AHHOTauMs K pado4eil mporpaMmme y4eOHOro npeamera
«®Pu3uka» (0a30Bblil ypoBeHb), 10-11 kiaacesl

[Iporpamma 10 (u3uke 0a30BOro ypoOBHS Ha YpPOBHE CpEAHETO OOLIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUU K pe3ysbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTesibHOM nporpamMmsbl, ipeactaBieHHbix B PI'OC COO, a
TaKKe ¢ yd€roM QenepasbHOM padodeil MmporpaMMbl BOCHUTAHUS U KOHLENIUU
npenojiaBaHusl ydyeOHoro mnpeamera «Duszuka» B 00pa3oBaTEIbHBIX OPraHU3aIUsAX
Poccutiickoii @enepanyu, peaau3yomuXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

CopepxaHue mporpaMMmbl 10  (U3MKE HANpaBlIEHO Ha (opMuUpoOBaHUE
€CTECTBEHHOHAYUYHON KapTHUHBI Mupa oOyuaromuxcs 10—11 kimaccoB npu oOydeHUH UX
¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSITEIBHOCTHOIO IOJXOJA.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k mIaHUPYEeMbIM
JUYHOCTHBIM, MNPEIMETHBIM M METAlpeIMETHBIM pPE3yJIbTaTaM OOYy4Y€HHs, a TaKkKe
YUYUTBHIBAET HEOOXOAMMOCTh pealu3allid MEXIPEIMETHBIX CBsize (U3UKH C
€CTECTBEHHO-HAyUYHbIMU YYEOHBIMHU MpeAMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE
Hea U3ydeHus (PU3UKU Ha YPOBHE CpEHEro oO0IIero o0pa3oBaHUs, TJIaHUPYEMbIe
pe3yabTaThl OCBOEHUS Kypca (DU3UKHU:

JUYHOCTHBIE, METANPEIMETHbBIE, IPEIMETHBIE (HAa 0a30BOM YPOBHE).

[Iporpamma no pu3HKe BKIIIOYAECT:

IUIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpPEAMETHBIE PE3YIbTATHI 10 TOAaM 00yUYEHUS;

coziepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00y4ueHusl.

du3nka Kak HayKa 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAasi B Ka4eCTBE
y4eOHOro npeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHHUU 00
okpykaromem wMwupe. LlkoapHBIH Kypc QU3NKK — CHUCTEMOOOpPA3yIOMMUA s
€CTECTBEHHOHAYUYHbIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJIEHUW, H3y4aeMbIX XUMHUEH, Ouojorueu, ¢GU3NIECKOM
reorpadueit u actpoHoMuenl. VMcrnonb3oBaHuE W aKTUBHOE MPUMEHEHHE (U3UUYECKUX
3HAHWKM OMpeNenseT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, ITOJYYEHHS HOBBIX MAaTEpPHaJOB C
3aJlaHHBIMUA CBOWCTBAMHU W Jpyrux. M3ydenwe (U3NKKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  E€CTECTBEHHO-HAy4YHOM  KapTHHBI  MHpa  OOydaromuxcs, B
dbopMHpoBaHNEe YMEHUN MPUMEHSITh HAYYHBINH METO]] MO3HAHUS TIPH BBITOJTHECHUN UMH
y4COHBIX UCCIICIOBAHMI.

B ocHoBy kypca ¢u3uku JUisl YPOBHSI CPEIIHETO OOIIEero oO0pa3oBaHUs IMOJIOXKEH
PAIl UJel, KOTOPhIE MOKHO paccMaTpUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepHall U3 BCEX Pa3AeiioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBHM C HEM MaTepuai Kypca GU3NKU 00beIUHEH
BOKpYTI (u3nueckux Tteopuil. Bemymmum B Kypce sBusercs (QopMUpOBaHUE
NPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U OJIE.

Hoes eymanumapuszayuu. EE peanuzaunus NOpeanosaraeT HCIOIb30BAHKE
I'YMAaHUTAPHOTO MOTEHIMaNa (U3NUYECKON HAYKH, OCMBICIICHUE CBSA3U PA3BUTUS (PUZUKU
C pa3BUTHEM OOIIECTBA, a TaKXe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOJIEMaAMH.

Hoesn npuxnaonou nanpaenrennocmu. Kypc Qusuku npeamnosaraer 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTHMUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonocuszayuu  peanuszyercs IOCPEACTBOM  BBEICHHSI  JJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpHIE
CBSA3aHbl C PAa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takxke OOCYyXACHHUS HpodieM
pPalMOHAIIBHOTO MPUPOJIONOJIB30BAHUS U HKOJIOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKM Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBJSOTCA  (pusnyeckue Teopun ((popmMupoBaHHE MPEACTABICHUNA O
CTPYKTYpE MOCTPOEHHUSI (U3UUECKON TEOpUH, PO (PyHIAMEHTAJIbHBIX 3aKOHOB U
INPUHLHIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOAE, IPAHULIAX HNPUMEHHUMOCTH
TEOPHIL, 151 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUI U MPOLECCOB).

CUCTeMHO-IesTeIbHOCTHBIA TOAXO0/ B Kypce (PU3HUKHU pean3yeTcs MPexkIe BCEro
32 CU€T OpraHu3aluu SKCIEPUMEHTAIbHOM JeATeIbHOCTH oOydarommxcs. Jus
0a30BOr0 ypoBHA Kypca (U3UKM — ITO HCIOJIB30BAHME CHUCTEMbI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B IPOrpaMme I0
¢bu3nKe 00beIMHEHBI B OOIINMA CIIMCOK YYEHUYECKUX MTPAKTUYECKUX paboT. Beigenenue
B YKa3aHHOM TE€peYHe JTaOOpaTOPHBIX PabOT, MPOBOIUMBIX JJis KOHTPOJIS U OLICHKH,
OCYUIECTBIISIETCSl YYaCTHUKaAMHU 00pa30BaTEIbHOIO MPOLECCa UCXOS U3 OCOOEHHOCTEM
TUTAHUPOBAHMS M OCHaIeHUs kKabuHeTa ¢pus3uku. [Ipu sTom obecriedunBaeTcs OBlajcHUE
OOy4aroUMMUCA YMEHUSAMH TMPOBOAUTh KOCBEHHBIE WM3MEPEHUsS, HCCIEAOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH U IIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEUTOKEHHBIX TUIOTES.

bosibiioe BHUMAaHUE YIEIAETCA PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1ad.
[Ipr >TOM M1 pacy€THBIX 3a1a4 IMPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHOM
bu3nYecKo  MOJENbIO, TO3BOJIAIONIME MPUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOT'O pa3zelia Kypca, TaK U MHTETPUPYS 3HAHUSA U3 PA3HBIX
pazzaenoB. [[ns kaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIFOTCS 3a/1aHUsI Ha OOBSICHEHHE
NpOoTEeKaHusl (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyroume
BbIOOpa (PM3UYECKON MOJIETTH I CUTYaIlMU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO k MarepuaibHO-TEXHHUYECKOMY
oOecrieueHn0 y4eOHOro rmporecca 0a30BBIM ypOBeHb Kypca (PU3MKM Ha YpOBHE
CpeaHero oduiero 00pa3oBaHusl TOJKEH U3y4aThCsl B YCIOBUAX MPEAMETHOIO KaOMHETa
GU3MKN WM B YCIOBUAX HHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-
HAy4YHOro Hukia. B kaOuHere (PU3MKM MOHKHO OBITH HEOOXOAMMOE JabopaTOpHOE



00OpyI0BaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B Iporpamme Mo (U3MKe YYeHUUYECKUX
MPaKTUYECKUX PabOT U AEMOHCTPALIMOHHOE 000pYOBaHUE.

JleMoHCTpanrioHHoe 000pya0BaHre (HOPMUPYETCS B COOTBETCTBUH C MPUHLIUIIOM
MUHUMAIbHOW JTOCTATOYHOCTH W O0OECleYynBaeT IIOCTAHOBKY IIE€PEYUCICHHBIX B
nporpaMMe 1Mo (QU3MKe KIIOYEBBIX IEMOHCTPAIM ISl HCCIEAOBAHUS H3Y4YaeMbIX
SIBIICHUW U TIPOIIECCOB, IMITUPUUICCKUX U HYyHIAMEHTATBHBIX 3aKOHOB, MX TEXHUYIECKUX
IIPUMEHECHUM.

JlaGopatopHoe o00OpyJIOBaHME IS YUYCHHMYECKHX  MPAKTHYECKUX  pabdoT
dbopMupyercsi B BUJE TEMAaTHUECKHX KOMILJIEKTOB U 00ECTIEYUBACTCS B pacy€Te OJJHOTO
KOMILJIEKTa Ha JBYX oOydaromuxcs. TemaTudeckue KOMIUIEKTH J1abOpaTOpHOTO
0o0Opy/lOBaHUsl JIOJDKHBI OBITh TIOCTPOCHBI HA KOMIUIEKCHOM  HCIIOJb30BaHUH
AHAJIOTOBBIX U NU(DPOBBIX PUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM
B BUJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMU LESIMU U3y4YeHUs (PU3UKU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HHTEpECAa M CTPEMJICHUS OOYYaloIIMXCAd K HAy4YHOMY U3YUYEHUIO
IPUPOBL, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CITOCOOHOCTEN;

pa3BUTHE MPEICTAaBICHUA O HAyYHOM METOJE€ TO3HaHUA U (HOPMHUPOBAHME
MCCIIEIOBATEIILCKOTO OTHOLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3yUYECHHUS] OCHOB CTPOECHUS
MaTtepun B GyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUEe YMEHUN OOBSCHSTH SABJICHUS C UCIIOJIb30BaHUEM (PU3UMUECKUX 3HAHUU U
HaY4YHBIX JJOKA3aTEJIbCTB;

dbopmMupoBaHHE TPEACTABICHUN O PO (PU3UKH JJISI PA3BUTHUS JAPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTHM.

JocTumxeHue H3TUX IeJed O00eCreunBaeTCs pEIICHHEeM CISAYIOUX 3a7ad B
npoIiecce M3yueHus Kypca (PU3MKu Ha ypOBHE CPEAHET0 OOIIEro 00pa3oBaHMUs:

npuoOpETEHUE CUCTEMbI 3HaHUM 00 00X (HU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUsSIX, BKIIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, IIEKTPOJIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ DJIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHHE YMEHUN TMPUMEHSATh TEOPETHUUYECKHWE 3HAHMUS ISl OOBSICHEHUS
(bU3UYECKUX SBJICHUH B MPUPOAE M JUIS TPUHATHS TPAKTHUCCKHUX PCEIICHWH B
MMOBCEJIHEBHOM KHU3HU;

OCBOCHHEC CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (HHU3UYSCKOM
MOJICNIbIO, 3a/ad, TMOJPa3yMEBAIOIIMX CaMOCTOSITEIIbHOE CoO37aHue (PU3UUECKOU
MOJICIIH, aJIcKBaTHOHN yCIIOBUSAM 3aa4H;

NOHUMaHue (U3NUYECKUX OCHOB W TMPHUHIIUIIOB JCHCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIIMSHUS HA OKPYKAIOUIYIO CPELY;

OBJIAACHHUC MCTOAAaMH CaMOCTOATCIBbHOI'O INIAaHWUPOBAHUA W IIPOBCACHMUA (1)1/131/1%01(1/1)(
9KCIICPUMCHTOB, dHaJIn3a 151 HHTCPIIpCTAllN I/IH(I)OpMaIII/II/I, OIIPCACIICHHUA
AOCTOBCPHOCTH IIOJIYYCHHOI'O pE3yJibTaTa,



CO3/IJaHHUE€ YCIIOBUM ISl PA3BUTHUSI YMEHUH MPOEKTHO-UCCIIEI0BATENbCKOMW, TBOPUYECKOM
JIESITEIbHOCTH.

Ha wusydenne ¢usuku (0a30BbIi YpPOBEHb) Ha YpPOBHE CpEIHEro OOIIero

oOpazoBanust orBoautcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Hezeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).
[Ipennaraempliii B mporpamMme mno (pu3MKe MEpedyeHb Ja0OpaTOPHBIX M MPAKTHUYECKUX
paboT SABIISIETCS  PEKOMEHIOBAHHBIM, YUYWTENIb JieJlaeT BBIOOpP  TPOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB C YUYE€TOM HHAMBUAYAJIbHBIX OCOOEHHOCTEH
00y4aromIMXcsl.



