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AHHOTaIMs K paboyeit mporpaMme no yueOHoOMY NMpeaMeTy

«Duzukay (yriayOJieHHbIA YPOBEHb)

Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHuUs

[Iporpamma 1o ¢Qu3uke Ha YypOBHE CcpeaHero oOmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsl, ripeacTaBieHHbIx B PI'OC COO, a Takxe
c yu€toMm (enepanbHOM pabodeil mporpamMmbl BocnuTaHus U KoHueniuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoii @enepannu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢gusuke onpeaenser o0g3aTeIbHOE NPEIMETHOE COAEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4e0HOTo TpeaMeTa ¢ YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
cTpaTernd OOy4YeHHs, BOCIHTAHUS M Pa3BUTHS OOYYAIOIMIUXCS CpPEICTBAMHU
ydebHoro npenmMera «Pu3nka» Ha yriyOoJIEHHOM YpOBHE.

Nzyuyenne kypca (U3MKU YIIIyOJEHHOTO YpPOBHS IO3BOJISIET pEaln30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KayKIbIM
oOy4aroluMcsi, KOTOpble HEOOXOAWMBI [UJIsl TMPOJOJDKEHUS oOpa3oBaHMs B
OopraHu3anusx NnpodecCUOHATHROTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme o ¢usnke onpeaensiroTcs MmiIaHupyeMble pe3yIbTaThl OCBOSHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oO0mero oOpa3oBaHUs: JMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o01ero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO/.

[TporpamMMma no (pu3mKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3uKU Ha yriryOJEéHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

coniepkanue yueoHoro npeamera «dusuka» mo rogam o0yUdeHus;

TEeMaTHYeCKOe TUIaHWPOBAHUE IO rojlaM 00yUeHUsl.

[IporpaMmMa 1o Qu3uke HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUYUTENIMHU (DU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IIPOrpamMM.

[TporpamMma 1o (u3HKEe HE CKOBHIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENCH U
NPEIOCTAaBIICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJJOB K TpENoAaBaHui0 (U3UKH HAa YriIyOnEHHOM ypOBHE TpHU YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HaubOojee OONIMX 3aKOHAX MPUPOJbI, BHICTyMHas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLKompHBINH Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3yYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUaJOB C 3aJlaHHBIMU CBOMcTBaMH. M3ydeHue QPu3nKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B pOpMHUpOBAHUE YMEHUI MPUMEHATh HayYHBIA METOJ MMO3HAHMS
IPU BBIMOJIHEHUU UM YUYE€OHBIX UCCIIE0BAHUM.

B ocHOBY Kypca ¢pu3MKu Ha ypOBHE CPEAHETO 0011ero 00pa3oBaHusl MOJIOKEH
P UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (PU3NKU
oObeAMHEH BOKPYr (u3nyeckux Teopud. Begymmm B Kypce sBIseTCS
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BELIECTBE U
oJIE.

Hoea zymanumapuszayuu. EE peanusanyss NpeaIIoaracT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICEHUE CBSI3U PAa3BUTHUS
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoesa npuxnaonou nanpasinennocmu. Kypc dbusuku yriryOoJEHHOTO YPOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TexHoJioruu. Moes Ixor02uzayuu peanan3yercs NoCpeICTBOM BBEECHUS JIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHuE coJiep:KaHusl IPOrpaMMBbI M0 (PU3MKE JTOKHO OBITH IOCTPOEHO Ha
INPUHLINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHWCTByomero (akropa ydeOHoro mporecca. s yrmyO6aéaHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanusaiuy pu3nuecKkoro npakTukyma. B nmepBoM ciyuyae npakTUKyM
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, auOO MOCE MEPBOTO M BTOPOTO
MOJIYTOANM B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 310 uHTerpaius padot
MPaKTUKyMa B CUCTEMY JIa0OpaTOpPHBIX pabdOT, KOTOpbIE MPOBOASTCS B Ipoliecce
u3yueHus: pazzaena (temsl). I[Ipu sTom mox paboTramu NMpakTUKyMa MOHUMAETCS



CaMOCTOATENILHOE  HCCIEAOBaHUE, KOTOpPO€ MPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOM HHCTPYKIUH.

B nporpamme mo (Qusmke cucTeMa YYEHHYECKOTO OSKCIEPHUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKU U1 3TUX BUJOB YUCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHaimleHusi kabunera Qusuku. [Ipu sToM oOecmeunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIenseTCs PEIICHUIO PACUETHBIX M KaYECTBEHHBIX 3a]1a4.
[Ipu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
Y HESBHO 33JJaHHON (hPU3UYECKON MOJIEIbIO, TO3BOJISIIOLIUE TPUMEHSATh U3yUYECHHbIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaKk MU WHTETPUpPYS
NPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3AenoB. [y KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUM U MPOIIECCOB B OKPY>KaloIEH >KU3HU, TpeOyrolue BbiOopa GhU3ndYecKon
MOJICJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanuamMu GPI'OC COO k MaTepralbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pU3uku yriyOs€HHOIO YPOBHS HA YPOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOJIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pU3uKe y4eHUUECKUX
OTIBITOB, JJAOOPATOPHBIX PadOT U pabOT MPAKTUKyMa, a TAaKKe IEMOHCTPALIIOHHOE
o0opy10BaHHE.

JleMoHCcTpaliMoHHOE  oOopyaoBaHue (GOPMUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe oOopymoBaHUE IS YUYEHHUECKHUX TMPAKTUUECKUX pabdoT
dbopMupyercss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
UCIIOJIb30BaHUU AHAJOrOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

dbopMupOBaHHE UWHTEpeca U CTPEMJICHHS OOYy4aloUMXcs K HaydHOMY
U3YUYCHHUIO TPUPOIBI, pa3BUTHE HX HHTEIUICKTyaJlbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAyYHOM METO/E TO3HAHWS U (POpPMHUpPOBAHHE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

dbopMUpOBaHHEe HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylibTaTa M3y4YeHHs OCHOB
CTpOCHHMsSI MaTepUH U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3HKH;



(opMUpOBaHNE YMEHUIN OOBACHATDH SIBJIEHUS C UCIIOJIb30BAHUEM (PU3NYECKUX
3HAaHUU U HAYYHBIX JOKA3aTENbCTB;

dbopMupoBaHUE TPENCTAaBICHUA O poind (U3UKK A7 Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MIPEICTABICHUI 0 BO3MOYHBIX cdepax Oyny1ei
npo(hecCHOHANBFHOM  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOATOTOBKA K
nanbHeneMy o0y4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTxeHre 3Tux Lenaeil 00ecreurnBaeTcs PelIeHuEM CIEIyIOMNX 3a1ad B
IpoLEecce U3yYeHUs Kypca (PM3UKH Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

IpUOOpETEHNE CUCTEMBI 3HAHUN 00 00IUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIE€MEHTHI aCTPO(PU3UKY;

(opMUpOBaHNE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznyecKuX SIBICHUNA B MPHUPOAEC U ISl MPUHATHS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHUE CITOCOOOB PEIICHUS Pa3INYHbIX 337a4 C IBHO 33JaHHON (PU3NUIECKOM
MOJIEJIbIO, 3a/lay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHuE (PU3MUECKOU
MOJIeTIM, aJeKBATHOM YCJIOBHMSM 3a/Jayd, B TOM YHCIE 3a7a4 HHKXEHEPHOTO
XapaKkTepa;

NOHMMaHHE (U3UUECKUX OCHOB M TPUHIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOUIYIO CPENY;

OBJIAZICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3NYeCKUX SKCIEPUMEHTOB, aHajiM3a M MHTEpOpeTauuud  HMHpOopMalu,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTara;

CO3/IaHHE€ YCJIOBUM JUIsl pa3BUTHUS YMEHMH MPOEKTHO-UCCIIEAOBATEIbCKOM,
TBOPYECKOM JICATEIIbHOCTH;

pazBuTHe UHTEpeca K chepaM mpodhecCUOHATIBHOM JEATeIbHOCTH, CBSI3aHHOU
¢ ¢pusukoil. B coorBerctBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbINA yPOBEHb
u3yyeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOyYarOUMMUCS, IUIAHUPYIOIIMMH TPOJOHKEHHE
00pa30BaHus MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

OOmiee 4YKMCIO YacoB, PEKOMEHJOBAaHHBIX A U3y4YeHUS  (PUBHKHU
(yrmy6nennsiii ypoBeHb) — 340 yaco: B 10 kinacce — 170 yacoB (5 yacoB B HeZleNI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKe TMepedeHb JabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWUTEIb JeJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WMHIMBUIYAJIBHBIX
0COOEHHOCTEH 00yJaromuxcsl.

B mporpamme no ¢usuke Kaxaoro kKiacca Mpeiiaraercs pe3epB BpEeMEHH,
OTBOAWMBIA Ha BapUAaTUBHYIO YacTh MPOTPAMMBI, COJIEp)KaHHUE KOTOPOM
dbopmupyeTcsl ydacTHUKaMU 00pa30BaTeILHOTO TIpoliecca.
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