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Conep:xaHue padoueii MporpaMmbI

1. TlosicHuTeNbHAS 3aIHCKA.
2. ConeprkaHue yueOHOTO TIPEMETa (10 200am 00yyeHuUsl).
3. [Mnanupyembie 00pa3oBaTEIbHBIC PE3YIIETATHI:

— JIm4HOCTHBIE PE3YBTATHI,
— MeranpenmeTHble pe3yabTaThl;
— IlpenmertHble pe3yabrarsl (no 200am 00yueHus).

4. Temarndeckoe/loypoyHOe IJIaHUPOBAHUE y4EOHOTO MpeIMeTa C ONpeesIeHUEM OCHOBHBIX BHJIOB
y4eOHOH JeATeNbHOCTH, MIEKTPOHHBIX (IM(POBHIX) 00pa3oBaTeIbHBIX PECYPCOB, BUIOB U (HOpM
KOHTPOJIS, ¢ YKa3aHMEM KOJMYECTBAa 4acoB, OTBOAMMBIX Ha OCBOCHHME Ka)JOH TEMBbI, pasjena
(asnemcs npunoscenuem k paboueil npocpamme, ymeepirHcoaemcs OmoenbHuiM JTOKATbHbIM AKIMOM
MAOY «COLL Ne 9y).
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HHOACHUTEJIbBHAA 3AIIMCKA

[IporpamMma 1o ¢u3mke 0a30BOrO0 YpOBHS Ha YpOBHE CpeIHEro ooOmero oopazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpaMmebl, npeacraBieHHbIX B @I'OC COO, a takxke ¢ yu€rom (enepanbHOM
paboueil mporpaMMbl BOCIHUTAHHUS M KOHIICTIIIMH IpernojaBaHusi ydeOHoro mpeamera «DPu3nka» B
oOpa3oBaTenbHBIX  opranm3auusx  Poccuiickoii ~ ®Dexepanmu,  pealM3yOIIUX  OCHOBHBIC
oOpa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMMbl 1Mo (QU3MKe HampaBlieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa oOyuaromuxcst 10—11 kiaccoB nmpu oOyyenun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIBbHOCTHOTO noaxoaa. [Iporpamma no ¢u3nke cOOTBETCTBYET TpeOOBaHUAM
OI'OC COO K niIaHUPyEeMbIM JIMYHOCTHBIM, NPEIMETHBIM M METalpeIMETHBIM pPE3ylbTaTam
oOyueHHs, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh peanu3aliil MEXIPEIMETHBIX CBsA3eH (U3HKHU C
€CTECTBEHHO-HAYYHbIMU Y4€OHBIMU NpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIE LIETU U3YYEHHUS
¢u3MKM Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca
(U3MKY: THYHOCTHBIC, METANPEAMETHBIE, IIpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

e [IJITaHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (u3mkd Ha 0a30BOM YPOBHE, B TOM YHCIIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

® COACPIKAHUC y‘IC6HOl"O mpeamMcEcTa «®Du3nkay 1no rojgaM O6y‘I€HI/I$I.

dusnka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMask B KaueCTBE YYEOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHUCTEMY 3HAHHUH 00 OKpYXarolleM MHpeE.
HIkonbHBINH Kypc (PU3UKH — CUCTEMOOOPA3YIOIUI JUIsl €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB M SIBJICHUI, M3ydaeMbIX XHUMUEH,
ouosoruet, ¢puzudeckoil reorpaduei u actpoHomuen. Mcrnonp3oBaHue W aKTUBHOE NPUMEHEHUE
¢u3nYecKux 3HAHUN OIpeneNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe
JHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMs HOBBIX MAaT€pUaIOB C 3aJaHHBIMU
cBoiicTBamu U pyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHUHBI MUpa OOydarolmuxcs, B (OpMHpPOBAHHE YMEHHH MPUMEHSATh HAYYHBI METOJ]
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢(usuku JUisi YpoBHS cpeiHero oOriero oOpa3oBaHUsl MOJOXKEH psija UIeH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM ¢ HEW KypcC SIBISI€TCS JIOTMYECKH 3aBEpPHIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pa3fesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM ¢ HEHl Marepuan Kypca (U3UKH OOBETUHEH BOKPYT
¢dbusnueckux Teopuil. Bexymum B kypce siBisercs GopMUpOBaHUE MPEJCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapusayuu. EE peanusanus mnpennojaraeT HCIOJb30BaHHE T'yMaHHUTapHOTO
noTeHIMana (PU3NYECKON HAayKH, OCMBICJICHUE CBSI3M Pa3BUTHs (U3MKU C pa3BUTHEM OOLIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTUYECKUMU NPOOIIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npennonaraer 3HaKOMCTBO € LIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oKxonoeusayuu peamusyercss IOCPEACTBOM BBEICHHS JJIEMEHTOB  COJEp)KaHus,
MOCBALIEHHBIX OSKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Ppa3BUTHEM
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TEXHUKH U TEXHOJOIMH, a Takke O0CYXJeHHs MpoOJIeM PalMOHAIbHOIO MPHUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH JJIEMEHTaMH Kypca (U3MKM HAa YpPOBHE cpenHero oomero oOpa3oBaHUs
ABJIAIOTCS  (pu3nueckue Teopuu (hopMupoBaHHE MPEJACTABICHUA O CTPYKTYpe MOCTPOSHHUS
¢usnyeckoil Teopuu, poiau (QyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLUIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O IPUPOJE, I'PaHULAX IPUMEHUMOCTH TEOpUHM, Ul OINMCAaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eATEIbHOCTHBIM MOJIX0A B Kypce (DU3MKHM peaqu3yeTcsl MpeXkae BCero 3a Cuér
OpraHu3alKi SKCIEPUMEHTATIBHON JAeATeNbHOCTH oOydaromuxcs. Jlias 0a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIOJIB30BAHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaToOpHBIX pPabOT, KOTOpBIE B IporpamMme Mo (uU3MKe OOBEIUHEHbI B OOIIMK CIIMCOK
YUYCHMUYECKUX MPAKTUYECKHX paboT. BblieneHue B yka3aHHOM IepeuHe JIabOpaTOpHBIX padoT,
IIPOBOJIUMBIX JJIsi KOHTPOJIS M OLIEHKH, OCYIIECTBIISETCS yYaCTHUKaMM 00pa30oBaTeIbHOIO Mpolecca
UCXO/Ad U3 OCOOEHHOCTEW IUTAHMPOBAaHHWS M OCHamieHusi kabunera ¢usuku. Ilpu sTOM
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIOUMMHCS YMEHHSIMH TIPOBOJWTH KOCBEHHBIC W3MEPECHHUS,
UCCIIEIOBAaHMsI  3aBHUCUMOCTEHl (PU3MUECKUMX BEIMYMH U TIOCTAHOBKY OIBITOB IO IIPOBEpPKE
IIPEUIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yAENsSETCS PELICHUI0 PACUETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom mns
pacu€THBIX 33734 MPHOPUTETOM SBIISIOTCS 3ala4d C SBHO 33aJaHHON (DU3MYECKOH MOETBIO,
MI03BOJISIOIINE IPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJTHOTO pa3Jiena Kypca, Tak
U MHTETPUPYs 3HAHMS W3 PasHBIX paszenoB. [ KaueCTBEHHBIX 3alad NPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSCHEHUE MPOTEKaHUS (PU3NYECKUX SIBJIEHUI M IPOIECCOB B OKPYXKAlOIIEH XKHU3HHU,
TpeOytonye BIOopa PU3NYecKo MOIETH ISl CUTyallMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu GPI'OC COO k MaTepHalIbHO-TEXHUYECKOMY 00€CIIeUEeHUI0
y4eOHOro mnporecca 0a3oBblil ypoBeHb Kypca (PM3MKHM Ha YPOBHE CpeIHEro obmero odopazoBaHUs
JIOJKEH M3y4aThCsl B YCIOBUAX MPEIMETHOrO KaOMHEeTa (PU3UKU UM B YCIIOBUSAX MHTETPUPOBAHHOTO
KaOMHETa TIPEJAMETOB ECTECTBEHHO-HAYYHOTO IMkia. B kabuHere (QU3MKM JOIDKHO OBITH
Heo0XoauMoe J1abopaTopHoe 000pyI0BaHUE JUIsl BBIIIOJIHEHUSI YKAa3aHHBIX B Iporpamme o ¢usuke
YYCHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JleMoHCTpaniioHHOE  oOopynoBaHue (OPMHUPYETCS B COOTBETCTBUM C  MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECIeYMBaeT MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpaMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAlUil M HCCIENAOBAaHMS M3y4aeMbIX SIBICHHM M TIpPOLIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGoparopHoe o0opymoBaHUE ISl YUEHUYECKUX MPAKTHUECKUX paboT dhopmupyercs B BUIE
TEMaTUYECKNX KOMIUIEKTOB U 00ecreunBaeTcs B pacuére 0JIHOT0 KOMILIEKTa Ha IBYX 00y4aronuxcs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOTO 000pyNOBaHMA JOJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AaHAJOTOBBIX M IM(POBBIX MPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
W3MEPHUTENBHBIX CHCTEM B BUJE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMU I1IeJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e hopmHpoBaHNe MHTEpEca M CTPEMIIEHUS OOYYaloIIMXCS K HAyYHOMY H3YYEHHUIO MPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH];

®pa3BUTHE TMpPEACTABIEHUH O HAy4HOM MeTOoAe TMO3HaHUus U (opMupoBaHue
HCCIIEA0BATENIBCKOrO OTHOUICHUS K OKPYKAIOIIUM SIBJICHUSM;

¢ hopMUpOBaHME HAYYHOTO MHMPOBO33PEHHsI KaK pe3yJbTara H3yYeHHs] OCHOB CTpPOCHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
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e hopmupoBaHNEe yMEHHI OOBSCHSATH SIBJICHHUS C HCIIOJb30BaHHEM (U3MUYECKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTeJIbCTB;

¢ (hopMUpOBaHHE MPEICTABICHUA O PoK (DUBHMKU Ul Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrkeHHe TUX Lenei o0ecrieunBaeTcs peeHUEM CIIEAYIOINX 3aa4 B IPOLECCEe N3YyUCHUS
Kypca (PM3UKU Ha YPOBHE CPETHETO 00IIero 0Opa3oBaHMs:
e IpUOOpETeHUE CHCTEMBbl 3HaHUH 00 OO0mUX (QHU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (PU3MKY, SJIEKTPOIMHAMUKY, KBAaHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;

¢ hopMupoBaHNE yYMEHUU MPUMEHSATh TEOPETUYCCKHE 3HAHUS JUISI OOBSCHEHUS (DU3HUSCKUX
SIBJICHUI B IPUPOJAE U JIJISl IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEHEBHOU KU3HH;

® OCBOCHHE CIIOCOOOB pELICHMs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (PU3UYECKOH MOJEIIBIO,
3a/1a4, MOAPa3yMEBaIOIIUX CAMOCTOSITENIbHOE CO3/laHue (PU3MUECKON MOJIEH, aJIeKBaTHON
YCIIOBUSIM 3a71a4u;

® [IOHNMMAHUC (1)I/ISI/I‘~IGCKI/IX OCHOB W IPHUHIMIIOB I[GIZCTBI/I?[ TCEXHUYCCKUX yCTpOfICTB u
TEXHOJOTHYCCKUX ITPOUCCCOB, UX BIIUAHUA Ha OKPYKAIOLIYIO CPEAY;

® OBJIAICHUC MCTOJAMH CAMOCTOSATCIIBHOTO IINIAHUPOBAHUA W IMPOBCACHUA (1)I/I3I/I‘ICCKI/IX
OKCIICPUMCHTOB, aHa/In3a W HHTCPIIPETANN I/IH(l)OpMaIII/II/I, OonpeaciacHuss JO0CTOBCPHOCTH
MOJIYYCHHOI'O PE3YyJIbTaTa,

® CO3JaHHC yCJ'IOBI/Iﬁ IJIL pa3BUTHUA y'MeHI/Iﬁ HpOCKTHO'HCCHCHOB&TCHBCKOﬁ, TBOpquKOﬁ
JACATCIIBHOCTH.

ConepxaHue JTaHHOM y4yeOHOM NHpOrpaMMbl peanus3yeT NPUHLMIBI U 33Ja4d OCHOBHOM
o0OpazoBaTeibHOM TporpaMmbl cpefaHero odmero obpazoBanus MAOY «COII Ne 9» ¢ yuerom
[IporpamMM, BKIIIOUEHHBIX B €€ CTpYKTypy. Copeprkanue ydeOHOro mpeaMeTa MOXKET pean30BbIBaThCS
B pa3IMUHBIX opMax, IPOBOJUMBIX, B TOM YHUCIIE, U BO BHEYPOUHOE BPEMSI.

Pabouas mporpamma Mo3BOJII€T YYUTEIO MCIONb30BaTh €€ KaK B YCIOBHUSX TPAJAULMOHHON
KJIACCHO-YPOYHOM CHCTEMbI, TaK M JUIsl JUCTAHIIMOHHBIX (DOPM M CaMOCTOSTENBHOIO H3Y4EHHUS
npeaMera oOydYarolMMUCS pa3HBIX YU4EOHBIX BO3MOXKHOCTEH, HaXOASIIUXCS B Pa3HbBIX JKU3HEHHBIX
CUTYalUsSIX MPU HATMYUU HEOOXOJUMBIX TEXHHUECKHUX CPECTB.

OrneHuBaHUE pe3yNbTaTOB OCBOCHMS JIaHHOW y4eOHOHM mporpamMmbl OCYIIECTBISIETCS Ha
OCHOBE KOMIJIEKCA JOKYMEHTOB, PEINIAMEHTHUPYIOIIMX CUCTEMY OLIEHKH JOCTH)KEHUS IIaHUPYEMBbIX
pe3ynbraroB ocBoenust OOIT COO MAQY "COLL Ne 9".

TemaTtnueckoe/moypoyHOe IUJIAaHUPOBAHUE YUYEOHBIX 3aHATHH OQOpMIIsSeTcss OTIeNbHBIM
JIOKaJbHBIM akToM. OHO COAEP)KUT Ha3BaHUE TEM, Pa3/ielioB, BUbl yIEOHON JEATEIbHOCTH, BUJIBI U
(hopMBI KOHTPOJIS, ITEKTPOHHBIE (ITU(POBBIE) 00pa3oBaTeIbHbBIE peCYPChl, 00BEM YacoB.

ConepxaHue JTaHHON y4eOHOW MpOrpaMMbl peaqu3yeT NPUHIMIBI M 3aJa4d OCHOBHOMU
oOpasoBaTenbHOM TporpaMmbl cpemaHero odmero obpazoBanus MAOY «COII Ne 9» ¢ yderom
IporpamMm, BKIIIOUEHHBIX B €€ CTpYKTypy. Comeprkanue y4eOHOro MpeaMeTa MOXKET pean30BbIBAThCS
B PA3JIMYHBIX (JOpMax, MPOBOAUMBIX, B TOM YHCJIE, U BO BHEYPOUHOE BpPEMSI.

Pabouast mporpamma MO3BOJISIET YYUTEIIO MCIOIb30BaTh €€ KaK B YCIOBHUSX TPAJAULIMOHHOU
KJIACCHO-YpPOYHOM CHUCTEMBI, TaK W U1 JUCTAaHIMOHHBIX (POPM M CAMOCTOSTEIBHOIO H3y4YECHHS
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npeaMeTa OOyJarIIUMUCS Pa3HBIX YYeOHBIX BO3MOXKHOCTEH, HAXOMSALIUXCS B Pa3HBIX KU3HEHHBIX
CUTYalUsIX NIPH HATWYHHA HEOOXOUMBIX TEXHUYECKHX CPEIICTB.

OrneHuBaHNe pe3yJIbTaTOB OCBOCHHS JAHHON y4eOHOW MpOrpaMMbl OCYIISCTBISICTCS Ha
OCHOBE KOMIUJIEKCA JJOKYMEHTOB, PEIJIAMCHTUPYIOIINX CUCTEMY OIEHKHU JOCTHIKCHHS IJIaHUPYEMbIX
pesynbraroB ocBoenus OOIT COO MAQY "COLL Ne 9".

Temarndeckoe/loypouyHOe IUIAHUPOBAHHE YUYEOHBIX 3aHATHH OQOPMIISIETCS OTICIbHBIM
JIOKQJIBHBIM akTOM. OHO COJEP)KUT HAa3BAaHUE TEM, PA3/ICNIOB, BUBI YICOHOUW NEATEILHOCTH, BUIBI U
(hopMBI KOHTPOJIS, IJIEKTPOHHBIE (ITM(POBBIE) 00pa3oBaTeIbHBIC peCYpChl, 00BEM YacoB.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHUS
orBoautcs 136 yacoB: B 10 kinacce — 68 vacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Ipemiaraemerii B nporpamme 1o (U3HMKE MEPEYCHb JTAOOPATOPHBIX M MPAKTHYECKUX pPabOT
SIBJISICTCS. PEKOMEHI0BAaHHBIM, YYHUTEIb JICNIAET BHIOODP MPOBEICHUS Ja00PATOPHBIX PadOT U OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00y4aroInXCsl.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka o npupone. Hayunele Meronsl mo3HaHUsA OKpyxaromero mupa. Pomib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIecCe MO3HAHUS MPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue (GuU3MUECKUX sBIeHUN U nporeccoB. Hayunele runoressl. ®dusnyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHLINMII COOTBETCTBUS.

Ponp um wmecro ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON AESITEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaoroBblie ¥ U(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro ABMkKeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpoCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHOM TOUYKHM, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CloKeHHEe NEepeMEIleHU u
CJIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPAaBHOYCKOpEHHOE MpsIMOJMHEHHOe nBmwkeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHUS MaTEPHAIbHOW TOUYKU OT BPEMEHH.

CBoOoaHoe magenue. Y cKopeHrue CBOOOIHOTO TaICHHS.

KpuBonunelinoe nBuxkenue. J[BuxkeHue MaTepUAIIbHOW TOUYKH MO OKPYKHOCTH C MOCTOSIHHOM
M0 MOJAYJIO CKOPOCTHIO. YTJIOBasl CKOPOCTh, JIMHEHHas ckopocTh. [lepuon m yactota oOpalieHus.
[lenTpocTpeMUTENEHOE YCKOPEHHUE.

TexHudeckue yCcTpoWCTBa M MPAKTHUUECKOE MPUMEHEHHE: CIHUJIOMETp, JBMKCHUE CHApPSIOB,
LIETIHBIE U PEeMEHHBIE NTEPEIAUN.

Jemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, WILTIOCTPAINS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeobGpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSI.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTSIMH, MPOUIEHHBIMU TEJIOM 3a IOCJIEAO0BAaTENIbHbIE
paBHBIE TIPOMEKYTKHA BPEMEHHU TIPH PAaBHOYCKOPEHHOM JBHKEHUHW C HaYaIbHOW CKOPOCTHIO, PaBHOU
HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.
N3ydenne nBuxkeHus Teia, OPOINIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Tpunmun otHocutenbHocTH ['anmiies. IlepBbiii 3akoH HproToHa. MHepuuaibHbIE CHUCTEMBbI
OTCYETa.
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Macca Tena. Cuna. [Tpunuun cynepno3unuu cuii. Bropoii 3akoH HeroToHa 117151 MaTepuaibHON
Touku. Tpernii 3akoH Hpl0TOHA 111 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenne. Buabl TpeHust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUSI CKOJBXKEHUS U cuia TpeHus mokos. Koadgdumment tpenus. Cuina CONpOTHBICHHS IPH
JBUKEHHUHM TENa B XKUAKOCTU WU rase.

[ToctynarensHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT Ccuiibl OTHOCUTENBHO OCH BpalleHus. [lnedo cunbl. YciioBus paBHOBeCHsI TBEPIAOTO
Tena.

TexHuuyeckue yCTpOHCTBA UM IPAKTHUYECKOE IPUMEHEHHWE: NOJIIMIIHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

Cnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TaJACHUH.

CpaBHeHHUE CUIT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

W3yuenue nBmxeHus: OpycKa o HaKJIOHHOM MI0CKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKHHE U PE3HMHOBOM
oOpasiie, OT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

HNmnynbe marepuaabHOM TOUKM (Te€na), CUCTEMbl MaTe€pHUalbHBIX TOYEK. VIMIylbC Cuibl U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMIyJjbca. PeakTuBHOE ABMKEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckast »Heprusi MaTepualibHOM ToukH. TeopeMa 00 HM3MEHEHUM KHHETHYECKOU
SHEPTrUH.

[TorenunansHas sHeprus. lloreHuuanbHas >Heprus ynpyro aeOpMHUPOBAHHOW MPYKHUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuaneHple W HEMOTEHUUANbHbIE CUIbl. CBs3b pabOThl HEMOTEHLMANIbHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUU.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudeckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexona MoTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
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W3ydyenune abCONIOTHO HEYNPYroro yjaapa ¢ TOMOMIIbIO JBYX OJMHAaKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u paOOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW YHEPTUM Teja Ha MpuMepe
PacTsKEHUS PE3NHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaast puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUU U HMX OIBITHOE OOOCHOBaHUE.
Bbpoynosckoe npmwxkenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YACTHIl BEILLECTBA.
Mopnenu CTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX T€T U OOBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHHass ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopens wupeanbHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOW TEopuu
UACATBHOTO ra3a. AOCOMOTHAS TeMIepaTypa Kak Mepa CpeIHel KMHETHYECKON SHEPrHU TETJIOBOTO
nBrkeHns yactun rasa. Illkana temneparyp KensBruHa. ['a30Bble 3ak0HBI. YpaBHeHue MeHeneeBa—
Kunaneiipona. 3akon [lanprona. M3omporeccsl B HA€aJbHOM ra3e € IMOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe npeacrapieHnue U30MPOILIECCOB: U30TEpMa, U30X0pa, N300apa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJEKYI
OpPraHUYECKUX COCIUHEHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mopaenb, HIUTFOCTPUPYIOILAs TPUPOY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aIbHOTO ra3a, U30IMpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

Omnpenenenne Macchl BO3/lyXa B KJIaCCHOW KOMHATe Ha OCHOBE M3MEpPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamurku

TepMonnHaMuyeckass cuctemMa. BHYTpPEHHsISI 3HEpPrUs TEPMOJUHAMHYECKONM CHCTEMBI U
ciocoObl e€ u3MeHeHus. KomumuecTBO TeuioTel M paboTa. BHyTpeHHssT 3HEprusi 0JHOATOMHOIO
MJealbHOr0 rasa. Buasl Temionepenauu: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3JIy4eHHE. Y IenbHas
TEITIOEMKOCTh BellecTBa. Koan4yecTBo TEIIOTHI pHU TEIIonepeaaye.

[Tonarue o6 aguabatHom mporiecce. IlepBblif 3akoH TepMoauHaMuku. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnperanus paboTs rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIUIBL eHCTBUS TEIUIOBbIX MamuH. [IpeobpazoBanus sHepruu B
TermoBbIX MamuHax. Koadduuument nonesnoro aevictus teroBoi Mammubbl. [{ukn KapHo u ero
KOA(PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: JBUTaTEb BHYTPEHHEIO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu
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W3meHeHre BHYTpeHHEW SHEPrUH Teja MPU COBEPIICHUH PAOOTHI: BHUIET MIPOOKU U3 OyTHUIKH
MoJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3¢Qupa B JATyHHOM TpyOKe MNyTéM TpEeHHA
(Buaeo1eMOHCTpaIus).

W3meneHnue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTHBHOT'O JIBUTATEII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoont

[TapoobpazoBanue u KoHjaeHcaius. Mcnapenue u kurmeHue. AOCONIOTHASE W OTHOCHTEIbHAsS
BJIQOKHOCTh BO3Iyxa. HacellmieHHBIH map. YaenbHas TEIIOTa NapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATypPhl KUTICHUS OT AaBJICHUS.

Teépmoe Tteno. Kpucramnuueckue u amopdHble Teiaa. AHU30TPOIUS CBOMCTB KPHUCTaJIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuainsl. [1naBnenne u Kkpuctaumsanus. Y aeapHas TemioTa
rtapnerns. CyOnumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THTPOMETP U MCUXPOMETP,
KaJIOpUMETP, TEXHOJIOIMU IOJIyYE€HUSI COBPEMEHHBIX MaTepUajoB, B TOM YUCIIE€ HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1ApPOB.

Kunenue npu moHWKEHHOM JIaBJICHHH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmtonenne HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpalust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasnen 4. daekrpoamHaMmnka

Tema 1. dnexkmpocmamuxa

Onektpu3anus Tel. DIEKTpUYEeCKUi 3apsai. JBa Buaa sneKkTpuyeckux 3apanoB. I[IpoBoaHuKw,
JTUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsa.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. ToueuHbIi 3J€KTpUUECKUN 3apsj. DIEKTPUUECKOe
nosie. Hampsok€HHOCTB dnekTpuyeckoro mnosid. [IpuHIun cynepnosuuuu 3IEKTPUYECKUX IOJIEH.
JIuHUM HanPsHKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pa6ora cun snexkrpocratuueckoro nojs. [lorennuan. Paznocts norenuuanos. [IpoBoguuku u
JUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM MoJIe. J{nanekTpruyeckas IpoOHUIAEMOCTb.

OnektpoémkocTh. KonzmeHcarop. OJIeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. JHEpTHs
3apsHKEHHOT0 KOHAEHCATOopa.

TexHuuyeckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3€MJICHHUE 3JEKTPONPHOOPOB, KOHAEHCATOpP, KOMHUPOBATHHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anMozencTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEI.
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[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTD 3JIEKTPOEMKOCTU IUIOCKOIO KOHAEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTpUUYEcKoro Toka. Mcrounnku toka. Cuna
Toka. [loCcTOsIHHBII TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Henu.

DIEeKTpUYECKOEe COMPOTUBJICHUE. YIeTbHOE CONpoTHUBICHHE BemlecTtBa. [locnenoBarensHoe,
napajuieIbHOE, CMEIIaHHOE COCTMHEHUE MPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTE 3JIEKTPHUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIECHHWE MCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOM (3aMKHYTO#) anekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DNeKTpOHHAsE TPOBOJIMMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH CONPOTHUBICHUS METANIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DneKTpuyYecKHuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCcTBeHHAs U MpPUMECHas! MPOBOJUMOCTh MOTYIPOBOJHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.

DONeKTpUYeCKii TOK B pacTBOpax U pacivlaBax »dJIEKTPOJUTOB. JIEKTPOIUTHUYECKAS
JUccouanus. JIeKTPOoIIn3.

DOnekTpuyecknii TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOATENbHBINA pazpsa. MonHwus.
[Ina3zma.

TexHrU4ecKkue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHUE: aMIepPMETp, BOJBTMETP, peocTar,
HMCTOYHUKHU TOKA, DJIEKTPOHATPEeBAaTEIbHbIC IPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBIA IHO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh CONPOTHUBJICHUS IMWIMHAPUYECKUX MPOBOJAHUKOB OT JJUHBI, IUJIOLIATU
MONIEPEYHOT0 CEYEHUS U MaTepHuaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe wu3MepeHue HAEKTPOABIKYIIEH cuiibl. KOpoTKoe 3amblkaHHWE TaJbBaHUYECKOIO
3JI€MEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTBH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AHO/JIA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3yueHne cMEmaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMAKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H
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N3yuenne kypca ¢usukm O6azoBoro ypoBHs B 10 Kiacce OCYIIECTBIAETCS C YYETOM
COJIep KATENbHBIX MEXITPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBI3aHHbIE C U3YUEHUEM METOJIOB HAyYHOI'O IMO3HAHUS: SBJICHUE,
Hay4yHbI (akT, rumoresa, ¢uanyeckas BEIMYUHA, 3aKOH, TEOPHS, HAONIOJCHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMBbl YpaBHEHUH, TuHeHas QyHKIus, napadona, runepoona, ux
rpaduUKd U CBOWCTBA, TPUTOHOMETpPUYECKHE (YHKIUMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUU Ha OCH KOOPAMHAT, CIOKEHHE
BEKTOPOB.

Buonoeusn: mexaHmueckoe ABWKEHHME B KHBOW mpupone, auddysus, ocMoc, TermooOMeH
KUBBIX OPraHU3MOB (BU[BI TEIUIONEpEeaayud, TEIUIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B
JKMBOW MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, XKUJIKOCTEH U Ia30B, AIEKTPUUYECKUE CBOICTBA
METAJIJIOB, AIEKTPOIUTUYECKAS JUCCOIHAIINS, TAIbBAaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE ABIKECHHH C HCIIOJB30BAaHHMEM MEXAaHM3MOB, y4ET TPEHUS B
TEXHHUKE, NOJUINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (pakeTa, BOAOMET
W Jpyrue), IBUTATE]Ib BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOH XOJOIWJIbHUK,
KOH/IUIIMOHEP, TEXHOJIOTHH MOJIyYEHUs] COBPEMEHHBIX MaTe€pHUaIoB, B TOM YHCJIe HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH, IEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, dJEKTPOHArpEBATENIbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, raIbBaHHKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3aumoneicTBUEe MOCTOSHHBIX MarHUTOB. MarHuTHoe mnoise. BekTop
MarHuTHOM MHAYKUMH. [IpuHLUMI Cyneprno3uiMi MarHUTHBIX Mojeil. JIMHUM MarHUTHOW MHIYKIHUU.
KapTuna nuHMil MarHUTHOM MHIIYKIIMU TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe T0Ji€ TPOBOJHUKA ¢ TOKOM. KapTWHa NWHWA WHIYKIUA MarHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM. OmNbIT
Opcrena. BzaumoaeicTBre MPOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, e€ Monyib U HampaBjieHue. [[BrKeHue 3apsiKEHHOW YacCTHUIIbl B OJTHOPOAHOM
MarHuTHOM ToJie. Pabota cunsl Jlopena.

SBneHue ANEKTpOMArHUTHOM UWHAYKUMU. [loTOK BekTOpa MAarHUTHOM  WHIYKIUU.
DJIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Dapanes.

BuxpeBoe nsnexkrpuueckoe Tmosie. OIEKTPOIBMXKYIAs CUjla HWHIYKIMUA B MPOBOJHHKE,
JBIKYIIEMCS IOCTYNATEIbHO B OJJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. fIBIE€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

OHeprusi MarHUTHOTO MOJISl KATYIIKHA ¢ TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.
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TexHuueckue yCTpOMCTBA MW MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE  MAarHUTBHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JEKTPOHHOIO My4YKa MarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJISL.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTb 3JIEKTPOJABMXKYILIEH CHUJIbI MHAYKUUUA OT CKOPOCTM WM3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBiIeHNE CAMOMHTYKLIVH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepnoBanue necTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

Pa3pen 5. Koj1ie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Koneb6arenbnas cuctema. CBOOOJHBIE MEXaHHUECKHUE KOeOanus. ['apMOHNYEeCcKre KoJieOaHusl.
[lepuon, uacrora, ammautyna u ¢asza kojebanuit. [lpykuHHBIH MasTHUK. Maremarudeckuit
MasiTHUK. YpaBHEHHE TapMOHHUYEeCKUX KoseOaHuil. IIpeBpalieHue SHEpPruud MpPU TaAPMOHHUECKUX
KoJIeOaHusX.

Konebartenbupiii  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHHS B  HJICATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHUYECKHUMH U 3JIE€KTPOMarHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpAaHEHHS YPHEPTUHU B UJCATHHOM K0JIe0ATETbHOM KOHTYPE.

[IpencraBienre o 3aTyXxawIIUX KoJeOaHUAX. BBIHYKICHHBIE MeXaHUYECKHe KoiaeOaHus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHbii TOK. CHHYCOMAAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh INEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSKEHHUSL.

Tpancdopmarop. IIpousBoacTBo, mnepenada U MOTpeOJieHHE OSJIEKTPHUUECKOW SHEPrHH.
OKOJIOTMYECKME PHUCKM IpPU  IPOU3BOACTBE  AIEKTpodHepruu. KynbTypa  HCIONIB30BaHUA
AJIEKTPOIHEPIHU B ITOBCETHEBHOM JKU3HH.

TexHu4eckue yCcTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUUECKHI 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, IMHUU IEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTelnbHOW CHCTEMbI (NMPYXUHHBIA HIM MaTeMaTU4eCKUi
MasITHHK).

Habmronenue 3aTyxaronux Koaedanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

CBoOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwmorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa ¥ HANpsOKEHUS OT  BPEMEHH)  JUIs
ANEKTPOMATHUTHBIX KOJICOAHHM.

Ilpunooicenue x 0cHo8HOU 0OpasosamenvHol npoepamme cpeonezo oouezo oopaszosarus MAOY « COLL Ne 9»
Pabouas npocpamma yuebrozo npedmema « Pusuxa. Bazoewiii yposens (2 uaca)y, 10-11 kaacc
13



Pe3onanc npu mnocnenoBaTeabHOM COEIMHEHMHM pE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mozenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCMMOCTH MepUO/ia MalIbIX KoJeOaHUM rpy3a HAa HUTU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nepeMEHHOIO TOKa B LIEMM U3 MOCIIEA0BAaTENbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
mmHa BoiHBL. [lomepeynsie M npoaosibHbIe BONHBL. MHTepdepeHnus n audpakiuus MeXaHUIeCKUuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIOBUS M3Iy4€HHs DSJEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BektopoB E, B, V B anexrpomaruutHoi BoiHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpa)Ke€HUe, MIPEJIOMJIEHUE, noJisipu3anus, nudpaxius, uHTep hepeHIus. Ckopoctb
3JE€KTPOMArHUTHBIX BOJIH.

[Ikana s5eKkTpoMarHuTHEIX BOJIH. [IpiMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBE paTUOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHUUecKue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHUE MONEPEUHbIX U MPOOIbHBIX BOJH.

Konebmronieecs Teno Kak UCTOUHUK 3BYyKa.

Habutoienue otpakeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 37€KTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MPEIOMIIEHUE, MOJsIpU3alus,
mudpakius, “HTepEpeHIHsL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBETa B OAHOPOIHOM cpene. JIyu
cBeTa. TOUeUHBIN NCTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETAa. AOCONIOTHBIM MOKa3aTellb MPeTOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHnue. [IpenenpHbIi yroil MoJIHOro BHYyTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cera. L{ser.

CoOuparomue U paccerBarolye JUH3bI. ToHKas nuH3a. PDOKYCHOE pacCTOSHUE U ONTHYECKas
cuna TOHKOW nwmH3BL. IlocTpoeHune wu3o0pakeHMH B COOMpAIOIIMX W PACCEHMBAIOUIMX JIMH3AX.
®dopmyJia TOHKOH JMH3bL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. MaTepdepenius cBera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUS HAOMIOCHUS
MaKCUMyMOB U MHUHHMYMOB B HMHTEP(PEPECHIMOHHOW KapTUHE OT JABYX CHH(DA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.
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Hudpaxus ceera. AudpakimonHas pemérka. Y clIoBUe HAONIOIEHHS TIaBHBIX MaKCHMYMOB
IPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTPOHMCTBA W TPAKTUYECKOE NPHUMEHEHHE: OYKH, JIymna, (oToarnmapar,
MPOCKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, MU(PPAKIMOHHAS PEmIETKa,
TOJISIPOUI.

Jlemoncmpayuu

[IpsiMmosnHeitHOE paclpocTpaHeHHe, OTpPaKEHHWE U MpejoMieHHe cBera. Omnruyeckue
PUOOPHI.

[TonmHOE BHYTpeHHee oTpaskeHue. Mojiens CBETOBOIA.

HccnenoBanue cBONCTB U300paXKeHUM B TMH3AX.

Mojenu MHKPOCKOIIa, TeIeCKOoIa.

Hab6mronenue natepdepeHImu ceera.

HaGmonenne nqudpakmnuu cBera.

HaGurotenue aucriepcuu cBera.

[Tonmy4yeHne crieKTpa ¢ TOMOIIBIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBLIO AU(DPAKITHOHHON PEIIETKH.

HabmroneHnne monsipu3aiyu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3mepenue mokasatelis IpeIoMIICHUS CTEKJIA.

HccnenoBanme cBOWCTB N300paKeHHI B TUH3aX.

HabGmronenue qucnepcun cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuipl NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynarsl cnenuanbHON TEOopuu
OTHOCHUTENIbHOCTU: HHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIIBHOCTH
OHHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®otonbl. Popmyna [lnaHka cBA3M SHEPruM (OTOHA C €ro YacTOTOH. DHEpPrus M HMITYJIbC
dbotoHa.

OtkpsiTue U uccnenoBanue goroaddexra. OnwiTel A. I'. CroneroBa. 3akoHbl GoTodPdeKTa.
VYpaBuenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMuyeckoe NeHCTBHE CBETA.

TexHuueckne yCTpOWCTBA W TPAKTHYECKOE TMpHMEHEeHHe: (OTOdNIeMeHT, (OTOIATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexTa.

Cseroauos.

Conneunas Oartapest.
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Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccestauto o -gactuil. [Inanerapaas Moaens
aroma. [locrynmatel bopa. M3nyuenwe u mornomeHue (GOTOHOB NPH IMEPEXOJe aromMa € OJHOTO
YPOBHS DHEPruM Ha Apyroi. Buasl cnektpos. CriekTp ypoBHEH SHEPrUHU aToMa BOJOPO.A.
BonHoBsie cBoiicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOIHOBOM 1yaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE:  CIIEKTPAJIBHBIA  aHAIU3
(criekTpockoI), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGnroneHue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGuroieHne JIMHeHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, TOKA3bIBAIOLINE CJIOXKHOCTh CTpOEHHUA sapa. OTKpPBITHE pPaguOaKTHUBHOCTH.
OmnbiTel Pesepdoprna mo ompeneneHuio coctaBa paJnOaKTHBHOTO H3imydeHHs. CBoHCTBa anbda-,
Oera-, raMMa-u3ITydeHus. BiusiHre paJrioakTHBHOCTH Ha JKUBBIE OPraHU3MBI.
OtkpbiTHE TIpoTOHA M HelTpoHa. Hykionnas monens sipa ['eiizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uncio sapa. M3oromnsl.
Anbda-pacnaa. ONEKTPOHHBIM M NO3UTPOHHBIM Oera-pacnaa. ['amMma-uznydyeHue. 3aKoH
PaZAMoOaKTUBHOIO pacraja.
DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
SnepHsle peakuuu. JleneHre U CUHTES SEP.
SAnepusiii peakrop. Tepmosepusiit cunTe3. [IpoOaembl U NepCNEeKTUBBI A1EPHON SHEPTrEeTUKH.
DKOJIOTHYECKHE aCIEKThI SIIEPHON IHEPTeTUKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.
dyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHBI MHpa.
TexHuueckue yCTpoiicTBa M NpaKTHYECKOE INpPHUMEHEHHUe: I03UMeTp, Kamepa Buubcona,
SJICPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH

Oransl pa3BUTUs acTpoHOMUU. [IpukitagHOoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, JIAaHEThI, UX BUAMUMOE JIBHKEHHUE.

Conneunas cucrema.

Connue. ConHeyHas akTuBHOCTb. McTounuk sHeprun ConHua u 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpamMma «CHEKTpalbHBIA KJIACC — CBETUMOCTH». 3BE3NBI  TJIABHOM
[IOCJIEIOBATENbHOCTH.  3aBUCHUMOCTh ~ «Macca  —  CBETUMOCTb» U1 3BE3  IJVIABHOM
IOoCJIe0BaTeNbHOCTU.  BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBbIE  NPEIACTABIECHUA O
IIPOUCXOXACHNUHU U 3BoJronu ColHLa U 3BE311. DTambl KU3HU 3BE3I.
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Mueunsiii [lyte — Hama [Manaktuka. [lonoxxenue m aBuxkenne Connua B ['amaktuke. Tumbl
rajiakTuk. Paguoranaktuky U kBaszapel. UEpHbIE ABIPHI B sIIpax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nuznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtoienuss HeBOOPYEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN ISt
OlpesieNieHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JIyHsl, uraner, Mieynoro [yrtu.

Oo6o0maroniee NoBTOpeHne

Ponb ¢u3uku 1 acTpOHOMUU B 9KOHOMHUYECKON, TEXHOJIOTUYECKON, COIUAIIBHON U ATHYECKOMN
cdepax AEATEIHHOCTH YEJIOBEKa, pPOJIb M MECTO (M3UKH M aCTPOHOMHHM B COBPEMEHHOH HaydyHOU
KapTHHE MUPA, pOJb (GU3NIECKON TeoprH B (POPMUPOBAHHUHU MPEICTABICHUHI O (PU3NUECKON KapTHHE
MHUpa, MECTO (PHU3MUYECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE.

Me:xnpeamerHble CBSI3U

Wzyuenne xypca ¢usukn 06a3oBoro ypoBHs B 11 Kijacce ocCymIeCTBISIETCS € y4€TOM
COJIEP>KaTENIbHBIX MEXKITPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpapuu U
TEXHOJIOTUH.

Mesicnpeomemmnule nonamus, CBI3aHHbIE C U3YYEHUEM METOJI0OB HAYYHOI'O ITO3HAHUS: SBJICHUE,
Hay4HbId (DaKT, TUMOTe3a, (Pu3Myeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHME (DYHKIHU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M X MPOEKIINH
Ha OCH KOODJIMHAT, CII0O)KEHHWE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUM, NPU3HAKU
10J100Us TPEYTOJIbHUKOB, ONpeeIeHHUE TUIOIAAH IUIOCKUX (GUryp u oobéma Te.

buonocus: >nekrpudeckue sBIECHUS B KUBOHM MpHUpOAE, KoieOaTenbHble ABUKEHUS B )KHBOU
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM MpUpPOE, AEHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumus: cTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIABIX T€J, MEXaHU3MbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHATH3.

l'eoepaghus: MarHWTHBIE TOJIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX pyH, (OTOChEMKA 3E€MHOMN
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texuonoeusi: TUHUM 3JIEKTpoIepesad, TeHepaTop MNEPEeMEHHOTo TOKa, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paguoNpUEMHHK, TeJleBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEYHAsI OaTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBLI 11O ®PUZUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro npeamera «dusuka» Ha ypoBHE cpenHero oduiero oopasoanus (0a30BbIii
YpOBEHBb) JOJDKHO OOECHEeYuTh JOCTHKEHHE CJEIYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX H
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pE3yNbTaThl OCBOEHHUS YydeOHoro mnpeamera «PHU3UKa» OJKHBI OTpPakaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXcs pPYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTALMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHHH,
COOTBETCTBYIOUINX TPAIUIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIHIMPEHHUE >KU3HEHHOTO
OIbITa M ONBbITA JEATEIBHOCTU B IPOLIECCE pealu3ali OCHOBHBIX HAIIPAaBICHUH BOCIUTATEIbHOMN
NesTeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIMKM OOYYaIOIIErocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCTBa;

IPUHATUE TPAJULMOHHBIX  OOILEYETOBEYECKUX TIyMAaHHUCTUYECKUX U JAEMOKPAaTHYECKUX
IIEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpEcax TIpakJaHCKOro OOIlecTBa,
y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30BaTeIbHOIN OpraHu3aluy;

YMEHHUE B3aMMOIEHCTBOBATh C COLMATIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUHAMU U
Ha3HAYCHUEM;

TFOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON JEATENBLHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KCHUSM POCCHUCKHUX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAal[MI0 M IPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJia B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, INPHUCYLIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpEC K PA3NUYHBIM cdepam MpodhecCHOHATBHON eATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(hbUBUKON M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIeit npodeccuu U peain30BbIBaTh
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHUIO M camMooOpa3oBaHUIO B 00jgacTu (U3MKU Ha
NPOTSHKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYJIbTYypbl, OCO3HaHHE TIJIOOATBHOTO  XapakrTepa
HKOJIOTHYECKUX MPOoOIIeMm;

IUTAHUPOBAHUE M OCYIIECTBJICHUE JEHCTBUN B OKPYXKAIOLICH cpeie Ha OCHOBE 3HaHUS Ienei
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;
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pacimpeHe OmbITa JEATEIFHOCTH JKOJIOTMYECKON HAlpaBICHHOCTH HAa OCHOBE HMMEIOIIHXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
bu3nveckoii HayKw;

OCO3HAaHWE IICHHOCTH HAyYHOW JESATEIbHOCTH, TOTOBHOCTh B IMpOIECCE H3yYeHUS (PUUKH
OCYIIECTBIISITh TIPOSKTHYIO M HUCCIIEIOBATENILCKYIO IESATEIIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS
ba3oBble Jornyeckne aeMCTBUSA:

CaMOCTOATENIbHO  (OPMYyJIUpOBaTh MW  aKTyaJIU3HpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPEACIISATh LENU JEATEIIbHOCTH, 33/1aBaTh NapaMETPbl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUCECKUX SIBJICHUSX;

paspabarbiBaTh IJIaH penieHus] npoOjemMbl ¢ YYETOM aHallM3a HMMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B ACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHUCKU MOCIEACTBUI ACATEIbHOCTH;

KOOPIUHUPOBAaTh M  BBINONHATH pabOTy B  YCIOBUSAX pEAITbHOTO, BHUPTYAJIbHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAaMHU (DU3HUECKON HAYKU;

BIIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U IPOEKTHOM JesITeNbHOCTU B 001acTH (pU3MKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS 3a7ad (HU3UIECKOTO
COZIEpKAHUS, IPUMEHEHUIO PA3JIMYHBIX METOJ0B O3HAHUS,

BJIQJIETh BHUAAMHM JEATEIBHOCTHM 1O TOJYYEHHID HOBOIO 3HAHUS, €ro HWHTEpIpeTalui,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3MYHBIX Y4YEOHBIX CHUTYaIlUsSX, B TOM YHCJE MPH CO3JaHHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TPUUMHHO-CJIEACTBEHHBIE CBSI3M U AKTYyaJIM3UPOBATh 3a]a4yy, BBIIBUIATh TUIIOTE3Y €€
pelieHusi, HaXOAUTh apryMEHThl JJI JOKa3aTelbCTBa CBOMX YTBEPXKACHUM, 3aJaBaTh HapameTpbl U
KPUTEpPUU PELICHMUS;

AQHAJIM3UPOBATH IMOJYYCHHBIE B XOJ€ PEIICHUS 33/1a4d PE3YyJbTaThbl, KPUTHYECKH OLIEHHBATh WX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33/]Ja4l B 00pa30BaTEIbHON AESITENLHOCTH, B TOM YHUCIIE
P U3yYeHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATEIbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMHU MOJYYCHHUST HHGOpMAIKU (PU3UUECKOTO COACPIKAHUS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILECTBIATh IIOMCK, AaHAJIW3, CUCTEMATU3ALMI0 W HWHTEPIPETALUIO
nH(OpMAIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAIIIH;
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UCIOJb30BaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B PpEIICHUHU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3AaLMOHHBIX 3a7ad C COOJIIOJeHHEeM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNUs, MPABOBBIX M ATUYECKHX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOIO COJEpXKaHMs B PasjIMYHbIX (opMarax ¢ y4€TOM Ha3HAUCHMS
nH(OpMAINY U LIEIEeBOI ayIUTOPHH, BEIOUpPast ONTUMAIIbHYIO ()OPMY NIPEICTABICHUS U BU3yaTH3alHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILIECTBIIATH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JESITEIIbHOCTH;

pacrno3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIBHON pabOTHI;

BBIOMpATh TEMaTHUKy U METOJbl COBMECTHBIX MACMCTBHM C y4y€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJ10T0 4J€Ha KOJUIEKTHUBA;

MIPUHUMATD 11€JTU COBMECTHOM JIeATENIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH JCHCTBUS IO
e€ JMOCTHMKEHHIO: COCTaBJIATH IUJIaH JEHCTBHM, pacrpeneisTh poiu ¢ y4éTOM MHEHHIl y4aCTHUKOB,
00CYyXXIaTh pe3y/bTaThl COBMECTHOU pabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJa/Ja M KaXKIOrO0 Y4YaCTHHKA KOMAaHJbl B OOIIMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIICHHBATh HJAEU C TIO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBISITh TO3UTHBHOE CTPATErMUECKOE MOBEACHHE B PA3IUYHBIX CUTYalUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranmszaums:

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATH IO3HABATENbHYIO JIEATENbHOCTh B 00JMacT (U3UKU U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTAaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIICHHs PpAacy€THBIX M KAadyeCTBEHHBIX 3a]ad, IUIaH
BBINOJIHEHUS NTPAKTUUYECKON pabOThl C YUETOM MMEIOLIUXCS PECYypCcOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYAaIUsIM;

paclIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBIECHUIO 3PYIULUU B 00JACTH (DU3HKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJITATOB IIEJISIM;

BJIaJIeTh HaBBIKAMHU I[O3HABATENBbHOM pediaeKcHH Kak OCO3HaHMs COBEpLIAEMBIX JeHCTBUH U
MBICIUTENBHBIX [TPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

PUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.
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B mponecce AgocTuKeHHsI JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrpaMMbl MO (U3HKE IS
YPOBHSI CpenHero ooOmero obOpa3oBaHHus y OOYYaIOUIMXCS COBEPLICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEATOIIATralofi ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOUIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATIBHOE COCTOSIHUE, BUICTD
HaIpaBIJICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH yBEpEHHBIM B cele;

CaMOpPETYJIMPOBaHMsl, BKIIIOUYAIOLIETO CaMOKOHTPOJIb, YMEHUE MPUHUMAaTh OTBETCTBEHHOCTb 3a
CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATbCS K SMOLMOHAIBHBIM HM3MEHEHUSM M IPOSBIATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JTOCTHKEHHUIO LS U YCIeXy, ONTUMHU3M,
WHUILIMATUBHOCTH, YMEHUE JACHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSTHUE IPYTUX, YUUTHIBATh
€ro Mpu OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMX CIIOCOOHOCTh BBICTpAaUBaTh OTHOLICHHUS C JIPYTHUMH
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(INKTHL.

NPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiiacce mpeaMmeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha MIPUMEPaX POJIb U MeCTO (pU3UKK B (POPMUPOBAHNN COBPEMEHHON HAyJHOM
KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH W TEXHOJOTHUM, B MPAKTUYECKOU JEATEIbHOCTU
JIIOJICH;

VYUTHIBaTh TPAHUIBI MPUMCHCHHS W3YYCHHBIX (U3MUYECKUX MOJCNCH: MarephalibHas TOYKa,
WHEpIHAIbHAS CHCTeMa OTCcu€Ta, aOCOIIOTHO TBEPAOE TEIO, UACATBHBIN ra3, MOJEIH CTPOCHUS T'a30B,
KUIKOCTEH U TBEPABIX TEJI, TOUCUHBIA SJIEKTPUUSCKHUH 3aps MPU PEIICHUH (GU3MUSCKUX 3a/1a4;

pacrno3HaBaTh (pu3nUYecKue sSBJICHUS (IIPOIIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUSI BEIIECTBA W DJIEKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBWIKEHHE, CBOOOHOE MaJCHHUE TN, JIBIXKCHHE MO OKPYXHOCTH,
WHepIHUs, B3auMoelicTeue Teln, nuddy3us, OpOyHOBCKOE JABMKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEHeHHue 00bEéMa Ten MpH HarpeBaHWU (OXJaXKIEHUH), TEIIOBOE pPaBHOBECHE, HUCIApEHUE,
KOHJICHCAlHsl, TUIaBJICHUE, KPUCTAIUIU3alKs, KUTIEHUE, BIIAXKHOCTh BO3/1yXa, MTOBBILICHHUE JABJICHUS ra3a
MIPY €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEK]Yy MMapaMETPaMHU COCTOSIHUA Ira3a B M30MpoLeccax,
AJIEKTPU3ALIMS TEN, B3AUMOJCHCTBUE 3apsiI0B;

OTMMCHIBATh MEXaHHUYECKOE IBUKEHHE, HCMOJb3ys (DU3MUECKHe BEIUYUHBL: KOOpAUHATA, MYTh,
MEepEMEIIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CUjla, UMIYJIbC Tejla, KUHETHYEeCKas SHEprus,
MOTEHITMAIbHAS SHEPTHsl, MeXaHW4YecKas paboTa, MeXaHUYECKasi MOIIHOCTD; TIPH OMUCAHUU MPABWIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI HUCHOIB3YEMBIX BEIUYUH, UX OOO3HAUYCHHS M EIUHHIIBI, HAXOAUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYHHAMU;

OTHCHIBATh M3yYEHHBIE TEIUIOBHIE CBOWCTBA TEJ W TEIJIOBBIC SIBICHUS, UCIOJB3YS (DU3nUecKue
BEJIMYMHBI: JABJICHUE Ta3a, TEMIIeparypa, CPEAHsAs] KMHETUYECKas SHEPIrUsi XaOTUYECKOTO JBUKEHUS
MOJIEKYJI, CPEAHEKBaApaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSS DJHEPIus,
pabota raza, KOOPPUIUEHT MOJIE3HOTO ICHCTBHS TEIIOBOTO JABUTATENsl; MPHU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI HCHONIB3YEMBIX BEIMYUH, UX OOO3HAUYCHUS W E€AMHUIIBI, HAXOAUTH
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEJTMUHNHAM;

ONUCHIBATh H3YYECHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DAJIEKTPUYECKHE SBJICHUS
(mpotiecchbl), HCMONB3ys (U3MUECKHE BEINUYHMHBI: JJICKTPUUYECKUN 3apsl, DIIEKTPUYECKOE TIOJIe,
HaNpsKEHHOCTD MOJIsA, NMOTEHIMAl, Pa3HOCTh MOTEHUMAJIOB; MPU ONMCAHUU IMPABUIIBLHO TPAKTOBATh
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(bU3NYEeCKU CMBICT HCIIOJIb3YEMbIX BEJIWYHMH, MX OOO3HAYCHHS M CIMHHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIUE NAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIIMUYNHAMUY;

aHATM3UPOBATh (PU3MUYECKHE MTPOLECCHI U SBICHHS, UCTIONB3Ys (PU3NIECKHE 3aKOHBI M IIPUHIIUTIBL:
3aK0H BceMupHOTo Tsarotenus, |, Il u |1l 3akonsr HetoToHA, 3aK0H COXpaHEHHUSI MEXaHUYECKON YHEPTHUH,
3aKOH COXPAHCHHUs MMITYJIbCa, MPUHIUI CYHEPIO3UIIMN CHJI, TIPUHIIUI PABHONPABHS WHEPIUAIBHBIX
CHCTEM OTCU&Ta, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHsI BEIIECTBA, Ia30BHIC 3aKOHBI, CBS3b
CpeaHell KHHETHYECKOW OSHEpPruu TEIUIOBOTO JBIDKEHUS MOJIEKYJI C aOCOJIIOTHOW TeMIepaTypow,
MIEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHECHUs JICKTPUIECKOTO 3apsinia, 3akoH KyioHa, nmpu 3Tom
pas3nnyarth CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPAHHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPHUHIUIBI JCHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB;
pa3nuyaTh yciaoBUs UX O€30MACHOTO MCIIOJB30BaHMS B IOBCEIHEBHOM KU3HH,

BBIIOJIHATh  OKCIIEPUMEHTBI [0 UCCICIOBAaHHIO (U3NYECKUX SIBJICHUH M TPOILECCOB C
MCTIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI, MPH 3TOM (POpMyIUpOBaTh Mpodiemy/3agady u
THIOTE3y Y4YeOHOrO OSKCIIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO 000pyIOBaHHUA,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIC M KOCBEHHBIC M3MEPEHUs (DU3MUYCSCKHX BEIMYUH, MPH 3TOM BBIOMPAThH
ONTUMAIIBHBIA CIIOCO0 HM3MEpPEHHsT W WCIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEH
U3MEPEHMU;

UCCIICIOBAaTh 3aBUCHMOCTH MEXIY (DU3MUYECKUMH BEIMYMHAMH C HCIOJIB30BAHUEM TPSMbBIX
W3MEPEHUH, TpPHU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (HKCHpPOBATh pE3yJbTaThl IOJy4YSCHHOMH
3aBUCUMOCTH (M3WYECKUX BEJIMYUH B BHJE TaOMHIl M TpadHKOB, IENaTh BBIBOJBI 1O Pe3yjbTaTaM
UCCIIC/IOBAHMS;

coOroaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEACHUU HMCCICIOBAHUN B pamMKax y4eOHOTO
IKCIEPUMEHTa, Yy4EOHO-HUCCIICAOBATEIILCKOM ¥ TPOCKTHOM JEATENIBHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

pemarh pacuyéTHBIC 33aJa4d C SBHO 33JaHHON (M3WYECKON MOJIENBI0, WCIOJIB3yS (H3UYEcKue
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBHUS 33aJa4d BHIOMpATh (PU3UUYECKYIO MOJEIb, BBIICISTh
¢bu3nyeckre BeTUYUHbBI U (OPMYIbI, HEOOXOAUMBIE sl €€ pelIeHus, TPOBOAUTH PACU€Thl M OLIEHUBAThH
PeaTbHOCTh MOYYEHHOTO 3HAYCHUST (PH3HUUECKON BEITMYMHEI;

pemaTrh KadeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHYECKH HETMPOTUBOPEUYHMBYIO IICTIOUKY
paccyXJIeHHU ¢ ONOpOoi Ha N3yUEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

MCIOJIb30BaTh MPH PEIICHUH YUeOHBIX 3a7a4 COBpEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJIOTUU JUIS
MONUCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAMN W TPEICTABICHUS YYeOHOH M HAYYHO-TIOMYJISIPHOM
nHpOpPMAINY, TOTYYEHHOW M3 PAa3UYHBIX HCTOYHHUKOB, KPUTUYECKH aHAIM3HPOBATH IMOTy4aeMYIO
nH(pOpMaInIo;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCHICKUX M 3apYOEKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TTPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

WCTIOJIh30BaTh TEOPETHUECKHE 3HAHUS MO (M3WKE B TOBCEIHEBHOW JKM3HU ISl OOECTICUCHHS
0e30macHOCTH TpH OOpalieHWH C MpHOOpaMH W TEXHHYECKUMH YCTPOWMCTBAMH, JJISI COXpaHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TMIOBEICHUS B OKpYXKarolIeil cpene;

paboTaTh B TpYIIE C BBIMIOJIHEHUEM pPA3IUYHBIX COLUATBHBIX POJEH, IUIAHUPOBAaTH PadOTy
TPYIIBI, PAMOHATIBHO paCIpENeIsITh 00S3aHHOCTH W IIAHWPOBATH NESATEIFHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJCKBaTHO OIIGHWBAaTh BKIAJ KaXIOTO W3 YYaCTHUKOB TPYNIIBI B  pEHICHUE
paccMaTpuBaeMoi MPoOIEMBI.

K konmy oOydenus B 11 Kiacce mpeaMeTHbIe pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0OYUAIOIIMXCS YMEHH:
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J€MOHCTPHUPOBATh Ha MpUMEpaxX poJib U MecTo (pu3uKku B GOPMUPOBAHNN COBPEMEHHON HAay4HOM
KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU M TEXHOJIOTHUW, B MPAKTUYECKOW NEATEIHHOCTH
JOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KAPTUHBI MUPA;

YUUTBHIBATh PAaHULbl TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENIEH: TOUYCUHBIH NEeKTpUYeCKUil
3apsij, JIyd CBeTa, TOUCYHBIH HCTOUYHUK CBETA, JAEpHAs MOJENb aroMa, HyKJIOHHAs MOJENlb aTOMHOTO
sJIpa Mpy perieHn: (PU3NUECKUX 3a1ad;

pacmo3HaBaTh (U3MYECKUE sBICHUS (NPOIECChl) W OOBSACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAHTOBOM (DU3UKU: dJIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOEe, MarHUTHOE ACMCTBUS TOKAa, B3aMMOJEWCTBHE MArHUTOB, AJIEKTPOMArHUTHAs HHIYKIUS,
JEHCTBHE MAarHUTHOTO TIOJS HAa TMPOBOAHUK C TOKOM W ABMKYIIMMCS 3apsii, JJICKTPOMArHUTHBIC
Kose0aHus W BOJHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHHUE CBETA, OTPAXKECHUE, MPEIIOMIICHHE,
uHTepdepeHus, audpakuus U Moyigpu3alus CBeTa, AUCIepcHsl cBeTa, (porosnekrpuueckuii 3pdext
(boTtorpdexrt), cBeToBoe mAaBICHHE, BO3HMKHOBEHHWE JIMHEHYATOrO0 CIIEKTpa aroma BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBCHHAS PAJIMOAKTUBHOCTb;

ONMCHIBATh WM3yYCHHBIC CBOMCTBA BEMIECTBA (DJICKTPHUYECKHUE, MArHUTHBIC, OINTHYCCKUE,
ANEKTPUYECKYIO TMPOBOJMMOCTDh PA3JIMYHBIX CpPEA) U DJICKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI),
UCHONB3Ys (DU3MYECKHE BEIUYMHBL: SICKTPUUYECKUIN 3apsii, CUla TOKa, JJEKTPUUECKOE HAmpsKeHUE,
AJIEKTPHUYECKOE CONPOTHBIICHHE, PA3HOCTh IOTCHIMAJIOB, JJIEKTPOABIDKYIIAas cuia, pabora TOKa,
WHIYKIAST MAarHUTHOTO TMoJsl, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH, SHEPTHS
ANEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPUOJI U 4acTOTa KoJebaHui B KojaebaTeIbHOM KOHTYpE, 3apsil
U CWJa TOKa B MIPOIECCe TapMOHUYECKUX DIIEKTPOMATrHUTHBIX KoyieOaHUM, (OKYCHOE pacCTOSHHE U
ONTHYECKAsl CHUJIA JIUH3BI, IPU OMHMCAHUHU MPABUIBHO TPAKTOBATH (PHU3MUECKHIA CMBICT HCIOJb3YEMbIX
BEJIMYMH, WX O003HAYCHUS W CIWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME NAHHYIO (DU3HUCCKYIO
BEJIMYMHY C JPYTHMMH BETUYMHAMU;

OINMCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBICHUS M IPOIECCHI, UCHONB3YS (pU3MUecKHe BETMYUHBI:
CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJHBI M 9acTOTa CBETa, SHEPTHS W HMIYIbC (DOTOHA,
MepHoJ] TOoJypacrazga, HSHEPrus CBSI3W AaTOMHBIX SIep, NPH ONHCAHWHM MPABWIIBHO TPAaKTOBATh
(bu3MYeCKUN CMBICT MCIONb3YEMbIX BEIUYHMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEITUYMHAMHU, BBIUUCISATH 3HAUYCHUE
(hbU3UYECKON BETMYHMHBI,

AHATM3UPOBATH (PUINUCCKUE TIPOIICCCHI U SIBJICHHUS, UCIIONIBb3Ys (DU3UUECKHE 3aKOHBI M TIPUHITUTIBI:
3akoH OMa, 3aKOHBI MTOCIEA0BATEIHHOTO U MAPAIIEIHHOTO COSIMHEHHUS MPOBOIHUKOB, 3aKOH Jxoyms—
Jlenia, 3aK0H IEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSIMOJIMHENHOTO PacpOCTPaHEHHsI CBETa, 3aKOHBI
OTpa)X€HHUs CBETA, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHEeHUE ODWHIITEHHAa s (oTodPdekra, 3aK0H
COXpaHEeHHS YHEPTHH, 3aKOH COXPAHEHHUSI UMITYJIbCa, 3aKOH COXPAaHEHHS JIEKTPHUECKOTO 3apsa, 3aKOH
COXpPaHEHHUS MaCcCOBOTO YHUCIIA, TOCTYNaThl bopa, 3aK0H paguoakTUBHOTO paciajia, Mpy dTOM pa3inyaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbI, 00IaCTH)
MIPUMEHUMOCTH;

OTIpE/ICIIATh HAIPABJICHHE BEKTOpPAa WHIYKIIMH MArHUTHOTO ITOJIS TIPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cunsl Jlopenna;

CTPOUTH U OMHCHIBATH N300pakeHUE, CO3/1aBaeMOE TIIOCKUM 3€PKAJIOM, TOHKOH JINH30M;

BBITIONHATh OKCIEPUMEHTHl TI0 HCCIEAOBaHHUIO (PU3MYECKHX SBICHHW U TPOIECCOB C
HCIIOJIb30BAaHNUEM TIPSMBIX W KOCBCHHBIX U3MEPEHHI: MPU 3TOM (HOPMYIIHPOBATh MPOoOIeMy/3anaqy |
TUTIOTE3y Y4YEOHOrO0 OSKCIEpPUMEHTa, COOWMpaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO O0OpYIOBaHUS,
MIPOBOMTH OMBIT U (OPMYTUPOBATH BHIBO/IBI;

OCYIIIECTBIATh MpPsIMbIe M KOCBEHHBbIE M3MEpeHUs (PU3NYECKHX BENWYHH, MPU STOM BHIOMpATh
ONTHMAJBHBIA CIOCOO W3MEPEHHS W HWCIIOJIb30BAaTh HW3BECTHBIE METOIBI OICHKH IOTPEITHOCTEH
N3MEPEHMUI;
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UCCIIEI0BaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C MCIOJIb30BAaHUEM IPSIMBIX M3MEPEHMM: NpH
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TAOJHIl U TPAQHKOB, AETaTh BEIBOBI 10 Pe3yJbTaTaM HCCIEI0BaHMS;

coOiroaTh MpaBuiaa 0€30MacHOrO TpyJa MpH MPOBEACHUU MCCIEJOBAHUN B paMKax ydeOHOro
HKCIEPUMEHTa, Yy4eOHO-HUCCIIEOBATENILCKOM M MPOEKTHOM JAEATENbHOCTH C  HCHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYIOBaAHUS;

pemaTh pacu€THbIC 33Jaud C SBHO 33JaHHON (MU3NYECKOH MOJIENbIO, UCHOJB3yd (PU3UUECKue
3aKOHBI M NPUHLIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/laud BbIOUPATh (PU3MUECKYIO MOJIEIIb, BBIIAEIATh
¢bu3nyeckre BeIMYMHBI U GOPMYJIbI, HEOOXOIUMBbIE /7S €€ pelleH s, IPOBOAUTh PACUETHI U OLICHUBATh
PeaIbHOCTh MOIY4YEHHOTO 3HAYeHUS (PU3HUUECKON BEITUYHHEI;

pelarh KaueCTBEHHBbIE 3a/Jayd: BBICTpaUBaTh JIOTMUECKH HEIPOTUBOPEUUBYIO IIEMIOUYKY
paccyKIeHHUI ¢ ONIOPOii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS;

UCIOJIb30BaTh IPU PELICHUU Y4E€OHBIX 3a/1a4 COBpPEMEHHbIE MH(POPMALIMOHHbIE TEXHOJIOTUH JUIS
IIOMCKA, CTPYKTYpPUPOBAHMs, WHTEPIPETAllMM W MPEACTABICHUS Y4YEeOHOH M Hay4HO-IOIYJISIPHOMN
uHpOpMAIUY, TOTYYCHHOW M3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH IMOTy4aeMYIO
nHpopMaIuo;

OOBSICHATh NPUHIMIIBI JEHCTBUS MAILIMH, IPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3ivyaTh
yCIJIOBUS UX 0€30I1aCHOT0 UCIOIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCUICKUX U 3apyOexHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS IO (U3MKE B IOBCEIHEBHOW JKU3HU JUIs OOecCreueHHs
0e30macHOCTH TpU OOpalIeHWH C MpHOOpaMH W TEXHHUYECKUMH YCTPOMCTBAMHM, IJISI COXPAHEHUS
3J10pOBbS U COOIOACHNS HOPM DKOJIOTUUYECKOT0 TIOBECHHUS B OKPYKaIOILEH CPEIE;

paboTaTe B TpyHIe C BBIIOJIHEHHWEM DA3JIMYHBIX COLMAIbHBIX pOJICH, MIaHUpPOBaTh paboTy
IPYIIIbl, PAMOHATIBHO paclpeneisiTh 00S3aHHOCTU M IJIAHUPOBATh JIEATENBHOCTh B HECTaHJIAPTHBIX
CUTyalusiX, aJ€KBAaTHO OLCHUBATh BKJaJ KaXJOr0 U3 YYaCTHUKOB TpYyNNbl B pELICHHUE
paccMaTpuBaeMoi TPOOIEMBI.
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