AHHOTAUMA K (PaKyJIbTATUBHOMY KYpCY
«IIpakTnyeckas pusnka»
10 kiace

PabGouass mporpamma OpuUEHTHpPOBaHa Ha  II€JIEBble  IPHUOPHUTETHI,
chopMyIMpOBaHHBIC B (heiepanbHOM padodeil mporpaMme BOCITUTAHUS U B pabodeit
IporpamMmMe Bocrutanus MpKyTCKOro kaeTckoro Kopiyca

[Iporpamma 1o (u3uke 0a30BOrO YpOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yderoM denepalbHON paldodeil MmporpaMMbl BOCIHTAHHS H
KOHIICTIIIUU TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausax Poccuiickon Penepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPAMMBI.

ConepxaHue mporpaMmbl MO (PU3MKE HaIpaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcs 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K maHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3ybTaTaM OOyUEHHUS, a TaKKe
VUYUTBHIBAET HEOOXOJAMMOCTh pealu3ali MEXKIPEIMETHBIX CBsi3ed (QU3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUsl PU3UKM Ha YPOBHE CPEAHETO 00Iero o0pa3oBaHus, MIIaHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (U3UKHU: JUYHOCTHBIE, METanpeaMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOUYALT:

o IUJIAHUPYEMBbIC PE3YJIbTaThl OCBOCHHS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1mo rojgaMm oOydeHusl.
du3rka Kak Hayka o HanbOosee oOIUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE
y4eOHOTro MpeAMeTa B IIIKOJIE, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUM 00
okpyxaromieM Mmupe. IIKonpHBIN Kypc (PU3UKH — CHUCTEeMOOOpPa3yIOIIUMA st
€CTEeCTBEHHO-HAYUYHBIX Y4YE€OHBIX NPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpeneseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA,
MOJIYYCHHS] HOBBIX MaTEPHAJIOB C 33JJaHHBIMHU CBOMCTBaMU U Ap. M3yuenue ¢pusznku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI MHpA
oOy4Jarormuxcs, B GOpMUPOBAHHE YMEHHUN MPUMEHSATh HAYYHBIA METO] MMO3HAHMS
MIPY BBIMOJTHEHUN MU YY4EOHBIX UCCIICIOBAHMM.
B ocHoOByY Kkypca (husuku st ypoBHS CpeIHET0 00IIero 00pa3oBaHuUs MOJIOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



WUnes wuenoctHoctd. B coOoTBEeTCTBUM ¢ HEW Kype SIBIAETCA JIOTUYECKU
3aBEpIICHHBIM, OH COJCPXKUT MaTepual U3 BCEX pa3leioB  (U3HKH,
BKJIFOUAET BOIPOCHI KaK KJIACCHYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Wnes reHepam3zanui. B cOOTBETCTBHUM ¢ HEM MaTepuas Kypca GU3HKH 00heIUHEH
BOKpYr (Qu3udeckux Teopuil. BemymmM B Kypce sBIsieTCsS (QOpPMUPOBaHHE
MPEJICTABICHUIA O CTPYKTYPHBIX YPOBHSAX MAaTEpHH, BEIIECTBE U TIOJIE.

Wnest rymanutapusanmu. Ee peamuzanus TpeanosiaraeT  MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Wnes mpukianHoit HampasieHHocTd. Kypce gu3uku mpeanonaraer 3HaKOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Wnest skonoruzanum peain3yeTcs IoCpeICTBOM BBEJICHUS JIEMEHTOB COJIEPIKaHus,
MOCBSIIIEHHBIX 3KOJOTHYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHbI C
pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TAKXKe 00CYXKIEeHUs IPOOIEM palliOHaIBLHOTO
IPUPOIOTIOIB30BAHUS U KOJIOTHUYECKON OE30IMaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEAHEro OOLIEro
oOpa3oBaHMsl SABJAIOTCS (u3nueckue teopun (HpopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIATIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOPHUH JIJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).
CucTeMHO-AESTETLHOCTHBIN MOIX0/1 B Kypce (DU3UKHU peaanu3yeTcs MPexe BCEro 3a
CUeT OpraHM3alMd OJKCIEPUMEHTATBHON NeATeNbHOCTH oOydarommxcs. Jms
0a30BOT0 ypOBHA Kypca ()M3HKH — 3TO HCIOJIB30BAHHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamme
no (usuke 0O0bETWHEHBI B OOMIUN CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
Bhiienenne B yKka3aHHOM IepedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBaHUSI M OCHalleHus kKabunera (usuku. [lpu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbpioe BHUMaHUE yAETSETCS PEIICHUIO PACUETHBIX M KAUeCTBEHHBIX 3a1a4. [Ipu
3TOM JJisl pacYeTHBIX 3ajad MPUOPUTETOM SIBISIOTCA 3aa4d C SBHO 3aJaHHON
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M UHTETPHUPYs 3HAHUSA W3
pasHbIX pazaenoB. [|Jis KaueCTBEHHBIX 3a/Ja4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECCKUX SBJICHHA W TPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (HU3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbIil ypoBeHb Kypca (DU3MKH Ha ypOBHE
CpeqHero oomero oopa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCJIOBUAX IMPEAMETHOTO
kaOuHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB



€CTECTBEHHO-HAYYHOTO IUKIA. B kabuHeTe Gu3uKu AOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe 110
bu3HMKe yUSHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.
JleMoHCTpanoHHoe 000pya0BaHue POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEUYMBAET TOCTAHOBKY IEPEYUCICHHBIX B
nporpaMme 1o (PU3MKe KIIOYEBBIX JIEMOHCTPALMM JJI1 MCCIEAOBAHUS U3Y4aeMbIX
SBJICHMM M TPOLIECCOB, SMIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe oOopyaoBaHHME I YUYCHUUYECKUX  TPAKTUYECKUX  PadoT
dbopmupyeTCcss B BUIE TEMAaTHUYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacueTe
OJIHOTO KOMILJIEKTa Ha JABYyX oOydaromuxcs. TeMaThudeckue KOMIUIEKThI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

o (opmupoBaHue wuUHTEpeca M CTPEMJICHUS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHUE HMX HUHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUA U (HOPMHUPOBAHKE
MCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o (opMuUpOBaHUE HAYYHOTO MUPOBO33PECHUS KaK pe3ysibTaTa U3yYEHHUsS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

o (opmupoBaHUE YMEHUN OOBACHSTH SIBIICHUS C UCIIOIb30BaHUEM (QU3UUECKUX
3HAaHUU U HAyYHBIX JJOKA3aTEIbCTB;

o (opMupoBaHUE MPEICTABICHUNH O poid (UBUKH JJISI Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTibkeHne HJTHX 1eJied Oo0ecreYrBaeTcsi pelIeHUEM CIEAYIOIMX 3a7ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TpuOOpeTEeHNEe CUCTEMBbI 3HAHUK 00 00IMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAS MEXaHUKY, MOJEKYJSIpHYI0O  (DU3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

o (opmupoBaHUEe yMEHUI TPUMEHSATH TEOPETUUECKUE 3HAHUS JIJIS1 OOBSICHEHUS
bu3MYeCKUX SBICHUHN B MPUPOJIE U JUTSI IPUHATUS MPAKTHUECKUX PEIICHUH B
MMOBCEHEBHOM JKU3HMU;

e OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOMU
dbuznyeckoil MOJENbl0, 3a7ad, MOJPa3yMEBAIOIIMX CaMOCTOSITEIHHOE
co3/laHue (PU3NUECKON MOJEIH, aICKBATHOM YCIOBUSAM 3a]1auu;

e TIOHMMaHWE (PU3NYECKUX OCHOB M TIPHUHIIMIIOB JECHUCTBHUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKHUX IMPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS W MPOBEACHUS
bU3MYEeCKUX HKCICPUMEHTOB, aHalli3a W HHTEpHpeTanuu uHpopMmaiuu,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3/IaHME YCJIOBUW IUI PAa3BUTUA YMEHUU IMPOECKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.



Ha wusydyenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro 0OIIero
obOpazoBanus otBoauTcs 136 yacos: B 10-M kiacce — 68 yacoB (2 yaca B HEJIEN0), B
11-m xmacce — 68 yacoB (2 yaca B HEJEJIO).

[TpennaraemMsrii B mporpamme 1o GU3HKe MepeueHb Ja00PaTOPHBIX U MPAKTUIECKIX
paboT sBISETCS PEKOMCHIIOBAaHHBIM, YUYWTENh JENaeT BHIOOp TMPOBEACHUS
71a00paTOpHBIX pPabOT W OMBITOB C YYE€TOM HHIWBUIYaJbHBIX OCOOECHHOCTEH
oOydJarommxcs.

DJIeKTPOHHBIC 00pPa30BATEIbHBIC PECYPCHI, MOMYIICHHBIC K HCIIOIb30BAHUIO MPH
peaiu3aluy  UMEIONMX TOCYJapCTBCHHYI0 aKKPEIUTAIMI0 00pa30BaTeIbHBIX
IporpaMM HAyajdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIero
oOpa3oBanus npuka3zom Munnpocsemienus oT 02.08.2022 Neo 653:

« Poccuiickas snekmponnas wrona — resh.edu.ru/subject/28/10/

o bubruomexa mamepuanoe @I'UC «Mos wkona — lib.myschool.edu.ru/market

I[lnanupyembie pe3yJabTaThbl 0CBOEHUSI MIPOTrPaAMMbI

OcBoenue yueOHoro mnpenmera «®Duszmka» Ha YpPOBHE CpEIHEro OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.
JInuHOCTHBIE pPe3yJIbTaThI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4deOHOro mpeaMmeTra «Du3nKay HOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpHEHTAIl{, TO3WTHBHBIX BHYTPEHHHX  YOCKICHHH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PacCHIUpEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeain3allii OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATEIHHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaxxnaHCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMU OOYYaIomIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

IPUHATHE TPaIUIIMOHHBIX 00111e4YeI0BEYECKHIX T'YMaHUCTHYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEILHOCTh B WHTEpPECaX TPakIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aINY;
yMEHUE B3aUMOJICHCTBOBATh C COIMAIIBHBIMA MHCTUTYTAaMH B COOTBETCTBHUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOHN M BOJIOHTEPCKOM JIEATCILHOCTH,

2) MaTpUOTHYECKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUUCKON TpaKJaHCKOW MIACHTUIHOCTH, TAaTPHUOTH3MA;
[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXKCHHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHWBATh CUTYaIlMi0 W TPUHUMATh OCO3HAHHBIE PEIICHMUS,


https://1zavuch.ru/#/document/99/351615206/

OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YYEHOI0;
OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAYIIEro;
4) 5CTETUYECKOTO BOCIIUTAHUS
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIero pU3nyecKoi Hayke;
5) TpyZI0BOTO BOCITUTAHUSI:
UHTEpPEC K pazNu4HbIM cepaM mpodecCHOHATBHON NEATEILHOCTH, B TOM YHCIIE
CBSI3AHHBIM C (PU3MKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHUIO B 00JIaCTH (PU3UKU
Ha NPOTSKEHUU BCEU KU3HH;
6) 2KOJOTUYECKOTO BOCITUTAHMUS:
c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhl, OCO3HAHHE III00aIbHOIO XapaKTepa
HKOJIOTMUYECKUX MPOOIIEM;
IUIAHUPOBAHUE W OCYIIECTBIICHUE IEHCTBUN B OKPYXKAKOUIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;
pacIIMpEHHE ONBITA JACATEIBHOCTH 3KOJIOITMYECKOW HAIIPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pr3HKe;
7) HEHHOCTU HAYYHOT'O TO3HAHMUS:
c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUECKOU HAYKH;
OCO3HAHHWE LEHHOCTH HAyYHOM NI€ATEIbHOCTH, TOTOBHOCTh B MPOLIECCE H3YyUEHHUS
(GU3MKH  OCYLIECTBISATh MMPOEKTHYI0 M  MCCIEI0BATEIbCKYIO JIEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.
MeranpeameTHbie pe3yJbTaThl
[To3HaBaTeNbHbIE YHUBEPCAIbHBIE YUEOHBIC IEHCTBUS
ba3oBrpie nornueckue AeUCTBUSA:
e CaMOCTOSITENIBHO  (OpMYNIHpOBaTh M  aKTyaJIM3UpOBaThb  IpoldsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIpPENENATh LENU ACATENbHOCTH, 3a/laBaThb MHapamMeTpbl U KPUTEPUH HX
JNOCTHXKEHHS,
e BBIBJSITH 3aKOHOMEPHOCTH W NPOTUBOPEYMST B paccMaTpUBAEMBIX
(bU3HYECKUX SIBICHUSIX;
e pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM aHaIu3a MMEIOIIUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTHUBBI B  JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEJIIM, OLIEHUBATh PUCKU MOCJIEACTBUI J1€ITEIbHOCTH;
e KOODAMHMPOBATH M BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
e DPa3BUBATh KPEATHUBHOE MBIIUJICHHUE MTPHU PEIICHNUH KU3HEHHBIX TPOOIIEM.
ba3oBble uccienoBareJbCcKue AeHCTBUA !
e BJIAJICTh HAYYHON TEPMHUHOJIOTHEHN, KIIFOYEBBIMHM IMOHATUSMH W METOJAMHU
buznyeckoil HayKu;
e BJIQJICTh HAaBbIKAMU Y4EOHO-HCCIEA0BATEIbCKON U IPOEKTHOM IEATEIBHOCTH



B oOnactu (M3HWKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PEIICHUs 3a/1a4y (U3MUECKOTO COJIepKaHuUs, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

BJIAQJICTh BUJAMH JEATCIBHOCTH 110 TOJIYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, MPEOOPA30OBAHUIO U MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyaIlusiX, B TOM YHCIIC TPH CO3JaHUM YYEOHBIX MPOCKTOB B OOJACTH
bu3uKy;

BBISIBIIATh TPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI IS I0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUN PEIICHHUSI;
aHAMM3UPOBATh TIOJIYYCHHBIC B XOJI€ pCIICHUS 3a7a4yd pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OpMyIHUpOBaTH COOCTBEHHBIE 3a7aud B OOpa30BaTEILHOM
NESATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH MPUOOPETEHHBIN OIBIT,
YMETh TEPEHOCUTHh 3HAHUS 10 (QU3MKE B TNPAKTUYECKYIO OOJIACTh
KU3ZHENIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHMUS;
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora ¢ undpopmaumeii:

BJIAJICTh HaBBIKAMHU TOJYYCHHUS WHGOPMAIMN (PU3HIECKOTO COACPKAHUS U3
WCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHFHO OCYIIECTBIIATH TIOWCK, aHAJIH3,
CHUCTEMATHU3AINIO K HHTEPITPETAITNIO0 HHPOPMAIINH PAa3IMIHBIX BUAOB U (hopM
MIPE/ICTABIICHHUS,

OIICHUBATh JJOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  PEIICHHWH  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIEHUEM TpPEOOBAHUN APrOHOMMUKH,
TEXHUKU OE€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpekKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJAEpN AHUS B Pa3IUUYHBIX (popmarax c
y4eTOM Ha3Ha4YeHHWs HWHPOPMAIlMM W IIEJIEBOH ayJWTOPHH, BBIOMpas
ONTUMAJIBHYIO (POPMY MPECTABICHUS U BU3YaTU3AIIHH.

KoMMyHHUKAaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJISThH 00IIEHHE HA YpOKaX (PM3HKU U BO BHEYPOUHOU JIEATEIBbHOCTH;
pacno3HaBaThb NPEANOCHUIKM KOH(DJIMKTHBIX CUTyalldd W CMsTr4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHs C UCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMATh ¥ UCIOJIb30BaTh MPEUMYILIECTBA KOMaHJIHON U MHIUBUIYAIbHON
paboTHI;

BbIOUpaTh TEMATHKy U METOJbl COBMECTHBIX ICHCTBHM C yd4eToM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;



NpPUHUMATh 1I€IM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IUIaH JEHCTBUM,
pacnpenenaTh pojiau ¢ y4eTOM MHEHUN YYaCTHUKOB, 0OCYXKIaTh Pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAdye€CTBO CBOET0 BKJIaJa M KAXKIOTO YYaCTHHKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHUBATh HJAEH C TO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS
Camoopranuzanus:

CaMOCTOATENBHO OCYLIECTBIISATH MMO3HABATENIbHYIO JNESITEIBHOCTh B 00JACTH
(GU3MKK U aCTPOHOMHUH, BBISIBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEIIBHO COCTABJIATh IUIAH PELICHUS PAaCUETHBIX M KauyeCTBEHHBIX
3a/a4, IJIaH BBIIOJHEHUS MPAKTUYECKOM pabOThl ¢ y4e€TOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
nenatb OCO3HAaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO SPYIULIUUA B 00JacTH
(U3UKK, TOCTOSIHHO MOBBINIATh CBOM 00pa30BaTENbHBIM M KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYAllAsIM, BHOCUTh KOPPEKTUBBI B JNEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh ~HaBBIKAMU  IIO3HABATEIBLHOM  peduieKkcMM KaK  OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPHUEMbI PeIICKCUU JIJIs OIICHKH CUTYalluH, BEHIOOpa BEPHOIO
pelieHus;

YMETh OILICHHBAaTh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEUICHHS MO MX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI W apryMEHTHl JIPYTUX I[PU aHalu3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI W apryMEHTBl JPYyTUX IIPU aHAJIU3E€ pPEe3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 10
buszuke IS ypOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS



COBEPIIECHCTBYETCS AMOIUOHATIbHBIN UHTEJUIEKT, MpEANoJIararonui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMUs, BKJIFOYAIOIIETO CIIOCOOHOCTD MOHUMATh CBOE
HMOIIMOHAJILHOE COCTOSIHME, BUJETh HAINpPABICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM H3MEHEHHUSM U TMPOSBIATH THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;;

BHYTPEHHEW MOTHMBAILUH, BKIIOYAOIIENH CTPEMIICHUE K JOCTHKEHUIO LIEIU U
yCIIEXY, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JCHCTBOBATH HCXO/I U3 CBOUX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTh €r0 IpU OCYILIECTBICHUU OOILEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPaMBATH
OTHOILIEHUSI C JPYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSIBIATH HHTEpEC U
paspemarb KOHQIUKTHI.

IIpeamMeTHbIe pe3yabTaThI

10-i1 kmacc

K koniy o0yuenust B 10-M KJacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (U3UKUA B (POPMUPOBAHUU
COBPEMEHHOW HaYYHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOUKa, MHEPIHAIbHAS CUCTEMA OTCUETa, a0COIIOTHO TBEPI0E
TEJIO, UACAIIBHBIN a3, MOAECIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPJIBIX TE,
TOYEYHBIN SJIEKTPUUECKUN 3aps]l TP pelieHur HU3NIEeCKUX 3a/1a4;
pacrno3HaBath (hU3MYECKUE SBICHUS (TIPOLIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BEIIECTBA W JJIEKTPOAUHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOJHOE TMAaJIeHUe TeN, JABWXKEHUE 10
OKPYXXHOCTH, WHEpLMs, B3auMoieicTBue Tei, auddys3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHHE )KUIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE 00beMa Tell IPU
HarpeBaHuu  (OXJaXACHUHU),  TEIJIOBOE  paBHOBECHE,  HCIApEHHUE,
KOHJICHCAIs, TIJIaBJICHUE, KPUCTAJUIN3alNsl, KATIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBIIIEHUE JABJIEHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b
MEXKIy IapaMeTpaMHu COCTOSHUS ra3a B M30IIPOLIECCAX, IEKTpU3ALUs TEl,
B3aMMO/ICCTBUE 3aPSJI0B;

ONMKCHIBATh MEXAHUUYECKOE JBIDKCHUE, WCIIONB3YS (DU3UYECKUE BEIMYMHBIL:
KOOpAMHATA, MyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
UMITYJIbC Tejla, KUHETUYeCKass »JHEprusi, MOTEHIHAIbHAs SHEPrus,
MexaHu4eckas paboTa, MeXaHW4YeCcKas MOIIHOCTh; TTPY ONTUCAHUU MPABUIILHO



TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHHUSI U
CAUHUIIBI, HaXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3HYECKYIO
BEJIMYMHY C APYTUMU BEIIMYMHAMU;

ONHUCHIBaTh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCIIOIB3Ys (hU3MUECKUEe BEIMYHMHBI: JABJIICHHE Traza, TeMIleparypa, CpeaHss
KHHETHUYeCKas SHEprus Xa0THUYECKOIO JIBHKCHUS MOJICKYI,
CpeIHEKBaApaTUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSA
sHeprus, pabora rasza, KOd(PQPHUIMEHT IMOJE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATEJIsS; MPU ONHUCAHUU MPABUIBLHO TPAKTOBaTh (PU3UYECKUM CMBICT
WCITOJIB3yEMBIX BEITUYHH, NX 0003HAYCHUS U €AUHUIIBI, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEIIMUYNHAMU;
OMUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOIIECCHI), MCTIONB3Ys (U3MYECKUE BEIUYUHBI: DJICKTPUICCKUN
3apsijl, DICKTPUUECKOE T0JIe, HAINPSXKEHHOCTh IOJIs, MOTEHIUAN, Pa3HOCTh
MOTEHIIUAJIOB; MPHU OINKMCAHUW TPABWIBHO TPAKTOBATh (DPU3HUUYCCKUM CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, X 0003HAUYCHHS U €AUHUIIBI; YKa3bIBaTh POPMYIIBI,
CBSI3bIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIMUUHY C IPYTUMH BEITUINHAMU,
aHAJIU3UPOBaTh (PU3NUECKHUE TPOIECCHI U SBIICHUS, UCIIOIL3Ys (PU3UYECKUE
3aKOHBl W MPUHIMIIBI: 3aKOH BceMUpHOro Ttsarotenus, I, II m III 3akonHbI
HproTOHa, 3aKOH COXpaHEHUS MEXAHUYECKOW PHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, TPUHUUI  CYNEPHO3UIMU  CHUJI, TMPUHIMI  PaBHOIPABUS
WHEPUUAIIBHBIX CHUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO
CTPOEHHUSI BEIIECTBA, TAa30BbIE€ 3aKOHBI, CBSI3b CPEIHEW KHUHETUYECKOU
DHEPruM TEIUJIOBOTO JIBHXKEHHSI MOJIEKYJd C aOCONIOTHOM TeMIlepaTypou,
MEePBbIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPaHEHUSI JIEKTPUUECKOTO 3apsijia,
3akoH KynoHa, mpu 3TOM pa3inudaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0
MaTeMaTHYECKOEC  BBIPAKEGHHE MW yCJIOBUS  (TpaHMIBI,  00JacTH)
MPUMEHHUMOCTH;

OOBSCHATh OCHOBHBIC IIPUHIMUIBI JCUCTBUS MalldH, MOpUOOPOB U
TEXHUYECKUX  yCTPOWMCTB;, pa3iInyarh YyCIOBHS WX  0€30MMacHOro
HCIOJIb30BaHUS B IOBCEIHEBHOM KU3HU,

BBITIOJTHATD OKCIECPUMEHTHI MO HCCICI0BAaHUIO (DU3UYCCKUX SBICHUN H
MIPOIIECCOB C UCIOJb30BAHUEM TPAMBIX U KOCBEHHBIX U3MEPEHUM, IIPU ITOM
dbopmynupoBaTh mpobiieMy/3a7adyy M THUIOTE3Y Y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEAJIOAKEHHOTO 000pYI0BaHUSI, TPOBOJUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHbBIEC U3MEPEHUS (PU3UUECKUX BEJIIMUUH, PU
ATOM BBIOUpATh ONTUMAJBHBIA CHOCO0 M3MEpPEHUs] W HCIOJIH30BAThH
V3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

UCCJIENOBAaTh 3aBUCUMOCTH MEXAYy (U3HUYECKUMHU  BEITUYMHAMHU  C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHHM, TpPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (pUKCHpOBaTh  pe3yJabTaThl  IMOJYYEHHOW  3aBUCUMOCTH
(GbU3MYECKUX BEIWYUWH B BHUAC TaOIUIl W TpapuKOB, AeiaTh BBIBOJBI IO
pe3yabTaTaMm UCCIEA0BaHuUS;

coOII01aTh TIpaBmiIa 0€30MaCHOTO TpyAa MPU MPOBEICHUN MCCISIOBAHUN B



paMKax y4eOHOTO HIKCIIEPUMEHTa, yueOHO-UCCIIEeI0BATENLCKON U IPOEKTHOM
NESTEIbHOCTH C  HCTOJh30BAaHUEM  U3MEPHUTEIbHBIX  YCTPOMCTB |
71a00paTOPHOTO 0OOPYOBAHUS,

pemiath pacyeTHbIC 3a7add C SIBHO 3aJaHHON (M3MUYECKOH MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHUS
3a/1a4¥l BBIOUPATh (PU3HUECKYIO MOJICIh, BBIICIATh (DU3MUECKHE BETUIHHBI 1
(dbopMyITbI, HEOOXOIUMBIE JIJIS €€ PEIICHHsI, TPOBOJAUTD PAacUCTHl U OLICHUBATh
pealbHOCTb MOJIYY€HHOTO 3HAaUeHUs (PU3NUeCKON BETMUUHBL;

peliaTh KaueCTBEHHBIE 331aUM: BHICTPAUBATh IOTUYECKU HEMTPOTUBOPEUNBYIO
HENOYKY PacCy>KICHHUM ¢ OMOPON Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3NYecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pEIIEHWH  y4uyeOHBIX  3aJad  COBPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJIOTMM  JJII  TOHWCKAa, CTPYKTYpUpPOBaHHUS,
UHTEPHIpETallud U TPEJCTaBICHUS Y4YeOHOW U HAyYHO-TIOMYJISIPHOU
uHhopMaIuU, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJy4yaeMyIo HH(POpMaIIHIO;

MPUBOIUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUCHBIX -(DU3UKOB B
pa3BUTHE HayKH, OOBICHEHNE IPOLECCOB OKPYKAIOUIETO MHUpA, B PA3BUTHUE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Uit oOecrieyeHus: 0€30MacHOCTH Tpu  oOpalieHud ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHEHHsS 37J0POBBS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

paboTaTh B TpyMIE C BBIMOJHEHUEM PA3JIMYHBIX COLHUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATIFHO PACIPECNATh 00s3aHHOCTU U
IUTAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX CHUTYaIUsIX, aJeKBaTHO
OIICHMBATh BKJIAJl KaXJOr0 W3 YYaCTHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMOn MPOOIIEMBI.

11-i1 xmace
K xoniy o0yuenus B 11-M kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (PU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM MESITEIbHOCTH JIIOAEH, UEIOCTHOCTh H
€MHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS M3YyYEHHbIX (U3UUECKUX MOJIEIEH:
TOYEYHBIM AIEKTPUUYECKUHN 3apsif, Jyd CBETA, TOUYECYHBIM MCTOYHHK CBETA,
AJIepHasl MOJENb aTOMa, HYKJIOHHAsl MOJIEJb aTOMHOIO f/1pa MPU PELICHUH
bu3nUecKux 3aaay;

pacro3HaBaTh (pU3NYECKUE BJIECHUS (IIPOLECCH) U OOBSICHATD UX Ha OCHOBE
3aKOHOB  JJICKTPOAMHAMHUKM U  KBAaHTOBOM (PU3MKHU: 3JEKTpUUYecKas
IIPOBOAMMOCTB, TEIUIOBOE, CBETOBOE, XWUMHYECKOE, MAarHUTHOE ICHCTBHS
TOKA, B3aUMOJACHUCTBUE MAarHUTOB, DJIEKTPOMATHUTHAS MHIYKLUSA, JEHCTBUE
MAarHMTHOIO IIOJ Ha IIPOBOAHMK C TOKOM M JABWKYLIMHCA 3apsii,
3JIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJTHBI, MPSMOJIMHEHHOE PACTIPOCTPaHEHHE



CBETa, OTpaXXeHHe, MpeloMiieHne, uHTephepeHurs, Aupakuus u
noJisipu3alisl CBeTa, JAucHepcus cBera, (orornekTpuueckuii sddexr
(boToaddexT), cBeTOBOE AaBlieHHE, BOSHUKHOBEHUE JIMHEMYATOTO CIEKTpa
aToMa BOJIOpOia, €CTECTBEHHAs! M UICKYCCTBEHHAs PaAMOAKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA (DJIECKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, DIIEKTPUUECKYIO MPOBOJUMOCTh PAa3IUYHBIX CpeA) W
AJIIEKTPOMArHUTHBIE  ABJICHMS  (NIPOILIECCHI), HCMONB3YS  (U3UUECKUE
BEJIMUMHBI: SJCKTPUUYECKUHN 3apsili, CHJIa TOKA, JIEKTPUUIECKOE HAMpsKEHHE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTH MMOTEHIIMAJIOB, AIEKTPOABIKYILAS
cuia, paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cuia
JlopeH1ia, HHIIYKTUBHOCTb KaTYIIIKH, SHEPTUS AIEKTPHIESCKOTO U MATHUTHOTO
moJiel, IepUo M YacToTa KosieOaHuil B KoJeOaTenTbHOM KOHTYpE, 3apsl U
CHJIa TOKa B TPOIECCe TapMOHMUYECKUX AJICKTPOMArHUTHBIX KOJICOAHMIA,
(bOoKyCHOE pacCTOSIHUE U ONTUYECKas CUJIA JIMH3BI, IPU OMHCAHUH MTPABUIILHO
TPaKkTOBaTh (PU3UUECKUN CMBICI UCTIOJIb3YEMbIX BEJIMYUH, X 0003HAUCHUS U
CAMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMH BEIMUYUHAMY;

OMKCHIBATh M3YyYCHHBIE KBAHTOBBIC SIBICHUS M TMPOIECCHI, HCIOIb3Ys
bu3MYecKue BEIMUYMUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJ TOypaciajia, SHEPrus
CBSI3M aTOMHBIX SIJEp, TIPH OMUCAHWW TPABWIBHO TPAKTOBATh (PU3MUSCKHMA
CMBICIT WCITOJIb3YEMBIX BEJIUYHMH, UX O003HAUCHUS W CIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JaHHYIO (U3HUECKYI0 BEIHYMHY C JPYTHMHU
BEeJTMYMHAMHU, BBIUMCIIATH 3HaUYCHNE (DU3UICCKON BETMYUHEI;

aHAIIM3UPOBATh (PU3NUECKUE MPOIECCHI U SIBICHUS, UCIONB3YS (HU3HUECKUE
3aKOHBl W TpUHOMIBL 3akoH Owma, 3aKOHBI TOCIENOBATEIBHOTO H
napajyieIbHOTO COEIMHEHHs MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH
AJIEKTPOMATHUTHON WHAYKIIMH, 3aKOH MPSAMOJUHEHHOTO PacHpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIIOMJICHHUSI CBETa, YpPAaBHEHHE
OuHmTelHa Uit GpoTodddeKrra, 3aKOH COXpAHEHHS HHEPTUU, 3aKOH
COXpaHEHUsS] UMITYJbCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUs MacCOBOT0O YHMCJA, MOCTyJaThl bopa, 3aKOH paaMOaKTHBHOTO
pacnaza, mMpyu ITOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe  BBIpAKEHHE W ycloBUA  (TpaHulbl, 00yacTH)
MIPUMEHUMOCTH;

OTIPEICISIThH HAITPaBJICHUE BEKTOPA MHAYKIIMH MarHUTHOTO TTOJIS TPOBOTHAKA
C TOKOM, cHJibl AMIiepa u cuiibl JIopeHa;

CTPOWTh W ONHCHIBATH M300paXKEHHE, CO3AaBaCMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO WCCICIOBAaHUIO (DU3UYECKUX SBICHUM U
MPOIIECCOB C MUCMOJIB30BAaHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUM: MPU TOM
dbopmyaupoBaTh MpoOsIeMy/3a1ady U THUIOTE3y YYEOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000PYy10BaHMUS, POBOIUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISATh MIPSIMBbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIUYHH, IPU



9TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO W3MEPEHHS U UCIOJIB30BATh
U3BECTHBIE METObI OIIEHKU MOTPELTHOCTEN U3MEPEHUIA;

e HCCIEAOBaTh 3aBUCUMOCTA (DU3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHJI€ TAOJIUII
U TpaduKoB, 1eNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

e CcOOMIOATh MpaBuUiia 0€30MACHOr0 TPY/Ja IPH MPOBEACHUN UCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIIEPUMEHTA, YIeOHO-UCCIEA0BATEIIBCKON M TTPOCKTHOM
JEATeIbHOCTH C  HUCIOJb30BAaHUEM  HW3MEPUTEIBHBIX  YCTPOICTB U
71a00paTOPHOTO 000PYAOBAHUS;

e pemaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOW MOJIETIBIO,
UCITIOJIb3Ys (PU3MUECKHE 3aKOHBI ¥ TPUHIIAITBI, HA OCHOBE aHaJN3a yCIIOBHUS
3aJ1a4u BEIOMPATh (PU3UIECKYIO MOJICIIb, BBIACTATh (PM3HUCCKUE BETMIUHBI U
dbopmMyIIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMS], TPOBOJIUTH PACUETHI U OLICHUBATh
peaIbHOCTh MOTYYEHHOTO 3HaUeHUsT (PU3NUECKON BEIMUUHBI;

¢ pelIaTh KAUE€CTBEHHBIE 3aJa4H: BICTPAUBATh JIOTUYECKHA HETPOTHBOPEUHUBYIO
LEMOYKY PacCyXJI€HUI ¢ OOPOM HA N3YyUYEHHBIEC 3aKOHbBI, 3AKOHOMEPHOCTH U
busndecKue SBICHUS;

e HCIOJB30BAaTh  TPU  pEHICHMH  Y4YEOHBIX  3a7a4  COBPEMEHHbBIC
UHOOPMAIIMOHHBIE  TEXHOJOTMM  JJIi  TOMCKa, CTPYKTYpUpOBaHUS,
UHTEpIIpETallud U TPEJCTaBICHUS Y4eOHOW UM HAyYHO-TIOMYJSIPHOM
uHpopMaIK, TOIYYEHHOW W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUUYECKHU
aHaJM3UPOBATh MOJIydaeMyto HHGOPMAIIUIO;

e OOBACHATH NPUHUMUIBI JEHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YyCJIOBUS UX O€30MaCHOIO0 HCMOJb30BAaHUS B
MMOBCEHEBHOM JKU3HMU;

e TPUBOAUTH MPUMEPHI BKIIAJIA POCCUICKUX U 3apyOEIKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE TIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

e HCIIOJBH30BAaTh TEOPETUUYECKHE 3HAHUS MO (DU3UKE B MOBCEIHEBHOW KU3HU
uisi  obOecrieueHus: 0€30MacCHOCTH TpU  oOpalieHuu ¢ npubopamu U
TEXHUYECKUMU YCTPOMCTBAMHU, JUIsI COXpPaHEHUsS 370POBbS M COOIOJICHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJICHUS B OKPYKAIOLIEN CPEE;

e paboTaTh B TpYMNNE C BBIMNOJHCHUEM PA3JIMUHBIX COIMAJIBLHBIX POJICH,
MJIAHUPOBATh padOTy TPYIIIbI, PAllMOHATIBLHO PaCHpeesaTh 00I3aHHOCTU U
IJIAHUPOBATh JICSATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJEKBATHO
OIICHUBATh BKJaJ KaXJIOr0 M3 YYaCTHUKOB TpYyNmnbl B peEUICHUE
paccMaTpuBaeMoi MPOOJIEMBI.

[Inanupyemble pe3ynbTaThl U3YUEHUS Kypca PU3NKU

JIM4HOCTHBIE pe3yIbTATHI
JIMYHOCTHBIMU  pe3yibTaTaMu o0yueHus ¢U3NKe B CPEAHEH IIKOJe
SIBJISTIOTCSL.
v c(hOPMHUPOBAHHOCTh  IICHHOCTEH  OOpa30BaHMS, JIUIYHOCTHOM
3HAYMMOCTH (DU3UYCCKOrO 3HAHHMS HE3aBUCHMO OT IPpodeCCHOHAIBHOM



NEATENBHOCTH, HAyYHBIX 3HAHUM W METOJIOB TO3HAHUS,  TBOPUYECKOU
CO3UAATCIIBHON  JIeATEeNIbHOCTH, 3JI0pOBOTO  oOpa3a JKHW3HH, IIpoliecca
JTUAJIOTHICCKOTO, TOJICPAHTHOTO OOIIICHHMSI, CMBICIOBOTO YTCHHS,

4 c(hOpMHPOBAHHOCTh [I03HABATEIbHBIX HHTEPECOB,
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yUaluXcCs;

4 yOCXKJIEHHOCTh B  BO3MOXKHOCTH  IIO3HAHHWS  IPUPOABI, B
HEO0OXOJMMOCTH Pa3yMHOT'0O MCIOJb30BAHMS JTIOCTHKCHUN HAYKH M TEXHOJIOTHMA
JUTSL TATbHEUINEr0 Pa3BUTHS YEJIOBEUECKOTO OOIIECTBAa, YBAKCHHE K HAyYHOM
NeATEILHOCTH JIIO/IeH, TOHUMaHUs (U3UKHA KaK AJIEMEHTa OO0IIeUeTIOBEYECKOM
KyJbTYPBI B HCTOPUIECKOM KOHTEKCTE.

4 MOTHBAIMs 00pa30BaTEIHLHOMN EATETLHOCTH YIAIUXCS KaK OCHOBBI
CaMOPAa3BUTHS U COBEPIICHCTBOBAHUS JIMYHOCTH.

MeTaHpeﬂMeTHBIC PC3YJIbTAThI

MeTtanpenMeTHBIMU PE3YJIbTATAMH B CPEJTHEN IIKOJIE SIBIISIIOTCS

v Wcronp30BaHWEe YMEHHWM W HABBIKOB Pa3IMYHBIX BHIOB IT03HABATEIBHON
NESTEIbHOCTH, MPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS (CHCTEMHO-
WHOOPMAITMOHHBIA aHaliu3, MOJCIUPOBAHUEe U T.J.) Il U3Y4YCHUS
Pa3IMYHBIX CTOPOH OKpYKaroUeh JeMCTBUTEIBHOCTH;

v Hcnonb3o0BaHne OCHOBHBIX WHTEJUICKTYaJIbHBIX oTIepaItui:
dbopMylnUpoBaHUE TUIOTE3, aHAJIU3 W CHUHTE3, CpaBHEHUE, 0000IIeHuE,
CHUCTEMAaTHU3allMsI, BBIIBICHUE TPUYNHHO-CICICTBEHHBIX CBSI3€H, TOWCK
aHaJIOTOB;

v' YMeHHe TeHepupoBaTh UIEU U ONPENEISTh CPEACTBA, HEOOXOAMMBIE I UX
peanuzanuu;

v' VMeHHEe ONpeneNaTh IeAd W 3afadyd JEATEIbHOCTH, BHIOUpATh CpeacTBa
peanu3anuu 1eaei U MPUMEHSTh KX Ha TIPAKTHUKE;

v Wcronp30BaHue PasIMYHBIX MCTOYHHUKOB JUIS ITIOJYYEHUS (PU3HIECKON
uHdopmaluu, TMOHMMAaHWE 3aBUCHUMOCTH  coJaepkaHus U (OPMBI
MpeacTaBlIeHus] THPOPMAIIUU OT 1IeJiel KOMMYHUKAIUHU U aJipecaTa.



