AHHOTALMS
IIporpamma y4yeOHoOro npeamera «@usuka»
(10-11 kraccni)

[Iporpamma 10 @Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TIOJOXKEHHM M TpeOoBaHUU K pe3ylibTaTaM
OCBOEHHSI OCHOBHOU 00pa3zoBareibHON mporpammel, npeacraBieHHsx B GI'OC COO, a
Takke c yd€toMm (enepanbHO pabouell MporpaMMbl BOCIUTAHUS W KOHIICTIIIMU
npenofaBaHus ydeOHoOro mnpeamera «Pu3nka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, peann3yromX OCHOBHbIE 00pa30BaTeIbHBIE TPOIPAMMBI.

Conmepxanue mporpaMmbl MO0  (GU3MKE HampaBieHO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOUI KapTUHBI Mupa oOyyaromuxcs 10—11 kmaccoB npu o0ydyeHUn ux
¢uzuke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-JESATEIBHOCTHOTO IOAXO0/A.
[Iporpamma mo ¢usuke coorBercTBYeT TpeboBaHusM PI'OC COO k mIaHUpPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METallpeIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh pEaU3allid  MEXIPEAMETHbIX CBs3ed (U3MKH ¢
€CTECTBEHHO-HAYYHBIMU Y4€OHBIMH IIpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LEU
u3ydyeHus (U3MKM Ha YpPOBHE CpEAHEro ooumero oOpa3oBaHMs, IIAaHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (U3HUKH: JTUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

[Inanupyemble pe3yiabTaThl OCBOCHHS Kypca (U3HKM Ha 0a30BOM YPOBHE, B TOM
YuCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM 00yUEHHUS;

Copeprxanue yueOHOro npeamera « Pu3nkay 1o rojaMm o0y4eHus;

[Iporpamma no ¢u3MKe MOXKET ObITh MCIOJIb30BAaHA YUUTEISIMU KaK OCHOBA JJISt
COCTaBJICHMsSI CBOMX pabouux nporpamm. [Ipu paszpabotrke pabouell nporpammbl B
TEMaTUYECKOM IJIAHUPOBAHUHU JOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX  (IUQPPOBBIX) 00pA30BATEIBHBIX PECYPCOB, SBISIOMUXCA y4eOHO-
METOJUYECKUMH MaTepuaiamMu (MyJIbTUMEIUINHbIE IPOTPAMMBI, JJIEKTPOHHbBIE YUSOHUKU
U 3aJlaYHUKH, DJEKTPOHHBbIC OWONMOTEKH, BUPTyaJbHBIC JIA0OPATOPUH, WIPOBBIC
OpOrpaMMBbl, KOJUIEKIUH LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIUMU
IUIAKTUYECKUE BO3MOXHOCTH HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[Iporpamma 1o Gu3MK NpeaoOCTaBISIET BO3MOKHOCTD JUIsl peau3alii pa3InyHbIX
METOJANYECKUX MOJAXO0J0B K OpraHu3aluuu oOydeHHs (PU3UKE NPH YCIOBUU COXPAHEHUS
00s3aTENbHON YaCTH COJIEPKAHMS Kypca.

®du3rka Kak Hayka o0 HauOosiee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTO TIpeIMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUN 00
okpyxatomeM wmupe. IIIkoabHbIH Kypc (QU3UMKH — CHCTEMOOOpa3yoIuil i
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOIIECCOB W SIBJICHWW, W3y4aeMbIX XUMHUEH, Ouomoruen, ¢Gu3nIecKon
reorpadueii u acrtpoHomuei. Mcrmonp3oBaHME W aKTUBHOE NpPHMEHEHHE (HU3HUYCCKHUX
3HaHUU ONpeNeNsieT XapakTep M pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTHHA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHMS KOCMOCA, ITOJIYYEHHUS HOBBIX MAaTEpPHAIOB C
3aJJaHHBIMU CBOMCTBaMM M Jpyrux. M3yuenue ¢Gu3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa oOydaroumxcs, B GOpMUpPOBAHUE



YMEHUHM TPUMEHSATh HAy4YHBIM METOJA II03HAHUS IPU BBINOJIHEHUH HMHU Y4E€OHBIX
HWCCIIeOBaHMM.

B ocHOBY Kkypca (u3MKu 1 YpOBHSI CpeAHEro o0iero oOpa3zoBaHUsS MOJIOKEH
psA uaeH, KOTOpble MOXKHO PAaCCMaTpPUBaTh KaK MPUHIIMIIBI €70 TOCTPOECHHUSL.

WUnes wuenoctHoctd. B coOTBETCTBUM ¢ HEM Kype SBISIETCS JIOTMUECKU
3aBEpUIEHHBIM, OH COIEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Wnes renepanmzanuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca GU3NKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopui. Bemymmm B Kypce sBisercs (HopMHUpOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Nnesa rymanutapusanmu. Peanmuzanuss wuAenw NOPEANoyiaracT HCIOJIb30BAaHUE
TYMaHUTapHOTO NOTEHIaNa (PU3NUecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pa3BuTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU IPOoOIIeMaMHu.

Wnes npukianHoil HanpasieHHOcTH. Kypce ¢u3uku mpeanosaraer 3HakOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOIMYECKUX IMPUIOKEHUIN N3YyUYEHHBIX TEOPUH U
3aKOHOB.

WNnes  SKojoru3aluu — peam3yercs  IOCPEACTBOM  BBEIEHHS  DJIEMEHTOB
COJIEp)KaHusl, MOCBALIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE
CBA3aHbl C pAa3BUTUEM TEXHUKM M TEXHOJIOTHH, a TakXkKe OOCYXIEHUs MpodiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKONW O€301aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBISAIOTCS (u3nueckue Teopuu ((GOpMHPOBAHHUE TMPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHUS (U3HUECKOW TEOpHH, poJid (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MNPUPOJAE, IpaHULAX MPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (M3MKH peann3yercsi Ipexkie BCEero
3a c4€T OpraHMu3alK SKCIIEPUMEHTAIBHON AesiTelbHOCTH oOydaromuxcs. g 6azoBoro
YpPOBHS Kypca (PU3UKH — 3TO MCIIOIb30BaHHE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme Mo (pU3UKe 00bETUHEHBI
B 00U CIIUCOK YYEHUYECKUX MPAKTHUUECKUX padoT. BrieneHne B yka3aHHOM NepeyHe
7a00paToOpHbIX paboT, MPOBOJUMBIX [UIsi KOHTPOJISL M  OLEHKH, OCYILIECTBISIETCS
Y4aCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca MCXOAS U3 OCOOCHHOCTEH MIIAaHUPOBAHUS U
ocHaileHus: kabunera gusuku. [Ipu 3TOoM oOecrneunBaeTcsi OBIaJeHHE O0YyHYarOUUMUCS
YMEHUSMH  TPOBOJUTH KOCBEHHBIE HM3MEPEHUsS, HCCIEAOBAaHUS  3aBUCUMOCTEHN
(U3MUECKUX BEJIMYUH U TIOCTAHOBKY OMBITOB 110 MPOBEPKE MPET0KEHHBIX THIIOTES.

Pemenne pacy€THBIX M KAYECTBEHHBIX 337a4 C 3a/laHHOM (PU3NYECKON MOJEINbIO,
MO3BOJISIIOIIEE MPUMEHSTh H3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO
paszena Kypca, TaKk U WMHTErpuUpysl 3HaHUS M3 pa3HbIX pasnenoB. JIJis KaueCTBEHHBIX
3aa4 TPUOPUTETOM SIBISIOTCA 3a/aHusl Ha OOBICHEHHE MPOTEKaHUA (PUIUUECKUX
SIBJICHUM ¥ TIPOIIECCOB B OKPY’KAIOIICH KM3HU, TpeOyroiue BpiOopa GU3NIeCcKoil Mo1enu
IS CUTYalluy MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY
obecrieueHnto yaeOHOro mporecca 6a30BbIil ypoBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO
o0uiero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBMSIX MPEIMETHOro KaOuHeTa (PU3MKU
WIA B YCIOBUSX HWHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO



nukia. Hanuyue B kabuHeTe PU3NKH HEOOXOAMMOTO J1A00paTOPHOTO 000PYIOBAHUS IS
BBITIOJIHEHHUS YKA3aHHBIX B MpPOTrpaMMe Mo (PU3MKe YUEHHUUECKUX MPaKTUYECKUX paldoT U
JEMOHCTPALIMOHHOTO 000pyA0BaHUs 00A3aTENBHO.

JleMoHCTpanoHHoe 000pya0BaHrue POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M O0ECHeYMBACT IOCTAHOBKY TIEPEUUCICHHBIX B
nporpaMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIMil i HCCIEIOBaHUS H3Yy4aeMBbIX
SIBJICHHA W TIPOIIECCOB, AIMITUPUICCKUX M (HYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX
IIPUMEHEHU .

JlaGopatopHoe oOoOpyaoBaHHME I YUYEHUUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTcs B BUAC TEMAaTHYECKUX KOMIUICKTOB U 0OCCIICUMBACTCS B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYX OOydJaromuxcs. TeMaTHYecKue KOMIUIEKTHI JIabopaTOpPHOTO
000pyI0BaHUS JOJDKHBI OBITH TTOCTPOSHBI HA KOMITJIEKCHOM HCITOJIb30BAaHWN aHAJIOTOBBIX
1 1UGPOBBIX TPHUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJC
1upOoBBIX JabopaTopuil.

OCHOBHBIMHU TEJIIMH U3y4eHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

dopMupoBaHUE MHTEpECA U CTPEMJICHHUS OOYYaIOMIMXCS K HAYYHOMY H3YUYEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BuTue mnpencraBieHUi O HAy4YHOM METOJAE IMO3HaHHS U (HOpMUPOBaAHHE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dopMUpOoBaHHUE HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS OCHOB
CTPOCHHUS MaTepu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKU;

dopMUpoBaHUE YMEHHUH OOBSCHATH SIBJICHHUS C HCIIOJB30BAaHUEM (DH3UICCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTeIbCTB;

dopMUpoBaHUE TPEACTABICHUA O POIM (GU3UKA JUIsl  Pa3BUTHA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenne 5TUX Iieneld 00ecTeunBaeTCsl pElIeHHUEM CIEeAYIOIUX 3aaad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

[IpuoOpeTenue cucteMbl 3HaHUNW 00 OOmUX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, BKJIIOYAs MEXaHUKY, MOJEKYJSPHYIO (PHU3MKY, SJEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dopMupoBaHUE yMEHUN MPUMEHSATH TEOPETHUYECKUE 3HAHUS ISl OOBSICHEHUS
du3nueckux SBJICHUN B NPUPOAEC M IS TPUHITHS TPAKTUYECKUX pEHICHUN B
MOBCEHEBHOM JKH3HH;

OcBoeHHEe CIOCOOOB PEIICHUs Pa3IMYHBIX 337a4 C SBHO 3aJaHHON (U3UYECKOM
MOJIETIBIO, 3a7a4, TOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHNe (PU3NIECKO MOJIETH,
COOTBETCTBYIOIIEH YCIOBHIM 3a1a4H;

[Tornmanue (GU3NIECKUX OCHOB W TIPUHIIMIIOB JIEHCTBUS TEXHUYCCKUX YCTPOUCTB
¥ TEXHOJIOTHYCCKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAOIIYIO CPEAY;

OBnazcHUE METOJAaMH  CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
¢u3HUeCKX HKCIIEPUMEHTOB, aHAIW3a U WHTEpHpeTanuu WHOOpPMAIUHU, ONMpeaeieHus
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

Co3znanue ycioBUM Il Pa3BUTUS YMEHUM MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

OO1ee yKcio 4acoB, peKOMEHOBAHHBIX [ u3ydyeHus pusuku — 136 gacos: B 10
Kj1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).



ITpennaraemelii B mnporpamMme 1o (u3uKe IepeyeHb J1adOpaTOPHBIX U
PAKTHYECKUX PabOT SBISAETCS PEKOMENOBAHHBIM, YUMTENb J€JIAaeT BbIOOp MPOBEICHUS
7a00paTopHbIX PabOT W ONBITOB C Y4ETOM HMHJIMBUIYaJbHBIX OCOOEHHOCTEU
00yJaroIMXxcs.

JIrobast paboyast mporpamMma JOJDKHA IMOJIHOCTBhIO BKJIKOYATh B C€0sl copep:KaHHe
JaHHOU IPOTrpaMMBI IO (PU3HUKE.

B oTnenpHBIX crmyyasx Kypc QU3MKH 0a30BOTO YpOBHS MOXKET M3ydaThecsi B 00bEMe 204

gaca 3a nBa roga oOydenms (3 u B Hememto B 10 m 11 xmaccax). B atom ciydae
YBEJIIMYUBAECTCA HE MeHee demM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIIOIb3YETCS
VUHUTENIeM IS W3yYCeHHs BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM MPOGUIEM
oOy4eHHs, U yBEJIIMYMBAETCS yueOHas Harpy3ka, OTBOJMMAs HAa W3YYECHUE MEXaHUKH,
MOJIEKYJISIPHOUN (DPU3HUKU U AJIEKTPOJUHAMUKH, 32 CUET pACIIMPEHUS YKCIia TaO0OpaTOPHBIX
paboT MCCIeA0BaTeNIbCKOTO XapakTepa U YPOKOB PEIICHHS] KaYECTBEHHBIX U PACUETHBIX
3ajay.



