cuiel JIopenna.
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SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHKYILIEMCS IIOCTYIIATEIBHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM UHAYKIIHAH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3ydeHre MarHuTHOTO I10JIS KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Kojaedanus

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmumTyna U ($aza KoJeOaHUH.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBpareHne sHepTU MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U

14



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IECKTPUUECKON
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KoJIeOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBaHnve MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUs pacnpoctpaHeHusi. Ilepuoa. CkopocThb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.
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[IIkana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIHLMHE, pajap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepenunu u guppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOJIApU3alus, udpakuus, UHTepPEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsmMonnHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl IOJHOIO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTosiHME W ONTHYECKas cujia TOHKOM auH3bl. [locTpoeHume wm3o0pakeHWii B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

16



TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Mojiesib CBETOBO/A.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cexTpa ¢ MOMOIIbIO AUGPAKIIMOHHON PEIIETKHY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAIBLHOM TEOPHH OTHOCHTEIbHOCTH

['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukuh.  lloctynatel
CIICUATLHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJICOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.

BousiHoBBIE cBoOMicTBa yacTull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue mHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompepeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BnusiHre painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKUE ACTIEKTHI AJIEPHON SHEPTETUKHU.
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OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHHE: JT03UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUKEHHE.

CostHeyHast cucrema.

Cosnne. ConHeuyHass akTUBHOCTh. McTouHuk sHeprum CoyHIA U 3BE3L.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpajabHbIA Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJEIOBATEILHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
rajaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macirabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be31s CEeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3bI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHM B COBPEMEHHON HayYHOW KapTHHE MHUPa, POJb GU3MIECKON TEOpUHU
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B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHpPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
Ounonoruu, XUMHH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIC C HU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DakT, rurmore3a, (Qpusnueckas BeJIWYHWHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIIMM Ha OCU KOOPJHHAT, CJIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpuUpojie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIE, TEUCTBUE
paaunaiyy Ha >KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpA30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJIu3.

leoepaghusi:  MarHuTHBIC TIOMIOCA 3eMJIM, 3K MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIIEpeaay, TIEHEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJOKOHHAS OMNTHKA,
coJiHeYHas barapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 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, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpPECAX TPaXIaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJI00ATBLHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYILIECTBISATh  MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENSITh IEN JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaTbHBIX U HEMATePUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
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pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 005acTy PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

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

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAMI0 WHPOPMAIUK Pa3IUYHBIX BHAOB U (POpM
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MMacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;
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CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpX aHUS B pas3IHuHbIX (opMaTax ¢
yu€TOM HazHaYeHUsI HHPOPMAIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alIUH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1elCTBHS:

OCYIIECTBISATH OOIICHNUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON W WHIMBUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh [EJId COBMECTHOM  JEeATEIbHOCTH, OpPraHUW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacmpenenarTh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUAEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBIISTh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparhb Ha ceds
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;
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cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJa/JeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M TJOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MPOTPaMMbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIuXcCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Mpeoiararomn
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJIEHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHAIBHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIeXy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce TpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

JEMOHCTPHUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMHUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpLUHAJIbHAsI CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TENO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3apsl IPU peleHuH (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWXKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJBIX TEJ, U3MEHEHHE 00BhEMA TeJl PY HarpeBaHUM (OXJIAXICHNHN ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
COCyZle, CBSI3b MEXKIYy NapaMeTpaMHd COCTOSIHHSI Tra3a B HM30MPOlECcax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3apsIIO0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHUE, HCIIONB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIbC TE€Jla, KNHETUYECKasd 3HEPrusi, MOTCHUUAIbHAA DHEPTHS, MEXaHUYECKAs
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKWCAaHWW IPABWJIBHO TPAaKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl (DU3MYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsl YHEPIUsl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JCHCTBHS TEIJIOBOTO JBUTATENs; IPU OMHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(GU3UYECKYI0 BETMYUHY C IPYTUMH BEIIMUYUHAM;

ONUCHIBATh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAN, PA3HOCTh MOTEHIIUAJIOB;
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IpU ONHWCAHWHM TPABWJIBHO TPAaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] M CIAWHHMIIBI, YKa3biBaTh (OPMYJIBI, CBSI3BIBAIOIINC
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYNHAMH,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPTUH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIUIBI JCHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynmupoBaTh TpobiieMy/3amady M = THIOTE3y y4eOHOro OKCICPHMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBATH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HMCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpoBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BU/JIe TaOJIUIl ¥ TpaUKOB, AeNaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BaHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTO OJKCICPUMEHTa, Y4eOHO-UCCIICNOBATEILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoaUMbIC I €€ PEIIeHHs, TPOBOJUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,
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pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4yeOHbIX  3a/Jady  COBPEMEHHbIE
nH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAaHUPOBATH JIESITEIIBHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJ€KBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKUM B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UUYECKUX MOJCNCH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHWs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOAA, €CTECTBEHHas W HCKYCCTBEHHasd
PaAOaKTUBHOCTD;
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ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KojebaHuii B KoyeOaTeaTbHOM KOHTYpE, 3apsijl W CHJIa TOKa B TpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M €AMHMIIBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIB3Ys
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, IEPUOJ TOJTypacIaia, SHEPTHs CBSA3H
aTOMHBIX SIZIEp, TNPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL;

aHANIM3UPOBaTh (PU3NYECKHUE MPOLECCHl U SIBJICHUSA, UCIIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
VWHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3indarh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHua;

CTPOUTh U OIUCHIBaTh H300paKEHUE, CO3aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB € MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUMH: IpPH 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
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coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OMBIT H
(GbOopMyIMPOBATh BHIBOIHI,

OCYILIECTBISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH C HCIIOJb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MaCHOr0 TpyJa MpU MPOBEACHUU HCCIEOBaHUHN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHUBATH PEATBHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH I TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAaIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUs B MOBCETHEBHOM
KU3HH,

IPUBOUTH PUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTU MPHU O0paleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JINUYHBIX COIUATIBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
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IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEILIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5 0 0 bubnmoreka [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

®da3oBbIe IEPEXOBI

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

Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 eKTpOCTaTHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTostHHBIN 25eKTpUYecKuil TOK. TOKU B 12 bubnnoreka [JOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATIBHON TEOPUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 0 0 bu6nmoreka [JOK
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https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pazneny 7
Pa3znen 6 OBOBUAIOILIEE MOBTOPEHUE

6.1 Obo06maroriee MOBTOPEHNE 4 E;f;;ﬁfﬁggﬁ £41007¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 0 0 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro MUupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOM i)a HOI1 K(z EI/IHII; MHUpa, B 1 0 0 bubmorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexanunueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MEXaHW4YeCKOoro ABMKeHus. IlepeMenienne 1 0 0 bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
bubmmoteka IIOK
4 P i 1 0 0
ABHOMEPHOE MPSMOJIMHENHOE JBUKEHHE https://m.edsoo.ru/f0c3620
5 PaBHOYyCKOpEHHOE NPSIMOJIMHEWHOE 1 0 0 bubmmnoreka [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHne. Y CKopeHue 1 0 0 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 0 0 bu6muoreka [JOK
MaTEPUaIbHOU TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTenbHoCcTH ["anuies. Bu6 OK
8 WueprmansHbie cucTeMbl oTcueTa. [1epBorii 1 0 0 nommoreka I

3akoH HproToHa
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. Ilpunnun cynepno3unuu

9 cui. Bropoit 3akon HeroTona st bubmorexa LIOK
' p B a https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TsbKkecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 Cuia octH. 3akoH ['yka. Bec Tena
yHpyr e https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddunuent tpennsa. Cuia
13 cor OTI;IBHSHH}I i ‘1;‘1) BI/I)KCHI/II/II) Tena B bubmmorexa LIOK
P pr A https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynarenbHOE 1 BpanaTeIbHOE TBUKEHUE
14 abcooTHO TBEPAOTO Tena. MOMEHT CUJIBI. bubmmnoreka HOK
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMiynbe cuibl. 3akoH bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHoOCTh cuibl. Kunetunaeckas
16 sHeprus matepuanbHO Touku. Teopema 00 Bubmmorexa [IOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[Torenuuaneshas sueprus. [loreHunanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmnoreka [JOK

npyxuHbl. [loTeHnanbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a
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18

19

IloTenumanbHEIC M HEIOTCHIMAIBHEIC CUIIBL.
CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJI C
H3MEHEHHEM MEXaHHISCKOM OHEpPIrun
CHCTEMBI Tell. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

Jlaboparopuas pabota Nel «VccrnenoBanme
CBSI3U PaOOTHI CHIIBI C H3MCHEHUEM
MEXaHUYECKOW SHEPTHHU Tejla Ha IIpuMepe
PacTSKCHUS PE3HHOBOTO XKI'yTa)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

20

Kontponbnast padora Nel mo teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKECHHS U B3aUMOJEHCTBUSA
YyacTHIl BelecTBa. Mozienu CTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

24

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenbcus

25

26

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei

KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYJI.
VYpaBHenue Menpeneesa-Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e
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27

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

JlaGopaTtopHnas padora No2 «MccnenoBanue

28 3aBHCUMOCTH MEX1y IapaMmeTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a
29 N3onporiecchl B uaeaaibHOM ra3e u ux bubnunorexa LIOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TepMOAMHAMAYECKON
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuuecTBo TermioTel u padbota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEprus 0JIHOATOMHOT'O UJIEAJIbHOIO Ta3a
bubnunoreka LIOK
31 Bugst reriontepesatn https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.
32 KonndecTBo TEIIOTHI PpH TEIUIONEepeiayve. bubmorexa LOK
. https://m.edso0.ru/ff0c5¢c36
AnuabaTtHbIi poliecc
33 [IepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubmuoreka [IOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubmuoteka [IOK
Bropoii 3ak0oH TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KII remnoBoit but6mmorekxa [IOK
MaIlI1HbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/I
37 DKOoJIOrn4yecKkre mpoodaeMbl TEIIOHEPTeTHKU
O6o06maromuii ypok «MonexyspHas bubnuotexa [JOK
38
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
39 KonTtponbHas padora Ne2 o reme bubmuoreka [IOK
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«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKID)

https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBaHue 1 KOHEHCAIHSL. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTh bubnuorexa [JOK

41 .

BO3Ayxa. HachlllieHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB bubmmoreka [JOK

42
KpucTauioB. JKuaKue KpucTabl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI

43 [1naBnenue u KkpuctayuMzanus. Y ienbHas Bbu6moreka [JOK
teruioTa uaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

44 v 0

PABHEHHE TEINIOROTO banatca https://m.edso0.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnmnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0c6bcc
[TpoBOJHUKY, TUDTIEKTPUKU U

46 n(l))n ﬂOBO HI/?KI/I 3aK(I:H COXpaHEHUs brbmmorexa [TOK

YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKOTO 3apsizia

47 Bsaumonericteue 3apsinoB. 3akoH Kynona. bu6muoreka [JOK
To4YeuHbIi dIIEKTPUYECKUM 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpsoxk€HHOCTB AJIEKTPHYECKOTO TOJIS.

48 [TpuHIMT CYTIePIIO3UITUH AIEKTPHIECKUX bubmmorexa LIOK

P UH Yep B N P https://m.edsoo.ru/ff0c6df2
noJiei. JInHuM HanpsoKEHHOCTH

49 Paborta cnit 3neKTpocTaTUYecKoro moJs. bubmuoreka [IOK

ITorennuain. Pa3sHocTh TOTEHITHAIOB

https://m.edsoo0.ru/ffOc6f00
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HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

50 3JIEKTPOCTATHYECKOM IIOJIE. 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTb
N bubnuorexa [IOK

o1 Onekrpoémkoctb. Konnencarop 0 https://m.edsoo.ru/f0c7126

59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. 0 bubmmoreka [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopnas pabota Ne3 "M3mepenue 1
ANEKTPOEMKOCTH KOHIeHcaTopa"

[TpunHIMI NeCTBYS U TPUMEHEHUE

54 KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara, 0
CTpYHHOTO MpUHTEpa. DIEKTpOCTaTUYECKas
3amyTa. 3a3eMIICHUE YIEKTPOIPHOOPOB
DNEKTPUUECKUN TOK, YCIOBHUS €r0

55 cymectBoBanus. [locrosunsiii Tok. Cuia 0
toka. Hanpsixenue. ConpotuBienue. 3akoH
Owma s yyacTka Ienu
[TocnenoBarenbHOE, apauIeabHOE,

56 CMEILIaHHOE COEIUHEHNE ITPOBOIHUKOB. 05 bubmmnoreka HOK
Jlaboparopnas pabota Ned «3ydenue https://m.edsoo.ru/ffOc74f0
CMEIUIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIIHOCTH ANMEKTPHUIECKOTO TOKA. 0 bubnuotexa [JOK
3akoH [[xxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa aJis TOJTHOM (3aMKHYTOM )

58 aeKTpudecKkoi renu. KopoTkoe 3amMpIkaHueE. 05 bubnmnoreka [JOK

JlaGopaTtopHnas padota Ne5 «M3mepenne S1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO

https://m.edsoo.ru/ffOc7ae0
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COIIPOTUBJICHUS»

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METaJJIOB OT TEMIEPATYPHI.
CBepXInpoBOAUMOCTh
60 DJIeKTpUYECKui TOK B Bakyyme. CBOICTBa
AIEKTPOHHBIX MMYYKOB
[ToaynpoBOAHUKH, KX COOCTBEHHAS U
61 o I/II\};E(I;)HEI}I npoBoauMocTh. CBOMCTBA Pp—N- bubmorexa HIOK
p p ’ https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DIEKTPUYECKHIA TOK B PAaCTBOPAX U
62 pacIuiaBax 3J€KTPOJIUTOB. Bbu6moteka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DnexTponauns
DIIeKTPUYECKHI TOK B Ta3ax.
. . bubmuoreka [{OK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuYecKre MpUOOPHI U YCTPOMCTBA U MX
64 1| aKquecxoe 1} IEMGHSHI/IC };'I I;lema bubmorexa HOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30TaCHOCTH
bubnunorexa LIOK
65 O6o00marmui ypok «JIeKTPOIUHAMUKAY
HHATOTIHH Yp poa https://m.edsoo.ru/ff0c88be
KonTtponpHas padora Ne3 mo teme
66 «Qnekrpocraruka. [1ocTosHHBIMI bubmuoreka [IOK

3JIEKTPUYECKNN TOK. TOKH B pa3an4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PesepBHblit ypok. KonTponbhas paboTa 1o 1 Bu6mumoteka [JOK
TeMe "DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. Q000NN yPOK 1O 1 bubnmnoreka HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl

[TocTostHHBIC MATHUTHI U KX

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 0 0 bubmuorexa [JOK
MAarHUTHOM MHAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsnuTHoe 1oJjie TPOBOTHUKA C TOKOM.

2 OmnsIT OpcTena. Bzanmoneiicteue 1 0 0 Bubmorexa ITOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM

3 JlabopaTtopHas padota Nel «3yuenue 1 0 1 bubnuoteka [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. JlabopartopHuas pabora 1 0 1 bubnmnorexa [JOK
No2 «MccaenoBanue qeMCTBUS IIOCTOSIHHOT'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 BIDK cs1 3apsDKeHHYI0 vactuiry. Cria 1 0 0 bubmmorexa [JOK
ABIDIYIIYIO P o my: https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ora cuinbl Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1 0 0
WHIYKIWH. 3aKOH JIEKTPOMarHuTHON
nHaykiuu dapanes

7 Jlaboparopnas pabota Ne3 «lccrnenoBanue 1 0 1 bubmuoreka [JOK
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SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW>

https://m.edsoo.ru/ffOcal50

10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MATHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTETU
3JIEMEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHUuTHAS WHIYKIIHS)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas padora Nel no teme
«MarHuTHOe 1osie. JIeKTpoMarHuTHast
VHTyKIIWSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIEeOaHMS.
Iapmonnueckue konebanus. Y paBHEHHE
rapMoHUuYecKux kojebanuit. [Ipespaienue
SHEPTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota Ne4 «MccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUi
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbI
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B HeaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXITY
MEXaHUYECKAMU H AJIEKTPOMArHUTHBIMH
KoJIe0aHUAMU

bubnmoreka [JOK
https://m.edsoo.ru/ff0cb820
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®opmyna Tomcona. 3akKOH COXpaHEHUS

bubmuorexa [JOK

15 SHEPTHH B HJICAILHOM KOJIe0aTeIbHOM https://m.edsoo.ru/Ff0chcA
KOHTYpE
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.

16 BrIHyX1eHHBIE MEXaHUYECKHE KOJIeOaHuU . bubmumoreka [IOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs
Ilepemennsbiii Tok. CUHYCOUJAJIbHBIN

17 IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO bubnuoreka [IOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS

18 Tpancdopmarop. [IpousBoactso, nepenaya u
noTpeOIeHne SIEKTPUIECKON SHEPTHU
Y CTpONCTBO 1 NPAKTUYECKOE IPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FEHEpAaTOpa bubmmorexa [OK

N https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTponepeaay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

20 aNeKTpodHeprun. KynbTypa ucnonab3oBanus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocts bubnnorexka [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI

99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

93 ONEeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U bubnnorexka [JOK

ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
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HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUS.

24
PasButue cpencts cBsi3u. Paguonokarus
25 Kontponsnas padora Ne2 «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMosMHEItHOE pacpocTpaHEHHE CBETA B
26 OJIHOPOAHOM cpeze. ToueuHbI HCTOYHHUK bubmmorexa [TOK
AHOpOA DS https://m.edsoo.ru/ffocd350
ceera. Jlyd ceera
OTtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue n300pakeHNH B MIOCKOM bubamorexa LOK
' p p https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 orpaxxenue. [IpenenpHbIi yroi mojaHoro bubmorexa LHOK
P P - hitps://m.edso0.ru/ff0cd7f6
BHYTPCHHETO OTPaXCHUS
29 JlabopaTtopHas padota Ne5 «M3mepenue bubnmnoreka [JOK
MOKa3aTesisl IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B THH3E.
30 ®opMya TOHKOW JTUH3bI. Y BEIMYECHHE bubmmorexa [JOK
P ’ https://m.edsoo.ru/ffocddle
JTUH3bI
31 JlabopaTtopHas pabota Ne6 «MccnenoBanue
CBOWCTB M300paXEHUH B TMH3AX)»
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 creta. L[Ber. JTabopaTopHas pabora Ne7
«HabmoneHne nucnepcun cBeTa
33 Wntepdepenius ceera. udpakuus cera. bubnuorexa [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
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[Tonspusanusa ceera

https://m.edsoo.ru/ff0cf02e

OnrTuyeckue MpuOOPHI M YCTPOKUCTBA U

35
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 Mexanuku. [locTynarsl cienuansHOM TEeopUn bubmmorexa LIOK
] 4 t P https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeIJIeHre BPEMEHU M COKpAIeHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 gacTuibl. CBSA3b MACChI C YHEPTHUCH H bubmmorexa [JOK
Hel- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponbnas padota Ne3 «Ontuka. OCHOBBI bubnunoreka [JOK
CIICLIMAIbHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexka [JOK
UMITYIBC HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeIiTHE U HccienoBanne Gorodddexra. bubnmnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 QﬁHmTegl)Ha J'I(I:I(b(l)OTOZ)(b(l;eKTa «Kpacnas bubmmorexa LIOK
g FBP https://m.edsoo.ru/ff0d015e
rparutay Gotoddpdexra
43 JNaBnenue ceera. Onbitel I1. H. JIeGenena. bu6mmorexa [IOK
XHUMHUECKOEe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHrueckue ycTpoucTBa U MPAKTUIECKOE
44 pUMeHeHue: (oToIIeMEHT, GOTOAATUHUK,
CoJIHEeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3a1ad mo reme «1€MEHTHI bubmuorexa [JOK
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KBAHTOBOU OIITHUKH)

https://m.edsoo.ru/ff0d0302

Mongens atoma TomcoHa. OnbBITE

46 Pesepdopra o paccesHuro o-4actu bubmmorexa [TOK
PPOPA p t https://m.edsoo.ru/ffod091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
47 IT b
OCTYJRTRI Bopa https://m.edsoo.ru/ff0d0afa
Nznyuenue u nornomieHue GoTOHOB MPU

48 ne g;o € aTroma ¢ ou:{oro q)OBHﬂ SHGPFI/II/I bubmmorexa [JOK

pexol N s P p https://m.edsoo.ru/ff0dOafa
Ha qpyroi. Buasl cekTpos
BonnoBrble cBolicTBa yactuil. BonHsl e

49 Bbpoiins. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYXKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue
OTkpbITHE PaTUOAKTUBHOCTH. OTBITHI

50 Pe3ep ¢o El’flo OIpEICJIEHUIO COCTaBa bubnuorexa LIOK

PPOPA pea https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUCHHS
CgoiictBa anbda-, 6eTa-, raMMa-u3IydeHUsI.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
OTtkpbITHE IPOTOHA U HEUTPOHA. MI30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubnuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble

53 peaknuu. Snepusiii peaktop. [Ipodiemsr, bubnmoreka [JOK

MEPCIECKTUBEBI, SKOJOTHYCCKUE aCIICKThI
SIICPHOM HEPTETUKHU

https://m.edsoo.ru/ff0d1356
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54

55

DneMeHTapHble YacTUulbl. OTKPBITHE
MO3UTPOHA. MeTO bl HAOTIOICHUS U
pPEruCTpaliK dJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMOICHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPay

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKHE
3BE3/IBI, IUIAHETHI, UX BUAUMOE IBHKEHHE,
ComnHeuHast cucreMa

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

56

Comnnaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTUKH.
3BE3/1bI ITIABHOM OCIJIEI0BATEIILHOCTH.
Buytpennee crpoenue 38€311. COBpeMeHHBIC
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposrrornu CoutHIa U 3BE3T

58

59

60

Muneunsiii Ilyte — Hama 'anakTuka.
[Tonoxxenue u npuxenne CoyHLa B
lNamaktuke. ['anmaktuku. YEpHbIE NBIPHI B
sIpax raJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe uznydeHue.
MeraranakTuka

HepeI_HCHHBIC HpO6HCMBI ACTPOHOMHUU

61

62

Kontponbras pabota Ne4 «DnemMeHTHI
aCTPOHOMUU U acCTPOPUIUKK»

Ob6o6maromuit ypok. Pons pusuku un
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ACTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COMMAIIBHOM M 3THYSCKOMN
chepax IeaTeIbHOCTH YelIOBeKa

63

O6o06utaromuit ypok. Ponb u mecto ¢pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

66

O6o6maromuii ypok. Pois ¢pusnyeckoit
Teopur B ((OPMUPOBAHHUHU TTPEIICTABICHHUIA O
¢bu3nveckoil KapTUHE MUpa

O6o6maromuii ypok. Mecto pusndeckoit
KapTUHBI MUpPa B 00ILIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
IPUPOJIC

PesepBHbIil ypok. MarautHoe mnoiie.
DNeKTPOMarHuTHASE WHYKIIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

68

Pezepuslit ypok. KBanroBas ¢usuka.
DeMeHThl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

52

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penaximeni [TapdenteeBoit H.A., AknnmonepHoe o6mecTBo «3maTenscTBO
«IIpocBemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Hunaxtnueckue marepuansl "®@uznka 10-11 knace A.E.Mapon, E.A. Mapon, M.,
"IIpocemenue”, 2014

TemaTudyeckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE paboThI Mo (uszuke 10-11

kiacc, M.0.I'pomuieBa, M3narenscTBo "Ox3amen" - 2012

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Lessonedy/ru
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