AHHOTaNUA K padouyeid nporpamMmme no Gpu3nKe JIACCHI
(yray6JeHHbIH YPOBEHD) ‘l ‘\

[lporpamma moO (Qu3MKEe Ha YpPOBHE cpemHero oO0Imero o0Opa3oBaHHS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS

OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBl, TMREHSTABEHEY C?OIEPKIQZC:&_(POC a
TaKke ¢ yuétoM (QeaepaibHOM paboueit npowgﬂqgw@gnmngwubgmg,
NpenoiaBaHusl y4eOHOro mpeaMeTa «<DI/I3HKa»EBSQBgQ|Mﬁ@@lﬁﬁﬁﬁ@ﬁwﬂmauﬂﬂx
Poccuiickon ~ ®denepanun, peanmy}omn)gggiS 92923%%?;%@ OBATEJILHBIE
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpenensier o0A3aTeNbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEeIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma no ¢Qu3uke Aa€T NpencTaBlCHHUE O LEAX, COAEpPNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yu MPO(PECCUOHAIBHOM OpPUEHTAIMHU, HAIIPaBJICHO Ha CO3JAaHUE YCIOBUW NS
MIPOSIBJICHHSI CBOWX MHTEIICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAWMBI I TMPOJOJKEHHs Oo0pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITEIIUATBLHOCTSIM.

B nporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOXO.

[Iporpamma no pu3MKe BKIFOUYALT:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€HHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTAaThl 110 T'0JIaM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PaO0OYHX MPOTpamM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPENIOCTaBIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEHUs 00s3aTeTbHON YacTH COIEpP KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 MPEeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3NKH — CHCTEMOOOpa3yoIuii
JUTIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMM YY€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmunocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MAaTepual U3 BCEX pa3lesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHBbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
IOPUHLINAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO 3SKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOXKHBI



IBa crocoba peanu3zandud (PU3MYECKOrO0 TNpakTHKyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpHIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
NPAKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme mno (¢usnke cuUCTEMa YYEHHMYECKOIO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpPEJCTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHallleHus KaOuHera ¢uiuku. [Ipm 3ToM oOecneuymBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbuioe BHUMaHHWE YAENSETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MYECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUIA U3 Pa3HBIX pa3aenoB. J[1s KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHWE/NMPEICKa3aHhe TMPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YIIIyOJIEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere (QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHCTpauoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TIPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpyIOBaHHE MJII YYCHUUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecrednBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BaHUHU AHAJOIOBBIX U LM(POBBIX MPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHL.



OCHOBHBIMU 1ENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0BATENBCKOIO0 OTHOIIECHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHrne 3TUX Ielield 00ecneurnBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

npuoOpeTeHre CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHWE YMEHHUIN MPUMEHATH TEOPETUUECKUE 3HAHUS I OObICHEHHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nuecKkoil MOJENbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
(bu3nuecKkol MOJenH, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3a/ay
VHKEHEPHOIO XapaKTepa,

NOHMMaHHE (UBNYECKUX OCHOB W TPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHGOpMaIKH,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca K cepam MpodheCCUOHATIBHON AEATEeIbHOCTU, CBSI3aHHOU
C (PUBHUKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpPEAHET0 OOWIEro
oOpa3oBaHusl BbIOMpaeTcs OOYyYarOUUMUCS, IUIAHUPYIOIIMMU TPOAODKEHHE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenyaraemeiii B mporpaMme IO (HU3MKE IEpeyYeHb J1A0OpPaTOPHBIX U
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHMTENb JCIAacT BBIOOP
MpOBeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00yJaroIMXCsl.
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