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AHHOTaUMs K pado4eil mporpaMMe 1o yueOHoOMy npeamMery
«®@uszuka» 10-11 kiaacc. Yriy0JjeHHbIH YPOBEHb.
[Iporpamma 10 (¢u3MKEe Ha YpOBHE CpelHero obmiero o0Opa3oBaHMs

pa3zpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBareiabHOl mporpammsel, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ ydétoM (enepaibHOi pabodeit mporpaMMbl BocnuTaHus W KoHrenuu
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®eneparuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBI.

[Iporpamma no usuke onpenensier o0s3aTenbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MMOCIEI0BATEIbHOCTh U3YUEHUS TEM U Pa3/IEIIOB
y4eOHOro mpeaMera ¢ y4€ToM MEXNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroIIMXCA.
[Iporpamma mno ¢Qu3uke ma€r MOpeacTaBiIE€HUE O LENAX, COJAEpKAHUH, OOUIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U pPa3BUTUSA OOYYaIOIIMXCA CPECTBAMHU
yueOHoro npenMera «Pu3nka» Ha yriryoJI€HHOM YpOBHE.

N3ydyenne kypca (U3MKM YrIyOJIEHHOTO YpPOBHS IO3BOJISET peain30BaTh
3a/layd MPO(PECCUOHAIBHOM OpPUEHTAIMH, HAIIPABJIEHO HA CO3/IaHHME YCIOBUU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIHOCOOHOCTEM KaKIIbIM
oOy4JaronmMmcsi, KOTOpble HEOOXOIMMBI i1 MPOJOKEHHs 0oOpa3oBaHUSA B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHHUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATIBHOCTSIM.

B nporpamme 1o (Qu3MKE ONpPENENsoTCs IUIAHHUPYEMBIE PpPE3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeIMeTHble (Ha  yriyonéHHoMm  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKKM TpeOOBaHMM K JMYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIINXCs, OCBOUBIINUX
nporpamMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHus Ha
yIrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYALT:

IUIAHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dDusuka» mo rogam 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX PAO0OYHX MPOTpamMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO WHUIIMATUBY yUUTEICH H
NPENIOCTaBIsAET BO3MOXHOCTH JUIsl peaju3allid  Pa3IUYHbIX METOJUYECKUX
MOJXO/OB K MpenojaBaHuio (U3MKA Ha YriyOJIEHHOM YpOBHE MpPU YCIOBHH
COXpaHEHUs 00s3aTEeTbHOM YaCTH COAECPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OONMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
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3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBJICHWN, HM3y4aeMbIX XWUMHUCH, OWOJIOTHEH,
dbuznyeckoir reorpadueir u acTpoHomueir. Mcmonp3oBaHME MW aKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENEeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHsS] HOBBIX MaTepUajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
GbU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHME ECTECTBEHHO-HAYyUYHOU
KapTUHBI MHUpa oOywaroiierocsi, B (popMUpPOBAHUE YMEHUN MPUMEHSITh HAy4YHBIH
METO/1 MO3HAHMSI MIPU BHITIOJIHEHUH UMH YY€OHBIX MCCIICIOBAaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHETO 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SIBIIAETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
oObeaMHEH BOKPYr (u3nyeckux Teopud. Begymum B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pPHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus npeanonaracT HCMOJIb30BaHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuszuku yriayOoa€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO € HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercs TIOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJOTHM, a TaKkKe OOCYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOOTNIONIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUMA CAMOCTOATENBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. lms yrioyOnéHHOTrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOIO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHBIE YUYEHMUYECKHE OMNBITHI MPH HU3YYEHUU HOBOTO
Matepuaia, JabopatopHbie pabOThl U paOOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auumud (U3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKYM mpoBoAuTcs 160 B koHie 10 u 11 xiaccoB, b0 mocie mepBoro u



BTOPOr0 TMOJIYTOOUMM B KaXJOM M3 3TUX KjiaccoB. Bropoir cmocod — 3TO
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpPHBIX paboT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme mo ¢usMke cucTeMa YYEHHUYECKOTO HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUYHOTO
IUIAaHUPOBAHMSI W OCHallleHusi KabuHeta Qusuku. [Ipu sTom obecrneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHKCS YMCHHUSMH TMPOBOJUTH TPSIMBIE W KOCBEHHBIC
U3MEPCHUSI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3MYECKUX BEIUYMH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENsSETCS PEUICHUI0 PACUYETHBIX W KaueCTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3UYECKOU MOJEINbIO, MO3BOJISIONINE MTPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pas3fena Kypca, Tak H
WHTErpUpYs MPUMEHEHHUE 3HAHUIM U3 pa3HBIX pa3iesioB. J[Jis KadyeCcTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/NMpeIcKa3aHue MPOTEKaHUs
(bu3NYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BpIOOpa
(bu3nYeCcKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OO€ecleyeHHI0 Y4eOHOro mporecca Kypc (U3MKH yriayOnEHHOro
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere GU3UMKM JIODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpaoHHOe 00OpyaoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHLIUIIOM MUHUMAJIbHON JIOCTATOYHOCTM W  OOECIEeUYMBAET TMOCTAHOBKY
MEPEYUCIICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHUE [JII YYEHUYECKHX MPAKTHYECKUX pabdoT
dbopmupyeTcsi B BHJIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJalomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE U(POBBIX J1AOOpPATOPUA.

OCHOBHBIMHU HEJIIMHU U3y4€HUs] PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:



dopMupoBaHHEe HHTEpeca M CTPEeMJICHHS OOyJarolmMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE MO3HaHWs U (HOpMHUpPOBaHME
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3y4eHHs OCHOB
CTpOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKHU;

(opMupoBaHKE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMupOBaHKE TPEACTABICHUNH O POIAM (U3MKU [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymen
npo(heCCUOHANIBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHrne 3TUX Lefield 00ecleurnBaeTCsl peleHueM CIEeAYIOIUX 3a1ay B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA 1JI1 OOBICHEHHUS
buznyecKkux SIBICHUNA B MPHUPOAE W JUISI MPUHSATHS TPAKTHUECKUX PEUICHHH B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUs pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
buznyeckoil Monesblo, 3aad, MOAPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHHe
bu3nueckol MoOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHUCJIE 3ajad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TNPUHUUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITENILHOTO IUIAHUPOBAHUS M MPOBEICHUS
(Gu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTEpOpeTauud UHdOpManuu,
OTpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTHUA YMEHUU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCuoHabHON e TEILHOCTH, CBI3aHHOMN
¢ (pUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOnéHHBI YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®duszuka» Ha YpOBHE CPEAHEr0 OOUIEeTo
oOpa3oBaHMsI BBIOMpAeTCs OOYYAIOUIUMUCS, IUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢pusuku (yriayOnE€HHbBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[IpemraraemMelii B iporpaMme 1o (GU3uKe MepeueHb JJa0OPaTOPHBIX U
MPAKTUICCKUX PAOOT SIBIACTCS PEKOMEHIOBAHHBIM, YUHUTEIb JCIIaeT BEIOOD
MIPOBEICHMUSI TAOOPATOPHBIX PAOOT U OMBITOB C YUYETOM MHANBUIYATHHBIX
0COOEHHOCTEH 00yJaromMXcsl.
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