AHHOTanus K pabodeit mporpamme
«Du3uKa»
Yri1y0/1eHHbIH YPOBEHb.
(mns 10—11 kiaccoB)

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIO)KEHUH W TpeOoBaHM K pe3yiabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHON IPOrpaMMBL,
npezacrasieHHbix B @I'OC COO, a takxke ¢ yu€rom (enepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
Konnenuuu mnpenoxaBanusi yueOHoro mpeamera «®usmka» B 00pa3oBaTeNbHBIX OpraHU3aIMAX
Poccuiickoii @enepaiuu, pealn3yolnux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma mo ¢u3uke ompenenser o0s3aTelbHOE NPEIMETHOE COJAEp)KaHUEe, YCTaHABIMBAECT
PEKOMEHAYEMYIO TIOCIICAOBATEIbHOCTh H3YYEHHUS TEM M DPAa3/eloB Y4eOHOro IpeaMera ¢ y4ETom
MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKU Y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcs. [Iporpamma nmo ¢usuke naér mpencraBieHHe O LENAX, COJAEp:KaHuU, oOIeil cTpaTeruu
oOydeHHsl, BOCIIUTAHUS M PA3BUTUS OOyYarOIIMXCs cpeAcTBamMH yueOHoro mpenmera «Dusmka» Ha
yIIIyONEHHOM YpOBHE.

N3yuenne Kypca (GuU3MKA  yrayONEHHOTO  ypOBHS — IO3BOJSIET  peajM30BaTh  3a7aud
npodecCHOHaNbHOM OpHEHTAllMW, HANpaBlIeHO Ha CO3JaHHE YCIOBUW JUIS TMPOSIBICHUS CBOHMX
UHTEIJICKTYaTbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM O0YYaroIIMMCs, KOTOPhIE HEOOXOIUMBI s
MIPOJIOJDKCHHS 0O0PAa30BaHMS B OpraHU3aIUsaX MPo(heCCHOHATHFHOTO 00Pa30BaHMSI IO Pa3INIHBIM (DHU3UKO-
TEXHUYECKUM M HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B nmporpamme no ¢usuke onpeneistoTcs MIaHHUpPyeMbIe pe3yabTaThl OCBOCHHs Kypca (uU3uKu Ha
YPOBHE CpellHero o01iero o0pa3oBaHus: JIUYHOCTHBIE, METANIPeIMETHBIE, MPEAMETHbIE (Ha YyriayOnEéHHOM
ypoBHe). HayuHo-MeTOononOrnueckod OCHOBOM Jjisi  pa3pabOTKH TpeOOBaHWUU K JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOYYaloUIMXCsl, OCBOMBIIUX MPOTrpaMMy 1o (usmke Ha
YPOBHE CpeaHero odiiero o0pa3zoBaHus Ha YriyOJIEHHOM YpOBHE, SIBIETCS CUCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I.

[Tporpamma 1o (hu3HMKe BKIIOYAECT:

IUTAHUPYEMbIE PE3YJbTaThl OCBOCHUS Kypca (U3WKHA Ha YIIyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThl IO rojlaM O0yUYEHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay mo rogaM o0ydeHus.

[Tporpamma no ¢u3KMke UMeeT NPUMEPHBIM XapakTep U MOXET ObITh HCHOJIb30BAHA YUUTEISIMU
(bU3HUKHY TSl COCTABIIEHUSI CBOUX PAOOYUX MPOTPaAMM.

[IporpamMa 1o ¢u3MKEe HE CKOBBIBAET TBOPYECKYI) WHUIIMATHUBY YYHTEICH M TIPEIOCTABISET
BO3MOXHOCTH ISl pealM3allMyd pa3IMYHBIX METOJMYECKUX MOJIXOA0B K INpenojaBaHui0 (U3MKH Ha
yIIIyONE€HHOM YPOBHE IPH YCIOBUM COXpaHEHHsI 0053aTeIbHOM YacTu copepKaHus Kypca.

®dusnka Kak Hayka O Hambojee OOMIMX 3aKOHAX MPHUPOJIbI, BBICTYMAas B KadecTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHMW 00 OKpY)KalIleM MHpE.
HIkonbHBIA Kypc (UM3MKM — CHCTEMOOOpa3yIoLIUil sl €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SABJICHHUN, U3y4yaeMbIX XUMHUEH, OMOJI0TrHeH,
dbusndeckoit reorpadueit u actpoHomueil. Mcnonp3oBanue u akTHBHOE TPUMEHEHNE (PU3NYECKUX 3HAHUHN
ONpeAenuiIo Xapakrep M OypHOE pa3BUTHE pa3HOOOPAa3HBIX TEXHOJOTUH B cdepe HHEPreTHKH,
TPAaHCIOPTA, OCBOEHHSI KOCMOCA, MOJYyYeHHUs HOBBIX MaTe€pHajoB C 3aJlaHHBIMHU CBoWcTBamMH. V3yueHue
¢U3UKM BHOCUT OCHOBHOW BKJaJ B (OPMHUpPOBAHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa
oOyyaromierocsi, B GOpMHUPOBaHHE YMEHUHN MTPUMEHATh HAYYHBIA METO]] TIO3HAHUS TIPU BBITOJHEHUHA UMHU
y49eOHBIX HCCIICIOBAaHUH.

B ocHOBY Kypca ¢pU3UKN Ha ypOBHE CpEAHEro 00Iero oopa3oBaHus MOJIOKEH Psi HJei, KOTopble
MOYKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 MOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COJIEP)KUT MaTepual U3 BCeX pasfenoB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.



Hoea zenepanuszayuu. B cooTBeTCTBHMM C HeH Marepuan Kypca (u3uku OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymumm B kypce sBisercss (HOpMHUpPOBaHHME IPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoea cymanumapuszayuu. EE peannzanus MpennojaraeT HCHOJIb30BAHUE T'yMaHUTApHOIO
noTeHuasa GU3NIeCKoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTMUECKUMH ITPOOJIEMaMH.

Hoea npuknaonon wnanpasnennocmu. Kypc ¢Gusukn yriyOn€HHOTO YpOBHS Ipearosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOIMUECKUX MPHUJIOKEHUN M3y4EHHBIX TEOPHH U
3akoHOB. Ilpu 3TOM paccmaTpuBarOTCS Ha YPOBHE OOIIMX MPEICTABICHUNA M COBPEMEHHBIC TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoes rkonozuzayuu peannsyercs NoCpeICTBOM BBECHHS 3JIEMEHTOB COJIEPyKaHMsl, MOCBAIEHHBIX
9KOJIOTUYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOPbIE CBA3AaHbI C PA3BUTUEM TEXHMKHM M TEXHOJIOTUH, a
TaKxke 00CyKAeHUs Po0IeM PalMOHATBHOTO MPUPOIOTIONB30BAHUS U SKOJIOTHUECKOM Oe30MacHOCTH.

OcBocHHE cOAepX)aHUS MTPOrpaMMbl TIO0 (HU3UKE JOKHO OBITh TOCTPOSCHO Ha TMPUHIUIAX
CHUCTEMHO-/IEATEIIbHOCTHOrO nojaxoaa. Jnst ¢u3umku peanuszanus >TUX HPUHLUIOB Oa3upyeTrcss Ha
UCIIOJIb30BAaHUU CAMOCTOSITEJIBHOIO AKCIEPUMEHTA KaK IOCTOSHHO JAEHCTBYIOLIEro (pakropa yuyeOHOTro
nporecca. /g yrinyO6aéHHOro ypoBHS — 3TO CUCTEMAa CaMOCTOSITEJIbHOIO YYEHHUYECKOr0 HKCIEPUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIE YUYEHHUECKHE OMBITHI MPH HM3YYEHWH HOBOTO MaTepuaia, JJabopaTopHbIE
paboTel M paboThl mpakTHKyma. [Ipm 3TOM BO3MOXKHBI JBa cmocoba peanu3anud (HU3NIECKOTO
npakTuKyma. B mepBom ciydae mpakTukyMm mnpoBojutcs 6o B koHue 10 m 11 xmaccos, nmubo mocie
IEpBOr0 M BTOPOIO IMOJIYTOJUN B KaKIOM W3 3TUX KiaccoB. Bropoi cnocod — 3To uHTerpauus padbot
NpaKTUKyMa B CHCTEMY JIaOOpaTOPHBIX paboT, KOTOpPhIE MPOBOJIATCS B IPOLIECCE W3YyUEHHs pasjeia
(remsl). Ilpu sTOM mox paboTamMu MpaKkTHKyMa MOHUMAETCS CAMOCTOSITEIbHOE HMCCIEOBAHUE, KOTOPOE
IPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUAA O€3 MOIIaroBoi HHCTPYKLIUU.

B nporpamme mno ¢usuke cucreMa YYEHHYECKOIO SKCIIEPUMEHTa, J1a0OpaTOpHBIX paboT H
NpakTUKyMa TIPEACTaBICHA €IUHBIM MepeyHeM. BpIOOp TeMaTHKH Ui 3TUX BHUAOB YUYEHHUYECKUX
IPAKTUYECKUX pabOT OCYIIECTBISETCS Y4YaCTHMKaMU OOpa30BaTEIbHOrO Ipoliecca MCXOAsd U3
0COOEHHOCTEH MOYPOUHOTro IUIAHUPOBAHMS U OCHalleHus kabuHera (usuku. Ilpu sTom obecneunBaercs
OBJIajieHue OOyYaroOIIMMUCS YMEHHUSMHU IPOBOAUTH IPSMbIE U KOCBEHHBIE WM3MEPEHUs, HUCCIIECIOBAaHUS
3aBHCUMOCTEH (PU3MUECKUX BEIMYHH U TIOCTAHOBKY OTIBITOB MO MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHUE yaesieTcsi PEIICHHI0 PAacYETHBIX M KAadeCTBEHHBIX 3aaad. [Ipum stom s
pacy€THBIX 33734 MPUOPUTETOM SIBJISIOTCS 3a/la4M C SIBHO 3a/laHHOW M HESIBHO 3aJaHHOM (hu3NYecKoi
MO/JIEINIBIO, TIO3BOJISIOIINE MPUMEHSATh W3YyUYEHHBbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOro paszeia
Kypca, TaK W HMHTETpUpYys NPUMEHEHHWE 3HAaHWM W3 pPa3HBIX pa3aenoB. Js KadyecTBEHHBIX 33134
NPUOPUTETOM SIBIISIOTCS 3a/laHUS Ha OOBSICHEHUE/TIpeICKa3aHne MPOTEKaHWsS (PU3MUECKUX SIBICHUH |
IPOIIECCOB B OKPY’KAIOIIeH KU3HU, TpeOyronue BpIOOpa GU3NIECKON MOJIENH AJISl CUTYalluu MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k MarepuanbHO-TEXHUUYECKOMY OOECIECUCHHIO
ydaeOHOro mporecca Kypc (U3MKHA YrIyOJIEHHOTO YpOBHSI Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs
JOJDKEH U3y4yaTbCsl B YCIOBHUSIX IpeIMETHOro kaOuHera. B kabunHere QU3UKU JOKHO OBITh
Heo0xouMoe J1abopaTopHOoe 00OpyIOBaHME AJIS BBIOJHEHMs YKa3aHHBIX B Iporpamme o (Qusuke
YUEHUYECKUX OIBITOB, J1a0OpaTOPHBIX paboT M pabOT MpaKkTUKyMa, a TaKXKe JEeMOHCTPAallMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOe 06opyoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPUHLUUIIOM MHHUMAIbHON
JIOCTAaTOYHOCTH U 00€CHeunBaeT MOCTAHOBKY MEPEUUCICHHBIX B IporpamMme Mo (U3MKe KIFOUEBBIX
JNEMOHCTpAlMid ISl MCCIIEOBaHUSI HM3y4aeMbIX SBICHWH HW  TPOIECCOB, OMIMPHUECKUX U
(byHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.

JlaGopaTtopHoe o00oOpynOBaHHME AJsl YYEHHYECKHX INPAKTHUECKUX paboT (opMHpYyeTcss B BHIE
TEMAaTUYECKUX KOMIUJIEKTOB M 00ecreumBaeTcs B pacdyére OJHOI0 KOMIUIEKTa Ha JBYX OOYYaroIIUXCH.
TemaTudeckne KOMILIEKTHI J1a00PaTOPHOTO 00OPYIOBaHHS OJKHBI OBITH MMOCTPOEHBI HA KOMITJICKCHOM
WCTIOJIb30BaHUH aHAIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BUIe HU(PPOBBIX JTaOOPATOPHA.



OCHOBHBIMU 1IENISIMU U3Y4YEHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

dopmupoBaHHE HMHTEpeca M CTPEMJICHHS OOYYalOUIMXCSd K HAYYHOMY H3YUEHHUIO IPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE NPEICTABICHUNA O HAy4yHOM METOJE MO3HaHWA U (POPMHUPOBAHHME HCCIIEI0BATEIBCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KAaK PE3yJbTaTa M3y4eHUs OCHOB CTPOCHUS MaTepUH H
dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dopMHpoBaHHE YMEHUI OOBACHATH SIBIEHUS C UCHOJIb30BaHMEM (PM3NYECKUX 3HAHUHM M HAy4HBIX
JI0Ka3aTeNbCTB;

¢dopMHpoBaHUE TPEACTABICHUN O poMu (PHU3UKU ULl Pa3BUTHS APYTUX ECTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH;

pasBUTHE MPEICTABICHUA O BO3MOXXHBIX cdepax Oyaymiell npoeccuOHaIbHOW IesTeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, OJATOTOBKA K JaJbHEWIIIeMy 00y4E€HHUIO B 3TOM HAIPaBJICHUU.

JocTikenne 3THX 1eneil o0ecreunBaeTcsl peleHueM CIeIyomuX 3a1ad B mpolecce U3y4eHHs
Kypca (pU3MKHU Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaAaHMW 00 oOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsIX,
BKJIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (PU3MKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY U DJIEMEHTBI
acTpo(hu3uKw;

¢dopMHpoBaHHE YMEHHI MPUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PH3UUECKUX SBJICHUN
B IIPUPOJE U /s IPUHATHUS MPAKTUUYECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

OCBOCHME CIIOCOOOB PELICHUs pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHOM (M3MYECKOM MOAEeiblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENIBHOE CO3AaHne (PU3NIECKON MOJIENH, aJIeKBaTHOW YCIOBHSAM 3aJauu, B
TOM YHCIIE 33]1a4 UHKEHEPHOI'0 XapaKTepa,

NOHUMaHWe (U3NYECKUX OCHOB U IPUHLMIIOB JEHCTBUA TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBIIQJICHUE METOJaMH CaMOCTOSITEIbHOTO  IUIAHMUPOBAHWS W TPOBEIACHHUA  (PU3UUECKUX
AKCIIEPUMEHTOB, aHaJIM3a U MHTEPIpPETalUd UHPOPMALUU, ONPEEICHUs JOCTOBEPHOCTH IOJYyYEHHOTO
pe3yibTara;

CO3/laHME YyCJOBUH Ul Pa3BUTUA YMEHMH IPOEKTHO-MCCIEIOBATENbCKOM, TBOPYECKOI
NeSITEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHANbHOMN 1eATEeIbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootserctBun ¢ tpedoBanusiMu PI'OC COO yrioyOnéHHBIA YpOBEHb M3y4YeHHUs y4eOHOIro
npeamera «®Pu3uMKa» Ha YpPOBHE CpeAHero ooOmiero oOpa3oBaHUs BBIOMpaeTcs OOydarOLIMMUCH,
IUTAHUPYIOIMMU IPOAODKEHNE 00pa30BaHMsl 110 CIEIUATIBHOCTIM (PU3UKO-TEXHUUECKOT0 IPOpUIIs.

Ha wusydyenue ¢usuxu (yrayOnéHHBIM YpPOBEHb) Ha YpPOBHE CpPEIHEr0o o00IIero oOpa3oBaHUs
otrBojuTcs 340 vacos: B 10 kimacce — 170 vacos (5 yacoB B Hezento), B 11 kmacce — 170 vacos (5 9acoB B
HEJIETIO).

Y4eOHuKHU:

Mskumes I"., ByxoBues b.b., Corckuit H.H. nox penakuueit [lappentreBoit H.A. ®@uzuka 10
kiacc. M.: IIpocseuienue,

Mskumes I.4., BbyxoBueB b.b., Corckuit H.H., Yapyrum B.M. ®wusuxa 11 kmacc. M.:
[Ipocsemenue.



