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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszmke 0a30BOro YpOBHSI Ha YPOBHE CpeaHEro o0mero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHWH M TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammebl, mnpeactaBieHHbIx B PI'OC COO, ¢ yuérom denepanbHOit
paboueil mporpaMMbl BOCIIUTAHUS M KOHIIENILUY MpenoAaBaHus yueOHoro npeamera «Dusmnka»
B oOpa3oBaTenbHBIX oOpraHuzanusax Poccuiickoit @enepanuy, peaau3yromUX OCHOBHbIE
oOpa3oBaTeNbHbIE NMPOrpaMMbl, a TakK e paboyeil mporpaMMmbl BOCIUTAaHUS (YTBEPXKIAEHO
mupekropoM  MOAY COII  Nell 'O r. Hedprexamck, mpuka3z ot 15.08.2023 r. u
npoOpPUEHTAIIMOHHOTO MUHUMYMa JiJIsi 00pa3oBaTeNbHBIX opranuzanuii PO.

Copepxanue nporpaMmbl 10 (U3MKE HANpaBlieHO Ha (POPMHPOBAHME ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa obyuaroumxcs 10—11 kmaccoB npu oOyueHun ux ¢uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOr0 noaxoa. [Iporpamma no gpusuke cOoTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pEaTH3alMU MEXKIIPEIMETHBIX
CBsi3el (PU3MKM C €CTeCTBEHHO-HAy4YHbIMHM Yy4yeOHbIMU mpeameTramu. B Hell ompenenstorcs
OCHOBHBIE IeJIM M3Y4eHUS (PU3MKH HAa YPOBHE CPEAHEro oomero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JHMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no (pusmke BKIIOYAET:

® [UIaHMpYEMBbIE pe3yJIbTaTbl OCBOEHHs Kypca (PU3MKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3yNIbTaThl 10 T01aM 00YUYEHNS;

* cozaepxanue yueOHoro npeaMera «dusznka» Mo rojgam o0ydeHusl.

du3Mka Kak Hayka o HanOoJiee OOIUX 3aKOHaX MPUPO/IbI, BHICTYIAsl B KaUeCTBE y4eOHOro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKarolleM MHpE.
konbHBIA Kypc (HU3UKH — CHUCTEMOOOpA3yIOMIMN JJsl eCTeCTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM, N3y4aeMbIX
XuMueH, Ouomnoruei, ¢uzndeckoit reorpadueid n acTpoHomuen. Vcnonp3oBaHHE U aKTHBHOE
IpUMEeHeHHe (U3MYEeCKUX 3HAaHUI ompelenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHHMsSI KOCMOCA, IOJYYEHHs HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
IIPUMEHATh HAyYHbIM METO/1 ITI03HAHUS IPY BBIIOJIHEHUH UMHU YUEOHBIX UCCIIEI0OBAHUI.

B ocHOBY kypca Qu3uKku 1 ypOBHS CPEIHEro 00IIero o0pa3oBaHUs MOJIOKEH P HIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypcC SIBISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BceX pa3zfesoB (U3MKH, BKIIIOYAET KAaK BOIPOCH! KJIACCUYECKOHM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU € Hell MaTepuai Kypca GU3UKU 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercss (OpMHpPOBAaHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpennojaraeT HCIOJIb30BaHHE T'yYMaHUTAPHOTO
noTeHuuana (U3NYecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pu3nku npezmnosnaraetT 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTHYECKUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.
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Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJEP>KaHMA,
MOCBAMIEHHBIX JKOJIOTHYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYXKICHUS POOIIeM PallMOHAIBHOTO MPUPOIOTIONE30BAHMS U
9KOJIOTHUECKON O€30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpeaHero oluiero oOpa3zoBaHUs
ABIIAIOTCS (pU3MUECKue Teopun ((pOopMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe MOCTPOEHUS
¢usndeckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W IPHHLUIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPUPOE, 'PAHUIAX MPUMEHUMOCTH TEOPUH, JJISI ONMUCAHUS ECTECTBEHHO-
HAYYHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-esITeTbHOCTHBIN OIX0/ B Kypce (QU3UKH PeaTn3yeTcs MPEKAe BCEro 3a CUeT
OpraHU3alMH SKCIIEPUMEHTAIBHON AedTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HUCIOJI30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
abopaTOPHBIX pabOT, KOTOpPBIE B MporpamMme Mo (usuke OOBEAMHEHBI B OOIIMI CIUCOK
YUEHMUYECKUX MPaKTHUECKUX paboT. BbiieneHne B yka3aHHOM IEpedHe JIabOpaTOpHBIX padorT,
INPOBOJIUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHUKaMHM 00pa3oBaTelbHOTO
npoliecca UCXOs U3 0COOEHHOCTEN TUIAHMPOBAHUS M OCHAIIeHus kabunera ¢usuku. [Ipu sToM
obecrieunBaeTcsl OBJIAZCHUE OOYYAlOMIMMUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCIIEIOBAaHHUS 3aBUCHMOCTEH (M3MUECKUX BEJIIMYMH M IIOCTAHOBKY OITBITOB MO TIPOBEPKE
MIPEUIOKEHHBIX THITOTE3.

bosnblioe BHUMaHue yenseTcs peleHUI0 pacu€THBIX M KaueCTBEHHbIX 3aj1ad. Ilpu stom
IUTsL pacuE€THBIX 3a/1a4 TPUOPUTETOM SIBIISTIOTCS 33]1a9M C SIBHO 33JJaHHOM (DPU3NYECKOI MOJIEIBIO,
MO3BOJISIOIINE HPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasfena
Kypca, TaK U UHTETpUpPYs 3HAHUS U3 pa3HbIX pa3zesoB. [ KauecTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHus Ha OOBSICHEHHE MpOTeKaHWs (U3NYECKUX SBJICHUH M TPOLIECCOB B
OKpY>Karolien >Xu3HH, TpeOyromue BbiOOpa (u3nyeckod Monaenu JUIsl CHTyallud IPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBaHusmMu PI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (U3MKH Ha YPOBHE CPEIHETO
obmiero oOpazoBaHHs JOJDKEH M3Y4aThCsl B YCIOBHUSX MPEAMETHOTO KaOMHeTa (HM3UKH WM B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyyHOro 1ukia. B kabunere
¢bU3uKH JOHKHO OBITH HeoOXoammoe JsabopaTopHOE OOOpPYIOBaHHME ISl  BBITTOJTHCHHS
YKa3aHHBIX B MpOrpaMMe Mo (U3MKE YUYCHHYECKHX MPAKTHUECKUX padoT M JIEMOHCTpPAIMOHHOE
o0opyioBaHueE.

JleMoHCTpanmoHHOEe 000pynoBaHWEe (OPMHPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTIEYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMe I10
(Gu3nKe KIIOYEBBIX JAEMOHCTpAlUil JUIsl HCCIEAOBAaHMS M3Y4aeMbIX SBJIEHUH M IPOLECCOB,
OIMITUPHYECKUX U PYHIAMEHTATBLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyJOBaHHE A YYEHMUYECKHX IMPAKTHUYECKHX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOecledyMBaeTcsi B pacdyére OJHOrO0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temaruueckue KOMIUIEKTHI JaOOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETISIMH U3yYeHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

L (GopMHpoBaHHE HHTEpeca U CTPEMJIEHHMs OOyYarolMXCs K HayyHOMY M3Y4EHUIO
NPUPOIBI, PA3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



hd pa3BUTUC Hpe,[[CTaBJIeHI/Iﬁ 0O HAayYHOM MCTOAC IIO3HAHUA U (bOpMI/IpOBaHI/IC
HCCICOO0BATCIILCKOI'0 OTHOMICHUA K OKPYKAIOIIHUM SABJICHUAM

. (dopMHpOBaHNE HAYYHOTO MHPOBO33PEHHs KaK pe3yjbTaTa M3yYeHHs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
. dbopMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (PU3NYECKUX 3HAHUN U

HaYYHBIX JOKa3aTeNIbCTB;

J (dopMHpOBaHUE NPEACTABICHUN O poJU (DU3MKU U Pa3BUTHs APYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.
JlocTikeHue THX Iieieil obecreunBaeTcs peleHHeM CIeIYIONNX 3aad B Ipolecce U3yUeHus
Kypca (HU3UKH Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMs:
o npuoOpeTeHre CUCTeMBbl 3HAaHMK 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsi MEXAaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTBI aCTPOPHU3UKH;
L ¢opMHpOBaHHE YMEHMH TNPUMEHATh TEOPETUUECKHUE 3HAHUS [  OObSICHEHHS
(Gu3nUecKux SBJIECHUI B MPUPOJE U AJIS MPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HHU;
J OCBOCHHE CIIOCOOOB PelICHHs Pa3IMYHbIX 33jayu C SBHO 3a/laHHON (PU3NYECKOI MOIeNbIO,
3a1a4, TOAPA3yMEBAIONINX CAaMOCTOSTENIFHOE CO3JMaHue (DU3NYECKOH MOMIETH, aJIeKBaTHOM
YCIIOBHSIM 33JIa4H;
L NOHUMaHHE (PU3MUYECKUX OCHOB M TNPUHIMIIOB JEHCTBUS TEXHUYECKHUX YCTPOHCTB M
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIILYIO CPEIy;
L OBJI/ICHUE METOJaMHU CaMOCTOSTENbHOIO IIJIAHWPOBAHUS M MPOBEJIEHHs (U3NUECKUX
9KCHEPUMEHTOB, aHaJlIW3a M HUHTEpHpeTanuud HH(POpMalUK, OIpeIeseHUs] JT0CTOBEPHOCTH
MOJYYEHHOTO Pe3yJsIbTara;

® CO3JaHME YCJIOBUH Ul pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEAOBATENBLCKOM, TBOPUECKON

TeSTebHOCTH.

Ha w3ydenue ¢usuku (0a30BBIi YPOBEHb) HAa ypOBHE CpeIHEro oOIIero oOpa3oBaHUs
orBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Hemeno), B 11 kiacce — 68 gacos (2
yaca B HEJICIIO).

[Ipenyiaraemslii B mporpamMme 1o (usuke nepeyeHsb Ja0OPaTOPHBIX U MPAKTUYECKUX paboT
ABIISICTCA PEKOMEHJOBAaHHBIM, YUYHMTENb JI€laeT BbIOOp IMpPOBEAEHUS 1a0OpaTOpHBIX pabdoT u
OIIBITOB C YYETOM HHIUBUAYAIBbHBIX OCOOCHHOCTEH 00yJaronuxcsl.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA
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OcBoenne yuebHoro mpenmera «®dusnka» Ha ypOBHE CpeAHEro oOIIero oOpazoBaHHA
(6a30BBI  ypOBEHB) JIOJDKHO  OOECTHEUUTHh  JIOCTHIKCHHE  CJIENYIOIUX  JIMYHOCTHBIX,
METAaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3yJbTaThl OCBOEHHUS ydyeOHOro mpeamera «Pu3nKa» IOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMON 1IEHHOCTHBIX OpUEHTAlWW, MO3WTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOILIECTBa,
paclIipeHHe JKU3HEHHOTO OIbITa U ONIBITA AESITEILHOCTU B IPOLIECCE PEATU3aLMU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

cOpPMUPOBAHHOCTh TIPAXKAAHCKOW TMO3UIMH  O0ydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJ€HA POCCUNUCKOro OOIIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHUYECKHX
IIEHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpEcax IpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYTPABJICHUHU B 00pa30BaTeIbHOM OpraHu3aluy;

yMEHHE B3aUMOJEHCTBOBAaTh C COLHUAJIbHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTBh K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh POCCUIMCKOM TPaKIaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHUSIM POCCHICKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYallMI0 U NPUHUMAaTh OCO3HAHHBIE PEUICHMSI, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOTO OyayIIero;

4) 3cTeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIHOYas 3CTETUKY Hay4HOrO0 TBOPYECTBA, MIPUCYILETO
¢du3nueckoil Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:

WHTEpEC K pPa3IUYHBIM cdepaM NpodecCHOHANBHOW eSTeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3WKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOp Oymymiel
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHHMIO U CaMOOOpa30oBaHUIO B o0nacTh (HU3MKUA HA
MPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOH KYyJBTYPBl, OCO3HAHHE TIJI00AJBHOTO Xapakrepa
HKOJIOTHUECKUX MPobIIeM;

IJIJAHUPOBAHUE W OCYLIECTBJICHHUE IEHCTBHM B OKPYJKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeN YCTOMYMBOTO Pa3BUTHsS YEJIOBEYECTBA;



pacuIMpeHue OMbITa JIESITEIbHOCTH SKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOIIMNXCS 3HAaHUH 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI0 TO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAay4YHOU JesATeNIbHOCTH, TOTOBHOCTh B Mpoliecce M3yueHus: Gu3nKu
OCYIIECTBJISATH MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEITeIbHOCTh HHIUBUyAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el cTBUsI
Ba3zoBble Jloruyeckue aeiicTBUsA:

CaMOCTOSITENTLHO (OPMYJIMPOBAaTh W aKTyalU3upoBaTh MNpoOJeMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OTIpEEIATH 1eNIU ACSITeIbHOCTH, 3a7aBaTh MapaMETPhbl U KPUTEPUU UX TOCTHKEHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaThIBaTh IUIaH pelIeHHs MPOOJIeMbl C YUETOM aHAJIM3a UMEIOIIMXCS MaTepPHaIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATENHHOCTb, OIEHHBATh COOTBETCTBHE pE3YJIbTATOB LIETSM,
OLIEHMBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIVICHHUE MPU PEIICHUN KU3HECHHBIX TTPOOIEM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUSMU U METOAaMH (DU3HUECKON
HAYKHU;

BIIa/IETh HABBIKAMHU Y4eOHO-MCCIEAOBATEIbCKOM M MPOEKTHOHN AEATEeIhHOCTH B 001acTH
¢u3uKu, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIHbHOMY TIOMCKY METOJ/IOB PEIICHHS 3a/1a4
(buU3NIeCKOro coepKaHusl, IPUMEHEHUIO PA3JINYHBIX METO/I0B MIO3HAHMS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTalud,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3IMYHBIX YYE€OHBIX CHUTyalMsX, B TOM YHCJIE TMpHU
CO3/IaHUH YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallu3UpOBaTh 3a/ayy, BbIIBUTaTh
TUMOTE3y €€ pelIeHUs, HAXOIUTh AapryMEHTBI Ui JIOKa3aTeNbCTBA CBOUX YTBEPKICHUM,
3aJjaBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIIbHOW NESITEIHHOCTH, B
TOM YHUCJIC TIPH H3YUCHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE UJICHU, TIpeJIaraTh OPUTHHAIBHBIE TIOJXOAbl U PEIICHNUS,

CTaBUTbH NMPOOJIEMBI U 33/1a4H, JIOIYCKAIOIINE aTbTEpPHATUBHBIC PEILICHUSI.

Padora ¢ unopmanmeii:



BJaJIeTh HaBBIKAMU MOJMy4YeHHUs MH(OpManK (U3UUECKOr0 COJCpPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYLIECTBJISITH IOMCK, aHAJIMW3, CUCTEMATHU3alMI0 U
MHTEPIPETANNIO HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MpE/ICTaBICHHS,

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIUH;

UCIIOJIb30BaTh CpEACTBA HMHPOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTMH B
pelIEHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3AIMOHHBIX 3aJjad C COOJIIOJCHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

co3/laBaTh TEKCTHl (PU3UUECKOro COJEpXKaHUA B pPa3MUUHBIX (Qopmarax ¢ ydéTroMm
Ha3HayeHus: WHGOpMalMU M LEJNEeBOM ayAUTOpUM, BBIOMpas ONTUMalbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3aliHy.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUA:

OCYIIECTBIIAThH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMid U CMATYATh KOH(IHUKTHI;

Pa3BEPHYTO U JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHON U WHINBUAYATHHON paOOTHI;

BBHIOMPATh TEMATUKYy M METOJBI COBMECTHBIX ACHCTBUU C Yy4€TOM OOIIUX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 YjieHA KOJUICKTHBA;

MIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUJIAH JCHCTBHM, paclpenessiTb pPOJIM € Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/Ja M KAKJOTO yUYaCTHHKA KOMAH[bI B OOIIUN pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasiaraTh HOBBbIE MPOEKTHI, OLIEHUBATh WMJIEU C TMO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pA3JIMYHBIX CHUTYaIlUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS
Camoopranuzanms:
CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATENIbHYIO JEATEIbHOCTh B 00JIACTH (PU3MKHM U
aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (JOPMYIIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMpaKTU4YecKod paboThl ¢ YYETOM UMEIOHIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIITOYTECHHI;
JaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKU y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPENOUYTECHUN;
JienaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
criocobcTBOBaTh (DOPMUPOBAHHMIO ¥ TMPOSIBIICHUIO JSPYIUIMU B obnactu  (pusmkw,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:



JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCThH, OICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX Z[efICTBI/Iﬁ
Y MBICITUTEIFHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIECHHBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS TI0 UX CHIDKCHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJTU3E PE3yJIbTATOB JICATEIIEHOCTH;

MNpUHHUMATDh C€6H, IHOHUMaA CBOM HEAOCTATKH U JOCTOHMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JIPYTHUX MPU aHAJIU3€ PE3YJIbTATOB IEATEIHHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B nmponecce JOCTUKCHUA IMYHOCTHBIX PE3YJILTATOB OCBOCHU ITPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHS cpefHero oOmiero o0pazoBaHusl y OOy4YarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEATOIaralonii coOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAKOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIIBHOE COCTOSIHUE,
BUJICTh HANPaBJICHUS PAa3BUTHS COOCTBEHHOH 3MOIIMOHATBLHOMN cephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPCryJImpoBaHus, BKIIIOYAKOILICTO CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aTalTHPOBATHCS K HIMOLMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, 6I)ITB OTKPLITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE IEHCTBOBAThH HCXOSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJ'IIO'—IaIOH_[eﬁ CIIOCOOHOCTh MOHUMATh OMOIHNOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUUTBIBATh €TI0 TIPU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITIOYAOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHHS C APYTUMH
JIFOIbMU, 3a00TUTKCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHMA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NESATEIIHOCTH JIFOJCH;

YUUTBIBaTh TPaHMLBl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpIMaJIbHas cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPJOE TENO, MJCAbHBIA ra3, MOJIEIH
CTPOECHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM 3JIEKTPUUECKUHN 3apsij NPU pEIICHUN
bu3HYecKuX 3a/1a4;

pacrio3HaBarh (hU3MYECKHe SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHMsSI BEIIECTBA U AJIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBIJKEHHE 110 OKPYKHOCTH, HHEpLHMs, B3auMmojeiictBue Ten, auddysus, OpoyHOBCKOE
IBM)KEHHE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel NpU HarpeBaHUU
(oxJ1aXkeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, TUIABIEHUE, KPUCTAIIIN3ALus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, MOBBIIICHNUE AABJICHUS Ia3a MPU €r0 HArpeBaHUM B 3aKPBITOM
cocylle, CBA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B M30IpOLEcCax, AIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;



OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3Yysl (U3NUECKUE BEIWYMHBI: KOOpPJUHATA,
IyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprus, NMOTEHIHMallbHas D3HEPrus, MeXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb; IpH
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIB3YEMbIX BEIMYUH, WX
0003HAYEHUS U €TUHUIIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DPU3HUECKYIO BEIUUUHY
C JIpyTUMH BEIIMYMHAMH,

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOI0 JBWKEHMSI MOJEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTusi, padoTra ra3a, KOd(QQHUIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHWU NPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIOJIb3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYI (PU3UYECKYIO
BEJIMUMHY C JPYTMMHU BEJTUYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3NUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TpPaKTOBaTh (PU3MYECKUI CMBICT MCIOIb3yEMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUYECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

aHATM3UPOBATh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
MPUHILMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPAaHEHHsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUII, TIPUHIIUI
paBHOINpPAaBUsl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKONM SHEPIHU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ a0COJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOEe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI ICHCTBUSL MAIIMH, MPHOOPOB M TEXHUYECKHUX yCTPOICTB;
pas3nnyaTh yCcaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM,

BBITIOJHATh JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUM W TPOIECCOB C
UCTOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUH, TNpu 3TOM  (QOpPMYyJIHPOBaATH
npobiemy/3agadyy M TUNOTE3y Yy4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] M HWCIOJIb30BATh W3BECTHBIE METOJBI OLECHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NOpsIMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PpPEe3yIbTaThbl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIENOBAHUN B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONb3YS
(bu3nyeckre 3aKOHbI M MIPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBM 337a4M BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIIEIATh (PU3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI0 3HaueHHs! (PU3NYecKol BEINYHHBI,
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pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOPOi HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,
HCIIOJIB30BAaTh IIPpHU PCIICHHUU y‘Ie6HI)IX 3a1a4 COBPCMCHHBIC I/IH(bOpMaIII/IOHHBIe
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOW U
Hay4YHO-TIOMYJIIPHON HWH(POPMAIMH, TOJYYEHHONW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAIIM3UPOBATh MOIyYaeMyI0 HH(OPMALIHIO;
MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
UCIIONB30BaTh TEOPETHUECKHE 3HAHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecriedeHns1 6€30MacCHOCTH MIPU OOPAIIEHHUH C TPUOOPAMH U TEXHHYECKIMH yCTPOHCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOIIEl cpee;
paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANIBHBIX POJIEH, MIIaHUPOBaTh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYallUAX, aIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 YYAaCTHHKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMOl IPOOIEMBI.

K xonmy oOyuenust B 11 Ki1acce npeaMeTHbie pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSI YMEHUH:

JI€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTMH, B IMPAKTHYECKOU
NEsITebHOCTH JII0JIEH, LEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUDPA;

YUUTBIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNel: TOYeUuHbIH
AJIEKTPUYECKUM 3apsij, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sIJIpa MIPU pPeLIeHnH GU3UUECKUX 3a]a4;

pacrio3HaBath (hU3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAHTOBOW (DM3MKHU: 3JEKTPUUECKasi MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAECWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKLIMS, JAEWCTBUE MAarHUTHOTO IOJIE HAa HPOBOAHMK C TOKOM M JABWXKYLIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJE€OaHUs U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaXKEeHHUE,
npejgoMiIeHue, WHTepdepeHuus, IuQpakuus W MNOJsApU3alUs CBeTa, JAUCIEpCUs CBeTa,
dotoanekrpuueckuii 3¢ ekt (porodddexT), cBeTOBOE NaBiecHNE, BOZHUKHOBEHUE JTUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIHOAKTUBHOCTB;

OIUCHIBAaTh M3YYEHHbIE CBONCTBA BEILECTBA (AJIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPEN) M JJIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHONB3Ysl (U3UYECKUE BEIMYMHBL: DJIEKTPUYECKUM 3apsil, CWJIa TOKa, DJIEKTPUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOe CONPOTUBIIEHUE, Pa3HOCTh MOTEHINAIOB, 3JIEKTPOABMKYIIAs CUIIA,
paboTa TOka, MHIYKLMS MarHuTHOro Ioisi, cwia Amnepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOrO0 M MArHUTHOIO IMOJIEeH, MEepHoA W 4YacToTa KoseOaHui B
KoJIe0aTeNbHOM KOHTYpE, 3apsi/l U CHUjla TOKa B MPOLIECCE TAPMOHMUYECKUX 3JICKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEecKass CHJa JIMH3bI, IPU OMMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJNB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS W €IUHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMUUHAMH,

ONUCHIBAaTh W3YUYCHHbIE KBAHTOBBIC SBJICHHUS U MPOLECCHI, HCHONB3YS (UINUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMmIynbc (OTOHA, MEPHOA IoJypaclaja, SHEpPrus CBSI3M ATOMHBIX sJep, IPU ONUCAHUHU
IPaBUIBHO TPAaKTOBAaTh (PU3MUECKUIl CMBICI MCIOJIb3yEMbIX BEIMYMH, MX OOO3HAuYeHUs |
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€IMHULIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIUYUHY C IPYTHMH
BEITMYMHAMU, BBIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3UYECKHUE IPOIECCH W SBICHUS, HCIONB3YS (DU3UYECKHE 3aKOHBI U
NpUHUMIBL: 3aKk0OH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHImITeNHHAa s ¢doTrodpdekrra, 3aKOH COXpPaHEHHs] DHEPrHM, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAHEHUs »SJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'O 4YHCIHa, MOCTyJaThl bopa, 3aKOH paJMOAaKTHUBHOTO pachajaa, MpU 3TOM pazindyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHs (TpaHUIIbI,
00J1aCcTH) TPUMEHUMOCTH;

ONpEIEeNATh HAIPABICHUE BEKTOPAa MWHAYKIMM MAarHUTHOTO IOJIA MPOBOJAHUKA C TOKOM,
cwiibl AMriepa u cuitbl JIopenna;

CTPOHTbH U OMHCHIBATh N300pakeHUe, CO3/1aBaeMOe TIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJHATH JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SBJICHHM W TPOIECCOB C
UCTIIONB30BAHMEM TPSMBIX M KOCBEHHBIX UW3MEPEHHi: TMpH O3TOM  (HOPMYITHpPOBATH
npobiieMy/3ajady U TUNOTE3Y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMUTE OMBIT U POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBJISITh TPSIMbIE U KOCBEHHbIE HU3MEpPEHUS (PUINYECKUX BEIUYHMH, TPUH ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 H3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJAbl OLIEHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEeI0BATh 3aBUCUMOCTU (PU3MUECKHUX BEJTMYUH C UCTIOIB30BAHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W rpaduKoB, 1enaTh BHIBOJLI IO pe3yibTaTaM
HCCIIEI0BAHMS;

coOmogaTh TmpaBuWia 0E30MacHOro Tpyla TNPH IMPOBEICHUM HCCIEIOBAHUN B paMKax
y4e0HOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M MPOCKTHOM  JESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JaOOPaTOPHOro 000pyA0BaHUS;

pemats pacu€THble 3aJadydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOJENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3NUECKYIO
MOJIeTIb, BBIICIATh (PU3NYECKHE BEIMYUHBI U (QOPMYIBI, HEOOXOMUMBIE ISl €€ pelIeHHUs,
MIPOBOANTH PACUEThI U OIICHUBATH PEAILHOCTD IMOJTYYCHHOTO 3HAYCHHS (PH3UUECKON BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHU ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCTIONG30BAaTh TP PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJICTaBICHUS y4eOHOW U
HayYHO-TIOMYJIIPHON HWH(POPMAIMH, TOJYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAIIM3UPOBATh MOIyYaeMyI0 HH(OPMALIHIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, Pa3nuyaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIH30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BaTh TCOPCTHUSCKHE 3HAHWUSA 10 (U3UKE B TOBCEAHCBHOW KH3HU IS
oOecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH, IS
COXPAHEHUs 3[I0POBBS U COOIIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;
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paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNnbl, palMOHAIBHO paclpefensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.
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COILEPKAHHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
®usuka — Hayka o mpuponae. HayuHble meToapl MO3HAHUSA OKpy:karomero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (pusnueckux siBIeHUN U npoieccoB. Hayunbele runoresbl. Ouznyeckue
3aKOHBI ¥ TEOpUH. ["paHUIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pone u mecro ¢usuku B (popMUpOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBbsle ¥ HU(GPOBBIC U3MEPUTENBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTb MEXAaHMYECKOro BikeHus. Cucrema
orcu€ra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) W YCKOPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopauHat. CloKeHHe MepeMeleHud 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBMXKEHHE. [ paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOE magieHne. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

KpuBonuueiinoe naBmxenue. J[IBukeHne MaTepHaJbHOW TOUYKM MO OKPYXKHOCTH C
MOCTOSIHHOW MO MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. llepuon u
yacrora oOparmienus. LleHTpocTpeMUuTeIbHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHUE: CHOUJAOMETP, JIBHXKCHHE
CHApS/IOB, LICTIHBIE U PEMEHHBIC TTEPEIaydH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanre ABMKEHUIN C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpoueHHOro Mo YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHus cBOOOIHOTO MaiCHUs.

Hamnpanenue ckopocTu npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomuol

N3yuenne HepaBHOMEPHOTO JBMKEHHS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEGHHSI  MEXJIYy  MOYTAMH,  [POWJEHHBIMH  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHUU C
HayaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHune nBUKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3ydenne nBUKECHHS Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocutensHOCTH ["annnes. [lepsbiit 3akoH HeroToHa. IHeprnanbHble CUCTEMBI
oTCcu€Ta.

Macca Ttema. Cuna. IlpuHumn cynepno3uuuu cui. Brtopoit 3akon HerooTona mis
MaTtepHalibHOUN TOUkHu. TpeTuit 3akoH HbloTOHA 11711 MaTepHaibHBIX TOYEK.
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3akoH BceMHupHOTo TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl tpenus (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXeHUs U cuiia TpeHus nokos. Kosadduuument tpenus. Cuaa conpoTUBIEHUS
IIpU JIBMKEHHUH Tela B )KUAKOCTU WM rase.

[ToctynaTtensHoe U BpamiateabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiIbl OTHOCHTENIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBusi paBHOBecus
TBEPIOTO TEIA.

TexHuueckue yCTpoicTBAa W NPAKTUYECKOE NPUMEHEHHE: MOJLIUIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEPIUU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIHNX TEJT.

Bropoii 3akon HerotoHa.

H3mepenue cu.

Crnoxenue cui.

3aBHCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHEeHHE CUJI TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEpIOTo Tena. Buasl paBHOBeCHS .

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol

W3yyenue nBuxeHus Opycka Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
o0pasie, oT ux aedopmarmu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynbc MaTepraibHOM TOUYKHU (TeNa), CUCTEMbI MaTepUaANIbHBIX TOYeK. VIMITyJIbC CHUIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHsS UMITyJIbca. PEaKTUBHOE ABUKEHUE.

Pabora cripl. MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus MmaTepualbHON TOYKU. TeopemMa 00 M3MEHEHUU KHWHETHYECKOH
SHEPTUH.

[MorenumansHast 3ueprus. [loTeHnnanbpHast S3HEPTUS YIPYTO AePOPMUPOBAHHON MPYKUHBIL.
[ToteHumanpHast SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHnmanpHBIE W HEMOTEHUIUANbHBIE CHIBL. CBs3b PaOOThI HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
MHCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon nmoTeHUMANbHON YHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3ydyenune aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.
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HccnenoBanue cBsi3u pabOThl CHJIIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEpruM Teja Ha
IIPUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Paznea 3. Mosekynsipuas puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MoneKyNAPHO-KUHEMUYUECKOU meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U WX OINBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe aBwkenue. Juddysus. Xapaktep IBHKEHUS U B3aUMOICHUCTBUS YacCTHUI
BelecTBa. MoAenu CTPOCHHsI Ta30B, KHUAKOCTEH U TBEPIABIX TeN U OOBACHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepbl MoJieKyJs. KoauyecTBo BeliecTBa.
[TocTostnaas ABorazapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monenbs uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
uaeanpHoro rasa. AOcCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHUHETUYeCKOW SHEepruu
TEeIIOBOro JABWXKEHHMs dactul Tra3a. lllkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlaneroHa. M3omporeccsl B HI€aJbHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBIeHHe M30MPOIIECCOB: U30TepMa,
n30Xopa, n3odapa.

TexHuueckue yCcTpoucTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3BIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (ororpaduu MOIEKy
OpraHUYECKUX COECIUHEHUN.

OmnerThl 10 ¢ GY3UH KUTKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBM)KEHUSI.

Mopens oneita lllTepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Monens, nuocTpupyouias Npupoay JaBIECHUS ra3a Ha CTEHKU cocyaa.

OnbIThl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS M1€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE M3MepeHUd 00BEMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPbI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy IapaMETPAMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosbt mepmoounamuku

TepmonuHamuueckas cucrema. BHYTpeHHsAsI dHEprus TEPMOAUMHAMUYECKOM CUCTEMBI H
criocoObl e€ u3mMeneHus. KonnyectBo TeroTsl U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
ujeanbHOro raza. Buael Terionepenaun: TeIIONPOBOAHOCT, KOHBEKIMS, U3JIyYeHUE. Y IeJIbHas
TEIUI0EMKOCTH BellecTBa. KoinyecTBo TEIIOTh U TEIUIONepeaye.

[lonstue o0 anumabatHom mporecce. [lepBblii 3akoH TepMoauHamMuku. llpumenenue
MEPBOTro 3aKOHA TEPMOAMHAMHUKH K H3omporieccaM. I paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTumMocTh MpoLeccoB B IPUPOJE.

Temnossie marmmHbl. [IpuHIUIBL AeiicTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TeroBbIX MammHax. Koaddunuent nonesnoro aerictBust temnoBoit mamuHbl. L{ukn Kaprao u
ero Ko UIMEHT MOJIE3HOT0 eHCTBUSA. DKOJIOTHYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa M MpPaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

15



H3MmeHeHne BHYTpEHHEH SHEpPruu Tejlna MpPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUTKMA TIOJl JICWCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue 3¢dupa B JATyHHOH TpyOke myTéM
TpeHus (BUICOIEMOHCTpAIus).

W3meHneHne BHyTpeHHEH sHepruu (TeMieparypbl) Tea Mpu Terionepeaaye.

OneIT Mo aanabaTHOMY PAaCIIUPEHUIO0 BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue wu koHaeHcanus. Mcnapenue u  kumneHue. AOCOMIOTHAsT U
OTHOCHTEIbHAS BIAXKHOCTh BO3Myxa. HacklmeHHsIid nap. Y aenpHas TerioTa mapooOpa3oBaHusl.
3aBUCHMOCTb TEMITEPATYPbI KUIIEHUS OT AABJICHUS.

Tépnoe Teno. Kpucranmmuiyeckue u amopdHbie Teaa. AHU30TPOIHNS CBOMCTB KPHCTAJIIOB.

}KI/II[KI/IC KpHUCTAJJIbL. COBpCMeHHHe MaTcepHraJibl. IInaBnenue u KpUCTaJlJIn3alus. YV nennHas
TCIJI0TA I1IJIaBJICHHUA. CY6J'II/IMaI_II/I${.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHnueckue yCTpONMCTBa M MPAKTHUYECKOE NPUMEHEHHE: THUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU  TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBICHUH.

Crioco0bl U3MepeHHs BIaKHOCTH.

HaGmoienue HarpeBaHusl ¥ IJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Dnexmpocmamuxa

OnexTpuzauust Tesl. OJIEKTpUYEeCKUil 3apsa. JBa BuAa DIIEKTPUYECKHX 3apslOB.
[IpoBOIHUKY, TUATEKTPUKH U MOTYTIPOBOJAHUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kysona. ToueyHbli  2JIEKTpUYECKHM  3apsil.
Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. llpuHuun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHNN HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cumn oamekrpocrarmdeckoro moiis. [loTeHmman. Pa3HOCTh  TOTEHITMANIOB.
[IpoBOIHUKY M AUAJIEKTPUKH B 3JIEKTPOCTATUYECKOM T0JIe. JIM3IeKTpryecKasi HpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHmeHcaTop. DIEKTpOEMKOCTh IIOCKOTO KOHJIEHCATopa. DHEprus
3apsHKEHHOTO KOH/IEHCATopa.

TexHnueckue yCTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE OSJICKTPONPHOOPOB, KOHAEHCATOP, KOMHPOBAIHHBIN
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M IPUHIUIT JEHCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue Ha’IEeKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE N0JIE 3APSIKEHHBIX TEII.
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[IpoBOIHMKY B AJEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTHUecKas 3allnTa.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHZEHcaTopa OT IUIOIIAAW IUIACTHH,
PACCTOSTHUSI MEXIY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepeHne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuyeckuit mok. Toku é paznuyunvix cpedax

DNEeKTPUYECKUNM TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOrO Toka. MICTOUHHMKHU TOKA.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsioxenune. 3akon OMma 1151 ydacTKa enu.

DeKTpuyYecKoe COIIPOTHUBJICHHE. VY nenbHoe COIIPOTHUBIICHHE BElIEeCTBA.
[TocnenoBarensHOE, MapasieibHOE, CMEIAHHOE COEUHEHUE TPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoIHOCTb 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) dJIeKTprudecKoii renu. KopoTkoe 3aMbIkaHue.

DneKTpoHHAas! TPOBOJUMOCTE TBEPABIX METAIUIOB. 3aBUCUMOCTh COTIPOTUBIICHUSI METAJIIOB
oT TemriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonauku. CoOCTBEHHass W TNPUMECHas TPOBOJUMOCTH IOJYIIPOBOJIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

DNEeKTpUYEeCKUd TOK B pacTBOpax M pacIUiaBaxX 3JIEKTPOIUTOB. ODIJIEKTPOIUTHYECKAs
JUCCOLMAIMS. DIEKTPOIIN3.

DneKkTpuYecKuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTEIbHBIN pa3psia. MomHusl.
[Ina3zma.

TexHuueckue yCTpoMCTBa M MPAKTUUECKOE TMPUMEHEHHUE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
MPUOOPBI, TEPMOMETP COIMPOTHUBJICHHS, BAaKyyMHBIM IHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAJH
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeniaHHOE COETUHEHHNE TPOBOJHUKOB.

[Ipsamoe u3MepeHHe >IEKTPOJABMXKYIIEH cuiibl. KOpoTkoe 3aMblKaHHWE TajdbBAHMYECKOTO
3JIEeMEHTA M OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3psa U IPOBOAMMOCTD BO3AyXa.

OHOCTOPOHHSISI IPOBOJUMOCTD IMOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne cMEeIaHHOTO COEJMHEHUSI PE3UCTOPOB.

N3mepenne  2IEKTPOABMXKYLIEH CHJIBI HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
COTIPOTHUBJICHUSI.

Habmoienue snextpomnusa.
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MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBIISIETCS C y4ETOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKH, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOIOB HAy4YHOI'O TO3HAHMUS:
SBJICHHE, HAay4HbIM (QakT, rumores3a, (usndeckas BeIUYMHA, 3aKOH, Teopus, HaOIroleHHe,
HKCIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHMH, JHMHEHHas ¢yHKuMs, mnapadora,
runepOoia, uX rpauku U CBOMCTBA, TPUTOHOMETPHUECKUE (PYHKIINU: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIMH Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHUE B KUBOU mpupoje, Auddy3us, 0CMOC, TEII00OMEH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAaUH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B
YKABOW MPUPOLE.

Xumus: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHasE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEM W Ta30B, AJIEKTPUYECKHUE
CBOWCTBA METAJIJIOB, SJICKTPOJUTHYECKAs TUCCOIUALINS, TaTbBAHUKA.

T'eoepaghus: BIaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonozus.: npeodpa3oBaHuE IBUKEHUM C MCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUMHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs MMIIyJibca B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JBUTATeIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJIOAUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH MOJYyYEHHUsI COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTHMH,  D3JEKTpOoCTaTMYecKass  3allluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPHUHTEp, AJIEKTpOHArpeBaTelbHble MPHOOPHI,
3JIEKTPOOCBETUTEIBHBIE PHUOOPHI, TaIbBAHUKA.

11 KITACC

Pa3pnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIOJe€.
Bekrop maruuTHOM MHAyKUMK. [IpUHIMI Cyniepro3uIUA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHAyKIuu. KapTrHa TMHUA MAarHUTHOM MHIYKLMH TOJISI TOCTOSIHHBIX MarHUTOB.

MaruutHO€e ToJ€ MPOBOJHHUKA C TOKOM. KapTWHAa JNWMHWNA WHIYKIMHM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKA C TOKOM.
OnbiT Dpcrena. BzaumoaencTerue mpoBOAHUKOB C TOKOM.

Cuna AMmepa, €€ MOJlyJib M HaIpaBJICHHUE.

Cuna JlopeHna, €€ MoAynab W HampasiieHHe. JIBM)KEHHE 3apspDKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cumer JlopeHa.

SIBreHHMe DIIEKTpOMAarHUTHOM HMHAYKIMU. [IOTOK BEKTOpa MAarHUTHOM HWHIYKLIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOM MHAyKiuu dapazes.

BuxpeBoe nanexkTpuueckoe moje. DNEKTPOJABIKYIIAsS CUila HHAYKIHH B IPOBOJHHUKE,
JBHKYIIEMCS IOCTYNAaTENbHO B OJHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.
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DNEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: IIOCTOSIHHbIE MAarHUTBHI,
AJIEKTPOMATHUTBI, JIEKTPOJABUIATEIb, YCKOPUTEIN HIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKIJIOHEHUE FJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3aumozeiicTeue qByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBneHue IeKTPOMArHUTHON MHAYKIIHH.

[IpaBuino Jlenua.

3aBUCHMOCTD 3JIEKTPOABWKYILIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKa.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHrne MarHuTHOTO NOJIsL KATYLIKH C TOKOM.

HccenenoBanue neicTBUSA OCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccenenoBanue sSBIEHUS IEKTPOMArHUTHOM MHAYKIMH.

Pazgen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnas cucrema. CBOOOgHBIE MexaHMuYecKue KonebaHusi. [apmMoHuyeckue
konebanusi. Ilepwon, dacrora, ammuryga U (daza koneOanwii. [IpyKWHHBIM MasTHHK.
MareMaTHYeCKUiI MasTHUK. YpaBHEHHE TapMOHMYECKUX KosieOanuil. IIpeBpaimieHue >Hepruu
[IPY TAPMOHUYECKHX KOJIeOaHUIX.

Koneb6arenbupiii  kOHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B HIACATHHOM
KOJeOaTeIbHOM KOHType. AHAJOTUs MEXIYy MEXaHHYECKUMHU U DJIEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHsI SHEPTUU B UACATHLHOM KOJIeOaTebHOM
KOHTYpE.

[IpencraBienne o 3aTyXaromMX KojeOaHUsAX. BBIHYXJIEHHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

Ilepemennbiii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpousBoactBo, mepepada U MOTPEOJICHUE AICKTPHUUECKOM SHEPrHH.
DKOJIOTUYECKHE PHUCKA TPU TPOU3BOJCTBE AJeKTpodHepruu. KynbTypa HCHIONB30BaAHUA
3JIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HU.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPUUYECKUH 3BOHOK,
TFE€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KojieOaTeIbHON CUCTEMBI (TIPYKHUHHBIA MM MaTeMaTHYECKHUH
MasTHHUK).

HaGmronenue 3atyxaronmx KojeOaHui.

HccnenmoBanue cBOKWCTB BBIHYXKICHHBIX KOJICOaHUH.

Habmoienue pesonanca.

CB0OOOIHBIE AMEKTPOMATrHUTHBIE KOJICOAHUS.
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OcummiorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKa UM HampsDKEHUST OT BPEMEHM) s
AJIEKTPOMATHUTHBIX KOJICOAHHM.

Pe3onanc mpu mociaenoBaTeNbHOM COCAMHEHUH PE3UCTOPA, KATYUIKU WHIAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb TUHUY JJIEKTPOIIEPEIaun.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIbIX KOJIEOaHHM rpy3a Ha HUTH OT JAJIUHBI HUTH U
Macchl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENM W3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYUIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAaAZHUMHbBLE 60JIHbI

Mexanudeckue BOJHBI, yCI0BUsA pacnpocTpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHHs
W juymHA BOJHBL. llomepeunsie W mpoAodabHbIE BOJHBL HHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS W3JIYYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3aummuas
opueHrtauus BekTopoB E, B, V B anektpoMarHuTHO#l BosiHe. CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, TMosipu3anus, audpakmus, wuHTepdepenius. CKoOpocTbh
AJIEKTPOMATHUTHBIX BOJIH.

[IIkana >7€KTPOMArHUTHBIX BOJH. [IprMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnOCBA3M U TeleBUAeHUs. Paaronokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajiap, paJuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUYHBIX U MPOJ0JIbHBIX BOJH.

KoneOGmromieecs Te10 kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus: U MpeaoMIICHHSI MEXaHUUYECKHUX BOJIH.

Habmonienue nnrepdepeHnnu u AuQpakiiny MeXaHH4eCKUX BOJH.

3BYKOBOI pPE30HAHC.

HaGmoienue CBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOM
KOoJIeOaHmil.

UccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaK€HHE, TMPEJIOMIICHHE,
nossipu3anus, Audpakius, HHTephepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBeta. ToueuyHbIl ICTOYHUK CBETA.

OtpaxeHne cBeTa. 3aKOHBI OTPaKEHHUS cBeTa. [locTpoeHHe H300paKEHH B IUIOCKOM
3epkaie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMIIEHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomieHusi. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CroxkHbli cocTaB Oesoro cBera. LIBer.
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CoOupatonie M pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
onTHUYecKas cuijia TOHKOM JnuH3bl. [locTpoeHne n3o0paxkeHnii B COOMPAIONINX U PacCEeUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEIMYEHHE, JaBaEMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. HWutepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HAOI0IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€pPEHTHBIX UICTOYHUKOB.

Hudpakmust cera. [udpakumonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M MpPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(pakiroHHAas
pemIETKA, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHetHOE pAacIpOCTpaHEHUE, OTPAKEHHWE M IMpeloMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlonHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHUI B JIMH3AX.

Mopenn MEKPOCKOIIa, TEIECKOA.

Hab6mronenue natepdepeHnmn crera.

Hab6monenue audpakiuu cera.

Habmonenue nucnepcun cBera.

[Tomyuyenue crnekTpa ¢ HOMOIIBIO MPU3MBIL.

[Tomydenue cekTpa ¢ TOMOIMIBbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokaszaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

HaGmronenue aucnepcnn cBeta.

Pa3nea 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIbHOCTH
I'panunpl NPpUMEHMMOCTH KJIacCHYeCKOM MexaHukd. IlocTymarel crnennanbHOW TEOpUuU
OTHOCUTEJIbHOCTU: HHBAapUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMme, IPHUHIMII
OTHOCHUTEIBHOCTU DWHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMelJIEHUE BPEMEHU U COKpAIEHUE JUTUHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTUIIBL.
CBs13p MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUs MOKOS.

Paznen 7. KBanroBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronbl. @opmyina [lnanka cBs3u dHEPrUM (POTOHA C €ro YaCTOTON. DHEPTUS U MMITYJIbC
dotoHa.

OtkpeiTue u wuccienoBanue Gorodpdekra. Ombitel A. I. CromeroBa. 3aKOHBI
botorpdekra. Ypasuenue DitHmreiina s potoddpdexra. «Kpacnas rpanuia» horodddekra.

JaBnenne cBera. Onbitel [1. H. JIeGenena.

XuMuyeckoe JecTBHE CBETA.

21



TexHudeckue ycTpoiiCTBa M TpPAKTHUYECKOE MpUMEHEeHHe: (OTodTeMeHT, (OTOAATUHK,
COJIHEUHasi OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®otor¢h(PexT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHELTHETO GoTOdPdeKTa.

Cetoauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuto o -yactui. Ilmanerapnas
Mozenb atoMa. [loctynatel bopa. U3nmydenue u norsiomuieHre GOTOHOB MpU MEPEXO/IE aToma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CnekTp ypoBHEH SHEpruu aroma
BOJIOpOJA.

BonHoBbie cBoiicTBa yactull. BonHel ae bpoitnsa. KopmycKyspHO-BOTHOBOW Tyanu3M.

CroHTaHHOE ¥ BBIHYKJEHHOE U3TyUYeHHE.

TexHuueckne yCTpoilcTBa W TNPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHAIN3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopenb onsita Peszepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

Hab6mronenue nuHEHYaThIX CIIEKTPOB M3TYUYSHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

Habmoienue nuHeivaToro cnexkTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOKHOCTH  CTPOEHUS  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OTBITH Pesepdopna mo onpeneneHnio cocTaBa paaroakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HeiTpoHa. Hykmonnass moxpenb snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.

Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. I'amma-nzmydyeHue. 3aKoH
pPaAMoOaKTUBHOIO pacnaja.

DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JleekT Macchl spa.

SAnepHble peakuuu. JlelleHUE U CUHTES sEP.

SAnepusiii  peaxtop. TepmosinepHslii cunTe3. IlpobieMbl M NEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPreTHKU.

DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTo 161 HaOJIIOIEHUS U PETHCTPALMH 3JIEMEHTAPHBIX YaCTHI.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBHS. EANHCTBO (pm3ndeckoil KapTHHBI MUpa.

TexHudeckue ycTpoiicTBa M IpakTHYECKOE MPHUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
SAIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHM3UPYIONTUX YACTHII.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH
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Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE  3HAUYECHHE
aCTPOHOMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3nus, spKue 3BE3MbI, ITAHETHI, X BUAUMOE JABIKEHHE.

ConneyHas cucrtema.

Connne. ConHeuHass akTMBHOCTb. McTounuk sHeprum CosHIAa M 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JlnarpamMma «CHEKTpajbHBIM KJIacC — CBETHUMOCTBY». 3BE3/BI
[JIABHOM TMOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE37 TJaBHOM
Ioc/IeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Boatonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnneunsiit [IyTs — Hama [Manaktuka. [Tonoxxenue u aumxenue Connna B [Nanaktuke. Tums
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siIpaxX rajakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
Bonbuioro B3peiBa. PennkToBoe usnyyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuuecxkue nabnooenus

HabmroneHust HeBOOPY>KEHHBIM IJ1a30M C MCMOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
IUI OTIpE/IETICHUS MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

Hab6monenus B reneckon Jlynsl, uitaner, Maeunoro [Tyru.

O0o01arouee NOBTOPEHNE

Ponbp ¢u3Mkum U acTpOHOMUU B SKOHOMHYECKOHM, TEXHOJIOTHYECKOH, COIMATbHOU U
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pPOib W MecTOo (U3MKM W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYeCcKOl KapTHHE MUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX [IPEICTAaBICHUM O IpUpOJE.

Me:xknpeamMeTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHs B 11 Kkiacce oCymecTBISETCS € Y4ETOM
COJIEP’KaTENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpauy U TEXHOJIOTHUH.

Medsicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TO3HAHHUS:
sBIICHUE, Hay4dHbId (pakT, rumoresa, (u3myUeckas BeIMYUHA, 3aKOH, TEOPHs, HAONIOJCHUE,
9KCIIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpHUUYECKHE (DYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIUM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYHKLHUH,
MPU3HAKU NI0JI00MS TPEYTrOIbHUKOB, ONPEIEIICHNE TUIOMIAIU TUIOCKUX QUryp U o0bEMa Te.

buonocusa: snextpuueckue SBICHHS B JKUBOW MPUPOJE, KoieOaTelbHbIE IBUKCHHS B
KUBOM MPUPOJE, ONTHUYECKUE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE pagualuy Ha >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAJUIMIECKON PEHIETKH, CTIEKTPATIBHBIN aHaJIH3.

leoepaghus: marHUTHBIE TIOTIOCA 3€MIIH, 3aJIe)KM MAarHUTHBIX pyl, GOTOChEMKa 3eMHOM
MTOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPSACECHUI.
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Texnonocus: NTUHUM JJIEKTPOIIepead, TEHEpaTOp MEPEMEHHOIO TOKA, JJEKTPOIBUIaTelb,
WHAYKIMOHHAs TeYb, pajxap, paJuoNpHEMHUK, TeNeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIH anmapar, BOJOKOHHAsI ONITUKA, COJIHEYHAasi OaTapesl.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI e padoThlI
pecypcbl
Paznea 1. DU3UKA U METO/Jbl HAYUYHOI'O TIO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
. 1
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. ru/7f4 1bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nunorexa IIOK

®da3oBbIE Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmnoreka [HOK
4.1 C)
fleKTpoctatiia 10 ! https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 | 1 bubnnorexa [IOK
' pas3nyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 4
11 KJTIACC
Ne KoanuecTBo yacos
DJIEeKTPOHHbIE
Hara uupposbIe
n | Tema ypoka KonTpoabHbie IIpakTu4yeckue
Bcero U3y4eHus o0pa3oBarte/ibHbIE
/ padoThI paboThI
I pecypchbl
[TocTostHHBIE MATHUTHI U KX
B3aMMOJICHCTBHUE.

) MarnutHoe none. Bektop 1 bu6muoreka [IOK
MAarHUTHOW UHAYKLHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHuTHOMU
UHIYKIUU
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MaruutHoe nosue
MIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzanmoneiictue
MIPOBOJHUKOB C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHast pabota
«/3ydeHne MarHuTHOTO
MOJIST KATYIIKH C TOKOMY

bubmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JleiicTBME MarHuTHOTO IOJISI
Ha MPOBOJIHUK C TOKOM.
Cuiia Amrepa.
JlaGoparopHas pabota
«HccnenoBanue necTBus
MOCTOSTHHOTO MarHUTa Ha
pamMKy ¢ TOKOM»

but6mmoreka [{OK
https://m.edsoo.ru/ff0c9acO

JlelicTBME MAarHUTHOTO TTOJIS
Ha JBHKYIIYIOCS
3apsKeHHYo yactuiy. Cumia
Jlopenma. PaboTa cuitbl
Jlopenua

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHas
uHaykiys. [ToTok BekTopa
MarHuTHOW uHAYKIuu. S/1C
WHIYKIUU. 3aKOH
AJIEKTPOMATrHUTHOMN
unaykuuu Papanes
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JlaGoparopHas pabota
«HccienoBanue SBiaeHUsS
3IEKTPOMATHUTHOMN
WHTYKIIAW

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camonHykuuu. D/1C
CaMOMHIYKIUH. DHEPrHs
MarHUTHOTO MOJIS KaTYyIIKH C
TOKOM. DJIEKTPOMarHUTHOE
noJue

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTa u
UX IPUMEHEHHUE:
MOCTOSTHHBIE MAarHUTHI,
ANEKTPOMArHUTHI,
AIIEKTPOJIBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YacTHIL], THAYKIMOHHAS €Yb

10

Oo6o0marommii ypok
«MarauTHoe IoJie.
DJIeKTpOMarHuTHas
HHIAYKLAS

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab&2
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11

KonTponbhas pabota mo
TeMe « MarHuTHOE TOJIE.
DJIeKTpOMarHuTHas
WHTY KIS

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kosiebanus. [lapMoHUYecKue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHUH.
[IpeBpareHue sHEpPrun

but6mmoreka [{JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHast pabota
«HccnenoBanue
3aBUCHMOCTH MEPUOA
MaJbIX KoJebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTU U
MacChl rpy3a»

14

KonebarenbHbIil KOHTYD.
CBoOonHbIE
AIIEKTPOMArHUTHBIC
KOJIeOaHHUs B UJI€ATBHOM
K0JIeOaTeIbHOM KOHTYDE.
AHanorust Mexuy
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KoJIe0aHUSIMU

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820
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15

®opmyna Tomcona. 3akoH
COXpPAHEHUS SHEPTUH B
UcabHOM KoJiebaTeTbHOM
KOHTYpe

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXaroluX KoJeOaHusgX.
BeiHyX1eHHBIE
MeXaHUYECKUe KoJeOaHusl.
Pesonanc. BeiHyXkeHHBIE
AJIEKTPOMArHUTHBIE
KOJIeOaHuUs

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunycounanbHbIN
MIEPEMEHHBIN TOK.
MoOUIHOCTh MEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JICWCTBYIOILIEE 3HAYECHUE
CHUJIbI TOKA Y HAIPSIKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[IpousBoacTBO, epeaaya u
norpedieHue
AJIEKTPUYECKOU SHEPIUU
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19

VYCeTpoiCTBO U MPAKTUYECKOE
IIPUMEHEHNE
AIIEKTPUYECKOTrO 3BOHKA,
re’epaTopa nepeMeHHOI o
TOKa, TUHUH
alIeKTporepeaay

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU TTPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
HCIIOJIb30BaHUS
AIIEKTPO3HEPTUU B
ITOBCEITHEBHOM KU3HU

21

MexaHn4ecKue BOJHBI,
YCJIOBHS pacIPOCTPAHECHHUSL.
[Tepuoa. Cxopocthb
pacnpocTpaHeHus U JUIMHA
BouHEL. [lonepeuHsie u
MIPOJI0JIbHBIE BOJHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTs 3ByKa. Beicota
toHa. TemOp 3ByKa

bubmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

ONeKTPOMarHUTHbIE BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IprHIMIIBI paTHOCBA3HU U
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TeneBuaeuusa. Passutue
CPEJICTB CBS3HU.
Pagnomokamus

Konrponbnas padora

bubmuoreka [JOK

25
«KonebaHus 1 BOJTHBI https://m.edsoo.ru/ff0cc618
[IpsamosnuneitHoe
acIpoCTpaHEHHUE CBETA B
26 z Hopo Tlfoﬁ cpene bubmmorexa [OK
JIHOPOA . pee. https://m.edsoo.ru/ff0cd350
ToueuHbIil HCTOUYHUK CBETA.
Jlyd cBera
OTtpakeHue cBeTa. 3aKOHbI
7 OTpa)KEHUs CBETA. bubnmnoreka [JOK
[TocTpoenue nzobpakenuii B https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3€pKaje
IIpenominenue ceera.
IlonHoe BHyTpeHHEE
28 oTtpaxxenue. [IpenenbHbIit bubmmorexa [IOK
p - pel https://m.edsoo.ru/ff0cd7{6
YIOJI IOJIHOTO BHYTPEHHETO
OTpaKEHUS
JlaboparopHast pabota
29 «I/I3MI; eHIz/Ie HolicasaTenﬂ bubmorexa [JOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUS CTEKIIa»
JInn3sl. [locTpoenue
30 n300paKeHHUI B JINH3E. bubmmoreka [IOK

®opmyJia TOHKOM JIMH3BI.
YBenuueHue JTuH3bI

https://m.edsoo.ru/ff0cddle
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31

JlaboparopHast pabota
«HccnegoBanue CBOMCTB
M300paXKCHHIA B TMH3AX)»

32

Hucnepcus cera. CiioxHbIN
cocTas Oenoro cBerta. L[Ber.
JlaboparopHast paboTa
«Habmronenue qucnepcuun
CBETa»

33

WutepdepeHniys cBera.
Hudpaxmus ceta.
JudpakimonHas pemeérka

bubmmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[TorepeyHOCTH CBETOBBIX
BoJH. [lonsipuzanus ceeta

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€e301acHOro MPUMEHEHHS

36

['panu1ibl TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuanbHOM
TEOPHUH OTHOCUTEIHHOCTU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD
OJIHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U
COKpAIIICHHUE JITTHHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfa42
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9Hepr1/151 H UMITYJIbC
peHHTHBHCTCKOﬁ JaCTUIIbI.

bu6nuoreka [JOK

38
CBs3p Macchl € JHEpPruen u https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS MTOKOS
Konrponbnas padora

19 «OmnTrka. OCHOBBI bubnuoreka [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf6£0
OTHOCUTEIILHOCTH»

40 ®oronbl. Dopmyina [1nanka. bu6mumoreka [IOK
DHeprusi 1 UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHHE Bub 1OK

noInoTeKa

41| Gorosppexra. Omurrnr A. T https:/m.edsoo.ru/ff0ctfed
CroneroBa
3akonHbl poTorddexra.

4 VYpaBHeHne DUHIITEWHA 15 bubnuotexa [JOK
dboroaddexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuna» porodddexra
[asnenue ceera. OnbiTh 1. Bu6 OK

43 H. JleGeneBa. XuMmuueckoe noamorexa L

IEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHu4yeckue ycTpoicTa u
MIPaKTUYECKOE TPUMEHEHUE:!

44 dboTosnemenT, GOTOATIHK,
COJIHEUHas OaTtapes,
CBETOIMO/I
Pemenne 3amayg mo Teme
45 «DJIeMEeHTHI KBAHTOBOH bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OIITUKI
Mopaens aroma ToMmcoHa.
OmnsiTel Pesepdopaa mo Bbu6mmorexa [IOK
46
pacCesTHUIO O-YaCTHULI. https://m.edsoo.ru/ff0d091a
[Inanerapuas Mogenbs aToma
bubmuoreka [JOK
47 IToctynarer bopa
Y P https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue
OTOHOB IIPH MIEPEXOIE
¢ P p but6mmoreka [{OK
48 aToMa C OJHOTO YPOBHS

SHEpPruu Ha JIpyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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49

BonHOBEIE cBOiicTBa YaCTHII.
Bounnbl ne bpoiiss.
KopnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3TTy4YCHHE

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpsITHE
pannoakTUBHOCTHU. OIBITHI
Pesepdopna o
OIIpEIeIEHUIO COCTaBa
PalMOaKTUBHOTO W3ITYUYCHHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anmb(da-, 6era-,
I‘aMMa-I/ISJ'Iy‘-IeHI/ISI. BJ'II/ISIHI/IG
pa)ll/loaKTI/IBHOCTI/I Ha )XKHUBBIC
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U
HerTpona. M3oromnsl. Anbda-
pacnan. DIeKTPOHHBIN U
IO3UTPOHHBIN OeTa-pacmnaj,.
I'amma-usnydenue

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1162
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53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peakluu.

S nepHblit peakTop.
[Tpo6aemsbl, epCreKTHBHI,
HKOJIOTMYECKUE aCTIEKThI
AJIEPHOU SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJeMeHTapHbIEC YaCTULIBI.
OTKpBITHE TIO3UTPOHA.
Mertoabl HabMOEHUS U
pPErucTpanyy dJIEMEHTaPHBIX
gactull. Kpyruslii cron
«DyHnaMeHTalbHbIC
B3auMozencTBusA. EAMHCTBO
(bu3nIeCcKOil KapTHHBI MUPa»

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3mH0r0 Heba.
Co3Be3nus, spkue 3BE3/bI,
IIJIAHETHI, UX BUIUMOE
nemwxkenne. ConHeunas
crucTema

56

Comnnre. ConmHeuHas
aKTUBHOCTBE. MICTOYHHK
sHepruu CoJiHIa U 3BE3]T
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57

3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/BI
rJ1aBHOM
IIOCJIEJOBATEIIbHOCTH.
BnyTtpennee ctpoenune
3B&311. CoBpeMEHHbIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUN U
spostronni CoJTHIIA U 3BE3]

58

Mneunsiit [yt — Hamma
I'anaktuka. [Tonoxxenue u
nerxenre ComHIa B
lNanakTuke. ["anakTuky.
UYEpHble AbIPEI B sapax
raJlakTUK

59

Bcenennas. Pa3beranue
rayiakTuk. Teopus bospmoro
B3pbIBA. PenukroBOE
n3nydeHne. MeraranakTuka

60

Hepetennsie nmpo6iieMbl
aCTPOHOMUU

61

Konrponbnas pabora
«2IJIEMEHTBI aCTPOHOMMH U
acTpo(U3UKI»
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62

O6o6maromuit ypok. Ponb
(bU3UKU ¥ aCTPOHOMUH B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COLIMATILHOMN M ATUYECKOU
cdepax AesITeTLHOCTH
geJoBeKa

63

O6o06maromuit ypok. Pois u
MECTO (QU3UKHU U
aCTPOHOMUU B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa

64

O6o0maromuii ypok. Poib
¢buznyeckoil Teopuu B
dhopMHupOBaHUH
MpECTaBICHUN O
(bu3nveckoil KapTHHE MUpa

65

O06o6mmaromuii ypok. Mecto
¢buznyecKoil KapTUHBI MHUpa
B 00LIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX
MPEJCTABICHUI O MPUPOJIE

66

PesepBHbIii ypOK.
MarnuTHOE€ 1oze.
OneKTpoMarHuTHas
MHAYKLIHS
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Pe3epBHbIil ypok. OnTuka.
67 OCHOBEBI cIeUAILHON
TEOPUU OTHOCUTEIBHOCTHU

Pesepnslii ypok. KBanTOBas

bubmuoreka [JOK
08 | pmaimea. ST : https://m.edsoo.ru/ff0d1784
aCTPOHOMUU U aCTPODU3UKH
OBIIEE KOJIMYECTBO 68
YACOB I10 [TIPOT'PAMME
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INOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
e KosmuecTBo 4acoB Jata JJleKTpOHHbBbIE I (pPOBbIE
11/_11 Tema ypoka Beero KoHTPOJIbHBI IlpakTHYecKHe e o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypchl
®du3uka — Hayka O IPUPOJE.
bu6mmoreka [JOK

1 HayuHnble MeTO1bI TO3HAHUS 1 05.09.202 https-//m.edsoo.ru/ff0c32e2
OKPYKAIOIIeT0 MUpa 3
Ponb 1 mecTo dusuku B

) (hopMUPOBAHNUN COBPEMEHHOM 1 06.09.202 bubnuorexa [JOK
HAy4YHOU KapTUHBI MUPA, B 3 o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESTEIHLHOCTH JIFOICH
MexaHudeckoe IBUKEHHE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 12.09.202 bubmuoreka [JOK
newkenus. [lepemenienue, CKOPOCTb, 3 e https://m.edsoo.ru/ff0c3508
YCKOpPEHHE
PaBHOMEpHOE NIpsIMOTIMHETHOE bu6nuoreka [IOK

4 JIBIYKEHUE ! ;3'09'202 https://m.edsoo.ru/ff0c3620
CBobOoaHOE najzieHune. Y CKoOpeHne
CBOOOHOTO Ta/ICHUSI.

. bu6mmoreka [JOK

5 KpuBonunerinoe JIBI/I)KeH\IJ/Ie. 1 19.09.202 https-//m.edsoo.ru/f0c39ce
JIBum>keHre MaTepruaIbHONW TOYKHU T10 3
OKPYXHOCTH
KoHntposnbHas paboTa mo utoram bubmuoreka [JOK

6 MTOBTOPCHHSI ! ! 30'09'202 https://m.edsoo.ru/ff0c3ada
[MpuaIMn oTHOCUTENEHOCTH ["anmuiest. Bubnmorexa [TOK

7 WNHepuuanbHble CUCTEMBI OTCUETA. 1 26.09.202

. https://m.edsoo.ru/ff0c3bed
[Tepssiii 3ak0oH HploTOHA 3
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PaBHOyCKOpEHHOE NPAMOJIMHEITHOE

bu6mmoreka [JOK

J1eGopMUPOBaHHON NPYKUHBIL.

8 JIBUKCHHE §7'09'202 https://m.edsoo.ru/ff0c372¢
9 yiici[f)iia-ﬂiﬁf;ﬁ I_IIBI»)TP;)HI;I/I;IH:«;aKOH 03.10.202 bubamorera [IOK
yrep 1 ) pon o https://m.edsoo.ru/ff0c3be8
HproTOHA 117151 MAaTepUAIEHON TOYKH 3

10 Tperuii 3akon HerotoHa niis 04.10.202 Bbubnuoreka [JOK
MaTepUaTbHBIX TOUEK 3 o https://m.edsoo.ru/ff0c3bed

1| smween, Hepman voommmmecran 10.10207 | Brbmorexa LIOK

- eP T https://m.edsoo.ru/ff0c3d00
CKOpPOCTb 3

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 17.10.202 https://m.edsoo.ru/ff0c3e18

15| Cutna compormreni i assoeen ? Bubmiorera LIOK

P pH A https://m.edsoo.ru/ff0c3{76
TEJIa B KUJIKOCTH WJIH Ta3e
[ToctynaTtenbHoe U BpamareiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEla. 18.10.202 bu6nuorexa [JOK
Mowment cuinbl. [Inedo cunbl. YcaoBus 3 https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO Tesa
HNMnynsc MaTepuallbHON TOYKH,

15 CHUCTEMbI MaTEpPHUAIbHBIX TOYEK. 24.10.202 bubnuorexa [JOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUs 3 https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PEakTHBHOE MBYKCHHE
PaGota 1 MOILTHOCTD CHUIIBIL.

16 Kunernueckas sneprust 25.10.202 bubnnorexa [IOK
MarepuaibHOW Touku. Teopema 06 3 https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTUU

17 [ToreHumansHas 3HEPrUsl. 07.11.202 bubmmoreka [JOK
[loTenuuanbHas SHEpPTUs yOpyro 3 https://m.edsoo.ru/ff0c461a
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[ToTenuuanpHast SHeprus Tena BOIU3U
TIOBEPXHOCTU 3eMIIH

HOTCHLII/IaHLHBIC 1 HEMMOTCHLMAJIbHBIC
cuibl. CBsI3b pabOTHI

18 HEMOTSHIMAIBbHBIX CHJI C U3MEHEHUEM 08.11.202 Bbubnuorexa [JOK
MEXaHUYECKON IHEPTUN CUCTEMBI TEll. 3 https://m.edsoo.ru/ff0c478c
3aK0H COXpaHEHHUs] MEXaHUYECKOM
SHEPTUU
JlaGopartopHas padota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C

o 14.11.202

19 W3MEHEHHEM MEXaHUYECKOUN SHeprun 3
TeJa Ha MpUMEepe PACTSHKEHUS
PE3UHOBOTO KI'yTa»

o | Komomumn oo e 511202 | BiSmorea K

' ' 3 https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXAHHUKE)
1| Sosommae s vorey e 2111202 | BuSmoress 0K
PHH. bpoy 3 https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddysus
XapakTep IBUKCHUS U

2 B3aMMO/ICHCTBUS YaCTHI] BEILECTBA. 22.11.202
Monenu CTpOEHHUS Ta30B, KUJAKOCTEN 3
U TBEPABIX TEN
Macca monekyn. Konuyecto 28.11.202

23
Bemlectra. [locTosiHHas ABoraapo 3
TennoBoe paBHOBecue. TemnepaTypa

N 29.11.202

24 u e€ uzmepenue. [llkana temneparyp 3
Ilenbcus

25 Wneanpuerii raz 8 MKT. OcHoBHOE 05.12.202 Bbu6nuorexa [JOK
ypaBHeHue MKT 3 https://m.edsoo.ru/ff0c4fde

26 AOcoroTHas TeMIiepaTypa Kak Mepa 06.12.202 bubnuorexa [JOK
CpeHEN KHHETUUECKON SJHEPIUH 3 https://m.edsoo.ru/ff0c511e

45




JBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenpeneeBa-Knaneipona

27 3akoH /lanpToHa. ['a30BbIE 3aKOHBI ;2' 12.202
JlaGopartopHas padoTta

8 «HMccnenoBanne 3aBUCUMOCTH MEXIY 13.12.202
napamMeTpamMi COCTOSTHUS 3
pa3peKEHHOr0 ra3a»

29 N3onponeccsl B UACAIBHOM ra3e U ux 19.12.202 bubnnorexa [IOK
rpauvecKoe NpeICTaBICHNE 3 https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHEprus
TEPMOJMHAMHYECKON CHCTEMBI H

30 crocoObl €€ m3meHeHus. KomnyecTro 20.12.202 bubmuoreka [{OK
TEIUIOTHI U paboTa. BHyTpeHH: s 3 https://m.edsoo.ru/ff0c5952
SHEPTHUsS OJJHOATOMHOTO UCALHOTO
rasa

31 Bilbl TeIIONeDeIatn 26.12.202 bubmmorexka [IOK

g et 3 https://m.edsoo.ru/ff0c5c36
VY aenbHas TETIOEMKOCTH BEIIECTBA.

3 KonngecTBo TemnoTs! mpu 27.12.202 bubnnorexa [HOK
Teruionepenave. AauadaTHbIN 3 https://m.edsoo.ru/ff0c5¢36
porecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 09.01.202 bubnnorexa [IOK
MIPUMEHEHUE K U30Mpolieccam 4 https://m.edsoo.ru/ff0cSefc
Heobparumocrs nporieccos 5 10.01.202 | Bu6mmoreka [IOK

34 mpHpoze. BTopoi 3akox 4 https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKH

35 [Ipunuun neiicteus u KI1J{ rernnosoit 16.01.202 bu6nuoreka [JOK
MaIliHbI 4 https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapro u ero KITJI 4117'01 202
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DKONOTHYECKHE HpO6JI€MBI

23.01.202

37
TETUIODHEPTCTHKHU 4
38 Ob6o6maromuit ypok «MomnekynsipHas 24.01.202 bu6mmorexa [IOK
(uzuka. OCHOBBI TEPMOTUHAMUKI 4 https://m.edsoo.ru/ff0c6938
39| Mommegrin o, oo 30.01.202 | Bubmtorea LIOK
YIAp ' 4 https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKIDY
40 [TapooOpa3oBaHue U KOHEHCAIIUSA. 31.01.202 bu6mmoreka [JOK
Vcnapenue u KUIeHue 4 https://m.edsoo.ru/ff0c63b6
41| aneoe nomyna, Hacumonsa 06.02.202 | BuGmnorera LIOK
Hap Ayxa. m 4 https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
o | b e Ao 022 | Do LOK
p ) A 4 https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpeMEHHBIE
MaTepUabl
" gﬂaiﬁgﬁ “H‘J‘Ip‘;flﬁg‘;a;;: 13.02.202 | Bubanoreka [IOK
Aie CILIo CHUA. 4 https://m.edsoo.ru/ff0c6708
CyO6numaryst
44 Via Sananca 14.02.202 Bbu6mmorexa [JOK
PABHCHUE TCILIOBOTO ballaHC 4 https://m.edsoo.ru/ff0c6820
s | D v e 2002202 | BiSmorea 0K
pAsL. a p 4 https://m.edsoo.ru/ff0c6bcc
3apsioB
465 | nomymonosmmnn S coxparicams 21.02.202 | Bubmmotexa LIOK
YHpOBOZ ’ p 4 https://m.edsoo.ru/ff0c6bee
AIEKTPUIECKOTO 3apsijia
g | B o o 2702202 | Bibmorea 0K
Y ) p 4 https://m.edsoo.ru/ff0c6ced

3apsiz
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Hanps:k€HHOCTB 3IEKTPUYECKOTO
nons. [IpuHIMn cynepno3uuuu

28.02.202

bubmnoreka [IOK

48 ANEKTPUYECKUX mojei. JInaum 4 https://m.edsoo.ru/ff0c6df2
HANPsDKEHHOCTH
o | oo e 0503202 | monesa LOK
' M 4 https://m.edsoo.ru/ff0c6100
TTOTEHIINAJIOB
jo | oo s e 0603202 | Busmoress 0K
p ’ 4 https://m.edsoo.ru/ff0c7018
Jvpnexkrpudeckas NpOHUIIAEMOCTh
51 IEKTDOEMKOCTS. KOHICHCAT 12.03.202 bubmnoreka [HOK
CKTPOCMKOCTD. ROH/ICHCATOP 4 https://m.edsoo.1u/ff0c7126
o | D o 1305202 | B 10K
A pa. p P 4 https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOPa
53 JlabGopaTopHas pabora "M3mepenue 1 19.03.202
IIEKTPOEMKOCTH KOHIEHCcATopa" 4
[IpuHIUMIT NENCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMHMPOBAILHOTO 20.03.200
54 arrapara, CTpyHHOI0 PUHTEPA. 4
DneKTpocTaTHYecKas 3aIuTa.
3azemiieHUE AJIEKTPOIPHOOPOB
DNeKTpUYECKUH TOK, YCIOBUS €r0
cymecTBoBaHus. [10CTOSHHBIN TOK. 02.04.202
55 Cuna toka. Hanpsxenue.
4
Conporusnenue. 3akon Oma 15
y9acTKa e
[TocnenoBarenbHOE, TapauIeIbHOE,
56 ;Mggi)aH;p?Ifo??aﬂéelﬁz Hasi paboTta 0.5 03.04.202 bubmorexa HOK
POBOZ ) PATOPHA p ' 4 https://m.edsoo.ru/ff0c7410

«I/I3yquHe CMCHIAHHOI'O COCAMHCHUA
PE3UCTOPOBY
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Pabota n MOHIHOCTDB JJICKTPHYCCKOI'O

09.04.202

bu6mmoreka [JOK

37 Toka. 3akoH JDxoyins-JleHna 4 https://m.edsoo.ru/ff0c7838
3axon Oma AJis MOTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe

58 3ambikanue. JlabopatopHas padora 0.5 16.04.202 bubmorexa [TOK

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

«M3mepenune D/IC ncrouHnka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUSD)
DNeKTpOHHAs POBOJAUMOCTH TBEPIBIX

59 METaJUIOB. 3aBUCUMOCTh 17.04.202
CONIPOTHUBJIEHUS METAJIOB OT 4
Temnepatypbl. CBEpXIPOBOAUMOCTb

60 Hrorosas koHTponbpHas pabota 23'04'202

61 DNEeKTPUYECKUMA TOK B BAaKyyMe. 24.04.202 bubnuorexa [JOK
CBOICTBA 3JIEKTPOHHBIX MTYYKOB 4 https://m.edsoo.ru/ff0c84ae
[TonmynpoBoAHUKH, UX COOCTBEHHAS U

62 IpUMecHas poBoAUMOcTh. CBOMCTBA 30.04.202 bubnnorexa [IOK
p—n-niepexoaa. [ToaynmpoBoAHUKOBEIE 4 https://m.edsoo.ru/ff0c82ba
IPUOOPHI
DIEeKTpUYECKHUN TOK B pacTBOpax U

63 paciuiaBax 3J€KTPOJIUTOB. 07.05.202 bub6numoreka [IOK
DNEeKTPOIUTUYECKAS TUCCOITAAIINS. 4 https://m.edsoo.ru/ff0c84ae
DnexTponus
DNEeKTpUYECKUN TOK B razax.

64 CaMOCTOSTeTbHBIN U 08.05.202 bu6mmoreka [{OK
HECaMOCTOSITENbHBIN pa3psa. MonHus. 4 https://m.edsoo.ru/ff0c86fc
[Inazma
DneKTpudYecKue Mpuodophl U

65 YCTPOMCTBA U UX MPAKTUYECKOE 14.05.202 bubmmoreka [[OK
npuMmeHeHue. [IpaBuna TeXHUKN 4 https://m.edsoo.ru/ff0c88be
6e30macHOCTH

66 0060061maIui ypok 15.05.202 bubanoreka [JOK

49




«INEKTPOTMHAMHUKA) 4 https://m.edsoo.ru/ff0c8a8a
Kontponbhas paboTa mo teme

67 «Qnekrpocratuka. [TocrosHHbIN 1 21.05.202 bu6mmorexa [IOK
ANeKTpUIecKuil ToK. Toku B 4 https://m.edsoo.ru/ff0c8c56
Pa3IUYHBIX CpPeax»

63 PesepBHbIit ypok. O6001maromuil ypok 1 22.05.202 bubnnorexa [IOK
o Temam 10 kiacca 4 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VUEHUKA

» ®usuka, 11 knacc/ Mskumes I'.51., [letpoBa M.A., YronsuukoB O.C. u npyrue,
OO011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY; AkiimoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenieHue

» ®usnka, 10 kmacc/ Mskumes ['.51., Byxosnes b.b., Corckuit H.H. o penakiueit
[MapdentneBoii H.A., Akurionepnoe odmectso «M3narenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA

- I'.A. Msakumes, b. b. bByxosues, H.H. Corckuit ®uszuka 10 k. @usuka 10 kiracc. bazoserit
1 yrayOnaeHHbIN ypoBeHb. YueOHuk. Mockga. [Ipocsemenue, 2020

- I'Sl. Makumes, b.b. byxosues, B.M. Yapyrun ®usuka 11 knacc. bazosslii u
yriyOJIeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemienne. 2020

- A.I1. PeivkeBuu. COopHuK 3a1a4 o pusuke. Mocksa, Jpoda, 2005 - 2019 T.

- Coopuuk 3ama4 no pusuke ans 9 — 11 kinaccos. CocraBurens [.H. Crenanosa. M.:
«ITpocsemienue», 1996 r.

- I0.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 knacc. [Tocobue ans
o0meodpazoBaTenbHBIX opranu3anuidi. Mocksa. [Ipocsemnienue. 2015

- COOpHHK TECTOBBIX 3aJaHH JIJIsl TEMATHYECKOTO U UTOTOBOTO KOHTpouist. Pusuka 10
kiacc. M.: «Murennext-Lentp», 2004 T.

- C.M. Angpromeukus, A.C. CiyxaeBckuil. @uznka. « KOHCTPYKTOP» CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT. 10 — 11 kmacchl.

- [locobue ans yuureneit. M.: Ilpocsenienue, 2010

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

XKusas ¢usuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku pus3uku ¢ ucronp3oBanneM MHTEpHETA. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

duznka: KOJUIEKIUs onbITOB. http://experiment.edu.ru/

dwu3uka: MEKTPOHHAS KOJUIEKIHsI onbITOB. http://www.school.edu.ru/projects/physicexp
Karamnor ccpinok Ha pecypesl o ¢usuke http://www.ivanovo.ac.ru/phys
Becrnaraeie o0yyaromnue mporpamMmmel 1o ¢pusuke http://www.history.ru/freeph.htm
JlaGopaTtopHbie paboTsl o ¢puzuke. BupryanbHbie 1ab0opaTopHbIE pabOTHI.
http://phdep.ifmo.ru

AHuManus GU3NIECKUX MPOIECCOB 00bsicHeHusIMU. http://physics.nad.ru
duznueckas >HIUKIONEeAUs http://www.elmagn.chalmers.se/%7eigor
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