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MHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢usmke 6a30BOro ypoBHs Ha yPOBHE CpeHETO 00111ero 00pazoBaHus pazpadboTana
Ha OCHOBE IMOJOXKEHMA U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
nporpammsl, npeacrasieHHbix B @I'OC COO, a takxke ¢ yuétoM denepanbHOi paboueil mporpaMmbl
BOCIIMTAHUS W KOHLENIMM TpernojaBaHus ydeOHoro mnpeamera «Dusmka» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit deneparuu, peanusyomnx 0CHOBHbIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copepxanue mporpaMMbl 1O (U3UKE HAMpaBiIeHO Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyuatonuxcst 10—11 kmaccoB npu 00yueHnn ux Gpu3uke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-EATEIbHOCTHOTO nojaxona. [Iporpamma mo ¢usuke coorBeTcTByeT TpedboBanusm PI'OC
COO k niaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yibTaraM OOydYeHHs, a
TAaK)X€ YYUTHIBAET HEOOXOIMMOCTb pealM3alMi MEXIPEIMETHBIX CBS3eH (PU3MKU C €CTECTBEHHO-
HayyHbIMM Y4eOHBIMU NpeaMeTamMH. B Hell ompenensioTcss OCHOBHBIE LENM M3y4yeHUs (U3MKU Ha
YpOBHE cpenHero ooOumiero oOpa3oBaHMs, IJIAHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3HMKU:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IaHUpyEeMble pE3yJabTaThl OCBOCHMS Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIE Pe3yabTaThl M0 rojiaM O0OyUeHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka O HamboJjiee OOIMMX 3aKOHAaX MPUPOJBI, BBICTYINAs B KadyeCcTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIQJ] B CHUCTEMY 3HaHUI 00 OKpYKalolleM MHpe.
IkonpHBIA Kype (DU3MKU — CHUCTEMOOOPa3yIOIUi JUIsl €CTECTBEHHO-HAYyYHBIX Y4€OHBIX MPEAMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB W SIBJICHUM, H3y4aeMbIX XUMUEH,
ounosoruent, ¢uznueckoil reorpadueit M acrpoHommen. lcmonb3oBaHWEe M aKTHBHOE MPUMEHECHHE
(bU3UYECKUX 3HAHUU ONpEAeNseT XapaKTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEpPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, TMOJY4YEHHsS HOBBIX MAaTE€pHAOB C 3aJaHHBIMU
cBoMcTBaMM U Jpyrux. M3ydyeHue Qu3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa oOydaromwuxcs, B (opMHpOBaHHE yMEHUN NPUMEHSATh HAayUHBI METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.

B ocHOBY kypca ¢u3uku uis ypoBHSI cpeqHero oOuiero oOpa3oBaHMs IMOJIOKEH PSA UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISIETCA JIOTUYECKH 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX paslieioB (DM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCMYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUM C HeW marepuan Kypca (QU3MKU OOBEAMHEH BOKPYT
¢busnueckux teopuii. Benymmum B Kypce siBnsiercss GOpMUPOBAHUE MPEICTABICHUM O CTPYKTYPHBIX
YPOBHSX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NpeArnojaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIuana (U3NYecKoi HayKu, OCMBICIICHHE CBSI3M Pa3BUTHS (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJOIMYECKHUMHU ITPOOIEMaMHU.

Hoes npuknaonou nanpaenennocmu. Kypc (u3MKM mpeanosjaraeT 3HAKOMCTBO C IIHPOKHUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes  oxonoeuzayuu  peannsyercss TOCPEICTBOM  BBEAEHHUS 3JEMEHTOB  COJIEpXKaHMS,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI C Pa3BUTUEM TEXHUKHU
Y TEXHOJIOTUH, a TaKkke 00CyXIeHUs MPOoOJIeM PallMOHATIBHOTO IPUPOAONOIb30BAHUS U SKOJIOTHYECKOM
0€30IMacHOCTH.



CrepkHEBBIMU dJIEMEHTaMH Kypca (PU3HKH HAa YPOBHE CPEAHETO 0O0IIEro 00pa3oBaHUs SIBISIOTCS
¢dusnueckue Teopun ((GopMHUPOBAHHE MPEICTABICHUN O CTPYKTYpE TOCTPOCHUS (PU3HUECKON TEOpUH,
pouin pyHIaMEHTAIBHBIX 3aKOHOB ¥ IPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOJIC, T PAHHIIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHIA U TIPOIIECCOB).
CuCTEeMHO-JISITEILHOCTHBIA MOAX0M B Kypce (M3MKH pealn3yeTcsl MPEekIe BCEro 3a CUéT
OpraHU3aIUK SKCIIEPUMEHTAILHOM AeITeIbHOCTH oOyJaronuxcs. [ 6a30Boro ypoBHs Kypca QU3HKU
— 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTAILHBIX KPATKOBPEMEHHBIX SKCIIEPHMEHTOB M JITAOOPATOPHBIX
paboT, KOTOpBIC B ITporpaMmMe 1o (pu3nke 0ObEIMHEHBI B OO CIIMCOK YICHUYECKUX MPAKTHUSCKHUX
paboT. Beienenue B ykazaHHOM IiepeyHe 1a00paTOPHBIX pabOT, MPOBOIMMBIX IS KOHTPOJIS ¥ OIICHKH,
OCYIIECTBISIETCS YIaCTHUKAMH 00pa30BaTEIBLHOTO MPOIecca UCXOAs U3 OCOOCHHOCTEH TUTaHUPOBAHHMS
U OcHamieHusi kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBIaIeHUE OOYJAIOUIMMHCS YMEHUSMHU
MIPOBOJINTH KOCBCHHBIC H3MEPEHUS, UCCIICIOBAHMSI 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIOKESHHBIX THITOTE3.
Bonpiioe BHUMaHHE yAENSETCS PENICHHIO PACUYETHBIX M Ka4eCTBEHHBIX 3amad. [Ipu stom s
pacUéTHBIX 3a/ay MPUOPUTETOM SBJISIOTCS 3aa4d C SBHO 3aJaHHON (PH3UYECKOW MOJICIbIO,
MTO3BOJISIFOIIHE TPUMEHSTh U3YUYEHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jielia Kypca, Tak U
WHTETPUPYS 3HAHHS U3 Pa3HbIX pa3esioB. 1JIg KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SBIISIOTCS 3a/IaHuUs
Ha OOBSICHCHHE NIPOTEKAHUS (PU3NYCCKUX SBJICHUN M MPOIIECCOB B OKPYKAIOMIEH JKH3HH, TPpeOyroue
BBIOOpa (PU3UIECKOM MOJICITH JUISl CHTYAIlHH MTPAKTUKO-OPHCHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k MarepuaabHO-TEXHHYECKOMY 00eCIeueHHn0
ydeOHOro mporiecca 0a30BBI ypOBEHb Kypca (U3MKH Ha YpPOBHE CpeaHEero oOmiero ooOpa3oBaHHs
JOJKCH M3Y4aThCs B YCIIOBHSX MPEIMETHOTO KaOWHETa (DU3HWKHM WM B YCIOBHSIX WHTETPHPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO MUKIa. B kabuHere GU3uku 10KHO OBITh HEOOX0IUMOE
nabopatopHoe 00OpyIOBaHUE JUISl BBHIIIOJIHEHUS YKa3aHHBIX B MPOTrpamMMe Mo (U3UKE yYEHHUECKHX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JleMoHcTpalMoHHOE 000pyA0BaHNe (POPMUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM MHUHUMAJIbHOM
JOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOrpaMMe Mo (U3MKE KIIOYEBBIX
JEeMOHCTpalMii A7 HUCCIEeOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, SMIHUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHI.
JlaboparopHoe oOopynoBaHUE Ui YYEHHYECKUX MPAKTHUYECKUX padoT (opMupyercss B BHUIE
TEMaTUYECKHX KOMIUIEKTOB M oOecrieunBaeTcs B pacu€re OJTHOT0 KOMIUIEKTa Ha JIBYX OOy4arolInXcs.
TemaTtnueckre KOMILIEKTHI 1a00PaTOPHOTO 000PYAOBAHUS JOKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCI0JIb30BAHMH aHAJIOTOBBIX U U(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIC IU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMH IEJSIMU U3yUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e (opmupoBaHuEe HHTEpeca U CTPEMIICHUS OOyJalOUIUXCS K HAYYHOMY HM3YYEHHIO MPHUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTAaBIEHUH O HAydHOM MeToJe TMo3HaHus U  (popmupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHME HAyYHOTO MHPOBO33PEHHs KaK pe3yabTaTa HW3Y4YEHHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHue yMeHUN OOBSACHATH SIBICHUS C HCIOJb30BaHUEM (PH3NYECKUX 3HAHUHA U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue mpeACTaBICHUN O PO (DU3UKHU ISl PA3BUTHS JPYTUX €CTECTBEHHBIX HAVK,
TEXHUKH U TEXHOJIOTHI.



JlocTibKeHHe 3TUX 1enieil 00ecrieunBaeTCs PElIeHHEM CIIEAYIOMIMX 3a/ad B MMPOLIECCEe U3yUCHUs
Kypca (pU3MKH HA YPOBHE CpPEeIHEro oOIIero 00pa3oBaHuUs:
e npuoOpeTeHHe CUCTeMBbl 3HaHMKW 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHsX, BKIIOYas MEXAaHUKY, MOJEKYIAPHYIO (H3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI acTPOPHU3UKY;
e (opMupoBaHHE YMEHHH MPHUMEHSATh TEOPETHUECKHE 3HAHUS JUIS OOBSICHEHUS (U3UIECKUX
SIBIICHUI B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEAHEBHOW )KU3HH;
® OCBOEGHHE CMOCOOOB PEUICHHS PA3IUYHBIX 33[ad C SBHO 33JaHHON (DPM3MYECKON MOJEIbIO,
3aa4, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JIaHHe (PU3MUECKOW MOJEIH, aJeKBaTHOMN
YCJIOBHSIM 33J1a4H;
® TOHMMaHWe (HU3INUYECKUX OCHOB W TIPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEIY;
® OBJAJICHHE METOJaMH CaMOCTOSITEILHOTO TUIAHMPOBAHUS M TPOBEACHUS (U3NIECKUX
OKCTIEPUMEHTOB, aHAIM3a W WHTEPHpETAlMd WHPOPMANNHU, ONMPEICICHHUS IO0CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTaTa;
® CO3/aHWE YCIOBHH JUIS DPa3BUTHS YMEHHH NPOEKTHO-HCCIENOBATEIbCKON, TBOPUYECKOU
JeSITETbHOCTH.
Ha n3yuenune ¢usuku (0a30BBIi YpOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUs OTBOIUTCS
136 gacos: B 10 kiacce — 68 gacoB (2 gaca B Henento), B 11 kiracce — 68 gacoB (2 9aca B HEJIETIO).
[Ipennaraempiii B mporpamme mno ¢u3uke nepedeHb JabOpaTOpPHBIX U MPAKTUYECKHX pPadoT
SBIISIETCSI PEKOMEH/IOBAaHHBIM, YYHUTENb JeaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX pabOT M OMBITOB C
Y4ETOM MHIUBUIYAITBHBIX 0COOCHHOCTEHN 00yUJarOIIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupone. Hayunele meToabl IMO3HAHMS OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue pu3NUECKUX sIBIEHUN U npoueccoB. Hayunsle runoressl. dusnueckue 3aK0HbI
U Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHITNIT COOTBETCTBUSI.

Poub 1 mecTo pusuku B opMHUPOBAHUH COBPEMEHHOM HAYIHOH KAPTHHBI MUPA, B IPAKTUIECKOM
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

Mexanndeckoe ABrkeHre. OTHOCHUTEIBHOCTh MEXaHWYeCKOro JBHiKeHMsA. CucreMa OTCUéTa.
Tpaexropust.

[Tepemenienne, ckOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaJbHON TOYKH, MX MPOEKIMHA HAa OCH CUCTeMbl KoopauHaT. CloKeHue NepeMelieHud u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJIMHEHHOE MABWXKeHHe. ['paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATILHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuonuneiitHoe nBumxeHue. JIBuKeHne MaTepruaaIbHONM TOYKH MO OKPYKHOCTH C TIOCTOSTHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHas CKOpocTh. llepwon m yactora oOparieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NMPAKTHYECKOE MPUMEHEHHE: CHUIAOMETD, IABWKEHHE CHapsIOB,
LIETHBIE U PEMEHHBIE Nepelayu.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMXKEHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpanenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXAY IMyTSAMHU, MPOMJAECHHBIMU TEJIOM 3a TOCIEI0BATEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JIBMXKEHMM C HAayalbHOM CKOPOCTBIO, paBHOM
HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. JTunamuxa

[Ipuamun otHocutenbHOcTH ['anuies. IlepBeiii 3akoH HprotoHa. MHepuumanbHble CUCTEMBI
OoTcYéra.



Macca Ttena. Cuna. [Ipunuun cyneprio3uiiun cuii. Bropoii 3akon HeroToHa aiisi MatepuaibHOM
To4KU. Tpernii 3akoH Hpl0TOHA [U1sl MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckojbxeHusi, kauenus). Cuna tpenusi. Cyxoe Tpenue. Cuiia
TPEHUS CKOJBXEHHsI W cuia TpeHust mokos. Kosddunment tpenus. Cuna CONpOTUBICHUS IPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocrynarensHOE 1 BpamaTeIbHOE JBUYKEHHE a0COIIOTHO TBEPOTO TEa.

MoMeHT CHIIBI OTHOCUTENBHO OcH BparieHus. [1neqo cumbl. Y ciioBust paBHOBeCHs TBEPIOTO Tea.

TexHuueckre yCTpOWCTBA W  MPAKTUYECKOE TPUMEHEHHE: TMOAIIUITHUKY, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecUs TBEPOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPY)KHUHE U PE3MHOBOM 00pasIle,
OT uXx Aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKE

Nmnynsc MarepuanbHON TOUKM (Teda), CUCTEMbl MaTe€pHalbHbIX Todek. Mmmynbc cunbl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE BUKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaibHoi Touku. Teopema 00 N3MEHEHUU KHHETHYECKON SHEPTUH.

[TorenumansHas sHeprus. IloTeHuuanbHas sHeprus ynpyro aeGopMHUpOBAHHOW MPY>KUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple W HEMOTEHIMANbHbIE CUJbL. CBsi3p pabOThl HEMOTEHIMATbHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHS.

TexHuueckre yCTpPOMCTBA W NPAKTUUECKOE NPUMEHEHUE: BOJOMET, KOMNEp, NPYKUHHBINA
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoTIOTHO HEYIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHMYeCKOW DHEpPruu Tella Ha MpuMepe
pacTsKEHHUS PE3UHOBOIO JKIyTa.



Pa3nen 3. Moaexy/sipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOpUM M HX OIBITHOE OOOCHOBAHHE.
BpoynoBckoe nBwxkenue. Auddysusa. Xapakrep ABWKEHHS W B3aUMOJCHCTBHS YaCTHI[ BELIECTBA.
Mopenu cTpoeHHUS Ta30B, KUAKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuecto Bemectsa. [loctosinnas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens wuaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKONM TEOpUHu
UJeanbHOTO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeJHEed KMHETHYECKOW 3HEpPrUM TEIJIOBOIO
JNBHKeHHs dactul rasa. Ikana temnepatyp KenbBuHa. ['a3oBble 3akOHBI. YpaBHeHHue MeHeneeBa—
Kunaneiipona. 3akon [anprona. M3omporiecchl B HI€aJbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM
BelecTna. ['paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEpPMa, U30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME TUCKPETHOE CTPOCHHE BellecTBa, (hoTorpadun MoJIeKysl OpraHM4eCKUX
COCIMHEHU M.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJI€HUS ra3a Ha CTEHKH COCYAa.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS HICAIbHOTO Ta3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHUH 00bhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETPaMU COCTOSTHUS Pa3pEkKEHHOTO Trasa.

Tema 2. Ocnogbl mepmoounamuku

Tepmoannamuueckasi cuctema. BHyTpeHHsIs SHEprusi TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ n3meHenus. KoanuecTBo TerioTel U pabota. BHyTpeHHSIsI SJHEpTUsl 0JTHOATOMHOTO UICAILHOTO rasa.
Bunael Termonepenaun: TEMJIONPOBOJAHOCTb, KOHBEKLMS, H3Iy4eHUE. YIelabHas TEIIOEMKOCTh
BemecTa. KoJmyecTBO TEIIOTHI NP TEIUIONEepeaaye.

[Tonsitne 00 agmabatHom mpoiecce. IlepBbiii 3akoH TepMmoauHamuku. [IpruMeHneHue nepBoro
3aKOHA TEPMOJMHAMHUKY K H3ompoiieccaM. I'padudeckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

TernnoBeie Mamuubl. [IpuHIMNBL AeiicTBUs TemioBbIX MamuH. [IpeoOpazoBaHus SHEpruu B
TerwioBbIX MamnHax. Kosdduuuent nonesnoro aevictBus temioBoid Mamunbl. [{ukn KapHo u ero
KO3 (GUIIUEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUYECKHUE TPOOIEMbI TETNIOIHEPT €TUKH.

TexHuueckre yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JBUIaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN SHEPTHH Tejla IPU COBEPLIEHUH pabOThI: BBUIET MPOOKHU U3 OYTHUIKHU MOA
JIeWCTBUEM CKaTOro BO3/yXa, HarpeBaHue »d¢upa B JaTyHHOM TpyOke myTéM TpeHUs
(BU1€0IEMOHCTpALHS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Teia MpH Temionepeaaye.

OmnbIT Mo aguabaTHOMY PacCIIMPEHUIO BO3/TyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOTO JIBUTaTElIs.

Yuenuueckuii sxcnepumenm, 1abopamopuvie padbomul



N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u kKoHnaeHcarus. Mcmapenwe u kureHue. AOCOJIOTHAS W OTHOCUTENbHAs
BJIQKHOCTh BO3/AyXa. HacelmeHHBI map. YjaenbHas TemioTra MmapooOpa3oBaHus. 3aBHCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JAaBJICHUS.

TBépnoe Tteno. Kpucrammmueckue u amopduble Tena. AHH30TPOIHUS CBOWCTB KPHUCTAILIOB.
Kunkue kpuctamnsl. CoBpeMeHHble MaTrepuaisl. [InaBnenne u kpucraumzanus. Y aelbHas TEjoTa
miasnenud. Cyoaumarusi.

VYpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATIOPUMETD,
TEXHOJIOTUU NOJyYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YKCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT HH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUM.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MJaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoamHammuka

Tema 1. Dnekmpocmamuka

DJIeKTpu3alus Tejl. DJIEKTpUYECKuil 3apsa. [[Ba Buaa snekTpudeckux 3apsaoB. [IpoBogHUKH,
JURJIEKTPUKYU U MOJIYIPOBOIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

B3anmoperictBue 3apsanoB. 3akoH Kynona. ToueuyHbIN AIEKTPpUUYECKUN 3apsii. DIEKTPUUECKOE
noJie. Hanpsok€HHOCTB 351eKTprudecKoro noJid. [IpuHimn cyneprno3uimu JeKTpUYecKuX nojiei. JInaum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocratuueckoro noss. Ilorennuman. Paznocts norenuuanos. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. J(uanekTpuueckas IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. ONEKTpOEMKOCTh IUIOCKOTO  KOHAEHCATOpa. JHEprus
3apsyKEHHOTO KOHJIEHCAaTopa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3€MIIEHUE AIIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBAIIBHBIN arnapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO U PUHLMIT JEHCTBUSA 3IEKTPOMETPA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JI€ 3aPSHDKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIAAM IUJIACTHH, PACCTOSHUS
MEKy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax



DNEeKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTpUUecKoro Toka. Mcrounnku toka. Cuia
TOKa. [I0CTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LIETH.

DNEKTPUUECKOE COINPOTUBIIEHUE. YJEIbHOE CONpPOTHBIEHHE BeulecTBa. I[locienoBarenpHoe,
IapajuIeJIbHOE, CMEIIAHHOE COCAMHEHUE IIPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOoABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHBJIEHHME HMCTOYHHMKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 371eKTpruieckoil nenu. KopoTkoe 3amMpIkaHue.

DNeKTpOHHAas IPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAIJIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs M IPUMECHAs! MPOBOJUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBogHKOBBIE TPUOOPHI.

DnexTpuyeckuii TOK B pacTBOpaX M pacIulaBax AJIEKTPOJIUTOB. DIEKTPOJIUTHUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIH M HECAMOCTOSITENIbHBIN paspsia. MonHus.
[Tna3ma.

Texnuueckue ycTpoilcTBa M MpaKkTUUYECKOE NPUMEHEHHE: aMIIEpMETp, BOJIBTMETP, pPEocTar,
HCTOYHUKU TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYYMHBIH JAHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, IMOTYINPOBOJHUKOBBIN THOL,
raJibBaHHKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSDKEHUS.

3aBUCHMOCTh  CONPOTHUBIICHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIAJH
MIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMenaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3mepeHue 3MeKTPOABIKYILEH CHilbl. KOpOTKOE 3aMbIKaHKE raJbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoaBUAKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHS B 10 Kiacce ocymiecTBIsieTcss € y4EToM
COJIepKaTeIbHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJOTHH, XUMHUH, Teorpaduu u
TEXHOJIOT U U.

Mesicnpedmemuule nonamusi, CBSI3aHHbIE C U3YUSHHEM METOJIOB HAY4YHOTO MO3HAHUS: SBJICHUE,
Hay4yHBI (akT, rumoTesa, (pusnueckas BeIHYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, IKCIEPHUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, NUHeHHas (QyHKIuUs, napabona, runepbosia, ux
rpaduKu 1 CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMH HA OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.



Buonoeusn: mexanndeckoe ABIKEHHE B KUBOU MpUpoe, U Qy3usi, 0CMOC, TETIO0OMEH JKHUBBIX
OpraHu3MoOB (BUAbl TEIUIONIEpPENAUYM, TEIIOBOE PAaBHOBECHUE), JJIEKTPUUECKHUE SIBICHUS B JKUBOM
IIPUPOJE.

Xumus: JUCKPETHOE CTPOCHHME BELIECTBA, CTPOECHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M ra3oB, DJIEKTPUUYECKUE CBOMCTBA
METAJUIOB, 3JIEKTPOJIMTUYECKAs] TUCCOLUALINSL, TaIbBAHUKA.

T'eozpaghus: BNaXXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE [BUKEHMH C MCIOJIb30BAHHMEM MEXaHU3MOB, Y4YET TPEHMS B
TEXHUKE, MOIIMITHUKY, UCIIOJIb30BAaHNUE 3aKOHA COXPAaHEHMsI UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), IBUTATeIb BHYTPEHHETO CTOPaHHUs, ITapoBasi TypOHHA, OBITOBOW XOJIOAMIBHUK, KOHJUIIHOHED,
TEXHOJIOI' MU ITOJIy4€HUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT UM,
ANIEKTPOCTATUYECKAs 3alluTa, 3a3eMJIEHHE JJIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIM NpuUHTEp,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHHKA.

11 KJIACC

Paznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctostHHbie MarHUTHL. B3anmoaeicTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mnoJie. Bektop
MAarHATHOM MHAYKUMU. [IpyHIMN Cyneprno3suiuyyu MarHUTHBIX IoJed. JIMHMM MarHUTHON WHAYKIWH.
KapTtuna nuHMI1 MAarHUTHOM MHIYKIIMU TTOJISI TIOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ T0JIe TPOBOIHUKA ¢ TOKOM. KapTnHa TMHUN WHAYKIIMH MAarHUTHOTO TIOJISl JUTMHHOTO
MPSIMOTO TPOBOJHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHHUKA, KaTyHIKH ¢ TOKOM. OmbIT Opcrexaa.
B3anmopaeiicTBre mpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moayinb W HampaBlieHHE. J[B>KEHUE 3apsHKEHHOM YacTUIBI B OJTHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopenma.

SBneHue  SNEKTpOMAarHUTHOW  MHAYKUMU. [loTOK  Bekropa  MarHUTHOM  MHAYKLIHH.
DNEeKTpOABMKYILAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTpoMarHuTHOM nuaykuuu dapazes.

BuxpeBoe nanekTpuueckoe 1mose. ONEKTPOJABWXKYILAS CHJIa HWHIAYKOUMU B IPOBOJHHUKE,
JBUKYILIEMCS] IOCTYNATENIbHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBI€HUE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIA CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJI€.

TexHuueckne  ycTpoiCTBa M MPAKTHYECKOE MPUMEHEHHE: TIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHULl, UHIYKIMOHHAs [1E€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHOM UHAYKIIHUH.

IIpasuiio Jlenna.
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3aBHCHUMOCTB JIEKTPOABIKYIIEH CHIIbI MHAYKIIMHA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBneHue CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yueHrie MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUS AIEKTPOMArHUTHON HHYKIINH.

Paznes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbslE KONEOAHUS

Konebarenbnas cucrema. CBOOOAHBIE MEeXaHWYECKHE KoseOaHus. ["'apMoHHUEcKHe KoJieOaHusl.
[lepuon, wacrora, ammntyna u $asza kosebanuid. [IpykxuHHBIN MagsTHUK. MaTeMaTU4eCKUil MasTHHK.
VYpaBHeHHe rapMOHUYECKHUX Kosiebanuil. [IpeBpalieHre sHeprun npyu rapMOHMUYECKUX KOJICOAHUSIX.

Konebartenbubiii  koHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIC KOJEOAHUS B  HUIACATHHOM
KoJie0aTebHOM KOHTYpe. AHAJOTUSl MEXIY MEXaHMUYECKUMHU M AJIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU.
®opmyna ToMmcoHa. 3aKOH cOXpaHEHMsI SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYDE.

[IpencraBinenre o 3aTyxalolUX KoJjeOaHUAX. BbIHYyKIEHHbIE MeXaHHYEeCKHe KojeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[IepemenHblii TOK. CHHYCOMAQIBHBIA NEPEMEHHBIA TOK. MONIHOCTH IEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepedadya U MOTPEONCHHE DIEKTPUUYECKOM HHEPIHH.
DKOJIOTHYECKHE PHUCKHM TpH  MPOU3BOJCTBE  dJeKkTposHepruu. KynbTypa  ucnosb3oBaHuUs
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUN 3BOHOK, M€HEpPaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJeOATeNIbHOW CHUCTEMBbl (MPYKWHHBIM WA MaTeMaTUYeCKHUM
MasITHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmsl (3aBUCUMOCTH CHJTBI TOKA U HANPSXKEHUS OT BPEMEHHU) JIJ1S 3JICKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mociemnoBaTENbHOM COEAMHEHHUM PE3UCTOPA, KAaTyIIKH WHIYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPHO/ia MaJIbIX KosieOaHU rpy3a Ha HUTH OT AJTUHBI HUTH U MacChI
rpysa.

HccnenoBanue MepeMEHHOTO TOKA B LIENU U3 IOCIIEN0BATEIIBHO COECAUHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBI, YCJIOBMs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpoOCTpaHEHHUS U
JuiiHa BOJHBIL. [lomepeunbie U mpoosibHbIe BOJMHBL. WHTepdepeHIus U Au@pakius MeXaHHYeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
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DONEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHS M3Iy4eHHUS DSJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHtanus BekTopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOWCTBa 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXeHHe, MpeIoMIICHHE, TIOJIIpu3aIus, Tudpakius, narepdeperius. CKOpOCTh FMEKTPOMATHUTHBIX
BOJIH.

[kaa 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBI parOCBA3U U TeNIeBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLEH CPEIbl.

Texnuueckre yCTpONCTBA U MPAKTUUECKOE MPUMEHEHHME: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE W MEIUIIMHE, Pajiap, PaaIuONpUEMHHUK, TEIEBU30p, aHTEHHA,
teneon, CBU-meyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE TOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Konebmtomeecs Teno kKak HICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U MpeIoMIIeHU MEXaHUIECKUX BOJIH.

Habmronenue natepdepeHnm U JUPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnrogenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJIe€OaHU.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJISIPU3AIINS,
TU(pakiuus, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacpoCTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyd
cBeTa. ToUeuHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3epKaie.

[Ipenomiienne cBera. 3aKOHBI TPEIOMJICHUS CBETa. AOCOJIIOTHBIM TOKA3aTelb MPETOMIICHHS.
[TosnHoe BHYTpeHHEe oTpaxkeHue. [IpenenbHbIi yroa NoJIHOrO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cera. CrokHbINA cocTaB Oenoro ceta. LIBer.

Colwuparorue u paccerBaromue JUH3bL. ToHKas JrH3a. DOKYCHOE PACCTOSHUE M ONTHYECKas
cuiia ToHko# nuH3bl. [locTpoenue n3o0pakeHuil B coOOMparOIIUX U paccerBaronnx JnH3ax. Popmyna
TOHKOW JIMH3BI. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

Bonnosas ontuka. Mutepdepenuus cBera. KorepeHTHble MCTOUHUKU. YCIIOBUSA HAOMIOAEHUS
MaKCUMYMOB U MUHHUMYMOB B HMHTEpPPEPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. udpakiuonnas pemérka. Y cloBUe HaOMI0AeHUS TTIaBHBIX MAKCUMYMOB IIPH
MaJeHU MOHOXPOMATHYECKOTo CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

Texnuueckre yCTpoiicTBAa M MpaKTUYECKOE TNPHUMEHEHHUE: OYKH, Jiyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(PAKIUOHHAS pEHIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHe, OTpaXKEHHE U MperoMiieHre cBeTa. OnTruueckrue mpuoopsI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moienb CBeToBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIa.

Habmronenue untepdepeHun cera.

HaGnronenue nudpakuuu ceera.

Habmonenue nucnepcun cBera.
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[Tomy4yeHue creKkTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue crekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
HabGnronenue mossipu3aiiy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
W3mepenne nokaszarens NpeIoMIICHUs CTEKIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucnepcun cBera.

Pazjnen 6. OcHOBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH

['panuubl OPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. [locTymarsl crnenuanbHOW TEOpUU
OTHOCUTEIbHOCTH: HTHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKYYM€, MPUHUMUII OTHOCUTEIBHOCTH
OlHIITEHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JITUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrusi MOKOS.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul Keanmoeoit OnNMuUKU

®ortonsl. Popmyna [1nanka cBsi3u 3Hepruu GOTOHA C €r0 YaCTOTON. DHEPIus U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl (oTod(ddekTa.
VYpasuenue DitnmreitHa as Gotodddekra. «KpacHas rpanumna» Gotodddekra.

JaBnerune cBeta. OnbitTe [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHUE: POTOIEMEHT, (POTOIATUUK, COTHEUHAS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOIHOI.

Conneunas 6arapes.
Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo paccesuuro o -gactuil. [ImanerapHas Moenb
atoma. [loctynarel bopa. M3nydyenue u noriouieHre GOTOHOB MPH MEPEXOJIe aToMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Buapl cnektpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/IA.

BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.

CrioHTaHHOE M BBIHYXICHHOE U3TyYCHHUE.

Texnuueckue ycTpolcTBa U MPAKTHUECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHamu3 (CIEKTPOCKO),
na3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenne AIMHBL BOJIHBI JIa3epa.

Habnronenue nuHeHuaThIX CIEKTPOB M3ITydeHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habnronenue nuHeuaToro cnekrpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI, JI0KA3bIBAIOLUE CIOXKHOCTH CTPOCHHS sAapa. OTKpHITHE pPaAUOaKTUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeaeseHnto cocTaBa paauoakTuBHOro u3nydenus. CoiicTa anbga-, 6era-,
ramMma-usiydeHus. BiusiHue paauoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OTkpeiTHE IpOoTOHA M HelTpoHa. Hykimonnas moaens siapa [elizenoepra—Banenko. 3apsn saapa.
Maccosoe uuciio siapa. M3otomsl.

Anbda-pacniag. DJCKTPOHHBIM W TO3WUTPOHHBIA Oera-pacman. [amma-m3imydenue. 3akoH
PaaMOaKTUBHOIO pacIaja.

DHeprus CBSA3M HYyKJIOHOB B sijipe. SnepHbie cuutbl. JleekT Macchl spa.

SAnepHbie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosiaepublii cunte3. [IpobiemMbl 1 NepCreKTUBBI AIEPHON SHEPrETUKHU.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.

MeTo1bl HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTHHBI MHUpa.

TexHnueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHME: TI03UMETP, KaMmepa BuibcoHa, saepHbIi
peakTop, atToMHasi 6omo0a.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Dtanel pazBUTHA acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMMUH.

Bun 3Bé31H0T0 HebOa. Co3Besnus, sipkue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JIBUYKECHUE.

ComnHe4yHas cucTeMa.

Counnie. ConmHeuHast akTUBHOCTh. Mlctounuk sHeprun CoiHua v 3BE3/. 3BE3/bI, NX OCHOBHBIE
XapakTepUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTB». 3BE3NBI  TJIABHOU
IMOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbB» IJIs 3BE3/]] INIABHOM ITOCIIECI0BATEIIFHOCTH.
Buyrpennee crpoenue 38¢31. CoOBpeMEHHbBIE MTPEACTABICHUS O TPOUCXOKICHUM 1 3BoronuK CoJiHIIa
U 3BE31. DTambl JKU3HU 3BE3 .

Mineunsiii [lyre — nHama ['anaktuka. [lonoxxenue u nBwxkeHue Connna B ['amaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sApaX TadaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Paz6eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE H3IIyueHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménubie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN s
oTpeeNieHus MOJ0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE co3Be3aust CeBepHOro
MOJTyIIapusi ¥ IpKUe 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMANBHON U 3TUYECKOU
chepax NesSTENBHOCTH YENOBEKa, pOJib U MECTO (U3MKM M aCTPOHOMHHM B COBPEMEHHON HaydyHOU
KapTUHE MHUpA, POJb GU3MUYECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O (pU3MUECKON KapTHHE
MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUHN O IPUPO/IE.
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MexnpeameTHblie CBSI3U

Wzydyenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCymIeCTBISETCS C  y4ETOM
COJIepKATEIbHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaguu u
TEXHOJIOTHH.

Meoicnpeomemnule nonsmusi, CBI3aHHBIC ¢ U3YUCHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHUE,
Hay4yHbId (hakT, TUMOTE3a, (PU3MUECKas BEIMYMHA, 3aKOH, TEOPHS, HAOIIOJCHHE, DKCICPUMEHT,
MOJISTUPOBAHUE, MOICIb, U3MEPECHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE PYHKIIUU: CHHYC, KOCUHYC,
TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXJIECTBO, BEKTOPHI M MX MPOECKIIUU HA OCH
KOOpJIMHAT, CIIO)KCHHE BEKTOPOB, IPOW3BOJHBIC JSJICMCHTAPHBIX (YHKIWN, NPU3HAKH TOI00US
TPEYroJIbHUKOB, ONIPEICIICHUE TUIOIAIN TNIOCKUX GUTyp U 00bEMa Ted.

buonoeus: snexTpuueckue SBJICHHUS B KUBOW MpUpOJE, KoJieOaTeIbHbIE ABMKEHUS B YKHUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B KUBOUW MPUPOJIE, ICHCTBUE paHalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHE aTOMOB U MOJIEKYJI, KPUCTANTUYECKAsE CTPYKTYpa TBEPMABIX TeJI, MEXaHU3MBI
00pa3oBaHUs KPUCTATUINYECKOMN PEIETKH, CIEKTPAIbHBIM aHAIN3.

leoepagua: wmarHuTHBIE TIOJIOCA 3€MJIM, 3QJIEKW MAarHUTHBIX pyl, (oTochEMKa 3eMHOM
MMOBEPXHOCTH, MPEACKA3AHNUE 3EMIICTPSICEHUH.

Texnonocus: NWHUM SIEKTPOTIEpeNad, TEeHEepaTop TMEPEMEHHOTO TOKa, D3JIEKTPOIBUTATEIb,
WHIYKIIMOHHAs TIeYb, paaap, paguonpuéMHHK, TeJIeBU30p, aHTeHHa, Teinedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOTPAMMBI IIO PU3BHUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO npeamera «Pu3nKa» Ha YpOBHE CpeaHero o0mero oopasoBaHus (0a30BbIH
YPOBEHb) [OJDKHO OOCCHEeUUTh JIOCTIKCHHE CICAYIONIMX JIMYHOCTHBIX, METalPeIMETHBIX |
MIPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS y4deOHOTOo mpeaMera «DU3MKa» JOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYalIIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3HIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIIMH, TMO3UTUBHBIX BHYTPECHHUX YOESKICHHH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, PAaCUIUPEHUE >KU3HEHHOTO
OIbITA W OINbITA JACSATEILHOCTU B IPOIECCE peaiu3alli OCHOBHBIX HAIpPaBJICHUH BOCHHUTATEIIbHOMN
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU 00YUYaIONIErocss Kak aKTUBHOIO U OTBETCTBEHHOTO
YJieHa POCCUHCKOTO 00I1IeCTBa;

NPUHATHE TPAAULIUOHHBIX OOIEYENIOBEYECKUX TYMAHHUCTHUYECKUX M JIEMOKPAaTUYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IETENIBHOCTh B HMHTEpecax Tpa)JaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3alllH;

yYMEHHE B3aUMOJEHCTBOBAThH C COIMAIILHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIUSIMU U
HazHa4YEHHEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JEATEIBHOCTH;
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2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKOM IpakIaHCKOW WACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUMCKHUX YYEHBIX B
obnactu (pU3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATH CHUTYAIlMI0 W NPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3cTeTH4eCKOro BOCIIMTAHNS:

ACTETUYECKOE OTHOILLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY HAy4yHOTO TBOPYECTBA, IPUCYILETO
¢buznueckoi HayKe;

5) Tpy/Z10BOT0 BOCTIUTAHUS:

MHTEpEC K pa3InyHbIM chepam nmpodhecCHOHATbHOW NESTENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(U3MKON U TEXHUKOM, YMEHHE COBEpILIaTh OCO3HAHHBINA BbIOOD Oyaylieil mpodeccuu U peain30BbIBaTh
cOOCTBEHHBIE KU3HEHHbIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CcaMoOOpa3oBaHWIO B 0OnacTH (M3WKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ HKOJIOTUYECKOM  KYJABTYpPhl, OCO3HaHHE TJOOAIbHOIO  XapakTepa
9KOJIOTMYECKUX MPobIeM;

IJITAHUPOBAHUE W OCYILECTBICHHUE JCHCTBHI B OKPYKAIOLIECH Cpelie Ha OCHOBE 3HAHUS IIEeNei
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciiupeHe OmbITa AEITeIbHOCTH 3KOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HaHUH N0 PU3MKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UYEeCKO HAYKH;

OCO3HAHHE IEHHOCTH HAyYHOW JeSATEJBHOCTH, TOTOBHOCTH B Ipollecce H3ydeHUs (pu3mku
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/1bHBIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBHSA
Ba3zoBble 1oruyeckue aeficTBUA:
CaMOCTOATEJIBHO  ()OpMYIMPOBAaTh M aKTyaIM3UpoBaTh MpobdieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
OIIpeNIeNATh 1IeNU e TeIbHOCTH, 33J]aBaTh apaMeTpbl U KPUTEPUHU UX TOCTHXKEHMUS,
BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTPUBAEMBbIX (PU3UYECKUX SBIICHUIX;
pa3pabaTbiBaTh IUIaH pEIICHUs MpoOJIeMbl C Y4ETOM aHaIM3a MMEIOLIMXCS MaTepHalbHBIX U
HEMaTEPUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM, OLIEHUBATh
PHUCKH MOCIIEACTBUH 1ATEIbHOCTH;
KOODAMHUPOBAaTb W  BBIMOJHATH pabOTy B YCIOBUSAX pEabHOIO, BHUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEIICHUH )KMU3HEHHBIX MTPOOIIeM.
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Ba3oBble nccienoBarebckmue 1eCTBUS:

BJIQJICTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATUAMU U METOJaMH (PU3NYECKON HAYKH,

BJIQJICTh HaBBIKAMH y4eOHO-HMCCIIEI0BATEIbCKON M TPOEKTHON JEATEIILHOCTH B 00J1aCTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TOMCKY METOJIOB pPelIeHHs 3a7a4d (PU3NIECKOTOo
COJIep’KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [IO3HAHMUS;

BJIQJE€Th BUJAMHM JESATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAaHMs, €ro HHTEpIpeTaluH,
npeoOpa3oBaHMI0 U NPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CHTYallUsX, B TOM YHWCIE MPH CO3/JaHUH
Y4eOHBIX MPOEKTOB B 00IACTH (DU3UKH;

BBISIBJISITh IPUUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajjauy, BbIJIBUIaTh TUIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTBI JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHI, 3a7aBaTh MapameTpbl U
KPUTEPUHU PEILIECHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 337a4ll pPe3yibTaTbl, KpUTUUECKU OILIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOMN I€ATEIbHOCTH, B TOM YUCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIacTh KU3HEAESATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIpEUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHMUS,;

CTaBUTh MPOOJIEMBI U 3a]]auH, JOMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Patora ¢ undopmanmueii:

BJIaIETh HaBBIKaMU MOJTy4yeHUs! HHPOpMaluu GU3NIECKOTO COACpHKAHUS U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, AaHajIM3, CHCTEMAaTH3aLlUMI0 M HHTEPIPETALUI0
MHGOpMAIUU Pa3INYHBIX BUJOB U (OPM NPECTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh NH(OPMALINH;

UCIOJb30BaTh CPEACTBA MH()POPMALMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B pEIIECHUH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3alMOHHBIX 3aJady ¢ COOJIOAEHUEM TpeOOBaHUI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTMEHBI, PECYpCcOCOEpEKEHMs, IPABOBBIX U ITHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThbl (PU3NYECKOTO COAEP)KaHUS B pasMYHbIX (opMmaTax ¢ ydyéTOM Ha3HAUCHMS
nHGOpMAIIUY U LENEeBOM ayJUTOPUH, BBIOMpasi ONTUMANIbHYIO (POpPMY IIPEACTABICHUS U BU3Yyalu3alluu.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

OCYILIECTBIATH OOIIEHHE Ha ypoKaX (PU3UKH U BO BHE-YPOUHOU JESTENLHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IHUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUYATbHOU PabOTHI;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUI C ydué€ToM OOIMIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJIOTO WIEHA KOJUIEKTUBA;

MIPUHUMATH 1I€JIM COBMECTHOU JI€ATENILHOCTH, OPraHU30BbIBATh M KOOPJIMHUPOBATH JEHCTBHUS TIO
€€ JOCTH)KEHMIO: COCTaBJATh IJIaH JIEMCTBHMH, paclpeieniarTh PO ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00CY)KIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKIJIaJa W Ka)XJOTO y4acTHHKAa KOMaHJbl B OOIIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUIEHM C TMO3ULMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;
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OCYILIECTBJIATh NMO3UTUBHOE CTPATETHMYECKOE IMOBEJACHUE B PA3JIMYHBIX CUTYaLUsSIX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHble yHMBepcaJbHbIe YueOHbIe JeliCTBUS
Camoopranmzanms:

CaMOCTOSITEIIBHO OCYIIECTBIISITh TIO3HABATENBHYIO JIEATENBHOCTh B 00MacTu (U3UKKH |
ACTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4H;

CaMOCTOSITEJIBHO COCTaBJISITh IIJIaH pEIICHUs] PACUETHBIX M KAueCTBEHHBIX 3a7ay, IUIaH
BBITIOJTHEHUS TIPAKTUIECKOH pabOThI ¢ Y4ETOM UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEIITOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh 0CO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0 OTBETCTBEHHOCTD 3a PEILEHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBATh (POPMHUPOBAHMIO M MPOSIBICHUIO APYAUMLMU B 00JacTH (PU3MKH, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyallusiM, BHOCHTb KOPPEKTHBBI B JE€STEIbHOCTb, OICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HABbIKAMU I103HABATEIbHOU peQieKCHH KaK OCO3HAHMS COBEpLIaeMbIX NEHCTBUM U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCIO0JIb30BaTh MPUEMBI peiIeKCuu AJisl OLIEHKU CUTYalluH, BIOOpAa BEPHOTO pEIICHMUS,;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX PU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHMX Ha OIIMOKH.

B mponecce HOCTHXKEHMSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHMSI MPOrpamMMbl 1O (U3MKE JUIs
YPOBHSI CpeAHero oouero o0Opa3oBaHHA y OOYYarOIIUMXCS COBEPLICHCTBYETCS 3MOLMOHAJIbHBIHN
MHTEJUIEKT, IPEANoJIaraouii c(hopMUpOBaHHOCTS!

CaMOCO3HAHU, BKIIIOYAIOLIET0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE, BUJIETh
HalpaBJICHUs Pa3BUTUSA COOCTBEHHON IMOIIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJINpOBaHus, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IIOBEJECHUE, CHOCOOHOCTh aJanTUPOBAThCA K 3MOIMOHAJIBHBIM M3MEHEHHUSIM W IpPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALMY, BKJIIOYAIOUIEH CTPEMIICHHE K JOCTHXKEHHUIO LIETU U YCIIEXY, ONITUMHU3M,
MHULMATUBHOCTb, YMEHUE JIEUCTBOBATH UCXOMs U3 CBOUX BO3MOXKHOCTEN;

HMIIATUH, BKIHOYAOLIEH ClIOCOOHOCTh HOHUMATh AIMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YIUTHIBATh
€ro MpH OCYILECTBIEHUH OOIIEHHs], CHOCOOHOCTh K COUYBCTBUIO U CONEPEKHUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTpaMBaTh OTHOLIEHHUS C APYTrUMH
JIIOIbMH, 3a00TUTbHCS, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(DIUKTHI.
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INPEAMETHBIE PE3YJIbTATBI

K xoniry o0yuenus B 10 kj1acce npeMeTHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHUIA:

JEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B ((OPMUPOBAHUU COBPEMEHHOM HAYIHOM
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTH, B MPAKTHYECKOW JEATEIHHOCTH
JTIO/IEH

VYUTHIBATh TPAHUIBI TPUMEHCHUS W3Yy4CHHBIX (U3MUYSCKUX MOJCNICH: MaTepuaibHas TOYKa,
WHEpIHAIbHAS cHCcTeMa 0TcuéTa, aOCOTIOTHO TBEPAOE TEJO, UICATBHBIN a3, MOJICIIH CTPOCHHS Ta30B,
KUJKOCTEH U TBEPBIX TEJI, TOUCUHBINA AMEKTPUICCKHUI 3apsii IPH PEIICHUU GU3NICCKUX 33]1a9,

pacrno3HaBaTh (GU3NYCCKUE SBICHUS (ITPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPUU CTPOSHUS BEIIECTBA M JJICKTPOJWHAMHUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBMKCHUE, CBOOOHOE TaJICHUE Tell, JBUKCHHUE IO OKPY)KHOCTH,
WHEpIHs, B3auMoieicTBre Tel, nuddy3us, OpoyHOBCKOE ABMKCHUE, CTPOCHHE KUIAKOCTEH U TBEPIBIX
TeJ, M3MEHEHHEe O00BEMa TeJl MPH HarpeBaHWW (OXJIAXKICHHWH), TCIUIOBOC PaBHOBECHE, HCIIapEHUE,
KOHJICHCAIIHS, TUIABJICHUE, KPUCTAJUTH3AIIHSI, KHTICHHE, BIIAXKHOCTH BO3/yXa, IIOBHIIIICHAE IaBJICHUS ra3a
TIPY €T0 HArPEBAaHUU B 3aKPBITOM COCYJIE, CBS3h MKy MTapaMeTPaMU COCTOSHUS ra3a B U30IPOIeccax,
JJIEKTPU3AINS TN, B3aUMOJICHCTBHE 3apsIJIOB;

OTIMCHIBATh MEXaHUYECKOE JIBFDKCHUE, MCIOJIb3Yys (PM3MUECKHEe BEIMYWHBI: KOOPJIUHATA, MYTh,
TepeMeIeHne, CKOPOCTh, YCKOPEHHWEe, Macca Tela, CHJla, UMIYIbC Tella, KHHETHYeCKas SHEprus,
MOTCHIIMATbHAS SHEPTHS, MEXaHU4ecKast paboTa, MeXaHUYeCcKasi MOIITHOCTh; TIPH ONMMMCAHUH TIPABUIBHO
TPaKTOBaTh (PM3MUSCKUU CMBICIT HCITOJIB3YEeMBIX BEIIMYMH, MX OOO3HAYCHUS W CIUHHIIBI, HAXOIWTh
(hopMyITBEI, CBSI3BIBAIONINE JTAHHYIO (DU3MUSCKYIO BETUYHHY C IPYTHMH BEIIMIYNHAMH,

OTIMCHIBATh U3y4CHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SBJICHHMS, MCIIOJIB3YS (DU3HUYSCKUE
BEJIMYMHBIL: JITAaBJICHHE Ta3a, TEeMIIepaTypa, CPEIHsIs KUHETHUCCKAs SHEPTHsl XaOTHYCCKOTO JBMIKCHUS
MOJICKYJ, CpeIHEKBaJIpaTHYHasi CKOPOCTh MOJICKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEpPTHS,
paboTa rasza, KO3(QQPHUIMEHT MOJIE3HOTO JCHCTBUS TCIUIOBOTO JBHUTATEIIs, IPH OMHCAHUH IPABHIEHO
TPaKTOBaTh (PU3MUCCKUN CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, MX OOO3HAYCHHUS W CIUHHIIBI, HAXOIWTh
(hopMyJIbI, CBSI3BIBAIOIINME JAaHHYIO (DU3HUCCKYIO BETUYHHY C IPYTHMH BEIIMYHMHAM;

ONKCHIBATh H3YYCHHBIC OJJICKTPUYECCKHE CBOMCTBA BEIIECTBA M DJICKTPHUCCKHE SBJICHUS
(poriecchl), HMCHOAB3YysS (DHU3MYECKHE BEJIMYMHBI: JJICKTPUUYCCKUI 3apsjl, SJIEKTPUYECKOE IIOJIe,
HANPsDKEHHOCTh TO0JIs, TMOTEHIUAN, Pa3HOCTh IMOTCHI[MAIIOB; MPH ONMHMCAHUU IPABHWIBHO TPAKTOBATH
(U3HYECKUH CMBICIT HMCIIOJIB3yEMbIX BEIWYMH, MX O0O03HAYCHHWS W CIMHMIIBI; YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAOINNE JTAHHYIO (PU3NYCCKYIO BEIIMYMHY C IPYTUMU BEIHUNHAMU;

aHAJTM3UPOBATh (U3NUCCKUE MTPOIECCHI U SBJICHHUS, UCTIONB3Ys (PU3HUECKIE 3aKOHBI U IPUHIIUTIBL:
3aK0H BceMupHoro taroteHus, |, 11 u 11l 3akons1 HproToHa, 3aK0H COXpaHEHHs] MEXaHUYECKOW YHEPTHUH,
3aKOH COXPaHCHHS MMITYJIbCa, MPUHIIMIT CYIIEPIIO3UIIUK CHJI, TIPUHIIMIT PABHONIPABUS MHEPIUAIBHBIX
CHCTEM OTCYETa, MOJICKYJIIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHeH KMHETHYECKOM SHEPTUH TeIUIOBOTO JIBKCHUS MOJIEKYJI C a0COJIIOTHOM TEMITepaTypoOii, epBbIi
3aKOH TEPMOJWHAMUKHU, 3aKOH COXpPAHEHHUS OHIIEKTPUYECKOro 3apsijia, 3akoH KymoHa, mpu sToMm
pasnuyath CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €T0 MAaTeMAaTHUECKOE BhIPAKEHUE U YCIOBUS (TPAHULIBI,
001acTi) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIUIBI JCHCTBHS MAIlUH, MPHOOPOB U TEXHUYECKHX YCTPOIICTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIONHATh OKCIEPUMEHTHI 10 UCCIENOBaHHI0 (PU3UYECKHX SBICHUM U TMPOIECCOB C
MCIIOJIb30BAHMEM MPSIMBIX M KOCBEHHBIX W3MEPEHMI, MPU I3TOM (HOpMyIUpoBaTh mpobiemy/3agady u
TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, CcoOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyIoBaHUS,
MIPOBOJUTH OMBIT U (OPMYTHUPOBATH BHIBO/IBI,
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OCYIICCTBJIATL MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYMH, IIPU 3TOM BLI6I/IpaTB
ONTUMAJIBHBIH CII0COO HU3MCPCHHUA W HCIOJIB30BATh HU3BCCTHBIC MCTO/JblI OLICHKU HOFpeHIHOCTefI
U3MEPEHUN;

HCCIICA0BaTbL 3aBUCUMOCTU MCKIY (1)I/ISI/II-ICCKI/IMI/I BCJIMYMHAMU C MCIIOJIb30BAHUCM IIPAMBIX
U3MEPEHUH, TpPH OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATh pE3yIbTaThl IOJyYCHHOMN
3aBUCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJINYHNH B BHUC Ta6JII/III u Fpa(bI/IKOB, ACJIaTh BBIBOJbBI IO PE3yJIbTaTaM
UCCIIEIOBAHUS;

coOoaaTh mpaBmiia 0e30MacHOro TPyJa MpPU MPOBEICHUH HCCIEAOBAHUM B paMKax y4eOHOTO
9KCIEPUMEHTa, Y4eOHO-MCCIEA0BATEIbCKOM U MPOEKTHOW JESITEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIE 3aJaud C SBHO 33/JIaHHON (PM3UYECKON MOJIENbI0, UCTIONB3Ys (pU3HUEcKue
3aKOHBI U IPUHOMWIIBI, HA OCHOBC aHaJIM3a YCJIOBHA 3aia4un BI)I6I/IpaTI> (1)I/ISI/I‘I€CKYIO MOJ€CIIb, BBIACIATH
(dbu3uvecKkue BeTUYUHBI U (JOPMYIIBI, HEOOXOAUMBIE JUIsl €€ PEIICHHS, POBOAUTH PACUETHI U OLICHUBATH
peanbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BETUYUHBI;

peiiatb KadYCCTBCHHBIC 3aaa4du: BBICTpauBaTb JIOTUYCCKHW HCIOPOTHUBOPCUYHMBYIO MLCIIOYKY
pacCy>KJIEHUM ¢ OMOPOM Ha M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS;

HCII0JIB30BaTh IIpH PCIICHUN y'-Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHLIe TEXHOJIOTHUU OJIs1
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETALUNd W MPEJCTaBICHUS Y4eOHOM M HAaydHO-TOMYJISAPHOMN
I/IHCbOpMaIII/II/I, HOHy‘ICHHOfI H3 Pa3IMYHbIX HCTOYHHUKOB, KPUTHUUYCCKU AHAIIM3HUPOBATH IIOJIydacMY IO
nH(pOpMaLHIO;

MIPUBOJIUTH MPUMEpPHI BKIIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIO0JIb30BAaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM KM3HM Ul OoOecreueHus
0€30MacHOCTH TpHU OOpalieHUH ¢ MpuUOOpaMU W TEXHUYECKUMM YCTPOWCTBAMH, I COXpaHEHUS
3I0pPOBbSI U COOMIOCHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaIolIeil cpee;

paboTaTh B TpyIIe C BHIIOJHEHHEM pPa3jIMYHbIX COLMANBHBIX pPOJEH, MIaHUPOBaTh PabOTy
TPYIIIbI, PallOHATIBHO PACHPENEIsITh O0S3aHHOCTH U IUIAHUPOBATh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJIOTO K3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMatrpuBaeMoil mpoOIeMbl.

K xoniry o6yuenus B 11 ki1acce npeaMeTHbIe pe3ybTaThl Ha 06a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

JEMOHCTPUPOBATh HA IPUMEpPaxX Pojib U MecTO (pu3uKu B GOPMUPOBAHUU COBPEMEHHON HAYUHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTWM, B MPAKTHUECKOHN IeATEeNbHOCTU
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHUHBI MUDA;

YUUTBIBATh FPAHULIBI IPUMEHEHHSI U3YYECHHBIX (PU3UUECKUX MOJIENEH: TOUeUHbIN dIIEKTPUUECKUN
3apsij, Jy4 CBeTa, TOYCUHBIN UCTOYHHUK CBETA, S/IEPHAst MOAENb aTOMa, HYKJIOHHAs MOJIEb aTOMHOTO
sipa MpH petieHn: (pU3NIecKux 3a1ay;

pacrno3HaBaTh (PU3UYECKHE SBIEHUS (MPOLIECChI) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA M KBAaHTOBOM (PU3MKM: 3JEKTpHUecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aHUMOJEHCTBUE MAarHUTOB, MIEKTPOMAarHUTHas WHIYKIIUS,
JEMCTBME MarHUTHOTO TOJS Ha MPOBOJHMK C TOKOM M JABIKYILUMNCS 3apsl, JIEKTPOMarHUTHbBIE
Koie0aHWs M BOJIHBL, MpPSAMOJMHEHHOE pPACHpOCTpAaHEHHE CBETa, OTPAKEHHUE, IpeOMIICHHE,
uHTephepeHIys, Tudpakins U MOJIpU3alMs CBEeTa, JUCIepcusl cBeTa, (GOTOIIEKTprUIecKuil 3¢ dexr
(poToadpdexT), cBeToBoe MAaBiIeHHME, BO3HMKHOBEHHE JIMHEWYaToOro CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAsl Pall0aKTUBHOCTD;

ONMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKHUE, MArHUTHBIE, ONTHYECKUE,
AJIEKTPUYECKYIO TPOBOJAMMOCTb PA3IUYHBIX CPEd) M DJIEKTPOMArHUTHbIE SIBIEHHS (IIPOLECCHI),
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UCTOJIB3YS (PU3MYECKHE BEIMYWHBI: JICKTPUUYCCKUN 3aps/l, CHIa TOKA, DJIEKTPUYECKOE HAIPSHKCHUE,
AIIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh IMOTEHIMANIOB, 3JIEKTPOIBIDKYIIAs cuia, padoTa TOKa,
WHJIYKIIUST MarHuTHOTO moJjsi, cujia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTb KAaTYILKH, SHEPTHs
ANEKTPUIECKOTO U MATHUTHOTO TIOJIEH, IEPHOJ ¥ YacTOTa KojiebaHui B KOJeOaTeIbHOM KOHTYpPE, 3apsi]l
U CHJIa TOKAa B MPOIECCe TAPMOHUYECKHX 3JICKTPOMArHUTHBIX KojeOaHui, (POKycHOe paccTosHuEe U
OTITHYECKAsl CHJIA JIMH3BI, IPU OMUCAHUK TPABHIBLHO TPAKTOBATh (PH3UUECKHI CMBICI HUCIOJIB3YEMBIX
BEIIMYHH, UX 0003HAYCHUS W CIUHUIIGI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (DU3UUYECKYIO
BEIIMYHHY C JJPYTUMH BEITUIHMHAMH,

OTMCHIBATh M3YyYEHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, UCTOIb3Ys (PU3NUECKUE BEIUYUHBI:
CKOPOCThb 3JICKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETAa, PHEPrUs M UMITYJIbC (OTOHA,
nepuoj TOoJypacnanga, SHEPrusi CBA3M ATOMHBIX SJEp, NPH ONHMCAHUHM TPABUIBHO TPAKTOBATh
(MBUYECKUN CMBICT HCTIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS] M €JUHUIIBI, yKa3bIiBaTh (OPMYIIBI,
CBSI3BIBAIOIINC JAHHYIO (U3WYCCKYIO BEJIMYMHY C JPYTUMH BEIWYMHAMH, BBIYHCISATH 3HAUCHHE
(hbM3UYECKON BEITUYHMHBL;

aQHAIM3UPOBATH (PU3MUECKHE MPOIIECCHI U SABJICHUS, HCTIONB3Ys (PU3HMUECKUE 3aKOHBI U IPUHIIUIIBL:
3akoH OMa, 3aKOHBI NTOCJIEI0BATEIBLHOTO U MapajlieIbHOIO COEMHEHMSI TPOBOAHUKOB, 3aKOH JIKOymsa—
Jlenna, 3aK0H IEKTPOMArHUTHOW WHTYKITNH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPaHEHUS CBETA, 3aKOHBI
OTPaKECHUS CBETa, 3aKOHBI MPEJOMJICHHS CBETa, ypaBHeHHE ODuWHIITEHHaA s (hoTodpdekrra, 3aKoH
COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS MICKTPUUECKOTO 3apsia, 3aK0H
COXpPaHEHHUs MacCOBOT0 YMCIIa, MOCTYaThl bopa, 3aKOH palioakTUBHOIO pacnajia, pu 3TOM pa3inyarhb
CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €M0 MAaTEMaTUIECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00IaCTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HaNpaBJI€HUE BEKTOpa MHIYKIIMM MArHUTHOTO TOJSl MPOBOJHUKA C TOKOM, CHJIIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh AKCHEPUMEHTHl 10 UCCIENOBaHMIO (PU3UYECKUX SBJICHUM M TMPOIECCOB C
HCIOJIb30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHUI: MpHU 3TOM (hopMylIupoBaTh Npodiaemy/3anady u
TUMNOTE3y Y4eOHOIro »SKCIEPUMEHTa, coOupaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pynoBaHUS,
MIPOBOJUTH ONBIT U GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSIMbIE U KOCBEHHBbIE M3MEpEHUs! (PU3NYECKUX BEJIUYMH, MPU I3TOM BBIOMPATH
ONTUMAJIBHBIA CMOCO0 M3MEPEHUsT M MCHOJIb30BaTh H3BECTHBIE METOJbl OLEHKHU IOTPEIIHOCTEH
HU3MEPEHMUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3UUYECKUX BEITUYMH C HCIOIb30BAHUEM MPSAMBIX U3MEPEHUN: TIPU
3TOM KOHCTPYMPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yAbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKHX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JAeNaTh BBIBOABI IO Pe3yabTaTaM HCCIeI0BaHUS;

coOnrofaTh mpaBuia 0€30MaCHOTO TPYyAa MPHU MPOBEACHUU HCCIEIOBAaHUI B paMKax y4eOHOTo
OKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM U TMPOEKTHOW JESTENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1aO0PAaTOPHOTO 00OPYI0BAHUS;

pemate pacuéTHbIe 3aaud C SBHO 3aJaHHOM (PU3UYECKONW MOJENbI0, UCTOJb3ys (hr3HuecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS 3a/1a4ll BHIOUpATh (PU3MUECKYIO MOJETH, BBIICTATh
(buznuecKkre BEMTMYUHBI U POPMYIIBI, HEOOXOAUMBIE [T €€ pellleHus, TPOBOINUTh PacYETHI U OIICHUBATH
PEaNbHOCTH MOJTYYEHHOTO 3HaYeHUS (PU3NYECKOM BETHUHHBI;

pemath KadyeCcTBEHHBbIE 3aJjaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO IIETIOUKY
paccyXJeHUl ¢ OOPO Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIO0JIb30BaTh MPU PEIICHUU YU4eOHBIX 3a7a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU IS
MOUCKA, CTPYKTYPHPOBAHUS, WHTEPHPETAUd W TPEICTABICHHUS Y4eOHOW ¥ HAYyYHO-TIOMYISIPHON
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nHpOpMAINY, MOJYYCHHON W3 Pa3IMYHBIX UCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIY4aeMYIO
nH(pOpMAIIHIO;

OOBSICHATH TPUHLUIBI JCHCTBUS MAalldH, NMPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3innyarhb
yCJIOBHA UX OE€30MTACHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOANUTH PUMEPHI BKJIAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

HCII0JIb30BATh TCOPETUYCCKUC 3HAHUA I10 (1)I/I3I/IK€ B HOBCCIIHCBHOfl JKU3HU 11 obecrieueHus
0€30MaCHOCTH TPH OOpAIICHWH ¢ NPUOOpPaMHU W TEXHUYECKUMHU YCTPOUCTBAMHM, IJISi COXPaHCHHS
3II0OPOBBS U COOIIOJICHHUS HOPM KOJIOTHYECKOTO TMTOBEACHUS B OKPY)KAIOIIEH cpejie;

paboTaTte B TpymHme C BBINOJHEHHEM DPAa3JIMYHBIX COLMAIBHBIX POJICH, IIaHUPOBaTh padboTy
Ipynnbl, paluoOHAJIBHO PacClpeaciisiTh 00s13aHHOCTH U IUIAHUPOBATH ACATCIBHOCTH B HCCTAHAAPTHBIX
CUTyallMdX, aJICKBATHO ONCHUBATH BKJIAJ KaXAOIr0 H3 YYACTHHKOB TIpylInbl B PCIICHUC
paccMaTpuBaeMoi MpooOJIeMBbI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanu | KoumnuecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3aesoB u (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThI
NMPOrpaMmblI pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
)
:3:Ka . bu6mmoreka [{OK
METOJIbI
1.1 8 2 https://m.edsoo.ru/7f41bf
Hay4HOTO
72
MTO3HAHUS
Wroro mo pazueny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bu6moreka [IOK
2.2 JluHamuKa 7 https://m.edsoo.ru/7f41bf
12
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHUKe 72
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISIPHAS

OU3UKA U TEPMOJUHAMUKA

Ocrosbt bu6mmoreka [IOK

3.1 MOHeKyMpHO: 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOPUH —
OCHOBBI bubmuoreka [JOK

3.2 TEPMOIUHAMHK 10 1 https://m.edsoo.ru/7f41bf
u 12
ArperaTHblie
COCTOSTHUS bubmuoreka [JOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf
dasoBble 72
Mepexo bl

Hroro no paszneny 24

Paznea 4. QJIEKTPOJAUHAMUKA
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S EKTDOCTATIK bubnuoreka [IOK
4.1 . HEKIP 10 1 https://m.edsoo.ru/7f41bf
12
ITocTosiHHBIN
BIEKTPUYECKUI bubnuorexa [JOK
4.2 ToK. Toku B 12 1 1 https://m.edsoo.ru/7f41bf
Pa3InYHBIX 72
cpenax
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBILIEE
KOJIMYECTBO
YACOBIIO 68 3 4
I[MTPOTPAMME
11 KJIACC
No | HauMeHoBaHe KosmmuecTBo yacos JJIeKTPOHHbIE
(un¢posrbie)
n/ | pa3iesoB U TeM Bcer | KoHTpoabH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmabl 0 ble padoThI e padoThbI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
MaruauTHOE TI0JI€. bu6moreka [IOK
1.1 DJIeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MTHAYKIUS ic
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4deckue u bu6mmoreka [IOK
2.1 AIIEKTPOMATHUTH 9 1 https://m.edsoo.ru/7f41c9
ple€ KOJIEOaHUs 7c
MexaHn4deckue u bubmuoreka [JOK
2.2 AIIEKTPOMATHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI 7c
bu6mmoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH
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OCHOBBI

- bubnuoreka [IOK
3.1 1 4 1 https://m.edsoo.ru/7f41c9
TEOpUU 7¢
OTHOCUTCIIBHOCTHU _
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DNIeMEHTHI bubnuorexa [JOK
4.1 KBAaHTOBOM 6 https://m.edsoo.ru/7f41c9
ONTHKH 7c
bubmmoreka [{OK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
/c
bubmmoreka [{OK
4.3 ATtoMmHOE PO 5 https://m.edsoo.ru/7f41c9
/c
Hroro mo pazgeny 15
Pa3znen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
DJIEMEHTHI bubnuorexa [JOK
5.1 aCTPOHOMHH U 7 1 https://m.edsoo.ru/7f41c9
acTpopU3UKH 7c
Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

0O6061maromee bu6mmoreka [JOK
6.1 HHAot 4 https://m.edsoo.ru/7f41c9
MMOBTOPCHHUE
/c
Hroro no pazgeny 4
PezepBHOe Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 68 4 7
I[TPOI'PAMME
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