AHHOTanus K pado4eil nporpamme no npeamery «@uzuka

Pabouas mporpamma mo ydyeOHOMY mnpenmery «®usmka» (0a30BBIi  ypOBEHB)
(mpeamerHass obOnacte «EcTecTBeHHO-HAay4yHBIE MPEAMETH») BKIIOYAET IMOSCHUTEIBHYIO
3aIMCKYy, COAep)KaHue 00ydeHUs], TUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOrPaMMBI 10 (u3HKe,
TEeMaTHYECKOE IUIAHUPOBAHMUE.

[losicHuTenpHast 3amucKa OTpakaeT oOmMe Iend W 334a4d  U3y4eHHs (U3UKH,
XapaKTePUCTHKY TCUXOJOTHMYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O0YYaloIIUMHKCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKXKe IOAXOAbl K OTOOpY COJACpXKaHUS, K OIPEIEIICHHIO
IUTAHUPYEMBIX Pe3yIbTaTOB.

Conepxanue 00ydeHHs PpacKpbIBACT COJAEPXKATENbHBbIE JMHUM, KOTOPbIE INPEIararTcs Ul
00513aTeIBHOT0 U3y4YEHUS B KaXKJIOM KJIacCe Ha yPOBHE CPEHEro 001Iero 00pa3oBaHusl.
[Inanupyemble pe3yabTaThl OCBOCHHS MPOrpaMMbl 1O (PHU3HMKEe BKIIOYAIOT JIMYHOCTHBIE,
METalpeIMETHbIE pEe3yJabTaThl 3a BECh MEpUOJ OOyueHHMs Ha YpPOBHE CpEIHEro OOILero
00pa3oBaHus, a TAKXKE MPEAMETHBIE JOCTH)KEHHSI 00yJaromerocs 3a Kax bl Tl 00y4eHHS.

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YpPOBHE CpegHero ooOmero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUIl K pe3ylbTaTaM OCBOEHUS OCHOBHOU
oOpasoBarenbHOl Tporpammbel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIMIMUHU MpernojaBaHusl y4eOHOTro
npeamera «®dusmka» B oOpaszoBarenbHBIX — opraHm3ammsx —Poccuiickoit  deneparym,
peaM3yIoMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpamMMmbl 1Mo (pHU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyuatomuxcs 10—11 kmaccoB npu o0ydeHnu ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIIbHOCTHOrO moaxona. [Iporpamma mo (¢u3MKe COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHbBIE 1I€M M3Y4YEeHMsI (PU3UKU HAa YPOBHE CpellHEro obiiero oOpa3oBaHUs, MIaHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKH: JMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAaHUpPYEMbIE pE3YJbTaThl OCBOGHMS Kypca (uU3MKH Ha 0a30BOM YpOBHE, B TOM 4YHUCIIE
IpeMETHBIE PE3YJIbTaThI M0 T0/1aM 00YUYEHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojiaMm 00ydeHusl.

[Tporpamma no ¢u3nuke MOXeT ObITh MCIIOJIb30BaHA YYUTEISIMM KaK OCHOBA JUIsI COCTaBJICHUS
cBoMX pabouux mnporpamm. Ilpum pazpaboTke paboyeil mnporpaMMbl B TEMaTHUYECKOM
IUTAHUPOBAHUHU JIOJKHBI OBITh YYTE€HBI BO3SMOXKHOCTH HCIIOIB30BAHMUS AIIEKTPOHHBIX (IIM(PPOBBHIX)
00pa3oBaTeNbHBIX  PECYpCOB,  SIBISIIOIIMXCA ~ y4€OHO-METOJMYECKUMH  MaTepualaMu
(MyJTbTUMEIUIHBIE TMPOTPaMMBbl, JJIEKTPOHHBbIE YYEOHMKHM M 3aJ@4HUKH, HIIEKTPOHHBIE
OuOIMOTEKH, BUpPTyalbHbIE Ja00OpPaTOpUU, WIPOBbIE MPOrPaMMBbl, KOJUJIEKIMH IHPPOBBIX
00pa30BaTEeNbHBIX PECYPCOB), PEATU3YIOLUIMMHU AUIAKTHUECKHE BO3MOXHOCTH MH(POPMAITUOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH, COJIep>)KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
o0pa3oBaHUH.

[IporpamMma 1o ¢u3uKe He CKOBBIBAET TBOPUECKYIO WHULIMATUBY YYHUTENEH W IMpPElOCTaBIISET
BO3MOXKHOCTH Ul PealTM3allii Pa3IuyHbIX METOIMUYECKUX MOJXO0J0B K OpraHU3aluu 00ydeHUs
(bu3MKe NpH YCIOBUU COXpPAHEHUS 00s13aTeNIbHOM YacTH Co/Iep KaHus Kypca.

dusnka Kak Hayka o HambOosiee OOLIMX 3aKOHAX MPUPOABI, BBICTYINAs B KayecTBe Y4eOHOIO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
NpUMEHEeHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX



TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJNYy4YeHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yueHnune ¢Gpu3uKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 [TO3HAHUS NP BHIIOIHEHUH UMHU Y4EOHBIX UCCIIeI0OBaHUI.

B ocHOBy kypca (QU3MKH Ul YPOBHS CpeIHEro oOmiero oOpa3oBaHUsl MOJOXKEH pAl HICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kype SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BceX pa3fesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBUU C Hel marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT HCHOIb30BaHUE T'yMAHUTAPHOIO
noTeHuuan€a Gu3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kype Qusuku mpeamnonaraeT 3HaAKOMCTBO C IIMPOKHM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sKxonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJEHHUS OJEMEHTOB  COJACpIKAHMS,
NOCBANIEHHBIX JKOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MpoOJIeM palioOHaIBLHOTO MPUPOAOIIOIB30BAHUS U
sKoJIornuecKoil 6ezonmacHocTH. CTEpKHEBBIMH JIEMEHTAaMH Kypca (PM3UKH Ha YPOBHE CPEIAHETO
obmero oOpazoBaHus SBISAIOTCS (uU3UUYecKue Teopud (GpopMUpOBaHUE MPEACTABICHUNA O
CTPYKTYpE TMOCTPOCHUs (prU3nYecKoi TeOpuH, poiu (PyHIaMEHTAIBHBIX 3aKOHOB U MPHHIUIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, sl OMUCAHUS
€CTECTBEHHO-HAYUYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-JIeATENbHOCTHBIA TOAX0A B Kypce (GU3HKH pealn3yeTcss Npexae BCero 3a cuér
OpraHM3aly IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1ab0paTOPHBIX paboT, KOTOphIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUH CIUCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YacTHHKaMH 00pa30BaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢usuku. [Ipu sTomMm
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiroe BHUMaHUE yIENsIeTcs PELICHUI0 PACUETHBIX M KauyecTBEHHBIX 3aaad. [Ipm stom 1uist
pacuéTHBIX 3aja4 MPUOPUTETOM SIBISIOTCA 3a7aud C SBHO 33JaHHON (PU3MYECKON MOJEelnblo,
MO3BOJIAIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeia
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/iesoB. J{s KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
ABIISIIOTCSL 33aJaHUs Ha OOBSCHEHHE TMpPOTeKaHWsl (U3NYECKUX SBICHMH M MPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTH Il CHTYallud TPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTtBun ¢ tpedboBanusiMu ®I'OC COO k maTepHaTIbHO-TEXHUYECKOMY OOECTICYCHHIO
y4eOHOro npoliecca 6a30BbIi YpOBEHb Kypca (PU3UKH Ha YPOBHE CpeHEro o01iero oopa3zoBaHus
JOJKEH M3y4yaThCsl B YCIOBHUSX MPEAMETHOTO KaOuHeTa (U3MKU WM B YCJIOBMSIX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAY4YHOro Lukia. B kabuHere ¢u3uku
JOJKHO OBITh HeoOxoauMmoe J1abopaTopHOe OOOpYAOBAaHME NJSi BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (PU3MKE YUYEHHMYECKHMX MPAKTUYECKUX paboT ¥ JeMOHCTpallMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAILHOU
JIOCTaTOYHOCTH M OOECHEeYMBAaeT IOCTAHOBKY IEPEUYMCICHHBIX B MporpaMMme Mo (Qusuke



KJIIOYEBBIX JIEMOHCTpAalMH JUId HCCIENOBaHMA M3y4aeMbIX SIBICHUH U  TIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUI.

JlaGopaTtopHoe 00OpYAOBaHUE JJISl YUYCHHUECKUX MPAKTHUECKUX padboT (opMHpYyeTcs B BHIE
TEMaTUYEeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBAaHUS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIEJIIMU U3Y4€HUs GU3UKU B 001LIEeM 00pa30BaHUU SBIISIFOTCSA:

dopMHpoBaHHE HHTEpeca M CTPEMJICHHS OOYyYaroIIMXCs K HAayYHOMY HW3YUEHHUIO IMPHPOJIBL,
pa3sBUTHE UX HHTEJUIEKTYaJbHbIX UM TBOPUECKUX CIOCOOHOCTEH; pa3BUTHE NPEACTABICHUN O
HAYYHOM METOJI¢ IO3HAHUS U (POPMHUPOBAHNE MCCIEIOBATEIHCKOTO OTHOMIEHHS K OKPYKAIOIIUM
SBIICHUSM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U (QyH/aMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHE yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BAaHUEM (PHU3MUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeNIbCTB;

(dopMHpOBaHUE TPENCTABICHUA O pONW (PU3MKH Al Pa3BUTHs APYrMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTiokeHue 3THX Leleld 00ecreunBaeTCsl peleHHEeM CIICAYIOMINX 3a/1a4 B MPOIIECCe N3YUEHUS
Kypca (U3MKH Ha yPOBHE CPEIHEro 001ero oopa3oBaHus:

nproOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHUKY, MOJIEKYJISAPHYIO (HU3UKY, OSJIEKTPOAWHAMHMKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPHUIUKH;

dbopMHpoBaHHE yMEHUIl NPUMEHATh TEOPETHYECKHE 3HaHUs U1 OOBSACHEHUS (U3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEIHEBHON )KU3HU;
OCBOCHME CIIOCOOOB PEIICHUs PA3JIMYHBIX 33J]au C SIBHO 3aJJaHHOIN (U3MUECKO MO/eNbIo, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/aHNe (PU3MUECKOW MOJENH, afCKBATHOM YCIOBUSIM
3a]1auu;

NOHMMaHWe (HU3MYECKUX OCHOB W TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBIIQJICHUE METOJJAMH CAMOCTOSITENIFHOTO TIUIAHHPOBAHUS H  TPOBENEHHUS  (PU3HUYECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepOpeTanud HHPOPMALUHU, ONpPENEIeHUsl JIOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/laHME YCJOBUM Uil pa3sBUTHS yMEHHUH IPOEKTHO-UCCIIEAOBATENbCKOW, TBOPUYECKON
NeSITETTHHOCTH.

Ha u3ydenue ¢uzuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeAHEro o0IIero oopa3oBaHusl OTBOANUTCS
136 gacoB: B 10 xmacce — 68 vacoB (2 waca B Hexenmo), B 11 kmacce — 68 udacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamMmme no (U3MKe MepedyeHb JaO0OpaTOPHBIX M IMPAKTUYECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

Jlrobass pabGouas mporpamMMa JOJDKHA MOJHOCTBIO BKIIOYATh B ce0sl cCoiep)KaHUE JIaHHOU
POrpaMMBbI 110 (PU3HKE.

B otaenbHBIX citydasx Kypc (pu3uku 6a30BOro ypoBHS MOXKET M3ydaTbcs B 00bEMe 204 yaca 3a
nBa roga ooydenwus (3 1 B Hepemo B 10 u 11 kimaccax). B aTom ciydae yBenuuuBaeTcst He MEHee
gem 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIONB3YeTCS YYHUTENeM JUIsl W3YYeHHs! BOIPOCOB,
TECHO CBSI3aHHBIX C BBIOpaHHBIM NpoduiaeM oOyueHUs, M yBeJIW4YMBaeTCs yyeOHas Harpyska,
OTBO/IMMAsi Ha WM3yYCHHE MEXaHWKH, MOJEKYISIPHOW (QHU3UKH M DIIEKTPOJAWHAMHKH, 32 CUET
pacumpenust yucia jJabopaTopHbIX pabOT HCCIIEeI0BATENIbCKOIO XapakTepa U YPOKOB pelleHus
Ka4eCTBEHHBIX U PacUETHBIX 3a/au.



