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I[MTPOIT'PAMMA CPEJAHEI'O OBPA3OBAHUMA 110 ®U3UKE
10 —11 xmaccwr
HosicuuTeIbHAA 3aNIMCKA

PabGouas mporpamma mo ¢usuke g 10-11 kmaccoB 6a30BBIA  ypOBEHB
COCTaBJICHA Ha OCHOBE:

e DenepaliIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro
obmrero oopazoBanus (I[Ipukaz Munoopuayku Poccuu ot 17.05.2012 N 413 (pen.
or 29.06.2017) "OO6 yrBepxknmeHnn (emepansbHOr0  TOCYIapPCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHJapTa CpeaHEro oO1rero oOpazoBanus"
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 N 24480);

®aBTOpPCKOM paboueit mporpammel no ¢usuke mns 10-11 kiacco: dusuka.
Paboune mporpammel. [lpeamernas nuuus ydeOHukoB YMK Mskumesa I'.51.
cepun «Knaccuueckuit kypcy». Illatanuna A.B. ®uszuka. PaGoune mporpammsl.
10—11 xmaccel. M., Ilpoceemenue, 2021.

YyeObHuku

10 kmacc: "®dwmsuka 10 xmacc: yueOnuk / Mskumes ['.5., byxoBuer b.b.,
Corckuit H.H. /monm pen. IlapbentpeBoit H.A. - M., AO MH3garenbcTBO
«IIpocsemenuey, 2021"

liknacc: "®dwuszuka 11 kmacc: yuebnuk / Mskumes I'.4., Byxosnes b.b.,
Corckuit H.H. /monm pen. IlapbentpeBoit H.A. - M., AO MH3garenbcTBO
«IIpocsemenue», 2021"

Ieau Kkypca:

e popmupoBaHue y oOydarolmuxcsi YBEPEHHOCTU B I[EHHOCTH OOpa3oBaHUS,
3HAYMMOCTH (PU3MUECKUX 3HAHUU IS KaXKJOro 4YeJOBEKa HE3aBHCHUMO OT €ro
npoecCuoHaNBEHOM NS TETbHOCTH;

®OBJIaJICHUE OCHOBOIIOJAralOMUMHU  (PU3UUECKUMHU  3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSIMHU; pacCIIUpeHHe O0BEMA MCHOJIB3YEMbIX (PU3MUECKUX
MOHSATUM, TEPMUHOJIOTHUU U CUMBOJIUKH;

erpuoOpeTeHrne 3HaHUW O (yHIAMEHTAIBHBIX (PU3NUYECKUX 3aKOHaX,

JeXallluX B OCHOBE COBPEMEHHOHN (hU3MYECKOl KapTUHBI MHpa, O Hauboliee



BaXXHBIX OTKPBITHSX B 00JacTU (PU3MKH, OKA3aBIIMX OMPEICIIAIONIEee BIUSIHUE HA
pPa3BUTHE TEXHUKHU M TEXHOJIOTHH;

®[IOHUMAaHHE (PU3UYECKOW CYIIHOCTH SIBJICHMH, HaOIIOJaeMbIX  BO
BcenenHnoii;

®OBJIAQJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO T[IO3HAHUS MPHUPOJBI,
UCIOJB3yEMBbIMU B (U3MKE (HAOJIIOJIEHUE, ONMMCAHHE, U3MEPEHHE, BbIIBHIKECHUE
TUIIOTE3, NPOBEIACHUE SKCIEPUMEHTA); OBJAaJACHUE YMEHMSIMH 00pabaThIBaTh
JAHHBIE 3KCHEPUMEHTA, OOBSICHATH IMOJYYEHHBIE pE3yibTaThl, yCTaHABIMBATH
3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIMYMHAMH B HAOJIOJaEMOM SIBJICHUH,
JienaTh BbIBOJIBI,

e0TpabOTKa yMEHMS pemarb (QU3WYECKUe 3aJayd pa3HbIX YpPOBHEH
CJIOHOCTH;

eIPUOOPETEHNE: OMbITA PA3HOOOPA3HON NEATEIHLHOCTH, OMNbITA MO3HAHUS U
CaMOINO3HAHUS; YMEHUW CTaBUTh 3a/Jaud, peuarb MOpoOJeMbl, NPUHUMATh
pelIeHus], UCKaTh, AHAJU3UPOBATh W 00pabaThiBaTh MH(GOPMALMIO; KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAJbHOE 3HAYECHUE:
KOMMYHUKAIIMHM, COTPYIHHYECTBA, H3MepeHui, 3((exkTuBHOro u 0€30macHoro
VCITOJIB30BAHUS PA3JIUYHBIX TEXHUUECKUX YCTPOMCTB;

®0CBOEHUE CHOCOOOB MCHOJb30BaHUS (PU3MUECKUX 3HAHUU MJis PEIICHHS
MPaKTUYECKUX 3a]1a4, OObSICHEHUS SIBICHUIN

® OKpYXaroulel JeHCTBUTENbHOCTH, OOecredeHusi 0e30MacHOCTH JKU3HH U
OXpaHsbl IPUPOJIBI;

®pa3BUTHE IMO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Ipoliecce MpUoOpeTeH s 3HAaHUM ¢ MCIOJIB30BAaHUEM Pa3INUHbBIX
UCTOYHUKOB HWH(GOPMAIMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHII;
ymMeHui  GopMyIupoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO IMMO3ULHIO IO
OTHOILIEHUIO K (pu3nueckoit nHpOopMaIuy, MOIy4aeMol U3 pa3HbIX HCTOUHUKOB;

®BOCIUTAHUE YBAXKHUTEIBHOIO OTHOUIEHUS K YYEHBIM U HUX OTKPBITHIM,

YyBCTBA I'OPJOCTHU 32 POCCUMCKYIO (DU3UUECKYIO HAYKY.



OcoOeHHOCTh Lieenonaranusi st 0a30BOr0 ypOBHS COCTOMT B TOM, YTO
oOydeHue OPUEHTUPOBAHO B OCHOBHOM Ha (hOPMHUPOBaHHE Y 00yUaroUIXxcs o0meit
KyJbTYPhl 1 HAYYHOTO MUPOBO33PEHHUSI, HA UCIIOJIb30BAaHUE TTOJYYSHHBIX 3HAHUM U
YMEHHU B IOBCETHEBHOM KU3HH.

3amauu nporpamMmsbI:

1. npuoOpeTeHune 3HAHUM 0 MEXaHUYECKUX, TETJIOBBIX,
AJIGKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSX, MEPBOHAYAIBHBIX CBEACHHUNA O
cTpoeHuun Bceenennoi;

2. OBIIQJICHNE OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHHS MPHPOABI —
HaOII0ICHUEM, U3MEpEHHUEM, AKCIIEPUMEHTOM, MOJIETTUPOBAHUEM,
KJIaccupuKauen u ap.;

3. pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, B TOM YHCIE K H3YUCHHUIO
BaXHEHIINX PU3NUECKUX 3aKOHOMEPHOCTEN U MPOLECCY HAyYHOTO MO3HAHUS;

4, OCBOEHUE HaBBIKOB 0e3omacHo paboThI BO BpeMsl
OKCIIEPUMEHTAIBPHOW ¥  MPOEKTHO-UCCIENOBATENbCKONW  ACSITENbHOCTH, TIpU
UCIIOJIb30BaHUU JIA0OPATOPHOr0 000PYAOBAHUS;

5. BBITIOJTHEHUE HCCIIEIOBATENIbCKUX PA00OT U TMPOEKTOB, pEIICHUE
TBOPYECKHUX 33/1a4 1 33/1a4 Ha MPAKTUIECKOE MPUMEHEHHE (PU3NUECKUX 3HAHUI.

Ilnanupyembie pe3yabTaThl
10xmnace

JIMYHOCTHBIC PE3VIIBTATHI:

®YMEHHUE YIIPABJISATH CBOCH MO3HABATEIIBHOMN AEATEIBHOCTHIO;

®rOTOBHOCTh M  CIHOCOOHOCTh K  O0Opa3oBaHWIO, B TOM  YHCIE
caM0OOOpa30BaHMI0, HA MPOTSHKEHUM BCEM JKM3HMU, CO3HATEJILHOE OTHOIIECHHE K
HEIMPEPHIBHOMY O0pPa30BaHUIO KAaK YCIOBUIO YCIENTHOW MPOPECCHOHAIBHOW U
OOIIEeCTBEHHOU JICATCIILHOCTH;

®yMEHHE COTPYJHHYATh CO B3POCIBIM, CBEPCTHUKAMH, NE€TbMH MIIAJIIETO
BO3pacTta B 00pa3oBaTesbHOM, yueOHO-HCCIeA0BaTEIbCKOM, MPOSKTHON U IPYTHX

BHUJIaX JICATEIILHOCTH,



¢Cc(HhOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH; OCO3HAHUE 3HAYMMOCTH HAayKH, BIaJCHUS JTOCTOBEPHOU
uHdopmaluert O TMepefoBBIX JTOCTIKCHHSIX M OTKPBITUSX MHUPOBOM U
OTE€UECTBEHHON HAYKU;

®3aHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa U OOILECTBA;
TOTOBHOCTh K HAy4YHO-TEXHHUYECKOMY TBOPUYECTBY;

®YyBCTBO T'OPJIOCTH 332 POCCUMCKYIO (U3UUECKYIO HAYKY, TYMaHHU3M;

®[10JI0’KUTEIBHOE OTHOIIEHHE K TPYAY, LEIEYCTPEMIEHHOCTD;

®5KOJIOTUYECKAsl KYJbTypa, OEpeKHOE OTHOIICHHE K PpOJHOM 3eMile,
OpUpoIHbIM OorarctBaMm Poccun M MHpa, NMOHMMaHME OTBETCTBEHHOCTH 3a
COCTOSIHHAE ITPUPOJHBIX PECYPCOB U Pa3yMHOE IPUPOAOIIOIb30BaHHUE.

MCT&HD CIAMCTHBIC PC3VYJIbTATEI.

®CaMOCTOSITEIBHO ~ ONpeAeNATh LW, CTaBUTb U (OPMYJIMPOBATH
COOCTBEHHbIE 33]]a4l B 00pa30BaTEIIbHOMN I€ATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

® OTNIPE/ICIISATh HECKOJBKO MTyTEW TOCTHKEHUS TOCTABJICHHOM LIEIIH;

®COIOCTABIISITh TIOJIYYEHHBIM PE3YyIbTAaT JEATEIBHOCTH C IOCTaBJICHHOU
3apaHee LeIblo;

©0CO3HABATh MOCIIEACTBUS JOCTHKEHUS MIOCTABIECHHOMN LIENIU B IEATEIIBHOCTH,
COOCTBEHHOM XHU3HU U KU3HHU OKPYKAIOIINX JIHOIEH;

®OCYUIECTBIIATh Pa3BEPHYTHIM HH(DOPMALMOHHBIA TMOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

®ICKaTh U HAXOJUTh 0000IIIEHHBIEC CIIOCOOBI PEIICHUS 3a/1a4;

®[IPUBOJAUTH KPUTHUUYECKHUE AapryMEHTbl KaK B OTHOIIEHMH COOCTBEHHOIO
CYJKJICHMS, TaK U B OTHOLLICHUU IEUCTBUHN U CYKACHUN JPYTOTrO YEI0BEKA,

®BLIXOJUTh 32 paMKM  y4eOHOro  TMpeAMeTa W OCYIIECTBISATh
LIEJICHANIPABJICHHBIM TOUCK BO3MOXKHOCTH IIMPOKOTO IEPEHOCa CpPEICTB U
CIT0cO0OB JICHCTBHS;

®BLICTPAaNBATh MHIMBUIYAJTbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAs

OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;



®OCYILECTBIIATh JEJIOBYI0 KOMMYHHUKALUIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCIIbIMU (KaK BHYTpU 00pa30BaTEIbHOW OpPraHU3alNK, TaK U 3a €€ MpeAeiamMu);

®IIpU OCYILECTBICHUU TPYNIOBONM pabOThl ObITH KaK PYKOBOJUTENIEM, TaK U
YJICHOM TMPOEKTHOM KOMAaHJIbI B Pa3HBIX POJIAX (F€HEPATOPOM HJAEH, KPUTHKOM,
VCITOJIHUTEIIEM, TPE3EHTYIOIIUM U T. 11.);

®pa3BEPHYTO, JIOTMYHO MW TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM AJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3bIKOBBIX CPEJICTB;

®COIJIaCOBBIBATh MO3UIMHU YICHOB KOMaH/bI B Ipolecce paboThl HaJ OOIIHUM
POYKTOM/PEIICHUEM;

®BOCIIPUHUMATh KPUTHUYECKHME 3aMEUaHus KaK pecypc COOCTBEHHOTO
pa3BUTHS;

®TOYHO U EMKO (OpMYJHUPOBATh KAK KPUTUUYECKHUE, TaK U OJI0OPUTEIIHHBIC
3aMe4yaHus B aApec APYrux JIIoAeH B paMKax JejJoBOM U 00pa3oBaTelbHOU
KOMMYHUKAIINH, U30eras Mpu 3TOM JJUYHOCTHBIX OIEHOYHBIX CYXKICHH.

HDGI[MCTHBI@ PE3VIIBTATHI:

Buinycknuk nayuumces:

® IEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3MKK B (HOopMUpOBaAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

® IECMOHCTPUPOBATh Ha MPHUMEpPaX B3aUMOCBS3b MEXIY (U3UKOW U APYTUMU
€CTECTBEHHBIMU HAYKAMU;

® yCTaHABJIMBATh B3aHMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUA M NPUMEHSThH
OCHOBHBIE (hU3HUECKHUE MOJIEIH JIJIsl UX OMUCAHUS U OOBSICHEHNUS;

®ICTI0JIb30BaTh MH(pOpMAIMI0 (U3HUECKOTO COACpPKAHUS TPU PEIICHUU
y4€OHBIX, MPAKTUYECKUX, MPOEKTHBIX M HCCIENOBATENbCKUX 3a7a4, UHTErpUpys
UHGOPMAIIMIO U3 Pa3IMYHBIX UCTOYHUKOB U KPUTHYECKH €€ OLCHUBAS;

epaznuMyaTh M yMETh UCIOJb30BaTh B  y4yeOHO-HCCIIENOBATEIBCKON
JEATEIIBHOCTH METO/Ibl HAyYHOTO MOo3HaHus (HaOI0/IeHUEe, ONTMCaHKe, U3MEpPEHUE,

HKCIIEPUMEHT, BBIIBMKEHUE THUTOTE3bI, MOACIUPOBAHUE U Jp.) U (POPMBI HAYUHOTO



no3HaHus ((paxkThl, 3aKOHBI, TEOPUH), NEMOHCTPUPYS Ha MpPHUMEpaX HUX pPOJb U
MECTO B HAyYHOM TO3HAHUHU;

®[IPOBOJIUTH TMpPSAMbIE W KOCBEHHBIE H3MEHEHUs (PU3NYECKUX BEIUYMH,
BBIOMpAss M3MEpUTENbHbIE MPUOOPHI C YYETOM HEOOXOJUMON TOYHOCTH
U3MEPEHUN, IUIAHUPOBATh XOJ WM3MEPEHUM, MOJy4aThb 3HAYEHUE H3MEPSEMOU
BEJIMYMHBI U OIICHUBATh OTHOCUTEIbHYIO TOTPEITHOCTD 0 33JJaHHBIM (POpMYJIaMm;

®IIPOBOAWTH  HWCCIEAOBaHHUS  3aBUCHUMOCTEH  MeXAy  (U3MYECKUMU
BEJIMUYMHAMU: TMPOBOJUTH HU3MEPEHUS M OINPEACNsATh Ha OCHOBE HCCIEIOBAaHUS
3HAYCHHE T[apaMEeTpOB, XapaKTEPU3YIOLIUX JAaHHYIO 3aBUCUMOCTb MEXIY
BEJIMUMHAMHU, U JIENATh BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHHII;

®UCIIONIb30BAaTh Ui ONWCAHUS XapakTepa MPOTEKaHUS (PU3UIECKUX
IPOLECCOB (PU3MUECKUE BEIWYUHBI M JEMOHCTPUPOBATh B3aMMOCBSA3b MEXIY
HUMU;

®UCIIONIb30BAaTh Ui ONWCAHUS XapakTepa MPOTEKaHUS (PU3UIECKUX
IPOLECCOB (PU3NUECKHE 3aKOHBI C YIETOM T'PaHUI] UX IPUMEHUMOCTH;

epemiaTh KA4eCTBEHHbIE 3agaud (B TOM YHCIE H MEXIPEAMETHOTO
XapakTepa): UCMOIb3ysl MOJEIH, (PU3NIECKIEe BEIMUMHBI U 3aKOHBI, BHICTPAUBATh
JIOTUYECKA BEPHYIO IIETIOUKY OOBSICHEHHUS (JOKa3aTenhCTBA) MPEMJIOKEHHOTO B
3aj1aue mpoiecca (SBJICHHUSA);

epeliaTh pacueTHBIE 3aJauyd C SBHO 3aJaHHON (U3MYECKON MOJENbI0: Ha
OCHOBE aHajM3a YCIOBUS 3aJa4d BBIICIATH (U3MUECKYI0 MOJENb, HAXOIUTh
(duznyecKkue BEIMUMHBI U 3aKOHbI, HEOOXOAUMBIE U IOCTATOUYHbIE AJIS €€ PeLeHUs,
MIPOBOIUTH PACUEThl U IPOBEPSATH MOTYUCHHBIN Pe3yibTar;

®yUUTHIBaTh I'PAHUIBI MPUMEHEHUS M3YYECHHBIX (PU3NYECKUX MOJENEH Npu
pelieHnu GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

®ICITIOJIb30BaTh WH(OPMAIIMIO W MPUMEHITH 3HAHUS O MPUHIHUMIAX PabOTHl U
OCHOBHBIX  XapaKTEpUCTUKAX W3YYCHHBIX MAaIIWH, TPUOOPOB U JAPYTUX
TEXHUYECKUX  YCTPOICTB Ui peleHus NPaKTHYECKUX, yueOHO-

HCCIICAOBATCIIbCKHUX U IMMPOCKTHLIX 3a1a4;



®IICTIONH30BAaTh 3HAHUA O (QU3NUECKUX OOBEKTaX U TMpoIeccax B
MOBCEHEBHON JKM3HU A oOOecrmedeHuss O€30MacCHOCTH TpHU OOpalieHuu C
npuOopaMd W TEXHUYCCKUMHU YCTPOHCTBAMH, MIJII COXpPaHEHUS 3J0POBbS U
COOJIFOICHUST HOPM DKOJIOTUYECKOTO TOBEACHUS B OKpPYKAIOIICH cpene, s
IIPUHATHS PELICHUN B TIOBCETHEBHOM )KU3HH.

BoinyckHux noayuum 603mMOo#CHOCHb HAYYUMbCSL:

®[IOHUMATh W OOBICHATH IEJIOCTHOCTh (DU3WYECKON TEOpUHU, pa3IuvaTh
TPAHMIIBI €€ TPUMEHUMOCTH U MECTO B PSIIY APYTHX (DU3UIECKUX TCOPHUH;

®BJIAJICTh MPUEMAMU TOCTPOCHHUSI TEOPETUUYECKUX JIOKA3aTEIbCTB, a TaKXKe
MPOTHO3UPOBAHUS OCOOCHHOCTEN MPOTEKaHUsI (PU3MUECKHUX SIBIICHUN U MPOIIECCOB
Ha OCHOBE IMOJTYYEHHBIX TEOPETUYECKUX BBIBOJOB M JIOKA3aTEIILCTB;

®XapaKTEepPU30BaTh CHUCTEMHYIO CBSI3b  MEXJIYy  OCHOBOIIOJAraroluMu
HAyYHBIMU TIOHSTUSMU: TMPOCTPAHCTBO, BpeMs, MmaTepus (BEIIECTBO, IIOJIE),
JBIDKEHWE, CUIa, SHEPTHS,

®BBIJIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATraronMX (U3NYECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

® CaMOCTOSITEIHPHO TJIAHUPOBATH U MMPOBOIUTH (PH3NUECKUE IKCTICPUMEHTHI;

e XapaKTEePU30BaTh II00ATBHBIC MPOOJIEMBI, CTOSIINE TEepe] YeTOBEUSCTBOM:
HPHEPTreTUYECKUE, CHIPHEBBIC, IKOJIOTUYECKUE, — U POJb (PU3UKH B PEIICHUU DTHUX
pobJieM;

epemaTh MPAKTUKO-OPUCHTHUPOBAHHBIE  KAYCCTBEHHBIE W  PAaCUCTHBIC
dbuszndeckue 3a7a4n ¢ BBIOOPOM (HHU3UUECKON MOJIENH,

®LICTIOJB3YSl HECKOJIBKO (DU3MYECKUX 3aKOHOB WM (HOPMYJ, CBS3BIBAIOIIUX
W3BECTHBIC (PH3NYCCKUE BETMYMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3CH;

®O0BSICHATh TPUHIMIBI PAOOTHI W XAPAKTEPUCTUKH H3YyUYEHHBIX MAIIWH,
pUOOPOB M TEXHUYECKUX YCTPOUCTB;

®00BICHATh YCIOBUS NPHUMEHEHHUS (U3MYCCKUX MOJCICH IpPU pelICHUU
bu3MYecKuX 3a7a4, HaXOJWTh JCKBATHYIO IMPEUIOKEHHON 3amadye (U3HUCCKYIO
MOJIeJIb, pasperniaTh Mpo0eMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U TPHU

IIOMOIIIM METOJIOB OIIEHKHU.



11 kaacce

JIMYHOCTHBIC PE3VIIBTATHI:

e yMEHUE YNPABIIATh CBOECH ITO3HABATENBHON JEATEIbHOCTBIO;

®rOTOBHOCTb U  CIIOCOOHOCTh K  00pa3oBaHUIO, B TOM  4YHCIIE
caM000pa30BaHUIO, Ha NPOTSDKEHUU BCEH JKM3HHU; CO3HATEIBHOE OTHOLICHHE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEUIHOW NpO(EeCCUOHATBHOU U
OOIIIECTBEHHOM 1€ATEIbHOCTH;

®yMEHHME COTPYIHHMYATH CO B3POCIBIM, CBEPCTHHUKAMH, IETbMHU MJIAJILIETO
BO3pacTa B 00pa3oBaTesbHOM, yueOHO-HCCIeA0BATEIbCKOM, MPOEKTHON U IPYIHX
BUJIAX JEATEIBHOCTH;

¢Cc(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH; OCO3HAHHE 3HAYMMOCTH HAyKH, BJIAJICHUS TOCTOBEPHOU
uHbopMalel O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOM U
OTEUYECTBEHHOW HAYKH;

®3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTpPONCTBE MUpPA U OOILECTBA;
TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

®[10JI0KUTEIIBHOE OTHOILIECHUE K TPy, LIEJICYCTPEMIIEHHOCTD;

®OKOJIOTMYECKAs KyJbTypa, O€peKHOE OTHOLIEHHWE K POJHON 3eMile,
OpuUpoIHbIM OorarctBam Poccun M MHpa, NMOHMMaHME OTBETCTBEHHOCTH 3a
COCTOSIHUE IIPUPOJHBIX PECYPCOB U PA3yMHOE IIPUPOAOIIOIB30BaHNUE.

MCT&HDCI{M@THBIC PE3VIIBTATHI:

®CaMOCTOSITEIBHO ~ OMpEAeNATh LeNH, CTaBUThb U (OPMYJIMPOBAThH
COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

® OIIPENIEIIATh HECKOJIBKO ITyTEH TOCTUKEHHUSI TIOCTABIICHHON LIEJIN;

®COIIOCTABJIAITh TIOJIYYEHHBIM pPE3ylbTaT JEATEIIBHOCTH C IOCTAaBJICHHOU
3apaHee LEINbIO;

©0CO3HABATh MOCJIEACTBUS JOCTUKEHUS [IOCTABJIICHHOM LIEHU B 1€ TEIbHOCTH,
COOCTBEHHOM MHU3HU U KU3HU OKPYKAIOIINX JIHOIEH;

®OCYUIECTBIIATh Pa3BEPHYTHIM HH(DOPMALMOHHBIA TMOUCK M CTaBUTh Ha €ro

OCHOBE HOBHIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;



®ICKaTh U HAXOAUTH 0000IIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

®BBLIXOJUTh 332 paMKH  Y4yeOHOro mpeIMeTa H  OCYIIECTBIISTH
LEJICHANPABICHHBIA IMOUCK BO3MOXXHOCTU IIMPOKOrO0 TEPEHOCa CPEACTB U
CIIOCOOOB JICUCTBUS;

®BBLICTPANBATh MHANBUAYATHHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YIUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

®OCYIIIECTBIIATh JIEJIOBYI0 KOMMYHHMKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBbIMU (KaK BHYTpH 00pa30BaTEIbHON OpraHU3alliK, TaK U 3a €€ Mpeeiamu);

®pa3BEPHYTO, JIOTMYHO MW TOYHO H3JIaraTh CBOK TOYKY 3pEHUS C
HCITIOJIb30BAHUEM AJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) A3BIKOBBIX CPEJICTB;

®COTJIAaCOBBIBATH MO3UIIMU WICHOB KOMaHbl B TIpoliecce padoThl HaJ OOIIUM
POYKTOM/PEIICHUEM;

®BOCIIPUHUMATh KPUTHUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO
pa3BUTHS;

®TOYHO U EMKO (HOPMYyIHUPOBATh KaK KPUTUYECKUE, TaK U OJOOpUTEITHHBIC
3aMe4yaHus B aApec APYrux JIIoAed B paMKax JejJoBOM U 00pa3oBaTesIbHOU
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOYHBIX CYXKICHHM.

HD@I[MCTHBIC PC3VYJIbTATHI.

Buvinycknuk nayuumces:

®ICII0JIb30BaTh HMH(POpPMAINIO (PU3NUECKOTO COJAEpKAaHUS TPU PEIICHUU
y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX M HUCCIENOBATEIBCKUX 3a7a4, UHTETPUPYS
MH(OPMAIUIO U3 Pa3IMYHBIX HCTOYHUKOB U KPUTHUECKH €€ OLICHHUBAs;

epa3iMyaTh M yMETb HCIOJB30BaTh B  Yy4eOHO-HCCIIEAOBATEIbCKOM
JeSITEIbBHOCTH METO/Ibl HAyYHOTO MO3HaHUs (Ha0Jto/IeHue, ONMCaHue, U3MEPEHHUE,
HKCIIEPUMEHT, BBIJBUKEHUE TUIIOTE3bI, MOJEIUPOBAHKE U JIP.) U POPMBI HAYUHOTO
no3HaHus ((haKThl, 3aKOHBI, TEOPHH), JEMOHCTPUPYS HA TPHUMEpPaX UX POIb H
MECTO B HAYYHOM IO3HAHUU;

®[IPOBOJIUTH TPSIMbIE W KOCBEHHBbIC HM3MEHEHUS (U3UYECKUX BEIUYMH,

BBIOWpasi M3MEpPUTENbHBIE TPUOOPHI C YYETOM HEOOXOJUMON TOYHOCTH



W3MEPEHUN, IUIAHUPOBATh XOJ W3MEPEHMH, NOJIydaTb 3HA4YEHUE H3MEPSEMOU
BEJIMUMHBI U OIICHUBATh OTHOCUTENBHYIO TOTPEIIHOCTD I10 33JaHHBIM (popMyTiam;

®CIIOJIb30BATh JIJII ONUCAHUS XapakTepa MpPOTEKaHUs (PU3NUECKUX
IPOLECCOB (PU3MUECKHUE BEIUYMHBI U JEMOHCTPUPOBATh B3aMMOCBSA3b MEXAY
HUMU;

®CIIOJIb30BATh JUJII  OINWCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX
IPOLECCOB (PU3UUECKHE 3aKOHBI C YUETOM I'PaHUIL] UX IPUMEHUMOCTH;

epeniaTh KA4yeCTBEHHbIE 3aJadyd (B TOM YHCIE€ M MEXKIPEAMETHOIO
XapakTepa): UCIOoNb3ysd MOJENH, (pU3NUeCKUe BEJIMYMHBI U 3aKOHBI, BEICTPAUBATh
JOTHYECKH BEPHYIO LENOUYKY OOBSCHEHHUs (J0Ka3aTeNbCTBA) NPEJIOKEHHOIO B
3a/1ayue npoiecca (SIBJICHUS);

epellaTh PAacueTHBIE 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOJEINbl0: Ha
OCHOBE aHajM3a YCIOBHUS 3aJadd BBIICHATH (U3MUYECKYI0 MOJENb, HAXOIUTh
(bu3nYecKue BETUUHHBI U 3aKOHBI, HEOOXOAMMBIE U JIOCTATOYHBIE JIS €€ PEIICHUs,
IIPOBOJUTE PACUETHI U POBEPATH NOJYYCHHBIN PE3YJIbTAT;

®YUHUTHIBATh I'PAHULIBI MPUMEHEHUS U3YYEHHBIX (PU3NYECKHX MOJENEH Mpu
pelIeHNH (PU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

®ICII0JIb30BaTh MH(OPMALIMIO U MPUMEHITh 3HAHUS O MPUHIMNAX PabOTHl U
OCHOBHBIX  XapaKTEpUCTUKAaX H3YYEHHBIX MalluH, MOpHUOOPOB U  JPYTUX
TEXHUYECKUX  YCTPOMCTB Uil pelIeHus PAKTUYECKHUX, y4eOHO-
MCCJIEIOBATEIBCKUX U IPOEKTHBIX 33/a4.

Buinycknux noayuum 603MOoHCHOCHb HAYYUMbCA:

®[IOHUMATh U OOBICHATH LEJOCTHOCTh (PU3NYECKON TEOpUHU, pa3auvarh
I'PaHUIIbl €€ TPUMEHUMOCTH U MECTO B PSIY APYTUX (PU3MUECKHUX TEOPHii;

®BJIAJICTh IIPUEMAMU IIOCTPOCHUSI TEOPETUUYECKUX JIOKA3ATENBbCTB, a4 TAKXKE
MPOTHO3UPOBAHUSI OCOOCHHOCTEW MPOTEKaHUsI (PU3NUYECKUX SIBJIEHUN U MPOIIECCOB
Ha OCHOBE IMOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEINIbCTB;

®XapaKTEPU30BaTh CUCTEMHYK0 CBSI3b  MEXKIYy  OCHOBOIOJATraroIIMMHU
HAyYHBIMU TMOHSATUSMU: MPOCTPAHCTBO, BpeMs, MmaTepus (BEIIECTBO, IIOJIE),

JIBUKEHUE, CUJIA, DHEPI U,



®BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHS OCHOBOTIOJATAIONINX (HU3UIECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

® CaMOCTOSITENILHO MJIAHUPOBATH U MPOBOJAUTH (PU3UUECKHUE IKCIIEPUMEHTHI;

®XapaKTEepPU30BaTh rI00aIbHbIE MPOOJIEMBI, CTOAIINE MEPE]] YeTOBEYECTBOM:
HPHEPreTUYECKUE, CHIPHEBBIC, IKOJIOTUYECKUE, — U POJIb (PU3UKU B PEIICHUH ITHX
po0em;

epelIaTh  MPAKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHBIE W  PACUYETHBIC
dbuznyeckue 3a1aun ¢ BHIOOPOM (PU3HUECKON MOICIH,

®LICTIOJIb3YS] HECKOJIBKO (DPM3MYECKUX 3aKOHOB WM (DOPMYJ, CBA3BIBAIOLIUX
U3BECTHBIC (PU3NYECKUE BETMYMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

®O0DBICHATh MPUHIMIBI PAOOThl U XAPAKTEPUCTUKH H3YyUYEHHBIX MaIuH,
NpUOOPOB U TEXHUUYECKUX YCTPOUCTB;

®O0BSCHITh YCIOBHUS MNPUMEHEHUS (PU3UMYECKUX MOJEICH MNpHU pelieHuu
bu3nueckux 3a7a4, HaAXOAUTh AJIEKBATHYIO TMPEUIOKEHHON 3amadye (HU3HUECKYIO
MOJIeJIb, pa3peniaTh Ipo0ieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U MPHU
ITOMOIIY METOAO0B OLICHKH.

Conep:kanue Kypca
10x1acc 6a30BbIi ypoBeHb (68 yacos)

Du3uKa U eCTECTBEHHO-HAYYHBIA METOJ MO3HAHMA npupoabl. Pusuka —
dyHmamMeHTalibHasE Hayka o mpupoje. Hayunelii MeTon mo3HaHus. MeTobl
uccienoBanus (puanyeckux siiaeHud. MogenupoBaHue (U3MUECKUX SIBJICHUUA U
npoiieccoB. Hayunsie ¢dakTel u runore3bl. OU3NUecKUe 3aKOHBI U TPAHMIIBI MX
MPUMEHUMOCTH. DU3NUECKUE TEOPUM WU MNPUHLIUIN COOTBETCTBUS. DuU3MUECKHE
BenuuuHbL. [lorpemHocTn u3MepeHuil (U3MYECKUX BENWYMH. Poib U MeCTo
bu3uky B GopMUPOBAaHUHN COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B MPAKTUIECKOM
NEeATEIILHOCTH JTIOAEH.

Mexanuka. Mexanuueckoe aBmwkeHue. Cucrema otcyéra. TpaekTopwus.
ITyte. Ilepememienne. CkopocTh. Y ckopeHue. PaBHOMEpHOE U PABHOYCKOPEHHOE
IPSAMOJIMHEWHOE JIBMKCHUE. YPAaBHEHUE [IBWXKEHHS. MIHOBEHHAass U CpENHssA

CKOpOCTb. PaBHOMEpHOE JBMXKEHUE MO OKpyX)HOCTH. KuHemarnka abCOIIOTHO



TBepaoro Tena.OCHOBHOE YTBEpXKJEHHME MEXaHUKu. BzaumoneiicTBue Tenl.
Ssnenne unepuuu. Cuna. Macca. MHepuuanbHble CHUCTEMBI OTCYETA. 3aKOHBI
nuHamukd Herotona. Cuiia TsKecTH, BEC, HEBECOMOCTh. CHIIbI YIIPYTOCTH, CUIIbI
TpeHUs. 3aKOHbI: BCEMHPHOro TAroTeHus, ['yka, TpeHusa. ['eouneHTpuueckas
cucrema orcuera. VIMmynbCc MaTepuanibHOW TOYKUM M CUCTEMBbI. VIMITynbC CHIIBL.
3aKoH coxpaHeHus uMIyjibca. Mexanuueckas padbora. MoiHocTs. Mexannueckas
DHEPrus MaTEPHATIBHOM TOYKM M CUCTEMBL. 3aKOH COXPAHEHHS MEXaHUYECKON
sHepruu. Pabora cuiibl TsoKeCTH M CWIIbI yHpyroctd. PaBHOBecHe MarepuanibHOU
TOYKA W TBEPAOro Tena. MOMEHT CWIBL. YCIOBHS paBHOBecusa. PaBHOBecue
YKAJKOCTH U rasa.

Mouieky/ispHas GpU3HKa U TepMOAUHAMUKA. MOJIEKyIIpHO-KUHETHYECKAS
teopusi (MKT) ctpoenust BemiectBa W €€ SKCIEPUMEHTAIBHBIC JOKa3aTEIhCTBA.
Temneparypa. TemnoBoe paBHOBecue. bpoyHoBckoe nBrmkeHue. CrtpoeHue
ra3oo0pa3HbIX, TBEPJbIX M KUJIKUX Tell. AOCONIOTHas TemIepaTrypa Kak Mepa
CpPEIHEN KMHETUYECKOW SHEPTUHU TETUIOBOTO ABVKEHHSI 4aCTHUI BelecTBa. Moaennb
uaeanpHoro rasza. /[laBnenwe raza. OcHoBHoe ypaBHeHue MKT. VYpaBHeHue
COCTOSIHMSI WJeallbHOro rasa. YpaBHeHue MenneneeBa-Kianeipona. ['azoBbie
3aKOHBI.ATpEraTHble COCTOsSIHHMS BellecTBa. HacelmieHHslid mnap. BiaxxHOCTb
BO31yxa. BayTpenuss sueprus. Pabota u Termonepenaya Kak criocoobl U3BMEHEHUS
BHYTpPEHHEl dHepruu. YpaBHeHHE TermjoBoro OanaHca. IlepBblii  3akoH
TepMOJUHAMHUKU. BTopoit 3akoH TepMoanHamuku. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [Ipuniune! aerictus u K11 TermoBsix aBUrartene.

OCHOBBI JIEKTPOAMHAMMKH. JJEKTPUYECKHUE 3apsAipl. 3aKOH COXPAHCHHS
ANIEKTpUUYECKOro 3apsana. 3akoH Kynona. Dnektpuueckoe nosue. HanpsoxéHHoCTh 1
IOTEHIMAJl  DJIEKTPOCTATHUYECKOro  Mojid.  JIuHMM  HanpsokEHHOCTH U
DKBUMNOTEHUHUAIbHBIE MNOBEpXHOCTU. IlpmHmun cynepnosunuun noneu. Iloie
TOYEYHOI0 3apsla M 3apsuKeHHOro mapa. lloreHnuansHas 3HEPTUs 3apssKEeHHOIO
T€Ja B OJHOPOAHOM DJIEKTPOCTATUYECKOM IToje. Pa3HOCTH MOTEHIMANOB.
Onextpoémkocts.  KoHzmeHcarop. DHeprus  3apspKEHHOIO  KOHAEHCATopa.

[Ipumenenue konaeHcatopoB. l[locTostHHBIM snekTpuueckuid TOK. CHila TOKa.



Conporusinienue. IlocienoBarenbHoe U NapajljIeIbHOE COEAMHEHUE POBOJIHHUKOB.
3akon Jlxoynsa-Jlenua. DnexkrpoaBumkymias cuia. 3akoH Oma JjIsl MOJIHOW IIEMu.
DNEeKTpUYECKUA TOK B METaulaX, 3JIEKTPOJUTAax, IMOJYNPOBOJHUKAX, rasax M
BAKyyMe. CamMocTosTenbHBIN 51 HECAMOCTOATEIbHBIN paspsabl.
CBepXnpoBOAUMOCTb

11kaacc 6a30BbIi ypoBeHb (68 yacoB)

MaruuTHOe moJsie. DJIEKTpOMarHuTHasE MHAYKLKSA. MarautHoe noJie. Bektop
MAarHuTHOW WHIYKUHWH. [[elicTBUE MArHUTHOIO IOJISI Ha NMPOBOJHUK C TOKOM U
JIBIKYIYIOCS 3apsKeHHYI0 yactuny. Cuna Amnepa u cuia Jlopenna. MarHutHsie
CBOMCTBA BEUIECTBA. SIBIEHUE AIEKTPOMAarHUTHOM MHAYKIWH. MarHuTHBIA ITOTOK.
[IpaBuno JleHna. 3aK0H 3JEKTPOMAarHUTHOW MHIYKUWU. SIBIEHHE CAMOWHIYKLHH.
NHIyKTUBHOCTB. DJIIEKTPOMArHUTHOE TOJIE. DHEPTHS JIEKTPOMArHUTHOTO ITOJIS.

Konebanusas um BoaHbL. Mexanuueckue KoseOaHus. [apmoHuueckue
kosnebanusi. CBOOOAHbIE, 3aTyXalolIKe, BEIHYXACHHbIE KoseOanus. [IpeBpamenus
PHEpruM mnpu  KosebaHuax. Pe3oHaHc. DIEKTpOMarHUTHbIE — KOJIEOAHUS.
Konebarenbupiii  koHTyp. [lepemenHblil snektpuyeckuii Tok. Pe3oHanc B
aneKkTpudeckoil nenu. [Ipon3BoaCcTBO, nepegaya U UCHOJIb30BAHUE INEKTPUIECKOU
sHeprun. Mexanudeckue BoaHbL. [IpogonapHbie U onepeyHslie BoJIHbI. CKOPOCTh U
JuiHa — BoiHBL.  UMHTepdepeHuus u  audpakuusa.  3BYKOBBIE  BOJIHBIL
DJIEKTPOMarHuTHBIE BOJIHBI. DKCIEpUMEHTAIBHOE oOHapy>KeHue
AJIEKTPOMArHUTHBIX BOJH. M300perenne pamuo A.C.IlomoBeimM. CBoiicTBa
DIIEKTPOMArHUTHBIX BOJH. /J[Mama3oHbl AIEKTPOMArHUTHBIX W3JIYYEHHH U HX
IpakTU4eCcKoe npuMeHeHue. [Ipon3BoACTBO, mepemada W MCIOJIb30BaHUE
AIEKTpUYECKOU dHeprun. [ IpuHIMIIBI paIuOCBSI3U U TEJICBUACHUS.

Onrtuka. CkOpoCcTh CBETa. 3aKOHBI OTPaXEHHS W MPEJIOMIICHUS CBETa.
[TomHoe otrpaxenue.@opMyna TOHKOM JMH3bl. BOJHOBBIE CBOMCTBAa CBETA:
nucnepcusi, uUHTeppepeHuus, audpakuus, MNoaspu3auus. Buasl H3IydeHHH.
Cnexktpanpubiii aHanu3. lllkana snekTpoMarHUTHBIX BOJH. KopmyckyinspHo-

BOJIHOBOM JAyaJIU3M.



OCHOBBI CHEUUaIbHOW TEOPUM OTHOCHTENBHOCTH. IlocTynaTel Teopum
OTHOCUTEIBHOCTH U CIEIACTBUA U3 HUX. IHBapMaHTHOCTh MOAYJISl CKOPOCTH CBETA
B BakyyMe. DHeprusi mokosi. CBsi3b MacChl M HEPTUU CBOOOHOM YACTHUIIBI.

KBanroBas ¢usuka. @usnka atoma u atoMHoro saapa. ['unoresza M. Ilnanka.
dotosnektpuueckuii dpdexr. Teopus dorordpdexra. doronsl. IlnanerapHas
Mozaenb aroma. OOBbACHEHHE JMHEHYaTOro CIEKTpa BOJOpOAA HAa OCHOBE
KBaHTOBBIX MOCTyJaToB bopa. Jlazeppl. CocTaB M CTpPOEHUE ATOMHBIX SAEP.
OHeprusi CBsI3M aTOMHBIX siep. Buabl paaroakTUBHBIX MPEBPAIICHUNA ATOMHBIX
Anep. 3aKOH paJMOaKTUBHOrO pacnaga. fAxepueie peakumu. llemHas peaknus
nenenust  saep. llpumeHeHue SAEpHONM SHEPTUM. ODJIEMEHTAPHBIC YACTHUIIBL.
@DyH1aMEHTaJIbHbIE B3aNMOJECHCTBUS.

Crpoenne Bcenennon. ConHeyHass cucTeMma: IUIAaHETbBI M Mallble TeJa,
cucrema 3emisi-Jlyna. Ctpoenue u spomonus ConHua u 3BE€3a. Knaccuduxarms
3BE3M. 3BE3ABI M HMCTOYHUKA uX OdHepruu. lamaktnka. CoBpeMEHHBIE
IIPEACTABIICHUS O CTPOEHUH U IBOJIIOIUU BeeeHHoi.

TemaTnueckoe miannposanme 10 kinacc 6a30BbIil ypoBeHb (68 yacoB)

r—

~ Nen/n H3yyaembiii garepnan ~ Kon-Bo

! — 1 NN 4

1 Benenue 1
2 Mexanuka 22 .

3 Monekynsipuas ¢usuka. TepmoauHaMuka. | 21
4 DNeKTpoAHHAMHKA | 24 |

HUTOI'O 68
= - |

TemaTnueckoe mannposanme 11 kiaacc 6a30Bbiil ypoBeHb (68 yacoB)



| Nen/n Wsyuaemblii MaTepHa Kon-Bo
4acoB

1 DneKTpoAMHAMHKA 11

2 Konebauus u BOJHBI 13

3 OnrHKa 14

4 Onementsl CTO 3

5 KanToBas Qusnka 16

6 3HaueHue PU3HKH 1

7 Crpoenwe 1 3BomonHs BeenenHo# 10
UTOI'O 68

Kpurepun u HOpMbI OLICHKH 3HAHW, YMEHUI U HABBIKOB 00y4aI0IMXCH
no ¢usuke.

O1eHKa YCTHBIX OTBETOB YUYALIIUXCS.

OtmMmeTka «5» CTaBUTCS B TOM CiIy4dae, €CJIM YYalllUiCs MOKa3bIBAET BEPHOE

MOHMMaHWe  (PU3UUEeCKON  CYIIHOCTM  pacCMaTpUBaeMbIX  SIBJICHUH U
3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHM, 1A€T TOYHOE OIPEICIICHUE U UCTOJIKOBAaHUE
OCHOBHBIX TOHATHUH M 3aKOHOB, TEOPHM, a TaKXke€ IPABUIBLHOE ONPEACIICHUE
bu3MYeCcKuX BEIMYMH, UX €IUHUIl U CTIOCOOOB M3MEPEHUS; TPABUILHO BBITIOTHSIET
YepTeXKHU, CXEMbl MW Tpadukh; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COINPOBOXJIAET PACCKa3 HOBBIMU MPUMEpPAMH, YMEET MPUMEHSITh 3HAHUS B HOBOM
CUTYalLlUU MPU BBINOJIHEHUH ITPAKTUYECKUX 3aIAHUN; MOXKET YCTAHABJIMBAThH CBS3b
MEX]ly U3y4aeMbIM M paHEee U3YUYEHHBIM MaTEPHATIOM 10 Kypcy (PU3UKH, a TAKKE C
MAaTEPUAJIOM YCBOCHHBIM IPU U3YYEHHUU APYTUX MPEIMETOB.

OtMmeTKa «4» CTAaBUTCA B TOM ClIydac, €CJIM OTBCT YUCHHKA YIOBJICTBOPACT

OCHOBHBIM TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJIb30BaAHUS
COOCTBEHHOI'0 IUIaHA, HOBBIX NPHUMEPOB, 0€3 NPUMEHEHHs 3HAHUW B HOBOM
CUTyalluM, ©O€3 MHCHOJb30BAHMS CBSI3ed C paHee U3YUYCHHBIM MaTepHalioM,

YCBOEHHBIM IPU U3YYEHHUH JPYTUX MPEAMETOB; €CIM YYAIIHUKCSA JOMYCTHI OIOHY



omuOKy miaM He 0ojee NBYX HEIOYETOB M MOXKET HUCIPABUTh UX CAMOCTOSTEIHLHO
WJIU C HEOOJIBIIION MOMOIIBI0 YUUTETIS.

OtMmeTKa «3» CTaBUTCS B TOM cilydac, €ClIi yanIHﬁCH IMpaBUJIbHO ITIOHHUMACT

(U3UYECKYIO CYIIHOCTh PacCMaTpUBAEMBIX SBJICHUM M 3aKOHOMEPHOCTEHW, HO B
OTBETE UMEIOTCSl OTIEJIbHBIE MPOOEThl B YCBOCHUHM BOIPOCOB Kypca (PU3HUKH; HE
NPEeNsSTCTBYEeT JalbHEHIIeMy YCBOCHHUIO MPOTPAMMHOIO MaTepuaia, yMeeT
MPUMEHSITh MOJTYYCHHBIC 3HAHUS MPU PEUICHUH MPOCTHIX 3a7a4 C UCIOJIb30BaHUEM
rOTOBbIX (OpMyJ, HO 3aTpPyIHSETCSs TMpU pelIeHUuH 3ajay, TpeOyroumx
npeoOpa3zoBaHusi HEKOTOPBIX (HOPMYIT; AOMYCTUI HE OoJiee OJJHON rpyOoi U OJTHOM
HerpyOoi omuoOKu, He 0oJiee IBYX-TPEX HErPYyObIX HEOUYETOB.

OLleHKa «2» CTaBUTCA B TOM CJIydae, €ClIM yJalluics HE OBJIa/Ie] OCHOBHBIMU
3HAHUSMHU B COOTBETCTBUM C TPEOOBAHUAMHM M JOMYCTUI OOJbIIE OIIUOOK U
HEJI0YETOB, YeM HEOOXOMUMO JIJIsl OILICHKH 3.

OueHKa NUCbMEHHBLIX KOHTPOJBHBLIX PA0OT.

OTMeTKa «5» CTaBUTCS 32 padOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OImMOOK U

HCOO0YCTOB.

OtmeTka «4» cTaBUTCA 3a padoOTy, BBHINOJHEHHYIO MOJHOCTBbIO, HO MpHU

HaJU4YuU He 0oJiee OJJHOM OMMOKH W OJHOTO HeJoueTa, He 00jiee TpeX HeI0UETOB.

OtrmeTrka «3» craBUTCS 3a pabOTy, BBINOJHEHHYIO Ha 2/3 Bceil paboOThI

MPaBUJIBLHO WM MPU JOMYIIEHUH HE 0osiee 0JHOM IrpyOoii omuoOKu, He Oosee Tpex
HErpyObIX OIIMOOK, OJHOW HETPy0Ooil OMMOKK M TpeX HEIOYETOB, MPU HAIUYUU
YEeTBIPEX-TISITH HEJIOUETOB.

OtMmeTKa «2» cTaBUTCS 32 padOTy, B KOTOPOM YHMCIIO OLIMOOK U HEAOYETOB

MPEBBICHIIO HOPMY JIJISI OIIEHKH 3 WJIM MPABUIILHO BBIMIOJTHEHO MEeHee 2/3 padoThl.

Ouenka JjabopaTopHbIX padoT.

OTMeTKa «5» CTaBUTCS B TOM Cllydae, €CJIM YJalluics BBITOJHUI paboTy B

MOJITHOM 00beMe C COOJI0IEHHEeM HEO0X0IMMOM MOCIIeIOBATEIFHOCTH TPOBEICHUS
OTBITOB U U3MEPEHUM; CAaMOCTOATEILHO U PAllMOHAIBHO MOHTUPYET HE0OXO0IuMOe
00OpyZI0BaHUE; BCE OMBITHI IPOBOJUT B YCIOBUAX M PEKUMAX, 00ECIIEUNBAIOIINX

MOJTyYE€HHUE TIPABUIILHBIX PE3YJILTATOB U BBIBOJIOB; COOII0IaeT TpeOOBAHUS TTPABUII



0e30MacHOro Tpynaa; B OTYETE MPABWIBHO M AKKYpAaTHO BBINOJIHAET BCE 3aIUCH,
TaONUIBI, PUCYHKH, YEPTEXKH, Tpa(uKu, BBIYUCICHHUS, MPABHIBHO BBIMOTHSIET

aHaJIn3 HOFpE?IHHOCTGfI.

OtmeTKka «4» CTAaBUTCSA B TOM CiIy4ae, €CIM yYalluiCs BBIMOJHWI paboTy B
COOTBETCTBHM C TPEOOBAHUSAMHU K OIEHKE 5, HO JOIMYCTHJI JBa-TPHU HEIOYECTa, HE
0oJiee 0HOM HErpyOOi OMMOKK M OJTHOTO HEeJoUeTa.

OtrMeTKa «3» CTaBUTCS B TOM ClIy4ae, €CJIM YYalluics BBIMOJHUI paboOTy HE

HOJIHOCTBIO, HO OOBEM BBIIIOJIHEHHON 4YacTU TaKOB, YTO IO3BOJSET IOJYyYUTh
NpaBUIbHBIE pE3yNbTaThl U BBIBOJBL, €CIM B XOJE€ INPOBEICHUA ONbITA U
W3MEPEHU ObLIN JOIMYIIEHBI OIIMOKHU.

OtMeTKa «2)» CTaBUTCSA B TOM cliydac, CClId yanHHﬁCH BBIITOJIHNII pa60Ty HC

MOJHOCTBI0O U 00BEM BBIMOJHEHHOW pabOThl HE MO3BOJIAET CETIaTh MPaBUIIbHbBIC
BBIBO/IbI, BEIYHMCIICHHUS; HAOIO/ICHUS TPOBOIUIUCH HEMTPABUIBHO.

Bo Bcex cnydasx oOI€HKa CHW)KAeTCs, €CIU YdYalluiics He coOroaan
TpeboBaHuUii MpaBuyl 0€30MaCHOTO TPYa.

IlepedyeHb OIIMOOK.

I. I'pyObie ommoku.

1. Hes3Hnanue omnpeneneHuid OCHOBHBIX TOHSTHUM, 3aKOHOB, IIpaBuJI,
MOJIOKCHUH  TeopuH, (GopMyn, OOMICIPUHSATHIX CHMBOJIOB, OOO3HAYCHUS
(bU3UYECKUX BEJIMYMH, €IUHUIBI U3MEPEHHUS.

2. HeyMeHue BBIICIIATH B OTBETE IJIaBHOE.

3. HeyMenue npuMeHSATH 3HAHUA JUIS pELICHUs] 3a7a4y U OOBSICHEHUS
(bu3nYecKuX SIBJICHUN; HEMPABUIBbHO C(HOPMYITUPOBAHHBIE BOMPOCHI, 3aaHUs WU
HEBEPHBIC OOBSICHEHHUS XOJla MX PEIICHUS, HE3HAHUE MPHUEMOB PEIICHHS 3ajad,
aHAJIOTUYHBIE paHee PEIICHHBIM B  KJacce, OIIMOKH, IOKa3bIBAIOIINE
HEMPaBWIbHOE MOHUMAHHME YCIIOBUS 3aJa4dl WM HEMPABUIBHOE HMCTOJKOBAHUS
peILICHUS.

4. HeyMeHue YnuTaTh U CTPOUTH IpaUKU U TPUHIIUITHATBHBIE CXEMBI.



5. Heymenue mnoarotoButb K pabOTe YCTAaHOBKY WM J1a0OpaTOpHOE
00Opy/IOBaHUE, TMPOBECTH OMNBIT, HEOOXOAMMBIC PACUYEThl, WU HCIOIb30BATh
IIOJIyYCHHBIE JaHHBIE JUIs1 BBIBOJIOB.

6. HeOpexxnoe oTHoOmIeHHE K JAa0OpaTOpHOMY OOOPYAOBAaHHMIO U
U3MEPUTENIbHBIM NTPUOOpaMm.

7. HeyMeHue onpeaenuTs NoKazaHUue U3MEPUTEIBHOTIO Ipudopa.

8. Hapymienue tpeGoBaHuil mpaBusl 0€30MacCHOTO TPyAa MpPHU BBHIMOTHEHUU
DKCIIEPUMEHTA.

II. HerpyOnbie omuoKu

1. Herounoctu (hopMyJIMPOBOK, OMPEACIICHUN, MOHATUM, 3aKOHOB, TEOPHH,
BBI3BaHHBIE HETOJHOTOW OXBaTa OCHOBHBIX IPHU3HAKOB OINPEIEIIEMOrO MOHSTHS,
OLIMOKH, BbI3BAaHHBIE HECOOIIOJEHUEM YCIOBUW TMPOBEACHUS ONbITa WJIHU
U3MEpPECHU M.

2. OmuOKku B YCIOBHBIX OOO3HAYEHMSIX HA MPUHLIUINAIBHBIX CXEMax,
HETOYHOCTH YepTexel, rpad)uKoB, CXEM.

3. Tlponyck wiyM HETOYHOE HaNMMCaHUE HAMMEHOBAHUU €MHUL (PU3NUECKHUX
BEJIUYMH.

4. HepannoHaabHBIN BHIOOP X0J1a PEIICHHUS.

II1. Hepouernt

1. HepaunoHnanbHble 3alIUCH NPHU BBIUMCICHUSAX, HEPALUOHAIbHBIE MPUEMBI
BBIYHCIICHU, TPEOOpa30BaHUIl U PEIICHH 3a/1a4.

2. ApudmMernyeckne OMMUOKH B BBIYMCICHUSX, €CJIM 3TH OMIMOKH HE Tpydo
MCKQKAIOT PEeaJbHOCTh MOJYYEHHOIO PE3yIbTaTa.

3. OTnenpHBIEC MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA MIIM OTBETA.

4. HeOpexHoe BBIITOJHEHHE 3alIUCceH, UepTexei, cxeM, rpadukos.

5. Opdorpaduueckue u MyHKTYaIlMOHHBIE OIITHOKH.



