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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 nporpamMMbl 10 (M3MKE HampaBleHO Ha (HOpPMUPOBAaHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METaIllpeIMETHBIM
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: TUIHOCTHBIC, 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 o0yueHHsL.

dwu3mKa Kak HayKa 0 HanOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAsl B KAYECTBE YI€OHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHne (pU3NYECKUX 3HaHUH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHI
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 MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN MNPUMEHSTh
HAYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YYE€OHBIX HCCIIEIOBAHUI.

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 (PM3UKHU Ha yriIyOJIEHHOM YpOBHE, B TOM YHCIIe
IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

—cozepkanue yueOHoro npeaMera «Dusnka» mo rogam o0y4eHus;

—TeMaTU4YecKoe MIaHUPOBaHUE M0 rojam 00ydeHHUs;

—II0YpOYHOE TIAHUPOBAHHUE;

—yue0HO-MeToan4YecKoe obecreueHrne yaeOHOoTo mporecca.

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 — CHCTEMOOOPA3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUHN, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaromerocs, B popMupoBaHue yMEHUH
IPUMEHATh HayYHbII METO]I IO3HAHUS NIPH BBIIIOJTHEHUH MU y4EOHBIX MCCIIEJOBAHUH.
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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 SABISAETCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca QU3UKU 00bEUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHHE 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
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU IPOOIEMaMH.

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 MPEACTaBICHUN Hu
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 paliOHaIbHOTO IPUPOAONOIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (PU3MKU Ha YpOBHE cpelHero oOIiero odpa3oBaHMs
SBIISIOTCS (pU3MUecKkne Teopur ((HOPMHUPOBAHHWE MPEIACTABICHHNA O CTPYKTYpe HOCTPOCHHS
¢u3nueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPHHLMIIOB 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
OpraHu3aluy SKCIIEPUMEHTAILHONW JesATebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHWE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHne B yka3aHHOM ImepedHe J1abopaTopHbBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
mpolecca UCXo/ U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHaleHUs kaObuHeTa Qusuku. Ilpu sTom
o0ecrieynBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHMS,
UCCJIEIOBaHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEJIIMYMH M IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
IIPEUI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yJensercs pelieHn0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PU3HYECKON MOJIENbIO,
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 OOBSCHEHUE MNPOTEeKaHWs (QU3UUYECKUX SBJICHUM U TPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (QU3MUECKOW MOAENTH A CUTYAllMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecreueHno ya4eOHoro mporecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3y4aThCsl B YCIOBHUSAX MPEIMETHOr0 KabuHeTa (PU3MKH WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
porpaMMme 1o pu3MKe yUYeHHYECKUX MPaKTUYECKUX padoT U IEMOHCTPAIMOHHOE 000PY0BaHHUE.

JleMoHCTpallMOHHOE 00OpynOoBaHHE (opMUpyeTcs B COOTBETCTBUM C TMPUHIIMIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe I10
(Gu3uKe KIIOYEBBIX AEMOHCTPALMH ISl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHMH U IIPOLECCOB,
HIMIUPHYECKUX U (PYHIAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
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JlaGopaTtopHoe 000pyAOBaHHE ISl YYCHUYECKUX MPAKTUIECKUX paObOT (POPMHUPYETCs B BUJE
TEMaTU4YEeCKMX KOMIUIEKTOB M oOecneuuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TaOOpaTOpHOrO 00OpYyJOBaHUS JOJDKHBI OBITH
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENIIMU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUHU SBIISIOTCSL:

—(opMHpoBaHuE HHTEPECA U CTPEMIICHHUS 00YJaIOUINXCS K HAYYHOMY M3YUYCHUIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEJCTaBICHHA O HAYYHOM METOJAe TMO3HaHuA U (opMupoBaHue
UCCIIE/I0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

—(opMHUpOBaHUE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa M3yYeHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

—(opMHupoBaHuEe yMEHUIH OOBACHATH SIBJICHUS C UCIIOJIb30BaHUEM (PH3MUECKUX 3HAHUHU U
HaYYHBIX J0Ka3aTeJIbCTB;

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

—pa3BUTHE MPEACTAaBICHUN O BO3MOXHBIX cdepax Oyaymedl npodeccuoHanbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaIlpaBJICHUH.

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

—~NpuOOpeTeHNEe CUCTEMBbl 3HAHUHW 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIAPHYIO (DU3UKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DM3HKY U
AJIEMEHTHI aCTPOPHU3UKU;

—(GopMHpOBaHNE YMEHUH MPUMEHSATH TEOPETHUUECKHIE 3HAHUS IS O0BSCHEHUST (PH3NUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEIHEBHON XKU3HU;

—OCBOEHHE CIIOCOO0B PEUICHHS PA3IMYHBIX 3a7ad C SIBHO 33/1aHHON (PU3NIECKO MOJIETIBIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENbHOE cO37aHue (U3NYECKON MOjenIH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

—~TOHUMaHue (PU3NYECKHMX OCHOB U TNPHUHLMIOB JAECUCTBUS TEXHUYECKHUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

—OBJaJIECHHEe METOJaMHM CaMOCTOSITENIbHOIO IIJIAHWPOBAaHUS U TPOBEIEHUs (PU3NUYECKUX
OKCTIEPUMEHTOB, aHaJM3a M WHTEpIpeTalud WHQPOPMALUU, ONpEACICHUs JTOCTOBEPHOCTH
MOJy4EHHOT0 pe3ysbTara;

—CO3JJaHWE YCIIOBHH ISl Pa3BUTHS YMEHUH IMPOEKTHO-MCCIIET0BATEIBCKONW, TBOPUYECKOM
JesITeTbHOCTH;

—pa3BuTHE HHTEpeca K chepam nmpodeccnoHaTbHOM EeATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM.

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

OO0r1ee YMCIIO YacoB, PEKOMEHIOBAaHHBIX ISl M3y4eHus Gpu3uku (0a30BbIi ypoBeHb) — 136
YacoB:
OuHo-3a04Has:

-B 10 xmacce — 68 wuacoB (2 uaca B Hexmemo): 34 aymutopHbix yaca, 30 dacos
CaMOCTOSITeNIbHOU paboThI, 4 Yaca - pe3epB, TOBTOPEHHE.

-B 11 xmacce — 68 wuacoB (2 uaca B Hexmemo): 34 aymutopHbix yaca, 30 dacos
CaMOCTOSITENIbHOU paboThI, 4 Yaca - pe3epB, TOBTOPEHHE.

—3aoyHasi:

-B 10 kmacce — 68 wacoB (2 waca B Heaemoo). 34 ayautopHbix daca, 30 gacoB

CaMOCTOSITCIbHOM paGOTBI, HAIMmUCaHUC IMOJYrOJOBbIX AHAHOCTUYCCKUX pa60T - TECTOBbIX
3aI[aHI/II71, PasMCIICHHBIX Ha 06paSOBaT€J'IBHOM rnmopTajie <<BI/IpTyaJ'IBHa$I IIKoJIa»
(https://new.vsdo.ru) - 4 gaca.
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-B 11 xmacce — 68 wacoB (2 uwaca B Hememo): 34 aymuropHbix daca, 30 gacos
CaMOCTOSITeNIbHOM paloThI, HaMHCAHUE IMOJYTOAOBBIX JMArHOCTUYECKHX pabOT - TECTOBBIX
3aJaHuii, pa3MEIIEHHBIX Ha  oOpa3oBarenpHOM  mopTale  «BupryaibHas  mIKOIa»
(https://new.vsdo.ru) - 4 gaca.

Bribop mnpoBenenuss 1a0OpaTOpHBIX pPabOT M OMBITOB OCYHIECTBIEH C Y4YETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH 00yJarommxcs.

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

®usnka — Hayka o npupoae. Hayunble Meroasl mo3HaHUsA OKpyXkaroumero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHUS MPHPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Quanueckux siBIeHU u mnpoueccoB. Hayuneie runoressl. Ousnueckue
3aKOHBI M TEOpUU. I'paHH1IbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBsie ¥ MU(GPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHkeHHE. (OTHOCUTENBHOCTh MEXaHW4yecKoro aABmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJI0KEHHME CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHENHOE nBIKeHHE. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTEpUaIbHOW TOUKH OT BPEMEHHU.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe aBmwxkeHue. J[BH)KEHME MaTEpUabHOM TOUYKM MO OKPYXKHOCTU C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA cKopocTh. [lepuo n yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa U MpakTHUECKOE MPUMEHEHHE: CIIUOMETP, IBUKEHUE CHAPSIIOB,
LEMHbIE U peMEHHBIE TIEPEeIAYn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MWILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoGpa3oBanue IBUKEHHM ¢ UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

W3mepenune yckopeHust CBOOOHOTO MajIeHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre HEpaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIeICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y ITYTSAMU, IPOMIEHHBIMH TEJIOM 3a IIOCIIE10BATEIbHbIE
paBHBIE TIPOMEXYTKM BPEMEHH IPH PAaBHOYCKOPEHHOM JABM)KEHHH C Ha4daJlbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydenune nBuxeHus Tea, OpOIICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpuHnun otHocurensHocTH I'anunes. Ilepsbiil 3akoH Herorona. MHepruanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuima. Ilpunuun cynepno3unuu cwi. Bropoir 3akoH HproToHa st
MarepualbHOU To4YKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepraabHbIX TOYEK.
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3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenus (1mokos, cKoabxeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaueHus. [liieuo cuibl. Y cnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONHCTBA M INPAKTHUUECKOE IPHUMEHEHUE: IOJIIMIIHUKY, [BUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariiHu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomul

W3ydenue ABM>XeHUs OpycKa MO HAKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

HMnynbc MaTepuabHON TOYKH (Telsa), CUCTEMbl MaTepUANIbHBIX TOUYEK. VIMIynbC Cuilbl U
M3MEHEHHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprus MmaTepuanbHOW TOukH. Teopema 00 HM3MEHEHUM KHHETHYECKOM
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble M HENOTEHIMAJIbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKOM dHEpruu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuui sxcnepumenm, n1abopamopuule pabomoi

N3yueHre aOCOIIOTHO HEYNPYroro ynuapa ¢ IOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHHUYeCKOW JHEpPruu Teja Ha
IpUMepe pacTsHKEHHs] pE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi puM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
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OcHOBHBIE T0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U UX OIIBITHOE OOOCHOBAHUE.
Bbpoynosckoe nsuxenue. uddysus. Xapakrep ABMKESHUS U B3aUMOJACHCTBUS YaCTHUIL BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozenei. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KUHETUYECKONW TEOPHH
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHel KHHETHYECKOW »HEepPruu
TEIJIOBOTO IBMKEHUS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bble 3aK0HBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLIUE JMCKPETHOE CTpOEHHE BemecTBa, ¢ortorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MeEpeHHHl o0bEma
KOMHATBHI, IABJICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpEHHs SHEpPruss TEPMOJMHAMHUYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmnyecTBo TeroThl U paboTa. BHYTpeHHss 2HEpTUst OAHOATOMHOTO
U7eanbHOro raza. Busl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[Tonsitue 06 agnabaraoM nporiecce. [1epBoIil 3aKoH TepMouHaMUKu. [IpuMeneHne nepBoro
3aKOHA TEPMOJMHAMHUKH K U3ompolieccam. [ padudeckas nHTepnpeTaus padoThl rasa.

BTopoii 3akon TepmoanHamMuki. HeoObpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBsie MamuHbL. [IpuHIMIBI AelicTBUS TEIIOBBIX MamtuH. [IpeoOpa3zoBaHus sHEPTUU B
TeIUI0BbIX MamnHax. KoapduueHt nonesnoro aencteus remaopoi MamuHel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHu4yecKkne yCTPOMCTBA W TPAKTUYECKOE TNPUMEHEHHWE. JBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpPEHHEW OSHEpPTUU Tella TMpPH COBEpIICHHH pPAOOTHI: BBUIET MPOOKU U3
OYTBUIKU O] JICHCTBHEM CKAaTOT0 BO3yXa, HarpeBaHue r¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BHI€OIEMOHCTpAITHS ).

H3MmeHeHne BHYTpEeHHEH sHepruu (TeMiepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 auabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu nmapoBoil TypOUHBI, IBUTATEINS BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u kKoHAeHcalus. Vicriapenue u kurnenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO31yxa. HacelmeHHbI map. YnenpHas TerioTa mapooOpa3oBaHHs. 3aBUCHMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.
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TBépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuaibl. [lnaBneHue u Kpucramnuzauus. YelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHudyeckue YCTpPOWCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHHUA COBPEMEHHBIX MaTCPHUAIOB, B TOM YHCJIEC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. OJEKTpUueckuil 3apsia. JIBa Buaa 3JIEKTPUYECKUX — 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U OJYIIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumopeiicteue 3apsigoB.  3akoH Kynona. ToueuHbll  3JIEKTpUYECKUH  3apsii.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
3JIEKTPUYECKUX NOoJIeH. JINHUM HanpsHKEHHOCTHU JIEKTPUYECKOTO TOJIA.

Pabora cun anexrpocratuueckoro nosst. [lorennuman. Paznocts norennuanos. [IpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUUYECKOM ToJie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHZIEHCATopa.

TexHuueckue yYCTpOHCTBA M INPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAIL JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JW3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAIH IJIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTpUUYECKOro Toka. MICTOUHMKHM ToKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Henu.

DneKTpuuecKoe COIIPOTHBIICHUE. Y nensHoe COINIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

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

DIIEKTPOABMIKYIIASl CUJIa U BHYTPEHHEE CONMPOTHUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1ist
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMpIkaHue.



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 .

DNEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJNIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas MPOBOJUMOCTb TMOJIYIHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOJUTHUYECKAs
JUCCOIUAIs. DIEKTPOIIU3.

DJNeKTpUYecKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENbHBINA pa3psia. MoHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, 3IEKTPOOCBETUTENbHBIE TNPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUIOLIAAU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmenaHHoe CoOeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblkaHHME TraJlbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne 31eKTpOABMKYIIEH CUIIbl HCTOYHHMKA TOKA M €70 BHYTPEHHETO CONPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kilacce OCYyLIECTBISETCS C Yy4€TOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

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

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, TuHeitHas GyHKuMs, napaboia, runepooia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU HAa OCH KOOPAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe IBIKEHUE B JKUBOW mpupoje, Juddy3us, ocMoC, TEIIO0OMEH
JKUBBIX OpraHU3MOB (BH/IbI TEIJIONIEPEIayH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BElIeCTBa,
MOJIIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH M Ta30B, JJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, TalbBaHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUe ABUKEHUN C MCIIOIB30BAaHUEM MEXaHHM3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHMsS] MMITYJIbca B TEXHUKE (pakeTa,
BOAOMET W JpYIHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHN TOJYYEHHsS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJIEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
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AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHuThl. B3aumonelcTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe IIOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJjie TpOBOJAHMKA ¢ TOKOM. KapThHa JMHHMI MHAYKIMA MAarHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb U HalPaBIICHHE.

Cuna Jlopenua, e€ Monaynb M HampaBiieHHe. JIBHKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne 9IEKTpOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIUH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAS CUIa MHIYKIUU B IPOBOJHMKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIHUH. DIIEKTPOABUKYILAS CUJIa CAMOUMHIYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue YCTpOHCTBA M MNPAKTUUYECKOE IPUMEHEHHE: IIOCTOSHHbIE MArHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIuHUY MHAYKIMY MarHUTHOTO TMOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOJABMKYIIEH CHIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

M3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebGarenbnast cucrema. CBoOoaHble MexaHWdeckne Kosebanms. [apMoHWueckue
kosnebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpy>KUHHBI MasTHUK.
MaremaTtuueckuii MasgsTHUK. Y paBHEHUE FapMOHHUYECKUX Kojiebanuil. [IpeBparienue snepruu npu
rapMOHUYECKUX KOJeOaHHIX.

KonebGarenbupiii  kKoHTYp. CBOOOMHBIE DJIEKTPOMAarHWTHBIE KoOJIEOAHUS B HACATHLHOM
KoJIe0AaTeIbHOM  KOHTYype. AHAJNOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
koneOanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeTbHOM
KOHTYpE.
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[TpencraBieHne o 3aTyxarwmux KojeOaHUsX. BEIHYXICHHBIE MEXaHUYECKHE KOJeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennblil Tok. CHHYycOMAANBHBIN NEPEMEHHBIH TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[IpousBonacTBo, mepeaada U MOTPEOJICHUE DICKTPUUYSCKOW SHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, IMHUHU 3JIEKTpoIepe/iay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HaGuroienne 3aryxaronux KojaeOaHui.

HccnenoBaHue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CWJIBI TOKAa W HANPSOKEHUST OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mocienoBaTeIbHOM COCAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb TUHUAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccrenoBanre 3aBUCUMOCTH MTEPHOJIa MAJIBIX KOJICOaHU Tpy3a Ha HUTH OT JUTMHBI HUTH H
Macchl rpys3a.

WccnenoBanne mepeMEHHOTO TOKAa B LEMM W3 TOCJIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yCIIOBHs pactipoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHuUs
u JHa BoOJIHBL. [lomepeunsie W TpojosibHbIe BOMHBL WHTepdepenims u nudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIYYEHHS AJIEKTPOMATHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopos E, B, V B anexrpomarautHoi BoiHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe, TpeJoMJIeHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3MEeKTPOMArHUTHBIX BOJH. [IprMeHEeHUEe 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHu4yecKkne yCcTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHKAa B TEXHHUKE W MEIUIIMHE, pajap, PaJAHONPUEMHHK, TEICBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O0pa3oBaHue U pacIpoOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUIECKUX BOJTH.

Habmoienue nnrepdepeHny u AMPpakiui MEXaHM4eCKuX BOJIH.

3BYKOBOH pE30HAHC.

Habnronenue cBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOH
Kosie0aHui.
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HccnenoBanue  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTpPaKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

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

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHU B IUIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akOHBI MIPETOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobupatomue u pacceuBaromue JnuH3bl. ToHkass nuH3a. DOKYyCHOE pacCcTOsHUE W
ONTHUYECKasl CHJIa TOHKOM JInH3bL. [locTpoeHune n3o0pakeHuit B cCOOMPAIOLINX U PAaCCEUBAIOIINX
auH3ax. PopMyIia TOHKOM JIUH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIOBHS
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B MHTEp()EpEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpaxnuonHas pemérka. YciaoBue HaOMIOICHUS TIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuuyeckue ycTpoWCTBa M MPAKTUYECKOE MPHUMEHEHHE: O4YKH, Jymna, ¢oTroamnmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHENHOE pacIpOCTpaHEHUE, OTPaXXEHUE W IpeloMieHHe cBera. OnTudyeckue
npuOOopBI.

[TostHOE BHYTpEeHHEE oTpakeHHe. MoJenb cBeToBOa.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Moenu MUKpOCKOIa, TEIECKOIA.

Hab6monenue narepdepeHium ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIIOHHON PEHIETKY.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

WccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3zpnen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

['panuinbl MPUMEHUMOCTH KJaccM4eckoil MexaHuku. llocTymarsl crnenuanibHOW TEOopuu
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJAYJIS CKOPOCTH CBe€Ta B BaKyyMmMe, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAILlEHUE TTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.
Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonsl. Gopmyna [Tnanka cBsi3u sHEpPrUn (HOTOHA C €ro YACTOTOW. DHEPIrHUsl U UMITYJIbC
¢dorona.
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Otkpeitie u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dotoapdekra. YpaBuenue DitHmreitHa 115 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue YCTPOWCTBA M MPAKTUYECKOE NpPUMEHEHHe: (OTOIIEMEHT, (HOTOAATUHK,
coJiHeuHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -uactuil. [lmanerapHas
monenb atoMa. [locrynater bopa. Usnydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YPOBHS 3HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE H3JIyuyEHUE.
TexHuueckue yCTpPOHCTBA M TMPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIA aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezeneHne JIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaOGnronenue nuHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, I0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHHUS AApa. OTKPBITHE PAIUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paJuoakTUBHOTO u3inydeHus. CoiicTBa anbda-,
6era-, raMMa-u3iydyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTtkpeiTHE TPOTOHA U HeWTpoHa. HyknmonHas monens snpa [eiizen6epra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacniag. DNEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['amMma-uznydyeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. Tepmosaepubiii cuHTe3. I[IpoGieMbl M TNEPCHIEKTUBBI  SJIEPHON
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTpolcTBa M NMPAKTUYECKOE NMPUMEHEHUE: NO3UMETp, KaMmepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Otansl pa3BUTHs acTpoHOMMH. [IprKITaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMMH.

Bun 3Bé3nHoro HeGa. Co3Be3aus, ipKkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.
ConneuHas cucrema.
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Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHeKTpaabHbIM KJI1aCC — CBETUMOCTBY. 3BE3/bI INIABHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAEHNUHU U 3BoIoLMU CoslHIA U 3BE3/1. DTambl KU3HU 3BE3 L.

Muineunsiit [1yte — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ['aaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa66mia. PazOeranume ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nsnyueHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX HPUIIOKEHUN
JUTSL OTIPEJIeNIeHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUA
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku M acTpoHOMHH B SKOHOMHYECKOHM, TEXHOJOTHMYECKOH, COIMAIBbHON H
ATHYECKOH c(hepax AeaTeITbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKHU U aCTPOHOMHH B COBPEMEHHOU
HAyYHOUW KapTHHE MHUpaA, poyib (U3UUECKONH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUMN O MPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcst ¢ y4€ToM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYecKHe (YHKLIHUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MPU3HAKU NI0J100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anekrpuueckue sBICHUS B )KUBOM NpUpoe, KojaeOaTeabHble IBUKEHUS B AKUBOU
IIPUPOJIE, OTITUYECKHE SIBICHUS B XKUBOU MPUPOE, AEUCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumus: CTpOGHME aTOMOB M MOJIEKYN, KpUCTaJIM4ecKass CTPyKTypa TBEpPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TONMIOCa 3€MJTH, 3aJIe)KM MAarHUTHBIX Py, OTOChEMKA 3€MHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonocus: TAHUN QJICKTpoNnEpeaay, recHEpaTop NCPEMEHHOI'0 TOKA, 3JICKTPOABUTATEIIb, UHAYKIITMOHHAA
nevb, pajgap, pPaguoNpHEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meub, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OIITHKa, COJTHCYHAasA 6aTape;1.

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YueOHOTO npeamera «Dusnka» oTpakaT TOTOBHOCTh
U CIOCOOHOCTh OOYYalOIMXCsS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH,
COOTBETCTBYIOIIMX  TPAJAWIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIECTBa, pacIIMpeHue



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 .

YKU3HEHHOTO OIBITa M OIBITA JEATEILHOCTH B MpOIECCe peaqu3aliil OCHOBHBIX HalpaBJICHUH
BOCIHUTATEIbHON JESTeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOro BOCHUTAHMS

—Cc(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOy4arolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa,;

—TPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKHX TYMAHUCTUYECKUX U JEMOKPATHUECKUX
EHHOCTEMN,

—TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax IpaxkJIaHCKOro OOIlecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTeIbHON OpraHU3allyu;

—yMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C WX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM,

—TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOMN AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

—c(OpPMUPOBAHHOCTh POCCUNCKON TPAXKIaHCKON HIEHTUYHOCTH, TATPUOTU3MA,;

—~IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

—c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

—CIOCOOHOCTh OICHUBATh CUTYAIlUIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

—OCO3HaHHUE JIMYHOTO BKJIJ[a B TOCTPOCHHUE YCTOWYHBOTO OyIyILEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

—3CTETHYECKOE OTHOIICHHE K MUPY, BKIIFOYAst SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS

—MHTEpeC K pa3nuyHbiM chepam TpodhecCHOHANBHON MAeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIel npodeccuun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBbI,

~TOTOBHOCTh M CHOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTu (PU3UKH HA
MPOTSKEHUH BCEU KHU3HU;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

—Cc(OPMUPOBAHHOCTh JKOJOTHYECKON KYIBTYphl, OCO3HAHHE TJIO00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIeM; MIIAHUPOBAHUE U OCYILIECTBIICHUE ICHCTBUN B OKPYXKAIOIIEH cpejie Ha
OCHOBE 3HaHUS IeJIel YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

—pacIIupeHue OIbITa JEeATETBPHOCTH OKOJOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUMN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS

—Cc(OpPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3MUECKOW HAyKH; OCO3HAHUE IIEHHOCTHM HAY4YHOH JeATeNIbHOCTH, TOTOBHOCTh B
npouecce u3ydyeHus: (GU3UKH OCYLIECTBIISITh NMPOEKTHYIO U HCCIEN0BATENbCKYIO JESATENbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHS
ba3oBhie Jornueckue JIeHCTBUS:
—CaMOCTOATENbHO (OPMYIUPOBATh M aKTyaJM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
— ONpPEAENATh LEJH IeITENbHOCTH, 3a/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTHKEHUS;
—BBISIBJIITh 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHS B PACCMATPUBACMBIX (DU3UUECKUX SIBICHUSX;
—pa3pabaThIBaTh IJIaH PEIICHUSI MPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTePUATTbHBIX
Y HEeMaTepHaIbHbBIX PECYPCOB;
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—~BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YNIBTATOB LIEJAM,
OLICHUBATh PUCKU IOCIECACTBUN JEATEIBHOCTH;

—~KOOPJIMHHUPOBATH U BBHIIOJIHATH PabdOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIBHOTO H
KOMOHMHUPOBaHHOT'O B3aUMOACHCTBUS;

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

—BJIAZICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHAMU U METOJAaMHU (PU3UUECKOU
HayKH;

—BJIaZICTh HABBIKAMU Y4EOHO-HMCCIEI0BATEIBCKON M MPOEKTHOM NIEATENbHOCTH B O0JIACTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHMs 3a1a4
(bU3MIeCKOro conepKaHusl, IPUMEHEHHUIO Pa3InYHBIX METOA0B MTO3HAHUS;

—BJIAJETh BUJAMHU JAEATEIBHOCTU IO IOJYYEHHI0 HOBOTO 3HAaHMs, €ro MHTEpIpETaluy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYaIUsX, B TOM YHCIIE IIPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

—~BBISIBJIATh TNPUYMHHO-CIICJCTBEHHbIE CBS3M M AaKTyaJlM3UpOBaTh 3a/]ayy, BbIABUIaTh
TUIIOTE3Y €€ PEeLeHUs], HAXOANUTh apIyMEHTBI Ul J0Ka3aTeJIbCTBAa CBOMX YTBEP)KICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

—aHAJIM3UpPOBaTh IIOJYYCHHBIE B XOAE pEUICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

—CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON JeSITEIbHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKHY;

—J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

—YMETb MEPEHOCUTH 3HAHMSA MO (PU3KKE B IPAKTUIECKYIO 00JIACTh KU3HEACATEITBbHOCTH;

—YMETb UHTETPUPOBAThH 3HAHMS U3 PA3HBIX NPEIMETHBIX 00acTei;

—BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTMHAIIBHBIE [TOIXO0/IbI U PEILICHUS;

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

Pabora ¢ undopmarmei:

—BJIaZIETh HaBBIKAMU IMOJIy4yeHHs] HH(POpMAMU (GU3UUECKOT0 COJIEpKaHUS U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBISATh IOMCK, aHalIM3, CHUCTEMATHU3alUI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

—OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

—HCIIOJIb30BaTh CpeACTBa MH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

—co3JaBaTh TEKCThl (PU3MUECKOTO COJEpKaHHs B Pa3IUYHBIX (opMmaTax Cc Y4ETOM
Ha3zHa4yeHUs THGOPMAIUH U LIEeJIeBON ayIUTOPUHU, BBIOHpPasi ONTUMANIbHYIO (POpMY IpeicTaBIeHUS
Y BU3yaJIU3allHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

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

—Ppacro3HaBaTh NPEINOCHUIKH KOH(PIUKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,

—Ppa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOUKY 3PEHMSI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

~TOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHIHON U MHAWBUIYAIbHOW padOTHI;

—BBIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEHCTBHI ¢ ydéToM OOLIMX MHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

—~TIpUHAMATh UEIU COBMECTHOM JESTeIbHOCTH, OPraHU30BBIBATH U KOOPAMHHPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

—OLIEHMBATh KAY€CTBO CBOET0 BKJIAJ1a M KaXKJJOI0 YYaCTHUKA KOMaH/bl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
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—Ipe/uiaraTb HOBBIE NMPOEKTHI, OLIEHWBATh UIEH C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

—OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B pA3JIUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszanus:

—CaMOCTOSITETIbHO OCYIIECTBIIATh MO3HABATEIbHYIO NESATEIBHOCTh B 00JMacTH (PU3MKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

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

—1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

—pacuIMpATh paMKU y4eOHOT0 IIpeIMETa Ha OCHOBE JIMUHBIX IPEIIOYTEHHUIH;

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

—OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—crnoco0cTBOBaTh  (DOPMHUPOBAHUIO M TPOSBICHHUIO OJPYAUIUA B o0macth QU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

—JlaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

—BJIaJIeTh HABBIKAMH IMO3HABATEIHLHON peIEKCHH KaK OCO3HAHUS COBEPIIAeMbIX IEHCTBUN
Y MBICIIUTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;

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

—YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 UX CHUKEHUIO;

—~IIPUHAMATh MOTHBBI M APTYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JIEATEIbHOCTH;

—~pUHUMATh ce0s, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

—~IIPUHAMATh MOTHBBI M APTYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JIEATEIbHOCTH;

—~TIpU3HaBaThb CBOE MpaBO M NPaBO JAPYyrux Ha owmuoOku. B mpouecce noctukeHus
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS NPOTpaMMbl MO (U3MKE A YPOBHS CpeJHEro oOIIero
oOpazoBaHusi Yy  OOYyYalOImIUXCS  COBEPIICHCTBYETCA  OMOIMOHAJIBHBIA  HMHTEIJIEKT,
npeznonararomuil copMupoOBaHHOCTh: CAMOCO3HAHMS, BKJIFOYAIOLIETO CIIOCOOHOCTh MTOHUMATh
CBOE SMOIIMOHAIIFHOE COCTOSIHUE, BUACTh HAIIPABJICHUS PA3BUTHSI COOCTBEHHON AMOITMOHAIBHON
cdepsl, ObITh YBEpEHHBIM B cebe;

— CaMOpETyJINPOBaHUS, BKJIFOYAIOIIEr O CaMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

—BHYTPEHHEN MOTHBAIMM, BKIIIOYAIOLIEH CTPEMIIEHHWE K JOCTH)KEHHIO LIENH U YCHEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

—3MIIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHME APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKMNBAHUIO;

—COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMH
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kiacce npeqMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTWM, B IPAKTUYECKOU
eI TEILHOCTH JIIOACH;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJIENIEH: MaTepuaibHas TOUKa,
WHEpLHaIbHas cUcTeMa O0TCYETa, aOCOMIOTHO TBEPAOE TEO, UACATBHBIN ra3, MOJCIN CTPOCHUS
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ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIH AJIEKTPHUUSCKUH 3apsil MPU PelIeHUH (HU3UIECKUX
3ajad4;

pacmo3HaBath (pu3uMUecKue SBJICHUS (TPOIECCh) M OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBIKEHHE, CBOOOJHOE TMaJCHUE Ted,
JIBIDKEHUE 110 OKPY’KHOCTH, HHEPLUS, B3aUMOAEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE ABUKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMaA Tell IpU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPHUCTAUIM3auusi, KUIICHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHUE JaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, JIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIKCBIBATh MEXAHWYECKOE ABMKEHHE, UCHOJb3Yys (U3NYECKHUE BEIMUYUHBL: KOOPJIMHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYeCKas
SHeprus, NOTEHLMAaJbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
OTMCAaHHUH TPABMIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUNH, UX 0003HAUCHHS
U €IUHMIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHMS, WCIONb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIEpaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOI0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEPrus, padora rasza, KOX(PQHUIHMEHT MOJE3HOrO IEHCTBUS TEILUIOBOTO
JIBUTATENISA; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKHUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS M EIUHMIBI, HAXOIUTHh (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

OMMCHIBATh M3yYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIECTBA UM 3AJIEKTPUUYECKUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTpUYECKoe IOJIe,
HanpsDKEHHOCTh  TIOJIS, MOTEHLMAJ, Pa3sHOCTh MOTEHUHUAJIOB; IMpPU ONUCAHUM IPaBHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE IPOLECCHl U SBIEHUS, HCIONB3Ys (PU3UUECKHE 3aKOHBI U
NPUHLMIIBL 3aKOH BceMupHoro TtsroreHus, |, Il u 1l 3akonsl HploToHa, 3aKOH CcoOXpaHeHUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'Aa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIiepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKOe BhIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIBI JCHCTBUS MAIlllMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOTO MCIIOJIb30BAHMS B TIOBCEAHEBHON KHU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHl 10 HCCIENIOBaHMI0 (DU3WYECKUX SIBIEHHUH W TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOTo SKCIIepUMeHTa, COOUpaTh YyCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TpPsIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHH, TP 3TOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS W HCIOJb30BaTh W3BECTHBIE METObl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEXy PU3NYECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEeHUl, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3y/IbTaThl IMOJYYCHHOMH
3aBUCUMOCTH (PU3MYECKUX BEJIMUUH B BUE TaOIMIl ¥ rpaMKOB, JAeIaTh BBIBOBI 10 PE3yIbTaTaM
WCCIICIOBAHNS,
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cobmoaTh NpaBuiIa OE30IACHOrO TPpyAa IpPU INPOBEAEHHM HUCCIECJOBAaHMH B paMKax
y4eOHOrO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOH M MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIE 33Ja4d C SIBHO 3aJaHHOM (DU3MYECKOW MOENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIB], HA OCHOBE aHAJIN3a YCJIOBUS 33a[a4d BHIOMPATh (PU3NUYECKYIO
MOJZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

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

UCIIONIb30BATh ITPU PEIICHNH y4eOHBIX 33/1a4 COBPEMEHHBIEC HH(POPMAIIOHHbBIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HOMYJIAPHOI HH(OPMALIUH, TOTYIEHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
MOJIy4aeMy10 HH(POPMAIHIO;

NPUBOJHUTH TMPHUMEPHI BKIIA/la POCCHUCKUX U 3apyOEKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

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

paboTark B rpymIe ¢ BHIIOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, IIIAHUPOBATh padoTy
TPYIIbl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMWBATHL BKJIaJ KaXXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.

K xonmy oOyuenust B 11 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAayYyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TE€XHOJOTUH, B MPAKTUYECKON
JeSTeIbHOCTH JIFOJIeH, 1IEI0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHUS HU3YYEHHbIX (U3NYECKUX MOJIeNIel: TOUYEUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NYEeCKHX 3a/1a4;

pacno3HaBaTh (U3NYECKUE SIBICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKINS, AEWCTBHE MarHUTHOIO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSIpU3alUs  CBeTa, JUCHEpCUs CBETa,
dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsI U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3yUEHHBIE CBOICTBa BelleCTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPel) M AJIEKTPOMArHuUTHBIE SIBJICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPHUUECKOoe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, dJIEKTPOABMKYIIIAsI CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosiebaHul, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWia JIMH3blL, MPH ONUCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMBIX BEIMYMH, UX O0O3HAueHHs M EAMHHUIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEIHUYUHAMU;

ONHUCBHIBATh M3Y4YCHHbIE KBAHTOBBIE SIBJICHHUS U IPOLECCHI, HCHONb3Yysd (U3NYECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
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UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, >HEPrus CBSI3M AaTOMHBIX sIE€p, HPU ONMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, WUCIOIBb3yd (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCa, 3aKOH COXPAHEHMS JIJIEKTPUUECKOrO 3apsia, 3aKOH COXPAHEHMs MacCOBOIO 4YHCIIA,
IIOCTyJaTel bopa, 3aKOH paguOAaKTUBHOIO paclajga, IOpPU 3TOM pas3jidyaTb CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O0JIACTH)
MIPUMEHUMOCTH;

ONpeleNATh HANpPABICHUE BEKTOpPAa MHAYKLMH MAarHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMOJIHATH JKCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (M3NYECKUX SIBICHHUH W TIPOILECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX HW3MEpPEHUil: TMmpu 3TOM  (POpMYIHpPOBaATh
npobaeMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAIOKEHHOTO
000py/I0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEHUS (PHU3MUECKUX BEJIWYHMH, TPH 3TOM
BBIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPECHMUIA:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI MO pe3yabTaTam
WCCIIEI0BAHMS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda MPH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHUS;

pemath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOMENbIO, HCIOJIb3YS
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (POPMYJIbI, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKO BeTMUNHBI,

pelath KaueCcTBEHHBIE 3a/ayd: BbICTpAaUBaTh JIOTMUYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKUE SIBIICHMUS;

MCIIOJIb30BaTh MPH PEIIeHUH Y4eOHBIX 3a/1a4 COBpeMEHHbIe THPOPMAIIMOHHbIE TEXHOJIOT U
JUTSL TIOMCKA, CTPYKTYpUPOBaHUs, HWHTEPIIPETallMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
NOMYJSIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSCHATH IPUHITUIIBI ACHCTBUS MAIIIWH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3iniaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

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

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00€CTIeUeHUSI
0€301acHOCTH MpHU O0pAILIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, /Ul COXPaHEHUS
3JI0POBBS U COOJIIO/IEHNS] HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

paboTaTh B rpyMIie C BHIMOTHECHUEM PA3TUYHBIX COI[MAIBHBIX POJIEH, TUTAHUPOBATh PadoTy
TpyNNbl, palMoOHaIbHO pacHpeneNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHHWBATh BKJIAJ KaXXJOT0 M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIeMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No Haumenosanue KonnuectBo yacoB
n/n pasAciioB U TEM Beero| Konrposbshsie || [lpaktuueckue XapakTepuUCTHUKA ESITEILHOCTH 00YJa0IINXCs
MpOTrpaMMBbI
paboThl paboThl

IPaznea 1. PUBUKA U ME

TOAbI HAYYHOT' O IIO3HAHUSA

MIHOBEHHOW CKOPOCTH; UCCIIEJOBAHNE COOTHOLIEHUS MEKIY MyTSIMH, IPOHIECHHBIMHU TEJIOM
3a MOCJIEN0BAaTEIbHbIE PABHBIE IPOMEKYTKH BPEMEHU IPH PaBHOYCKOPEHHOM ABM)KEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYJIIO; MU3YyYEHHUE JIBW)KCHMSI LIapHUKa B BS3KOH KUIKOCTH;
W3y4YeHHE IBIKECHUS Teja, OPOIIEHHOI0 TOPU30HTAIIBHO.

OOBsSCHEHHE OCHOBHBIX MIPUHIIAIIOB HeﬁCTBHH TCXHHUYCCKHUX YCTpOﬁCTB, TaKHuX Kak:
CIIMAOMETp, LCIHBIC H peMéHHLIe nepeaaun JABWIKCHUSA, U YCJ'IOBI/II\/'I UX 0€30I1acCHOro
HCIIOJIB30BaHUA B HOBCG)IHGBHOfI KHU3HU.

Penrenne pacu€THBIX 3a7a4 C SIBHO 3aJ]aHHOW (PU3MYECKON MOJENHIO C HCIIOh30BaHUEM
OCHOBHBIX (OpMyJ1 KHHeMaTWku. IlocTpoeHHe | aHajgM3 TpapUKOB 3aBUCHUMOCTEH
KMHEMAaTUYEeCKUX BEIMYMH OT BPEMEHU [JIsI PABHOMEPHOIO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JBMKEHUs. Pacro3HaBaHue (U3NYECKUX SIBICHUN B YYEOHBIX ONBITAX U
OKPY’KAIOIIeH J>KW3HHW: PAaBHOMEPHOEC W PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE IBIKEHUE,
CcBOOOHOE MAJICHHE TEJl, JBMKEHHUE 110 OKPYKHOCTH. ONMCaHne MEXaHNYECKOTO IBUYKCHUS C

1.1 ||Pusuxka wm  Meromel| 1 W3yuyeHne Hay4HBIX (SMIMPHUUYECKUX U TEOPETUUECKUX) METOJOB IO3HAHUS OKPYKAIOLIETO
Hay4YHOTO MO3HAHMS mupa. O0cyXaeHre TPaHull MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB U TEOPHIA.
Pabota B rpyIme no noAroToBke KOPOTKUX COOOIICHHUH O POJIM U MecTe (PU3UKU B HAYKE H B
MPAKTUYECKON  ACSITEIBHOCTH JIFOJeH. JIeMOHCTpalusi aHaJIoOroBhIX H  IH(POBBIX
U3MEPUTENbHBIX MPUOOPOB, KOMIIBIOTEPHBIX NAaTUYUKOB. OCBOEGHHE OCHOBHBIX NPHEMOB
paboThl ¢ nudpoBoii 1abopaTopuei mo Gusrke
|I/IToro 0 pa3aeny H 1 H |
[Paznen 2. MEXAHUKA |
2.1 ||Kunemarnka 5 [IpoBeneHne sKkcIepruMeHTa: U3yuyeHHe HEPAaBHOMEPHOTO JBIKEHHUS C IENIBI0 ONpeeeHus
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/o

HaumenoBanue
pa3liesioB U TEM
MpOTrpaMMBbI

KommuectBo yacos

Bcero

KontponbHsbie
paboThl

[IpakTrueckue
paboThl

XapakTeprucTHKa AEATEITHbHOCTH 00yIatONUXCs

UCTIONIb30BaHHEM (DH3MYECKHX BEJIMYHH: KOOPIWHATA, MYTh, MEPEMEIICHHE, CKOPOCTh,
YCKOpCHHE.

Pabota B rpymnmax mpu riiaHUpOBaHUM, TPOBEICHNH U MHTEPIIPETAIIMN PE3YJILTATOB OIBITOB
W aHaNK3e JOMOJHUTEIHHBIX HICTOYHHKOB HH(OpMAIIUK 110 TeM

2.2

dnnamuka

CpaBHeHHEe Macc B3auMOJEHCTBYIOMMX Tell. M3ydueHne 3aBUCMMOCTH CHUJIBI YIPYTOCTH OT
nedopMaIy; CpaBHEHHUE CHJI TPCHHUS IIOKOS, KaueHUS U CKoJibxeHus. OObsICHEHUE
HeBecoMOCTH. IIpoBenieHne SKCHEpUMEHTa: HCCIECHOBAHUE 3aBHUCUMOCTH CHII YHIPYTOCTH,
BO3HHKAIOIINX B MPYKHHE ¥ PE3WHOBOM 00pasie, OT UX AcGopMaliu; U3yudeHHe JBUKEHHS
Opycka 1O HaKJIOHHOW TUIOCKOCTH; HCCIIECJOBaHHE YCIOBHI paBHOBECHs TBEPIOTO Tela,
MMEIOILETO OCh BPALLCHHUSI.

OO0bsicHeHHe O0COOEHHOCTEHl paBHOMEPHOTO U PAaBHOYCKOPEHHOTO TMPSIMOJIHHEWHOTO
JBIDKEHUSI, CBOOOJHOrO TMaJeHUsl TeN, OBIDKEHUS O OKPY)KHOCTH Ha OCHOBE 3aKOHOB
HeroroHa, 3akoHa BCeMHUpPHOro TAroreHus. OObACHEHUE OCHOBHBIX MPUHIUIIOB JICHCTBHS
IMMOJIIUITHUKOB U UX MPAKTUYCCKOTO NMPUMCHCHUS. OO0bsacHenne JABWKCHUSA UCKYCCTBCHHBIX
CILyTHHUKOB.

Pemenne pacu€THBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKON MOAEBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJ TUHAMUKHU. Pacrio3HaBaHue QU3MUECKHUX SBICHUH B Y4eOHBIX
OMBITaX M OKPYXKAIOIIEH J>KU3HW: WHEPIWs, B3aMMOJICHCTBHE Tell. AHamu3 (HU3NIECKUX
NPOLIECCOB M SIBJICHUI C HCIOJNB30BAaHMEM 3aKOHOB M HPUHIMIIOB: 3aKOH BCEMUPHOTO
tarotenus, [, II wm III 3akonel HploTOHA, NpUHIMI CYNEPHO3ULIUU CUJI, IPUHIUI
PaBHONIPaBHOCTH HHEPIHAIBHBIX CHCTEM OTCUETA

2.3

3aKOHEI COXpaHCHHUA B
MECXaHHUKE

[IpoBeneHne SKCHEpUMEHTA: M3Y4YE€HHE aOCOJIOTHO HEYIPYroro yaapa ¢ MOMOIIBIO ABYX
OIMHAKOBBIX HUTSHBIX MAaATHUKOB; HCCIEIOBAaHUE CBS3M DPAOOTHI CHUJIBI C W3MEHEHUEM
MEXaHUYECKOM SHEPIUH Teja Ha IPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

OreHka abCONIOTHBIX ¥ OTHOCUTENFHBIX MOTPEIIHOCTEH N3MEPEHHH (U3NIECKUX BEJINYHH.
Pemenne pacu€THBIX 3afad C SIBHO 3aJaHHOW (PU3MYECKON MOAETBIO C HMCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M ()OPMYJI AMHAMHUKH U 3aKOHOB COXpaHeHHA. PellieHrne KauecTBEHHBIX
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3aJa4 C ONOpOHl Ha wu3ydeHHble B paszgene «MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBnenus. Onrcanne MEXaHUUECKOTO IBMIKEHHSI C UCTIOJIb30BaHUEM (DU3NIECKUX
BEJIMYMH: UMIYJIbC TeJIa, KHHETUUECKasl PHEPrusi, MOTCHIMAIbHAS SHEPIus, MeXaHu4yecKas
pabota, MexaHMYecKas MOIIHOCTb. AHanmW3 (U3NYECKUX NPOLECCOB WU SBJICHUH C
WCIIOJIb30BaHMEM 3aKOHAa COXpaHEHUs MEXaHHMYeCKOM OSHEepruu, 3aKoHa COXpaHeHUs
UMITyJIbCa.

OOBsICHEHHE OCHOBHBIX MPUHIUIIOB ACHCTBHS U MPAKTUUECKOTO MPUMEHEHHS TEXHUIECKUX
YCTPOMCTB, TaKUX KaK: BOZOMET, KOMNEP, MPYXKUHHBIN mucroieTr. OObsICHEHUE IBUKECHUS
paKeT ¢ onopoil Ha U3y4eHHbIE PU3nUecKue BETUUNHBI U 3aKOHBI MEXaHUKH.

Hcnonp3oBaHue NpU MOATOTOBKE COOOIIEHMH O TMNPUMEHEHHH 3aKOHOB MEXaHHUKH
COBPEMEHHBIX  HWH(POPMAIMOHHBIX  TEXHOJOTMH JJs  TOHMCKA, CTPYKTYPHpPOBaHWUS,
MHTEPIPETallM M IPEACTaBICHUS HH(POpManuM, KPUTHYECKUH aHajIu3 I0JIydyaeMoi
uHpopmanun lIpoBeeHne KOCBEHHBIX HM3MEPEHHH, HCCIECIOBAaHUH  3aBHCHMOCTEH
(U3NYECKUX BEMYMH, TPOBEPKA MPEATI0KEHHBIX THIIOTE3

Wroro no pasaeny
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Paznea 3. MOJIEKYJISIPHASA ®U3NUKA U TEPMO/IMHAMHUKA

3.1

OCHOBBI  MOJIEKYJISIPHO-
KHHETHYECKON TEOPHH

9

1

IIpoBeneHne sKCEpUMEHTa: ONPEIEeIEHUE MAacChl BO3AYyXa B KIACCHOM KOMHATE Ha OCHOBE
n3MepeHni 00béMa KOMHATHI, JABJICHUS M TEMIIEpaTypbl BO3AyXa B HEH; HCCIEOBaHUE
3aBUCHMOCTH MEXy TapaMeTpaMH COCTOSHUS pa3pekeHHOro raza. OueHka aOCONIOTHBIX U
OTHOCHTEINFHBIX TIOTPEITHOCTEH U3MEPEHHI PU3NUECKIX BETHYNH.

OOBsICHEHHE OCHOBHBIX TPUHIIMIIOB JEHCTBHI TepMOMeTpa M OapoMmeTpa M YCIOBHH WX
0e30MacHOro UCIOJIb30BaHUS B TOBCEAHEBHOM KM3HU. Pacrio3HaBanue GpU3N4ecKuX sBICHUH
B Y4eOHBIX OIBITAaX U OKPYKaoLIeH ku3HU: 1uddy3us, OpOyHOBCKOE IBUKEHHE.

OnucaHue TEIUIOBBIX SBJICHHMI C HMCIIOJIb30BaHUEM (1)H3H‘{€CKPIX BCJIIMYMH. IABJICHUC TIa3sa,
TEMIICpATypa, CPEAHAA KHUHETHYECKAsA OHEPrusd XaoTUYCCKOIo JABMIXXCHUA MOJICKYII,
CpCAHCKBAaApaTUIHAd CKOPOCTbH MOJICKYIJI. Ananus (I)I/I3I/I"ICCKI/IX mpouccCcoB n SIBIICHUH C
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ucnonb3oBanueM MKT, ra3oBbIx 3aKOHOB, CBSI3U CPeAHEN KHHETUUECKON SHEPTUHU TEIIOBOTO
JIBUKCHHSI MOJICKYJI C a0COIIFOTHOM TeMIIEpaTyPOH.

Pemrenne pacu€THBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKON MOJAETHIO C HMCIIOIh30BaHUEM
ocHOBHBIX nonokeHnit MKT, 3akoHOB 1 popmy MoeKysapHo# ¢pusuku. Pabora B rpymmax
NPy TUIAHUPOBAaHWHM, TPOBEICHHM W HMHTEPIPETAlUU PE3YyIbTaTOB ONBITOB M aHAIU3e
JOTIOJTHUTENBHBIX UCTOYHUKOB HH(POPMAIIUH 10 TEME

3.2

OcHOBEHI TEPMOANHAMUKU

10

[IpoBeneHue H3KCIEPUMEHTA: H3MEPEHUE YAEIbHON TEIOEMKOCTH BellecTBa. OlLieHKa
a0COITIOTHBIX M OTHOCHUTEINIFHBIX OTPEIIHOCTEH U3MEPEHHI (PU3NUECKUX BETUUNH.

Wzydenne moneneil mapoBod TypOWHBI, JBUTATENsT BHYTPEHHETO CTOpPAHUS, PEaKTHBHOTO
neurarens. OObsCHEHUE TPUHITUIIOB JEHCTBUS U YCIIOBUE 0€30MaCHOTO WCIIOJNB30BaHUS B
MOBCETHEBHOW JKWU3HW JIBUTATeNlsl BHYTPEHHETO CrOpaHHsA, OBITOBOTO XOJIOAWJIHHUKA,
KOHJUIIMOHEPA.

Ornucanre CBOWCTB TeNl W TEIUIOBBIX SIBICHUN C WCIOJIb30BaHHEM (PU3UYECKHUX BEIIMUMH:
JIaBJICHHE Ta3a, TeMIepaTypa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, paboTa rasa.

Penrenne pacu€THBIX 3a7a4 C SBHO 3aJaHHOW (PU3MYECKON MOJEBbIO C HCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB W (HOpMyN MOJEKYISIpHOH (U3MKKM M TEepMOAWHAMHKH. PerieHue
Ka4eCTBEHHbIX 3a/lad C ONOpOH Ha M3Yy4eHHblE B pasnene «MousekymsipHas (usuka u
TEPMOJIMHAMUKA) 3aKOHBI, 3aKOHOMEPHOCTH U (u3nyeckue sBiaeHus. Pabora B rpynmax npu
aHaJIM3€ JOTIOJHUTENbHBIX HCTOYHUKOB MHPOPMAIINHU TI0 TEME

3.3

ArperatHble  COCTOSIHUS
BEILECTBA. (OF10):)5(S
IIEPEXOIBI

IIpoBeneHne 3KCIEpUMEHTa: H3MEpPEHHE OTHOCHTENBHOM BIaKHOCTH Bo3ayxa. OreHka
a0COITIOTHBIX M OTHOCUTENBHBIX TIOTPEITHOCTEH H3MEPEHUH GU3NUecKuX BeInuuH. M3ydeHne
CBOIICTB HACHIIIEHHBIX MTAPOB, CIIOCOOOB U3MEPEHMSI BIAYKHOCTH

Ha6.]]}OJICHI/Ie KHIICHUA TpHU NOHMXCHHOM JIaBJICHUHM, Harp€BaHusd W IIJIABJICHUSA
KPpHUCTAJUIMYCCKOT'O BCIICCTBA.
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OO0bsicHEeHNE TPUHIIUIIOB JCWCTBUS U YCIOBHI 0€30I1aCHOTO HCIIOF30BAHUS B TIOBCEAHEBHOM
JKU3HH TUTPOMETpPA, IICUXPOMETpa, Kajmopumerpa. M3yueHue TEXHONOTHM MOTy4YEHUs
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIC HAHOMATCPHUAJIOB.

Pemrenne pacu€THBIX 3a7ad C SIBHO 3aJaHHONW (PU3MYECKON MOJAETHIO C HCIIOIh30BaHUEM
ypaBHEHHUsI TEIUIOBOro OanaHca. PelneHue KauecTBEHHBIX 3a7ad C OMOPOM Ha HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHUS 110 TEME.

PacnioznaBanue (u3nveckux SBICHUH B Y4YeOHBIX OIBITAX M OKPYXKAIOUWICH >KU3HU:
neopManus TBEPABIX TeJl, HAarpeBaHHE W OXJIaXIEHHE TeJl, U3MEHEHUE arperaTHbIX
COCTOSIHMI BellecTBa M OOBSCHEHHE MX HAa OCHOBE 3aKOHOB M (POPMyS MOJEKYJISPHOU
¢u3uku. VMcnonp3oBanne HHGOPMALMOHHBIX TEXHOJOTHH IS MOUCKA, CTPYKTYPUPOBAHMUS,
WHTEPIPETAUH U IPEACTaBICHIs HHPOPMAIMH IIPU MOJATOTOBKE COOOLICHUH 0 MPUMEHEHUH
3aKOHOB MOJIEKYJIAPHOH (PU3MKK M TEPMOIMHAMUKY B TEXHUKE M TEXHOJIOTUAX

Hroro no pazaeny
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Paznen 4. JIEKTPOJAUHAMUKA

4.1 |[2nexrpocraTrka

10

IIpoBeneHre SKCHEpUMEHTA: HM3MEPEHUE 3JNEKTPOEMKOCTH KoHAeHcaTopa. OreHka
a0COITIOTHBIX M OTHOCUTENBHBIX TIOTPEITHOCTEH H3MEPEHUH (U3NUecKuX BeInuuH. M3ydeHne
MIPUHLIUIIOB JEHCTBUS JIEKTPOCKOIA, 3JIEKTPOMETPA, KOHJEHcaTopa. V3ydeHne NpHUHIUIIOB
JIEHCTBUS M yCIIOBUH 0O€30MacHOro NMPUMEHEHUS! B NPAKTHUECKON >KHM3HHU, KOIUPOBAIHLHOTO
amnmapara, CTpyHHOTO MIPUHTEPA. Paccmotpenue ¢duzngecKkux OCHOBaHUI
AIIEKTPOCTATHYECKOHN 3aIUTHI U 3a3€MJICHHS JJIEKTPONPHOOPOB.

Pemienre pacuéTHbIX 3a1ad ¢ SIBHO 3aJaHHOM (PU3UYECKOH MOJEIBIO C HCIOJb30BaHHEM
OCHOBHBIX 3aKOHOB M (DOPMYJI DIEKTPOCTATUKH. PerieHne kaueCTBeHHBIX 33124 C OIOPOi Ha
W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS IICKTPOCTATHKH.

Pacnio3HaBanne (U3NYECKUX SIBICHWH B Y4YEOHBIX OIBITaX W OKPYXKAIOIMIEH >KU3HHU:
AJIEKTPU3AIUs TEJI, B3aUMOJICHCTBHIE 3apsiI0B M O0OBSICHEHUE UX HA OCHOBE 3aKOHOB U (OPMYJI
anekTpocTtaTuku. ONHCaHWE H3YYEHHBIX CBOWMCTB BEUIECTBA U INEKTPUUECKUX SBICHUN C
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MPOrPaMMBbI
paboThl paboThl

UCIIOJIb30BaHUEM  (DU3HMYECKMX  BEJIMYMH:  DICKTPUYCCKUI  3apsil, HANPsSHKEHHOCTh
AIIEKTPUYECKOTO MO, TMOTCHIHAN, Pa3HOCTh MMOTEHIIMANOB, JJIEKTPOEMKOCTh. AHAH3
(GHU3MYIECKUX TPOIECCOB M SBICHUN C MCIOIb30BAHHEM (H3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHs IEKTPUIECKOro 3apsia, 3akoHa Kysona.
Pabora B rpymmax npH aHaiu3e JOTMOJHUTEIbHBIX HCTOYHHKOB HH(POPMAIIUU U TIOATOTOBKE
COOOIIEHUH O MPOSBICHUH 3aKOHOB DJIEKTPOCTATHKY B OKPYKAOIICH KU3HA U IPUMEHEHUH
HUX B TCXHUKE

4.2 ||[TocTosannbIA 12 1 1 [IpoBeneHune 3KCIEpUMEHTA: U3YUYEHHUE CMEIIAHHOTO COEAMHEHHS PE3UCTOPOB; U3MEPEHUE

3JIEKTPpUUECKU TOK. TOKH
B Pa3IMYHBIX Cpeax

OJIC uCTOUHMKAa TOKAa M €ro BHYTPEHHErO CONPOTHUBJICHUS; HAOMIOJEHUE 3NIEKTPOJIM3a.
OneHka abCOMOTHBIX M OTHOCUTENBHBIX NOIPEIIHOCTEH U3MEepeHUH (HU3MUECKUX BETHYUH.
OObsicCHeHHE TPHUHIUIIOB JCUCTBUS W YCIIOBUI 0€30MMacHOT0 MpPUMEHEHHs aMIlepMeTpa,
BOJITMETDA, peocTara, HMCTOYHUKOB TOKa, 3JIEKTPOHArpeBaTEIbHbIX u
3JIEKTPOOCBETUTEIBHBIX TMPHOOPOB, TEPMOMETpa COINPOTUBIECHHSA, BaKyyMHOTO IHOJA,
TEPMHUCTOPOB U (POTOPE3UCTOPOB, MOITYIIPOBOIHUKOBBIX AUOJI0OB, TATbBAHUKH.

Pemenne pacu€THBIX 3afad C SIBHO 3aJaHHOW (PU3MYECKON MOAEBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (opmyll TeMbl «[lOCTOSHHBIN 3NeKTpUdecKuil Tok». Pacro3naBanue
¢u3nuecKkux SBICHUH B YYEOHBIX ONBITAX M OKPYXKAIOLICH JKU3HU: JJIEKTpHYecKas
MIPOBOJAMMOCTb, TEMJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NAEHUCTBUSA TOKA. AHaIN3
UIEKTPUUECKHUX SIBICHUM M TPOLECCOB B ILEMAX MOCTOSHHOIO TOKa C HCIOJIb30BaHUEM
3aKOHOB: 3akK0OH OMa, 3aKOHOMEpPHOCTH TOCIEI0BATENFHOTO U MAapaUIETFHOTO COSTUHEHHS
MIPOBOJHUKOB, 3aKoH [[xoyns-JIenua.

Omnncanue HN3YYCHHBIX CBOWCTB BCIIECTB U OJJICKTPUUCCKUX SIBJICHWH C HCIIOJIb30BaHUEM
(M3MYECKUX BEIIMYMH: JJICKTPUUYECKUHU 3apsi, CHiia TOKA, DIIEKTPHUUECKOE HAINpsIKEHHE,
AIEKTPUIECKOE COMMPOTUBIICHUE, Pa3HOCTH ToTeHInanos, J/1C, paboTa Toka, MOIITHOCTh TOKA.
Hcnonb3oBanne WHPOPMAIMOHHBIX ~ TEXHOJOTMHA JUIS IOHWCKA, CTPYKTYpHUPOBAaHUS,
WHTEPIPETaluy U IPeCTaBICHIs MHGOPMAIUH MTPH TOJTOTOBKE COOOIIEHU O MPUMEHEHUHT
3aKOHOB TIOCTOSIHHOTO TOKa B TEXHUKE M TEXHOJIOTHSIX
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Paznen 1. QJIEKTPOJINMHAMUKA

11

MarsutHOE oJIe.
DIIEKTpOMarHuTHAsI
WHAYKLUS

11

IIpoBenenue skcrepuMeHTa: U3y4eHHEe MarHUTHOTO IOJIA KAaTYIIKH C TOKOM; HCCIIEZJOBaHUE
IEHCTBHS IOCTOSIHHOTO MarHNUTa Ha PaMKY ¢ TOKOM; UCCIIE0OBAHUE SIBJICHHS JIEKTPOMAarHUTHON
uHAyKIMK. OneHKa aOCOMIOTHBIX M OTHOCHTEIBHBIX MOTPEIIHOCTEH M3MepeHui (hU3NIecKux
BenmnynH. OOBSICHEHWE TPHHIUIIOB JACHCTBHA W YCIOBUI 0€30MacHOro TpPUMEHEHHUSI
MOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, JIEKTPOIBUTATENS, YCKOPUTENIEH 3IIeMEHTapHBIX
YaCTHILI, MHIYKIIMOHHOW MTEYH.

Pemienne pacy€THBIX 3amad  Ha [puMeHeHue (QopMyn TeMbel «MarHuTHoe —IIoOJIe.
OneKTpOMarHuTHas MHAYKUUsS». PellieHne KadecTBEHHBIX 3aJad C OMOpOM Ha H3y4YeHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (pr3nvecKue sBICHUS TeMbl «MarHuTHoe mose. JJIeKTpOMarHuTHasI
uHAYKIMsA». OnpenesieHne HanpapieHHs BEKTOpa MHIYKLMH MarHUTHOTO MOJIsI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna.

PacniozHaBaHue (QU3MUYECKUX SBIEHHMH B YYE€OHBIX OIBITAX M OKpY)KAIOIIEH >KU3HU:
B3aUMOJICUCTBHE MAarHUTOB, NIEKTPOMAarHUTHAs HWHIYKLUS, JNEUCTBHE MAarHUTHOTO IIOJISI HA
MPOBOJAHMK C TOKOM M JBWXKYIIMHCA 3apsiA. AHamu3 dJIEKTPOMAarHUTHBIX SIBICHUH C
UCIONIB30BaHUEM 3aKOHA DJEKTPOMAarHUTHOW HMHAYKIUH. ONHCaHWE W3YyYEHHBIX CBOWCTB
BEIICCTB W AJIEKTPOMATHUTHBIX SIBICHUH C UCTIOJIb30BaHUEM (DU3NYECKUX BETUYWH: WHILYKIIHS
MarHMTHOrO TOJs, cuiaa Awmrmepa, cuia JlopeHIla, WHIYKTUBHOCTh KaTYUIKH, OSHEPTHUS
UIEKTPUUECKOT0 ¥ MAarHUTHOTO MOJIEH

Hrtoro no pazaeny

11

Paznea 2. KOJIEBAHU S U BOJIHBI

2.1

Mexanuueckue "u
3JIEKTPOMArHUTHBIC
KoneOaHus

6

HccnenoBanue napaMeTpoB KoliebaTeIbHOM CUCTEMBI — IIEPHO/Ia, YACTOThI, aMIDIATY Bl U (ha3bl
KoseOaHuil (MPYKUHHBIM W/MJIM MaTeMaTH4yecKuii MasTHUK). HaOmromeHue 3aTyxaroIimux
kosiebanuil. MccnenoBaHue CBOMCTB BBIHYXAEHHBIX KojeOanuid. Habmromenuwe peszoHaHca.
[IpoBeneHue IKCIIEpUMEHTA: UCCIEJOBaHNE 3aBUCMOCTH IIEPHO/IA MaJIbIX KoJeOaHMii Irpy3a Ha
HUTH OT JJIMHBI HUTH W MAacChl Tpy3a; HCCIEJOBAHHWE IMEPEMEHHOTO TOKa B LENH U3
MOCJIE0BaTENFHO COETUHEHHBIX KOHAEHCATOPA, KATYLIKH U pe3ucTopa. OueHka abCoIOTHBIX U




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA I1IO/I1B»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

/1

HaumenoBanue pa3aenon
U TEM IIPOrpPAMMBI

KonuuectBo yacos

Bcero

KonTponbHbie
paboTHI

IIpakTnueckue
paboThI

MeTOI[I)I n q)OpMI)I Oopranuvsanyuun 06yquI/151. XapaKTepI/ICTI/IKa JACATCIIBHOCTHU O6y‘laIOHII/IXC$I

OTHOCHUTEJILHBIX TMOTPEIIHOCTeH M3MepeHul (u3ndeckux BenuuuH. OOBSICHEHUE MPUHIIUIIOB
MEeHCTBUSI W YCIOBUIT 0€30MacHOr0 MPUMEHEHHUS OJIEKTPHYECKOTO 3BOHKA, TeHepaTopa
MEPEeMEHHOTO TOKA, TMHHIA AIIEKTPOIIepe 1ad.

Pemenne pacdy€THBIX 3a7a4 C SBHO 3aJaHHON (DH3WUYECKON MONENBIO C WCIIOJB30BaHHUEM
OCHOBHBIX 3aKOHOB U (bOpMy.H, OIMUCBIBAIOMINX MEXAHUYCCKUC U DJICKTPOMAruduTHLIC KoJIEOaHHSL.
Onuncanne MEXaHHYECKHX U SJICKTPOMArHUTHBIX KOJIEOAHHUI C MCIOJIB30BaHUEM (I)I/I?:I/ILICCKI/IX
BEJIMYWH: TIEPUO]] U YacTOTa KoNebaHni, aMiunTyna u (a3a KoieOaHuid, 3apsa U CHIIa TOKa B
TapMOHHNYCCKUX JJICKTPOMArHUTHBIX KOJIE0aHUX.

PemieHne kayecTBEHHBIX 3aa4 C ONOPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OTKCHIBAIONINE MEXaHUYECKHE W DIIEKTPOMAarHWTHBIE KoneOaHusi. Pabora B rpymmax mpu
[JIAHUPOBAHHUM, TIPOBEICHUUM U HMHTEPIPETAUUU PE3yJIbTaTOB ONBITOB, W  aHAIIU3E
JIOIIOJTHUTENBHBIX HCTOYHUKOB HH(OPMALIUH 10 TEM

2.2

MexaHnyeckue Hu
AJIEKTPOMArHUTHBIE BOJIHBI

N3yuenne oOpa3oBaHUs U pacpOCTPaHEHUS MONEPEUYHbIX U NPOIOIbHBIX BOIH. Habmonenue
OTpa’KeHHMs ¥ NIPEIOMIICHHS, MHTepdepeHIMY 1 Au(PaKLIUK MeXaHHuecKuX BoJiH. Habmoaenue
CBA3M I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJOW M YacTOTOM KojeOaHHi, 3ByKOBOTO
peszonaHnca. MccinenoBaHMe CBOMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, INPEIOMIICHHE,
MOJIIpU3aLys, IuQpaKkus, uHTEpEepeHuus. N3ydenne YCIIOBUI W3ITy4EHUS
3JIEKTPOMArHUTHBIX BOJIH, B3aUMHOM OPUEHTALMH BEKTOPOB E, B, L B 2JIEKTpOMarauTHOM BOJIHE.
W3yueHne npuMeHEHUs 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. OObSCHEHHE IPUHIIUIIOB
eHCTBUS M YCIIOBHH 0€3011aCHOT0 IPUMEHEHHSI My3bIKaJIbHBIX HHCTPYMEHTOB, YJIbTPa3ByKOBOH
IMarHOCTHKM B TEXHUKE W MEIWLMHE, pajapa, paguoNpHEMHHUKA, TEIEBU30pa, AHTCHHBI,
renepona, CBU-neun.

PemieHne pacy€THBIX M KayeCTBEHHBIX 3a7ad C ONOpPOHM Ha HW3yYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH, OIKCHIBAIOIIME PACIPOCTPAHEHUE MEXAHWYECKUX U AJIEKTPOMArHUTHBIX
BoyiH. Mcnonp3oBaHue WH()OPMAIMOHHBIX TEXHOJIOTUH I IOWCKA, CTPYKTYpUPOBaHUS,
WHTEPIpETallid ® TPEACTaBiIcHUS WHGOPMAIMM TPH TOJATOTOBKE COOOMmEHUHA 00
WCIIOJIb30BAaHUU  DJICKTPOMArHUTHBIX BOJH B TEXHUWKE. YdYacTHe B JUCKyccud 00
AJIEKTPOMArHUTHOM 3arpsi3HEHUH OKpY Karoliel cpeapl. PaboTa B rpynmnax npu IUIaHUPOBaHUH,
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MPOBEJICHUH W UHTEPIIPETAIIUN PE3YJIbTATOB OIBITOB U aHAIN3E JIOTIOJIHUTEIBHBIX HCTOUHUKOB
WH()OPMAITUH TI0 TEME

2.3

Onruka

10

N3ydeHue sBneHMs IOJTHOIO BHYTPEHHETO OTPAKEHMs, €T0 MPUMEHEHH B CBETOBOIE. 3yueHune
MOJIeJIe MEKPOCKOTIa, Teeckorna. [lomydenne criekTpa ¢ MOMOIIBI0 MPU3MbI U AH(PPaKIIMOHHOMN
pemérku. M3smepenue mokasatens nmpeaoMieHus cTekna. MccnenoBanue cBONCTB M300pakeHNH
B auH3ax. O0ObiACcHEHNE MPUHLUIIOB JIEVCTBUA U YCIOBUU 0e30macHoro IPUMEHEHUS OYKOB,
dynbl, ¢oToamnmapaTa, MNPOEKLUOHHOIO amnapara, MHKPOCKOINA, TEJIECKONa, BOJOKOHHOMN
OITUKH, TUPPAKIHOHHOHN PEMIETKH, MOJIIPOUIA.

Pemenne pacy€THBIX 3amad ¢ SBHO 3aJaHHON (DU3MUECKON MOMENBIO0 C WCIIOJNB30BaHUEM
OCHOBHBIX 3aKOHOB M (opMyn reomerpuueckoil ontuku. IlocTpoeHne u ommucaHue
U300pakeHus], CO37aBaeéMOro IJIOCKMM 3€pKajioM, TOHKOIl 1nH30M. PaccMoTpenue mpernenos
IPUMEHUMOCTH T€OMETPUYECKOM onTuku. Pacmo3zHaBanue (u3MUeCKuX SBJICHUH B OMBITAX U
OKpY’KaloIleH >KU3HU: MPSIMOJIMHEHHOE PaclpoCTpaHEHHE CBETa, OTPAXKEHHE, MPEJIOMIICHHUE,
uHTepepeHnus, Audpakius U MOJSIPH3alUs CBETa, TUCIepcus cBera. M3ydeHue ycioBuit
HaOJF0IeHNsI MAKCHMYMOB 1 MUHUMYMOB B HHTep(EpEHIIMOHHOM KapTHHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHMKOB. YCJIOBHE HaOJIOJEHHS TJIaBHBIX MAaKCUMYyMOB IpH MaJCHUH
MOHOXPOMAaTHYECKOTO CBEeTa Ha TU(PPAKIHOHHYIO PEmETKY. AHaNN3 ONTHYECKUX SIBICHHUH C
WCIIONIb30BaHUEM 3aKOHOB: 3aKOH MPSAMOJIMHEHHOTO pPAaclpOCTpaHEHUs] CBETa, 3aKOHBI
OTpaXKEHHs CBETa, 3aKOHBI TMpesomyieHus cBeTa. ONHMCaHWE ONTHYECKUX SBJICHHH C

HCII0JIb30BAHUEM (1)I/I3I/I‘IQCKI/IX BCIIMYMH! q)OKYCHOG PpacCTOsAHUE U ONITUYCCKAA CHUJIa JIMH3

|I/IToro 0 paszeny

| 21

|Pa3J.‘[e.11 3. OCHOBBI CHEIIMAJIBHOM TEOPUA OTHOCUTEJIBHOCTH

3.1 ||OcHOBBI CIELNANIBHOM|| 4 1 Pemenne kadecTBEHHBIX 3a7ad ¢ omopod Ha m3ydeHHbIe moctynatel CTO. Mcmons3oBanue
TEOPUH OTHOCUTEILHOCTH WH(POPMAITMOHHBIX TEXHOJIOTUW JUIsl TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAIlUN U
MPEJICTaBICHUsT MH(QOPMAIMKM TIPU TOATOTOBKE COOOIIEHWI O TpaHUIaX NPUMEHUMOCTH
KJTaccnueckoit Mmexanuku u ocHoBax CTO
Wrtoro no pazneny 4

Pasznea 4. KBAHTOBAS ®U3UKA
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4.1

DJIEeMEHTBI KBaHTOBOM
OIITUKH

HaGmonenue dortorddexra Ha yCTaHOBKE C ITMHKOBOM IUIacTHHOMN. McciemoBaHue 3aKOHOB
BHemHeTo (oTtodddekra. OOBICHEHHE OCHOBHBIX TMPHHITAIIOB MEUCTBHS TEXHUYCCKUX
YCTPOMCTB, TAKHX Kak: (OTONEMEHT, (OTOIATUNK, COTHEUHAs OaTapes, CBETOANO; ¥ yCIOBUIt
nx 6€30MacHOT0 MPUMEHEHHS B IPAKTHUCCKOM YKHU3HH.

Pemrenne pacu€THRIX 3amad C SIBHO 3aJaHHOW (U3MUECKOW MOJENBIO C HCIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyI1 KBAaHTOBOH ONTHKH. PerreHre kaueCTBEHHBIX 33a1a4 ¢ OMOPOH Ha
U3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOM ONTHKU. PacnosHaBanue (QHU3NYECKHX
SBIICHUH B Y4eOHBIX ombITax: (poTosnexTpuueckuil >p¢exT, cBeToBoe AapneHue. OnucaHue
W3yYCHHBIX KBAHTOBBIX SIBJICHWH M TIPOLIECCOB C HMCIOJNB30BaHHEM (DU3NYECKUX BEITHUWH:
CKOPOCTB JIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YaCTOTA CBETA, SHEPTHsI K IMITYJIBC (POTOHA,

4.2

CrtpoeHnue aroma

Wzyuenne wmogenu ombita Pesepdopna. [IpoBeaeHue skcmepuMeHTa MO  HAOIIOIECHHIO
nmuHeigaToro crektpa. OmeHka aOCONIOTHBIX M OTHOCHTEIBHBIX TOTPEIIHOCTEH H3MepeHUi
¢u3nueckux BenuuMH. M3ydyeHue moxpenu atoMa: ToMmcoHa, IUIAaHETApHOM MOJIENU aToMa,
Mozeian atoMa bopa. M3ydenue criekTpa ypoBHEW 3Hepruu aroma Bojopona. OObsCHEHHE
NPUHLMIIOB ACHCTBHA U YCIIOBHI 0€3011aCHOI0 MPUMEHEHUSI CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEPA.

PemieHne kadecTBEHHBIX 3aJad € ONOPOM HA W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
¢usnyeckue spiieHust o Teme «CTpoeHue atoMay. Pacro3HaBaHue (DU3MUSCKUX SIBJICHHUN B
y4eOHBIX OIBITAX: BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpa HW3Iy4YeHUs. AHAIU3 KBAHTOBBIX
MIPOLIECCOB U SIBJIEHUH C UCMOJIb30BaHUEM MOCTYyIaTOB bopa

4.3

ATOMHOE SIIPO

W3ydeHne SKCIEPUMEHTOB, JOKAa3bIBAIOIIMX CIIO)KHOCTh CTPOEHUS aTOMHOTO  Sifpa.
HccnenoBanue TpeKoOB 4acTUL (110 TOTOBBIM (oTorpadusim). M3yueHune saepHbIX CHII, SIEpHBIX
peakuuil CHHTE3a M pachaja, TEPMOSJEPHOro CHHTe3a. M3ydeHne HYKIIOHHOM MOJENu sapa
I'eiizenbepra-MBanenko. OObBsACHEHHE YCTPOHCTBA W TPUMEHEHHS [IO3UMETPA, KaMepbl
Buiibcona, smepHOTO peakTopa, aTOMHOI OOMOBL.

Pemenne 3a1a4 C OHOpOﬁ Ha TMOJIYYCHHBIC 3HaHUWA, B T.4. O 3apsAd€ WU MAaCCOBOM YHUCIIC sapa.
Pacrnio3naBanne (1)I/ISI/I'-ICCKI/IX SIBICHUH B y‘le6HLIX OIlbITaX MW B Opr>KaIOH.ICﬁ JKHN3HU!
C€CTECTBCHHAasA W HWCKYCCTBCHHasA paJuOaKTUBHOCTBD. Onucanyue KBaHTOBBIX SBJIICHUH U
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paboThI

MPOIIECCOB C MCMOIb30BaHNEM (U3NYCCKUX BEIMYUH: MEPHUOJ] MONIypachajaa, SHEPTHs CBS3U
aTOMHBIX sizIep, MeheKT MacChl spa. AHAIN3 IPOIIECCOB U SBJICHUH ¢ UCIIOJIE30BAHIEM 3aKOHOB
W TIOCTYJIATOB: 3aKOH COXPAaHEHHWS JIIEKTPHUUECKOTO 3apsAaa, 3aKOH COXPAHEHHS MacCOBOTO
YHuCIa, MocTyaaTel bopa, 3aKkoH pagnoaKkTUBHOTO pacmasa.

Yyactue B pabore kpymioro croja «®DyHnaMeHTalbHBIC B3auMojeiicTBui. EQuHCTBO
¢usnyecKokapTUHBI MHUpay». Vcnonb3oBaHue HWHGOPMAIMOHHBIX TEXHOJOTHH IS TOUCKA,
CTPYKTYpUPOBaHUS, WHTEPIIPETAlMA M IPEACTaBICHUS WHPOPMAIMH TPH MOATOTOBKE
COOOINEHUH O MNPUMECHCHUU 3aKOHOB KBAaHTOBONW (PH3MKHM B TEXHHKE W TEXHOJOTHSIX,
3KOJIOTMYECKUX ACIEKTaX siICPHON SHEPreTUKHU

Hroro no pazneny
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Paznen 5. 9JIEMEHTBI AC

TPOHOMMUU U ACTPOPU3UKHU

5.1

ONEMEHTBl aCTPOHOMMH
U acTpoPU3UKU

7

1

IlonroroBka cooOmieHNt 00 JTamax pa3BUTUS  aCTPOHOMHH, O TMPHUKIATHOM U
MHUPOBO33PEHUYECKOM  3HAY€HUH  AacTPOHOMHH, O  METoJax  TMOJy4YeHHs  Hay4YHBIX
ACTPOHOMUYECKUX 3HAHUH, OTKPBITUSAX B COBPEMEHHOM acTpoHOMHH. V3yueHne cOBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKACHNU U 3Botonuu ConHua u 3BE37. V3yueHne THUIOB TajakTHK,
panuoralakTHK M KBa3apoB. l3ydueHue JBW)KEHUS HEOECHBIX T, JBOJIONMU 3BE3N H
BcenenHoi, mporeccoB, MPOUCXOISIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTATaKTHIECKOM
cpene, MaciuTaOHON CTpyKTyphl Beenennoif. O0bscHeHue paciupenusi BeeneHHoM Ha OCHOBe
3akoHa Xa06mna. [TlogroroBka Kk 00CYXKIEHHUIO HEPEICHHBIX IPpobieM acTpoHomuu. [IpoBenenue
HaOJIOIeHNH HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOXKEHUN IS
OTIpeIeJICHUs] TOJIOKEHNSI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO AATy: OCHOBHBIE CO3BE3IHS
CeBepHoro nonymapus u spkue 38E31b1. [IpoBenenue Habmonennii B Teneckon JIyHbl, TUTaHET,
Muneunoro I[lytu. Yuactrue B AUCKYCCHH O HEPEIIEHHBIX MPOOIeMax aCTPOHOMUHN

Hroro o pasaeny

[Paznes 6. OBOBIIAIOILIE

E IOBTOPEHUE

6.1

Oo6o061mmaroiee
MIOBTOPEHHE

YyacTie B AMCKYCCHU O PONM (PM3HKH W aCTPOHOMHHU B PasziM4HBIX cdepax JesTeIbHOCTH
yenoBeka. [loaroroBka coobuiennii 0 Mecte (PU3NUECKON KAPTUHBI MUPA B PALY COBPEMEHHBIX
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Ne || HaumeHnoBanue pasaenon KomnuecTBo yacoB
/I 1 TEM IIPOrpaMMBbI Beero|| KontponbHsie || [[pakTdeckue MeToab! 1 GOpMBI OpraHu3aly 00y4eHus. XapaKTepPUCTHKA ACSTEILHOCTH 00yYaroIuXcst
paboTHI paboThI

NpeACTaBiIeHU 0 mpupoze. BrimonHeHne yueOHBIX 3alaHMid, IEMOHCTPUPYIOIINX OCBOCHHE
OCHOBHBIX TIOHATHH, (PM3MYECKUX BEIMYNH U 3aKOHOB Kypca (pmsuku 10—11 kmacco

Uroro no pazaeny 6

MNoBTopeHue n 0606LLeHNE 4

OBIIEE  KOJIMYECTBO| g8 4 7

HYACOB I10 [TPOT'PAMME




YACTHOE OBIIEOBPA3OBATEJIbBHOE YUPEXIEHNE «4ACTHAS HIKOJIA LIOJNB»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInnensust KO CIIb Ne 1798 ot 15.04.2016 1.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— Msikumres I'.S1., Byxosues B.b., Corckuit H.H./ mox penakiueit ITapbenrbeBoit H.A.
®wusuka. 10 knace. YueOnuk. — M: AO «M3narensctBo «lIpocBemienney;

— Msikumes I'.JI., byxosues B.b., Yapyrun B.M./ mox penakuueii IlapbenrreBoit H.A.
®wusuka. 11 knace. YueOnuk. — M: AO «M3narensctBo «lIpocBemienney;

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

— DenepanbHas pabouasi mporpaMma CpeHero oomero oopazoBanus npeamera «Pu3nkay
(6asoBbrit ypoBens) s 10-11 kiaaccoB obpazoBareabHbIX opranusaiuii.— M, 2023;

— Eptotkun E.C., Eptotkuna C.I'. @u3uka. CaMoCTOATENbHBIE U KOHTPOJIbHBIE U PaOOTHI.
10 k1. — M: AO «M3natenncTBO «IIpocBemmenuey, 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 mns  maboparopHeix pabor. 10 xiacc.
— M: AO «(M3parensctBO «lIpocBemenney, 2023;

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

- ®usnka. Buneoomnsitel. Cpenaee obiee ooOpasoBanue (6a30Bbiid ypoBerb). 10-11 kmaccb
- M: AO «M3patensctBO «IIpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpa3zoBarenbHbli  TopTann  «BupTryanpHas  ImIKona», coiepxamuii  cBOOOJHO
pacnpocTpaHsieMble 00pa3oBaTelbHbIE PECYpChl U 00pa3oBaTeIbHbIE PECYPCHl, pa3paboTaHHbIE
corpynaukamu YOV «UII LHOAVIB», sBnstomyecs WHTEIIEKTYadlbHOM COOCTBEHHOCTHIO
yUpeKACHUs, pa3MeIeHHOM Ha oOpa3oBarenbHoit miarGopme MOODLE (URL: https://vsdo.ru)

— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/).
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