AHHOTauus K pado4eil mporpamme no yueoHomy npeamery ®@usuka 10-11
kJacc (yriry0JéHHbI YPOBEHbD)

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHHM W TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM porpaMmsbl, npeactaBieHHbIX B @I'OC COO, a Takxke
c yu€roM (enepasbHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaau3yoilux OCHOBHbIE 00pa30BaTeIbHbIE MPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM M pa3JieioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroluXcsl.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro npeamera «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3ydyenue kypca (U3MKH YrIyOJIEHHOTO YpPOBHS IMO3BOJSIET PEaU30BaAThH
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM NS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OpraHM3alMsIX MPOPECCHOHANBHOIO O00pa30BaHHUA MO PA3JIUYHBIM  (PU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysibTaTbl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o01ero oopa3zoBaHus Ha yriiyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO0/.

[TporpamMma o (hu3HKe BKITIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca PU3UKU Ha yTayOiaEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAaThI IO FOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MTPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
IPEIOCTaBIAET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJJOB K TpENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEHUs 00s3aTeTFHON YaCTH COACPIKaHUS Kypca.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkompHbIN Kype (U3HKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW ONpEeNeIuiio Xapakrep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpOBaHWE YMEHUH MPUMEHSITh HAYYHBIN METOJ] MO3HAHUS
IIPU BBIMOJTHEHUU UMU YYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUH C HEH KypC SIBISIETCSI JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
oObeaMHEH BOKPYr (Qu3nyueckux Teopui. BenymuMm B Kypce ABIsIeTCs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKIUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofiepKaHusl MPOrpamMmbl MO (PU3MKE JOHKHO OBITh TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s usnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYtomero ¢akropa ydeOHOro mporecca. s yriy6néHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aiuu pu3nyecKkoro npakTukyma. B nepBom ciyyae npakTuKym
npoBoauTcs Jmbo B koHIe 10 m 11 kimaccoB, au0O IOCE MEPBOTO M BTOPOTO



MOJIYTOIUH B KaXKIOM M3 dTUX KjaccoB. BTopoii cmocod — 3To mHTErpanus padbot
IPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3yueHusi pazzaena (tembl). Ilpu 3ToM mox paboTamu MpPaKTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1o ¢usnke cHCTEeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00opaTopHBIX paboOT M MpakTUKyMa Mpe/cTaBlIeHa €IWHBIM TepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO IMpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHUSIMH TMPOBOJIUTH TMPSMBIE U KOCBEHHBIC
U3MEPEHHS], WUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a49H C SIBHO 33JaHHOU
¥ HESBHO 3aJJaHHOW (PU3NYECKON MOEIBIO, TO3BOJISIONINE TPUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaKk U WHTETPUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM
SBJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUYECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa (hU3ndecKon
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieueHunto yuyeOHoro npoiecca Kype pusuku yriyOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThCAd B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITh HEOOXOIHUMOE JIabopaTOpHOE
o0opya0oBaHUE 71 BHITTOTHEHHS YKa3aHHBIX B MPOTpaMMe 10 (PU3UKE YUEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpauoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMme 10 (DU3UKE KITIOUEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  WM3Yy4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUM.

JlaGopatopHoe 00OpyI0OBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE U(POBBIX JIa0OpaTOPUIA.

OCHOBHBIMHU HEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dopMupoBaHHEe UHTEpeca M CTpPEMJICHHS OO0y4aloumxcs K HayqYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4E€HUS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DH3HKHY;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O poOiaM (PU3UKU [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHHne 3TUX 1elield 00ecneuyrnBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpWsX,  BKIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKU;

(GbopMHpOBaHUE YMEHHI MPUMEHATh TEOPETUUECKUE 3HAHUA 1JI1 OOBICHEHHUS
(bu3MYeCcKuX SIBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C SBHO 33JJaHHON (hHU3UYECKOM
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJIeNIM, AJEKBaTHOW YCJIOBHMSIM 3a/ladyd, B TOM 4YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHUUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX IIPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(GU3MUECKUX OSKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaIMH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCuOHATbHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusuka» Ha ypOBHE CpEIHETO O0OIIero
oOpa3oBaHMsl BBIOMpaAeTCss OOYYAIOLUIUMUCS, IUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPHIIS.



Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
obpazoBanus otBogutcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 10 (PHU3MKE TIepedYcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JCIacT BBIOOP
MpoBeNCHMsT JTa0OPAaTOPHBIX pPabOT U OMBITOB C YyYETOM HMHIWBHUIYaTbHBIX
0COOCHHOCTEH 00yJaromMXCcsl.
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