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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTelbHON Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yudéroM enepalibHONM padodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOIMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH MpeameramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTAaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

- [JJAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

- cojepkaHue yueOHoro npenmera « Du3nkay 1mo rojaM oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJHEHUN UMHU YY€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro oomero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCEX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

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

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHME [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

- (opmupoBaHMe HHTEpeca M CTpEMJIEHUS OOy4YalIIMXCAd K HAy4HOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

- pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUSA U (POPMUPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

- (hopmMupoBaHME HAYYHOTO MHPOBO33PEHMS KaK pE3yibTara HU3YYCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

- (opMHupOBaHME YMEHUN OOBSICHATH SBJICHHUS C HCIOJb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

- (hopmupoBaHMe NpenCTaBICHUNA O PO (PU3UKHU AJi Pa3BUTHUSI IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyouX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



- mpuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mmx  (u3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

- (opmupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

- OCBOCHHE CIOCOOOB peIlIeHUs pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

- TOHUMaHWEe (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

- OBJQJICHHE METOJaMHU CAaMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

- CO3/J[aHME YCIIOBUH JJIsl Pa3BUTHUSI YMEHUI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duszndecKue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponap u mecto ¢uzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble M IM(POBBIE H3MEPHUTEIBHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXAaHHYECKOTO JIBIDKCHHS.
Cucrema otcuéta. TpaekTopusi.

[lepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUsS, MNYyTH U MepeMEIICHUS
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHbIC 1 PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cucTteMbl O0TCU€Ta, WILTFOCTPAIUS KHHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHnue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHnue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsxkectu. llepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHMEM MEXAaHMYECKOM JHEPTUM CHCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsI3u pabOThI CHIIBI C U3BMEHEHHUEM MEXAHMYECKOW IHEpruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA
Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ u3mMeHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonarue 00 aamabaTHOM Tmporiecce. I[lepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeobpazoBanusi HHEPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnose3noro



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYyTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terlonepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpudeckoe mnojne. Hanpsok€HHOCTh  dnekTpudeckoro mnoiid.  IIpuHuun
CYyHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHMK HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TOpUMECHas  MPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabombi

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢pusnku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.



bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAaHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JUHUN MarHUTHOM
VHIYKUWH O0JISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABMKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCcTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMArHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarouux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyecknue ycCTpOWCTBA U TPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpa.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HUccnenoBaHnne TMEpEeMEHHOT0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JAjnuHa BodHbL. [lomepeuHble W MPOJONBHBIE BOJHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeIoMJICHUE, MoJisspu3anus, Judpaxuus,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromneecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMATHUTHBIX  BOJIH: OTpaXKCHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoeHue n3obOpakeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie u pacceuBaromve JuH3bl. ToHkass smH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm300pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEeHOE pacIpOCTpaHEHUE, OTPAKEHHUE U IIPEJIOMJICHHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.



Hab6mronenune naTepdepeniuu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprUu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbC (poToHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue DiinHmreitHa s gorodaddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETO (HoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[Inanerapnas mopens aroma. [loctynater bopa. M3myuenne u moryiomeHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBOMCcTBa yacTull. Bosnbl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmroienue TmHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U NPAKTHUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonuu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKOU TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesICHHE TUIOMIAIU TIIIOCKUX GUryp u 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKASI CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIICTYIOITHUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacUIUpEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



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

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

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

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpEeHHE OMbITa JIEATEILHOCTH SKOJOTUYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

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

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATeTbHOCTh HHIUBHUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JTIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M IPOTHUBOPEYUS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajin3a HWMEIOLIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMOJHATH pabOTy B  YCIOBHSIX  PEATBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTYMEHTHI Ji JOKa3aTelbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (U3HUECKOTO COJEpKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPEACTBa  HUH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (popMarax c
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

OCYILECTBIAThH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh MPEANOCBUIKH  KOH(MIUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenarTb poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3pPYAMIMH B 0OJacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOEBPEMCHHO MPUHUMATH PEMICHUS TO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTHh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJiacce npeaMeTHbIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:
JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTOo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIbHOCTH JIFOJIEH;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE IaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, MCHMApPEHUE, KOHJCHCAlUWs, IUIABJIICHUE, KPUCTAJUIA3ALMS, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCHIBATh MEXAHUYECKOE JIBMXKEHUE, UCTOJNB3Yysl (PU3NYECKUE BEIHYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIWYWH, HUX OOO3HAYCHHS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPS)KEHHOCTD TOJIsI, IIOTEHINAJ, Pa3HOCTh IMOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ TMPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, I, I u I 3akonsr HeroToHa,
3aKOH COXPAHECHUST MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM



OTCUY€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOT0 O0OpYyIOBaHUS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX M3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh MpaBuia OE30MacHOro TpyJa MpH MPOBEIECHUM UCCIIEJOBAHUMN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

peniaTh KaueCTBEHHbIE 3aa4l: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YUEOHOW W HAYYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;



IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTarhb B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COLMAJBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K xonmy obOydyenuss B 11 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOYECUHbII NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sJpa MpU pPEUICHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus U TOJASpU3ALMSA  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) U

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUA U MPOIECCHI, HCIOIb3YS
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATENBHOTO U MapaJuIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA WHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMbIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIC M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpAaTh ONTHUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;



co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha WM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(GOPMALIMH, MOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MMOTYyYaEMYI0 HH(OpMaLuIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
I | pa3iejoB H TeEM KourpoJubnbl | IIpakTnyecku
Bcero o0pa3oBaTe/ibHbIE
/| mporpammbl e padoThbI e paboThI
pecypcsl
n

Paznen 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusuka u METOIbI

https://m.edsoo.ru/AV1A

1.1 2
HAY4YHOT'O MTO3HAHUSA WVNQO
Hroro o pasneny 2
Pa3znen 2. MEXAHUKA
https://m.edso0.ru/SNO2M
2.1 | Kunemaruka 5 CWXU
https://m.edsoo.ru/RML6B
2.2 | unamuka 7 X3P
3aKOHBI COXPAHEHUS B https://m.edso0.ru/86NRC
2.3 6 1 1
MEXaHUKE XHA7
Hroro 1o pasuery 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7

OCHOBBI

https://m.edsoo.ru/HRGV8

3.1 MOJ'IeKy.]'IﬂpHO: 9 NOPE
KHHETHYECKOU TEOPHH
OCHOBBI https://m.edsoo.ru/HK6KL
3.2 10
TEPMOAUHAMUKHU 6RS9
ArperaTtHblie
https://m.edsoo.ru/HSM35
3.3 | cocTrosgHHSA BElleCcTBa. 5 51CH
®da3oBbIE IEPEXOBI
Uroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA

https://m.edsoo.ru/LSRP72

4.1 | DnexTpocraTHKa 10 oLI
ITocTossHHBIM
42 JJIEKTPUYECKHUM TOK. 12 https://m.edsoo.ru/GEWT
' Toxku B pa3InyHbIX DOXWW
cpenax
Wroro no pazueny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O0 68

I[TPOIT'PAMME



https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

Ne KoauuecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
/ ble paboThI ue padoTsbl
I pecypcbl
Paznea 1. JIEKTPOJIUMHAMMUKA
Ma o€ MoJIe.
1. 3 THITHOC 10T 1 1 3 https://m.edsoo0.ru/Z2Q39
1 JIGKTPOMarHuTHasI ONGS
WHIYKIUS
Htoro no pazneny 11
Pa3zpnen 2. KOJJEBAHHUSA U BOJIHBI
MexaHUYeCcKHEe U
2. 9 1 https://m.edsoo.ru/3TLN
1 3JIEKTPOMArHUTHbHIE KPGE
KoseOanus QKPG6
2. Mexanndeckue 1 https://m.edsoo.ru/WQT6
5 1
2 3JIEKTPOMATrHUTHBIE BOJIHBI 385V1
2. https://m.edsoo.ru/TUPOI
3 Ontuka 10 3 URXM
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM

3. OcCHOBBI cieIMaTbHON https://m.edsoo.ru/AQUC
1 TEOPUU OTHOCUTEIBHOCTHU 0VDK2

Uroro no pazueny 4

Paszgen 4. KBAHTOBAS ®PU3UKA

4, OJeMEHTHI KBAHTOBOU 6 https://m.edsoo.ru/8W0oV
1 ONTHUKU AWORS
4, C 4 https://m.edsoo.ru/HSBE
5 TPOCHHE aTOMa ACOEA
4, A 5 https://m.edsoo.ru/97MC
3 TOMHOE SIAPO 9DZXC

Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5. DneMeHTHl aCTPOHOMUU U https://m.edsoo.ru/3EOD
7 1
1 acTpo(U3HUKH 6KXI19
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6. 0606 4 https://m.edso0.ru/O2JEG
1 00I11afo1Iee TOBTOPEHHUE ZCIM

Wroro no pazueny 4

PeszepBHoe Bpems 3



https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/O2JEGZCIM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4yectBo yacos JIEeKTPOHHbBIE
[y
Konrpoan | IIpakruuec | [ara nugposbie
n/ Tema ypoka
Bcero HbIe KHe U3y4eHust o0pa3oBaTtejibHbIE
n
padoThI padoThI pecypcbl
®dusuka — Hayka o oJIe.
HBHE fayia o fprpoa https://m.edsoo.ru/Y XGQSP
Hay4npie MeTo1pI TO3HAHUS 1 03.09.2026 M1P
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B
OBPEMEHHOM
$op MHpVOBaHHH COBPEMEHTHON https://m.edsoo.ru/8HSXWFF
HAyYHOU KapTHUHBI MHpa, B 1 08.09.2026 VO
MIPAKTHYECKON IeATEIbHOCTH o
JToAen
MexaHn4eckoe ABHKEHHUE.
O oc
THOCHTEILHOCTD https://m.edsoo.ru/RSOAQ0VS
MEXaHUYECKOTO ABUKEHUS. 1 10.09.2026 7%
[Iepememienue, CKOpOCTb, o
YCKOpEHHE
P 5 https://m.edsoo.ru/L8IPY2JE
ABHOMEPHOE MPAMOJIUHEHHOE 1 15.09.2026 p u
JIBH>)KEHUE Z
P https://m. Tu/MDIDK
ABHOYCKOPEHHOE 1 17.09.2026 ttps://m.edsoo.ru/ JO

HpHMOHHHCﬁHOC JABHKCHHUC

uB



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB

CB00OJHOE TIaJIEHHE.

https://m.edsoo.ru/MXPLZIX

6 YckopeHue cBOOOTHOTO 22.09.2026 8]
najgeHus o
KpuBosnHeliHOE ABUXKEHUE. .
7 JIBHKEHUE MaTepHAIbHOM 24.09.2026 :[tps.//m.edsoo.ru/TFLJ2C4D
TOYKM IO OKPYKHOCTH -
[IpuHOAII OTHOCUTEIBHOCTH
8 lNanmnes. MaepuuansHble ) 99.09.2026 https://m.eds00.ru/J6QY7N3
cucTeMsl oTcuera. [1epBbiii WN
3akoH HproTOHa
Macca tena. Cuia. [lpunnun
Cylnepro3unuu cuii. Bropoi https://m.edsoo.ru/BVTNWT
9 01.10.2026
3akoH HproToHa s AQH
MaTepUaIbHONW TOUKH
10 Tpernii 3akoH HproToHa 151 06.10 2026 https://m.edsoo.ru/JYL414UA
MaTepHaTbHBIX TOUYEK N
3aKOH BCEMHUPHOTO TATOTEHUS. httos://m.edsoo.ru/D13D593
11 Cuna tsoxectu. [lepBast 08.10.2026 MSS. 0800I
KOCMHYECKas CKOPOCTh T
. I'yka. /Im. .
12 Cwuita ynpyroctu. 3akoH ['yka 13.10.2026 https://m.edsoo.ru/RILVEXE

Bec Tena

QD



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia ConpoTHBICHUS
NP IBU)KEHHUH Tejla B
KUJKOCTH WIIU Ta3e

15.10.2026

https://m.edsoo.ru/UZBUPC
M5M

14

[ToctynarenbHoe 1
BpalaTeIbHOE JIBUKEHHE
abCoMIOTHO TBEPIOTO Tena.
MowmeHT cumsbl. [1medo cuibl.
YcnoBus paBHOBECUS TBEPIAOTO
Tela

20.10.2026

https://m.edsoo.ru/IDOAU40
TS

15

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABUKEHUE

22.10.2026

https://m.edso0.ru/M5JQTKN
wcC

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuaabHOW ToukH. Teopema
00 U3MEHEHUU KUHETHYECKOIl
SHEPrUU

05.11.2026

https://m.edsoo.ru/J1V59L28
B



https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B

17

[ToTenunanbHas SHEPTHUSL.
[ToTenuuanbHas 3Heprus
ynpyro aegopMUpOBaHHON
npyxuHsl. [loTeHnmanbpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

10.11.2026

https://m.edsoo.ru/RNEXJW4
KF

18

[ToTeHuunanpHbIe U
HEMOTeHUUaIbHbIe CHIIbI. CBSI3b
pabOThI HEMOTCHIIUATBHBIX CHIT
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEpPruu

12.11.2026

https://m.edsoo.ru/DA3QVT
oXQ

19

JlabopaTopHas paboTta
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHepruu Tena Ha
pUMEpPEe PACTHKEHUS
PE3UHOBOTO KI'yTa»

17.11.2026

https://m.edsoo.ru/W1R4R88
UG

20

KonTponbnas pabora no teme
«Kunemaruka. /lunamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

19.11.2026

https://m.edsoo.ru/LNM6EK6
YY



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETHYCCKON

https://m.edso0.ru/OEY9VY

21 24.11.2026

Teopuu. bpoyHoBckoe uz2B

newkenue. dubdysus

Xapaxkrtep JBHKEHUS U

BSAMMOJICHCTRITA ACTHNL https://m.edsoo.ru/AUV2ZD
22 BernecTBa. MoJelu CTpOeHuUs 26.11.2026 RSI;(. ' -

ra3oB, JKUAKOCTEU U TBEPIBIX

Ten

Macca monekyn. Konuuectso httos=//m.edsoo.ru/FL1BAOD
23 BeiecTBa. [locrosiHHAs 01.12.2026 13 pS.7h.ecs00.A

ABorajzipo —

T .

CHIOBOT paBHOB..eCHe https://m.edsoo.ru/WPNY6Q

24 TemnepaTypa u €€ u3MepeHue. 03.12.2026 AS7

[Ixana remneparyp Llenscus
o5 Wneanshsiii raz B MKT. 08.12.2026 https://m.edsoo.ru/UKJFVSB

OcHoBHoe ypaBHeHne MKT Z0

AOcomtoTHas TeMnepaTypa Kak

MEPa EPEATIEH KHHETHHCCROM https://m.edsoo.ru/BXUDVD
26 SHEPTUM JIBHXKEHHS MOJIEKYJI. 10.12.2026 GoF

YpaBHenue Menzeneena- B

Knaneiipona
97 3axoH JlampTona. ['a30BEIC 15.12.2026 https://m.edsoo.ru/Y3WB66I

3aKOHBI

3A



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A

JlaGopaTopHas pabota
«HccrenoBanue 3aBHCUMOCTH

https://m.edso0.ru/35DBLKT

28 17.12.2026

MEXK]1y ITapaMeTpaMu COCTOSTHUS 96

pa3peKEHHOTO ra3a»

M3onporiecchl B naeanbHOM rase httos://m.edsoo.ru/OZI3KZN
29 U UX TpauuecKoe 22.12.2026 15  — '

MpeICTaBICHUE _

Buytpennss sneprus

TEPMOJIUHAMUYECKON CUCTEMBbI
30 H cHocOoOBI €€ U3MEHEHUS. 24.12.2026 https://m.eds00.ru/9JQITVXI

KomuyecTBo TemioTs! u padora. 8

BnyTtpennss sHeprus

OJTHOATOMHOTO HIEAILHOIO ra3a

https://m. . 120W

31 Buasl Tenonepenaun 29.12.2026 gttps //m.edso0.ru/361J120

VY nenbpHag TEIIOEMKOCTD
32 BemiecTBa. KonmmuecTBO TEMIOTHI 12 01.2027 https://m.edsoo.ru/5K3Y4H8

[pH TEILIONEPEIaYe. 6L

AmabaTHBIN MpoIecc

[IepBrlii 3aKOH TEPMOAUHAMUKHU

https://m. .ru/2HO6R

33 U €ro MPpUMEHEHUE K 14.01.2027 ttps://m.edsoo.M/2HOBR3G

nusomnponeccam

A8



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8

Heo6paTumocTs nporeccoB B

https://m.edsoo.ru/S85LWDF

34 npupojie. Bropoii 3akoH 19.01.2027 T8

TEPMOJAUHAMUKU T
35 HpI/IHI_[I/I{I nercreus u KII 91.01.2027 https://m.edsoo.ru/DLCDEA

TETUIOBOW MAIIMHbI AUC
36 [ukn Kapnao u ero KIT 26.01.2027 f71'|[\t/|ps://m.edsoo.ru/4XPSA0V
37 DKOJIOTHYECKHUE TPOOIEMbI 98.01.2027 https://m.edso0o.ru/PO7ZMY

TEIMJIOAHEPTETUKHU M8I

Oo6o0uaromuit ypok

https://m. TU/9EKZ0DD

38 «MonekynspHas huszmka. 02.02.2027 V;[;gs lim.edsoo.ru/9 0

OCHOBBI TEPMOIMHAMUKH T

KonTponbHas pabota mo Teme

https://m. TU/RCARYE

39 «MonexynspHas pU3uKa. 04.02.2027 Zt)t(ps /im.edso0.I/RC 6

OCHOBBI TEPMOAMHAMUKH T

Hapoobpasosae u https://m.eds00.ru/X48Q078E
40 KoHJeHcanus. Vicnapenue u 09.02.2027 £ pE-m. £0800.1

KHUIICHUE _

AOCOII0THAs M OTHOCUTEIbHAS httos:/fim.ed 198HVAER
41 BJIQYKHOCTH BO3/yXa. 11.02.2027 PS-/fM.€as00.Mu

Hacprmennsiii map

MM



https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM

TBépaoe Teno.
Kpucranmmaeckue u amopdabie
Tesla. AHU30TPOIHUS CBOMCTB

https://m.edsoo.ru/JXFWLM

42 16.02.2027
kpucramios. Xujkue ZNK
kpuctayabsl. CoBpeMEHHbIE
MaTepHabl
[TnaBneHue M KPUCTALTH3ALHSL. httos://m.edsoo. r/OX117G6
43 VY nenpHas TemaoTa IaBIcHuUs. 18.02.2027 MRDS' -£0500.1U
CyOnumarus o
https://m.eds00.ru/0lUXGN2!
44 VYpaBHeHHe TeII0BOro OanaHca 25.02.2027 1ttps /im.eds00.ru/0IUXG
DneKTpu3aius Tel. _
45 | Drexrpaueciui saps, JTsa 02.03.2027 gt,tzs'/ /m.ede00.WQIZS TS
BU/JIA DJIEKTPUUECKHX 3apsiI0B o
[TpoBOAHUKY, TUIIEKTPUKU U
46 MOJTYITPOBOJTHUKH. 3aKOH 04.03.2027 https://m.edsoo.ru/F3YVPQU
COXPaHEHUSI DIICKTPHIECKOTO YH
3apsaga
Bsaumonencrsue 3apsa10B. .
47 3axoH Kynona. Todyeunslii 09.03.2027 https./irm.edsoo. SUSBUUT

AIEKTPUUECKUI 3aps]T

HH



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH

Hanpsioxénnoctb
ANEKTPUYECKOTO TTOJISL.

https://m.edsoo.ru/91IKAWD2

48 [TpuHIUI CynepIIo3uIIuu 11.03.2027 V6
AJIEKTPUYECKUX Mojei. JInnuu T
HaNpPsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO MOJIs. 16.03.2027 https://m.edsoo.ru/VVOPD9AS
[Morenuuman. Pasnocts LF
MOTEHINAJIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. 18.03.2027 https://m.eds00.ru/12P2S312
Juanektpudeckas Z
MIPOHUIIAEMOCTh
https://m.edsoo.ru/BIUPRD5
51 Onexrpoémkocts. Konnencarop 23.03.2027 ZV\[/JS M.Eas00.1u
IEKTPOSMKOCTS IIOCKOTO https://m.edsoo.ru/XPUKP82
52 KOHJICHCATOpa. DHEPTHsI 25.03.2027 VBD T '
3apsHKEHHOI0 KOHJIeHCaTopa —
Jlaoparopast padora https://m.edsoo.ru/PBGM4F8
53 "H3mepeHune 31eKTpOEMKOCTH 06.04.2027 — '

KOHJeHcaTopa"

45



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845

54

[Tpuniun nericTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJILHOTO ariapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTHYECKas 3aluTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

08.04.2027

https://m.edsoo.ru/H3Q9PNH
YY

55

DNEeKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBAHHUS.
TTocTosuubmii Tok. Cuita TOKa.

Hanpsokenue. ConpoTHuBieHue.

3akon Oma 11 ydyacTka nenu

13.04.2027

https://m.edsoo.ru/D6Y72A4
B7

56

ITocnemoBarenpHOE,
napaieIbHOe, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
JIaGoparopHas paboTa
«M3ydyeHue cMeIaHHoro
COEIMHEHUS PE3UCTOPOBY

0.5

15.04.2027

https://m.edsoo.ru/SLKT3UP
UR

57

PaGota u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

20.04.2027

https://m.edsoo.ru/LESHA2A
3M



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M

58

3axod Oma 111 HOJIHOM
(3aMKHYTOH) 2JIEKTPUUECKOU
uenu. KopoTrkoe 3ambIKaHHE.
Jlaboparopnas pabota
«U3mepenne 3/1C ucrtounuka
TOKA ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS

0.5

22.04.2027

https://m.edsoo.ru/YN5BF7P
BS

59

Pesepsublii ypok. KonTponsnas

pabora 1o Teme

n n
DnexTpoauHamuka' /

Bcepoccuiickas npoBepouHas

paborta

27.04.2027

https://m.edsoo.ru/MEMG6EIE
5X

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepoccuiickas nmpoBepouHas
pabota

29.04.2027

https://m.edsoo.ru/P86 MDY 0
7H

61

DneKTpOHHas IPOBOANMOCTD
TBEPABIX METAJIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxIpoBOIMMOCTh

04.05.2027

https://m.edsoo.ru/WMNNB
QLY9H

62

DNEKTPUYECKUN TOK B BAaKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITY4YKOB

06.05.2027

https://m.edsoo.ru/4CCYCJ7
85



https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoHMKH, UX
cOOCTBEHHAs U ITPUMECHAs
nposoaumocts. CBoiicTBa p—Nn-
nepexoza.
[TomynpoBoIHUKOBBIE TPUOOPEI

11.05.2027

https://m.edsoo0.ru/S55A1DQ
UR

64

DNEeKTPUIECKHI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DNeKTpOoNIUTHYECKAst
Jaucconuanus. JIeKTPOoIIn3

13.05.2027

https://m.edsoo.ru/QUOQUW
Va1

65

DNeKTPpUYECKHU TOK B razax.
CaMoOCTOSTEILHBIA U
HECaMOCTOSITENIbHBINA pa3ps/l.
Monnus. I1nazma

18.05.2027

https://m.edsoo.ru/2VX2KLF
QA

66

DnexTpuyeckue nprudopsl U
YCTPOHCTBA U MX MPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
6e30macHOCTH

20.05.2027

https://m.edsoo.ru/KJA02KU
P5

67

KonTponbnas pabora no teme
«Qnekrpocraruka. [locTossHHbBIN
3JIEKTpUYECKU TOK. Toku B
Pa3IMYHBIX Cpeaax»

25.05.2027

https://m.edsoo.ru/PASKIGW
H



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4

Pe3epBHbIit ypok.

https://m.edsoo.ru/HLOAT6S

68 O06o0maromuii ypok 1mo TeMam 1 27.05.2027 NU
10 kiacca T
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

N KoauyecTBO 9acoB DJIeKTPOHHBIE
0
aTa ndpoBbIe
/| Tema ypoka Kontpoas | Ipakruyec | A uudp
- Bcero HbBIE KHue H3yYCHUA 06pa30BaTeJ’leble
padoThbI padoTbI pecypcbl

ITocTositHHBIE MATHUTHI M UX

B3auMoJiciicTBHE. MarouTHoe ttos://m.edsoo.ru/4ADMOY
1 noje. Bekrop MarHuTHOI 1 02.09.2026 N 60 o '

MHAYKUUU. JINHUM MarHUTHOM T

WHIYKIUU

MarauTHoO€E 1oJsie IPOBOJIHUKA

¢ TokoM. O Opcrena. https://m.eds00.ru/1L5CT47F
2 FOKOM. TILBIT Fpetel 1 04.09.2026 :

B3aumoneiicTBre MPOBOTHUKOB X

C TOKOM

Jlabopatoprias pabora https://m.edsoo0.ru/HGHXLN
3 «/3yueHne MarHuTHOTO OISt 1 1 09.09.2026 LRDZ- ' '

KaTYIIKHA C TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

MPOBOJIHUK C TOKOM. Cuiia

Awmmnepa. JIabopaTopnas padorta https://m.edsoo.ru/UVHDISE
4 MIEP patoprias pabor 1 1 11.09.2026 : 2

«Hccnenosanue neicTBUA
IIOCTOAHHOTO MarHuTa Ha
paMKy C TOKOM»

X4



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS Ha
JBHUKYILYIOCS 3apSIKEHHYIO

https://m.edso0.ru/7ABZQG

16.09.2026
yactuiy. Cuna Jlopeniia. QC9
Pa6ota cuitel Jlopenna
DIIeKTpOMarHuTHas WHTYKITHUS.
HoToK BeiTopa MarHHTHOH https://m.edsoo.ru/\VVA26C9C
unaykiun. 3/1C uHIyKIuu. 18.09.2026 3] PS-/AM. '
3aKOH 3JIEKTPOMAarHUTHOMN o
unaykuuu Papanes
JlaGopaTopHnas pabota
https://m.eds00.ru/XZS5MQ

«UccnenoBanue sIBIeHUA 23.09.2026 CBU
AIEKTPOMArHUTHON UHTYKITUI)
NHnykTuBHOCTG. SIBIICeHUE
camounaykiuu. J/1C

.09 Jlm. .
CaMOUHAYKIUH. DHEPIrus 95 09.2026 https://m.edsoo.ru/EOTONSA

MarHUTHOTO TIOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nosne

EA



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,

https://m.edsoo.ru/UWNLFA

9 30.09.2026
3JIEKTPOABUTATED, 9L6
YCKOPHUTENH JIEMEHTAPHBIX
YaCTHIl, MHAYKITMOHHAS TICYb
O06o0maromuit ypok _
10 «MarauTHoe MoJIE. 02.10.2026 :;cltgs.//m.edsoo.ru/COBOSBG
DJIEKTPOMAarHuTHasE UHIYKIUS» T
KoHTposbHas pabora 1o Teme httns://m.edsoo. /8 XE37EL E
11 «MarauTHoOE moJIe. 07.10.2026 U 15./1N.€0s00.
DNeKTPOMArHUTHAS WHTYKITHSI -
CB00OOIHBIE MEXAHUYECKHUE
konebanus. 'apmoHnyeckue httos://m.edsoo. /9 Y 6GY W
12 KoJeOanust. Y paBHEeHHE 09.10.2026 —— '

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

EVP



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTHU OT JUTMHBI HUTH
U MacChl Tpy3a»

14.10.2026

https://m.edsoo.ru/DPZ8KR6
1C

14

KonebarenbHbIi KOHTYD.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOH€63,HI/I$[
B HJIEAJIBHOM KOJI€0aTeIbHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHUSIMH

16.10.2026

https://m.edsoo.ru/H6JCO5B
AD

15

®opmyna Tomcona. 3akoH
COXpaHEHUsI SHEPTHH B
UJeaTHbHOM KOJIe0aTeTbHOM
KOHTYpE

21.10.2026

https://m.edsoo.ru/MHNWD2
LHU

16

[Ipencrasienue o 3aTyxarmux
Kosie0aHusX. BoIHyXIeHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

23.10.2026

https://m.edsoo.ru/FMBDWP
PG4



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4

17

IlepemMeHHBIN TOK.
CunyconaaibHbIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAYCHHE CUJIbI TOKA U
HaIpsKEHUS

06.11.2026

https://m.edsoo.ru/VDEYXR
VUl

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebIeHue dIEKTPUUECKOM
SHEPIruu

11.11.2026

https://m.edsoo.ru/1ZWZULS8
QK

19

YCTpOUCTBO U IPAKTHUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, T€HEPATOPA
[IEPEMEHHOT0 TOKA, JINHUN
3JIeKTponepeay

13.11.2026

https://m.eds00.ru/93Z12W4
QQ

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE
anekTpo3Heprun. Kymprypa
HCITOJIE30BaHUS
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

18.11.2026

https://m.edsoo.ru/SDUNYK
WNO



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO

MexaHnyeckue BOJHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
ITepuoa. Cxopocthb

https://m.edsoo.ru/\W2XBOR

21 20.11.2026

pacupoCTpaHeHuUs U JIUHA 3HJ

BOJHBL. Ilonepeunsie u

MPOJIOJIbHBIC BOJHBI

3ByK. Ckopocts seyka. https://m.eds00.ru/Z827Q6V7
22 I'pomkocTh 3ByKa. BricoTa 25.11.2026 o Bem. '

tona. TemOp 3ByKa -

DJIEKTPOMAarHUTHBIC BOJTHBI, HX httos:/fm.edsoo.ru/SWBETCO
23 CBOlicTBa M CKOpOCTh. I1Ikana 27.11.2026 GXDS' ' -

AJIEKTPOMATrHUTHBIX BOJIH T

IT

PHITTIHTIET pARHOCEASH 1 https://m.edso0.ru/2WQTSL

24 TeneBuaeHus. Pa3Butue 02.12.2026 GLV

Cpe/CTB CBsA3U. Pannomnokanus

K Am. .
o5 OHTpOJIbHAs paboTa 04.12.2026 https://m.edsoo.ru/IHURONS

«Konebauust 1 BOIHEBI» 0B

[IpssmonuHeitHOe
26 pacupoCTpaHEHUE CBETA B 09.12.2026 https://m.edsoo.ru/HUF74ND

OIHOPOJHOM cpene. TodeuHblid
HMCTOYHUK cBeTa. JIyd cBera

ow



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceeta. [Tocrpoenue

https://m.edsoo.ru/AMBKOM

27 11.12.2026
U300paXeHHI B IJIOCKOM 227
3epKaie
[Ipenomnenue ceta. [TonHoe
28 BHyTpeHHeeuOTpa)KeHI/Ie. 16.12.2026 https://m.edsoo.ru/V49RISTR
[IpenenbHBINA Yo HOTHOTO N
BHYTPEHHETO OTPaKEeHUs
Jlagoparopriasi padora https://m.edsoo.ru/JO2EIM1
29 «M3Mepenue mokazaresst 18.12.2026 m;)s. ' -
MPETIOMIICHUS CTEKIIa»
JInn3sl. [TocTpoenune
30 M300paxeHuil B J;II/IHSC. 93.12.2026 https://m.edsoo.ru/W2MMS9
dopmyiia TOHKOHU JIMH3BI. KJC
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota _
31 «HcenmenoBanne CBOMCTB 25.12.2026 gggs.//m.edsoo.ru/OﬂCMW
N300paKeHNH B JTMH3AX) o
Hucnepcus cBera. CroXHbIM
cocras Oenoro csera. LlBer. httns://m.edsoo.ru/KIOWVK
32 JlaboparopHas paboTa 30.12.2026 Be.m. '

«Habmronenue aucnepcun
CBETa»

Ell



https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11

UnTepdepenmus cera.

https://m.edso0.ru/C8LCRSE

33 Judpakmnus crera. 13.01.2027 T
JudpaxknuonHas pemeérka -
34 [Tonepe4HOCTH CBETOBBIX BOJIH. 15.01.2027 https://m.eds00.ru/Q2118XY
ITomapuszanuus ceera (O]
Orrrisiecie HpHOOpbL i https://m.edso0.ru/M5127JY
35 YCTPOMCTBA U YCIIOBUS MX 20.01.2027 G'IP T '
0e30MacHOro0 MpUMEHEHUs T
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOU MexaHI/IKI/IV. 99 01.2027 https://m.edso0.ru/P8GBIFJS
IToctynatel ciennanbHOU N
TEOPUU OTHOCUTEIBHOCTHU
OTHOCHTENBHOCTH
37 OJHOBPEMEHHOCTH. 97 01.2027 https://m.edsoo.ru/0OVLMCN
3amenJieHUe BPEMEHH U 6B2
COKpAIlEHUE JITUHBI
OHeprus U UMIYJbC
38 PENATUBUCTCKOMN qaCTI/IuULL 99.01.2027 https://m.edsoo.ru/I190Z2Y4BU
CBsI3b MacChl C DHEPIUeH n B
UMITYJIBCOM. DHEPTHUS MOKOS
KonTtponbHas padora «OnTuka.
39 OcHOBBI CcIENMANIBHOM TeopUn 03.02.2027 https://m.edsoo.ru/L8689JPLI

OTHOCHUTCIIBHOCTH»



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

®otonsl. opmyiia [1nanka.

https://m.edsoo.ru/ZL6P16L

40 05.02.2027
DHeprus U UMIyibC GOTOHA AQ
OTKpBITHE U HCCIEN0BaHUE )
41 | dorosddexra. Omprrer A. T. 10.02.2027 gtéps" /m.eds00.U/PGLSXXS
CroneroBa N
3akoHbl poTodddeKTa.
42 YpaBHeHnue DUHIITEHA 17151 12.02.2027 https://m.edsoo.ru/YLCK770
dororddekra. «KpacHas G8
rpanuna» Gororddexra
Hasnenue ceera. Onpith [1. H. httos://m.ed /EGO6201
43 Jlebenenra. Xummaeckoe 17.02.2027 S Aps. M.ECs00.1
JIICUCTBUE CBETA T
TexHuueckne yCTpoucTBa U
44 MPAKTUYECKOE MPUMEHEHHE: 19.02.2027 https://m.edsoo.ru/UFQDRSL
dboTodneMeHT, HOTOIATUHK, 5M
COJIHEUHas1 OaTapest, CBETOIUO/
POILICHIE 3318 [10 TOMC https://m.edsoo.ru/ZE73A67
45 «DJIeMEHThI KBAHTOBOM 24.02.2027 pS-m. -

OIITUKHN»

Bl



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1

Mopens atoma TomcoHa.
OmneiTer Pesepdopna mo

https://m.edsoo.ru/FIC11POH

46 26.02.2027
PAacCEesHUIO (-4aCTULI. N
[Inanerapnas Mmozienb aToma
47 | Tocrynarst Bopa 03.03.2027 | | PImecootBXTCEHZ
W3nyyenue u nornouexHue
48 (OTOHOB IpH TIEPEXOe aTOMa 05.03.2027 https://m.edsoo.ru/NN8BHZ
C OJIHOTO YPOBHS SHEPTHH Ha YBE
Ipyroil. Buasl ciekTpoB
BosnHoBBIE cBOICTBA YaCTHII.
Bomnsl ne bpoins.
https://m. JulJ710TLE
49 KopnyckynsspHO-BOITHOBOM 10.03.2027 Ottps Jim.eds00.rA7A0TLEC
nyanu3Mm. CrioHTaHHOE U —
BBIHY/ICHHOE U3JIy4eHHE
OTKpbITHE PaIUOAKTUBHOCTH.
P . .
50 OmnsiThl Pesepdopaa no 12.03.2027 https://m.edsoo.ru/TSJIFUU3

OMpCACIICHUIO COCTaBa
pPaaArnOaKTUBHOI'O U3JTYUCHUS

TP



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/TSJFUU3TP

51

CsoticTBa anbda-, 6era-,
ramMMa-u3jrydeHus. Biusaue
pPagiOaKTUBHOCTH Ha KHUBBIC
OpraHu3MbI

17.03.2027

https://m.edsoo.ru/UOCIRQS0O
Z5

52

OTKpbITHE TPOTOHA U
HerTpona. M3oromel. Anbpda-
pacnaj. DJIEeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuenue

19.03.2027

https://m.edsoo.ru/H2XIHOG
3E

53

DHeprusi CBsi3M HYKJIOHOB B
anpe. SlnepHsle peakuum.
SAnepnslii peaktop. [IpoOnemsl,
NEPCIEKTHBBI, SKOJIOTUIECKHE
ACIIEKTBHI SIJIEPHOM SHEPreTUKU

24.03.2027

https://m.edsoo.ru/CFJYJSSI
G

54

DJIEMEHTAPHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToabI
HAOIIO/ICHUS ¥ PETUCTPAINH
3JIEMEHTaPHBIX YACTHII.
Kpyrasrii cron
«DyHIaMEHTAIbHbIE
B3auMoJieicTBU. ENTUHCTBO
(bU3HUYECKON KapTUHBI MUPa»

07.04.2027

https://m.edsoo.ru/SUC62U4
OA



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/SUC62U4OA

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuu. Bun 3BE31HOTO
HeOa. Co3Be3aus, ipKue
3BE3/1b], IJIAHETHI, UX BUIMMOE
newxkenne. Conneunas
cHcTeMa

09.04.2027

https://m.edsoo.ru/5PXS219V
Y

56

Comnnue. Conneynas
aKTUBHOCTL. MCTOUHHK
sHepruu CoJiHIIa U 3BE3]T

14.04.2027

https://m.edsoo.ru/1JZR54JA
0

S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTHKH. 3BE3/IbI
IJIABHOW MOCJIEI0BATENBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKIACHUU M IBOIIOIIUH
ConHua u 3B€31

16.04.2027

https://m.edsoo.ru/GGD3W7
470

58

Mneunsiii [Iyte — Hama
Tl'amakTuka. Ilomoxenue u
npmkenue CoaHIa B
I"anaktuke. I'aJakTUKH.
YEpHble AbIPHI B sApax
TraJIakKTHK

21.04.2027

https://m.edsoo.ru/L2U4S1H
u2



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/L2U4S1HU2

Bcenennas. Paz6eranue
rajnaktuk. Teopus bonbiioro

https://m.edsoo.ru/9IWRLV

59 23.04.2027
B3phIBa. PeukroBoe WNN
u3nyyeHue. MertarajiakTuka
60 Hepemennsie mpoOaemMbl 28.04.2027 https://m.edsoo.ru/LJHNL2M
aCTPOHOMUHM CE
Konrposenas padora https://m.eds00.ru/TXTTCT4
61 «DNIEMEHTBI aCTPOHOMUH U 30.04.2027 88D T '
acTpou3uKm» _
O6o6mmaromuii ypok. Ponb
(bU3UKHN U aCTPOHOMHH B
62 BKOHOMI/I‘ICCKOI/I,V ) 05.05.2027 https://m.edsoo.ru/WNJ5CR
TEXHOJIOTHYECKOH, COLUAIIbHOMN XYD
1 ATUYECKOM cdepax
JESITEIILHOCTH YeJIOBEKA
O6o06matomuii ypok. Pons u
63 MeCcTO (PU3HKH U aCTPOHOMUH B 07.05.2027 https://m.edsoo.ru/2PFPB28U

COBPEMEHHON HAyYHOU
KapTHHE MHpa

F



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/2PFPB28UF

O6o06maromuii ypok. Posb
(bU3HYECKOM TeopuH B

https://m.edsoo.ru/Y29SVPC

64 bopMHUpOBaHUH 1 12.05.2027 VR
MIPEACTABICHHUH O (HU3UIECKOM T
KapTUHE MHUpa
O06o6maromuii ypok. Mecrto
(du3nUecKoil KapTHHBI MUpPA B _
65 00I1eM psiTy COBPEMEHHBIX 1 14.05.2027 ;t:'ps.//m.edsoo.ru/LKNUIKH
C€CTCCTBCHHO-HAYYHBIX T
MPEJCTaBICHUN O IPUPOJIE
Peaeperntii ypor. Marmiriioe https://m.edso0.ru/EVMFIQT
66 noJie. DJIeKTPOMarHuTHas 1 19.05.2027 P 6p T '
UHIAYKIIU T
PesepsHslil ypok. OnTuka. httos:ffm.edsoo.r/ESABIRK
67 OCHOBBI cHIENMATIBHON TEOPUHU 1 21.05.2027 8LDS' -CAS00.IU
OTHOCHUTEJIBHOCTH T
Pesepnslit ypok. KBanToBas httos://m.eds00.rW/RAROLY
68 buznka. DneMeHTHI 1 26.05.2027 02[‘)] T -
ACTPOHOMMH U acTpO(U3UKU T
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa:
cpeaHero o0mero od0pa3oBanus

10.1

JleMOHCTpHpOBAaTh HAa TpPUMEpPax poib U MeCTO (UMK B (HopMmu

KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIp

10.2

Y4YuTHIBaThH rpaHvibl MNPUMCHCHHA HN3YUCHHBIX (1)I/ISI/I‘IGCKI/IX »
HHEpLHUAJIbHAsA CUCTCMaA OTC‘IéTa, a0COJIFOTHO TBép)IO@ TCJI0, UACAJIbH

JKUJIKOCTEN M TBEPJIBIX TEJ, TOUYCUHBIN ANEKTPUUECCKUN 3aps] — IPH peL

10.3

Pacno3naBate Qu3nueckue sBiaeHUs (Mporecchl) U OOBACHATH HX
MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM CTPOEHUS BELIECTBA M DJIE
PaBHOYCKOPEHHOE TNpPSIMOJIMHEIHOE JBUXKEHHE, CBOOOIHOE IMaJeHHE
UHepLHus, B3auMoencTBue tei; 1ud¢ys3us, OpoyHOBCKOE JIBUKEHUE,
Tel, W3MEHeHue 00bEMa Ten NpU HarpeBaHUM (OXJAXKACHHH), Tel
KOHJIEHCallus, MJIaBJIeHNue, KpUCTAJUIN3alls, KUIIEHUE, BIIAXXHOCTh BO:
IIPY €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY apaMeTpaMu

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHHMYECKOE ABUIKCHUC, UCIIOJIb3Ys (I)I/ISI/I‘-IGCKI/IC
NnepeMCIICHUEC, CKOPOCTh, YCKOPCHHUC, MacCa TEja, Cujia, HMIIYJIb
MNOTCHIHAJIbHAad SHEPrusd, MCXaHUYCCKasd pa60Ta, MEXaHHYCCKas MOII]
TPAKTOBATh (I)I/I3I/I‘-IGCKI/II71 CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HX 000:

(hopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUUUHY C JPYTUMH E




10.5

OnuceiBaTh HM3yYEHHbIE TEIUIOBBIE CBOWMCTBA TEJI U TEIUIOBBIE I
BEJIMYMHBL: JABICHHUE Ta3a, TeMIlepaTypa, CPeAHsAs KUHETHYeCKas 3
MOJIEKYJ, CPEIHEKBagpaTU4yHas CKOPOCTb MOJIEKYJ, KOJIHUYECTBO

pabora rasza, KoO3(QGUIUEHT MOJE3HOro0 ACUCTBUSA TEIJIOBOI'O JIBUra
TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOIB3YEMbIX BEIMYUH, HX 000"

(hOopMyIIBI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIUYUHY C IPYTHMH

10.6

OnuceiBaTh HM3y4YEHHbIE AJIEKTPUUYECKHE CBOWCTBA BELIECTBA M DJIEK
UCTOJB3Yysl (PU3UYECKHE BEIMUMHBL: AJIEKTPUUYECKUH 3apsl, dJICKTpUYE
MOTEHIMAJ, Pa3HOCTb IOTEHLUAJIOB; IPU ONUCAHUM IPABHIBHO

UCIOJIb3yEeMBbIX BEJIIMYMH, UX O003HAUEHUS M €JUHMILbI, YKa3bIBaTh (

(U3NYECKYIO BETUYMHY C IPYTHMHU BEIIMYHMHAMU

10.7

aQHATM3UPOBATH (PHU3UUECKHE MPOIIECCH U SIBJICHUS, UCTIONB3Ys (pr3mye
BcemupHoro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEH
COXpaHEHHUs MMIYJbCa, MPUHLMI CYNEPHO3ULIMHA CHJI, HMPUHLIMII PABI
OTCU€Ta; MOJEKYISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHS BEILECTBA,
KUHETUYECKON IHEPTrUU TEIJIOBOTO JBUKEHHUS MOJIEKYJ C aOCOJFOTH(
TEPMOJMHAMUKH; 3aKOH COXPAHEHHS DSJICKTPUYECKOrO 3apsiia, 3aKo
CIIOBECHYIO (pOPMYITUPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHHU!

NPpUMCHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JIEeHCTBUSA MallliH, HpI/I60pOB n TC

YCJIOBUSA UX 0€30I1aCHOTO HMCITOJIE30BaHUS B HOBCGHHCBHOﬁ KU3HU

10.9

BbINOMHATE 3KCHEPUMEHTHI MO HCCIIEIOBAaHUIO (PU3NYECKUX SBIICHUN
MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IPU 3TOM (OPMYIHPOBATH MPOOIIE
9KCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000p:!

(hopmMyTupOBaTh BHIBOJIBI




10.10

OCYH_IGCTBHSITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
OIITUMAJIBHEINA  CITIOCOO HU3MEPEHUA H©W HCIIOJIB30BaThb H3BECTHEBIC

U3MEpEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3NYECKUMHU BEIMYMHAMH C UCIIC
OpU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3YJbT

(U3MYECKUX BETUYMH B BUJIE TaOJIUI] U TPadUKOB, JATaTh BHIBOBI TIO |

10.12

Cobnronate mpaBuia 0€30MAaCHOTO TpyAa INPU IPOBEACHUU HCCI
JKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATEIbCKOM W MPOEKTHOM  Jes

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacu€rHbie 3a1a4M C SBHO 3aJaHHOW (PU3HYECKOM MOJICIIBIO,
MIPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBHS 3a/laydl BEIOUpATh (pU3HUECcKy
BEITUYHUHBI U (POPMYIIBI, HCOOXOAMMBIE I €€ PEIICHHS, POBOIUTH |

IIOJIyYEHHOT'0 3HAa4EeHUsI (PU3NUECKON BEITUMUNHBI

10.14

Pemate xadecTBEHHEIC 3aga4u: BBICTpanMBATh JIOTMYCCKHU HCIIPOTHUBOP

OHOpOﬁ Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (i)I/ISI/ILIeCKI/Ie SIBJICHI

10.15

Hcnonb30Bath npu pemieHny y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(pOopMal
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM U TPEACTABICHUS y4eOHON U H:

l'IOJ'Iy‘-ICHHOfI U3 pa3JIMYHbIX HCTOUYHHUKOB; KPUTHYCCKHU aHAJIIMU3UPOBATH I

10.16

[IpuBonuTe mHpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeXHBIX YUEHE

00BsICHEHHE MMpoHeCCOB OKPYKAIOIICTO MHUPA, B PA3BUTUC TCXHUKH U TC

10.17

Hcnonws3oBath TeopeTnueckwe 3HaHUS 10 (HU3UKE B TOBCEIHEN
0€30MacHOCTH NP OOPAIICHHH ¢ TPHOOPAMU U TEXHUIECKHUMH YCTPOH(

n CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOI'O IMOBCACHUS B OKPY)KaIOH_ICI‘/’I cpea




10.18

PaGoTaTe B rpynme ¢ BBIIOJHEHHWEM Pa3UYHBIX COIHAIBHBIX POJIE
palMoOHANBHO paCIpeAeNaTh 00SI3aHHOCTH U ILIAHUPOBATH JCSITEIBHO
aJIeKBaTHO OLIGHUBATh BKJIaJ KaXJIOTO M3 YYaCTHUKOB TIPYIIIBI

npooJIeMbl

11 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHUsI OCHOBHOI1 00pa:
cpeaHero oouero oopazoBanus

111

JleMOHCTpHpOBAaTh Ha MPHUMEpPax polb U MECTO (HU3UKU B (HOPMH
KapTHHBI MHpa, B PAa3BUTHUH COBPEMEHHOW TEXHHKH W TEXHOJIOTHH,

J'IIOI[@fI, OCIO0CTHOCTh U €IMHCTBO (I)HSquCKOﬁ KapTHUHbLI MHUpPa

11.2

Y4YuTHIBaThH TpaHULIbI IPUMCHCHU U3YUCHHBIX (I)I/ISI/ILIGCKI/IX MOJEIEH: 1

AACPHad MOACIIb aTOMa, HYKJIOHHAad MOACIIb aTOMHOTO Apa IMPU pCUICH

11.3

Pacnio3naBats (u3nueckue sBIeHUS (MPOLECChl) U OOBSICHATH UX HA OC
Y KBAaHTOBOUW (PH3UKHU: AJIEKTpUUECKAs MPOBOJUMOCTH, TEIUIOBOE, CBE
HeﬁCTBHﬂ TOKa, B3aHMO]IeﬁCTBH€ MAarauToOB, DJICKTPOMArouTHasA UHAYK
Ha TPOBOAHMK C TOKOM M JBIDKYIIUHCS 3apsij, SJIEKTPOMAarH
MPSMOJIUHEIHOE PACIIPOCTPAHEHHUE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
MoJIsIpU3aliis CBETa, JUCIEPCUs CBeTa, (OTOITEKTPUUECKUM I
JaBlIeHNE, BO3HUKHOBEHHE JIMHEHUYATOTO CIEKTpa aToMa BOAOPOAA,

PaauOaKTUBHOCTD




11.4

OnwuchIBaTh U3y4eHHBIEC CBOMCTBA BENIECTBA (IJICKTPUICCKUE, MATHHUTH]
MPOBOJIMMOCTh PA3JIUYHBIX CPEJ) U AJIEKTPOMArHUTHBIC SIBICHUS (TIPC
BEeITMYMHBL: JJIGKTPUYECKUI 3apsii, CWIa TOKa, JIIEKTPUUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh mnoTeHnuanos, DJIC, paboTa ToKa, HHI
Awmmnepa, cuna JlopeHia, WHAYKTUBHOCTh KaTYIIKH, SHEPTHUS DIIECKTP!
Mepuol M YacToTa KoyiebaHuid B KoieOaTedbHOM KOHTYpE, 3ap:
TApPMOHHYECKHUX DJICKTPOMATHUTHBIX KoJebaHui, (POKyCHOE paccTosF
MIPH OTIMCAaHUH MPABUIILHO TPAKTOBATH (PM3MUECKUI CMBICIT UCIIOJIB3YEN
CIMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (QHU3UY

BEIn4YnHaMu

115

OnuceiBaTh U3YYCHHBIC KBAaHTOBBIC SIBIIGHHUS U MPOLECCHI, HCIIO.
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTA CBET:
Mepuoj| Todypaciana, SHEpPrust CBSI3M aTOMHBIX sA€p; HpPH ONHU
(U3UYECKUN CMBICIT MCIOJB3yEeMbIX BEIHYHH, UX O0O3HAYCHUSI U ©
CBA3BIBAIOLINE JAHHYIO (PU3UYECKYI0 BEIMYHUHY C JPYTUMHU BEJH

(bU3NYECKON BEIMUNHBI

11.6

AHanu3upoBarh (U3MUECKUE NPOLECChl U SBJICHMS, UCHOJB3YS (U3
3akoH OMa, 3aKOHBI IOCJIEI0BATEIBHOTO U NapAJUIEIBHOTO COEINHEHHS
Jlenua, 3aK0OH 2JE€KTPOMAarHUTHON MHAYKLUH, 3aKOH IIPSIMOJIMHENHOTO
OTpaKEHHs CBETA, 3aKOHBbI NPEIOMIICHHS CBETA, ypaBHEHUE OWHIIT
COXpPAHEHHUsI DHEPIHM, 3aKOH COXPAHEHHUsI HMIIYJIbCa, 3aKOH CoXpal
3aKOH COXPaHEHMs MacCOBOI'O 4HCia, NMocTynarel bopa, 3akoH paan
pa3iauyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4c

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,I[CJ'I}ITB HaIpaBJICHHUEC BEKTOPA HHAYKIIMU MAarHUTHOTO ITOJISA IIPOBC

cunbl JlopeHna

11.8

CtpouTth 1 ONUCHIBaTh U300paKEHUE, CO3/1aBAEMOE IUNIOCKUM 3€pKaioM




11.9

BBIMONMHATE AKCIEPUMEHTHI M0 UCCIICAOBAHUIO (PU3NUYECKUX SIBICHHUH
OpSIMBIX M KOCBEHHBIX HM3MEpEHHi; TpU 3TOM (HOPMYIHpPOBATH II
y4eOHOro HKCIePUMEHTa, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOT0 00

(hopMyIIMpPOBATh BBIBOJIBI

11.10

OCYH.[GCTBHSITB npsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX E
ONTHUMAJIBHBIM CIIOCOO U3MCPCHHUA U MHCIIOJIB30BATh HW3BCCTHLIC M

HU3MEpEHUI

11.11

HccnenoBath 3aBUCUMOCTH (PH3UYECKUX BEIIMYUH C HMCIIOJIH30BAHHEM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHUpPOBATh pPE3yJIbTaThl IOJIyYEHE

BCJINYMH B BUJIC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YJIbTATaM 1

11.12

Cobnrogate mpaBmiia 0€30MacCHOrO TPyAa MPU MPOBEICHUH HCCIIC
SKCIEPUMEHTA, Y4YEOHO-UCCIIEIOBATEILCKOM © TPOCKTHOM JEAT

HU3MEPUTENIbHBIX YCTPONCTB U Ja00OpaTOPHOro 000pyI0BaHUS

11.13

Pemats pacu€rHble 3aauu ¢ SBHO 3aJJaHHON (hPU3NYECKOH MOJICNBIO, 1
NPUHLMIIBI; HAa OCHOBE aHaiM3a YCJIOBHUS 3aJaud BbIOMpaTh (P
¢u3nyeckre BeIMUUHBI U (HOPMYJIIbl, HEOOXOAUMBIE Ul €€ peIleHUs, I

PCAIBHOCTD NOJIYUCHHOT'O 3HAUYCHUS (1)H3H‘l€CKOI>i BCIIMYHUHBI

11.14

Pemrate kadyeCcTBEHHBIE 3a1a4H: BBICTpAanBaTh JIOTUYCCKHU HECTIPOTUBOPC

OHOpOﬁ Ha N3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U (i)I/ISI/ILIeCKI/Ie SIBJICHI

11.15

Hcnonp3oBaTh mnpu pemieHnH Y4eOHBIX 3a7ad COBPEMEHHbIE HH((
IIOMCKA, CTPYKTYPHUPOBAHUS, HWHTEPIPETAlUd W NPEICTaBICHUSA Y
nH(pOpMaLUY, TOIYYEHHONM M3 Pa3IMYHBIX HMCTOYHHUKOB; KPUTHYECK

nHpopmaIuio

11.16

OOBSACHATH MPUHIIUIBI IEHCTBUS MALIMH, TPUOOPOB U TEXHUYECKUX YC

0€30I1aCHOT0 UCIIOJIb30BaHUS B MMOBCEAHEBHOM XKM3HU

11.17

[IpuBoaMTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-

00BsICHEHHE MMponeCCOB OKPYKAIOIICTO MHUPA, B PA3BUTUC TCXHUKH U TC




11.18

Hcrmonp30BaTeh TEOpeTHUSCKHE 3HAHUS 1O (H3UKE B ITOBCEIHEB!
0€30MacHOCTH TpH OOpameHHuH ¢ TpUOOpaMH W TEXHUYECKUMHU Y

300POBbA U COGJIIOZ[@HI/IH HOPM 5KOJIOTHYCCKOI'O IMOBCACHHU A B OKPYXKAKC

11.19

PaGorare B Tpymme ¢ BBINOJIHEHHEM DPA3JIMYHBIX COLUAIBHBIX POJICH
paIMOHAILHO PaCTpeNesaTh 00sS3aHHOCTH U IJIAHUPOBATH JEATEIHHOC

AACKBATHO OLICHUBATD BKJIAJ KAXKIOI'0 U3 YHAaCTHUKOB I'PYIIILI B pCHICHHA




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3neia

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHYV

1.1

®duszuka — Hayka o npupojae. Hayunsie MeTO.Ib!
Ponp skcniepuMeHTa U TEOpUM B IPOLECCE MMO3I

¢busuke

1.2

MonenupoBanue (U3HUECKUX SIBICHUH H 1T
dusnyeckue 3aKOHbl U TEOPUU. ['paHUIIBI IPUM
[Tpunuun cootBercTBUs. Poib U MecTo GuU3UKH

Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOM J1eATEl

MEXAHHWKA

2.1

KMHEMATHKA

211

MexaHU4ecKoe  IBHXKCHHE. OTHOCHUTENBHOCT

Cucrema otcuéra. Tpaekropus

212

[lepemenienue, CKOpOCTh (CpenHsIsi CKOPOCTh, MT]
MaTepUalbHOM TOYKH, MX IPOCKIUU Ha OCU

NEPEMELIEHUI U CII0XKEHUE CKOPOCTEN




PaBHOMEpHOE M PpaBHOYCKOPEHHOE MPSMOJL

2.1.3 3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOpP
MaTepUaIbHOW TOUKHU OT BpEMEHU
214 CBobOogHOe mazeHue. Y cKkopeHrue cB0OOOHOTO T1a
KpuBonuneiinoe aBukenwe. PaBHOMepHOE 1BU
2.15 OKPYKHOCTU. YTIIOBas CKOpPOCTb, JIMHEHHAas
LleHTpOCTpEMUTENBHOE YCKOPEHHE
TexHUUeCKHEe yCTPOUCTBA: CIIMIAOMETP, IBUKEHN
2.1.6
nepenavyu
[IpakTnueckue paboTel. M3MepeHne MrHOBer
COOTHOILLEHUS MEXIYy NYyTSAMHU, HPOIJAECHHBIME
2.1.7 paBHBIE TMPOMEXKYTKH BPEMEHHU MPU PABHOYCKO
CKOPOCTBIO, paBHOM HYym0. M3yueHHe IBUKEHI
W3ydeHue ABMXEHUS Tela, OPOIIEHHOTO TOPU30H
JMHAMUKA
991 ITpunuun otHocurenbHOCTH ['anmunes. Ilepsbiid
CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuina. [IpuHnun cyneprno3unuy cuil
29 923 Bropoii 3akoH HplOTOHa 171 MaTrepuUaabHOM 1
orcuéra (MUCO). Tpetuii 3akon HeroToHa 11 Ma1
3aKOH BCEMUPHOTo TAroTeHus. Cuia TSHKECTH.
224
Bec tena
2.25 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHs CKC

2.2.6 Koaddumment tpenus. Cuna CONMpOTUBICHUS T
WY Ta3e
2.2.7 [ToctynarenpHoe 1 BpaliaTeabHOE ABMXKEHNE a0C
258 MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpamieHus. 11
tBEporo Tena B UCO
2.2.9 TexHUYECKHE yCTPONCTBA: MTOAIIUITHUKHY, JBUXKET
[TpakTuyeckue pabotel. M3yuenue nBuxeHus O
MOJ JICHCTBHEM HECKOJBKHUX CWiI. VcciemoBaHi
2.2.10 BO3HUKAIOIIUX B AePopMHpPYyEeMOi TPYXKUHE U P
ux nepopmanuu. VMcecnenoBanue yciaoBHil paBHO
0Cb BpallCHUS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Hmnynbc MaTepuanbHOM TOUYKH, CUCTEMBI MaTep]
M3MEHEHHE UMITYIIbCa TeJa
2.3.2 3akoH coxpaHenus uMmiysbca B MCO. PeakTuBHO
2.3.3 Pabora cuibl
2.34 MOIIHOCTE CHIBI
23 2.35 Kunernyeckas 3Heprus MaTepuaaIbHOU TOUKH. T€
236 [TorennuanbHas sHeprus. IloTeHnuanbHas sHE
npyxuHsl. [loTeHnManbpHas sHeprus Teaa BOIu3u
[TorennuanbHble U HEMOTEHIMATIbHbIE CHIBL. C
2.3.7 CHWJI C W3MEHEHHEM MEXaHUYECKON SHEpruu Cl
MEXaHUYECKON YHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS




TexHu4eckue yCTpPOMCTBA: JABUKCHUE PakeT,

2.3.9
MUCTOJIET
2310 [MpakTudyeckue paboOThl. M3ydeHue CBSI3U CKOPO
o HccnenoBanue CBsA3U pabOThI CHIIBI C H3MEHEHUE]
3 MOJIEKYJISIPHA S ®U3UKA U TEPMOJIMHAMI
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM T
. OCHOBHBIC  TIOJIOKEHHSI MOJICKYJISIPHO-KUHETH
o newkenue. uddysus. Xapaktep IBUKCHUS U B3
312 Mogenu CTpoeHHUsI Ta30B, XHIKOCTEH U TBEP]
o BEIIECTBA HA OCHOBE ITHX MOJIEIEH
3.1.3 Macca monekyn. KonuuectBo Bemectsa. [loctos
314 TemmoBoe paBHOBecue. Temmepatypa U €€ 1
o [enscus
Monens upeanpbHoro ra3a. OCHOBHOE ypaBHEl
3.1 3.15 P
TEOPHH UJICaTHHOTO Ta3a
316 AOcomoTHas TemIeparypa Kak Mepa cpeiHel K
o nIBrKeHHs JacTul] rasa. [llkana remmeparyp Ken
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH /|
318 ["a3oBble 3akoHBI. M30mpoliecchl B HI€aTbHOM T
o BelIlecTBa: U30TepPMa, U30X0pa, n3odapa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapOMET]
[TpakTnueckue paboTel. M3MmepeHune Macchl
3.1.10

HccnenoBaHue 3aBUCUMOCTHU MCKAY NnapaMeTpam




OCHOBbI TEPMOJINMHAMUKUA

Tepmoaunamuyeckass cuctema. BHYyTpeHHAA

3.21
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUs
KonngectBo TemnoTel u padora. BHyTpeHHss 3hH:
3.2.2
rasa
Buasl  temonepenauu: TETIOPOBOAHOCT
3.2.3 TerioéMKocThs Tela. YIenbHAs TEIUIOEMKOCTE
TEIUIOTHI MPH TEIUIONepeiade
3.2 324 IlepBbIit 3ak0H TepMoauHaMUKu. [IpuMeHeHne
uzonporeccam. ['paduyeckas nHTEpIpeTanus pa
TeroBeie MamuHbl. [IpuHIMIBL OEHCTBUS Tem
3.25 PHEpPTUU B TEIJIOBBIX MamuHax. Kosddummen
KIIMT) TeroBoit mamunbl. ki Kapro u ero KI
326 Bropoii 3akoH TepmoauHamuku. HeoGpaTun
TennoBble qBUTATENN. DKOJIOTHUECKUE TPOOIIEME
397 TexHuueckue yCTpoOWCTBa: JBUrareilb BHY
XOJIOJMITEHUK, KOHAUIIMOHEP
3.2.8 [TpakTyeckue paboTsl. M3mepenue ynenbHoM Te
ATPEI'ATHBIE COCTOSHUNA BEILIECBA. ®A30BBIE
33 331 [TapooOpazoBanue u konaeHcauus. Mcmapenue
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhI KH
3.3.2 AOCONIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTH BO3TY




Teépnoe Temo. Kpucramnmuyeckne u amMophHEb

3.3.3
kpuctayoB. XKuakue kpucramibl. CoBpeMeHHbIE
3.34 [TnaBneHue u KkpucTaum3anus. Y AeIbHAs TETUIO
3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHu4eckue yCTpPOWCTBA: TMI'POMETP U IICHXP
3.3.6 MOJTYYCHUS COBPEMEHHBIX MAaTEpPHAIOB, B T
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboThl. M3MepeHne BIaKHOCTH E
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
41.1 DneKkTpu3anus Tei. DJeKTpuyeckui 3apsia. JBa By,
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1
115 OnekTpuueckoe Tmone. Hampsok€HHOCTH — 3Iie
o cyrepno3uruy. JIMHIE HanpsDKEHHOCTH AJICKTPH!
4.1.6 PaGota cui snexkrpocraruueckoro most. [ToTeHin
417 [IpoBOAHMKN W  JUDJIEKTPUKA B TIOCTOS
o Jusnektpudeckasi MpOHUIIAEMOCTh
418 OnexrpoémkocTs. KoHaeHcaTtop. ONeKTpOEMK

DHeprus 3apsyKeHHOI0 KOHJIEHCaTopa




TexHudeckue YCTPOMCTBA: 3JIEKTPOCKOI, IJI

419 3aIlATa, 3a3€MJICHHE JJICKTPONPUOOPOB, KOH
MIPUHTEP
4.1.10 [TpakTaeckue paboThl. MI3MepeHne AMeKTPOEMKC
INOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIM
121 VYcaoBus CyIIeCTBOBAHUS TTOCTOSIHHOTO JJIEKTPY
o Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpspxenue. 3akon Oma Ju1s yyacTka Lenu
4.2.3 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y IEIILHOE COIIP
424 [TocnenoBarenpHOE, MapaICIBHOE, CMEIIAHHOE (
4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyis — J
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anexTpoBrkymias cuia (nanee — C) u BHYTp
4.2.7 Toka. 3akoH Oma Il MOJHOW (3aMKHYTOM)
4.2 3aMBbIKaHUE
428 DJEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAIIC
o METAJIJIOB OT TeMIieparypsl. CBepXIPOBOIAMOCTE
4.2.9 DneKTpUUeCKnuil TOK B BakyyMe. CBOICTBA 2JIEKT]
4210 [TonynpoBoauku. CoO6CTBEHHAsI U MPUMECHASI TI
o CoiicTBa p-n nepexoxaa. [lomynmpoBoIHUKOBEIE IT
OJIEKTPUYECKUN TOK B  DIJIEKTPOJIMTAX. I
4.2.11
DnexTponu3
4212 DnexTpuueckuid ToK B razax. CaMOCTOSTENbHBI

PaznuuHble TUTIBI CAMOCTOATENIBHOTO pa3psana. M




4.2.13

TexHuyeckue YCTpOICTBa: aMIlepMETP, BOJBTM
AIIEKTPOHArpeBaTeIbHbBIE TPUOOPHI, IEKTPOOCBE
CONMPOTHUBIICHUS,  BAKyyMHBIH  JHOJ,  TepH

HOJIYHpOBOI[HI/IKOBblﬁ Au0a, raJlbBaHHUKa

4.2.14

ITpakTnyeckue padoThl. M3yueHne cMemaHHOTO
N3mepenne ODJIC wucTOYHMKA TOKa U €ro

Hab6nronenue anexrpoiusa

11 KVIACC

Kox
pas3iena

KoanposepsieMmoro sjiemenTa IIpoBepsiemble 1eMEHTHI COePKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UH]

43.1

ITocTosiHHEBIE MarHuThl. B3auMoaeiicTBHE ITOCT

4.3.2

MarnuTtHoe nojue. BekTop MarHUTHOW HMHIYK
Jlnann MarauTHOM MHaykumu. KapruHa nuH

MNOCTOAHHBIX MaroHuToOB

4.3.3

MarnuTtHOe 1OJIE TIPOBOAHUKA C TOKOM. K
IPSIMOTO IPOBOAHMKA M 3aMKHYTOTO KOJIBIIE

TokoM. OnbIT Dpcrena. BzanmoaeicTere mpor

4.3.4

Cuna Ammepa, e€ MOJlyJIb U HalpaBJIEHUE




435 Cuna Jlopenna, e€ Moayiab U HarpaBieHue. /I
o B OJIHOPOJHOM MarHuTHOM mosie. Pabora cuib
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKIIUU
4.3.7 [ToTox BekTOpa MarHUTHOM MUHIYKLIUU
4.3.8 O/1C unnykuuu. 3aKOH JIEKTPOMAarHUTHON UH
439 Buxpesoe anexrpuueckoe nose. C uHAyKIL
o MOCTYNATEeNbHO B OAHOPOJHOM MarHUTHOM 10
4.3.10 [TpaBuno Jlenma
43.11 NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIHH. D]
43.12 OHeprust MarHUTHOTO NOJISl KaTyIIKHU C TOKOM
4.3.13 DJEeKTPOMAarHUTHOE T0JIE
43.14 TexHruecknue  YCTpPOMCTBA:  IOCTOSIHHBIE
o AIIEKTPOJBUTaTEN b, YCKOPUTENHN 3JI€MEHTAPHBIX
[IpakTuueckue paboTel. M3ydyenwe MarHuTH
4.3.15 HccnenoBanue JEWCTBUSL IOCTOSHHOTO — M:
HccnenoBanue sBIICHUS JIEKTPOMArHUTHON M)
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJII
£ 11 Konebarenbnast  cucrema.  CBoOojaHbIE
o konebanus. [lepuon, yacrora, ammutyna u ¢:
51
5.1.2 [Ipy>xuHHBI MagTHUK. MaTeMaTHYECKUN Mas
13 VYpaBHeHue rapMoHHUYECKUX KoneOanmii. Kur
o OIMCaHKe KOJIeOATETbHOTO JBHKCHHS




IIpeBpaiieHue 3HEpruu Ipu rapMOHUYECKUX

514 KOJICOAQHUHN MCXOJHOW BEIIMYMHBI C aMIUIATY/]
YCKOpEHUs
KonebGarenbupii  kOHTYp. CBOOOIHBIE 3JI€]
5.1.5 UcabHOM KOJeOaTeTbHOM KOHTYpe. AHAIO
AIIEKTPOMArHUTHBIMU KoseOaHusiMu. dopmyiie
5.1.6 3aKOH COXPaHEHUsl SHEPTUHU B UJI€aJILHOM KOJI¢
Breinyxaennble MexaHudeckue kojebOanus. P
5.1.7
BbiHyX1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHM.
5.1.8 ITepemennblil Tok. CHHYCOUAAIBHBIN ITEpEMEH
MoIHOCTh TEPEMEHHOTO TOKa. AMIUIUTY/H
5.19
CHUJIBI TOKA U HAIPSKEHUS
Tpancdopmarop. IIpousBoacTBo, mepenaya |
5.1.10 HHEPruM. DKOJOTUYECKUE PUCKHU NPHU MTPOU3BC
KynbTypa ncnosnb30BaHus SIEKTPOIHEPTUH B I
TexHuueckue yCTpoicTBa: celicMorpad, 23
5.1.11
ANIEKTponepenay
[IpakTnueckue paboTsl. MccnenoBaHue 3.
KoneOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTU
5.1.12
MIEPEMEHHOT0 TOKa B LIENHU U3 MOCJIEe10BaTElbE
KaTyIIKH U pE3UCTOpa
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BC
5.2 MexaHuueckue BOJHBI, YCIOBHS PAcIpoCT
521

pacrnpocTpaHeHHs U JIMHA BOJHEL. [lonepeyHs




5.2.2 WNuTtepdepentius u nudpakiuus MeXxaHHUIEC]
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BbIc

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBHS U3JTyUC
5.2.4 B3aumHuas opueHtanus BektopoB E, B u v

BaKyyMe

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
5.2.5 nosisipu3anusi, audpakuus, UHTEpQepeHIus.

BOJIH

[ITkana >1€KTpOMarHWTHBIX BOJH. lIprmeHer
5.2.6

TEXHHKE U ObITY

[IpuHUMIIBI paguoCBsA3U U TeneBUIeHUs. Pam
5.2.7

3arpsA3HEHUE OKPYKAOLIEH CPe/Ibl

TexHuuyeckne yCTpPOWCTBA: MY3bIKAJIbHBIC I
5.2.8 JUAarHOCTHKAa B TEXHUKE U MEIUIUHE, pala]

anTeHHa, Tenedon, CBU-neun

OIITUKA

531 [IpsiMonuHEeHOE pacpOCTpaHEHHE CBETA B O,

OtpaxkxeHne cBeTa. 3aKOHBI OTPAKEHUS CBE
532

IUIOCKOM 3€pKajie

5.3

[Ipenomnenue cBera. 3aKkOHbI TPETOMIICHHS CE
5.3.3

MIpeOMIICHUS

[TonmHoe BHyTpeHHee oTpaxenue. [IpenenbHbI
5.34

OTpaKEHUS
5.3.5 Hucniepcust cBera. CloXKHBIA COCTaB OEJIOTO CI




Cobuparomye u paccenBarOIINe THH3BL. TOHKE

M onTUYecKas CcujJa TOHKOM JHMH3BL I

5.3.6
COOMpAIONIMX M PAcCEUBAIOIIMX  JIMH3AX.
VYBenuueHue, 1aBaeMoe JIMH30U
5.3.7 IIpenensl IpUMEHUMOCTH I'€OMETPUYECKOU OIT
Wntepdepenmus cBera. KorepeHTHbIE HCTO
5.3.8 MaKCUMyMOB ¥ MHHHMYMOB B HHTEpdepe
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hubpakmus cBera. [udpakumonnas peir
5.3.9 JaBHBIX MAaKCHMYMOB IIpM ITaJA€HUU MO
TUGPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBera
TexHuueckue yCTpoMCTBa: OYKH, JIyIa,
53.11 anmapar, MHKPOCKOI, TEJEeCKOI, BOJOKOH
pemeTKa, mOISTPOUT
[TpakTnueckue padoTsl. M3Mepenue nokasarers
5.3.12
CBOICTB M300pakeHuH B nH3ax. HaOmroneHue
OJIEMEHTHI CITEIIMAJIBHOU TEOPU OTHOCHUTEJI
['paHuIpl TPUMEHMMOCTH KIJIACCHYECKOH M
6.1 OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTb MOMYJIS
MIPUHITATT OTHOCUTEIFHOCTH DUHINITEHHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMes.
6.2
JUTUHBI
6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI
CBsi3b Macchl C SHEPTUEN U UMITYJIBCOM CBOOC
6.4

¢BOOOIHOM YaCTHIIBI




7 KBAHTOBAA ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKU
211 ®otonsl. Dopmyna [lnanka cBsi3u sHEprUn ¢
o U UMIYyJIbC POTOHA
219 OTtkpeiTHEe U uccnenoBanue gorodddexra. O
- dboTtoarddekra
7.1 213 Vpasuenue OiHmTeiina  ana  Gorosdd
o doTorddexra
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XUMHYECKOE ICCTBHE CBETA
216 TexHuueckue yctpoicTBa: (oTORIEMEHT, (O
o CBETOIHOJ
CTPOEHUE ATOMA
291 Monens aroma Tomcona. OnbiTer Pesepdopna
o atoma. [Inanerapnas mozaens aroma
[Toctynatel bopa. M3nydeHue u norjioneHue
7.2.2 OJIHOTO YypOBHSI DHEPrMM Ha Apyroil. Bunr
SHEpPruM aToMa BOJ0poO/ia
BosHoBBIE cBOMicTBa yactul. BomHbl ne bpo
12 723
nyanu3M. Judpaxiuys 3JeKTPOHOB Ha KPUCTAIT
.y CrioHTaHHOE U BBIHYXJEHHOE H3JlydyeHue. Y
o nazepa
—r TexHUUecKkne YCTPOMCTBA: CIEKTPAJbHBIA
o KBaHTOBBIM KOMIIBIOTEP
7.2.6 [TpaxTrueckue pabotsl. HabmoneHune ey
ATOMHOE AP0
7.3
7.3.1 MeToap1 HAONMIOIEHUS U PETHCTPAIIH dJIEMEH"




OtkpeiTe paguoakTuBHOCTH. OmbIThl Pesepd

7.3.2 paaMoaKkTUBHOIO wu3inydyeHus. CBOMCTBa aib
Brnusinue pagnoakTHBHOCTH Ha JKUBBIE OPTraHu3
OtkpbITHE MPOTOHA M HehTpoHa. HykimoHHa:
7.3.3
NBanenko. 3apsa sapa. MaccoBoe uncio sapa
Anbda-pacniag. DJEKTPOHHBIA € TTO3UTP
7.3.4
u3NydyeHue. 3aKOH paAOaKTUBHOIO paciajia
7.3.5 OHeprus CBs3U HYKJIOHOB B si/jpe. SnepHble cu
7.3.6 S nepHble peakuuu. JleneHue u CUHTES sAIEp
Snepusiii peaktop. TepMmosiIepHbI CHHTE3
7.3.7
SIEPHOM PHEPTETUKU. DKOJIOTUIECKUE ACTIEKT]
OneMeHTapHble  4YacTUlbl.  OTKpBITHE  TIC
7.3.8 .
B3aUMO/ICUCTBUS
TexHu4eckne ycTpoucTBa: JO3UMETP, Kamepe
7.3.9
aToMHasi 6omba
[TpakTuueckue pabotel. HccnemoBaHue T
7.3.10
dororpadusm)
OJIEMEHTHI ACTPOOU3UKU
Bun 3Bé3mnoro Heba. Co3Be3aus, spKue 3
8.1
JIBUKCHHE
Conneunas cucrema. [lmaHeTsl 3eMHOHN Ipy
8.2
CIyTHUKH, KAPJIMKOBBIE TUTaHEThI. MaJible Te:
8.3 Comnnre, ¢porochepa u atmochepa. ComHedHas
8.4 Nctounuk sneprun ConHLa U 3BE3]T




3BE31bI, HX OCHOBHBIE XapaKTEPUCTHKHU:

TEeMIlepaTypa, HMX B3aUMOCBS3b. Jluarpamn

8.5
CBETHMOCTbY». 3BE3/Ibl TJIABHOM IOCIEI0BATEI
CBETHMOCTB» JIJIs1 3BE3/] INIABHOM TIOCIIEIOBATENE
Buyrpennee  ctpoenne  3B&31.  CoBp
8.6
MIPOUCXOKAEHUHU U 3BoronMy CoitHia 1 3BE3/1. J1a
Mneunsnii Ilyre — nHama [Mamaktuka. Crmp
8.7 pacnpenenenue 3BE3MA, raza u nbuid. 1loos
INanaktuke. [Tnockas u chepuyueckas moICUCTE
Tunel ranakTuk. PaavoralakTUKM M KBa3se
8.8
TaJIaKTUK
Bcenennas. Pacmiupenue Bceenennoid. 3akoH
8.9 Bo3spact u pagnyc Becenennon, Teopusi bonbn
Bceenennoi». PenukroBoe usiyuenue
Macmirabnast  crpyktypa Bcenennoit. N
8.10

HpO6J'I€MBI ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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