AHHOTaUMs K padoyeii nporpamme no ¢pusuke 10-11 kiaccnl
(Yyriry0JieHHbIH YPOBEHb)

[Iporpamma 1o ¢usuke Ha ypoBHE cpeaHero oOiiero oopasoBanus pazpaboTaHa Ha
OCHOBE TMOJIOKEHUM W TpeOOoBaHMNH K pe3ylbraTaM OCBOEHHUSI OCHOBHOMU
oOpazoBatenbHOU mporpaMmmel, npenacrasieHHbx B @PI'OC COO, a Takxke ¢ y4eToM
dbenepanbHOl pabouelt mporpamMmbl BocnuTaHus U KoHuenuuu mnpenojaBaHus
yueOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
denepannu, peaqu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.
[Iporpamma mo ¢usuke ompeaenseT o0sf3aTeNbHOE MPEAMETHOE COJCpIKAHUE,
YCTAaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BAaTEIbHOCTh M3YYEHHS TEM U Ppa3JeiioB
y4eOHOro mpeaMera ¢ y4E€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU y4e€OHOTO Mpoliecca, BO3pacTHhIX 0coOeHHOCcTel oOyuaronuxcs. [Iporpamma
1o (usuke Na€T NpeACTaBICHUE O UENSIX, COACPKAHUU, O0IIEH CTpaTerul o0ydeHus,
BOCIIUTAHUS M Pa3BUTHs OO0ydarolIMXCsl CpeAcTBaMH yueOHOro npenMera «dusmkan
Ha yriyOJIEHHOM YPOBHE.
N3yuenne kypca (u3MKu yniyOJEHHOTO YPOBHS IO3BOJISIET peall30BaTh 3a/lauu
npodeccuOHANIbHON  OpUEHTAllMM, HaNpaBJIE€HO Ha CO3/JaHHUE YCIOBUH  JJIs
NpPOSIBJICHUSI CBOMX MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKJIbIM
o0OyJaromumcs, KOTOpble HEOOXOOUMBI Il IPOAOJDKEHUS 00pa3oBaHHs B
OpraHm3alusx MNpodecCUOHANIBHOIO O00pa30BaHUs MO  Pa3IMYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.
B nporpamme no ¢pusuke onpenaenstoTcs IIaHupyeMble pe3ylbTaThl 0CBOCHUS Kypca
($U3MKM HA YPOBHE CpPEAHEro 0o0IIero o0pa3oBaHus: JUMYHOCTHBIE, METANIPEAMETHBIE,
npenaMeTHole (Ha yniyOn€HHOM ypoBHe). HaydHo-MeTonmonoruuyeckoid OCHOBOM Jis
pa3paboTKM TpPeOOBAHMM K JMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM
pe3yapTaraMm 00y4aroluXcsl, OCBOUBIIMX MPOrpamMmy 1o (PU3MKe Ha YpOBHE CPEAHETO
oOmiero  oOpa3oBaHMsi Ha  YDIYOJEHHOM  YpPOBHE,  SIBISIETCSI  CHCTEMHO-
NEeATEIbHOCTHBIN MTOIXO/.
[IporpamMma no usmke BKIHOUALT:
IUTAaHUPYEMBbIE Pe3yNbTaTbl OCBOCHHUS Kypca (PU3UKHU Ha YIIyOJIEHHOM ypOBHE, B TOM
quCclie IPEAMETHbBIE PE3yJAbTaThI 110 ToJaM 00yUYeHHS;
coziepkanne yaeOHoro npeamera «@u3nka» mo rogam o0ydeHus.
[IporpamMma no ¢usnke uMeeT NPUMEPHBIA XapaKTep U MOXKET ObITh MCIOJIb30BAHA
YUUTENIAMHU (PU3KUKH IJIs1 COCTABICHUSI CBOMX padOUYUX MPOTPaMM.
[Iporpamma 1o (u3uKe HE CKOBBIBAET TBOPYECKYID WHUIMATHBY YUMTENIEH H
MPENOCTABISAET BO3MOKHOCTHU JJIsl peasin3aliii Pa3InYHbIX METOAMYECKUX MOIX0/I0B
K TpenojaBaHvi0 (U3MKU Ha YIIIYOJIEHHOM YPOBHE MpPHU YCIOBUM COXpPaHEHUs
00s13aTeNbHOM YacTu CONIep KaHus Kypca.
du3rka Kak Hayka o HamOojiee OOUIMX 3aKOHAxX MPUPOJbI, BHICTYIAash B KauyeCTBE
y4eOHOro MpenMeTa B IIIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUN 00
okpyxatorieM wmupe. [IkompHBIE Kypc QUMK — CHCTEMOOOpAa3yIOMUid AJis
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB, MOCKONbKY (DHU3HUECKHE 3aKOHBI JIEXKAT
B OCHOBE MPOIIECCOB M SABJIEHUH, MU3yuyaeMbIX XHUMHUEH, Ouonorued, (Hhusnueckoit
reorpadueit u actpoHoMuei. VMcnons30Banne U akTUBHOE IPUMEHEHUE (PU3NUECKUX
3HAaHUU OMPEIENUIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B



cdepe SHEpreTUKH, TPAHCIIOPTa, OCBOSHUSI KOCMOCA, MOJyUYEHHUsI HOBBIX MarepHasioB
C 3aJaHHBIMU CBOWCTBaMHU. V3yueHue (U3MKM BHOCUT OCHOBHOM BKIaJd B
(GopMUPOBaHUE  €CTECTBEHHO-HAy4YHOH  KAapTUHBI MHpa  OOydYaromerocs, B
(dopMupOBaHUE YMEHUI NPUMEHATh HAYYHBIM METOJ IO3HAHUS NPU BBINOJIHEHUU
UMU Y4eOHBIX UCCIIEJOBAHUM.

B ocHOBy kypca (u3MKu Ha ypOBHE CpPEIHErO OOIIEro 0Opa3oBaHUs IOJOKEH P
UJIel, KOTOPhIE MOYKHO pacCMaTpuBaTh KaK MPUHIUIIBI €r0 OCTPOCHHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEW KypC SBIKIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT Marephall U3 BCEX pa3leNioB (U3MKH, BKIIOYACT Kak
BOTPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoen 2enepanuzayuu. B coorBeTcTBUM ¢ HEeW MaTepuai Kypca GU3HKU 0ObeTUHEH
BOKpYTr (u3uueckux teopuil. Bemymmm B Kypce sBusercs (opmupoBaHHe
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U TIOJIE.

Hoea cymanumapuzayuu. EE peamusanus OpeanoysiaraéT  MCIOJIb30BaHUE
rYMaHUTapHOTO TMOTEHLMaNa (U3NYECKOW HAyKH, OCMBICICHHE CBS3M pa3BUTHUS
($u3UKH C pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMU U
HKOJIOTMYECKUMH MPOOIEMaMHU.

Hoea npuxnaonon nanpaenennocmu. Kypc @usuku yriyOnE€HHOTO YpPOBHS
IpeanojaraeT 3HakKOMCTBO C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTMUECKHX
NPUIOKEHUIN U3yYEHHBIX TEOPHU U 3ak0HOB. [Ipu 3TOM paccMarpuBaroTcsi Ha ypOBHE
o0ILIMX MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTUH.
Hoea rxonocuzayuu peannusyercs NOCPEICTBOM BBEICHUS DJIEMEHTOB CO/EpKaHUS,
MOCBAIIEHHBIX AKOJOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHHUKHU U TE€XHOJOTUH, a TaKKe OOCYXIEHHs NpoOJieM palliOHAIbLHOIO
MIPUPOAOIIONIB30BAHUS U KOJIOTMYECKOU 0€301aCHOCTH.

OcBoeHue cojepKaHHUsl TpOrpaMMbl MO (PU3HKE JTOJDKHO OBITh IMOCTPOCHO Ha
INPUHIIUIIAX CHUCTEMHO-AEATEIbHOCTHOTO moaxoaa. s (usmkm peanusanus 3TUX
NPUHLIMIIOB Oa3UpyeTCsl Ha MCIOJIb30BAHUU CAMOCTOSTEIBHOIO SKCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoIIEro (pakTopa ydaeOHoro mnporecca. st yrmyOiaéHHOTro ypoBHS
— 3TO CHUCTEMa CaMOCTOATEIBHOIO YUYEHHYECKOTO HKCIEPUMEHTA, BKJIIOYAIOIIETO
(GpoHTaJIbHBIE YYEHHYECKHME OIbITHl IPU H3YYEHUH HOBOTO  MaTepuaa,
nabopaTtopHbie paboThl U PabOTHI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa Crocoda
peanu3zanuu (pU3NUECKOTO NMpakTUKyma. B mepBoM ciyyae MpakTUKyM MPOBOAMTCS
60 B koH1e 10 u 11 kimaccoB, 1100 MOCE MEPBOro U BTOPOTO MOIYTOAUN B KaXKIOM
U3 3THX KiaccoB. BTopoil cnoco0 — 3To uHTerpamusi padoT MpakTUKyMa B CUCTEMY
1a00paTOpHBIX PabOT, KOTOPhIE MPOBOAATCS B MPOLECCE M3yUeHHUs paszzesia (TeMbl).
[Ipu sTOM oz paboTaMu MpPaKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEOBAaHUE,
KOTOpPO€ TMPOBOAUTCS MO PYKOBOACTBY CBEPHYTOro, 000OHIEHHOrO BHAa 0e3
[IOLIArOBOM MHCTPYKLIMH.

B nporpamme mo ¢usuke cuctemMa YYEHHMUECKOTO 3KCIIEPUMEHTa, J1aOOpaTOpHBIX
paboT U MpakTUKyMa IMpeicTaBiIeHa eIuHbIM NepeuyHeM. BriOop TemaTtuku Uit 9Tux
BUJOB YYEHUYECKUX TMPAKTUYECKUX pPabOT OCYIIECTBISETCS  y4aCTHUKAMU
00pa30BaTEIBHOTO MPOIECCa UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO INIAHUPOBAHUS U
ocHamleHus: kaOunera Qusuku. Ilpm sToM oOecneunBaeTcss  OBJAJCHUE
OOyYaromMMHCSI yYMEHHUSAMH TPOBOAUTH TMpPSIMBIE U KOCBEHHBIE H3MEPEHUS,



UCCJIEIOBAHUSA 3aBUCUMOCTEH (DU3MUECKHX BEJIWYMH U IOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAensieTcsl pEelICHUI0 PacuéTHBIX M KaueCTBEHHBIX 3ajad. [lpu
ATOM JUIsl pacUETHBIX 3a7a4 IMPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO 3aJaHHON U
HESBHO 3aJlaHHON (DU3MYECKOM MOJIENbI0, IMO3BOJISIONIME MPUMEHSITh W3Y4YCHHbBIC
3aKOHbI M 3aKOHOMEpPHOCTHM KaK W3 OJHOrO pasiena Kypca, TaK U HHTErpupys
NpUMEHEHUE 3HAHUI U3 pa3HBIX pasnesoB. JJI1 KaueCTBEHHBIX 3a/a4 MPUOPUTETOM
ABJISIIOTCS 3a7]aHusI Ha OObSICHEHUE/TIpe/ICKa3aHue POTeKaHUs (PU3UUECKUX SBICHUMA
U TPOIIECCOB B OKpPY’KAIOIIeH XKU3HH, TpeOyromure Bpi0opa Gu3nyeckoi MoaeIn IJis
CUTYaIlHH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBaHusimMu PI'OC COO k MarepralbHO-TEXHUYECKOMY
o0ecreyeHnto ydeOHOro mnpouecca Kypc (pU3uku yrioyOJIIEHHOTO YpOBHS Ha ypOBHE
cpelHero ooOmiero o0pa3oBaHMs JOJDKEH H3y4aTbCsl B YCIOBHUSAX IPEAMETHOTO
kabuHeta. B kaOuHere (QU3HKH [ODKHO OBITH HEOOXOAMMOE J1abopaToOpHOE
00Opyn0OBaHUE /JIsl BBIMOJIHEHUS YKA3aHHBIX B MpOrpamMme Mo (pU3MKe YYEHHUECKUX
OTIBITOB, J1a0OpPaTOPHBIX pabOT M pabOT MpaKTHUKyMa, a TakXKe JIEMOHCTPALMOHHOE
obopynoBaHHE.

JleMOoHCTpallMoHHOE 000pynoBaHUE (HOPMUPYETCSI B COOTBETCTBUM C MPUHIUIIOM
MUHUMAaJIbHOM JIOCTaTOYHOCTU M OO0ECHEYMBACT IOCTAHOBKY IIE€PEUUCICHHBIX B
nporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAlMi Ul UCCIENOBAHUSA H3y4aeMBbIX
SABIICHUN M TPOLIECCOB, SMIMPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX TPUMEHEHUH.

JIaboparopHoe 00opya0oBaHUE JIJIsl YYEHUUECKUX MPAKTHUECKUX padboT popMupyercs
B BHJIC TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUrBAETCs B pacuéTe OJHOTO KOMIUIEKTA
Ha JIByX oOydyatomuxcsa. TeMaTuueckue KOMIUIEKThI JIa0OpaTOPHOTO 00O0PYIOBaHUS
JIOJDKHBI  OBITh TOCTPOCHBI HA KOMIUIEKCHOM HCTOJB30BAHUHM AHAJIOTOBBIX U
nu(poBbIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJE
1M (pOBBIX JabOpaTOPHii.

OCHOBHBIMHU TIEJISIMHU H3y4deHUs PU3UKH B 00IIeM 00pa30BaHUU SBISIOTCS:
dbopMupoBaHUEe HMHTEpECa W CTPEMJICHHS OOYyYaloIIMXCs K HAyYHOMY H3yUYEHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUI O HaydyHOM METOJIE TMO3HaHHA U (OpPMHUpPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOLICHHS K OKPY>KAIOLIUM SIBICHUSM;

dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHSI KaK Pe3y/IbTara U3y4UeHHs] OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

(dhopmMupoBaHrE YMEHHI OOBICHATD SIBJICHUS C UCIIOB30BaHUEM (PU3MUECKUX 3HAHUM
Y Hay4YHBIX JOKa3aTeIbCTB;

dbopMupoBaHUE IPEACTABICHUN O PO (DU3UKHU AJI PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oymaymed npodeccuoHaTbHON
JESITEIbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOATOTOBKA K JajbHEilIeMy OOy4eHHIO B
HTOM HalpaBJICHUH.

JlocTrkeHHe 3TUX 1eIeld 00eCeunBaeTCs pelieHneM CIeIyIOINX 3a/1a4 B MpoLecce
M3y4eHUS Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIET0 00pa3oBaHUS:



NpUOOpETEHUE CUCTEMBI 3HAHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKIIOYash MEXaHUKY, MOJCKYISIPHYIO (PU3MKY, SJIEKTPOJUHAMUKY,
KBAHTOBYIO (DM3HUKY U 3JIEMEHThI aCTPODU3HKY;

dbopMHpOBaHUE YMEHUW TPUMEHSTh TEOPETHUECKUE 3HAHUS Jid OOBSCHEHUS
(U3MYECKUX SBICHUNA B TPUPOAEC U IJs TNPUHATHAA TPAKTUUYECKUX PEHICHUH B
OBCEHEBHOM JKU3HU;

OCBOEHHUE CMOCOOOB peIICHUs pPa3jIMYHbIX 337a4 C SBHO 3aJaHHON (hU3UYECKOU
MOJIENbI0, 3aJad, IOAPA3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3JaHue (U3NYECKOU
MOJIEN, aICKBaTHOM YCIIOBHSIM 3a1aui, B TOM YHUCJIE 33/1a4 MH)XEHEPHOT'O XapaKkTepa;
MOHMMaHKEe (PU3MYECKHX OCHOB U MPHUHIHUIIOB JACHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOAAMH CaMOCTOSITENIBHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3NYECKHUX
AKCIIEPUMEHTOB, aHalM3a M  HUHTEpOpeTaluud HUHPOPMALUU,  ONPEACICHHS
JOCTOBEPHOCTH IOJyYEHHOI'O PE3YJIbTaTa;

CO3/laHME€ YCJIOBMM JUIsl pa3BUTUS YMEHMHM IPOEKTHO-UCCIENOBATEIbCKOM,
TBOPUYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cdepaM NpoPecCHOHATBbHOU JEATEIbHOCTH, CBSI3aHHOM C
(U3BUKOH.

B cootBerctBuu ¢ tpeboanusimu GI'OC COO yrinyOnéHHBIA YpOBEHb H3y4YCHUS
yueOHoro mpenMera «®dusmka» Ha ypoBHE cpenHero ooOmero oOpa3oBaHUsA
BBIOMpAeTcsl OOy4arolMMHUCS, IUIAHUPYIOIIUMH TPOJOJKEHUE O00pa3oBaHUs IO
CHEUATIBHOCTAM (PU3HKO-TEXHHUUECKOTO TPO(UIIS.

Ha wusydenue ¢usuku (yrmiyOn€éHHBIM YpPOBEHb) Ha YPOBHE CPEIHETO OOIIero
obOpazoBanus orBogutTcs 340 vacoB: B 10 kinacce — 170 yacoB (5 yacoB B HEAENIO), B
11 xmacce — 170 yacoB (5 4acoB B HEIEINIO).

[Ipennaraemslii B mporpaMme o (U3MKe MepevyeHb J1a0OPaTOPHBIX U MPAKTUYE CKUX
paboT ABISETCS PEKOMEHIOBAaHHBIM, YUWUTEIb JENaeT BHIOOP MPOBEIACHMUS
7a0opaTopHBIX pabOT W OMBITOB C YYETOM HMHAUBHAYATIbHBIX OCOOCHHOCTEH
00ydJaronIuxcs.



