AHHOTAIIUSA K PABOYEN ITPOT'PAMMBI ITO YYEBHOMY HPEJIMETY
«®U3BUKA. YIJIYBJEHHBIA YPOBEHbB» 10 KJIACC

[Iporpamma no ¢u3nke Ha ypoBHE cpenHero oOuiero obpa3zoBaHMs pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickolt  @enepanuy, peaqu3ylOluX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

IIporpamma 1o (¢usuke omnpenenser o00s3aTeNbHOE NPEAMETHOE COAEpIKaHue,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEILHOCT M3YYCHHS TEM M Ppa3fesioB Yy4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTe oOydwaromuxcs. [Ilporpamma 1o ¢usuke gaér
IpEeCTaBICHUE O LEJAX, COAEpKaHUM, OOIIel cTparerud oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyyaromuxcst cpeacTBamMu yueOHoro mnpeamera «®Pusuka» Ha yriyOJI€HHOM YpOBHE.
N3yuenne kypca (u3uku  yrayOnE€HHOro ypoOBHS — IO3BOJISIET  peaau30BaTh  3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
o0pa3oBaHUsl 10 pPAa3IMYHbIM (U3UKO-TEXHUYECKUM U MHXEHEPHBIM CHEIHAIbHOCTSIM.
B mnporpamme 1o (¢u3MKe ONpENeNsIOTCS IUTAHUPYEeMbIE pPEe3yJIbTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeTOH0I0THYeCKOW OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM pe3ysibTaTaM OO0ydaroIuxcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIBHOCTHBIN MOAXO/.

[IporpamMma no pu3uKe BKIIOYAET:

IUTAHUpYEeMbIe Pe3ybTaThl OCBOCHUS Kypca (PM3MKM Ha yriyOJEHHOM ypOBHE, B TOM
YHClIe TPEIMETHBIE Pe3yIbTaThI 10 TOAaM 00yUYeHUs; coiep kaHne yueOHoro npeamera «Pusznkay
10 ToIaM O0y4YEeHHUS.

[IporpamMmMa mo Qu3uke MMeeT MPUMEPHBIH XapakTep U MOXET OBITh HCIOIb30BaHa
YUUTEISIMU bu3uKu JUISI COCTaBJICHUS CBOMX pabounx IIPOrPaMM.
[IporpaMmMa 1o  ¢u3MKe HE CKOBBIBAET TBOPYECKYIO HMHUIMATUBY  y4uTeled U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJu3alyd PAa3IMYHBIX METOJMYECKHUX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlIEHHOM ypOBHE IpPH YCIOBHM COXPaHEHHUs 00s3aTe’abHON
4acTU COJIEpKaHus Kypca.

dusnka Kak Hayka O HamOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B KadyeCTBE
y4eOHOT0 MpeMeTa B IIIKOJIE, BHOCUT CYILIECTBEHHBIHM BKJIa/ B CUCTEMY 3HaHUI 00 OKpy»KaroIieM
mupe. lIkonbHbI Kype GU3NKH — CUCTEMOOOpPA3yIOIU ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesuyio XapakTep M OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH MPUMEHSATh HAyYHBII METO/ MO3HAHUS MPU BBHIIOJIHEHUH UMHU YYEOHBIX HCCIIEIOBAaHUI.
B ocHOBy kypca (u3uMkm Ha YpOBHE CpeIHETro OOIIEro oO0pa3oBaHUs TOJIOKEH PAIl HICH,
KOTOpBIE MO>KHO paccmaTpuBarh Kak IIPUHLIAIIBI ero IIOCTPOEHHSI.
Unes uenoctHocTH. B cooTBeTcTBHM ¢ HEW Kype SIBJISETCS JOTHYECKH 3aBEpUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Wnes renepanuzanuu. B cooTBeTcTBUHM ¢ HeW Marepuan Kypca (pu3uku oObeIUHEH
BOKpYT (u3uueckux Teopuil. Benymmm B kypce siBnsiercss GOpMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Wnes rymanutapuzanuu. E€ peanusanus npeanonaraet uCojib30BaHue TYMaHUTAPHOTO
noTeHIrana (U3NIECKON HayKu, OCMBICIICHHE CBSI3M PAa3BUTHsS (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TakKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU M OSKOJOTMYECKHMMH MpoOJieMaMHu.
Wnes nmpuknagHod HampaBieHHOCTH. Kypc ¢usuku yrayOn€HHOTO ypOBHS TMperoaraer
3HAKOMCTBO C IIUPOKHUM KPYIOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX TMPHIOKEHUH H3y4EHHBIX
Teopuil W 3akoHOB. Ilpm 3TOM paccmaTpuBarOTCs Ha YpPOBHE OOIIMX NPEICTaBICHUN U
COBpPEMEHHbIE TEXHUYECKUE yCTPOICTBA, u TEXHOJIOTHH.
Wnest sKojormsaluy — peaau3yercs IOCPEICTBOM  BBEAEHHS JJIIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHme coJiepKaHus MPOTrPaMMBI IO (PU3UKE JOHKHO OBITH MOCTPOSHO HA MPUHIIUITIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX IPUHIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YUEHHYECKOT0 HKCIEPUMEHTAa, BKIIIOYAIOLIET0 (QPOHTAIbHbIE YYEHUYECKHE OINbBITHl IMpHU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MubO mocie MepBOoro W BTOPOrO MONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakKTUKyMa B CHUCTEMY
71ab0paTOpHBIX pabOT, KOTOPBIE MPOBOAATCS B Mpoliecce u3yueHus: paszaena (temsl). [Ipu aTom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIEI0BAHNE, KOTOPOE MPOBOJANUTCS
0 PYKOBOJACTBY CBEPHYTOro, 0OOOHmIEHHOr0 BuAa ©0€3 MOWIAroBOM  HMHCTPYKIHH.
B mporpamMe mo ¢u3uke cucreMa YYEHHMUECKOrO 3KCIEPHUMEHTa, J1abOpaTOpHbIX padoT u
IPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHUKaMU 00pa30oBaTENIbHOTO Ipoliecca UCXOAS U3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecnieunBaeTcs OBJaJeHHE OOYYaIOIMMUCS YMEHUSIMM IPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE yaesIeTCs PELICHUIO PACUETHBIX U KaUeCTBEHHBIX 3a1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HESIBHO 3aJaHHOMN
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE MPUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. [l
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
npoTeKkaHus (U3NYECKUX SIBICHUI W MPOIECCOB B OKpY’KarolleH >KM3HM, TpeOyrolue BbIiOopa
¢usmyeckoit  Mozenu NS CUTYallMM  MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa.
B coorBerctBum ¢  TtpeboBanuamu DPI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (puU3MKH yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero o0pa3oBaHMs JTOJDKEH HM3y4daThCs B YCIOBUSX INpeAMETHOro kabuHera. B kaOunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUUECKHUX OIBITOB, Ja0OPATOPHBIX pabOT M paboT MpakTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JlemoHCTpanimoHHOE 000pyIOoBaHue (POPMUPYETCSI B COOTBETCTBHUU C TPHUHITAIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMS HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIIUPUYECKUX M (QyHIAMEHTAIbHBIX  3aKOHOB, HX  TEXHHYECKHX  IPUMEHEHHH.
JlabopaTopHoe o0opymoBaHHE ISl YYCHHYECKHUX MPaKTHUUECKHX pabdoT dopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacdy€ére OJHOTO KOMIUIEKTa Ha JBYX



oOyvaromuxcs. TemaTnyeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyJOBaHUS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX ~ HM3MEPHUTEIbHBIX  CUCTeM B Buae  mU(ppoBbIX  JabopaTopHid.
OCHOBHBIMU LENAMH U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

¢dbopmMHupoBaHHE WHTEpECa W CTPEMJICHUS OOYyYalOMMXCS K HAyYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJEe TMO3HAaHUA U  (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIICHHUS K OKPYXKaIOIIUM SIBIICHUSIM;
dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

(dopmupoBaHre YMEHUN OOBSICHATD SBJICHHS C HCIIOJIb30BaHHUEM (PH3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

(dbopmMHUpOBaHUE TIPEICTABICHUH O pONU (U3MKU JUISL PA3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymied npodeccnoHaabHON
NESTEIIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTuxkeHne 3TUX Iiesield 00ecreurnBaeTcsl pelIeHueM CIeAYIOUMX 3a/a4d B Mpoliecce
U3y4YeHUs Kypca buszukn Ha YpOBHE CpEIHEro o01ero o0Opa3oBaHMs:
npuOOpeTEeHUEe CHUCTEeMBbl 3HaHMM 00 o00muX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJCKTPOJANHAMUKY, KBAHTOBYIO (DHU3HKY
U DJIEMEHTHI aCTPOPU3UKH;

dbopMHupoBaHHE YMEHHH TNPUMEHATh TEOPETHUECKUE 3HAHUA Ui OOBSICHEHUS
busznyecKux SBICHUN B MPUPOAC U ISl MPUHATUS MPAKTHUECKUX DPELICHH B MOBCETHEBHOM
KHU3HH,

OCBOEHHE CIIOCOOO0B PEIICHNUs Pa3InYHbIX 33/1a4 € IBHO 33/1aHHON (prU3HUecKol MOJIEINbIO,
3a/1a4, TMOAPAa3yMEBAIOIIUX CAaMOCTOSTEIbHOE CO3JaHhe (PU3NYECKOM MOJENH, aJeKBaTHOU
YCIOBUSAM 3ajauu, B TOM qucie 3a1a4 MH)XEHEPHOTO XapakTepa;
NOHMMaHWe (HU3MYECKUX OCHOB W TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOSITEIIFHOTO TUTAHUPOBAHHS M TNPOBEICHUS (DU3HMUYECKUX
HKCIEPUMEHTOB, aHaJlW3a M HWHTepHpeTalud HWHPOPMALUHU, ONpEAETCHUs JOCTOBEPHOCTU
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3JIaHHME YCIIOBHM ISl pa3BUTUS YMEHUH MPOEKTHO-HCCIEeI0BATENbCKON, TBOPUECKOM
NeATeTLHOCTH; pa3BUTHE MHTepeca K cepam mpodeccHoHanbHON NeATeTbHOCTH, CBSI3aHHON ¢
(bU3UKOH.

B coorBerctBun ¢ tpedoBanusMu PI'OC COO yrioyOn€HHBIH YpPOBEHb H3YUYEHHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
oOydaromuMucs, IUIAaHUPYIOIIMMU — MPOJOJDKEHHWE  O00pa3oBaHHA 1O  CIEHUAIbHOCTAM
(UBUKOTEXHUUECKOTO TPOQUIIS.

Ha wusyuyenne ¢usuku (yrnyOnéHHBIH YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus otBoautcs 340 yaco: B 10 kiacce — 4 gaca (136 yacoB)
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