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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbXx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpernofaBaHus ydeOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3rKe BKIFOYALT:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHINIOJHEHUU UMHU YY€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIIOYAET 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 MAaTEpPHUU, BEIIECTBE U
noJIe.

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

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 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 (hU3MUeckue Teopuu (GopMHUpOBAaHUE MPEACTABICHUI 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 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 Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA 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 BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAUYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady 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 pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
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-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pyIOBaHUE I YYEHUYECKUX TMPAKTUYECKUX padboT
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 U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
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 TPHUPOJIbI, PAa3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoMnX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusyuenne ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
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
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [I€JaeT BBHIOOD
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 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOE nBwkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  aBvKeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] 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 aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuanbHbIX 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. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
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.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
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 TTAJICHUH.

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, BO3HUKAKOIIMX B MPYKUHE 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 HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
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 IMPAKTUYECKOE IPUMEHEHHE: BOILOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: 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, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie 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. AHU30TPOIHUS CBONUCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanuust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUIbl TOKA U HaIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH 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 xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, 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 BEILIECTBA, 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: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHUEM MEXAaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TOPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe TmoJsie. DJIEKTPOJBIKYIIAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM 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
MarHUTHOT'O TOTOKA.

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 31eKMmpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

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

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CUJIBI TOKa HU
HaIpsHKEHUS.

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

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUYECKUN
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
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW H
4acTOTOU KoJeOaHuH.



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

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
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 yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonmHOE BHYyTpEeHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue ciexTpa ¢ mMOMOIIBbIO JUGPAKIIMOHHON PEIIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

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

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue yCTpONCTBA U MPAKTUUYECKOE NpPUMEHEHHE: (HOTODIEMEHT,
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 Pe3epdopaa mo paccesHHio o -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompexpeneHuio  cocraBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJEKTPOHHBII 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
AJIEPHOM DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMUU M aCTPOPUNKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

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

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE311b, X OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bostonun ColHIa 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. PenTuKkTOBOE M3IydEHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUsI TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax NesTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBS3aHHbIC C WU3YYEHHEM METOJIOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJE, KoJieOaTeIbHBIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpus: 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-neub, NMpOEKIMOHHBIM ammapar, 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) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3alMd OCHOBHBIX HAIpaBICHUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

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

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

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) 3¢TeTHYECKOT0 BOCIIUTAHMS

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM 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 CaMO0Opa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

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  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
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 €€ peIlICHUs, HaXOIUTh ApryMEHTHl MJIsl JI0Ka3aTelbCTBa
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 3aJauyd 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 (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, 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 (DPU3MUECKOTrO COJIEpX,aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIBHYIO JEATEIbHOCTh B 00JacTu
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTECHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO HSPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIEHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
HYMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAJUIU3AlIUS, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCMOJNB3Yysl (DU3NYECKUE BEIIMYHUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIUHHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTys XaOTUYECKOTO JBMXKCHUS MOJICKYJ, CpeHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
o0O3HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIE, HAMPSXKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChI U SBIICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsijga, 3akoH KyloHa, Mpu 3TOM pas3ivyarh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
LENOYKY pacCy JCHUH C ONMOpON Ha H3Y4YCHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAyIHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNme C BBIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs  CBETa, JHCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMUHBIX  Cpela) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojisi, cwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAas CWUJia JIMH3BI, MPU OMHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTb (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DHU3UYECKHE BEIMIUHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PAaCCYXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIyYaeMyr0 HH()OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

Ne HaumenoBaHue pa3jiesioB U

Kourpoubnble IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero

padoThI padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA
pasaena/TemMmbl

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

11 dusnka n MCTOAbI HAYYHOT'O
. IIO3HAaHUA

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

BKJTIOYCHHUE B YPOK
UTPOBBIX TPOIIETYP
JUTSL TIOJICPIKaHUS
MOTHUBAIHH
o0ydJarommxcs K
HOJTYYCHHIO
3HAHMUIL, *
IpUMCHEHHE Ha
ypoke
UHTEPaKTHBHBIX
¢opM paboThI C
00yJaroIuMuCs:
MHTEJUICKTYaIbHBIX
urp,
CTHUMYJTUPYIOIINX
MO3HABATEJIbHYIO
MOTHBAIIUIO

Htoro no paszneny 2

Paznesn 2. MEXAHUKA



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

*TIPUBIICUYCHUE
BHUMAaHUs
0o0ydJaronuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHHE
BOCTIMTATEIIHHBIX
BO3MOKHOCTEHN
CoJIepKaHuUs
yueOHOTo
npeaMera uepes
JEMOHCTPAIIHIO

bubnunoreka [JOK oOydJaromumces

https://m.edsoo.ru/7f41bf72  mpumepon
OTBETCTBEHHOTO,

2.1 Kunemaruxka 4

TPaXTaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YEJIOBEKOIIOOUS U
T00pOCepIeYHOCTH,
yepe3 moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI
YTEHHMS, 33144 JUIs
pelieHus,
POOJIEMHBIX
CUTYalHH I

00CyXIeHUS B



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

KJacce *
NpUMEHEHHE Ha
ypoke
WHTEPaKTHBHBIX
dhopm paboThI ¢
00yJaroIUMuUCS:
WHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIIHX
M03HABATEIILHYIO
MOTHBAIUIO
oOyuaromuxcsi;
pUMEHECHUE
TPYNIOBOI pabOThI
WM paboThI B
napax, KOTOpbIe
y4ar 00y4aromuxcs
KOMaHJTHOH paboTe

2.2

JluHaMuka

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

* IOOYX/IeHUE
0o0ydJaronmxcs
coOIro1aTh Ha
ypoKe
0OIIenPUHSATHIE
HOPMBI TTOBEICHHUSI,
paBuiia OOIICHUS
CO CTapIIUMHU
(memaroru4ecKuMu
pabOTHUKAMHK) U
CBEPCTHHKAMHU
(oOy4arorumucs),



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

2.3

3aKOHEI COXpPAaHCHUSA B
MCXAaHUKE

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

HPUHITUITBI
yaeOHOU
JVCIUTUTAHBL 1
CaMOOpTaHU3aINH *
BKITIOYCHHUE B YPOK
UTPOBBIX
POLEAYp, KOTOPBIC
MIOMOTAfOT
MOJIIEPIKATh
MOTHBAIIHIO
oOyJaromuxcs K
TIOJTyYCHHUIO
3HAHWMH,
HaJI)KMBAHUIO
MIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILICHUY B
KJIacce, MOMOTaloT
YCTaHOBJICHHUIO
no0poXxKenaTeTbHOU
aTMocQepsl BO
BpEMs ypoKa
*I00YyXKACHHE
o0yJarmuxcs
co0ironaTh Ha
ypoke
OO0IIeNPUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBujIa OOIICHUS
CO CTapIIUMHU



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

(megarornyeckuMu
pabOTHUKAMHK) U
CBEPCTHUKAMHU
(oOy4arorumucs),
MPUHIIUIIBI
yaeOHOU
TUCITUTUTAHBI 1
caMoOpraHu3aIuy
BKITIOUCHUE B YPOK
UTPOBBIX
npoueayp, KOTOpbIe
MOMOTaI0T
MOJIIEPKATh
MOTHBAIIHIO
oOydJaronmxcs K
MOJTYYEHUTO
3HAHHIA,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITUMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
n00posKenaTeTbHOM
aTMocdepsl BO
BpeMs ypoka

Hroro no pasgeny
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Paznes 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-

4

bubmuoreka [JOK

BKJIIOUEHUE B YPOK




3.2

KMHETUYECKOU TEOpUU

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

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

bu6mmorexa [IOK

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

UTPOBBIX MPOIIEAYP
JUTSL TTO/1JICPIKAHHUS
MOTHBAIUH
o0ydJaromuxcs K
MOJTYYCHHIO
3HAHUIL;
PUMCHECHHE Ha
ypoKe
WHTEPAKTUBHBIX
(hop™m paboTHI C
00y4arIuMucs:
UHTEJUICKTYaIbHBIX
urp,
CTUMYJTHPYIOIINX
MO03HABATEIILHYIO
MOTHBAIAIO

BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYP
TUTSL IO/ /IeP KaHUS
MOTHBAIIHH
00ydJaromuxcs K
MTOJTYYICHUTO
3HAHUU; *
NpPUMEHEHHE Ha
ypoke
UHTEPaKTHUBHBIX
¢opM paboThI C
00yJaroMMuUCS:
WHTEJUICKTYaTbHBIX
urp,



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

CTUMYJIMPYIOLIUX
[I03HABATEIIbHYIO
MOTHUBALIAIO

3.3

OCHOBBI TCPMOAUHAMHUKN

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

*[IPUMCHEHUE
TPYNIOBO pabOThI
WIN pabOTHI B
napax, KOTOpbIe
y4daT 00y4arouxcs
KOMaHTHOW paboTe
Y B3aUMOJICHCTBUIO
C IpYTUMHU
oOydJaroummucs;
noOyXAeHUE
0o0ydJaronmxcs
co0uro1aTh Ha
ypoke
OO0IIenpUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIIEHHS
CO CTapIIUMHU
(megarormdecKuMu
paboTHUKAMU) U
CBEPCTHHKAMHU
(oOyuarormummucs),
TIPUHITUITBI
yueOHOU
JVCIUTUTMHBI 1
CaMOOpTaHU3aIHH;
* IPUBJICYCHUE
BHUMAaHUS



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

o0yJaromuxcs K
EHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
ypOKax sIBJICHUH,
UCTIOJIb30BaHUE
BOCTIMTATEIIHHBIX
BO3MOKHOCTEN
COJIepKaHUs
pazzena yepes
moa00p
COOTBETCTBYIOIIUX
YOPAKHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
POIEAYp, KOTOPBIC
MIOMOTAfOT
MOJIIEPIKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HaJKWBAHUIO
TTO3UTHUBHBIX
MEXJTMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXkKenaTeTbHOU
aTMocQepsl BO




*TIPUBIICUYCHUE
BHUMAaHUs
0o0ydJaronuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHHE
BOCTIMTATEIIHHBIX
BO3MOKHOCTEHN
CoJIepKaHuUs
yueOHOTo
npeaMera uepes
JEMOHCTPAIIHIO

bubnunoreka [JOK oOydJaromumces

https://m.edsoo.ru/7f41bf72  mpumepon
OTBETCTBEHHOTO,

ArperatHbie COCTOSIHHS
BeriecTBa. @a3zoBbie 5 0 0

Mepexoabl

TPaXTaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YCIIOBEKOJIIO0US U
T00pOCepIeYHOCTH,
yepe3 moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI
YTEHHMS, 33144 JUIs
pelieHus,
POOJIEMHBIX
CUTYalHH I

00CyXIeHUS B



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

KJacce *
NpUMEHEHHE Ha
ypoke
WHTEPaKTHBHBIX
dhopm paboThI ¢
00yJaroIUMuUCS:
WHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIIHX
M03HABATEIILHYIO
MOTHBAIUIO
oOyuaromuxcsi;
pUMEHECHUE
TPYNIOBOI pabOThI
WM paboThI B
napax, KOTOpbIe
y4ar 00y4aromuxcs
KOMaHJTHOH paboTe

Hroro no pazneny
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Paznen 4. MOJIEKVYJISAIPHASA ®U3NKA U TEPMOJINHAMUKA

4.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

bu6mmorekxa [OK
https://m.edsoo.ru/7f41bf72

BKJIIOYEHHE B YPOK
WUTPOBBIX MPOIETYP
JUTSL TIOJIIEPIKAHMST
MOTHBAITUH
00ydJaromuxcs K
MOJIYYEHUIO
3HAHMUIL;
MpUMEHEHUE Ha

ypoKe



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

4.2

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOW Teopun

bu6mmoreka [IOK

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

WHTEPAKTUBHBIX
(dhopm paboThI ¢
00yJaroIUMUCS:
UHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
M03HABATEIIbHYIO
MOTHBAIAIO

BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYP
TUTSL TIOJICPKAHUS
MOTHBAIIHH
oOydJaronmxcs K
MOJTYYECHHUTO
3HAHUI;
NpUMEHEHHE Ha
ypoke
WHTEPAKTUBHBIX
¢opM paboThI C
00yJaroMMucCs:
WHTEJUIEKTYaJTbHBIX
urp,
CTUMYJTHPYFOIIIHX
MO3HABATEIbHYIO
MOTHBAIIHIO

4.3

OCHOBEI TEPMOAUHAMUKN

bu6mmorexa [IOK

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

*IIPUMEHEHHUE
IpyNnoBOi paboThI
WU paOOTHI B
napax, KOTopble



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

ydaT 00y4JarouIuxcs
KOMaHJTHOH paboTe
Y B3aUMOJICHICTBUIO
C IpYyTUMHU
o0ydJaronmmMucs;
no0yxeHue
o0ydJaronmxcs
coOironarh Ha
ypoKe
OOLIeNpUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(memaroru4ecKuMu
paboTHUKAaMU) U
CBEPCTHUKAMH
(oOy4arorumucs),
TPUHITUITHL
yueOHOU
JTUCIUTIMHBL U
caMOOpraHu3allnu;
* IPUBJICUYCHUE
BHUMaHUS
0o0ydJaronuxcs K
IIEHHOCTHOMY
aCTIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIONIb30BaHUE
BOCTIUTATEIHHBIX




4.4

ArperatHble COCTOSIHUSI
BelecTBa. Pa3oBrle
Mepexoabl

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

BO3MOKHOCTEH
coJiepKaHus
pasnena depes
noa0op
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKITIOUCHUE B YPOK
UTPOBBIX
pOLEAyp, KOTOPBIC
IIOMOTal0T
noJIepKaTh
MOTHBAIAIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHHIA,
HaJaXKMBaHUIO
MTO3UTHUBHBIX
MEKTHIHOCTHBIX
OTHOIIICHUH B
KJIacce, TOMOTaroT
YCTaHOBJICHHUIO
no0OpoXxKenaTeTbHOU
aTMocdepsl BO

*TIpUBIICUYCHUE
BHUMaHUS
o0yJaromuxcs K
LEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,



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

UCTIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
nmpeaMeTa uepe3
JIEMOHCTPAIIHIO
oOyyJaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPa)XIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YeNOBEKOMIO0US U
T00pOCEPICIHOCTH,
yepes3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTEeHHUsI, 3a]1a4 JIsI
peleHus,
POOJIEMHBIX
CUTYalHH I
00CyXICHUS B
KJ1acce ®
MIPUMECHECHHE Ha
ypoKe
WHTEPAaKTUBHBIX
(dhopmM paboThI C
00yJaroIuMuUCs:
UHTEIJICKTYaTbHBIX




urp,
CTHMYJIUPYIOIIAX
NI03HABATEIBHYIO
MOTHBAIUIO
oOydJaromuxcs; ®
pUMEHEHHE
TpYyNIIOBON paOOTHI
wiH paboThI B
napax, KOTopble
ydaT o0yyarouuxcs
KOMaHTHOW paboTe

Hroro no pazneny
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5.1 DIIeKTpOCTaTUKA

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

*IIpUBJICYECHUE
BHUMAaHUs
oOydJaronmxcs K
LHEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
yueOHOT0
IpeIMeTa yepes
JEMOHCTpALNIO
oOyJaromumcst
IpUMEPOB



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

OTBETCTBEHHOTO,
TPaXKIaHCKOTO
TIOBEJICHHS,
NIPOSIBIICHUS
YeJI0BEKOII00US U
T00pOCePICYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI
YTCHHUSI, 33]1a9 JISI
pelIcHHUS,
pOOJIEMHBIX
CUTYyaLUi 1Js
o0CyXJIeHUS B
KJacce *
MPUMCHECHHE Ha
ypoKe
WHTEPAKTHUBHBIX
(opM paboThI C
o0y4aronuMucs:
UHTEJUICKTYaIbHBIX
urp,
CTHUMYJTUPYIOIIHAX
MTO3HABATEIHHYIO
MOTHBAIIHIO
oOydJaromumxcs; *
pUMEHEHUE
IpyNIIOBON pabOTHI
WK pabOTHI B
napax, KOTOpbie




ydaT 00y4Jaronuxcst
KOMaHJTHOH paboTe

5.2

IToCTOSHHBIN DIIEKTPUYECKUN
TOK. TOKH B pa3iIMyHBIX
cpenax

bu6mmoreka [IOK

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

* MOOYX/ICHUE
o0yJaromuxcs
co0uro1aTh Ha
ypoke
0OIIETTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOy4arorumucs),
TIPUHITUITBI
yueOHOU
JTUCIUTIMHBL U
caMOOpraHu3allnu;
* IpUBJICUYCHUE
BHUMAaHUS
oOydJaronmxcs K
IIEHHOCTHOMY
aCTIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCTIONb30BaHUE
BOCTIMTATEIHHBIX
BO3MOKHOCTEMN
COJIepKaHUs
paszzaena yepes



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

nooop
COOTBETCTBYIOIIUX
yIpaxHEHUI

Hroro no pazneny

PesepBHOE Bpems

12

* MOOYKJICHHE
oOyJaromuxcs
Cco0JIr01aTh Ha
ypOKe
OOLIeNpUHSATHIE
HOPMBI ITOBEICHHSI,
npaBujia OOIICHUS
CO CTapIIUMHU
(megarormyecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarorumucs),
TPUHITUITHI
yaeOHOU
JUCIIUIUIHHEI 1
caMOOpraHu3aIuy
BKIIIOUEHUE B YPOK
UTPOBBIX
poLEeayp, KOTOPBIE
IIOMOTal0T
MTOJIJIEPIKATH
MOTHBAIIHIO
00ydJaromumxcs K
MOJTYYCHUIO
3HAHWM,
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HAJTAKUBAHUIO
TIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHONIEHU B
KJ1acce, MoOMOTaroT
YCTaHOBJICHHUIO
no0poXKeIaTeTbHOU
aTMocQepsI BO
BpeMs ypoKa




11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl

JlonoJtHUTEIbHAS
uHpopmanus

11

MaruutHoe noie.
DNIeKTpOMarHuTHask UHIYKIUS

11 2

bu6mmoreka IIOK

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

*[IPUBJICYCHUE
BHUMAaHUS
oOyJaromuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHKE
BOCITUTATENBHBIX
BO3MOXKHOCTEH
COJIepKaHUs
y4eOHOTo
nmpeaMeTa uepes
JICMOHCTPAIIHIO
oOydJaromuMces
MPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
[TOBEJIEH N,
NIPOSIBIICHUS
YEJI0BEKOIIIO0US U
n00pOCepIeYHOCTH,



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

4yepes moadop
COOTBETCTBYIOIIIX
TEKCTOB JJIsI
YTEHUs, 3a/1a4 JUIs
peleHwus,
MPOOJIEMHBIX
CUTYalHH I
00CyXICHUS B
KJacce *
PUMCHECHHE Ha
ypOKe
UHTEPAKTHBHBIX
(dhopm paboThI ¢
o0y4arIuMucs:
WHTEJUIEKTYaJIbHBIX
urp,
CTHUMYJTUPYIOIIAX
MMO3HABATEIHHYIO
MOTHBAIUIO
oOyuaromuxcsi;
MIPUMEHEHHE
TPYNIOBO paboThI
uiu paboTHI B
napax, KOTopbie
y4daT o0yyarouuxcs
KOMaHJHOU paboTe

Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnuueckue u 9 bubnmorexa [JOK * MOOYXK/ICHUE




AJIEKTPOMArHUTHBIC
KoJIeOaHus

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

o0yJarmuxcs
CcOoOJIr01aTh Ha
ypOKe
0OIIETTPUHSATHIE
HOPMBI TIOBE/ICHUS,
IpaBuJia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOyuarommucs),
TIPUHITUITBI
yueOHOU
JTUCIUTIMHBL U
caMOOpraHu3aIuy
BKITIOUEHUE B YPOK
UTPOBBIX
POIEAYp, KOTOPBIC
MOMOTal0T
MOJIIEPKATh
MOTHBAIIHIO
o0yJaromuxcs K
MTOJTYYICHUTO
3HAHWM,
HaJKWBAHUIO
TTO3UTHUBHBIX
MEXITNIHOCTHBIX
OTHOUIEHU B
KJIacce, MOMOTaroT
YCTaHOBJICHHUIO



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

no0poXKenaTeTbHOU
aTMocdepsl BO
BpEMs ypoKa

2.2

Mexanuueckue n
3JIEKTPOMArHUTHBIE BOJIHBI

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

*[IPUMCHEHUE
TPYNIOBO pabOThI
i paboThl B
napax, KOTOpbIe
y4daT 00y4arouxcs
KOMaHTHOW paboTe
Y B3aUMOJICHCTBUIO
C IpYTUMHU
oOydJaroummucs;
noOyXAeHUE
0o0ydJaronmxcs
co0uro1aTh Ha
ypoke
OO0IIenpUHATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIIEHHS
CO CTapIIUMHU
(megarormdecKuMu
paboTHUKAMU) U
CBEPCTHHKAMHU
(obyuaromucs),
TIPUHITUITBI
yueOHOU
JVCIUTUTMHBI 1
CaMOOpTaHU3aIHH;
* IPUBJICYCHUE
BHUMAaHUS



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

o0yJaromuxcs K
EHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
ypOKax sIBJICHUH,
UCTIOJIb30BaHUE
BOCTIMTATEIIHHBIX
BO3MOKHOCTEN
COJIepKaHUs
pazzena yepes
moa00p
COOTBETCTBYIOIIUX
YOPAKHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
POIEAYp, KOTOPBIC
MIOMOTAfOT
MOJIIEPIKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HaJKWBAHUIO
TTO3UTHUBHBIX
MEXJTMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaloT
YCTaHOBJICHHUIO
no0poXkKenaTeTbHOU
aTMocQepsl BO




2.3

Onruka

Hroro no pazneny

10

24

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

BKIIIOUEHUE B YPOK
UTPOBBIX MPOIEYP
JUTSL TIOJIIE PIKaHMST
MOTHBAILUN
0o0ydJaronuxcs K
MOJTYYEHUIO
3HAHHIL; *
PUMCHECHHE Ha
ypoKe
WHTEPAKTUBHBIX
(dhopm paboThI ¢
00y4arIuMucs:
UHTEIJIEKTYaIbHBIX
urp,
CTUMYJTHPYIOIIIHX
MO03HABATEIILHYIO
MOTHBAIAIO

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTENIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

*IIpUBJICYECHUE
BHUMAaHUs
0o0ydJaronuxcs K
LIEHHOCTHOMY
aCIeKTy
HA3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIMTATEIbHBIX
BO3MOYKHOCTEN



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

CoJIepKaHus
y4eOHOTO
nmpeaMeTa uepes
JIEMOHCTPALIHIO
oOydJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeI0BEKOII00US U
n00pOCepIeYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTCHMSI, 3a]1a9 JTSI
pelIeHus,
POOJIEMHBIX
CUTYaLHUH I
o0CyXJIeHUS B
KJacce ©
NPUMEHEHHE Ha
ypoKe
WHTEPAKTHBHBIX
dhopm paboThI ¢
00yJaroIuMuUCs:
UHTEIJIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO3HABATEIILHYIO




Hroro no pasaciny

MOTHBAIIHIO
oOydJaromuxcs; ®
pUMEHECHUE
TPYIIIOBON pabOTHI
WU paOOTHI B
napax, KOTOpbIe
y4ar 00y4aromuxcs
KOMaHJHOH paboTe

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

DJIEeMEHTHI KBAHTOBOM ONTUKU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

* IOOYX/IeHUE
oOyJaromuxcs
coOiroaaTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBI TTOBE/ICHHSI,
npaBujia OOIICHUS
CO CTapIIUMHU
(memaroru4ecKuMu
paboOTHHUKAMU) U
CBEPCTHUKAMH
(oOy4arorumucs),
MIPUHITATIBI
yaeOHOU
JUCITUTUTAHBI 1
camMoopraHu3aiuy
BKIIIOUEHUE B YPOK
UTPOBBIX
poLeaAyp, KOTOPhIE



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

4.2

Ctpoenue aToma

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

IIOMOTal0T
HOJIICPIKATh
MOTHBAIAIO
oOydJaronuxcs K
MOJTYYCHHIO
3HAHUI,
HaJIa)KUBAHUIO
MTO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIICHUHU B
KJIaCcC€E, IIOMOTal0T
YCTaHOBJICHHIO
n00poKenaTeIbHOU
aTMocdepsl BO
BpeMs ypoKa
*IIpUMEHEHUE
TPYNIOBOI pabOThI
WIN pabOTHI B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaHJHOU paboTe
M B3aUMOJICHCTBHIO
C IpyTrUMH
00yYaromuMucs; ¢
noOyxieHue
o0yJarmuxcs
co0JII0IaTh Ha
ypoKe
0OIIeNTPUHSATHIE
HOPMBI ITOBEICHHSI,



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

IpaBuJia OOIICHUS
CO CTapIIUMU
(memaroru4ecKuMHu
pabOTHHKaMHU) U
CBEPCTHUKAMHU
(oOyuarorumucs),
TIPHHITATTBI
yaeOHOMU
TUCITUTUTAHBI 1
caMOOpraHu3aIlnu;
* IpUBJICUYCHUE
BHUMAaHUs
oOyJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
W3ydaeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCTIHTATEIbHBIX
BO3MOXHOCTEN
coJlepKaHus
paznena yepes
noaoop
COOTBETCTBYIOIIUX
YIPAKHEHUI;
BKJIFOUEHHUE B YPOK
UTPOBBIX
poLeaAyp, KOTOPhIE
MIOMOTAIOT
MOJIIEPKATh




MOTHBALHIO
oOydJaronuxcs K
MOJTYYCHHIO
3HAHWM,
HaJIaY)KUBaAHUIO
IMO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, IOMOTaloT
YCTaHOBJICHHUIO
T00posKeIaTeIbHON
aTMocdepsl BO

4.3

ATOMHOE AP0

bubmuorexa [{OK

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

BKJIIOYCHHUE B YPOK
WUTPOBBIX TPOIIEAYP
JUTSL TIOJICPIKAHUS
MOTHUBAIHH
oOyJaromuxcs K
TIOJTYYCHHUIO
3HAHUI;
MPUMEHCHHE Ha
ypOKe
HHTEPAKTHBHBIX
dhopm paboThI ¢
00yJaronuMucs:
HMHTEIUICKTYaJIbHBIX
urp,
CTHUMYJIUPYIOIIAX
MO3HABATEIBHYIO
MOTHBAITUIO



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

Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

15

5.1

OJeMeHTBl aCTPOHOMUU U
acTpou3uKH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

*[IPUBJICUCHUE
BHUMAaHUs
oOydJaronuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
COJIepKaHUs
y4eOHOTo
nmpeaMeTa uepes
JIEMOHCTPAIIHIO
oOydJaromuMmces
pPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
TIOBEJICHHS,
NIPOSIBIICHUS
YeNOBEKOIIO0US U
n00pOCepIeYHOCTH,
yepe3 moadop
COOTBETCTBYIOIIHX
TEKCTOB ISt
YTEHUS, 38149 JJIs1
pereHwus,



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

POOJIEMHBIX
CUTYalUM i
00CyXICHUS B
KJiacce ®
IpUMEHEHHE Ha
ypoke
WHTEPAKTUBHBIX
(dhop™m paboTHI ¢
00yJarouMuUCs:
WHTEIIICKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
MO03HABATEJIbHYIO
MOTHBAIIHIO
oOydJaromuxcs; *
IPUMCHCHHE
IpyNIoBOi paboThI
WU paOOTHI B
napax, KOTopble
y4yaT 00y4JaroLuuxcs
KOMaHJIHOU padoTe

Uroro no pazgeny

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

7

6.1

Ob6o0611aro1iee MOBTOPEHNE

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

BKITFOUEHHE B YPOK
UTPOBBIX MPOLIEAYDP
JUTSL TIOJICPIKAHUS
MOTHBaAIlUN
o0yJaromuxcs K
[IOIy4YEHUIO



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

3HAHUIL;
NpUMEHEHHE Ha
ypOKe
WHTEPaKTHBHBIX
dhopm paboThI ¢
00yJaroIUMuUCS:
WHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIIHX
M03HABATEIILHYIO
MOTHBAIUIO

Hroro no pazneny

PesepBHOE Bpems

* MOOYX/IeHUE
oOyJaromuxcs
co0uro1aTh Ha
ypoke
OOLIePUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuiIa OOIICHUS
CO CTapIIMMHU
(TmemaroruuecKkuMu
pabOTHHUKAMH) U
CBEPCTHUKAMHU
(oOyuarormummucs),
MIPUHITATIBI
yaeOHOU
TVCIIATUTAHBL U
CaMOOpTaHU3aINH *
BKITIOYCHHUE B YPOK
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UTPOBBIX
npoueayp, KOTopbie
MOMOTal0T
NOJIEPKATh
MOTHBALIHIO
o0yJaromuxcs K
MOJTYYCHUTO
3HAHHI,
HATAKUBAHUIO
MTO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHONIECHUN B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
T0OposKeNnaTeTbHON
aTMocdepsl BO
BpeMs ypoKa







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyecTBo yacos
Tema ypoka KonTposabHubie IIpakTH4eckue
n/n Bcero
padoThI padoThI
1 ®usuka — Hayka o npupojae. Hayuneie 1
METO/Ibl TI03HAHUS OKPYKAIOIIEro MUpa
Posib 1 MecTo ¢u3nku B popMUpPOBAHUU
2 COBPEMEHHOM HAyYHOU KapTHUHBI MHUpPA, B 1
IPAKTUYECKOHN AESITEIbHOCTH JII0IEN
Mexannueckoe nBukeHue. OTHOCUTEIbHOCTD
3 MEXAaHUUYECKOT0 BWKeHus. [lepemerienne, 1
CKOpOCTb, YCKOPEHHUE
4 Bxonnas koHTposbHas paboTa 1 1
5 PaBHOMepHOe. PaBHOYyCKOpEHHOE 1
NPSIMOJIMHEHOE ABM)KEHUE
6 CBobosHoe nmasieHue. Y CKopeHue 1
CBOOOJTHOTO Ma/IEHUS
5 KpuBonuneliHoe nBuxeHue. /[Brxxenne 1
MaTepuaIbHOW TOUKH MO0 OKPY>KHOCTH
[Ipuanun otHOCcHUTENBHOCTH [ anumnes.
8 NuepumnanbHbie cuctemsbl otcuera. [lepBoiit 1
3ak0oH HproToHa
Macca tena. Cuna. IlpuHnun cynepno3unuu
9 cuit. Bropoii 3axon HeroToHa 11s 1
MaTepUaJIbHOU TOYKU
10 Tpertwnii 3akoH HeroTOHA 17151 MaTepHUaTbHBIX 1




TOYCK

11

12

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsbkecTu. [lepBas kocMHuueckasi CKOpOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koappumment tpenns. Cuna
COIIPOTHUBIICHUS MIPH IBHXKEHUH TENIA B
KHUJIKOCTH WA Ta3e

14

15

16

17

[ToctynarensHOe U BpalliaTelbHOE ABIKEHUE
a0CoJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI.
ILiievo cunel. YciioBust paBHOBECUS TBEPAOTO
Tena

NMnynbsc MaTepralibHONW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. IMIynbc cuibl. 3aK0H
COXpaHEHUs UMIyJibca. PeakTuBHOE
JIBHKEHHE

Pabora u moutHOCTh cuibl. Kunernueckas
9Heprus MaTepuaabHOW ToukHu. Teopema 00
W3MEHEHNU KHHETUYECKON YHEPIUH

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEPrus ynpyro n1ehopMUpOBaHHOMN
npykuHbl. [loTeHnanbHas S5Heprus Tena
BOJIN3M TOBEPXHOCTH 3eMITH

18

IToTeHumanbHple U HEIOTEHIUAIBHBIE CHUIIBI.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPIrUn

19

JlaGopaTtopHas paborta «lccienoBanue cBs3H




paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPI'HM TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KI'yTa»

KonTtponshast padora o teme «Kunemaruka.

20 Junamuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KHHETHYECKOU Teopuu. bpoyHoBCcKoe
newkenue. Auddysus
XapakTep JBUKCHHS U B3aUMOJICHCTBUS

22 yacTull BeuiecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEH U TBEPIBIX TET

93 Macca monexyn. KonnuectBo BemiecTsa.
[TocTosiHHas ABoraapo

24 TenmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [lkana remneparyp Llenscus

o5 HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT
AOcomoTHas TemMrepaTypa Kak Mepa cpeiHein

26 KUHETHYECKOW YHEPTUH IBUKEHUS MOJIEKYIL.
VYpasuenue Menzeneesa-Knaneiipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopatopHas pabota «MccnenoBanue

28 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a

29 H3ompornecchl B eaabHOM ra3e u ux
rpaduueckoe npeacTaBIeHNE

30 BryTpeHHsIs SHEpTHs TePMOIUHAMUYECKON




CUCTEMBI U CTIOCOOBI €€ U3MECHEHUSI.
KonuuecTBo Temnotel u padbota. BHyTpenHuss
SHEPrusi 0OJTHOATOMHOTO UJCAIIBHOTO Ta3a

31 Bune! Tennonepenaun
VY nenbHas TEMI0EMKOCTb BEIIECTBA.

32 KosingecTBo TEIIOTHI pH TEIUIONEepeaye.
AnrabaTHBIN mporecc

33 I[TepBblii 3aKOH TEPMOAMHAMUKHU U €T0
IPUMEHEHHE K U30IIpoLieccaM

34 HeoOpaTtumocTs poneccoB B MpUPOJIE.
BTopoii 3ak0OH TepMOIMHAMUKHN

35 [Tpuniun gevicteust u KII/ TenmoBoi
MalluHbI

36 Hukn Kapnuo u ero KII1/]

37 DKoJjoru4eckue npoOaeMbl TEMII0O3HEPTETUKU

38 Ob6o6maromuit ypok «MomnekynsipHas
¢u3uka. OCHOBBI TEPMOJMHAMUKI
KonTposnbnas pabora no teme

39 «Momnexkynspraas pusuka. OCHOBEI
TEPMOIMHAMUKI

40 [TapooGpazoBaHue U KOHJIEHCAIUS.
Hcnapenue u KAreHue

41 AOCONIOTHAS M OTHOCHUTENbHAS BIAXXHOCTb
Bo3ayxa. HacelenHslii nap
TBépnoe Teno. Kpucrammueckne n

42 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB

KpucTayios. XKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepUalIbl




[LnaBnenue u kpucrauM3anus. Y 1eabHast

43 TeruioTa masiaeHus. Cyonumanus

44 YpaBHEeHHE TEIJIOBOTO OaaHca

45 DJIeKTpU3alus Tell. DJICKTPUUECKUH 3apsil.
JIBa BH1a SIEKTPUYECKUX 3aps0B
[IpoBOIHKKH, TUATIEKTPUKH U

46 MOJIYTIPOBOJHUKU. 3aKOH COXPaHEHMUSI
3JIEKTPUYECKOTO 3apsiaa

47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona.
To4YeUHBIN 2JIEKTPUYECKHUN 3apsi]
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIs.

48 [IpuHUUI CyNepO3UIIUHN SJIEKTPUUECKUX
nosiel. JIuHuu HanpsKEHHOCTH

49 Pabora cuin anexTpocTaTHuecKoro moJs.
IToreHuman. Pa3HOCTh NOTEHIMAIIOB
[TpoBOAHMKY U AUDIIEKTPUKH B

50 AIIEKTPOCTATUICCKOM ITOJIC.
JusnexkTpudeckasi NIpOHUIIAEMOCTb

51 OnexrpoéMkocTs. Konnencarop

59 JlabopaTtopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"

53 DNEeKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOpa.
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa
[IpuHIMIT EKCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO aliapara,
CTPYHHOI0 IPUHTEPA. DJIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIICHHE IEKTPOIpruOopoB

55 DNEKTPUYECKUN TOK, YCIIOBUS €TI0




cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH
OmMa 111 yyacTka Lenu

56

[MocnenoBaresbHOE, ApaLICIbHOE,
CMEIIIaHHOE COCTMHCHHE TIPOBOTHUKOB.
JlabopatopHnast pabora «3yueHue
CMEIIIAHHOTO COCAMHEHHS PE3UCTOPORY

57

58

59

60

PaboTa 1 MOLITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOI)
aJIeKTpruecKoii 1enu. KopoTkoe 3amMbIkaHue.
JlaboparopHas pabota «3mepenne D/]C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS

OeKTpOHHAs IPOBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

OneKkTpuYecKuil TOk B BakyyMme. CBoicTBa
AIIEKTPOHHBIX MTyYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMeCHasi MpoBOAMMOCTh. CBOMCTBA p—N-
nepexoja. [lomynpoBoAHIUKOBBIE TPHOOPHI

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLMALIHS.
DIIEKTPOIIN3

63

DNEKTPUYECKUM TOK B ra3ax.




CaMOCTOSTENbHBIN U HECAMOCTOSATEABHBIN
paspsia. Moauus. [1nazma

[Ipomexyrounas arrecranus. KoHTposabHas

o4 pabora 3a xkypc 10 kinacca 1
DJIeKTpUYecKre MPUOOPHI U YCTPOICTBA U X

65 npakThueckoe nmpumeHenue. [Ipasuia 1
TEXHUKU 0€30MaCHOCTH

66 O0606manmui ypok «IeKTPoInHAMUKA» 1
KonTtponpsHas pabora o Teme

67 «Qnekrpocraruka. [TocTosHHBIHI 1
ANEKTPUYECKUI TOK. TOKM B pa3inM4HbIX
cpemax»

68 PesepBHblit ypok. OG00111€HNE 110 TEME 1
"DnexkTpoauHaMuKa"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

ITocTOsIHHBIE MATHUTHI U UX
B3aumojeiicteue. MarautHoe nose. Bektop
MAarHuTHOM MHAYKIMH. JINHUM MarHUTHON
UHIYKIUH

Bxonnas konTposibHas pabota

JleiicTBrE MarHUTHOTO TIOJISl HA IPOBOTHUK C
tokoMm. Cuiia Amnepa. JlaGopaTopHas paborta

«HccnenoBanue ,HGIZCTBHH IIOCTOAHHOI'O
MardiuTa Ha paMKy C TOKOM»

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmneIT Opcrena. Bzaumopeiicrsue
IIPOBOJIHUKOB ¢ TOKOM. JlaGopaTopHas
pabota «/3yueHne MarHuTHOTO MOJIst
KATYIIKH C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsbKeHHYH0 yactuily. Cuna
Jlopenmna. Pa6ora cunbl Jlopeniia

OnekTpoMarauTHas UHAyKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuu. 3/1C
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
naaykunu Gapanes

JlabopaTtopHas pabota «lccnenoBanue
SIBJICHHSI AJICKTPOMArHUTHOW WHTYKITHH)




NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHuThl,
JJIEKTPOBUIaTENb, YCKOPUTEIN
JJIEMEHTApHbIX YaCTHLl, UHAYKIIMOHHAS TI€Yb

10

11

12

O6o6maromuii ypok «MarauTHoe 1odie.
3HeKTpOMaFHHTHa§I WHAYKIUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIUS)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedaHusi. Y paBHEHUE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIepHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKITY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KOJIeOaHUAMU

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPIrHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe




16

[IpencraBieHne 0 3aTyXarONIMX KOICOAHUSIX.
BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKCHUS

18

19

20

Tpanchopmarop. [IpousBoacTBo, nepenava u
MOTpeOJIeHNE IIEKTPUICCKON YHEPTHH

VY eTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FeHepaTopa
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
anekTpo3Hepruu. KynbTrypa ucnoiab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KM3HU

21

MexaHn4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocthb
pacnpocTpaHEHUs U JIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

22

3Byk. CKOpOCTH 3ByKa. [ pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3ByKa

23

24

DNEeKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH

HpI/IHI_II/Il'IBI PaaruoOCBA3U U TCIICBUACHUS.
PazButue CpCACTB CBA3U. Pagnonokanus

25

Kontponbnas padota «KonebaHust 1 BOJTHBD)

26

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B




OJHOPOJHOM cpeze. ToueuHblid HCTOUHHK
cBera. JIyd cBera

27

28

29

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoenne n300pakeHni B IIIOCKOM
3epKkaje

[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIil yroi moiHoro
BHYTPEHHETO OTPaKEHUS

JlaboparopHnast pabora «M3mepeHnue
MoKa3aTesl MPEIOMIICHHS CTEKIIA

30

JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
®opmyJsia TOHKOM JIMH3bL. Y BEIIMYCHUE
JIMH3bI

31

32

33

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX

Hucniepcus ceera. Cl0oXXHBIN cocTaB 6e10ro
csera. L[Ber. JJaboparopHas pabota
«HabmoneHne nucnepcun cBeTa»
WnTtepdepennus creta. Judpaxnus ceera.
JudpakimonHas pemeTka

34

35

36

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
yCJIOBHS UX O€30MIaCHOTI0 MPUMEHEHUS
['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN

MexaHukH. [locTynarsl cenuanbHON TEOpUU
OTHOCHUTEIILHOCTH

37

OTHOCHUTENIHLHOCTD OJHOBPEMCHHOCTH.




3aMeI[JIeHI/Ie BPEMCHH U COKpAIICHUC NJIMHBL

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

38 gacTullbl. CBSA3b Macchl ¢ YHEPTUeH U
HUMITYJIbCOM. DHEPIUsl IOKOs

39 KontponbHas padota «Onruka. OCHOBBI
CHEIHaIbHON TeOpUN OTHOCUTEIEHOCTH

40 ®oronsl. opmyina [Inanka. Dueprus u
UMITYIbC GOTOHA

41 OTtkpsiTHE U HccaenoBanue Gorodddekra.
Omnsitel A. I'. CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE

42 Ouinmreitna g Gorosddexra. «Kpacunas
rpanuna» Gotorddexra

43 Hasnenue ceera. OnwiTel [1. H. JleGenena.
XHUMUYECKOE IEUCTBUE CBETA
TexHr4eckue ycTpoucTBa U MPAKTUIECKOE

44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]

45 Pemenue 3ana4 no teme «371€MEHTHI
KBAHTOBOM ONTHUKH
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccestHuIO 0-4acTHIL.
[TnanerapHas MoJeNb aToMa

47 [TocTtymater bopa
W3ny4enue u noriomieHue GOTOHOB MPH

48 IIEPEX0/I€ ATOMA C OJJHOTO YPOBHS SHEPTUU
Ha Jipyroi. Buasl ciekTpos

49 BomnHoBEIE cBOIicTBa yacTull. BoiHEI e




bpoia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXJIEHHOE
U3ITy4yeHue

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

o1

52

53

54

55

56

CsoiicTBa anb(da-, 6era-, raMmma-u3Iy4eHUS.
Brusinue pagnoakTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [IpoGiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIETUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
o3UTpoHa. MeTo bl HaOmo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHULL.
Kpyrastii cton «®yH1aMeHTalIbHbIE
B3auMoecTBUA. EqMHCTBO du3nueckoit
KapTHHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucrema

Counuite. ConHeunast akTUBHOCTE. MICTOYHUK
sHeprun CoJiHILIA U 3BE3]




57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIEI0BATEIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEJICTAaBICHUSI O IPOUCXOXKICHUH U
sBooniu CoJHIIa U 3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue n nuxenue ConaHua B
lanaktuke. I'amaktukn. YEpHbIE NBIPHI B
s,Ipax rajJakTHK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTHUUECKOM
cdepax AeaTeTbHOCTH YeTTOBeKa

63

O6o06matomuit ypok. Poib u Mecto pusmku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

[Tpomexyrounas atrectanus. KoHTponbHas
pabora 3a kypc 11 kiacca

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B (OpMUPOBAHUH NPEACTABICHUN O
¢buznveckoil kapTUHE MUpa

66

O6o0maromuii ypok. Mecto ¢pu3nvecKoit




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEICTABICHUMI O
pupoje

67 PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoOMarHuTHast MHAYKIIHUS

68 PesepBHbiii ypok. Ontuka. OCHOBBI

CIELIMAJIbHOM TEOPUU OTHOCUTEIBLHOCTU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




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

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
TemaTudeckue TabIUIIBI IO PUBKKE.

Huck «Bupryanbnas mkona Kupunna u Medboaus. Ypoku @uzuku 10
kiace», OO0 «Kupuina u Medoaus», 2004.

Juck «Otkpeitas pusuka», OO0 «Duzukon», 1996-2001.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

"OTtkpbiTast puszuka" http://www.physics.ru/

"®uszuka.ru” http://www.fizika.ru/

«3aHuMarenpHas (u3KMKa B Borpocax u oTBeTax» http://elkin52.narod.ru/



http://elkin52.narod.ru/
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