AHHOTanuA K padoyeil nporpamme no yueOHomy npeamery «Pusuka»
(yriay0JieHHbI YPOBEHb)

[Tporpamma o ¢pu3nKe Ha ypOBHE CpeIHET0 001Iero 00pa3zoBaHus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npencraBieHapix B @I'OC COO, ®OIT COO, a Ttakxke c¢ yuérom (enepanpHoil paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o (¢u3uMke ompenenser o00A3aTENbHOE MNPEIMETHOE COJCpKAHUE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH o0ydaromuxcs. [Iporpamma no gpusuke Jaét npeacTaBieHue o LemsX,
coJiepKaHuu, OOIIeH cTpaTeruu oOydeHus, BOCHUTAHUS U Pa3BUTUS 00yUYaIOMIUXCs CPEACTBAMU
yueOHoro npenmera «Pu3nka» Ha yriryOJIEHHOM ypOBHE.

Wzyuenne kypca ¢usuku yriiyOJEHHOTO YpPOBHS TMO3BOJSIET pPEANM30BaTh 3aJauu
npo¢eCCHOHATIBPHON OpPHEHTAlMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH Ul MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B nporpamme no ¢usuke omnpeaesnsroTcs IUIAHUPYEMbIE pe3ysIbTaTbl OCBOEHHs Kypca
(Gu3MKYN HA YPOBHE CPEAHET0 00I11eT0 00pa30BaHMsI: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(na yrny6nénHoMm ypoBHe). HayuHo-MeTom0I0rHUeCKO OCHOBOM /17151 pa3paboTKu TpeOoBaHUM K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYaroIMXCs, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEJHEro o0Iero oopazoBaHMs Ha YIriyOJIEHHOM YpOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl 0CBOCHHS Kypca (DU3HUKH Ha YTITyOJIEHHOM yPOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coziep;kanue yuyeOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

IIporpamma mo Qu3MKe MMeEeT NPUMEPHBIH XapakTep W MOXeT OBbITh HCHOJIb30BaHA
YUUTEISIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX PabOUUX MPOTrpaMM.

IIporpamma 1o (Qu3MKe HE CKOBBIBA€T TBOPUYECKYIO WHUIMATUBY Y4MUTeNed U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
IpernoiaBaHuio (PU3MKH Ha YIrITyOJIEHHOM YpOBHE IIPH YCIOBUU COXPAHEHUS 00s3aTeIbHON YacTH
coJiep’KaHus Kypca.

du3nka Kak Hayka 0 Hanbosee 00IMX 3aKOHaX MPUPO/IbI, BHICTYMAs B KAUeCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
IpUMEHEeHHEe (U3NYECKUX 3HAHWW OMPEeNNIIo XapakTep U OypHOE pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. W3yueHune ¢GU3MKA BHOCUT OCHOBHOHM BKJIaa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMeHUH
MPUMEHSTh HayYHbIM METO/1 MO3HAHUS TPU BHITOJHEHUH UMHU Y4EOHBIX HCCIEeI0BaHUM.

B ocHOBY kypca (pu3uku Ha ypoBHE CpeIHEro o01ero oopa3oBaHus MOJIOKEH Pl UAeH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesn yenocmuocmu. B cCOOTBETCTBUY € HEW KypC SIBJIAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.



Hoes zenepanuzayuu. B cooTBeTCTBHU ¢ Hel MaTepHal Kypca (pu3nku 00beAMHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHPOBAHHE TPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapuszayuu. EE peanuzanus npeanosiaraeT UCIoJIb30BaHHE TYMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MPOOIEeMaMH.

Hoea npuknaonoi nanpagnennocmu. Kypc ¢usuku  yriiyOa€HHOTO  ypOBHS
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3YYEHHBIX TEOPHUH 1 3aKOHOB. [Ipr 3TOM paccMaTpuBarOTCsl HA YpOBHE OOLINX PEACTABICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocusayuu peannszyercsi MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEp)KaHU,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX)AeHUs Tpo0IeM palnoOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoenne copep)kaHusi IPOrpaMMbl MO (PU3HKE TOJKHO OBITh OCTPOCHO Ha MPUHITHIIAX
CHUCTEMHO-EATEIbHOCTHOrO noaxoa. s pu3uKky peannzanus 3TuX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSTEIBHOTO AIKCIEPUMEHTa KaK IOCTOSIHHO JeHCTBYOMmEro (akropa
yuebHoro nporecca. i yriyOaéHHOTo ypoBHS — 3TO CUCTEMA CAMOCTOSITEIIbHOI'O YUEHUUECKOTo
OKCIIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYCeHHH HOBOTO
Mmarepuaia, JadopaTopHble paboThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI ABa crocoda
peanmu3anuu (U3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 knaccoB, 1100 mocse NepBOro U BTOPOTO MOJYTOJUH B KaXKI0M U3 3TUX KiaccoB. Bropoit
croco0 — 3TO WHTerpanus paboT MpPaKTUKymMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpHIE
OPOBOJATCS B Ipouecce u3ydeHus paszgena (temsl). Ilpu 3Tom mox paGoramu mnpakTHKyMa
MOHUMAETCS CaMOCTOATEIbHOE HCCIEIOBAaHHE, KOTOPOE MPOBOMUTCS IO PYKOBOJCTBY
CBEPHYTOro, 0000IIEHHOrO BUa O€3 MOIIaroBoil HHCTPYKIMH.

B mporpamme 1o gusmuke cucteMa y4eHH4eCKOTO 3KCIIEPUMEHTa, 1a00paTOpHBIX padoT u
IPaKTUKyMa Mpe/ICTaB/IeHa €AMHBIM IepeyHeM. BbIOOp TeMaTuku JUist 3TUX BUJIOB YUYEHUYECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEH MOYypOYHOIrO IUIAHUPOBAHUS M OCHalleHus KaOuHera ¢usuku. Ilpu sTOM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TIPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bosblioe BHUMaHKE yAeNsSeTCs PelIeHUI0 pacu€THBIX M KaueCTBEHHbIX 3a/1ad. [Ipu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHATh U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasJiesia Kypca, TaK W MHTETPUpPYsS NMpPHMEHEHWE 3HAHWM W3 pas3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha oOBsICHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOLIECCOB B OKPY)KAIOLIEH XKM3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PI'OC COO K MaTepuanbHO-TEXHHUUECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOi€HHOrO ypoBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJHKEH W3ydaThCs B YCIOBHSIX TpPEAMETHOro kaOwHera. B kaOuHere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKHUX OIBITOB, JaOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMOHHOE 000pyI0BaHUE (POPMUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHME AJIsi YUYEHHUUECKHUX MpaKTUYecKuX padoT dopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECleYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX



oOyvaromuxcs. Temarnyeckue KOMIUIEKTHI JabOpaTOPHOro OOOpYAOBaHUS JOJKHBI OBITh
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NPUOOPOB, a TAKXKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIETSIMHU U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISAIOTCA:

(dbopMHUpOBaHKE UHTEPECA U CTPEMIICHHUS 00YJAIONIINXCS K HAYYHOMY HU3yYSHHIO TPUPOIHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHUH O HAyYHOM METOAE€ TNO3HaHUsA ©  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dbopmHupoBaHrE yMEHUI OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUH H
HAaY4HBIX J0Ka3aTeJIbCTB;

(dbopmMHupoBaHKE TPEACTABICHUNA O PONX (PU3MKH JUIS PA3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, IMOArOTOBKA K JajbHeiIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHne 3TuX Ieneil odecrneynBaeTcsi peleHHeM CIeAYIOIIUX 3a7ay B Ipoliecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHus:

pUoOpeTeHre CUCTEMbl 3HaHUM 00 O0IMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, DIIEKTPOAUHAMUKY, KBAHTOBYIO (DM3HKY U
3JIEMEHTHI ACTPOPU3UKU;

(dbopMHUpOBaHKE YMEHHUI IPUMEHSATH TEOPETHUECKUE 3HAHUS [T O0bICHEHHS (PU3MUECKIX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON )KU3HU;

OCBOCHHE CTIIOCOOO0B PEIICHHsI pa3IMYHbIX 3324 C SIBHO 33JaHHONW (PU3MYECKON MOJIEIBIO,
3ajiay, MOAPa3yMEBAIOUIMX CaMOCTOSTENBHOE CO3/aHue (U3nuecKod MoJenu, aJeKBaTHOM
YCIIOBHSM 33J1a4¥, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

[IOHUMaHHE (PU3UYECKUX OCHOB M IPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU HAa OKPYKAIOIIYIO CPENY;

OBJIJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEAEHUS (U3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a M WHTEpIpeTalud WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3JIaHME YCIIOBUH /ISl Pa3BUTHS YMEHHU INPOEKTHO-HUCCIIEI0BATENLCKOM, TBOPUYECKON
NeSITebHOCTH;

pa3zBuTHE UHTEpEca K chepam npodecCuOHaTBHOM IS TEIbHOCTH, CBA3aHHOM C (PU3UKOI.

B cootBerctBun ¢ TpeboBanusMu PI'OC COO yriyOna€HHBIM ypOBEHb M3Y4EHUs
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BhIOMpaeTCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha nzyudenue ¢pusnku (yriayOa€HHbIN ypOBEHb) Ha YPOBHE CPEIHET0 0011Iero oopa3oBaHus
otBoautcs 340 qacos: B 10 kimacce — 170 vacoB (5 yacoB B Heento), B 11 kimacce — 170 yacos (5
9JacoB B HEJIEIIO).



