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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm enepalibHONM pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKU: JTMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o pu3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nkay 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

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

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

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

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

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

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

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

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHneM CIIeIyIOMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckol MoOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

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

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAaHHBIM, YYWUTEIb JEJNaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOnbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBWKeHHE. [[BUKEHHME  MaTepUaIbHOW  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBuwxkeHUs Tena, OPOIIEHHOTO TMOJ yIIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHlManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOM TEOpUM HJACANIbHOTO raza. AOCOJIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe MpenCcTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHas TEIIOEMKOCTh BEIlleCTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocCTh Po1IeCCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JEUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



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

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

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbId (akT, runores3a, Qu3nyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

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

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykuuu Papanes.

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

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTu4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COCAWMHEHUU PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENH W3  IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEPTuUs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dororddekra. YpaBHenue DiHIITEHHA 11 Porodddekra. «KpacHas rpaHunar»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKUE 3BE3MbL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOJib (U3UUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce oCyIecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUH HAa OCH KOOpJUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVDKCHUS B KUBOM MPUPOIE, ONITUYECKUE ABIICHUS B KMBOM MPUPOIE, EUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalolUXCsi PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEaU3alMi OCHOBHBIX HANpPABICHUUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSAMUA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHUU BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUYECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OPMYJIHMpPOBAaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM 0OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyIHUpOBaThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TPH aHAINU3E pPe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce HOCTHKEHHS JTMIHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €ro TMpPU OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij NpU PelIeHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, HWHEpLUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, NEPEMEILICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
GbOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAaHUIO (DU3UYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUM C OMOpOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSPHON MH(POPMALIMU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTUE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PEHICHUH (PU3NIECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (hoTodrddexT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YSd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKas CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATHh (HU3HMUECKUUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOTO U MapaJUIeILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCa, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHMIO (PU3WYSCKUX SBJICHHA U
MIPOIIECCOB C HCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C OMOpoil Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUY, TOJTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3iesioB U TeM
n/n KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
NMPOrpaMMblI
pecypcsl
K
Beero oHTpoJibHbIe IIpakTHuyeckme
padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 Junamuka 7
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM 9 1
TEOpUHr
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie
' HEePEXOIbI

Hroro no pazaeny

Pasznen 4. JIEKTPOAUHAMUKA
4.1 DnexTpocTaThKa

4.9 ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B
' PasIMYHBIX Cpeax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarunuTtHoe nojie. DJIeKTpOMarHuTHast
WHIYKIIHS

11

Hroro no pasaceiny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuuecKkue u QJICKTPOMArHuTHLIC

2.1
Koie0anus
99 MexaHHUEeCKUE U DIICKTPOMAarHUTHBIC
' BOJIHBI
2.3 Ontuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoTshI

11 1

11

10

24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIMAIBHON TEOPUHU

OTHOCUTECJIBbHOCTHU
Hroro no paszneny

Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU

4.2 Crtpoenue aToma

4 1

KonTpoabHbie

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

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

bu6mmorekxa [IOK



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

4.3 ATOMHOE SApO 5

Wroro no pazueny 15
Paznea 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHA
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4
Hroro no pasneny 4
PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

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

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



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
Hayunsie MeT(})IK bl HO?I;)H;)HIiI 1 bubmorexa HOK
7 A 07.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Pounb 1 mecTo dusuku B
($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDa, B 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexanuyeckoe ABUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 14.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 15.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuoreka [IOK
JIBIDKCHUE 21.09.2023  https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS 22.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
JIBU>KeHue MaTeprualibHON TOYKH IO 1 bubmorexa HOK
P 28.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

HuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoit 3akox
Herorona niis MarepuanbHOM TOYKU

Tpetuii 3akon HeroTona nis
MaTepHaAIbHBIX TOUCK

3aKoH BCCMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKad
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapdumuent tpenus.
Cuiia COnTpOTUBIICHHUS TP IBHXKCHUT
TeNa B KUJAKOCTH WJIH ra3e

ITocTtynarenbHOE U BpalaTeabHOE
JBUKEHHE a0COMIOTHO TBEPAOTO TENa.
MowmeHT cunbl. Ilneuo cunel. YciaoBus
paBHOBECHS TBEPAOTO TEIIA

HMitynbsc MaTepUabHON TOUYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMnyibca. PeakTuBHOE NBUKEHME
PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprus
MatepHaabHON ToukH. Teopema 06
U3MEHEHUU KUHETUYECKOW DHEPTUU

[ToreHmanpHas 3HEPTHUsl.

29.09.2023

05.10.2023

06.10.2023

12.10.2023

13.10.2023

19.10.2023

20.10.2023

26.10.2023

27.10.2023

https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3e18

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[ToTeHmanbHast SHEPTUS YIPYTo
ne(OpMUPOBAHHOI MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IToTeHIManbHEBIE U HENOTEHIIHAIBHEIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJia Ha IPUMEpPEe PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbhas pabota no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. dubdysus

XapaxkTep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
1 TBEPJIBIX TEIl

Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

09.11.2023

10.11.2023

16.11.2023

17.11.2023

23.11.2023

24.11.2023

30.11.2023

01.12.2023

https://m.edsoo.ru/ff0c461a

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun
JBUKEHHS MOJIEKYJl. Y paBHEHUE
MenneneeBa-Kinaneiipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKeHHOTro raza

H3omponecchl B HI€alIbHOM Ia3e U Ux
rpaduyeckoe npeacTaBIeHue

BuyTpeHHss sHEprus
TEPMOIMHAMHYECKON CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo
TEIUI0THI U paboTa. BHyTpeHHs4
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa

Buasl Tennonepenaun

VY nenbHas TEIIOEMKOCTH BEILIECTBA.
KonudecTBo TemnoTel npu
Terutonepenave. AaunadaTHbIM
nporuecc

I1epBblil 3aKOH TEPMOJIMHAMUKH U €TI0

07.12.2023

08.12.2023

14.12.2023

15.12.2023

21.12.2023

22.12.2023

28.12.2023

29.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

43

IMPUMCHCHHUC K U30IIpoLecccaM

HeobOpaTtumocTs mporieccoB B
npupoze. Bropoii 3akoH
TEPMOJMHAMUKU

[Tpuniun nevicteust u KII/ TenmoBoit
MaIlIHUHBI

Hukn Kapnao u ero KII/]

DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH

O6o6maromuit ypok «MomnekynsipHas
¢duzuka. OCHOBBI TEPMOIMHAMUKH

KonTtponpsHast pabora o Teme
«MonekymnsipHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenne n kunenue

AOCOII0THAS U OTHOCHUTEIIbHAS
BJIAJKHOCTH BO3/1yXa. HachleHHbIn
nap

TBépnoe teno. Kpucramimaeckue n
amop(HbIe Tera. AHU30TPONHUS
CBOMCTB KpUCTAILIOB. JKujakue
Kkpucrtauibl. COBpeMeHHbIE
MaTepHaIbl

[InaBnenue u KpucTamIM3aLuUs.

VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarus

11.01.2024

12.01.2024

18.01.2024

19.01.2024

25.01.2024

26.01.2024

01.02.2024

02.02.2024

08.02.2024

09.02.2024

https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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45

46

47

48
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50

51

52

53

YpaBHEeHHE TEIJIOBOTO OaaHca

OnexTpuzanus Tea. JINEeKTPUIECKUil
3apsn. [IBa Buga 3J1€KTpUUECKUX
3aps0B

[TpoBOHMKY, TUIIEKTPUKHU U
HOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3apsia

B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. To4yeuHbIi 3JIEKTPUUECKUI
3apsg

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnun cynepnosunyu
JNEKTPUYECKUX NONIeH. JInHnn
HaIpPsHKEHHOCTH

Pabota cuit sneKTpocTaTH4ecKoro
nois. Ilorennuan. PasHocTh
MMOTEHIINAIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJIeKTpI/I‘IGCKaﬂ IMPOHUIIACMOCTD

OnexrpoéMkocTs. Konnencarop

DJEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCAaTOpa. JHEPTus 3apsHKEHHOTO
KOHJIEHCATOpa

JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEeHcaTopa"

15.02.2024

16.02.2024

22.02.2024

22.02.2024

29.02.2024

01.03.2024

07.03.2024

14.03.2024

15.03.2024

21.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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60

61

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COEAMHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

3axon OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSI»
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[MomynpoBoAHUKH, UX COOCTBEHHAS U

0.5

0.5

22.03.2024

04.04.2024

05.04.2024

11.04.2024

12.04.2024

18.04.2024

19.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

bub6mmoreka [JOK


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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63
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65

66

67
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IpUMecHas IpoBoAUMOCTh. CBoiicTBa

p—n-nepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

paciiiaBax 3JICKTPOJIHUTOB.

3H€KTpOJII/ITI/I‘-I€CKaSI JUucconuanus.

DJIEKTPOJIN3

DIIEKTPUYECKHI TOK B ra3ax.
CamocTosTebHbIN 1
HECaMOCTOSTENIbHBIN pa3psil.
Momnnus. [lnazma

OnexTpudeckue Npudopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0€30MacHOCTH

Ob6o06maromuit ypok
«OIIEKTPOIMHAMUKAY
KonrtponbHas pabora no reme
«Qnekrpocraruka. [IocTosHHBIMI
aNeKTpudecKkuil Tok. Toku B
pa3IMYHBIX Cperax»

Pe3epBHblii ypok. KoHTpoabHas

pabota o Teme "DIeKTpoANHAMHUKA"

PesepBHbIil ypok. O600aronuii ypox

o teMam 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

25.04.2024

26.04.2024

02.05.2024

03.05.2024

16.05.2024

17.05.2024

23.05.2024

24.05.2024

https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kourpoanusie  IpaxTueckue U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U UX
B3auMoJiericTBUe. MaruuTHoe I10JI€E. 1 bu6nunorexa [IOK
BexTop MarHuTHOM MHIYKIUH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarHnuTtHoe 1ose MpoBOJAHHKA C
ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka HOK
B3aumoneiicTBre NpOBOIHUKOB C 08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yueHue 1 1 bubmuoreka [JOK
MarHMTHOT'O TOJISl KaTYIIKHA C TOKOM» 11.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK
«Hccnenosanne nelcTBUA 15.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cumsl 18.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHIyKnus. [ToTok
BEKTOpa MarHUTHOM UHAYKIUHU. DJ[C 1 99 09.2023

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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11

12

13

14

nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIWH.

:‘)HepFI/IH MArdvTHOTIO ITOJIS KaTYIIKH
C TOKOM. 3JIGKTpOMaI‘HI/ITHOC I10JIC

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs MeYb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHAs HHAYKITUS»

KonTponbHas pabora no teme
«MaruuTtHoOe 1noe.
ONeKTpOMarHUTHAs MHIYKLUS»

CB00OOIHBIE MEXaHUUECKHE
koseOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sueprun
JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JUTMHBI HUTH W MacChI TPy3a»

Koneb6arenbupiii kKoHTYp. CBOOOIHBIC

25.09.2023

29.09.2023

02.10.2023

06.10.2023

09.10.2023

13.10.2023

16.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

bu6anoreka LIOK
https://m.edsoo.ru/ff0cad58

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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17

18

19

20

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJlbHOM KoJie0aTeIbHOM KOHTYpC€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuiTHbIMH KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

IIpencraBienue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

[Tepemennblil Tok. CHHYCOUATBHBIHN
MIEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IpousBoscTso,
nepeaayda u noTpedaeHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTponepeaayd

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B OBCETHEBHOM
KU3HU

20.10.2023

23.10.2023

27.10.2023

06.11.2023

10.11.2023

13.11.2023

17.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka IIOK
https://m.edsoo.ru/ffOcbb86

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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22

23

24

25

26

27

28

29

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHHS U JJIMHA
BouiHbI. [lonepeunsie U MpoaoIbHbIE
BOJIHBI

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

3H€KTpOMaFHI/ITHI)I€ BOJIHBI, UX
cBoiicTBa U ckopoctsk. [kama
SJICKTPOMArdMTHBIX BOJIH

[TpuHIUTIIBI paTHOCBS3U U
TeneBuieHus. Pa3Burue cpeacTs
cBa3u. Paguonokanusa

KoHntpoinbnas padora «Konebanus u
BOJIHBI»

[IpsimonuHENHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpejie.
ToudeuyHbIil HICTOYHUK CcBeTa. JIyd
cBETa

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
M300paKeHHi B MJIOCKOM 3epKaje

[Ipenomnenue ceera. [lonHoe

BHYTpEeHHee oTpaxeHue. IIpenenpHbIi

yroJI OJIHOTO BHYTPEHHETO
OTpakKeHUs

JlaGopatopHas pabora «3mepenue
nokasareJsi IPeIOMIICHUS CTEKIIa

20.11.2023

24.11.2023

27.11.2023

01.12.2023

04.12.2023

08.12.2023

11.12.2023

15.12.2023

18.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bubmnoreka IIOK
https://m.edsoo.ru/ffOcc6f8

bubanoreka LIOK
https://m.edsoo.ru/ff0cd350

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcd4e0

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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31

32

33

34

35

36

37

38

39

JIunzsl. [TocTpoenue n3odpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue NUH3bI

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paKeHUM B JIMH3AX»

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «Habitonenue aucnepcuu
CBETa»

HNurtepdepennus ceera. udpakmus
cBeta. JludpakunoHHas peneéTka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/IH CBC€Ta

OnTuueckue npudOpsI U yCTpoiicTBa
U YCJIOBHUS UX 0€3011aCHOTO
IPUMEHEHHS

I"'paHu1Bl IPUMEHUMOCTH
KJIacCH4YeCKor MexaHukH. [locTymartel
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIbHOCTH

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHUe
JUTAHEI

DHeprusi U UMITYJIbC PEASITUBUCTCKOMN
yacTUIlbl. CBsI3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUs MOKOS

KonTponbhas pabota «OnTuka.

22.12.2023

25.12.2023

29.12.2023

12.01.2024

15.01.2024

19.01.2024

22.01.2024

26.01.2024

29.01.2024

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

bubnuorexa [JOK
https://m.edsoo.ru/ffOced22

bubmnoreka IIOK
https://m.edsoo.ru/ffOcf02e

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubanoreka [JOK


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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OcHOBBI cIElIMANIBHON Teopun
OTHOCHUTEIBHOCTH

®otounbl. Dopmyna [1nanka. DHeprus
U UMITYJIBC (pOTOHA

OTKpBITHE U HCCIEI0BaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

3akonbl poTtodddekra. YpaBHEHHE
Oiinmreitna st porosaddexra.
«Kpacnas rpanuma» ¢porodddexra

Hasnenue cBera. Onwite [1. H.
JleOeneBa. XuMUYECKOE eHiCTBUE
cBeTa

TexHuueckue ycTpoucTsa u
NPaKTUYECKOE PUMEHEHHE:
dboTorneMeHT, GOTOATIUHK,
coJIHe4Has OaTapesi, CBETOUO]

Penrenue 3amau mo teMe «DJIE€MEHTEI
KBAHTOBOU OIITUKN)

Moxaens atoma Tomcona. OnbBITEI
Pesepdopaa mo paccesHUIO 0-4acTHIL.
[Lmanerapnas MoJens aToma

IToctynatel bopa

W3nyuenue u normnouieHue GoToHOB
IIPHU IIEPEXO0/I€ aTOMa C OJTHOTO
YPOBHS SHEPTUH Ha Apyroil. Bupl
CIIEKTPOB

02.02.2024

05.02.2024

09.02.2024

12.02.2024

16.02.2024

19.02.2024

19.02.2024

26.02.2024

01.03.2024

04.03.2024

https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka IIOK
https://m.edsoo.ru/ff0d015e

bubmuoreka IIOK
https://m.edsoo.ru/ff0d04a6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0302

bu6anoreka LIOK
https://m.edsoo.ru/ff0d091a

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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52

53

54

55

BomnnoBrie cBolicTBa yacTul. BoHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa Pa/INOAKTUBHOTO U3ITY4YECHUS

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbha-pacna.
DJEeKTPOHHBIN U TIO3UTPOHHBIH OeTa-
pacnan. I'aMma-n3nydyenue

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. S nepHbiin
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
HKOJIOTMYECKHE aCIEKTHI AEPHOMN
SHEPreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeTo el HAOIIOIEHUS U
pErucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyraeiii cron «PyHaameHTanbHbIe
B3anMoAehcTBHA. EMMHCTBO
(bU3UYECKON KapTHHBI MUPa»

Bun 3Bé3anoro nebda. Co3sesaus,
HpKI/Ie SBéSJII)I, IIaHETHI, UX BUIUMOC
nekenne. ConHedHas cucTeMa

11.03.2024

15.03.2024

18.03.2024

22.03.2024

05.04.2024

05.04.2024

08.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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S7

58

59

60

61

62

63

Comnne. ConHeyHas aKTUBHOCTb.
Uctounuk sueprun CoJiHia v 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
1ocJieI0BaTebHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbBIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotounu CoJiHLA U 3BE3]T

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u neuxkenue ConHua B
["amakTuke. ['anmaktuku. YE€pHbie
JBIPBI B SIAPAX TaJaKTUK

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpob6ieMbl aCTpOHOMUU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o0matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLUAIIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyesnoBeKa

O6o06matomuii ypok. Ponbs u mecto
(GU3UKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

12.04.2024

15.04.2024

19.04.2024

22.04.2024

26.04.2024

03.05.2024

03.05.2024

06.05.2024



64

65

66

67

68

Ob6o6maromuii ypok. Poib
(u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O
(u3nvecKoil KapTHHE MUpa

Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX IPEACTABICHUN O TIPUPOJIE

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEeKTpOMarHuTHas MHIAYKIHS

Pe3epBHbIii ypok. OnTrka. OCHOBBI
CIEMAJIbHOM Teopun
OTHOCUTEJIbHOCTH

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMEHTHI aCTPOHOMUU U
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

13.05.2024

13.05.2024

17.05.2024

20.05.2024

24.05.2024

bu6anoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M3aaTeascTBo
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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