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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOU
oOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernojaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Cogepxanue mporpaMMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peaM3allli MEKIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC IEJIN M3y4YeHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yJIbTaThl OCBOCHHMS Kypca (U3WKW: JMYHOCTHBIC, METallpeIMETHbIC, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojaMm oOydeHusl.

®u3rka Kak HayKa o0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BEICTyIas B KauecTBE Yy4eOHOTO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHeH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTY4YEHHMs] HOBBIX
MaTepuasoB C 3aJJaHHBIMUA CBOWCTBaMU U Jpyrux. M3yueHune Gu3MK BHOCHUT OCHOBHOM BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOUN KapTUHBI MUpa 00yJaromuxcs, B GOpMUpPOBaHHE YMEHUI
MIPUMEHSATh HAYYHBIA METOJ MTO3HAHUS TP BHITIOJTHEHUN UMU YYEOHBIX HCCIICOBAaHUH.

B ocHoBy kypca pusuku 11t ypoBHsI CpeiHET0 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK IPUHIUIBI €r0 IOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U DKOJIOTHUECKUMHU TTPOOIIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peaansyercs MOCPEACTBOM BBEACHHS 3JIEMEHTOB COAEpKaHMUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3WKHM HAa YpOBHE CpETHEro oOmero o0pa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPexIe BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX pabOT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOsl U3 0COOEHHOCTEH TUTAaHMPOBAaHMS M OCHAIeHus Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENAETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HbIX pa3zaenoB. /i KaueCTBEHHBIX 3a]lau NPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C MPUHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYJOBaHUE JIsi YUEHHUECKUX IMPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OOy4aromuxcs K HayuYHOMY H3YYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYyabHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJICTABICHUH O HAyYyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;



(dbopMHpOBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMUpOBaHHE YMEHHI OOBSCHSATH SIBICHUS C HCIIOIH30BaHHEM (DH3UUECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpoBaHUE TIPEACTABICHUN O PO (DU3MKH JUIA Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHUH.

JocTiwkenne 3TUX Ienell oOecreynBaeTcsi pelIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o0Iiero o0pa3oBaHus:

pUOOpeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, STEKTPOUHAMUIKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHWA B TPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IWYHBIX 33/Ja4 C SBHO 33aJaHHON (hU3HYECKOi
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE co3/JaHue (usmdeckoi
MO/IeJIY, aJIeKBAaTHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHUX
OKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH IIOJIy4EHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha YpPOBHE CpeIHEro oOIIero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBedeHHsS 1ab0paTOpHBIX padboT u
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupoje. HayuHele MeToasl mo3HaHUs OKpYy»Karolero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuid u npoueccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponb 1 Mecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPaKTUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3zgen 2. MexaHuka



Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKEHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CKOpocTh (CpeAHssl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHUE
MaTEpUaIbHONW TOYKH, MX NPOEKLMH Ha OCH CHCTEMBI KOOpAHHAT. CllojKeHUE NepeMeleHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILECHUS MaTCpUAIbHON TOUYKHA OT BPEMEHHU.

CoboaHoe nazeHue. Y ckopeHue cBOOOIHOTO NaleHHs..

KpuBonuneriHoe nBHKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa obpanieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHnyeckue yCTpoiiCTBAa W IPAKTUYECKOE IMPUMEHEHUE: CIUIOMETP, JABM)KECHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IEpEIayH.

Jlemoncmpayuu

Mogenb cucteMpl OTCUETA, HIUTFOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM IIPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenne aBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.

Hanpasienue cKkOpoCTH IIPY IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3yueHne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLUEHHMS — MEXKIYy — NIYTAMH,  INPONMACHHBIMM  TEIOM  3a
[IOCJIEIOBATEIbHBIE pPaBHBIE IPOMEKYTKM BPEMEHHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUKEHUS MAPUKA B BA3KOU KUIKOCTH.

N3yuenne nBU>KEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cumna. IlpuHnmn cynepno3unmu cuil. Btopoi 3akoH HeroTtona mis
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenne. Bunbl Tpenust (mokos, ckoibxeHMs, kaueHus). Cuna TpeHusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdunument tperns. Cunia conpoTHBIECHUS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO TEJA.
TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOAUIMIHUKH, JBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBneHne nHepLUU.
CpaBHEHHE Macc B3aUMOJICUCTBYIOIINX TEJI.



Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTb CHUJIBl YIIPYTOCTH OT JepopMaLuu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U NAJCHUU.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBrxeHus: OpycKa 110 HaKJIOHHOM IIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yClIoBUN PaBHOBECUS TBEPIOTO TeJla, HMEIOILEr0 OCh BPALCHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynbc MarepralibHON TOYKHU (T€a), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETUYECKOMH
DHEPIUH.

[TorennmansHas sHeprus. [loTeHnManbHAs SHEPTUS yIPYTro Ae(POpPMUPOBAHHON MPYKUHBL.
[TorennuanbHas sHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble U HEMOTEHLHMaNbHble CHIbl. CBA3b pabOThl HEMOTEHUHAJIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUU.

VYipyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBAa U INPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIMATBHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOTHl CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pazngen 3. MoJiekyJisipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 000CHOBaHHE.
BpoyHnoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BeniecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pazMmepbl moiiekyn. KoimuecTBo BemiecTsa.
[TocrositHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens naeansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOM TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemImepaTypa Kak Mepa CpeqHel KHMHETHYeCKOH SHepruu
TEIUIOBOrO JBWKeHUs vactull rasza. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbITh! 0 AU(PY3UHN KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Monens, nirocTpupyonias Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS NICAIIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

OmnpeneneHnue Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSs 3HEpPrusi TepMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KonauuecTBo TenmaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJCAIBHOTO raza. Buael Teruionepenadn: TeIONPOBOAHOCT, KOHBEKLMS, U3TyYCHHUE. Y AebHas
TEIJIOEMKOCTD BelecTBa. Koan4yecTBo TEIUIOTHI IIpHU TEIUIONepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOIEccoB B MPUPOIE.

TemioBeie MamuHbL. [IpuHIUIBL AefCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus 3HEpTUU B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [ukin KaphHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHnueckue yCTpoiiCTBAa M MPAKTUYECKOE IMPUMEHEHHWE: [BUTAaTelb BHYTPEHHErO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM IO/ JEHCTBHEM CXKaTOr'0 BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTEéM
TpeHUsI (BUCOIEMOHCTPALIHS).

W3MmeHeHne BHYTpeHHEH sHepruu (TeMIepaTyphl) Tela Ipu Teruionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHHUsl, PEaKTUBHOTO JAIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KkouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachlmeHHbil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucrannnueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpuctannusanus. Y aeiapHas
TeruioTa miasiaeHusd. Cyonumarus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyeckud 3apsana. JlBa Buga AJIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHi — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh 3nexkTpuueckoro mnosid. [IpuHiun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNPpsyKEHHOCTHU 3JIEKTPUUECKOT0 MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh HOTEHIUANOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKkTpruueckas MpoOHUIIaeMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCAaTOopa.

TexHu4eckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBre Ha’neKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TI0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTOSHUS MEX]Ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

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

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [1locTOSIHHBIH TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTKa LEH.

DIEeKTpUIECcKoe COIIPOTHBIICHUE. VY nensHOE COIIPOTHBIICHUE BEIICCTBA.
[TocnenoBarenbHOE, MapalIeabHOE, CMEIIAHHOE COCIMHEHNE IIPOBOIHUKOB.

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



DNEeKTPOABUKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBICHUE NCTOYHUKA TOKA. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOpAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
Jucconuanus. JNeKTPOIIn3.

DnekTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MonHus.
IIna3zma.

TexHnyeckue yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble IPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpBl, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH MO, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIyIPOBOJIHUKOBBIH JIMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeJMHEHHUE POBOIHUKOB.

[Ipsimoe uM3MepeHne 3JIEKTPOABMKYILIEH cuibl. KOpOTKOE 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHne  2JIEKTPOABWIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce oCyIIECTBISETCS C y4ETOM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAy4HbIM (Qakr, rumoresa, (uznyeckas BeTUYMHA, 3aKOH, TeOopus, HaOIrojeHue,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHe CHCTEMbl ypaBHEHUH, IJMHeWHas QyHkuusa, mnapabdona,
runep0oia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIHMH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanmueckoe JBUKEHHE B )KMBOU Mpupoae, 1uddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALINS, FaJbBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3yXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUe JBMKCHUM C UCIIOJIh30BAHMEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMITyJIbca B TEXHUKE (pakera,
BOJOMET W Jpyrue), JBUTATENhb BHYTPEHHETO CrOpaHWs, IMapoBas TypOuHa, OBITOBOU
XOJIOJIWJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTHH MOJYYEHUS COBPEMEHHBIX MaTEpPUaIOB, B TOM YHCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, AJICKTPOHATrPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoguHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUSA

ITocrosiHHbIE MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
BekTop maruuTHON MHIyKUMU. [[pUHIMN Cyneprno3ulMU MarHUTHBIX MOJieH. JINHUM MarHUTHOM
uHayKuuy. KapTuHa AMHUI MarHUTHOW MHYKLWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA WMHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO TPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaencTeue npoBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib U HallpaBIICHHE.

Cwia Jlopenna, €€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HneKTpOMarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIIHH.
DIEKTPOABMKYILAS CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapazest.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIAS CUJIa WHIAYKIMA B TMPOBOJHHKE,
JIBIDKYIIIEMCS TIOCTYTIaTEILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHIYKIIMHU. DIEKTPOJBHKYIIAs CHUJIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3aumopeiicTBrue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno JleHna.

3aBUCHMOCTD DJICKTPOIBHKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MIOTOKa.



SIBneHre caMOUHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBlI€HUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuyeckue KoseOaHus. ['apmMoHuueckue
kosebanusa. Ilepuon, wactora, ammmryna u ¢asza kosnebaHuid. IIpyXMHHBIH MasTHHK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOaHui. IIpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KoJIeOaTeIbHOM KOHType. AHAJIOrusl MEXJYy MEXaHWMYECKMMH M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyXIeHHbIE MeXaHUUYECKUE KOJeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennbiil Tok. CUHYCOMAATBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa wucnosp3oBaHus
AJIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOIO TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB Koyie0aTenbHON CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKHUM
MasITHHK).

Habmroenue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NCTOPA, KAaTYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHU Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NEPEMEHHOTO TOKAa B ILENM M3  IOCIEIOBAaTEIbHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnipocTpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
u januHa BosHBL. [lomepeunble M mpojaonbHble BOJHBL. HWHTepdepeHius u nudpakuus
MEXAHUYECKUX BOJIH.



3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3JIyYEHUS 3JIEKTPOMAarHUTHHIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO#l BoiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IIpeJIOMJIeHUe, moysipu3auus, audpakuusa, uHrepdepeHuus. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIMIIBI paguOCBA3H U TeNeBUACHUA. Pagronokanuys.

DIEKTPOMAarHUTHOE 3arps3HECHUE OKPYXKAIOUIEH CPENIb.

TexHuyeckue ycTpoilcTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUarHOCTHKa B TEXHUKE U MEAMIMHE, pajaap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaOGnronenue oTpaxxeHus U MpeoMIeHU MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmonenne cBsI3M I'pOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IIPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHOMN Cperie.
JIyd cBera. ToUEUHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJEHHs cBeTa. AOCOMIOTHBIA  IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBIl yroa IOJTHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomue M pacceuBarolmiue JHUH3bL. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cujia TOHKOM JUH3bL. [locTpoeHue n3odpakeHuil B cOOMparOUX U pacCEenBaIOIINX
nuH3ax. @opMyia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JIBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIHOHHYIO PEHIETKY.

[Tonsspu3zanus ceerta.

TexHuuyeckue ycTpoWcTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAs
peIméTKa, NOIAPOnL.

Jlemoncmpayuu



[IpamonuHEetHOE pacHpOCTpaHEHUE, OTPAKEHHE U TpejIomiieHue cBeTta. OnTudeckue
puOOpHI.

[TostHOE BHYTpEeHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mogenu MUKpPOCKOTIA, TEJIECKOIa.

Habmonenue natepdepeHnm crera.

HaGmonenue nudpakiuu cBera.

Habmionenue nucnepcuu cBera.

[TomrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

HabGmonenue qucnepcuu ceerta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, MPUHIUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTUIIBI. DHEPTHs TTOKOSI.

Pasznen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmymna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
dboToHa.

OtkpeiTue u wuccienaoanne Goroadpdexra. Omnbitet A. T'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitHa a1 poroadpdexra. «KpacHas rpanuna» porosddexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA M NpaKTHUECKOe NpUMEHEHHe: (POoTo3aeMeHT, (OTOAaTUuK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
Mmozenb atoMa. [locrynater bopa. U3nydenue u normnomieHue (GOTOHOB IpU MEPEXOE aTroma ¢
OJIHOTO YpOBHSI ASHEpruM Ha Jpyroil. Buasl crnextpoB. CHEKTp YpOBHEHl SHEpPruu aroma
BOJIOpOAA.

BosHoBBIE cBoiicTBa yacTull. BonHbl ge bpoiinsa. KoprycKyJisspHO-BOJHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3y4YEHHUE.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnuenb onbiTa Pezepdopaa.
OrnpeneneHne JIMHBI BOJIHBI Jla3epa.
HabumroneHne nuHeHyaThIX ClIEKTPOB U3IIYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue TMHEHYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTh CTpOEHHS  fA1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno coctaBa paaloakKTUBHOTO U3ITyUYEHHUS.
CsoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI.
OtkpeiTue npoToHa W HeilTtpoHa. HyknonHas monens siipa IeiizenOepra—lBaHeHko.
3apsin saapa. MaccoBoe yucio sigpa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprus CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiemMbl M TEPCIEKTUBBI  SIECPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoi KapTUHBI MUpa.
TexHUYeckue yCcTpONCTBAa M NPAKTHUECKOE NPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

OTalbl pa3BuTHA  ACTPOHOMUMU. HpI/IKHa)IHOC U MHPOBO33PCHYCCKOC 3HAYCHUC
ACTPOHOMMHHU.

Bun 3Bé3mH0r0 HebGa. Co3Be3aus, ipkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ComHeuHas cucTeMa.

Connue. ConneuHnast akTUBHOCTh. Mcrounuk sHeprun ConHUA W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKU. JlHarpamma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI
IJaBHOM MOCICAOBATCILHOCTH. 3aBHCHMOCTH «Macca — CBETUMOCTHY IS 3BE3J TIJIaBHOU
MoCJe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE37. COBpEeMEHHBIE NPEACTaBICHUS O
MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nerxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe u3inyueHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtonieHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICNICHUS MOJI0KEHHsI HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nomyuiapus 1 sipKkue 3BE3.bl.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee NOBTOpeHHE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM H
9THUYECKOW cdepax AeATEIIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PHU3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HAay4HOW KapTHHE MHpA, pPOJb (HU3HMUECKOW Teopur B (HOPMHUPOBAHUU
npeCcTaBiIeHUu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocylecTBisieTcss ¢ y4€TOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nonsimus, CBA3aHHbIE C M3YYEHHEM METOAOB HAyYHOIO IO3HAHMSL:
SBJICHWE, HAYYHbIM (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJ00HS TPEYTOJIbHUKOB, OTPEICTICHNE TUIOMAIN TUIOCKUX (QUTyp B 00BEMa Tell.

buonoeusn: snexrpuueckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIe IBI)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTalNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyaA, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTpOIIEpeiad, T€HEPaTop MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs Tedb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBocHHE y‘-IC6HOFO npeamera «®Du3nka» Ha YPOBHE CpCAHCTO O6H_ICPO O6p8.30BaHI/I$I
(63.30BLII>1 ypOBeHL) JOJIKHO o0ecneyuTh JOCTHUIKCHUC CJICAYIOIUX JJUMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMTPEAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS yueOHOro mnpeaMera «DHU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAalMi, IO3UTHBHBIX BHYTPEHHHX



yOeXIeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOT'O OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE PEaIn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaroumlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAAULMOHHBIX OOIICYEIIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOIo OOILIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUU B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHE B3aUMOJAECHUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUM C MX
(GYHKUMAMU U Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUXKEHUSM POCCUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOIO TIOBEJICHUS;

CIOCOOHOCTh OLIGHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B JCATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIero;

4) 3cTeTHYeCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayliel
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CITIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphbl, OCO3HaHME TIJI00AJBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pU3MKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (prU3HYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOLECCe U3YUYeHUS (PU3UKU
OCYHIECTBIISITh IPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
ba3soBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUH JESITEIILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBHUSIX PEATbHOrO, BHUPTYaJIbHOTO |
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAamMu (pu3mdecKoi
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(GuU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BJIAJETh BUAAMM JACSATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIpPETalUH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3/IJaHUHU Y4E€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UpOBATh 3ajady, BBIABUTATh
TUINIOTE3y €€ pEelIeHMs, HaXOAUTh apryMEHThl Jid JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHbIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQJIETh HABBIKAMU TOTy4YeHUS MH(OpManuu (U3NIECKOTO COJAEPKAaHUS U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYUIECTBJIATh IIOMCK, aHAJW3, CUCTEMATHU3alUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBaHUI SPTOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (UIUYECKOTO COACpPKAHMS B Pa3IUYHBIX QopMmMaTax C Y4ETOM
Ha3HayeHWs: WHGOpPMAlMM ¥ [ENeBOM ayIJUTOPHH, BBIOMpas ONTHMANbHYI (opmy
MIPEICTABIICHHS U BU3YaIU3aLNH.



KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C yuéToM OOUIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHCTBUM, pPACIPENCNIATh POIU C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NESATENBHOCTh B 00JacTu (GU3MKU U
ACTPOHOMHH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKo paboThl € Y4ETOM UMEIONIUMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;
pacuIupsTh paMKH y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JSPYAMIMH B 00JacTH  (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUS COBEPIAeMbIX JEeWCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
HCITOJIH30BaTh MPUEMBI peIISKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB JACSITEIbHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OMIUOKH.



B nporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpEAHET0 OOIIero o0pa3oBaHUs y OO0yYaIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHAILHBIH
UHTEJUICKT, MPEANoJarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIMpOBaHMUs, BKJTFOUAFOIIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAILHBIM
U3MCHEHHSIM H [TPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMK, BKJIOYAIOIICH CTPEMJIEHHE K OCTIIKCHHIO IEIU H YCIEXy,
ONTUMU3M, MHUIIUATHBHOCTb, YMCHUC HeﬁCTBOBaTL HUCcxoasa u3 CBOUx BO3MO)KHOCT€I>1;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUYHUTBIBATh €TI0 MPHU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COIIEPEKUBAHHMIO;

COIMAIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOINICHUS C IPYTHMH
JFOAbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonny oOydenusi B 10 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHU COBPEMEHHOU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHUH, B MPAKTHUECKOMN
JESTEIbHOCTH JIOJIEH;

VYUTHIBATh TPAHUIBI TMPUMEHEHHUS HW3YYCHHBIX (PU3NYCCKUX MOJCNIeH: MaTepHhaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOILIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
IBUKEHHE 10 OKPYXXKHOCTH, WHEpLUs, B3auMmopeictBue tei, auddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHME KUIKOCTEH M TBEPIBIX TeEJ, U3MEHEHHE 00BbEMa TeNn MpPHU HarpeBaHUU
(oxJ1aXx/1eHNN), TEIJIOBOE paBHOBECHE, MCIIapEHNE, KOHIEHCAlUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE ABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
coCyJlle, CBA3b MEXAY IapaMeTpaMu COCTOSHHMS Ta3a B H30IMpOLECcCaxX, dSJIEKTPU3ALMs Tel,
B3aUMO/ICHCTBUE 3aPSI0B;

OTIMCHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYECKHe BEIUYHHBI: KOOPIUHATA,
MyTh, NEPEMEINICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejia, CHIa, UMIYJbC Tela, KMHeTHYecKas
DHEprusi, MOTEHIMANbHAS DJHEPTUs, MeXaHW4eckas paboTa, MeXaHM4YeCKas MOIIHOCTh; IMPHU
OTMMCAaHWU TPABWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJB3YEMBIX BEIWUYHH, HUX
0003HaYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BETHUHHY
C APYTMMU BEIUYHMHAMU;

ONUCHIBAaTh H3YUYEHHBIE TEIUIOBbIE CBOWCTBA TE€JN M TEIUIOBBIE SBJICHHS, HUCIOJIb3Ys
¢dusznyeckue BEIMYMHBI: JaBlIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO JIBUKEHUSI MOJIEKYJ, CpeJHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, kod(h(UIMEHT MOJe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATENIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHI CMBICI UCIIOJIb3YEMbIX BEITUYHH,



uX O00O03HAYEHUS M EOUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME HaHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTMMH BETUYMHAM;

ONUCHIBATh M3YUYCHHBIC SJIEKTPUUECKHE CBOWCTBA BEILECTBA M DJICKTPUUECKHUE SBJICHUS
(mpotiecchl), UCHONB3YSl (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsill, dJIEKTPUUYECKOoe MoJe,
HaIpsOKEHHOCTh MOJIS, IOTEHLUWAJ], pa3HOCTh ITOTEHUMAJIOB; MPHU ONUCAHUU MPABUIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJNIB3yEMbIX BEIWYMH, MX OOO3HAYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH,

aAHAIM3UPOBATh (U3NYECKUE MPOILECCHl U SABIICHUS, UCHOJb3YS (U3NYECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HbproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHILIUIT CYNEPHO3UIIUN CUJI, TPUHIUIT
paBHOIPaBUs WHEPIHUATBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHUYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICIOBAHHIO (PU3UYECKUX SIBIICHUH M IPOILIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu 3TOM  (HOpMyIHpOBaThH
npobiieMy/3amauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISAITh TIPSIMBIE M KOCBEHHBIE M3MEpEHUs (U3HUYECKUX BEJIMYUH, TPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS U UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
NpSIMBIX HM3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BETUYMH B BUAE TaONIUIl U TpadUKOB, JIEIaTh BHIBOIbBI
M0 pe3yJibTaTaM UCCIEAOBAHUS;

coOnrofath mpaBuia O€30MacHOr0 Tpyda MpU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4e€OHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BAHNUS;

pemiate pacuéTHbIE 3ala4dl C SIBHO 3a/laHHOM (U3UYECKOW MOJENbI0, HCIONIb3YS
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BHIOUpATh (U3UUYECKYIO
MOJI€JIb, BBIIEIATh (PU3NUECKHE BETUYUHBI M (HOPMYJIBI, HEOOXOIUMBIE Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUYCHUS (PHU3NUECKON BETUINHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LIETIOUKY
paccyXIeHUl ¢ OTOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC WH(POpPMaIMOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMA W TPEACTaBICHUS YYeOHOU W
HAYYHO-TIOMYJSIPHONH HH(POpPMAINK, MOJYYCHHONH €3 Pa3INYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaeMyt0 HH(OpMaIIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIONIB30BAaTh TEOPETHUECKUE 3HAHMS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXPAaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO TMOBEJCHHS B OKpY Kalollel cpeie;



paboTaTh B TpYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYNIBL, PAIMOHATIBHO pacCHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYyalHsIX, aJICKBAaTHO OIICHWBATH BKJIAJ Ka)JIOTO M3 yYaCTHUKOB TPYIIBI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.

K xonny oOyudenus B 11 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

JIEMOHCTPHUPOBATh HA MPUMEPAX pPOJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHUH, B MPAKTHUECKOMN
NEeSITEIbHOCTH JIFOJIeH, 1eJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJACNEH: TOYCUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYCUHBIA MCTOYHUK CBETA, SJACpHAsl MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTIO SIIpa MPH pelieHur GU3MYECKUX 3aay;

pacrno3HaBaTh (pU3MUECKHe sBIEHUS (MpoILecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA ¥ KBAaHTOBOUM (DM3HMKH: AJICKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIMS, JCWCTBME MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBIKYIIUHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakiuus W MOJSIPU3ANUAS CBETa, JUCICPCUs CBETa,
doroanekrpudeckuii 3¢pdekt (porodddekr), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OMKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U AJICKTPOMATHUTHBIC SIBJICHUS (IPOIECCHI),
UCTIONB3Ysl (U3MUYSCKHE BEIMYUHBL: JJICKTPUUYSCKUN 3apsij, CHJIa TOKa, SJICKTPHUECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIECHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIAs CHUIIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHIa, WHIyKTUBHOCTb
KaTYIIKA, SHEPTHsl DJIEKTPUUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KOJIeOaTeIbHOM KOHTYpE, 3apsii U CHJia TOKa B MPOIIECCE TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsHHWE M ONTHUYECKas CUja JMH3bI, MPU OMUCAHUH MPABHIBHO
TPAKTOBaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIUYHH, UX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;

OTNUCHIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHHUS M TMPOIECCHI, HUCIOJIB3YS (PU3HUECKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M 4YacTOTa CBETa, DHEPTus W
uMnynsc (OTOHA, TMEPUOJ TOJypacmhaaa, dHEPrHsl CBSI3W aTOMHBIX S7ep, MPU ONUCAHUU
MPaBUILHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEeMBIX BEJIMYUH, UX OO0O3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JMaHHYIO (PU3MUECKYIO BEIUYWHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKOM BEITMUUHBI;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHIMIE: 3aKk0oH OwMa, 3aKOHBI IIOCJIENOBATEILHOTO W TapaIEIbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUuM, 3aKOH
COXpaHEHHUS WMITyJIbca, 3aKOH COXPAHCHUsS DJIIEKTPUUECKOTO 3aps/ia, 3aKOH COXpaHEHUS
MaccoBOIr0 4YHclia, MOCTyJaThl bopa, 3aKOH paaMOaKTUBHOrO pacmajna, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKEHHE W YCIOBHUS (TPaHUIIB,
00JacTi) IPUMEHUMOCTH,



ONpENENATh HANPABICHWE BEKTOPA MHAYKLIMU MATHUTHOIO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBAeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SIBJICHHH W IPOIECCOB C
UCIIOJIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHUH: Tpu IToM  (POpMyIUpOBATH
npobnemy/3agayy M TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH OIBIT U (HOPMYITUPOBATH BBIBOKI;

OCYUIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYUH, HPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEpPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLICHKU
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuXx BENWYMH B BHAE TaOmUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHMSI,

coOnronarh mnpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 OSKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATENILCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYI0BaHMUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbI0, HCIOIb3Ys
¢du3nUeckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4ll BEIOUPATh (PH3HUECKYIO
MOJIeJIb, BBIACIATH (PU3NYECKUE BEIMUMHBI M (POPMYJbI, HEOOXOIMMBbIE i €€ peIIeHuUs,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAILHOCTD MOJYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHMUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccy>XJIeHHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMONb30BaTh MPH pPEUIeHHH YYeOHBIX 3aJad COBPEMEHHble HH(OPMAIMOHHbIE
TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAMH U TPEICTaBlIeHUs y4eOHOH u
HAyYHO-TIOMYJISIPHONM HMH(QOpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOIyYaeMylo HH(OPMAIINIO;

OOBSICHATH NPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPAaHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKPY KaIOILEH Cpee;

paboTaTh B IpYMIIE C BHIIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 yYaCTHUKOB TPYMIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
4.1 C)
flekTpoctatiia 10 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

Peasm3anus BocMTAaTeILHOIO MOTEHIUAJIA YPOKA (BHABI M (POPMBI 1eATEIHLHOCTH)

Bocnuranue YBAXKXUTCIIBHOTO OTHOIICHUSA K JOCTUIKCHUAM MHpOBOfI 1 OTE€YECTBEHHOM HAayKH, OCO3HAHUC BA)KHOCTU HUX NIPHU3HAHUA U

COXPAaHCHUA, Q)OpMHpOBaHI/Ie HHTCPECAa K MHHOBAIIMOHHBIM IIpOLECCaAM U TEXHOJIOT'MYCCKUM HOBUHKAM.

OnBIT CaMOCTOSATEIIHLHOTO HpI/I06peTeHI/I5I HOBBIX 3HaHPII>i, MMPOBCACHUA HAYUHBIX PICCJ'I@I[OB@.HPIIZ, OIIBIT HpOCKTHOﬁ ACATCIIBHOCTH, OIIBIT

HU3YYCHUS, 3allIUTBI 1 BOCCTAHOBJICHUSA KYJIbTYPHOI'O HACJICAWA YCJIOBCYCCTBA, OIIBIT CO3JaHUA COOCTBEHHBIX HpOI/I3Be)ICHI/II\/’I KYJIbTYPBbI, OIIBIT

TBOPYECKOT'O CAMOBBIPAXXCHUA,; OIIBIT BEACHUA 3T0POBOIO 06pa3a JKU3HU U 3a00THI O 3A0POBBE APYTUX J'IIO,[[CIZ; OIIBIT OKa3aHUus IMMOMOIIIH

OKpYyKarouMm, 3a00THI O MAJIBIIIAX WM IOKUIIBIX JTIIO X, BOJ'IOHTepCKI/II\/JI OIIBIT, OIIBIT CAMOIIO3HAHHA M CaMOaHaJIn3a, OIbIT COIIMAaJIbHO

MPUEMIIEMOT'O CaMOBBIPaXCHUA U CaMOpCaIn3alvuu.

Hcnons3oBaHue prHHOBOfI, HapHOﬁ, HHHHBHﬂyaﬂLHOﬁ (I)OpM opraHu3anvu ACATCIIBHOCTU
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHhIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edso00.ru/7f41c97¢
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;ISSJ:I/I;I;?:;;ES/I;MICWC
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ﬁf;igﬁﬁfﬂcgk
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

Peasm3anus BOCIMTATEILHOIO MOTEHIMAJIA YPOKA (BHABI M (POPMBI AeATEIHHOCTH)

Bocnuranne YBAXKUTCIIBHOTO OTHOIICHUA K JOCTHXXCHUAM MHpOBOﬁ M OT€YECTBEHHOMN HayKH, OCO3HAHHE BaXKHOCTHU X ITPHU3HAHUA U

COXpPaHCHUA, (bOpMI/IpOBaHI/Ie HHTEPECCAa K MHHOBAIMOHHBIM IIpoHeCcCaM U TEXHOJIOTMYECKNM HOBHUHKAaM.

OMBIT CaMOCTOSTEIIFHOTO HpI/IO6peTeHI/I$I HOBBIX 3HaHHI>'I, IMPOBCACHUA HAYUHBIX HCCHC}IOB&HI/Iﬁ, OIIBIT HpOGKTHOI\/’I JACATCIIBHOCTH, OIIBIT

HN3YYCHUS, 3allIUTBl 1 BOCCTAHOBJICHUA KYJIBTYPHOI'O HACJICANA YCTIOBCYCCTBA, OIIBIT CO3JaHUA COOCTBEHHBIX HpOI/ISBe)IeHI/Iﬁ KYJBTYPBI, OIIBIT

TBOPYECKOT'O CaMOBBIPaXCHU A, OIIBIT BEACHUSA 310POBOI0 06pa3a ’KH3HHU U 3a00TEI O 3A0POBBE APYTUX J'IIO)IGI\/'I; OIIBIT OKa3aHHUA ITOMOIITHN

OKpYyZKarolunmMm, 3a00THI O MaJIbIIIAX MW IMOKUIIBIX JTI0 X, BOJ'IOHTCpCKI/Iﬁ OIIBIT, OIBIT CAMOIIO3HAHHA U CaMOaHaJIn3a, OIIbIT COLITMAaJIbHO

MMPpUEMIIEMOTO CAMOBBIPAXKCHUA U CaMOpPCAIIU3allnH.

Mcnionb30Banue rpynmnoBoii, mapHOH, HHAUBUAYaTbHON (OPM OpraHU3aluu eI TeTbHOCTH
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