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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETILIUU TIpernojilaBanusi yuyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickou denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMUsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYeHUS;

e cojepkaHue yueOHOTO mpenmera « Pu3nkay 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



3

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3enoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HMKH
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHusl SBIAIOTCS (PU3MUECKUE TEOpUH ((POpMHpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHUE
OOy4JaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEHIEHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 11s1 pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJ]ayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MTO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPHUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. JlJig KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyrouue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuWHeTa (U3HKM WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOXoMMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji1 BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeurMBaeT MOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMSI U3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTUE HMX HHTEIUVICKTyabHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKHU;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMHpoBaHHE MPEACTABICHUN O poiud (U3UKU OJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX el oOecreynBaeTCsl pelieHeM CIeAYIOUIX 3a/1ad B

npolecce U3ydeHus Kypca GU3NKH Ha YpOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TNPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsICHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
(GU3MYECKUX DKCICPUMEHTOB, aHAIM3a W HHTEPIPETAIuu WHGOPMAIIHH,
OTIpEIeNIEHNUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPEIHErO OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOD
MpoBeNeHUsT J1abOPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O IIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOIECCE TMO3HAHUSA MPUPOBIL.
DKCIIEpUMEHT B (hU3BHUKE.

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

Pons u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWwkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUSI.

Hanpagiienue cKopoCcTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, IMPOUJACHHBIMU TEJIOM 34
MOCIICIOBATEIBHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUJI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, CKkolibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE ¥ BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MaCcC B3aMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY ciioBus paBHOBECHUS TBEPAOTO Teila. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorennumanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEpPrust Tejda  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHbie W HENOTEHUUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW T€OPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul raza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHUCTBHS.

Mogenb, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHsAST 3HEpruss TEPMOJIUHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoMm mporecce. I[lepBhlii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  OEUCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MaimnHax. Kodp@uIMEeHT Moie3Horo
nericTBus TemioBod mammmHbl. I{ukn KapHo m ero ko3pduumMeHT IOIe3HOTo
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.



10

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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y ieJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IMIIABJICHUS! KPUCTAUTMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Ten. ODJEKTpUYecKuil 3apsia. J[Ba Buaa HIEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU M MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
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BszaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHblil 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3ieKTpuyeckoro mojis. [IpuHiun
CYNEPHO3ULIANA DIIEKTPUUECKUX MOoneH. JIMHNKM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MIJICHHE 3JEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MNPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne d1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIAa U BHYTPEHHEE COMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akoH Oma i MOJHOM (3aMKHYTO#) 2yiekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAAHN MOMEPEYHOr0 CEUEHUs U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii U IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMONOTHY, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUuS,
napaboa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B AKUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IAUCCOLMALNS,
rajibBaHHMKa.

l'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JIBUXKEHUN C HCIOJIB30BAHHUEM MEXAHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOAIIMITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJy4YCHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE€ HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUuMH. [IpuHIMO cyneprno3unuu
MAarHuTHBIX nojied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIWU TO0JIS TIOCTOSHHBIX MarHUTOB.

MarnutHoe TIOJIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIlpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuueckoe moJie. OJEKTPOABWKYILIAS CHia WHAYKUUU B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYNATENHHO B OJTHOPOJTHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJBIKYIIAsA  CHUja
CaMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KaTYIITIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.
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TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIuHUM UHYKIIUX MarHUTHOTO TOJIA.

B3aumopelicTBrUe IByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIECH CHJIBI MHAYKIUM OT CKOPOCTH HU3MEHEHUSA
MarHUTHOTO ITOTOKA.

SIBeHMEe CAMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYXI€eHHbIE MEXaHHUUECKUE
kosie0anus. PezoHanc. BeiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennpiii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU IJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COECAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padbomul

HccnenoBanre 3aBUCMMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenmenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTyIIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpoCTpaHeHuss W JyMHa BOJHBL. [lomepeuHble W  MPOJOIBHBIE BOJHBI.
HuTtepdepenius u nudppaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anektpomarautHoi BosiHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTPAa3BYKOBas IUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneObmromneecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: ¥ NpeJoMIICHUSI MEXaHUYECKUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPAKEHHE,
peoMIICHUE, OJSIpU3aLus, AUPPAKIHsL, HHTEpPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cBeta. Ler.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE W ONTHYECKash Ccujla TOHKOM JuH3bL. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHUHHUMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(paKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M MPEJIOMJICHUE CBETa.
OnTuyeckue mpruodoOpHI.

[TonHoe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HabGnronenue nucnepcuu cBera.
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[TomydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHONH TEOPUHM OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprUn HOTOHA C €r0 YACTOTON. DHEPTrUs
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbororddexra. YpaBHenue DiHmTeHa 1 gotodaddexra. «KpacHas rpaHuna»
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUe: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTorh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TMJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acCTHIL.
ILmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IaA.
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BousHoBbIE cBoOVicTBa yactull. Bosnnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHoOHTaHHOE U BBIHYXICHHOE U3ITy4YECHHE.
TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
HabGnrogenue TMHeHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
Bimstnue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBaneHnko. 3apsaa sapa. MaccoBoe uncio sajapa. M30Torsbl.
Anb(a-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NMPAKTHUUECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMHUU U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHua U 3BE3L.
3BE3/IbI, X OCHOBHBIC XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUHN U 3BOJOIMUA CoJIHIA U
3BE3. DTanbl )KU3HU 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl ONPEICTICHUs TI0JIOKEHUSI HeOSCHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢usuku uW acTpoOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AesaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3HKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bU3UYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimus, CB3aHHBIC C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUKA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMH HA OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJHBIC DSJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OUS TPEYTOJBHHUKOB,
OTpeieNIiCHUE MIOMAAN IJIOCKUX GUTryp U 00bEMa Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojebaTeabHbIC
JIBIKEHUS B SKMBOM MPUPOJIC, ONTHUYECKUE SBJICHUS B KMBOU Mpupoje, NeHCTBUE
paauaiuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: JMHUAWA 3JEKTPOINEpEady, TEHEepaTop NEPEMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaJuONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOIKHO OOECIICUUTh JOCTHIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOydYarolmuxcsi PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3allMi OCHOBHBIX HANpPABICHUMN
BOCIIMUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIeHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;
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S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pPa3Nu4HbIM cdepaMm MpodhecCHOHATbHON esSTENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
($u3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jioruueckue aeMcTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHe J1eiiCTBUS:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
buznuecKoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOSKTHOW ACSITENIbHOCTU
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHUs 3ahad (PU3UYECKOTO COJAECP)KAaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3IMYHBIX Yy4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISIT NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a/4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTeIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUA MO (U3UKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunpopmanueii:

BJIQ/ICTh HABBIKAMH TOJIy4eHHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUs U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYUIECTBJIATh IOUCK, aHaJu3,
CUCTEMAaTH3allUI0 U HHTEPIPETAlNI0 MHPOPMAlUU pPa3IMYHBIX BHIOB U (Popm
IpEeCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3alad ¢ CcoOMofeHNEeM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHadeHHs] THPOPMAIIUHU U LEJIEBOM ayTUTOPUH, BEIOMpPAasi ONITUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
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OCYILIECTBIAThH OOIICHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTbh CBOX0 TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KaKIOI'0 YJICHA KOJUIEKTUBA;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHUUA HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEIATEIbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHMX IMpH aHalIW3€ pe3yJbTaToOB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATEITLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIUOKH.

B npornecce nocTiKeHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEATOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHIKCHUIO TIEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YYUTBIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPITHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTHU, HHEPIIUS,
B3auMOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAIUIM3alUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABIICHUA T'a3a MIPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30IMpoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM TPABHUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYHH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIUYMHAMM;

OINMCHIBATh M3YUYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHECKBAApATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUJIOThI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YYEHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJISI, TIOTEHIUAJ, Pa3HOCTh MOTEHIUAJIOB,;
Py  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIb3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOTo Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHENW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasiMyaTh CIOBECHYIO
GOpMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE U YCIIOBUSA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUH, NpPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC MU3MEPEHUsI (PUBHUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIEe TaOJIUILI U TPpa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcCUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYX IAEHUN C OMOpPOM HA HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bU3UYCECKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJady  COBPEMEHHbBIE
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YUYEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(HOPMAITHIO;
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MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B PpPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CPEAE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO pacHpenessiTh OO0s3aHHOCTH U
IJJAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy oOyuenuss B 11 kJiacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3NYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peUIeHUuH (PU3NYECKHUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (IMPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHWuTHAasE WHAYKIWS, JACHUCTBUE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOONSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanexTpudeckuii 3Phext (poToaddexT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIMOAKTUBHOCTb;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3MYECKUE BEIIMYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W YacTOoTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpoIecce
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMHUCAHWM MPABWIBHO TPAaKTOBATh (PU3NYECKUN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EAMHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HUCIOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHUS, UCHONB3YS (PU3NUYECKUE
3aKOHBI U NMPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NAapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKkoH 3JEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHUs MacCOBOI'0 YMCIIA, MOCTYJNaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OIPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMUA MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dbopmynupoBath mpoOsieMy/3agadyy M TUMNOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIBI,

OCYILECTBIISITh NMPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYMH C HCHOJb30BaHHEM
OpsIMBIX  M3MEPEHMI: TMpPU STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpPOBATH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIHIl U
rpauKoB, JAeaTh BBIBOJbI MO PE3yJIbTaTaM HCCIEIOBAHNUS;
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co0mo1aTh mpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIIEJOBAHUNA B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemaTth pacu€THble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXoauMbIe i €€ pelIeHUs, TPOBOJUTh PACUEThl M OLEHUWBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢dbuznyecKue sSBICHUS,

UCIONIb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW M HAy4YHO-MOMYJAPHON MH(POPMALMH, ITOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh MPUHUUIBI JEHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO paCHpelesTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hpmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7E41bfT2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pasnen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTosAHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnnoreka [HOK

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

Uroro no pazgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK

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

Hroro no pazneny 11

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK

' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHe U JIEKTPOMArHuTHbHIE 5 | bubnnoreka [JOK

' BOJIHBI https://m.edsoo.ru/7f41¢97¢c

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
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONMTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®Pu3nka — HayKa O IIPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa LIOK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIFOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO | bubmuoreka [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue | bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepralbHON TOYKH 10 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK
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HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? CYHCPHOSHINM CHIL. BTOpOHuBaKOH https://m.edsoo.ru/ffO0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 114 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TsKecTu. IlepBasg kocMudeckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuiia ZﬁHpOTI/IBJIeI({bI/I(l:I pu ,E[BI/I)I:(CHI/II/I bubmorexa LHOK

https://m.edsoo.ru/ff0c3{f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
Pabota u Mo1IHOCTD CHITBI.

16 Kunernaeckast sHEpTrUs MaTepruagIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK
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18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HEMOTCHIIUATBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCII.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

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

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota no Teme
«Kunemaruka. Jlunamuka. 3aK0HBI
COXpPAHEHUS B MEXaHHUKE»

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

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHHS Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

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

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
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u e€ uzMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTUur bubnmoreka [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napamMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporiecchl B naeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 criocoObI e€ n3menenust. KommuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa
31 Bunael rerionepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonunuecTBo Tennotel npu bubnmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHbIN mpoiecc
13 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK

IMPUMCHCHHUEC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

4 .B i
3 HPHPOAE. BTOPOH SaKOH https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicreust u KII/ TenmoBoit bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4ecKue npooIeMbl
TEIUIOPHEPTETHKU
18 Ob6o06maromuit ypok «MosekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yXa. HachleHHbIn bubmmorexa LOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONHS bubnnoreka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctayybl. CoBpeMEHHbIE MaTepPHAITbI
[InaBnenue u KpucTaUIM3aAIUA.
43 VnenpHas TEMoTa MIaBICHUS bubmorexa HOK
! ' https://m.edsoo.ny/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHHE TEIIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUISCKUN bubnmuotexa [JOK
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3apsa. ,HBa BHJA SJICKTPUYCCKUX

https://m.edsoo.ru/ffOc6bcc

3apsioB
IIpoBOIHUKH, TUDIIEKTPHUKU U
46 H(I))J'I OBOJHHUKU 33121;)H COXpaHEHUA buGnnorexa LIOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsi1oB. 3aKOH
47 Kynona. ToueuHbIN 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsij
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit aneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmnorexa LIOK
’ Hadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
[IpoBOHUKY U TUAJECKTPUKU B
50 3IEKTPOCTATHYECKOM ITIOJIE bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCAaTOPOB, KOIIUPOBAIBHOT'O

amnmapara, CTpyMHOr0 IpUHTEpa.
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55

56

57

DNeKTPOCTaTHYECKAs 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK

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

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

58

3axoH OMa a1 OJIHOM (3aMKHYTO )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne DJ1C uCcTOUHMKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [IOK

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

61

DJIEeKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas MpoBOIUMOCTh. CBOHCTBA
p—n-nepexoaa. [loaynpoBoaHNKOBEIE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae
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IPUOOPHI

DNEKTPUUECKUN TOK B pacTBOPax U

2 paciuiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B raszax.

63 CamocTosiTenbHbIN 1 | bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok | bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnoreka [JOK
pabota o Teme "DneKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maromumi ypok | bubnuotexa [JOK
o Temam 10 kacca https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
)
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJiciicTBHE. MarHuTHOE 10JIC. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokOM. OmbIT DpcTena. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue | | bubnnorexa [JOK
MAarHuTHOTO I10JII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amrmiepa.

4 JlaGopatopHnas pabora | | bubmuoreka [JOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBMEe MarHUTHOTO ITOJIS Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YacTHILY. | bubmuoreka [IOK
Cuna Jlopenna. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomMarauTHas HHAyKIUs. [loTok |

BEKTOpa MarHUTHOU uHAyKuuu. 31C
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WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«UccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHYKITHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J{C caMOMHAYKLIHH.
DHeprusi MAarHuTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOBUTATENb,
YCKOPUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHIAYKIOHA»

KonTponbHas pabota mo Teme
«Mar"gurtHoe 1ojJe.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB0OOIHBIE MEXaHUUECKUE
kosebanus. 'apmoHndeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

bu6nunoreka [IOK
https://m.edsoo.ru/ffO0cab82

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06
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14

Koneb6atenbubiii KoHTYp. CBOOOHBIC
AJNIEKTPOMArHUTHBIC KOJeOaHus B
UJeTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATIBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHBIC
Koae0anus

[lepemennsblii Tok. CUHYCOMAAIBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussoactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoIepesayd

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/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
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AJEKTPOIHEPTHH B TOBCEAHEBHON
KUZHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoKcTBa U cKopocTh. [lkana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Burre cpeacts
cBA3u. Paguonokanus
25 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHusd ceta. [locTpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenominenne ceera. [lonHoe
)3 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bubnmnoreka [JOK
YIOJI MOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlaGopatopnas pabora «M3mepenue bubmuoteka [IOK
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IIOKas3aTeiid IMPEJIOMIICHUA CTCKIIa

Jlunssl. [TocTpoenue n3odpaxxeHuil B

https://m.edsoo.ru/ffOcd67a

. bubnnorexa [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JuH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CIOXKHBIN COCTaB
1 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
13 Nutepdepennus ceeta. Judpakius bubnnorexa [JOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameIeHre BpEMEHH M COKpaIlleHue
https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKON
. bubnuotexa [JOK
38 gacTuilbl. CBS3b MAaCChI ¢ SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl TOKOS
39 Kontponbnas padota «Onrtuka. bubnuoteka [JOK
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OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIHLHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOJIMOTCKA
41 otodddekra. O A.T.
(poros(pert HIBITRT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha JI(I:Iq)(i)OTOB(i)(;@)CKTa bubamorexa LOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» dhotospdexra
Jasnenue ceera. Onbithl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe JIENCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPAaKTUYECKOE MPUMEHECHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1EMEHTHI bu6mmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa no paccesHuio o-4actu bubmmorexa [IOK
POOpAA TOP t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bu6nmorexa LIOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Wznyyenne u normoiienne GoToHOB
48 I I/I}ll'lqe exo0/ie aTOM;H co H(()II)"O OBHS bubmorexa HOK
p pexon . & yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
49 BonnoBsie cBolicTBa yacTuil. BoJHBI bubnuorexa [JOK
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50

51

ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3Mbl

https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPTeTUKU

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

54

DOnemeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy dJIEMEHTAPHBIX YACTHLI.
Kpyrastit cton «@yH1aMeHTalIbHbIE
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPa

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

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SIpKHE 3BE3IbI, TUIAHETHI, UX BUIUMOE
nBxenue. CollHEUHAs cucTeMa
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56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
nocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBostonu CosHIa U 3BE31

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUUT

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3IUKN»

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
yeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypok. Poib
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(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYECKO KapTUHBI MUpPA B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE 10JI€. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCUTEITLHOCTH
Pezepubiii ypok. KBanToBas ¢usuka.

68 SHGAEeHTH};I::TpOHOMHH U ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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