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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHLIETIIIUUA TIpenojiaBanus yuyeOoHoro npeamera «Duszmka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATM3aALUU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameramMu. B Hel
OTIPENENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YyIbTaThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Ou3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX MPUPOJbI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. IkoabHBIN Kype PU3NKN — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHUM, HM3y4aeMbIX XHUMHEH, OUOJOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTE€pUajlOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3uKd JUISI YpPOBHS CpeaHero ooOmiero o0Opa3oBaHMs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEealn3yeTcs MPEexIe
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMUA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlECCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHamieHuss kaOmHera Qusmku. Ilpm sToM  oOecreunBaeTCs  OBJIAJCHUC
OOy4aromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacyETHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCSL 33Jl1a4yd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIbIO, MTO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOro Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoMMoe J1abopaTopHOe O0O0OpYyAOBaHWE [JIS BBITIOJTHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBaeT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00Opy/IOBaHME MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU LEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3YyYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMeHUN OOBSACHATH SBICHHUS C HUCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1elield 00ecrneunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opmMupoBaHMe yMEHUA TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKO MOJIENH, aJIEKBATHON YCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
GU3MYEeCKUX DKCICPUMEHTOB, aHajdnu3a W HMHTEpPIpETarud UHGOPMAIIIH,
OTIpeIeNIeHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
poBeNeHusT J1abOpaToOpHBIX pPabOT H OMBITOB € YYETOM HMHIAMBHUIYaJTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUSA IMPUPOIBI.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEeIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenumanbHas JHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bI €€ n3meHeHus. KonnuecTBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOrOo  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. l[lepBwiii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. I'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  J€UCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoahduimeHT monae3Horo
nericTBus TemioBod mammmHbl. [{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbI TEIUIOIHEPT€TUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIioneperaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJTM3anus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHUaoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh  anekTpuueckoro moiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

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

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbIH (akT, runores3a, Qunmyeckas BEIMUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOM NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMazZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaeucTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOWMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHWTHOM WHAYKUWMH. KapTWHA JWHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TOPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABHXKYIAs CUjla WHIAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIEGHHME CaMOMHAYKUMHU. OJIEKTPOABWKYIIAsS CHJA
CaMOMHIYKLIMH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTaPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHU OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepumona, wacrtora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarUux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA W NPAKTHYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakius,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, OJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpoWCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO IPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEpTHUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHUYecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(h(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morioumieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DinieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpEKOB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3Bé&nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeyHast cucrTeMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBbI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MATILHOM M 3TUYECKOU cepax AesSTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0MS TPEYTOJIHLHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpPUPOJE, KoJieOaTelbHbIC
JIBVKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUTMYECKOW PpEMmIETKH, CHEKTPaIbHBIN
aHamu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusnka» T0KHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATE€IbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIGHHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIlIeHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCIIE€ B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOATENbHO  (OpMyJNIHpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJCp>KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (HU3UKE B TMPAKTUYECKYI0 O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

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

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

Pabora c nunopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypCcOCOEpEeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuYHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYIIECTBIATH OOIICHNE HA YpOKaxX (PM3UKH M BO BHEYPOUHOU JIESTEINBHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallMH M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W MHAUBUAYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYHIECTBJIATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JIaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOECBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH aJaNnTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICAJbHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJECHCALMs, IUIABJICHUE, KPUCTAJUIA3ALMS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JIB)KEHUE, UCIOIb3ys (DU3NUECKUE BEINYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCNONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi YHEPIrUsl XaOTUUYECKOTO JABUKEHHUS MOJIEKYJl, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIUYMH, HX
o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBAaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYUHBI: JICKTPUUECKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIINAJIOB;
IpU ONHCAHWM TPABHIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEeMbIX
BEIIMYMH, MX OOO3HAUCHMS] W EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBHUS UX O€30MaCHOTO UCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpY/IOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAYy  (GU3UYECKUMU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE TMPOIIECCOB OKPYXAIOIIETO MHpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIA JEKTPUUECKUM 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SAEpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHHES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (AIEKTPUYECKUE, MATHUTHBHIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTOJNB3Yd (U3UYECKUE BEITHYMHBI:
IIEKTPUYECKUIN 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJBIKYIIAS CHiIa, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTh
KAaTYyIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OIMHUCAHWM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHHUS M TMPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3yeMbBIX BEJMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCIICOBATEIIFHOTO W IMAPaLICILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS HMITYJbCa, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, 0O0JIacTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl Jlopenta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHMIO (PH3WYECKUX SBJICHUN U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MUECKUX BEIMYUH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHUH: MPHU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHHUS,

coOI01aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W TMPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXIIEHHI C OMOpoi Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIOMYJISIpHONM MH(OpPMAINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3710POBbsS M COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pPA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHUBATH
BKJIaJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' AR AV https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O PUPOJIE.
Hayunble MeTObI TO3HAHUS
OKpy»Karoiero mupa. Pois u mecto
1 Q)HZYI/IKI/I B opmu EBaHHH 1 bubmmorexa LOK
vp p . https://m.edsoo.ru/ff0c32e2
COBPEMEHHOI HAyYHOU KapTHUHBI
MHpa, B IPAKTUYECKOMN ACSITEIBHOCTU
ojen
2 CrapToBast KOHTpOJbHas paboTa 1 1
Mexannueckoe IBHKEHUE.
OTHOCUTETHPHOCTh MEXAaHUUECKOTO
3 BrkeHus. [lepemenienue, CKOpocTh 1 bubmmorexa [OK
8 P » CROPOCTE, https://m.edsoo.ny/ff0c3508
yckopenue. PaBHomepHoOe
NPSIMOJIMHEMHOE JBUKEHUE.
4 PaBHOYyCKOpEHHOE MpsIMOTIUHEITHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majieHne. Y cKopeHue ] bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.
6 I[I;I/I)KCHI/IC MaTepUaIbHON TOYKH IO 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
7 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexa [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

[ToreHunanbpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJIN

8 Cynepro3uiuu cui. Bropoii 3akoH
YHep t P . https://m.edsoo.ru/ffOc3be8
HproToHa 17151 MaTepUaIbHON TOUYKHU

9 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

10 TspkecTu. [lepBas kocMuueckas bubmmorexa [IOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

1 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenusi. Koaddumment tpenus.

12 Cuna Zgn OTHBJIeI({bI/I(i;)[ apu I[BI/IE(GHI/II/I bubmmorexa LHOK

P P https://m.edsoo.ru/ff0c3{f76
TeJa B )KUJIKOCTH WJIU ra3e
HNMnynsc MaTepuanbHOW TOYKH,

13 CHCTEMbI MaTEPUAJTIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE 1BUKEHHE
Pabota u Mo1IHOCTD CHITBI.

14 Kunerndeckas sHeprust MarepuaibHONR bubnmnoreka [JOK
Touku. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPTUHN
[ToreHmanpHas 3HEPTHUsL.

ITorenmmanbHast YHEPTHSI 0
. P YIIPYT bubmuoreka [IOK
15 ne(OpMUPOBAHHON MPYKUHBI.

https://m.edsoo.ru/ff0c461a




16

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b paboThHI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

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

17

JlaboparopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHECPTHUU
Tella Ha MPUMEPE PACTIKCHUS
PE3HHOBOTO KIyTa

18

[TocTynarenbHOe U BpalaTeabHOe
JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuinl. Ilnedo cunel. YcmoBus
paBHOBeECHS TBEPAOTO TEIIA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

19

20

21

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

23

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3Mmepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

24 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

75 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

26 3akoH /lambToHa. ["a30BbIC 3aKOHBI

7 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
JlaGopaTtopHnast pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 KonTtponpsHast pabora o Teme
"MonekynsipHas ¢puzuxa'

30 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEIbHAS

31 BJI&KHOCTh BO3/1yXa. HachleHHbIl bubmmorera [TOK

https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

1 aMmopdHbIe Tena. AHU30TPOIIHS bubnuorexa [JOK
CBOMCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
BryTperti 3Hepr1/1i{ bubnuorexa [IOK

33 TEPMOJIMHAMUYECKON CUCTEMBI U

CcItoco0bI €€ n3Menenus. KonnuectBo

https://m.edsoo.ru/ff0c5952




TEIUIOTHI U paboTa. BHyTpenHsis
SHEPTUsl OJJHOATOMHOI'O UJICATHLHOTO

rasa
bu6mmoreka [IOK
34 B e epe
HABL TeILIotepenattt https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENI0EMKOCTh BEIIECTBA.
35 KonnuecTBo TemnoThl npu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHeIi mpoiecc
[InaByieHre U KpUCTAIUIU3ALIMSL.
bu6mmoreka [IOK
36 Y ienpHas TejI0Ta IUIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
37 YpaBHEHHE TEILIOBOTO OajlaHca
p https://m.edsoo.ru/ff0c6820
18 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporeccos B
39 npupoje. Bropoi 3akoH bubmorexa HOK
PHPOJLE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
40 [Tpunuun neiictud u KIIJ[ rernmoBoit bu6mmoreka [JOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
41 [Mukn Kapno u ero KIT/I
42 DKoJ0rn4ecKue npooIeMbl
TETJIOOHEPTETUKH
13 O6o6maromuit ypok «MonekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
bu6mmorexa [IOK
44 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50




DJIeKTpHU3alus Tell. DICKTPUUECKUI

bu6mmoreka [IOK

45 3apsa. JIBa BUAA DIIEKTPUUECKUAX
pan. A A p https://m.edsoo.ru/ffOc6bcc
3apsioB
[TpoBOTHUKH, TUATIEKTPUKH H
46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI Bubmaorexa ITOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIH 3JIeKTPUUECKUI buGnnorexa LIOK
y ' P https://m.edsoo.ru/ffO0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepnosuuuu bubnnorexa [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKkTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
: tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOIHUKH U DUSIEKTPUKHU B
50 BJIIz:KT OCTaTUYECKOM nonIe bubnmnorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMKocTh. KoHmencarto
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTU 3apsKEHHOTO bubmmnorexa [IOK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
54 [TpuHIMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJIBHOT'O




55

56

57

armapara, CTpPyHHOTO IpUHTEpA.
DneKTpocTaTHYECKast 3aIUTa.
3azeMyieHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

[locnenoBarenpHOE, MapaiesibHOE,
CMEUIaHHOE COEIUHEHUE
MIPOBOJIHUKOB.

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK

0.5
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenue DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COIPOTUBIICHUS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTh

60

[HonynpoBoaHUKH, UX COOCTBEHHAS U
npUMecHas MpoBoAUMOCTh. CBoiicTBa
p—n-nepexoaa. [loaynpoBoaHNMKOBEIE
npuOOpbI

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

61

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB




DJIEKTPUUYECKUI TOK B paCTBOpaxX U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPONn3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme
«9nekrpocraruka. [locTosHHBIN

66 aNeKTpuieckuit Tok. Toku B | bubnuotexa [JOK
pa3InuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
poBepoyHas paboTa mpu MPOBEIECHUN
Ha OyMa)>KHOM HOCHUTENe

67 PesepBHbIil ypok. Pemenue 3agaq no | bubnnoreka [JOK
TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubmuoreka [IOK
o temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
[
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue f/II:;:eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenr

ITocTosiHHBIE MAarHUTHI U UX

B3aUMO/JIecTBUE. MarHUTHOE TI0JIE.

Bextop MaruuTHOM MHOAYKUUA. JIMHUN

MarHI/II;Hoﬁ I/IH,HYKI_II/II/I.My:FHI/ITHOG 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0c9778

1oJie MPOBOJAHUKA C TOKOM. OMBIT

Opcrena. Bzaumopeiicreue

MIPOBOJIHUKOB C TOKOM.

Bxoanas kOHTpoJIbHAs paboTa 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe

JleficTBEe MarHUTHOTO IIOJIS Ha

MIPOBOJIHUK € TOKOM. Cuita Amriepa.

JlaGoparopHas paboTa | | bubmuoreka [IOK

«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0

MOCTOSTHHOTO MarHuTa Ha pamMKy C

TOKOM)

JleficTBEe MarHUTHOTO IIOJIS Ha

JBIKYLIYIOCS 3apsPKEHHYIO YacTHULLY. 1 bubmuoreka [IOK

Cwua Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4

Jlopenua

DneKkTpoMarHuTHas UHAYKIus. [lotok

BEKTOpa MarHUTHOM MHAYKIuu. DJ(C |

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papanes




JlaGopaTtopHnas pabota
«HccnenoBanue sBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprus MarHUuTHOTO TOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

9Hepr1/151 MArdvTHOTIO ITOJII KaTYIOKHU C
TOKOM. 3JICKTPOMArnuTHOC I10JIC.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 1eYb

10

11

12

13

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS

KonTponbhas pabota mo Teme
«Mar"auTHoe 1ojJIe.
3J'I€KTp0MaFHI/ITHa$[ I/IH}lyKIII/Iﬂ))

CB0OOOIHBIE MEXaHNYECKHE
Konebanus. 'apMoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcCHhI TPYy3a»

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06




14

Koneb6arenbupiii KOHTYp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJICOAHUS B
U7cabHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNIOrus MEXy MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUU B HCATLHOM
K0JIeOATEITbHOM KOHTYpE

I[IpencTaBiaeHne 0O 3aTyXarOIUX
KoJsicOaHusX. BeIHy ) 1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG BHGKTpOMaFHI/ITHI)IG
KOJIEOAHUS

Ilepemennsbiit Tok. CHHYCOMIATbHBIN
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

YCTpOoUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUN
JJIEKTpoliepesayd

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

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

20

DKOJIOTMYECKUE PUCKHU ITPH
IIPOU3BO/ICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUH B TOBCEHEBHOMN




KHU3HHU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubnunorexa LIOK

21 pacIpOCTpaHEHUS U JJIMHA BOJHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOOJIbHBIE BOJIHbI
” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTk. [lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
24 teneBuaeHus. Pa3zButue cpeacTs
cBs3u. Paguonokanys
25 KonTponbhas pabota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHE
26 CBETa B OJJTHOPOJHOM Cpejie. bubmuoreka [IOK
Todeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHusd ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpaxkeHue. [IpeaenpHblii bubmuorexa [JOK
YILOJI MOJITHOIO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
79 JlaGopatopHas pabora «3mepenue bubmuoteka [IOK

MoKas3aTeyid IMPECJIIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [JOK
- OPMY ' https://m.edsoo.ru/ff0cddle
YBenu4yeHue JuH3bl
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHH B TMH3aX)
Hucnepcus cBera. CioxXHbIN COCTaB
1 6enoro cBera. LlBet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»
13 WuTepdepennus ceera. Audpakius Bbu6moteka LIOK
cBeta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckuie MpuOOpPHI U yCTPOCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIIB MPUMEHUMOCTH
KJIAaCCMYeCKOW MeXaHuKH. [locTynmarsl bubmuoreka [IOK
36 .
clenualIbHOU TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexa HHOK
P p https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTuilbl. CBSI3b MacChl C SHEPTUEN U bubmmorexa [IOK
HEl p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KonTtponbHas padora «OnTuka. bubmuoteka [IOK

OCHOBBI CIICLIMAJIbHOM TCOpUHU

https://m.edsoo.ru/ffOcf610




OTHOCUTCIIBHOCTH»

®otoubl. Dopmyna [1nanka. DHeprus

bubnunoreka LIOK

40
1 UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel16
OTKphITHE U HCCIEA0BaHNE 56 [TOK
HOJIHOTEKA
41 ortodddekra. O A.T.
pororppexr TRTTR! https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI hoTodddexTa. YpaBHEHHE
42 3ﬁHIHT€§H3 nq;q}q)oma(b(}[@)ema bubamorexa LOK
a ’ https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanuna» porodpdexra
Hasnenue cera. Onwithl [1. H.
. bubnnorexa [IOK
43 JleOeneBa. XuMUYECKOE IefiCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
MPaAKTUYECKOE MPUMEHECHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenne 3agad mo reme «JIEMEHTBI bu6mmoteka IIOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pezepdopna o paccesHUIO 0-4acTH bubmmorexa [TOK
POOPA p - https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aToMa
bu6nmorexa LIOK
47 ITocTynarer bopa
TY-TaThl bop https://m.edsoo.ru/ff0dOafa
W3nyuenne u nornoinenue GOTOHOB
48 I I/I}ll'Iqe exoJie aToMa C O Hc(};o OBHS bubmorexa LIOK
P pexoa . a yp https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Jpyroi. Buasl criekTpos
49 BonnoBsie cBolicTBa yacTuil. BOJHBI but6mmoreka [IOK

ne bpoins. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0Oca8




50

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

OTKpHTI/IC PadruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuio cocraa

PaarOaAKTUBHOI'O U31YUCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bousaue
PaJIMOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydyenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOU
SHEPIreTHKU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIK JIEMEHTAPHBIX YACTHI.
Kpyrasiii cron «DyHaameHTanbHbIe
B3auMOJeUCTBUA. ENMHCTBO
(bu3UYECKOI KapTUHBI MUPAY

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Jrtarsl PasBUTHUA aCTPOHOMHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYEHHE aCTPOHOMHUHU. Buna
3BE31HOTO HeOa. Co3Be3us, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE




56

JABUXKCHUC. ComnHeuHas cucremMa

Comnne. ConHeyHas akTUBHOCTb.
Uctounuk sueprun CoJiHia v 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
nocJe0BaTeNnbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbBIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotounu CoJiHLA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue CosHua B
lNanakrtuke. ['anmakTukn. Y€pHbIE BIPHI
B SJpax rajJakTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU

KonrtpomnbHas pabota «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o0matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATHYECKOH cepax NesTeTbHOCTH
YyesroBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA




O6o06maromuii ypok. Posb
64 ¢du3uueckoit Teopun B HGOpMUPOBAHUU
npeCTaBIeHUN 0 HU3NIECKOI

KapTHUHE MUpa

O6o06maromuii ypok. Mecto
65 (GU3UYECKON KapTHHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJCTABICHUN O IIPUPOLE

66 HroroBast KoHTpoIbHAs paboTa 1

PesepBubriit ypok. Ontuka. OCHOBBI
67 CIelUaIbHON TEOpUHr 1
OTHOCHUTEIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
68 DNeMEHTBl aCTPOHOMUU U 1
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
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bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o01ecTBo «3marenbcTBo
«ITpocsemieHue»
®dusuka. 3agauauk. 10-11 ki.: [Tocobue a1 oO11e00pa3oBar. yupekaeHui /

PeiMkeBuu A.Il. — 8-e uzn., ctepeorun. — M.: [Ipoda, 2010

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. IeMOHCTpallMOHHBIN KCIEPUMEHT MO (PU3UKE B CPEHEN IIKOJIE: TOcoOue ISt
yuuteneit / B. A. bypos, b. C. 3BopsikuH, A. I1. Ky3smun u 1p.; mox pea. A. A.
[TokpoBckoro. — 3-e u3j., nepepad. — M.: [IpocBemenue, 1979. — 287 c.

2. lllaxmaeB H. M. ®u3nueckuii 3KCIEPUMEHT B CpPEIHEN LIKOJIE: KOJIeOaHus U
BoJHBI. KBanToBas gusuka / H. M. [llaxmaes, H. U. [Tasnog, B. U. Teimyk. —
M.: [Ipocsewenue, 1991. — 223 c.

3. llaxmaeB H. M. ®u3nueckuii S3KCIEPUMEHT B CPEJIHEH MIKOJIC: MEXaHUKA.
Monexynspuas ¢puszuka. Dnekrpoaunaamuka / H. M. [llaxmaes, B. @. [llunoB. —
M.: [Ipocsemienne, 1989. — 255 c.

4. ®uzuka. 3apaunuk. 10-11 xn.: Ilocobue nnst o0meoOpazoBar. yupexaeHuit /



PemvkeBuu A.IL. — 8-e u3n., crepeotun. — M.: Jlpoda, 2010. — 192 c.

5. Coopnuk 3anay no puszuke: 1 10-11 k1. o0modpaszoBar. yupexeaHuit /
Cocr. I'.H. Crenanosa. — 9-e u3a. M.: [Ipocsenienune, 2003. — 288 c.

6. ®uzuka 10 I'.4. Makumes, b.b. byxoBuesa, H.H. Corckuit M: IIpocBenienue
2008

7. ®uzuka. I'.A. Makumes, b.b. byxosues, H.H. Corckuit M: [IpocBemienne

8. XKypnan «Du3znka B MIKOJIE»

9. Tl'azera «1 cenTsa0Ops» npuioxenue Ouznka.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collection.edu.ru/ catalog/ - denepanbHbIA LEHTP
MH(OPMAIMOHHO- 00pa30BaTEIbHBIX PECYPCOB

2. http://fcior.edu.ru/catalog.page Caiit- «DneMeHTapHas Qu3nKa»
3. http://elfiz.ru/ Caiit- «Knacc!nas ¢usuka 1ist 10003HATETBHBIX)
4. http://class-fizika.narod.ru/ index.htm

5. Caiit- «Du3nka.ru»

6. http://www.fizika.ru/index.php Caiit- Pemry EI'D, ciam 'HA

7. http://phys.reshuege.ru/

8. http://phys.sdamgia.ru/ Caiit- InternetUrok.ru

9. http://interneturok.ru/ru

10. Caiit- «Bcss DUSUKA»



11. http://www.all-fizika.com/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 275152970271060640478711546600923288287568428925
Bnageney PoguoHoea Onkra MieaHoBHa

OedcTevTened C01.171.2024 no 01.711.2025



http://www.tcpdf.org

		2025-05-21T01:34:30+0500




