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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, pencraBieHHbIX B DI'OC COO, a Takke ¢ yuéToM deaepaibHOM
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPETNoAaBanus ydyeOHoro npeamera «Pusmnka B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 10 (M3MKE HampaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM PI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METaIlpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PH3UKHU: THNIHOCTHBIC, METAIpPEeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUpYEMble pPe3yJbTaThl OCBOGHHMA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;
cojepxkaHue yueOHoro npeamera «Pu3uka» no rogam o0yueHHUsL.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHne (pU3NUEeCKUX 3HaHUH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOIOTHMA
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MHUpa oOydaromuxcsi, B (GpopMupoBaHHE YMEHHIl NPUMEHATH
HaYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICOBAHUIA.

B ocHoBy kypca ¢usuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

[Tporpamma o (usmKe BKIIOYAET:

—IJIaHUpYyEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3MKHU Ha yriIyOJIEHHOM YpOBHE, B TOM YHCIIe
IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

—cozep)kaHue yueOHoro npeaMera «dusnka» mo rogam o0y4eHus;

—TeMaTUYEeCKOe MJIaHUPOBAHUE 10 ToJaM 00ydYeHHUs;

—~TIOYpOYHOE TIAHUPOBAHHUE;

—yue0HO-MeTon4YecKoe obecreueHrne yaeOHoTo mpoiiecca.

dusmka Kak Hayka o HanboJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEepPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaromerocs, B popMupoBaHue yMEHUH
IPUMEHATh HayYHbII METOJ TIO3HAHUS NPH BBIIIOJIHEHUU UMHU Y4eOHBIX UCCIIEIOBAHUI.



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

B ocHOBy Kypca (u3MKH Ha YpOBHE CpEeIHEro OO0Iero o0pa3oBaHMs MOJIOKEH P UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLIMIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEHM KypC SBISAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca QU3UKU 00bEUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea zymanumapuzayuu. EE peanuszanus npeanoaraeT ucrnojib30BaHue T'YMaHUTAPHOTO
noTeHuana (pU3nYecKoi HayKl, OCMBICICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIeMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc Gpusnku yriny61€HHOro ypoBHs IpeArnoiaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOIMYECKUX IPUIIOKEHUN H3YyUYEHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YypOBHE OOIIMX NPEACTABICHUH H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hnes sxosorusanmmu peanusyercs IOCPEACTBOM BBEACHUS 3JIEMEHTOB COJAEp)KaHUs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyXAeHus Ipo0IeM palioHaIbHOIO PUPOIOIO0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (PU3MKU Ha YpOBHE cpelHero oOIiero odpa3oBaHMs
SBIISIOTCS (pU3MUecKkne Teopur ((HOPMHUPOBAHHWE MPEIACTABICHHNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U TNPUHLIMIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, ISl ONKUCAaHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-1eATeIbHOCTHBIN MOIX0 B Kypce (DU3UKU peaqu3yercs Mpexae BCEero 3a CUET
OpraHu3aluK 3KCIIEPUMEHTAIBHON JIesTeNbHOCTH o0yvaronmxcs. s 6a30Boro ypoBHsl Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHWE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
mpolecca UCXo/ U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHaleHUs kaObuHeTa Qusuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAZICHHE OOYYAIOIIMMUCSH YMEHHUSMHU IHPOBOJUTH KOCBEHHbIE HM3MEpEHMS,
UCCJIEIOBaHMSI 3aBUCHUMOCTEH (DU3MUECKUX BEJIIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
IIPEUI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yJensercs pelieHn0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 33/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4U C SIBHO 3a/1aHHON (PU3HUECKON MOJENbIO,
MO3BOJISIONINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jielia Kypca,
TaK W WHTEIpUpYysd 3HAaHUA W3 pa3HbIX pa3fenoB. Jlid KauyecTBEHHBIX 3ajad NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBJICHUM U TPOLECCOB B
OKpY’Kalolle >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTYallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecreueHno ya4eOHOro mporecca 0a30BbIi ypoBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3y4aThCsl B YCJIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKHU WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pu3MKe y4YeHHYeCKUX MPaKTHYECKUX padoT U IEMOHCTPAIMOHHOE 000pYA0BaHHUE.

JleMoHCTpallMOHHOE 00OpynOoBaHHE (opMUpyeTcs B COOTBETCTBUM C TMPUHIIMIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi s MCCIEJOBAaHUS HM3y4aeMbIX SIBIEHUH M IPOLECCOB,
HIMIUPHYECKUX U (PYHIAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
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JlaGopaTtopHoe 000pyAOBaHHE ISl YYCHUYECKUX MPAKTUIECKUX paObOT (POPMHUPYETCs B BUJE
TEMaTUYeCKMX KOMIUIEKTOB WM oOecnednmBaeTcs B pacuéTe OJHOI0 KOMILJIEKTa Ha JABYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENIIMU U3Y4€HHUs (U3UKU B 00IIEM 00pa30BaHUHU SBIISIFOTCS:

—opMHpOBaHUE HHTEPECA U CTPEMIICHHUS 00YJAIOUINXCS K HAYYHOMY M3Y4YESHUIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TIPEJCTABICHUA O HAYYHOM METOJAE TMO3HaHMA U (opMupoBaHue
UCCIIE/I0BATEIBCKOTO OTHOILEHHS K OKPY/KAIOLIUM SIBIICHUSIM;

—(opMHpOBaHUE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa M3yYeHHsS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

—opMHpOBaHUE YMEHUI OOBACHATH SBJICHUS C MCIOJIB30BaHUEM (PU3MUECKUX 3HAHUHN H
HaYYHBIX J0Ka3aTeJIbCTB;

—opMHpOBaHUE TPEACTABICHUNH O pONM (U3UKU UL Pa3BUTHS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

—Ppa3BUTHE MPEACTAaBICHUN O BO3MOXHBIX cdepax Oynaymedl mnpodeccuoHanbHON
NEeSTeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3TuUX Lejeid obecreunBaeTcsl pelIeHUuEeM CIEAYIOIIMX 3aJad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

—~NpUOOpETEeHUE CUCTEMBbl 3HAHMH 00 OOLIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY H
AJIEMEHTHI aCTPOPHU3UKU;

—GopMHpOBaHNE YMEHUH MPUMEHSATH TEOPETHUUECKHIE 3HAHUS IS OO BSCHEHUST (PH3UUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEIHEBHON XKU3HU;

—OCBOCHHE CIIOCOO0B PEUICHHS PA3IMYHBIX 3a7ad C IBHO 331aHHON (PU3NIECKOI MOJETIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UYECKOM MoOJenH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

—~TOHUMaHue (U3NYECKMX OCHOB U TPHHLMUIOB JEHCTBHS TEXHHYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

—OBJIaJICHHE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBENEHHS (PU3UUECKUX
OKCTIEPUMEHTOB, aHAJM3a M WHTEpIpeTald WHQPOPMALUU, ONpEACTICHUsS JTOCTOBEPHOCTH
MOJy4EHHOT0 pe3ysbTara;

—CO3[JaHHE YCIIOBHH ISl Pa3BUTHS YMEHUH MPOEKTHO-MCCIIETOBATEIBCKOW, TBOPUYECKOM
JesITeTbHOCTH;

—pa3BuTHE HHTEpEca K chepaM mpodecCHOHATHLHOMN e TeITbHOCTH, CBI3aHHOM ¢ (PH3UKOM.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooterctBum ¢ TpedoBanusimu @I'OC COO yrnyOnéHHbli ypoBEeHb U3yUEHHS Y4eOHOTO
npeamera «Pu3nka» Ha ypoBHE CpelHero oOIero oOpa3oBaHusi BEIOMpAETCsl 00y4aronMMHCS,
IUTAHUPYIOIMMHU  [IPOJIOJDKEHHE OO0pa30BaHUS M0 CHEHUAIBHOCTSAM  (PU3HKO-TEXHHUYECKOTO
npodus.

O61iee yncIo 4YacoB, peKOMEHJOBAHHBIX JUIsl U3y4eHUsl pu3nku (yriyOJeHHBIH ypPOBEHb) —
136 yacos:

O4HO-3a04Has:

-B 10 xmacce — 68 wuacoB (2 uaca B Henmemo): 34 aymutopHbix yaca, 30 dacos
CaMOCTOSITEIIbHON PabOThI, KOHCYJIbTAIUH — 2 Yaca,
-B 11 xmacce — 68 wacoB (2 uwaca B Hexmemo): 34 aymuropHbIX daca, 30 gacoB

CaMOCTOSTEIIbHON pabOThI, KOHCYIbTAIIUN — 2 Yaca;
—3aoyHas:
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-B 10 xmacce — 68 wacoB (2 uwaca B Hememo): 34 aymMTOpHBIX dYaca, 28 4acoB
CaMOCTOSITENIbHOM pabOoThl, KOHCYJIbTAlUU — 2 Yaca, HAalMCAHHUE MOJIYTOA0BBIX TUAarHOCTHYECKUX
paboT - TECTOBBIX 3aJaHUM, pa3MEIICHHBIX Ha 00pa30BaTeIbHOM NopTaie «BupTyanbHas MKoIa»
(https://vsdo.ru) - 4 gaca.

-B 11 xmacce — 68 wacoB (2 uwaca B Hememo): 34 aymUTOpHBIX dYaca, 28 4acoB
CaMOCTOSITENIbHOM pabOoThl, KOHCYJIbTAUU — 2 Yaca, HAalMCAHHUE MOJIYTOAOBBIX TUAarHOCTHYECKUX
paboT - TECTOBBIX 3aJaHUM, pa3MEIICHHBIX Ha 00pa30BaTeILHOM MOopTaie «BupTyanbHas MKOIa»
(https://vsdo.ru) - 4 gaca.

Beibop mnpoBeaeHust 1abOpaTOpPHBIX pabOT ¥ OMBITOB OCYHIECTBIEH C  Yy4ETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEHN 00yJarommxcs.

COILEPKAHHUE YYEBHOI'O NIPEJIMETA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

Ousuka — Hayka o mpupojae. Hayunble MeToabl MO3HaHUS OKpyKaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Quanveckux siBIeHUN u mpoieccoB. Hayunbsie runoressl. Ousndeckue
3aKOHBI ¥ TEOPUH. | paHHIIBI IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEeIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHKeHHE. (OTHOCUTENBHOCTh MEXaHW4yecKkoro aABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemenieHne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. ClokeHue nepeMenieHu u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHENHOE nBIKeHHEe. ['paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMELICHHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe paBuxeHue. J[BUKEHHME MaTEpUAIbHOM TOYKM IO OKPYXHOCTU C
MTOCTOSIHHOM 10 MOAYJIIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpocTh. [lepruoa u yactora
oOpartenus. [leHTpocTpeMuTEeNIbEHOE YCKOPEHHUE.

TexHU4YeCKHe yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHUE: CIIUIOMETD, TBUKEHNE CHAPSI/IOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUSI MKy ITYTSMH, MPOMICHHBIMU TEJIOM 3a MOCJIEA0BaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HAaYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOM KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa
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ITpunuun otHocutensHocTH ['anunes. Ilepseiii 3akon HeroToHa. MHEpLMaNbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Btopoit 3akon Hblorona mis
MarepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIEHUS TPU
JBIKEHUU TeJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. [1imeuo cuiibl. Y cinoBus paBHOBECUS TBEPIOTO
Tena.

TexHudyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHWE: TMOIIIUITHUKA, IBHKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxeHue CHil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHue ABMXEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YHPYTOCTH, BO3HUKAIOIIUX B MPYXXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

Tema 3. 3akoHbl COXpaneHusn 6 MexaHukKe

Nmiynbsc MatepuanbHON TOYKH (Tesa), CUHCTEMbl MAaTEPHAIBHBIX TOYEK. IMITyNIbC CHUITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MaTepuanbHOW TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPTUH.

[TorennuanbsHas Heprus. [loTeHIIMaNbHAS SHEPTUS YIPYTO AePOPMUPOBAHHOMN TPYKUHBEI.
[ToreHunanbHas 3HepTUs Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpHble W HEMOTEHIUANbHBIE CHIBL. CBS3b PAaOOTHl HEMOTEHIIMAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IMPAKTUYECKOE NMPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

[Tepexon mOTeHIIMATBHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yaapa C TOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
MIpUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.
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Pa3zgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUu
ueanpHOro rasa. AOCONIOTHasg TemIeparypa Kak Mepa CpeaHel KUHETHYeCKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIIecTBa. ['paduueckoe mHpeacTaBICHHE M30IMPOLECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME JIMCKPETHOE CTpOEHHE BemiecTBa, ¢ororpadpuu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MepeHHil o0BbEma
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AYyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpEHHs JHEpPruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoMyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 06 agunabarHoM nporiecce. [lepBriil 3akoH TepMouHAMUKH. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporneccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTE IPOIIECCOB B IPUPO/IE.

Tennoble MammHbl. [IpyHIKTBL JeCTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHEprun B
TeIUI0BbIX MamuHax. KoadgdunueHT nonesnoro neictBus remnopoi MamuHel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue YCTpoOCTBA M MpaKTHUYECKOE IMPUMEHEHHWE: JIBUraTellb BHYTPEHHETrO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NpPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKU U3
OYTBUIKH O] JICHCTBHEM C:KAaTOT0 BO3TyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEéM TpeHus
(BHI€OIEMOHCTpAITHS ).

W3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont
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[TapooOpa3oBanue u koHAeHcanus. Micnapenue u kuneHne. AOCOIIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HacklmeHHblil map. YaenpHas TemsioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannnyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHue u Kpuctainmsauus. Y aeiabHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJIYYEHHsI COBPEMEHHBIX MaTEpUaOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunenne npyu mnoHM>KEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpauus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuxa

OnexTpuzauusi Teln. OJeKTpuueckuil 3apsa. JlBa Buaga dJIEKTPUUECKUX  3apsJlOB.
[IpoBOIHUKY, TUBTEKTPUKH U MMOJTYNPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblif 37eKTpUYecKMid — 3apsii.
Onekrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnmn cynepnosunuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

Pab6ota cun anekrpocraruyeckoro noiis. [lorenman. Paznocts norenuuanos. IIlpoBogHuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [ludnekTpuueckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHzeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPIus
3apsKEHHOT0 KOHJEHCAaTopa.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IJIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JEKTPOIPHOOPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DnekTpocTaTH4ecKasl 3allnTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOPa OT IUIOIAIH IJIACTHH, PACCTOSIHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATOpPA.

Yuenuueckuui sxcnepumenm, n1abopamopuule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUHA TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOUHMKHM TOKA.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

DIEKTPOABUKYIAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma is
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi menu. KopoTkoe 3aMpIkaHueE.

DNEeKTPOHHAs IPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTHUBIIEHUS METAIIJIOB
oT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHAsh MPOBOJUMOCTH MOJIYIMPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpax M paciulaBax 3JIEKTPOJMUTOB. DIJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHu4eckue ycTpoiCcTBa U MPAaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTelIbHbIE MPHOOPBI, 3IEKTPOOCBETUTEILHBIE IMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenaHHoe CoeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblkaHHE TraJbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTG BO3AYyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue 31eKTpOABMKYIIEH CUIIbl HCTOYHHUKA TOKA M €r0 BHYTPEHHET 0 COITPOTUBIICHUS.

HaGnronenue anextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4YETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMUMHA, 3aKOH, TeOpus, HaOJIIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHHH, IMHEeHas GyHKIMA, mapadoina, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl M UX NPOEKLUHMU HAa OCH KOOpAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBMKEHUE B XKUBOW mpupone, Auddysus, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONIEPEIAayYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BElIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX Te€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

l'eoepaghus: BaxxHOCTH BO3lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHKUe ABMKEHUN C MCIIOIb30BAHHUEM MEXaHM3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
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XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH IOJIyY€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocTostHHbIE MarHuThHl. B3aumoneicTBHE MOCTOSHHBIX MAarHuTOB. MarHutHoe Iose.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKIWU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe moJjie IpOBOJAHMKA ¢ TOKOM. KapThHa NWHMM MHAYKUMA MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHua, e€ Monaynb M HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHne 9IEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHol uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HMHIYKIUU B IPOBOJHMKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBlI€HME CAMOUHIYKLIMH. DJIEKTPOABUKYILASL CHJIa CAMOUHTYKLIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

ONEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOE IMPUMEHEHHUE: TIOCTOSHHbIE MarHUTBHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIlb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIuHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PIEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABMKYILIEH CHUIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABIEHUS MIEKTPOMarHUTHOW NHAYKIIMH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebGarenbnast cucrema. CBoOOAHBIE MEXaHHMYECKHE KoyieOaHUsd. [ apMOHUYECKHE
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTtuueckuil MasTHUK. Y paBHEHUE FapMOHHYECKUX Kojebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJIeOaHMIX.

KonebGarenbuplii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATLHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
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kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYpE.

[TpencraBinenne o 3aryxarmux KojcOaHUsSX. BBIHYXICHHbIE MEXaHHMYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbIil Tok. CHHYyCcOMAANBHBIN NEpEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpanchopmarop. IIpousBoncTBO, mepemaada U MOTPEOJICHUE DIICKTPUUYECKONW DSHEPTUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa uCHOnIb30BaHUSA
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: JJICKTPUUECKUN 3BOHOK,
reHepaTop NepPeMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

WccnenoBanue mapaMeTpoB KoJieOaTEIbHON CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGmonenue 3aryxaromux KojaeOaHuid.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CWJIBI TOKAa W HANPsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mocienoBaTeIbHOM COSAMHEHUW PE3UCTOpa, KATYIIKW WHIYKTUBHOCTH M
KOHJICHCATOPA.

Mogenb TUHUAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUM Tpy3a HA HUTH OT JJIMHBI HUTH U
Macchl Tpys3a.

UccnenoBanne mepeMEHHOTO TOKa B IEMH M3 TOCIEAOBATEIBHO COETUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yCiIoBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHBIE BOJHBL HWHTepdepentuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIY4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuHas
opueHranus BekTopos E, B, V B anexkrpomarauTHoi BosHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMIeHHe, Tmonspu3anus, audpakuus, wuHTepdepenuus. CKopocTh
AIIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3MEKTPOMArHUTHBIX BOJH. I[IprMeHEeHHE 31IEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIICH CPEIbI.

TexHu4YecKkne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBash JIMAarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMEPEUHBIX U IPOAOIHHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUST MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.
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HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOW W YacTOTOU
KoJIeOaHMi.

WccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM cpee.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHUl B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEJIIOMJICHHS CcBeTa. AOCONIOTHBIM  TOKa3arelb
npenomienus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro csera. L{ser.

Cobuparomue u pacceuBaromue nUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE H
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoenne n3o0paxkeHu B COOMPAIONIUX U PACCEHUBAIOIINX
auH3ax. PopMyIia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakmmonHas pemérka. YcaoBue HAOMIONCHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHUyeckue ycTpoiicTBa M NPAaKTHMUECKOE NPUMEHEHHE: OYKH, Jyma, ¢oToamnmnapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJIOKOHHAs ONTHUKA, TU(PpaKIIHOHHAS peniéTKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHetHOE pacnpoCTpaHEHUE, OTpaKEHUE M IMperomiieHHe cBera. OnrTuyeckue
npuOOopBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB M300pasKeHHM B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6monenue narepdepeHium ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TonydyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne noka3arenst IpeioMIIeHUs CTEKIIa.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH

['paHunbl MPUMEHUMOCTH KJaccM4eckol MexaHuku. llocTymarsl crnenuanibHOW TEOopuu
OTHOCHUTEJIPHOCTH: WHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBE€Ta B BaKyyMme, MPHUHIHUII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.
Pazgen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU
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®otonbl. ®opmyna [Inanka cBs3u 3HEPTUU (OTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYIIC
dboToHa.
Otkpeitie u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoToddpdekra. «KpacHas rpanuma» Gorodddexra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (POTonneMeHT, (OTOAATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YPOBHS 3HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIA aHalu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue muHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, TI0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHHUS sA1pa. OTKPHITHE PaJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHuto coctaBa paaloakTUBHOro u3nydeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3Iy4deHus. BivsHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TTPOTOHA U HelTpoHa. HykmonHas mozaens snpa I'eitzenoepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTonsl.
Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMMma-uznyyeHue. 3aKOH
PaANOaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B siape. S nepHbie cuiibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.
SAnepusiii peaktop. Tepmosaepubiii cuHTe3. I[IpoGieMbl M TNEPCIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTozab! HaOIIOIEHHS U PErUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTpolcTBa M NMPAKTUUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).
Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH
Oransl pa3BUTUs acTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHNUE aCTPOHOMUM.
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Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpaibHbIM KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOU
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Juld  3BE31  IJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiit [1yte — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["aaktuke. Turbl
rajakTuk. Paguoranaktuky U kBasapbl. YEpHBIE ABIPHI B sAPaX TANAKTUK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku M acTpoHOMHH B SKOHOMHYECKOHM, TEXHOJOTHMYECKOH, COIMAIBbHON H
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAyYHOW KapTHHE MHUpA, poyib (U3HUECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nUeckoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcst ¢ y4€ToM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUU, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anekrpuueckue SBICHUS B )KUBOM PUpPOE, KojieOaTeNbHbIE IBUKEHHUS B )KUBOU
MIPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE palialliy Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYN, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKY, CIIEKTPaIbHbIN aHAIN3.

T'eoepaghus: marHuTHBIE TONMIOCa 3€MJIH, 3alIe)KM MAarHUTHBIX Py, (OTOoChEMKA 3€MHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonocus: TAHUN JICKTpoNnEepeaay, recHepaTop NCPEMEHHOT'0 TOKA, 3JICKTPOABUTATEIIb, UHAYKIITMOHHAA
nevb, pajgap, pPaguoNpHEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meub, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OIITHKa, COJIHCYHAasA 6aTape;1.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHHS yueOHOro npeaMera «dusnkay» oTpakaroT TOTOBHOCTb
U CIOCOOHOCTh OOYYalOImMUXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH MO3UITMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOGXKICHHH,
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COOTBETCTBYIOIIUX  TPAAWIIMOHHBIM [EHHOCTSM POCCHHCKOTO OOIIeCTBa, pacHIMpeHue
JKU3HEHHOTO OIMbITAa U OMbITA JEATEIBHOCTH B MPOIECCE Peau3allid OCHOBHBIX HAaIpaBICHUN
BOCTIMTATEILHOU JESATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

—C(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUM OOYyYaIolmerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBa,;

—TIPUHATHAE TPAJUIIMOHHBIX OOIIEYECIIOBEYSCKIX TYMAHUCTUYECKUX U JEMOKPATHUECKUX
[IEHHOCTEMH;

—TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B WMHTEpECax TPaXkJIaHCKOTrO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

—yMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMHU B COOTBETCTBHH C HX
GYHKIUSAMU U Ha3HAUCHUEM,

—TOTOBHOCTH K TYMaHUTAPHOUW U BOJIOHTEPCKOMN JACSITEITLHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

—c(opMHUPOBAHHOCTH POCCUHCKON TPAKTAHCKON HIICHTUYHOCTH, TAaTPUOTH3MA,

—IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCUUCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

—Cc(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHSI,

—CMOCOOHOCTH OIIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;

—O0CO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyayIIEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

—3CTETUYECKOE OTHOLICHHE K MUY, BKJIFOUAast SCTETHUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

—MHTEpEC K pa3mudabiM chepam TpodheCcCHOHATBLHOW JEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHUE COBEPIIIaTh 0CO3HAHHBIN BBIOOP OyayIIel mpodeccuun
U peajn30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHHI,

—TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHHUIO M caMOOOPa30BaHUIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) K0JIOrM4€eCKOro BOCIIUTAHUS

—C(OPMUPOBAHHOCTh 3KOJOTHYECKOH KYJIBTYPhI, OCO3HAaHUE TJIOOATBHOTO XapakTepa
HKOJIOTMYECKUX TPOOIIeM; TIIaHUPOBAHKE M OCYIIECTBICHHUE IEHCTBUI B OKpY’KaloIel cpee Ha
OCHOBE 3HAHUS IEJIeH YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

—pacuipeHrue OmbITa JEATEIBHOCTH OKOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3uKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

—~Cc(OpMHUPOBAaHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKOW HAyKH; OCO3HAHME ILIEHHOCTH HAY4YHOM JEsTeIbHOCTH, TOTOBHOCTH B
nporecce U3ydeHus (PU3MKHU OCYIIECTBIISATh MPOEKTHYIO M HCCIIEA0BATENBCKYIO JIEATEIbHOCTh
WHJUBHIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBbIE YHHBepcaIbHbIE YUeOHbIe JeiCTBUS
ba3oBble Jornueckme AeMCTBHS:
—CaMOCTOSTENbHO (HOPMYIHPOBATh M AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
— ONPENENATh LUEIH AESITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TIOCTHKEHUS;
—BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHBOPEYHSI B paCCMaTPUBAEMBIX (PU3UUCCKUX SBICHHSIX
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—pa3pabaTbIBaTh IJIaH PEUICHUS POOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHBIX
Y HEMATEpUAJIBHBIX PECYPCOB;

—~BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YNIBTATOB LIEJSM,
OLICHUBATh PUCKU IOCIECACTBUN ACSITEIBHOCTH;

—~KOOPJIMHHUPOBATh W BBINOJHATH PabdOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

—Ppa3BUBaTh KPEATUBHOE MBILUIEHNUE IIPU PEILICHUY )KU3HEHHBIX ITPOOJIEM.
ba3oBble Mccaen0BaTeNbCKUE NICHCTBUS:

—~BJIaZICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATUSAMH M METOAaMHU (U3UUECKOM
HayKH;

—BJIaZICTh HABBIKAMU Y4EOHO-HCCIEI0BATEIBCKONH M MPOEKTHOM JIEATENbHOCTH B O0JIACTH
(Gu3uKU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHMs 3a1a4
($u3NYECKOro cofepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUSI,

—BJIAJIETh BUJAMHU JACATEIBHOCTU IO IOJYYEHHI0 HOBOTO 3HAHMS, €ro MHTEpPIpETaluy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCJIE IIPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

—~BBISIBJIATh TNPUYMHHO-CIICJCTBEHHBIE CBS3M M AaKTyaJlM3UpOBaTh 3ajady, BbLIBUIATh
TUIIOTE3Y €€ PEeLeHUs], HAXOANUTh apIyMEHTBI Ul J0Ka3aTeNIbCTBAa CBOMX YTBEP)KICHUH, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PELICHHUS;

—aHAJIM3UpPOBaTh IIOJYYCHHBIE B XOAE pEUICHMs 3a7aud pe3yJbTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

—CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON JESITEIbHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKY;

—J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

—yYMETb NEPEHOCUTH 3HaHUS 10 (PU3KKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

—YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JacTel;

—BBIJIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OPUTMHAIIBHBIE [TOIXO0/IbI U PEILIECHUS;

—CTaBUTh MPOOJIEMBI U 33/1a4H, JOIMYCKAIOLINE albTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmarmei:

—BJIaZIETh HaBBIKAMU IMOJIy4eHHsI HHPOPMALUU (PU3HMUECKOTO COJAEpkKAHUS U3 UCTOUHHKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBISATh IOMCK, aHalIM3, CHUCTEMATHU3alUI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM IpeJICTaBICHHUS;

—OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

—HCIIOJIb30BaTh CpeACTBA MH(MOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTMH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

—co3J1aBaTh TEKCThl (PU3MUYECKOTO COJEpXKaHUs B Pa3IMYHBIX ¢dopmarax C y4E€ToM
Ha3zHa4yeHUs THPOPMAIUH U LIEJI€BON ayIUTOPUH, BBIOHpasi ONTUMAIIbHYIO (POpMY IpecTaBIeHUS
Y BU3yaJIU3alHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

~OCYUIECTBIIATH OOILIEHNE Ha ypoKax (PU3UKU M BO BHEYPOUHOU JEeSTEIHHOCTH;

—Ppacro3HaBaTh MPEINOCHUIKN KOH(PIUKTHBIX CUTYallui U CMAT4aTh KOH(MDIUKTHI,

—Ppa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOUKY 3PEHMSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

~TOHUMATh ¥ UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHIHON U MHANBUIYAIbHOW PadOTHI;

—BBIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl ¢ y4€TOM OOLIUX MHTEPECOB, U
BO3MO>KHOCTEH Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

—~IPUHAMATh LEIH COBMECTHOM JCATECIBHOCTH, OPraHW30BBIBATE W KOOPAUHHPOBATh
JIEUCTBUSA 10 €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUIA, paCIPEACIISATH POJIU C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOW PaOOTHI;
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—OLIEHUBATh KAYECTBO CBOETO BKJIAJIa M KAKJOTO YUaCTHUKA KOMaH/Ibl B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

—Ipe/uiaraTb HOBBIE NPOEKTHI, OLIEHWBATH UJIEH C MO3ULUN HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

—OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PpA3JIMYHBIX CUTYyaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszanus:

—CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATEIBHYIO NEATEIBHOCTh B 00JacTH (pU3MKH H
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

—CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHMs] pacu€THBIX M KAYECTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

—1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

~pacuIMpATh paMKU Y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMUHBIX IPEIIOYTEHHUIH;

—JIeTaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTDH 32
pelieHue;

—OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—crnoco0cTBOBaTh  (DOPMHUPOBAHUIO W TPOSIBIICHUIO DJPYAULIMA B 00JIacTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

—JlaBaTh OLEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

—BJIaJZIETh HAaBBIKAMU TO3HABATENbHON peIeKCHM KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBHM
Y MBICJIUTENBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

—HCII0JIb30BaTh MPUEMBI pe(PICKCUH [T OLIEHKH CUTYalllu, BBIOOPAa BEPHOTO peIleHMS;

—YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 0 UX CHUKEHUIO;

~TPUHUMATh MOTUBBI U ApTYMEHTBI APYTHUX MIPU aHAIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

—~IpPUHUMATh ce0s, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

~TPUHUMATh MOTUBBI U ApTYMEHTHI APYTHUX [IPU aHAIN3€ PE3YJIbTATOB JEATEIbHOCTH;

—~TIpU3HaBaThb CBOE MpaBO M NpaBO JApPyrux Ha omuOku. B mpouecce nocTukeHus
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS NPOTpaMMbl MO (U3MKE A YPOBHS CpeaHEro oOIIero
oOpazoBaHusi Yy  OOYyYalOImIUXCS  COBEPIICHCTBYETCA  DOMOIMOHAJIBHBIA  HMHTEIJIEKT,
npenonararomuil copMupoOBaHHOCTh: CAMOCO3HAHMS, BKJIFOYAIOLIETO CIIOCOOHOCTh MTOHUMATh
CBOE SMOIMOHAIIFHOE COCTOSIHUE, BUACTh HAIIPABJICHUS PA3BUTHSI COOCTBEHHON AMOITMOHAIBHON
cdepsl, ObITh YBEpEHHBIM B cebe;

—CcaMOperyJInpOBaHHUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

—BHYTPEHHEN MOTHBAIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTH)KEHHIO LIENIH U YCHEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

—3MIIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKMNBAHUIO;

—COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 kiacce npeqMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JEMOHCTPUPOBATh HA MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUM COBPEMEHHOMN
HAay4YHON KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH;
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YYUTHIBATh TPAHHIIBI IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJIeINICi: MaTepHaibHas TOUKa,
MHepLHalbHas CUCTeMa OTCuéTa, abCOJIIOTHO TBEPIOE TEJNO, UACAIBHBIN a3, MOJEIN CTPOCHUS
ra30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN IIEKTPUUECKUH 3apsi IpU pelieHHH (HU3UIECKUX
3ajad4;

pacmo3HaBath (pu3uUeckue sBICHUs (TPOIECCh) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBI)KEHHE, CBOOOIHOE TMajieHHue Tell,
JIBDKEHUE 110 OKPYKHOCTH, HHEPLIUS, B3aUMOAEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE ABUKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, MI3MEHEHUE 00BEMaA Tell pU HArpeBaHUU (OXJIAXKACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAUus, IUIABICHUE, KPHUCTALUIM3ALNsA, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs rasa B H30IpoLeccax, JIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIKCBHIBATh MEXAHWYECKOE JABMKEHHE, UCHOJb3Yys (U3NYECKHE BEIMYUHBI: KOOpAMHATA,
yTh, NEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, Cuja, UMITYJIbC Teja, KHHETHYECKast
SHeprus, NOTEHLMAaJbHAs SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
OTHMCAaHWH MPABMIIBHO TPAKTOBATh (PU3UIECKUN CMBICI UCTIONB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IUHMILIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHMS, WCIONb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CpEAHssl KUHETHYeCKas DSHEprus
XaOTUYECKOI0 JIBUJKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHU4YHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora ras3a, KOd(PQUIHMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JIBUTATEISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EIUHMIIBI, HAXOAWUTh (OPMYJIbl, CBA3BIBAIOIINE AAHHYI (U3NUYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

OMMCHIBATh M3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIECTBA UM 3AJIEKTPUUYECKUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HANpsDKEHHOCTh  TOJIS, MOTEHLMAN, pPa3HOCTh IMOTEHIHWAIOB; IMpPU ONUCAHUH [PaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBJICHUS, HCIONB3Ys (U3UYECKUE 3aKOHBI U
NPUHLMIIBL 3aKOH BceMupHoro TtsroreHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coXpaHeHus
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHIO CTPOESHHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKkoH KysoHa, Ipu 3TOM pa3inyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIBI JCHCTBUS MAIlllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MacHOrO MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHl 10 HCCIENOBaHUIO (DU3MYECKUX SIBIEHUH W TPOILECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOTo SKCIIepUMeHTa, COOUpaTh YyCTAaHOBKY U3 MPEATIOKEHHOTO
000py10BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISATh TpPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3UUECKUX BEIMYHH, TPU 3TOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEpPEHUs M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMU BETUYNHAMHU C UCIIOJIb30BAHUEM MIPSIMBIX
U3MEPEHUH, MpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBaTh pPE3ylbTaThl MOJIY4YECHHOH
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3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHH B BUJIC T216J'II/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBO/LI IO PE3YyJIbTaTaM
UCCIIEIOBAHHS;

cobmoaTh NpaBuUiIa OE30IACHOrO TpyAa IpU INPOBEAECHHM HUCCIECJOBAaHMH B paMKax
y4eOHOrO SKCHEPHUMEHTa, Y4eOHO-MCCIENOBATEIbCKOH W  MPOEKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIE 33Ja4d C SIBHO 3aJaHHOM (DU3MYECKOW MOENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMPATh (PU3NUYECKYIO
MOZIeTIb, BBIACHATH (DU3NYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

peliaTh KaueCTBEHHBIC 3aJadyl: BBICTPAWBAaTh JIOTMYECKHM HEMPOTHBOPEYUBYIO IIETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIOJIb30BATh IIPU PEIICHNH y4eOHBIX 33/1a4 COBPEMEHHBIEC HH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKa, CTPYKTYpUPOBaHUsS, HHTEPIPETALUU U TNPEJCTABICHUS Y4EeOHOW U HAy4yHO-
HOMYJIAPHOI HH(OPMALIUH, TOTYIEHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
MOJIy4aeMyt0 HH(POPMAIHIO;

NPUBOJHUTH TPUMEPHI BKIIA/la POCCHUCKUX U 3apyO€KHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHYECKHE 3HAHUSA 110 (PM3UKE B TOBCETHEBHOM )KU3HU ISl 00ECIICUCHHS
0€301acHOCTH TIpU O0pAIIeHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU yYCTPOHCTBAMU, Ui COXPAHEHUS
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOTO TOBECHHUS B OKPY’KAIOILEH cpene;

paboTath B rpymIe ¢ BHIIOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh padoTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSATENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMUBATHL BKJIa[ KaXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K konny oOyuenus B 11 kjacce npegMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4yHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHM U TEXHOJIOTHUMH, B NMPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIEH, 1IEI0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HU3YYEHHbIX (U3NYECKUX MOJIeNIeH: TOUYEUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NYEeCcKHX 3a/1a4;

pacro3HaBaTh (U3NYECKUE SIBICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKLIMS, JAEWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYILIMICS 3apaf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJSpU3alUs  CBeTa, JUCHEepCUs CBETa,
dotoanexkrpuuecknii 3¢pdexT (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsI U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3YyUEHHBIE CBOICTBa BellECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, dJIEKTPOABUKYIIIAsl CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4YacToTa KosieOaHui B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHJa TOKA B MPOLIECCE TApPMOHUYECKUX 3JIEKTPOMATrHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKass CWiIa JIMH3bIL, MPH ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIMYMH, UX O00O3HAueHHs M EAUHHUIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS M TPOLECCHI, HCHONB3Yysd (U3NUECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU OMUCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE ITAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCIOIBb3yd (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOoH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA U1t poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JIJIEKTPUUECKOrO 3apsija, 3aKOH COXPAHEHMs MAacCOBOIO 4YHCIIA,
IOCTyJaTel bopa, 3aKOH paguOAaKTUBHOIO paclajga, IOpU 3TOM pa3jIidyaTb CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpeNeNATh HANpPABICHUE BEKTOpPAa MHAYKLIHMH MAarHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMOJIHATH JKCIIEPUMEHTHI 10 HCCIEIOBAHUI0 (U3WYECKUX SIBICHHUH W TIPOILECCOB C
UCIIONIb30BAaHMEM TMPAMBIX W KOCBEHHBIX H3MEpEHUil: Tmpu 3TOM  (POpMYIHpPOBaATh
npobiemMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEAJIOKEHHOTO
000pyI0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEHUS (PHU3MUECKUX BEJIWYHMH, TPH 3TOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOTB30BAHUEM MPSIMBIX U3MEPECHHUIA:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTam
WCCIIEIOBAHMS;

coOnrofarth mpaBuia Oe30MacHOro Tpyda MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHUS;

pemath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJAENbI0, HCIOJIb3YS
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (POPMYJIbI, HEOOXOAUMBIE A €€ pelleHus,
MIPOBOAMTH PACU€ThI U OLICHUBATH PEATbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,

pelaTh KauyecTBEHHbIE 3a/layl: BbICTpanBaTh JIOTHUECKU HEMPOTHBOPEUUBYIO IEMOYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHMUS;

MCIIOJIb30BaTh MPU PEIIeHUH Y4eOHBIX 3a]1a4 COBpeMEHHbIe THPOPMAIIMOHHbIE TEXHOJIOT U
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
NOMYJSIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSCHATH IPUHITUIIBI ACHCTBUS MAIIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCETHEBHOM JKU3HU;

MPUBOAUTH TIPUMEPHI BKJIaJIla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJ1s1 00€CTIeYeHUSI
0€301acHOCTH MpHU O0pAaIIeHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, /Uil COXPaHEHUS
3JI0POBBS U COOJIIOIEHUS HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKpPY>KaIOLIEH cpeie;

paboTaTh B IrpyMIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COI[MAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYNIbL, paIMOHATBHO paCHpeneNsITh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
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HECTaHJAPTHBIX CUTYallMsIX, aJleKBaTHO OLIEHUBATHh BKJIAJ KaXXJOTO M3 YYaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3ienoB U TEM IPOrpPaMMBbI KonunuecTtBo vacoB OnexTpoHHbIe (1M pOoBbIe) 00pa3oBaTelbHbIC
n/n €CypcChbl
Bcero|| KoHntposbHbIe [IpakTrueckue peeyb
paboThl paboThl

|Pa311e.11 1. PU3UKA U METO/JIbIl HAYYHOTI'O IIO3HAHUA

1.1 | Pu3uKa 1 METOABI HAYYHOI'O TO3HAHUS 2
Hroro no pasneny 2
IPazien 2. MEXAHMKA
21 |[KuHemaruka 5
2.2 | Jdunamuka 7
2.3 |3aKoHBI COXpaHEHUS B MEXAHUKE 6 1 1
Hroro o paszaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMMWKA
3.1 ||OcHOBBI MONEKYISIPHO-KHHETHUECKONW TEOPUU 9 1
3.2 ||OcHOBBI TEPMOJMHAMUKH 10 1
3.3 ||ArperatHele cocTtosHUS BemiecTBa. Das3oBble|| §
epexoabl
Hroro no pazneny 24
|Pa311e.11 4. QJJIEKTPOAUHAMUKA
4.1 |9nekrpocratuka 10 1
4.2 |IlocrosnHblii  3sekTpuueckuil TOK. Toku B|| 12 1 1
pa3INYHbIX CpeAax

Hroro o pasaeny

22
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Ne HaumeHnoBaHnue pa3aenoB ¥ TeM IPOrpaMMBl KonnuectBo yacos OnexTpoHHbIe (IM(pOoBbIE) 00pa3oBaTEIbHbIC
wn Bcero|| KoHntposbHbIe [IpakTrueckue peCypent
paboThl paboThl
Koncynpranuu 2 1
TectupoBanue 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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11 KJIACC
No || HameHoBaHue pa3iesioB U TEM MPOTrpaMMBbI KonuuecTBo uacoB DnexTpoHHbIe (IUGPOBEIE) 00pa30BaTEIIbHBIE
w/m Bcero KonTposnbhbie [IpakTuueckue PECypert
paboThI paboThI
Paznen 1. JIEKTPOANHAMUKA
1.1 |MarautHoe  moue. DneKTpoMarHuTHasd| 11 1 3
WHTYKITHS
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
21 |[MexaHndeckue u JJIEKTPOMAarHuTHbIE|| Q 1
KoJieOaHus
2.2 |MexaHu4eckue U 3J€KTPOMArHUTHBIE BOJIHBI | 5 1
23 ||Onruka 10 3
Hroro no pazneny 24

|Pa3z1e.11 3. OCHOBBI CIEIIMAJIbHON TEOPUU OTHOCUTEJBHOCTHU

OCHOBBI

3.1 CIIeIaIbHOM TeopuH| 4 1
OTHOCUTCJIIBHOCTHU

Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 |[9MeMeHTBI KBaHTOBOM ONTHUKH 6

4.2 ||Ctpoenue aroma 4

4.3 ||ATOMHOE 1pO 5

Hroro no pasnemy 15

|Pa321e.11 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU




YACTHOE OBIIEOBPA30OBATEJIBHOE YUYPEXAEHUE «HACTHAS ILIKOJIA LHOAMB»

Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JIunen3us KO CIIb Ne 1798 ot 15.04.2016 T.

Ne || HammeHoBaHue pa3fenioB U TEM IPOrpPaMMBI

KommuectBo yacos

OnekTpoHHbIe (IU(POBHIE) 00pa3oBaTEIbHBIC

wn Bcero KoHTtposbHbIE [IpakTueckue PECYpeHt
paboThI paboThl
5.1 | DneMeHTBl aCTPOHOMHH U aCTPO(U3UKU 7 1
Uroro no pazaeny 7
Paznesa 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 |/Obo0marommee moBTopeHne 4
Hroro no pazaeny 4
Koncynbpranuu 2
TecTtupoBanue 4
OBILEE KOJIMYECTBO YACOB I1O|| 68 4 7
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ypoka
E é E lg Tema ypoka IIpakTH4eckas padora dopMa KOHTPOJIsA
N = S =
>
<% | 2%

O A
1 [ 2 | 3 4 5

®du3uka 1 MeTOAbI HAYYHOI'O MMO3HAHUA

1) ®dusuka — Hayka o npupoje. Hayunbsie MeToabl IO3HAHUS OKPYKAIOLIETO
mupa. Poip u mecto pusuku B hopMupoBaHUN COBPEMEHHON HAYYHOMH
KApTUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEH
Pa3nea 2. Mexanuka
Kunemarnka
1. Mexannueckoe 1BrkeHrue. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUIKEHUS.
IIepemenienue, CKOPOCTb, YCKOPEHUE
2. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE
3. PaBHOYCKOpEHHOE IIPSMOJIIMHEWHOE ABUKEHUE
2) CBobosHOE TajzieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs
4, KpuBonuneiinoe npmxenue. [[BmkeHne MaTeprualibHOM TOYKHU TTO OKPYKHOCTH
Tect
JAnnamuka
S. [Ipunnun otHOCcUTeNnbHOCTY ['anunes. HepruanbHbie CUCTEMBI OTCYETA.
IlepBb1it 3ak0oH HproTOHA
6. Macca tena. Cuina. [Ipunnun cynepno3uumu cui. Bropoii 3akon Hetotona it
MAaTepHATbLHON TOYKH
7. Tpernii 3akoH HBIOTOHA [UIs1 MAaTEpPUAIIBHBIX TOYEK
3) 3akoH BceMupHoro taroreHus. Cuna tsbxectu. I[lepBast kocMHuueckas CKOPOCTh
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Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdumment tpenns. Cuiia CONpOTHBICHUS MTPH JBIKEHUH
TeJa B KHMJKOCTH WU Ta3e

4)

[Tpuniun otHocuTensHOCTH ['anunes. MHepLuanbHble CUCTEMBI OTCYETA.
[Tepsriii 3akoH HproTOHA

5)

[TocrynarensHoe U BpamareabHOE IBUKCHHE a0COTIOTHO TBEPAOTO TEa.
MowmeHT cunbl. [1me4do cuibl. Y CIoBUS paBHOBECHUS TBEPJIOTO TEa

Tect

3aKOHBI

COXpPaHECHUS B MEXAHUKE

10.

I/IMHy.]'ILC MaTepI/IaHLHOﬁ TOYKH, CUCTCMbI MAaTCPUAJIbHBLIX TOYCK. I/IMHy.]'IBC
CHJIBL. 3aKOH COXPAaHCHUA UMITYJIbCA. PeakTtuBHOC IBMOKCHHE

11.

Pabora 1 MmoutHOCTh cuitbl. KuHeTHueckas 3Heprusi MaTepuaibHOM TOUKH.
Teopema 006 M3MEHEHNH KMHETHYECKOW YHEPTHU

12.

[TorennmaneHast sHeprus. lloTeHnManbHAs YHEPTUS YIPYTO 1eOPMUPOBAHHON
npyxuHsl. [loTeHnmanbpHas 3Heprus Teaa BOIM3M NOBEPXHOCTU 3eMIIU

6)

[loTeHunanbHbIe U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMATIBHBIX
CHJI C U3BMEHEHUEM MEXAHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHWYECKON IHEPIUun

7)

JIaGoparopHas pabota «MccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM HEPIUH Tella Ha IPUMEpEe PaCcTsKEHUS PE3UHOBOTO KIyTay

JIP «MccnegoBaHue CBA3U
paboTHI CHITBI C
W3MEHEHHEM
MEXaHUYECKON IHEPTUn
TeJla Ha IPUMEPE
pacTsHKEHUs PE3UHOBOIO
KIYTa»

Tect

Paszpnen 3. MoaekyasipHasi Gu3MKa M1 TEPMOAUHAMMKA

OcHOBBI MOJICKYJ/ISIPHO-KHHETHYECKOH TeOpHH

13.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW Teopur. bpoyHOBCKOE
nskenue. Anddysus

8)

XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCcTHII BellecTBa. Moaenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX TEN

9

Macca MOJICKYIIL. KoauuecTtBo BemecTBa. IloctosHHas ABOFaIIpO
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10)

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus

14.

Wneanpnsiii ra3 B MKT. OcnoBHoe ypaBHeHne MKT

15.

AOcomoTHas TeMIepaTypa Kak Mepa CpeIHeld KHHETUYECKOW YHEPTUU
JIBIO>KEHUS MOJIEKYJl. YpaBHeHne MenpaeneeBa-Knanelipona

16.

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

11)

JIaGoparophas pabota «VccaenoBanne 3aBUCIMOCTH MEXTy TapaMeTpamMu
COCTOSIHHSI Pa3pPEKEHHOTO ra3a

JlabopaTtopHas pabota
«HUccnenoBanue
3aBUCUMOCTH MCKIY
napamMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a

12)

I/Isonpoueccm B NACAJIBHOM I'a3€ U UX rpa(bnqecxoe IpCaACTaBJICHHUC

Tect

OCHOBBI TEPMOJIMHAMMKH

17.

BHyTpeHHSs S5HEpTUs TePMOIUHAMUYECKON CHCTEMBI M CITIOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEprus
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a

13)

Bugsr TCILIoNepeaAaIn

14)

AnmabaTHBIN mpoIecc

Y aenpHas TEMI0EMKOCTh BEIISCTBA. KonnuecTBo TEmIOTHI IIpu TerIonepeaadc.

18.

HepBHfI 3aKOH TCPMOJUHAMUKH 1 €0 IPUMCEHCHUC K U30IIpOoLeCCaM

15)

Heob6patumocts nporieccoB B mpupoze. BTopoil 3akoH TepMOAMHAMUKH

19.

[Tpunun nevicreus u KII/ TenmoBoi MalnHbI

16)

Huxn Kapno u ero KIT/{

20.

OKOJIOTUYECKHE HpOGJ’IeMBI TCIITIOOHCPICTUKHA

17)

O6o0maromuii ypok «MonexynsapHas pusrka. OCHOBBI TEPMOIUHAMHUKHI)

Tect

ArperatHsble COCT

osiHus. Pa3oBble Mepexoabl

21.

Hapoo6pa30BaHHe N KOHACHCAaIus. I/IcnapeHHe U KUIICHHUEC

22,

AOCOIIIOTHAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTh BO3yXa. Hacpimennasii map

18)

Tsépnoe teno. Kpucramimueckue u amopgHsbie Tesia. AHU30TPOINHS CBOWCTB
kpuctayoB. XXugkne kpuctaiibl. COBpeMEHHbIE MaTEPHAIIBI
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23. [InaBnenue u KpuctauM3anus. Y aesibHas TerioTa miasienus. Cyonumanus
19) YpaBHEHHE TEIIOBOTO OamaHca Tect
Pasjen 4. DieKTpoaMHAMUKA
DJIeKTPUYECKOe 1oJIe
24. DnekTpuzaiys Tel. DIeKTpUUecKui 3aps. JBa Buaa s3MeKTpUUYECKUX 3apsI0B
25. [IpoBOAHMKY, TUINEKTPUKH U TOTYIIPOBOJHUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa
26. BiaumopeiictBue 3apsioB. 3akoH Kynona. ToueuHbIN JIEeKTPUUECKHI 3apsiT
20) HanpsixkéanocTsb anexTpudeckoro modis. [IpuHiun cyneprno3unuu
JIEKTPUYECKUX NoJIeH. JINHNKM HanpssKEHHOCTH
21) PaGora cun sanexktpoctaruueckoro nois. [lorenmnuan. Pa3nocts moTeHnunamos
22) [IpOoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUYECKOM MoJie. JludneKkTpruueckast
MIPOHUIIAEMOCTh
28. OnekrpoémkocTh. Konnencarop
23) DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa. DHEPIusl 3apsyKEHHOTO
KOHJIEHCATOpa
24) JIaGopartopHas paboTa "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa" JlaGoparopHas paboTa Tecr

"Usmepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

IMocTosiHHBII YIeKTpUYecKuii TOK (24+4)

25)

HpI/IHIII/IH HeﬁCTBHﬂ U IPUMEHCHUEC KOHACHCATOPOB, KOITMPOBAJILHOT'O
anmapara, CTpyHHOro npuHTepa. DJIeKTpOoCTaTHUeCKas 3aluTa. 3a3eMIeHue
ANEKTPOnpUOOpOB

29.

DNEeKTpUYECKU TOK, ycloBUs ero cyuectBoBanus. [loctossuubI TOK. Cuna
toka. Hanpspkenue. Conporusienue. 3akon OMa Jij1sl ydyacTKa Ienu

26)

[TocnenoBarenbHOE, ApaLIEIEHOE, CMEIIAHHOE COCTUHEHHE TIPOBOTHUKOB.
JlabopatopHas pabora «/3ydeHne CMEMIaHHOTO COSTUHEHUS PE3UCTOPOBY

JlaGoparopHas paboTa
«M3yueHne cMenmaHHOro
COEJMHEHUS Pe3UCTOPOBY

PaboTa 1 MomIHOCTE AyeKTprYeckoro Toka. 3akoH [[xoymns-JIena
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30. 3akon OMa J1sl MOJTHOM (3aMKHYTOM ) 7eKTprudeckoi renu. Koporkoe JlaGopaTopHas pabota
3ambikanue. JJaboparopHas padora «M3mepenne IIC HCTOUHUKA TOKA U €r0 «3mepenne D/1C
BHYTPEHHETO COIIPOTHBIICHUS UCTOYHHKA TOKA U €T0
BHYTPEHHETO
COITPOTHBIICHUS

31. DNEeKTPOHHAs TPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb
32. DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

27) [TonynpoBoAHUKH, UX COOCTBEHHAs U MIPUMECHAask MPOBOAUMOCTh. CBOMCTBA

p—n-nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

33. DNEeKTPUUECKUN TOK B paCTBOpPAX M pacilyiaBax 3JIEKTPOIUTOB.

DNEeKTPOIUTHYECKAs AUCCOUAUS. DIEKTPOIIN3

34. DnexTpuueckuii ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOS TEIbHBIN

pa3psa. Mousaus. [1nazma

28) DnexTpuueckre mpudophl U YCTPOMCTBA U UX MPAKTUUYECKOE TPUMEHEHUE. Tecr

[IpaBmia Texuuku 0e3onacHocTu. Q000NN YPOK «IEKTPOAMHAMHKAY
KoncyabTanumn

1 Koncynpranus

2 Koncynpranus

IToBTOpEHME, 00001IEHHE (0UHO-3204HAS)

TecTtupoBanmue

4 TectupoBanue Ha noprase http://new.vsdo.ru

B 2023/2024 yuebHOM TOMY, B COOTBETCTBUU ¢ MyHKTOM 27.20 mpukaza Munnpocsemienus: Poccun ot 23 Hos0ps 2022 1. Ne 1014 «O06 yTrBepkaeHUH
denepanbHOi 00pa3zoBaTeIbHON MpOrpaMMBbl cperHero olmiero oOpa3oBaHUs» oOpa3zoBaTeibHass opranuzanus 10 | centsiops 2025 r. moxer
pealin30BbIBaTh yYEOHBIN IUIAH COOTBETCTBYIOIIETO MPOQuIIst 00ydeHHs A 00ydaroluxcsl, MIPUHATHIX Ha 00ydeHHEe Ha YPOBEHb CPEIHEro OOIIETro
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obpazoBanmus B cootBeTcTBUH ¢ PI'OC COO, yTBepKaeHHBIH MTpukazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. Ne 413 (B pemaxkumu npukaza Munnpocsemmenust Poccun ot 11 gexa6Gpst 2020 r. Ne 712).

Coneprkanue ¥ IIaHUPYEMbIE Pe3yIbTaThl pa00YHX MPOTrpaMM IO 005S3aTeTBHBIM JIJISl HETIOCPEICTBEHHOTO MTPUMEHEHUS yUeOHBIM MpeMeTaM (PyCCKuit
A3BIK, JIUTEpaTypa, Uctopus, odmectBoznanue, reorpadusi, ObX), yxxe BriItoueHHBIM B yueOHbIN miuaH 11 kiaccoB, mpuBeIEHBl B COOTBETCTBUE C
®OIT COO0.\



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

— Msikues I'.51., Byxosues B.b., Corckuit H.H./ mox penakiueit ITapbenrbeBoit H.A.
®uzuka. 10 knace. YueOnuk. — M: AO «M3narensctBo «IIpocBemienney;

— Msikures I'.JI., byxosues B.b., Yapyrun B.M./ mox penakuueii IlapbenrbeBoit H.A.
®usuka. 11 knace. YueOnuk. — M: AO «M3narensctBo «IIpocBerienuey;
METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

— DenepanbHas pabouasi mporpaMma CpeaHero oomiero oopazoBanus npeamera «Ou3nka
(yrmyonéunsiit ypoens) aust 10-11 kiaaccoB oOpa3oBarenbHbIX opranusanmii.— M, 2023;

— Eptotkun E.C., Eptotkuna C.I'. ®u3uka. CaMoCTOSATENbHBIE U KOHTPOJIbHBIE U PaOOTHI.
10 k1. — M: AO «M3natennctBO «IIpocBemenuey, 2023;

— Eprotkun E.C., Eprotkuna C.I'. ®u3uka. CaMoCTOSATENbHBIE U KOHTPOJIbHBIE U PAOOTHI.
11 n. — M: AO «M3narensctBO «lIpocBemenuey, 2023;

— IlapdpentreBa H.A. ®usuka. Terpagpr nmns  maboparopHeix pabor. 10 kiacc.
— M: AO «(M3parensctBO «IIpocBemenney, 2023;

—I[MappentreBa H.A.  ®usuka. Terpagp mns  maboparopueix pabor. 11 xmacc.
— M: AO «M3patensctBO «lIpocBemenuey, 2023;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpazoBarenbHbli  TopTan  «BupryanpHas  1IKoJa»,  COAEpXKAIIMH  CBOOOIHO
pacmpocTpaHsieMble 00pa3oBaTeIbHbIE PECypChl U 00pa3oBaTeIbHBIE PECYpChl, pa3paboTaHHBIE
corpyaaukamu YOV «Ylll HOAMB», sBastomuecss WHTEUIEKTYadIbHONH COOCTBEHHOCTHIO
yUpeKICHHUs, pa3MellleHHOM Ha oOpa3oBatenbHoit mtatpopme MOODLE (URL: https://vsdo.ru)

— Oouaxko 3uanuii (URL: https://oblakoz.ru/)



