[Iporpamma 1o ¢usnke 0a30BOTO YPOBHS Ha YpOBHE CpeaHEero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXEHHH W TpeOOBaHW K pe3yabTaraM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM nporpammbl, ipencTaBieHHbx B ®I'OC COO, a takxke ¢ yueToMm (enepaabHOit
paboueii mporpaMMbl BOCIIUTAHHUS M KOHLEHIIMU MpenoaaBanus yaeOHoro npeamera «dusnka» B
oOpa3oBaTenbHBIX ~ opraHm3anusx Poccuiickoit  @enepanuu, peaqu3ylOIMIUX  OCHOBHBIE
o0Opa3oBaTesbHbIC POTPAMMBI.

CopnepxaHue mporpaMMbl 10 (puU3MKe HampaBiIeHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaromuxcs 10-11 ximaccoB npu oOyueHnn ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-ESITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢u3nke cOOTBETCTBYET
tpedoBarusm PI'OC COO Kk TuIaHUPyEeMBIM JIMYHOCTHBIM, TPEAMETHHIM M METalpeIMETHBIM
pe3yiapraTaM OOy4yeHHus, a TaKXKE YYUTHIBAET HEOOXOIUMOCTb pean3alud MEXIPEIMETHbIX
CBsA3eM (M3MKM C eCTeCTBEHHO-HayYHbIMH Y4eOHBIMHM IpeaMeramMu. B Hell ompenensitoTcs
OCHOBHBIE II€JI M3yueHUs (PU3MKM Ha YpOBHE CpeIHEro oouiero odpa3zoBaHUs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE, METapeIMETHbIE, TpeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma o gusmnke BKIIOYAET:

[Inanupyemble pe3ynbTaThl OCBOEHMs Kypca (pu3mku Ha 0a30BOM YpOBHE, B TOM UHCIE
MIpeIMETHBIE PEe3ybTaThl MO rojiaM OOyUEHUS;

Conepxanne yueOHoro npeamera «dusukay mo rogam oOydeHus;

[Iporpamma 1o ¢u3nke MoKeT OBITh HCHOJb30BaHA YYUTENSAMH KaK OCHOBA st
cocTaBlieHUs! cBOMX pabouux nporpamM. Ilpu pazpaboTke paboueil mporpaMMbl B TEMATUYECKOM
IUTAHUPOBAHUM JIOJKHBI ObITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS AIEKTPOHHBIX (IIU(GPOBHIX)
0o0pa3oBaTeNbHBIX  PECYPCOB, ABIISIOLIUXCS y4e0HO-METOINYECKUMU MaTepuagaMu
(MynbTUMEIUNHBIE TMPOTPaAMMbl, JJIEKTPOHHbIE YYEOHMKHM U 3aJa4YHUKH, DJIEKTPOHHBIE
OMOMMOTEKH, BUPTyaJbHbIE JIA0OPATOPUHM, WIPOBBIC MPOTPAMMBI, KOJUICKIIMH IH(PPOBBIX
00pa3zoBaTeNbHBIX PECYPCOB), PECATH3YIONIUMHU AUIAKTHUYECKHE BO3MOKHOCTH MH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH, COJIep)KaHHne KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBLCTBY 00
00pazoBaHuUM.

[IporpaMma 1o (U3MK NpenocTaBiIsSeT BO3MOXKHOCTh JJI peaau3aludl  pazIudHbIX
METOJUYECKUX TOJIXOJO0B K opraHuzanuu oOy4deHHs (U3MKE NpU YCIOBHH COXpPaHEHUS
00s3aTeNbHOM YacTH coiep KaHusl Kypca.

®du3rka Kak HayKa 0 HauboJjee 00IIKX 3aKOHaX MPUPO/IbI, BBICTYIAs B Ka4yeCTBE y4eOHOTO
mpeaMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HAHUU 00 OKpYXalolleM MHpE.
HIkonpHBIA Kypc GU3HKH - CHCTEMOOOpPA3yIOUIUMH JJIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUN, U3y4aeMbIX
XUMUeH, OuoJsioruer, ¢uznueckol reorpadueid m actpoHomueil. lcnoyib30BaHWE W aKTHBHOE
pUMeHeHHe (PU3NYEeCKUX 3HAaHUN OTpeIeNsieT XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe SHEPreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, MONY4YEHHs] HOBBIX MaTEpHANOB C
3aJJaHHBIMH CBOWMCTBAaMU U Opyrux. M3yuenue (GpuU3NKu BHOCUT OCHOBHOM BKIJIAJ B (pOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHpa OOydaromuxcs, B (OpMUPOBAHHE yMEHUN NPUMEHATH
HAy4YHBI METO/I MO3HAHUS MPHU BHIMOIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢pu3uKu Ui YpoBHS cpeHero oomero oOpa3oBaHus NOJ0XKEH psj UieH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPUHILUIBI €r0 IOCTPOEHUS.

Wnes nenoctHocTH. B COOTBETCTBHU € HEM KypC SIBISETCS JIOTUYECKU 3aBEPILICHHBIM, OH
COJICPKHUT MaTepHuaj U3 BCEeX pa3ieioB (PM3MKHU, BKIIOYAET KaK BOIMPOCH! KJIACCHUECKOM, Tak U
COBPEMEHHOM (PUBHKH.

Wnes renepanuzanun. B cooTBeTcTBUM ¢ HEell Matepuan Kypca GU3UKH 00bEAUHEH BOKPYT
¢usnueckux Teopuil. Bemymmum B Kypce sBisercs (OpMUpOBaHME MPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Wnes  rymanurapusaumu.  Peanmmszaumss  uaedm  mOpeanosaraeT  HMCIOJIb30BaHME
T'YMaHUTAPHOTO TMOTEHLMala (U3MUECKOM HAyKH, OCMBICIEHHE CBS3M DPa3BUTUS (HU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMM M HKOJOTHYECKHUMHU



npoobieMamMH.

Wnes mnpuxinagHoit HampaBieHHOCTH. Kypc ¢u3MKM mpeanosiaraeT 3HAKOMCTBO €
IIUPOKAM KPYrOM TEXHHUYECKUX M TEXHOJOTHYECKHX NPHIOKECHUNW HW3YUYEHHBIX TEOPUU W
3aKOHOB.

Wnes »skomoruzanuu peagu3yeTcs IOCPEACTBOM BBEICHHUS JJIEMEHTOB COJEPIKAHMS,
MOCBSIIICHHBIX 3KOJIOTHUYECKUM MPOOJIIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHH, a TaKKe 0OCYKJICHHUS TPOOJIEeM PAIMOHATBLHOTO TPHUPOJIOTIOIH30BAHUS U
HKOJIOTUIECKOH 0€301acHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpemHero oOmiero oOpa3oBaHUs
SBJISIOTCST  pu3ndeckue Teopuu ((GpopMHpOBaHWE TPEACTABICHUNH O CTPYKType IOCTPOCHUS
¢busnueckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMCHHBIX
MIPEJICTABJICHHUSIX O TMPUPOJEC, TPAaHUIAX MPUMEHHUMOCTH TEOPHMA, IS OTHMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IEITETFHOCTHBIN MOJIX0/ B Kypce (PH3UKH PeaTn3yeTcsl MPEXkIe BCETo 3a CUCT
OpraHu3aIluH SKCIIEPUMEHTATIBHOM IEATETFHOCTH 00yYarOInXCS.

st 6a3oBoro ypoBHS Kypca (DU3UKH - 3TO HCIHOJIB30BAHHUE CHUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIICPUMEHTOB U JIAOOPATOPHBIX paboOT, KOTOPBIE B Mporpamme Mo (PU3HKe
0OBEIMHEHBI B OOIIMIA CIHCOK YYCHHUYECKUX IMPAKTUYECKHX padoT. BuineneHne B ykazaHHOM
nepeyHe J1abopaTOpHBIX pabOT, TPOBOAMMEIX Ui KOHTPOJISE M OIEHKH, OCYIIECTBISIETCS
YYaCTHHKaMH 00pa30BaTEBHOTO TMpOIecca HCXOIs W3 OCOOCHHOCTEH TIUIaHMpPOBAaHUS U
ocHamieHus: kaOuHera Qu3uku. Ilpm 3TOoM oOecriedmBaeTcsi OBJAJCHHE OOYYAOIIUMUCS
YMEHHUSMH TIPOBOJIUTH KOCBEHHBIC HW3MEPEHHsS, HCCICJIOBAHUS 3aBUCHMOCTECH (PU3NUISCKUX
BEJIMYHH U TIOCTAHOBKY OIIBITOB 110 TIPOBEPKE MPEIOKECHHBIX THIIOTE3.

Pemienne pacdyeTHBIX M KA4YeCTBEHHBIX 3a/7ad C 3aJaHHOW (PU3UYECKOW MOJECIbIO,
MIO3BOJISIIOIIEE MPUMEHSTh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca,
TaK M MHTETPUpPYd 3HAHUS W3 Pa3HbIX pa3nenoB. J[is KadecTBEHHBIX 3aJady MPUOPUTETOM
SBIIAIOTCS 3aJaHUsl Ha OOBACHEHUWE TMPOTEKAaHUs (PUINYECKUX SIBICHUW M TPOIECCOB B
OKpYXalolel >KW3HU, TpeOyromue BbIOOpa (PHU3MYECKONW MOJCIM Il CHUTYyallud TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsamMu PI'OC COO k wMaTepuabHO- TEXHUYECKOMY
obecrieueHNI0 yueOHOTO Tporiecca 6a30BbIi ypOBEHb Kypca (PU3UMKH HA YPOBHE CpeIHEro 0OIIero
o0pa3oBaHUs JOJKEH M3Yy4aThCs B YCIOBUSAX IMPEIMETHOTO KaOWHeTa (U3UKU WM B YCIOBUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAay4yHOTO Iukia. Hamuune B kaOuHere
¢bu3uk HEoOXO0AUMOTO J1adOpaTOPHOrOo O000OPYHOBaHUS JUId BBIIOJHEHUS YKa3aHHBIX B
porpaMme 1o GuU3MKe yueHHYeCKHX MPaKTUYECKUX paboT U IEMOHCTPAIIMIOHHOTO 000pyI0BaHUS
00s3aTeNbHO.

JlemoHcTpalMoHHOEe OOopynoBaHuEe (opMHpyeTcs B COOTBETCTBHHM C MPHHIIMIIOM
MUHUMAaJbHON JOCTATOYHOCTU U OOECHeurBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MpOrpaMMe Mo
(bu3MKe KIIOYEBbIX JAEMOHCTPALUNA A HMCCIEAOBAHMUS H3y4aeMbIX SIBICHHA U TPOIECCOB,
SMIUPUYECKUX U (PyHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE IS YUEHUYECKHX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMAaTHUECKUX KOMIUIEKTOB M OOecleuuBaeTcsl B pacueTe OJHOTO KOMILIEKTa Ha JBYX
oOyuaronuxca. TeMaTndeckue KOMIUIEKTHI J1abOpaTOpPHOTO OOOpPYIOBaHUS TOJDKHBI OBITH
MOCTPOCHBI Ha KOMILUIEKCHOM HCIOJIb30BAaHUM aHATOTOBBIX U HU(MPOBBIX MPHOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIl.

OCHOBHBIMH HENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:

dopmMupoBaHUE UHTEpPECA U CTPEMIICHUS 00yJaIONTUXCs K HAYUHOMY U3YUYECHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIIEKTyalIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

Pa3BuTHe mpencTaBieHMii O HAYYHOM ~METOJE€ TO3HaHUS U (QopMuUpoBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHHSIM;

dopmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3ydeHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;



dopmMupoBaHUE YMEHHI OOBSCHATH SBJICHUS C HMCIOJIB30BAaHHEM (U3MUYECKUX 3HAHUN H
HAyYHBIX JI0Ka3aTENIbCTB;

dopmupoBaHUEe TPEACTABICHUNH O PO (DU3MKK IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHA.

JlocTiokeHre 3TUX Leneld oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
M3Yy4eHHUs Kypca (pU3MKU HA YPOBHE CpPEeIHEro o0IIero o0pa3oBaHuUs:

[Ipuobperenne cucrteMbl 3HaHUI 00 OOMMX (U3WYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHHUKY, MOJICKYJISIPHYIO (DU3UKY, dJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY H
AIIEMEHTHI acTPOU3UKH;

dopmupoBaHUE YMEHUH MIPAUMEHSITh TEOPETUICCKHIE 3HAHUS ISl OOBSICHEHHS (PU3NICCKUX
SIBJICHUW B TIPUPOJIE M JUTSI IPUHATHS MPAKTUYCCKUX PEIICHUN B TIOBCETHEBHOM KU3HU;

OcBoeHue croco00B pemIeHnst pa3InyHbIX 3a/1ad ¢ SBHO 33aHHONW (PU3NIECKON MOIETIBIO,
3a7a4, 1MoIpa3yMeBaIOINX CaMOCTOSITEIbHOE CO3/1aHNe (PU3NIECKON MOJETH, COOTBETCTBYIOIICH
YCITIOBHSIM 33]1a4H;

[Torumanue (QU3NIECKHX OCHOB W TIPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBiajeHre METOJaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEICHHUS (U3NIECKUX
OKCTIEPUMEHTOB, aHAlM3a W WHTEPIpEeTanud WHGOPMAIMH, OMNpEeNeHHs] JIOCTOBEPHOCTH
MIOJIyY€HHOTO pe3yJIbTaTa;

Co3gaHue yclnoBHUM JJIsI pa3BUTHSL YMEHUM MPOEKTHO-HUCCIIEIOBATEIBCKOM, TBOPUYECKOM
JESTEITBbHOCTH.

OO1ee 9uCIIo 9YacoB, pEKOMEHIOBAHHBIX T u3ydeHus (pu3uku - 136 gacos: B 10 kiracce
- 68 yacoB (2 yaca B Hexenmo), B 11 kimacce - 68 yacos (2 yaca B HEZETIO).

[Ipennaraemsiii B mporpamme no (pusuke nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCSI PEKOMEJOBAHHBIM, YUUTEIb JIeTIaeT BHIOOP MPOBEICHUS JIAO0OPATOPHBIX pabOT U OIIBITOB
C y4€TOM WHIAMBUIYATBHBIX OCOOCHHOCTEH 00yUJarOIIIXC.

JIrobast paboyass mporpaMma J0JDKHA MOJTHOCTHIO BKIIIOYATh B CeOsl COAEpKaHUE TaHHOMN
MpOorpaMMBI IO (PHU3HKeE.

B otnenpHBIX citydasx kypc ¢puzuku 6a30BOTO YpOBHS MOXKET M3ydaThes B 00beMe 204 yaca 3a
nBa roga ooyuenus (3 4 B Hemenmo B 10 u 11 kimaccax). B 3ToM ciiydae yBeITU4nBaeTCsl HE MCHEE
yeMm 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HUCIOJIL3YETCS] YUUTEIIeM JIJIsl U3y4EHUs! BOIIPOCOB,
TECHO CBSI3aHHBIX C BBIOPAHHBIM MpoduiieM 00ydeHus, U YBEIMUUBAETCSl yueOHas Harpys3Ka,
OTBOJMMAs Ha U3YYE€HHE MEXaHUKH, MOJIEKYISIPHON (DU3UKH U NEKTPOJANHAMUKH, 33 CUET
paciupeHus yncia 1abopaTopHbIX paboT HCCIEA0BATENbCKOTO XapaKkTepa U YPOKOB PeIlIeHUs

Ka4CCTBCHHBIX U paC‘IéTHBIX 3aJa4



