AHHOTALUA K padoyell nporpaMmme y4eOHOro npeamera « @usuka»
(0a3zoBbli)

Ha ocHoBe ®I'OC COO- 2021
HAa YPOBHE CpeJAHero o01mero o0pa3oBaHus
s odyuarwmmxes 10-11 kiaccon

[Iporpamma 1o ¢u3uke 6a30BOro YpOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHusl pa3pa00oTaHa Ha OCHOBE IMOJOXKEHUN M TpeOOBaHUM K pe3yJbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTesNbHOW Mporpammbl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLICTIIINY TIpenoiaBanus y4deOHoro mpeamera «dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepannu, peanru3yrmmnux OCHOBHBIE
o0pa3zoBaTeIbHbIC IPOTrPAMMBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHoO Ha (HOpPMUPOBAHUE
€CTEeCTBCHHO-HAYUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kimaccoB nmpu 00ydeHun
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOIX0/a.
[Tporpamma o pusuke coorBercTByeT TpedoBanusIM OI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHbIM pe3yiibTaTaM O0y4YeHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTh peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4e€OHBIMU TIpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
1eIU 3ydeHus (PU3UKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, INIAHUPYEMbIC
pe3ynbTaThl  OCBOCHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIlpeJIMETHBIEC,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4eHHS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIA BKJIaJ B CUCTEMY
3HaHu 00 okpykaromeMm mupe. IIIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3MUECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3yYaeMbIX XHMHEH, OMOJIOrHeH,
dbu3mdeckoii reorpadguerd um acTtpoHomuei. Mcrmonap3oBaHWE W AKTHBHOE
NpUMEHEHUE  (PU3NYECKUX 3HAHUN  ONpeaesseT Xapakrep H  pa3BUTHE
Pa3HOOOPa3HbIX TEXHOJIOTUMN B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpUANIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. Mzydenue
($Y3MKH BHOCUT OCHOBHOM BKJIaJl B POPMHUPOBAHKE €CTECTBEHHO-HAYUYHON KapTUHBI



Mupa oOy4arommxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METO]
MO3HAHMSI TIPU BBITOJIHEHUU UMH YI€OHBIX UCCIICTOBAHUA.

B ocHoOBY Kypca pu3uKu 11 YpOBHS CpeHETo 0011ero 00pa3oBaHus MOI0KEH
P uaeH, KOTOphIe MOKHO pacCMaTpUBaTh KaK MPUHIHUIIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISI€TCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (PU3WKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
0o0BeIMHEH BOKpPYr (QU3MYECKUX Teopuil. Beaymmm B Kypce sBIsieTCS
dopMupoBaHUE TPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojara€T HUCIOIb30BaHHE
TYMaHUTApHOTO TMOTEHIMANa (U3NYECKOW HAYyKH, OCMBICICHHE CBSI3U DPa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU
M 9KOJIOTHYECKUMH MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IIUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJOTUYCCKUX MPUIIOKECHUN HM3yYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 0O0CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYecKre Teopuu ((popMHUpoBaHHE MPEICTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeOpUHU, Poiau (yHIaAMEHTAIbHBIX 3aKOHOB U
PUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIS ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0 B Kypce (DU3MKU peanusyercs Mpexie
BCEro 3a CYET OpraHu3alld SKCIIEPUMEHTAIBHON JEeSATENbHOCTH O0yYaromnXCs.
Jlist 6a30BOrO YpOBHS Kypca (DU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTAITBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX paboT, KOTOPBIE B Iporpamme
no (usuke 0ObEIWHEHBI B OOIIUN CHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YyYaCTHHUKAaMHU 00pa30BaTeIbHOIO Mpolrecca
UCXOMsl U3 OCOOCHHOCTEW IMIaHMpPOBaHHUS M OCHaIleHHus kaOunera ¢usuku. [Ipu
3TOM O0ecreuuBaeTcsl OBJIAJEHUE OOYYarOIIMMHUCA YMEHHUSMU IIPOBOAMTH
KOCBEHHBIC M3MEPEHUs, MCCIEIAOBAHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbiioe BHUMaHue yensieTcs peleHnio pacuéTHRIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacu€THBIX 3a7a4 IPHOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHOU
¢u3nyeckold MOJETBIO, TO3BOJSIONINE TMPUMEHATh H3yUYEHHBIE 3aKOHBI H



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUS (PUINYECKUX SBICHUN M TPOIECCOB B OKpY’KaOMIEH
KHU3HU, TpeOymoomue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oO1ero oO0pa3oBaHHsS JOMKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
KabuHeTa (PM3MKKM WIM B YCJIOBHAX HWHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIa. B kaOuHeTe (HM3HKU JOHKHO OBITH HEOOXOIUMOE
naboparopHoe O0OpYyIOBaHWE JJIsi BBHIMOJTHEHHWS YKa3aHHBIX B MporpamMme Io
¢u3MKe yIeHHIECKUX MPAKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIMTIOM MHHHMAJIbHOW JIOCTATOYHOCTH W 00OECleYrBaeT IOCTaHOBKY
NEPeUYNCIEHHBIX B MporpamMme Mo (U3NKE KIFOYEBBIX JACMOHCTpAIMA st
UCCIICJIOBAHNS  HM3y4aeMBIX SIBICHUH W  MPOILECCOB, OJMIHUPUICCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTopHOoe OOOpymOBaHWE I YYCHUYECKHX MPAKTHYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHUYECKUX KOMILUIEKTOB M OOECIeYMBaeTCi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
nabopaTopHOTrO 000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTopHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHHS OOYYaIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opMHPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3nUeCcKrX 3HAHUM U HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHEM CIEAYIOIUX 33a1a4d B

nporecce U3yyeHus Kypca (U3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MPUOOPETEHUE CUCTEMBI 3HAaHUM 00 001X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKIIOYAsT MEXaHHWKY, MOJEKYJSIPHYI0 (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPO(PH3NKH;



e (opmupoBaHHE yMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUUM B TPUPOAE U Uil TNPUHATUA
[IPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (PU3MYECKHMX OCHOB W MPHUHIMIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJICHUS
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHUE YCIIOBUM JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMmme Mo (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yJaroITUXCs.

BocnurarenbHblil moTeHIUAN npeaMeTa «ODU3nKa» peaan3yeTcs 4epes:

1. mpuBneueHre BHUMaHUS 00YyJarOMINXCs K IEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypoKax SIBJICHUW, OpTraHW3alMio padoOThl C IOJydyaeMOW Ha YpOKe
COLIMAJIFHO 3HAYMMOW HH(OpMaIuel — WHUIUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBaHMS OOYYAIOIIMMUCS CBOET0 MHEHHMSI TI0 €€ MOBOAY, BHIPAOOTKH
CBOETO OTHOILICHMS K HEH;

2. TIpUMEHEHUE Ha ypOKE MHTEPAKTUBHBIX (OpM pabOTHl ¢ OOYyYAIOIIUMHUCS:
UHTEJUIEKTYaIbHbIX UTpP, CTUMYJIUPYIOIMIMX IMO3HABATEIbHYIO MOTHUBAILIUIO
O00y4JaromMXCs; MUCKYCCHH, KOTOpPBIE MAlOT OOYyYaromIMMCsi BO3MOXHOCTh
IPHOOPECTH OTBIT BEJACHHSI KOHCTPYKTUBHOTO JUAJIOTA; TPYIIIOBOM PabOThI
Wi paboThl B Mapax, KOTOPbIE ydaT OO0yYaromMXCcs KOMaHIHOW paboTre u
B3aUMOJEHCTBHIO C APYTUMHU O00yUYarOITUMHUCS;

3. MUHUIIMMPOBAHWE ©  TOAJEPKKY  HCCIEIOBATEIbCKOW  JESATEIBHOCTH
0o0ydJarolmuxcsa B paMKax peainu3alid UMA UHAUBUIYAIbHBIX U TPYNHOBBIX
HCCIEIOBATELCKUX MPOEKTOB, YTO JAacT OOYy4YaroIIMMCS BO3MOKHOCTb
MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIECHUSI TEOPETUUECKOM MPOOIEMBlI,
HaBbIK TEHEpPUPOBaHUS U O(OpPMIIECHUS COOCTBEHHBIX UJECH, HaBBIK



YBQXUTEIBHOTO OTHONIEHUS K YYXUM HJEsIM, OPOPMIICHHBIM B paboTax
JIpPYrUX UCCIefoBaTeNeH, HaBBIK MYOJUYHOTO BBICTYIUJICHUS TIEpe]
ayAUTOPUEN, ApTYMEHTUPOBAHUS U OTCTAMBAHUSI CBOEH TOUKU 3PEHUS;
OCO3HAaHME TJI00aJbHOrO XapaKTepa HKOJOTHYECKUX MpoOJieM M MyTed ux
pelIeHus;

IJJAHUPOBAHUE TOCTYNKOB M OLIEHKHM HMX BO3MOKHBIX MOCIEACTBUNA s
OKPYKAIOIIEN CPEBI;

OCO3HAHUE IICHHOCTH (PU3NUYECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTA
MO3HAHUS MUPA;

OCO3HAHHME LIEHHOCTH Oe3omacHoro oOpa3a >KU3HM B COBPEMEHHOM
TE€XHOJOTUYECKOM MHUPE;

MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nYecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKECHUSAM POCCUMCKUX YUEHBIX — (DU3UKOB.



