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PabGouas nporpamma no pusuke
Beeoenue

Pabouas mporpamma mo yueOHoMy npenmery «Dusuka» ( 6azoviti yposeHv)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMHU:

- OenepanbHbii 3akoH 0T 29.12.2012 No 273-®3 «0O6 oOpa3oBaHuu B
Poccuiickoit @eneparumy (C NOCIECIYIOMMUMI U3MEHEHUSIMU );

- npuka3 MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit @enepanuu OT
17.05.2012 Ne 413 «OO6 ytBepxkaeHUU  (denepaabHOrO0  TOCYJIapCTBEHHOTO
o0pa30BaTeIbHOrO CTaHJapTa CpeaHero oolmiero oOpa3zoBaHus» (C MOCIEIYIOUUMU
WU3MEHEHUSIMU);

- npuka3 MuHuctepcrBa npocsenieHus Poccuiickon  @enepauuu  OT
28.12.2018 Ne 345 «O ®denepasibHOM TMepeyHe YYEOHUKOB, PEKOMEHAYEMBIX K
WCIIOJIb30BAHUIO I[IPU  pEANM3alMM HMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEIUTALUIO
00pa30BaTeIbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro
o01ero oOpa3oBaHUs»;

- [IpumepHass ocHOBHasi o0Opa3oBaTelibHas NpOrpaMma CpeAaHero OoOIIEero
oOpazoBaHus, oj00peHa  pemieHueM  ¢deaepaibHOrO0  yY4eOHO-METOAUYECKOTO
oOBeAMHEHUS TI0 001IeMy 00pa3oBaHuio (MpoToko 3acenanus ot 28.06.2016 Ne 2/16-3)
- VMK (Msxumes I'.., byxoeueB b.b., Corckuit H.H./ ITox pen. IlapdbentbeBoit
H.A. 10 ., Msakumes I'.4., byxosues b.b., Yapyrun B. H./ [Tox pex. IlapdbentbeBoit
H.A. 11 kmn.)



1) Ilnanupyemble pe3yJabTaThl 0CBOCHHUS YUeOHOI 0 MpeaMeTa.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl
OTpaXaroT:
1) chopMuUpOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTHYHOCTh MBILUICHUS, YMEHUE pAaCIO3HABaTh JIOTHYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh TUIOTE3Y OT (PaKTa;
2) TOTOBHOCTb M CHOCOOHOCTH BECTH JUAJIOr C APYTMMH JIIOJbMHU, JOCTUTaThb B HEM
B3aMMONIOHUMAHMSI, HAXOJAUTh OOIIME LIETTU U COTPYIHUYATH IS UX JOCTUKEHUS;
3) HaBBIKK COTPYJIHUYECTBA CO CBEPCTHUKAMHU, IETbMU MIIAJIIETO BO3pacTa, B3POCIBIMU
B 00pa3oBaTesbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIeI0BATEIHCKOM, TPOSKTHON U
JIPYTUX BUJIAX AESATEIbHOCTH;
4) TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHUCJE CaMOOOpa30BaHHIO, HA
NPOTSHKEHUH BCEH JKM3HM; CO3HATEIbHOE OTHOUICHHE K HENPEpPHIBHOMY OOPa30BAHMIO
KaK YCIIOBHUIO YCIIEITHONW MPOPECCHOHAIBHON U OOIIECTBEHHOH eI TeTHOCTH;
5) H3CTeTHYecKoe OTHOILIEHWE K MHpY, BKJIOYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;
6) 0CO3HaHHBIN BEIOOP OyyIIel Tpodeccun U BO3MOXKHOCTEN pe
anu3anuu  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodecCHuOHANbHOU
NESATENbHOCTH KaK BO3MOXXHOCTHM YYacTHsl B PEHICHUHM JIMYHBIX, OOILECTBEHHBIX,
rOCyapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM.

1.2. MeranpeaMeTHbIE pe3yJIbTaThl
1) ymMmeHHe caMOCTOSATEIBHO OMPEACIIATD LETU ACSITEIIbHOCTH U COCTABIIATD IIAHBI
JEATENBHOCTH; CAMOCTOSITENIBHO OCYILIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEIBHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHOKEHHUS TIOCTABIICHHBIX 11€JIEH M peain3alii IIaHOB S TeIbHOCTH; BEIOMPATh
YCIEIUIHbIE CTPATEruH B PA3IMUHBIX CUTYaIlUsX;
2) yMeHue NIpOayKTUBHO OOLIATHCS U B3aMMOJIEHCTBOBATH B MPOLIECCE COBMECTHOM
NeSATENbHOCTH, YYUTHIBATH MMO3ULIMH JIPYTUX YYACTHUKOB JAEATENBHOCTH, 3P PEKTUBHO
paspematb KOHQIUKTHI;

3) BnajieHNe HaBbIKAMU MTO3HABATENbHOM, YUeOHO-UCCIEA0BATENbCKON U MPOEKTHOM
NeSTEeIbHOCTH, HABBIKAMH pa3pelieHus Mpo0seM; CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELICHUs IPAKTUYECKUX 3a4a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAO0B IIO3HAHMUS;

4) rOTOBHOCTB ¥ CIIOCOOHOCTh K CAMOCTOATENbHON MH(GOPMAIIMOHHO-TI03HABATEIBHOM
JESTEIHLHOCTH, BKIIFOYAsi YMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX
uH(pOpMAaINH, KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH MHPOPMAIIHIO, TTOTYyIAEMYTIO
U3 Pa3INIHBIX UCTOYHUKOB;

5) yMeHue UCcronb30BaTh CPEACTBA NHOOPMALIMOHHBIX U KOMMYHHKAITMOHHBIX
texHosorui (ganee — UKT) B pelieHnn KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COONMI0IEHUEM TPeOOBaHUN SPrOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTUEHBI, PeCYPCOCOEPEIKEHHUSI, PABOBBIX U STUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

6) YMCHHC OIIPCACIIATD HABHAYCHUC U (1)YHKI_II/II/I Pa3IMYHBIX CONNAJIBHBIX HHCTUTYTOB,

7) YMCHHC CaMOCTOATCIIbHO OLICHNBATh U IPUHHUMATDh PCIICHUS, OIIPCACIIAIOIINC
CTPATCruro NOBCACHUS, C y‘IéTOM IpaXaAaHCKUX U HPABCTBCHHBIX HCHHOCT@IZ;

8) BJIAICHUC SA3bIKOBBIMU CPCACTBAMH — YMCHHUC SICHO, JIOTUYHO XU TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, UCIIOJIB30BATh aICKBATHBIC A3LIKOBLIC CPCIACTBA,

9) BJIaACHHUC HABBIKAaMU MM03HABaTEJILHOM pe(bJIechm KaK OCO3HaHH: COBCPIIACMBIX
I[GﬁCTBPIﬁ N MBICJIMTCIIBHBIX IIPOUCCCOB, UX PC3YJIbTATOB U OCHOBaHPIfI, I'paHuI] CBOCTO
S3HAHUA U HC3HAHMA, HOBBIX IIO3HABATCIIBHBIX 3a1a4 U CPCACTB UX NOCTHUKCHUA.

YHuBepcaabHbie yueOHbIE JCHCTBUS:
PerynsituBHbIC
BbInyCKHUK HAYYHMTCH:
— CaMOCTOSITEJIBHO ONPENENATh LENH, 3aJaBaThb IapamMeTpbl W KPUTEPUHU, IO

KOTOPBIM MOKHO ONPEIEINTb, YTO LI€JIb JOCTUTHYTA;

— OLEHUBAaThb BO3MOXHBIE TIOCIEJACTBUSA JOCTHUKEHUS T[OCTAaBJIEHHON LEIu B
NEeATENbHOCTH, COOCTBEHHOM MU3HHM WM KU3HU OKPY>KAIOIIUX JIOJIE€H, OCHOBBIBAsICh Ha
COO0OpaXeHUX ITUKU U MOpaJIH;

— CcTaBUTh U  (OPMYJIMpPOBAaTh COOCTBEHHbIE 33Jaud B  00pa3oBaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

— OILICHMBaTh PECypChl, B TOM 4YHCII€ BpeMsl U Jpyrue HeMaTepHajbHbIE PECYpPCHI,
HEOOXOMMBIE AJIs1 JOCTHYKEHUS MTOCTABICHHOM LIEJIH;

— BbIOMpaTh MYTh JOCTHKEHUS 1I€JM, TUIAHUPOBATh PEIlIeHNE MOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaIbHble U HEMATEpUAIbHBIC 3aTPATHI;

—  OpraHu30BBIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX AJIA JOCTUKEHUS
NIOCTaBJICHHOMN LEJIH;

—  COMNOCTaBJIATh MOJYYEHHBIH pPE3yJbTaT JEATENbHOCTH C IIOCTaBICHHON 3apaHee

OCIBIO.

Ilo3HaBareanHbIE
BbInyCKHUK HAYYUTCSH:



— HWCKaTh W HAXOAUTh OO0OOIIEHHBIE CIMOCOOBI pEIICHUS 3aaad, B TOM YHCIE,
OCYHIECTBIIATh Pa3BEPHYTHIN HH(POPMAIIMOHHBIN IMOMCK U CTaBUTh HA €r0 OCHOBE HOBBIC
(yueOHbIe U TO3HABATEIbHBIE) 3a/1a4K;

— KPUTHYECKH OIICHWBATh M MHTEPIPETHUPOBATH MH(POPMAIIUIO C PA3HBIX TMO3HIIHH,
pacrio3HaBaTh U PUKCUPOBATH MPOTUBOPEUUs B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  UCIOJIb30BATh pazuyHbIC MO/IEJIbHO-CXEMATHYECKHE cpencTBa TUTSt
MPEICTaBIICHUS CYIIECTBEHHBIX CBS3€l M OTHOIIEHUW, a TakXke MPOTUBOPEUH,
BBISIBJICHHBIX B MHGOPMAIIMOHHBIX HCTOUHUKAX;

— HaxoIWUThb W NPUBOAUTH KPUTHYECKHUE APTyMEHThl B OTHOIICHUU JCHCTBUI U
CYKJIEHUI JpYyroro; CriOKOMHO M Pa3yMHO OTHOCUTHCA K KPUTUYECKUM 3aMEYaHUsM B
OTHOILIEHUH COOCTBEHHOTO CYXICHUS, paccMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJIUTH 3a PaMKH Y4e€OHOTO MpeaMeTa U OCYIIECTBISATH IeJICHANpPaBICHHBIN
MOMCK BO3MOXHOCTEH JIJIsl ILMPOKOTO NEPEHOCA CPEACTB U CIIOCOOOB IEHCTBHUS;

— BBICTpauBaTh HWHIUBUIYAIbHYIO 00pa30BATENbHYIO TPACKTOPHUIO, YUUTHIBAs
OTPaHUYEHUSI CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— MCHATH U YACPKHUBATDL PA3HBIC ITO3UIINH B MO03HABATEILHOU JCATCIIBHOCTH.

KomMMmyHuKaTHBHBIE
BbInyCKHUK HAYYHMTCH:
— OCYWIECTBJISITh JI€JIOBYKD KOMMYHHMKAIMK0 KAaK CO CBEPCTHUKAMHU, TaK M CO

B3pOC/BIMU (Kak BHYTpU OOpa3oBaTENbHOW OpraHU3allid, TaK W 3a €€ MpeJeamu),
noAOUpaTh MApTHEPOB I JCJIOBOM KOMMYHHMKAIIMM HUCXOAS U3 COOOpakeHUi
PEe3yIbTATUBHOCTH B3aUMOJICHCTBHUS, a HE JIUYHBIX CUMIIATHIA;

— TIpH OCYIIECTBJICHUU IPYNIOBOMN pabOThI ObITH KaK PYKOBOJMUTEIIEM, TaK U YWICHOM
KOMaHJbl B pa3HbIX poJisiX (F€HepaTop HAEH, KPUTUK, UCIOJHUTEINb, BBICTYIAIOUIUH,
AKCHEPT U T.11.);

— KOOPJAMHUPOBATh U BBIMOJHSITH PadOTy B YCIOBUSX PEATbHOTO, BUPTYyaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pPa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTh CBOI TOYKY 3PEHHUS C HCIOJIb30BaHUEM

AACKBATHBIX (YCTHBIX )51 HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,



— pacro3HaBaTh KOH(IMKTOTCHHBIE CUTYAIlMH U MPEA0TBpaIiaTh KOHMIUKTHI 10 UX
aKTUBHOW (ha3bl, BHICTPAMBATH JIEJOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIUIO, U30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KI[eHI/Iﬁ.

1.3. IIpenmeTrHble pe3ynabTaThI:
BeinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:

— JIEMOHCTPUpPOBaTh Ha MpHUMEpax poiib U MecTo (u3suku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU W
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH;

— JIGMOHCTPHpPOBaTh Ha TMpUMEpax B3aUMOCBSI3b MEXKAY (GU3UKON U JAPYyTUMH
€CTECTBCHHBIMU HAYKaMU;

— YCTaHaBIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPUMEHSTH
OCHOBHBIE (DU3HUECKHE MOJIEIH JIJIsl X OMUCAHUS U OOBSICHEHUS;

— HCMOJb30BaTh MH(MOpMaIUI0 (HU3MUYECKOTO COJAEPKaHUS MPU PEUICHUH Y4YEOHbIX,
MPAKTUYECKUX, MTPOCKTHBIX U HCCIIEOBATENbCKUX 3a/lay, HHTErpUpysl UHPOpMALUIO U3
PAa3IMYHBIX UCTOYHUKOB U KPUTUUECKH €€ OLICHUBAS,

— pas3nuMyaTh M yMETh MCIOJIb30BaTh B Y4E€OHO-UCCIEAOBATENIbCKOM IESTEIBHOCTU
METOJbl HAy4YHOrO TMO3HaHUA (HaONIOJEHHE, OMHCAHME, W3MEpPEHHUE, HKCIEPHUMEHT,
BBIJIBUKEHUE TUIIOTE3bl, MOJICITUPOBAHUE U JIp.) U (POPMBI HAYYHOTO TMO3HAHUA ((aKThI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYUYHOM NO3HAHUU;

— TPOBOJWTH TPSIMBIC W KOCBEHHBIC M3MEHCHUS (PU3NUYECKUX BEIWYWH, BhIOHMpas
U3MEpUTEIbHBIE MPUOOPHI C YYETOM HEOOXOJIMMON TOUYHOCTH U3MEPEHUM, TIIaHUPOBAThH
XOJ HW3MEpPEHHH, IIOJy4aTh 3HAYEHUE U3MEPSIEMOM BEIWYMHBI M  OLICHUBATH
OTHOCHUTEIBHYIO TOTPEIIHOCTh IO 3aJaHHBIM (PopMyIiaMm;

— TMPOBOJAMUTH HCCIEIOBAaHUS 3aBUCUMOCTEH MEXIy (PU3NYECKUMH BEIMYMHAMU:
IIPOBOJUTH U3MEPEHHUs U OINPEAEIATh Ha OCHOBE MCCIIEIOBAHUS 3HAYEHHE IapaMeTpoB,
XapaKTEPU3YIOLIUX JaHHYIO 3aBUCUMOCTh MEXIY BEJIMYMHAMH, U JEIaTh BBIBOJ C
YYETOM NOTPEIIHOCTH U3MEPEHU;

— HCIOJIb30BaTh JUIsl OMUCAHUS XapakTepa MNpPOTEeKaHHs (U3NYECKUX IMPOIIECCOB

(1)H3H‘{€CKI/I€ BCIIMYMUHBI U ACMOHCTPHUPOBATH B3AUMOCBA3b MCIKAY HUMMU;



— HWCTOJB30BaTh I OMUCAaHWSA XapakTepa MPOTEeKaHUs (PU3NYECKUX IMPOIIECCOB
¢bu3nUecKre 3aKOHbI C YYETOM IpaHUI] UX IPUMEHUMOCTH;

— pemiaTh KAadeCTBEHHBIE 33/Jadd (B TOM YHCJIE M MEXIPEIMETHOTO XapakTepa):
UCIIOJIB3YsI MOJENH, (PU3NUECKUE BETUINHBI M 3aKOHBI, BRICTPAUBATH JIOTHUYECKU BEPHYIO
HETOYKY 00BsICHEHHUS (JI0KAa3aTeIbCTBA) MPEJIOKEHHOTO B 3a7ja4e IIpoliecca (IBJIeHuUs ),

— pelaTh pacyeTHHIC 33Jaud C SBHO 3aJaHHOW (M3MYECKON MOENbI0: Ha OCHOBE
aHallM3a YCJIOBUS 3alladdl BBIACIATH (PU3UYECKYIO MOJENb, HAXOIUTh (PU3NICCKHUE
BEJIMYMHBI W 3aKOHBI, HECOOXOJWMBIC W JIOCTATOYHBIC JUII €€ PEIICHHS, IMPOBOJUTH
pacydeThl U MPOBEPSATH MOIYICHHBIN PE3YIIbTAT;

— YYUTBHIBaTh TPAHUIIBI TPUMEHEHUS HW3YUYEHHBIX (PU3NYECKUX MO Mpu
pereHny GU3NIECKUX U MEKIPEIMETHBIX 3a1a4;

— HWCTOJB30BaTh WH(MOpPMAIMI0O W TPUMEHSTh 3HAHUS O MPHUHIMNAX pabOThl U
OCHOBHBIX XapaKTEPHUCTHKAX HW3YYCHHBIX MAIlIMH, TMPUOOPOB M IPYTHUX TEXHHUUECKHX
YCTPOWCTB MJIsi pEIICHUS TMPAKTHUECKHUX, YYCOHO-HCCIIENOBATCILCKIUX M TPOSKTHBIX
3ajadg;

WCII0JIb30BaTh 3HAHUS 0 GU3UYECKUX 00BEKTAX U MPOIECCax B MOBCEIHEBHOMN KU3HU IS
obOecrieueHus1 0€30MacCHOCTH MPH OOpaIeHUHN ¢ IPUOOPaMU U TEXHUIECKUMU
YCTPOMCTBAMH, JIJIsI COXPAHEHUS 3JI0POBbS M COOJIIOICHHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpelie, ISl IPUHATHS PEIICHUN B TOBCEIHEBHOM KU3HU.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE MMOJYYHUT BO3MOKHOCTb HAYYUTHCH
—  noHumambv u 00bIACHAMb yejaocmHocnlob d)u3ull€CKOZZ meopuu, pasauvams cpanuysbl

ee NPUMEHUMOCIU U MeCmOo 8 psdy Opyeux Guauueckux meoputl,

— enademv Npuemamu NOCMPOEHUs MeopemuyecKux 00Ka3amenbCcms, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMell NPOMEKAHUS uU3UYecKux se1eHull U Npoyeccos8 Ha
OCHOB€ NOJIYYEeHHbIX MeoPemuUdecKux 8b1860008 U O0KA3AMEeNbCME;

—  Xapakmepuzoeamv CUCMEMHYIO C853b MeHC0) OCHOBONONALAIOWUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCMBO, 8PeMs, Mamepus (8ewecmaso, noie), 08UdiCeHUe, Culd,
oHepeusl,

—  8bl0BU2AMb 2UNOMEe3bl HA OCHOBE 3HAHUSL OCHOBONOAALANWUX (DUIUYECKUX

3aKOHOM€pHOCWl€L7 U 3dKOHO86,



—  CamMocmosimenbHoO NAAHUPOBAMb U NPOBOOUMb hu3uuecKue IKCNePUMEHMbl,

— Xapaxmepuzosams 2100abHble NPoONIeMbl, CMosAwue neped Uen08eUeCmEOM.
SHepeemuyeckue, colpbesble, IKOoN02UYecKUue, — U poib QUUKU 6 pelueHuu mux
npooaem,

—  pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemuble puzuieckue
3a0a4u ¢ 8blOOPOM PU3ULECKOU MOOENU, UCNONb3YS HECKOILKO PUUYECKUX 3aKOHO8 UNU
dopmyn,  ceazvisarOwux — ussecmHvle  uzuuecKue — BeIUYUHbl, 8  KOHMeKcme
MENCNPEOMEMHBIX C8A3El;

—  00VACHAMb NPUHYUNBL pAOOMbBL U XAPAKMEPUCTNUKU U3YYEHHBIX MAUUH, NPUOOPOS
U MEeXHUYeCKUX YCmpoucms;

—  00VACHAMb YCNOBUA NPUMEHEHUST usuLecKux mooeiel npu peueHuy Gu3uiecKux
3a0a4, HAxX00UMb A0EeK8AMHYIO NPEVNONCEHHOU 3a0ate GU3ULECKYI0 MOOeb, pA3peuams

npo@zezwy KaK Ha OCHO6€ UMeNUWUXCA 3HCZHM1/7, maxk u npu nomowu Memoooes OYEHKU.



2) Conep:xanue yueoHoro npeamera 204 yaca

10 xnace (102 gaca)

ba3oBblii ypoBeHb

Du3uKa M eCTeCTBEHHO-HAYYHbIN MeTO NMO3HAHUs MPUPOoAbI (3)

®dusrka — pyHgamMeHTanbHas Hayka o npupoje. HayuHblil MeTo1 mo3HaHus MUpa.
B3aumocBsi3b Mexy GU3MKON U JPYTUMH €CTECTBEHHBIMU HayKaMH. MeTO Ibl Hay4HOTO
uccneaoBanus pu3ndeckux spieHui. [lorpeninoctu n3mepeHni pu3nueckux BEIUYUH.
MopenrpoBaHue SBICHUI U IPOLIECCOB IPUPOIbI. 3aKOHOMEPHOCTh U CIIyYaHHOCTb.
['panuiibl npuMeHUMOCTH (pr3ndeckoro 3akoHa. OU3nvecKkue TEOPUU U MPUHIIUII
cooTBeTcTBUs. POk 1 MecTo usuku B popMUPOBAHUN COBPEMEHHOM HAYyYHOU KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOAEH. Duzuka u Kyibmypa.

Kunematuka(13)

[Ipenmer u 3a1aum KIIACCUYECKOM MEXaHUKU. KuHeMaTHuecKkne XapakTepUCTUKU
MEXAHUYECKOTO JIBUKEHHS. Moaenu Tell U IBUKEHHI. PaBHOYCKOpEHHOE
MPSIMOJIMHEWHOE JIBUKEHHUE, CBOOOJIHOE TaJICHHE. JIBIXKEHUE Teja, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY. J[BUKEHUE TOUKH MO OKPYKHOCTHU. [locmynamenvhoe u
spawamenvHoe 08U CeHUe MBepO020 meJd.

JAunammuka (13)

B3aumoperictaue tein. [lpunuun cynepno3unuu cui. MHepunanbHas cuctrema oTcyera.
3akoHbl MexaHuku HproToHa. 3akoHbl BeemupHoOro tsrorenus, ['yka, cyxoro TpeHusl.
JIBrkeHne HeOECHBIX TeJl U UX UCKYCCTBEHHBIX CITyTHUKOB. A61eHus, Habtodaembie 8
HEeUHEePYUAIbHbIX CUCTEMAX omcuemd.

3aKoHBI COXpaHeHHNs] UMITYJIbCca U YHeprun(7)

Nmrtynbe cuitbl. 3aKOH U3MEHEHUS M COXPaHeHHs uMITylibca. PaboTa cuitbl. 3akoH
VM3MEHEHUS U COXPAHEHHUS YHEPTUU.

PaBHOBecue MaTepuaJbHOM TOYKH M TBEPAOro TeJia(2)

PaBHOBeCHE MaTeprUAIbHON TOYKH U TBEPJIOTO TeNa. Y CJIOBUSI PAaBHOBECHS TBEPJIOTO TENa
B MHEPLIMAIIBHOM cUcTeMe oTcueTa. MOMEHT cuiibl. PaBHOBECHE KUIKOCTH M rasa.
JIBI>KEHME KUAKOCTEN U Ta30B. 3aKOH COXPAHEHUsl dHep2Ul 8 OUHAMUKE HCUOKOCU U
easa.

Mouaekyasipaas ¢puzuka(15)

[Ipenmer u 3agaun MoJieKysipHO-kuHeTH4Yeckoi Teopun (MKT) u TepmonunamMukm.
OkcnepuMmeHTanbhbie goka3arenbcTBa MKT. AGcontoTHas Temneparypa Kak Mepa
CpeaHEN KNHETUYECKON SHEPTUH TEIJIOBOTO JIBMYKEHUS YaCTHI] BellecTsa. Moaens
uaeanbHoro raza. Jlapnenue raza. Csizb MEXY JIaBJICHUEM U CPEIHEN KMHETUUYECKOM
SHEPryeu NOCTYyNaTeIbHOTO TEIIOBOTO JIBUKEHHS MOJIEKYJI HICAIbHOIO Iasa.
Mogenps naeanbHOro raza B TEpMOAMHAMUKE: ypaBHeHHEe MeHeneeBa—KnanelipoHa,
BBIpaXXEHUE U1l BHYTPEHHEW dHeprun. 3akoH /[anpToHa. ['a30BbIE 3aKOHBI.
ArperaTHbie cocTosiHUS BellecTBa. @azoBbie nepexoanl. [IpeobpazoBanue sHepruu B
dazoBbIX nepexoaax. HacrelllieHHbIC U HEHACKIIICHHBIE Mapbl. BiiaxkHOCTH BO3/yXa.
Mogaens ctpoenus xunkocren. [losepxnocmuoe namsaxcenue. Moaenb CTpOEHUS
TBEPJIbIX TeNl. Mexanuueckue ceolicmea meepovlx mei.

Tepmoaunamuka(17)



BuyTtpennsist sneprus. PaboTa u Termonepenadya Kak crmocoObl N3BMEHEHHsI BHYTPEHHEH
sHeprun. [1epBriii 3aKk0H TepMOIUHAMUKH. AabaTHBIN mporiecc. Bmopou 3axkox
MepMOOUHAMUKU.

[IpeoOpazoBanust 3Hepruu B TerioBsix MammHax. KIIJ] TenoBoit mamuuel. [{uki
Kapno. Dxonornueckue npoOaeMbl TEII0IHEPTETUKHY.

duaexrpocraTuka(12)

[Ipenmer u 3a1auu ANEKTPOJAUHAMUKH. DJIEKTPHUUECKOE B3aUMOIEHCTBUE. 3aKOH
COXpaHEHUs IEKTpUUecKoro 3apsaa. 3akoH Kynona. HanpsokeHHOCTh M MOTEHIMA
ANEKTPOCTATUYECKOTO NoJA. [IpruHIMN Cynepno3unnm 3JIEKTPUIECKUX ITosien. Pa3HoCTh
NOTEHIMAIOB. [I[pOBOJHUKH U TUANEKTPUKHU B 3IEKTPOCTATUYECKOM MOJIE.
DnekTpuueckas eMKocTb. KonnencaTop. DHEprust 3JIEKTPUYECKOTO MOJIA.
IHocTosiHHBII JIeKTpUYecKuid TOK (20)

[TocTositHHBIN AeKkTpUUeckuit Tok. DnekTpoapmxkyimas cuia (3C). 3akon Oma ais
MOJIHOM JIEKTPUUYECKOMN LEeNu. DIEKTPUUECKUN TOK B METaJLIAX, JIEKTPOJIUTAX,
IIOJIYIIPOBOJHUKAX, Ta3axX U BakyyMe. [Inazma. Onexmpoausz. I1oiynipoBOJHUKOBBIE
npubopsl. Ceepxnpoooumocme.

11 kmacc (102 yaca)

MaruutHoe moJie(16)

MarnuTHoe none. Bekrop MaraHuTHOW HHAYKIMU. [[pUHIUIT Cynepno3niiim MarHUTHBIX
nosjer. MarauTHoe 1oJjie MpoOBOJHUKA C TOKOM. [[efiCTBHE MarHUTHOTO MOJIS Ha
IIPOBOJHMUK C TOKOM M JIBHXKYILYIOCS 3apsKeHHY0 yactully. Crita Amnepa u cuna
Jlopenua.

[ToTOoK BEKTOpa MarHUTHOM MHIAYKLIHH. SIBIIEHHE 3JIEKTPOMATHUTHOW MHAYKIUHU. 3aKOH
AIEKTPOMArHuTHOU MHAYKIUU. DJ[C MHAYKIMHU B IBUKYIIUXCA NpoBOoAHUKAX. [TpaBuiio
Jlenna. fIBnenue caMOUHAYKUHMU. THIYKTUBHOCTh. DHEPIHUs SIEKTPOMArHUTHOTO TOJIA.
MarsuTHble CBOMCTBA BEILIECTBA.

DJIeKTPOMATHUTHBIE KoJ1e0aHus(25)

OnextpomaruutHeie kKonebanus. Konebarenbubiit KOHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJieOaHus. BIHYXIEHHbIE 2JIEKTPOMAarHUTHbIC KOJICOaHMsI.
Pe3onanc. Ilepemennslii Tok. KoHeHCaTOp M KaTylmika B LIENU IIEPEMEHHOTO TOKA.
[TpousBoaCTBO, NIepeaada v MOTPEOICHNUE IEKTPUICCKON IHEPTUU. DIeMeHMAPHAL
meopusi mpancgopmamopa.

DJIEKTPOMArHUTHOE T0JIE. BUXpEBOE AMEKTPUUECKOE TTOJE. DIICKTPOMATHUTHBIE BOJIHBL.
CBoCTBA IEKTPOMArHUTHBIX BOJIH. J{Mana30Hbl JIEKTPOMATHUTHBIX U3JIYYEHHUHN U UX
MPAKTUYECKOE MTPpUMEHEHHE. [[pUHITUTIBI PaaUOCBI3U U TEJIECBUICHUSL.
I'eomerpuyeckas ontuxka(13)

I'eomeTpuueckas onruka. [I[pssMoIMHEHHOE PACIPOCTPAHEHHUE CBETA B OJHOPOJHOU
cpene. 3aKOHbI OTPaKEHUS U MpeIoMIIeHUs cBeTa. [10JIHOe BHYTpEHHEE OTpaKEHHE.
OnTuyeckue mpruodopkI.

BoanoBble cBoiicTBa cBeTa(10)

BomnnoBeie cBolicTBa cBeta. CKOpocTh cBeTa. MHTepdepenius cBera. KorepeHTHOCTS.
Hudpakuus ceta. [lonspuszanus cBera. Jlucnepcust cseta. [IpakTrudeckoe npuMeHeHHe
AIEKTPOMArHUTHBIX W3Ty4YCHUH.



OcCHOBBI CHIENUAIBHOI TEOPUHU OTHOCUTEIBHOCTH(4)

MHBapruaHTHOCTH MOJYJIsI CKOPOCTH CBETa B BakyyMe. [IpUHIIMIT OTHOCUTENBHOCTH

DUHIITENHA. [Ipocmpancmeo u 8pems 8 CneyuaibHoUu meopuu OMHOCUMENIbHOCHIU.

Duepeusi u umnynve c80600noU yacmuysl. CBsI3b MaCChl M PHEPTUU CBOOOTHOM YaCTHUIIBI.

DHeprus MmoKos.

KBanToBasi pusnka. ®u3uka aroMa 1 aTOMHOI0 sapa(23)

[IpenmeT u 3a1aun KBAaHTOBOU (PU3UKH.

TennoBoe nznyuenue. Pacnpenenenue sueprun B CieKTpe abCOIOTHO YEPHOTO Tea.

['unote3a M. [1nanka o kBantax. ®otosdpdexr. Onbitel A.I'. CTONETOBA, 3aKOHBI

dbotorddexra. YpaBuenue A. DitHireitHa st porodrddekra.

®otoH. Onvimut [1.H. Jlebeoesa u C.HU. Basunosa. I'unotesa JI. ne bpoiisig 0 BOJIHOBBIX

cBoiicTBax yactull. KopmyckyIsapHO-BOJHOBOUN ayanusM. Jugpakyus 31eKmpoHos.

Hasnenue ceera. CooTHomIeHNEe HeompeaeneHHocTel I 'eitzenbepra.

Mopnenu ctpoenus aroma. O0bICHEHHE JIMHEHYATOro CIEeKTpa BOJI0OPO/ia Ha OCHOBE

KBaHTOBBIX NocTyJiaToB H. bopa. CioHTaHHOE M BBIHYXACHHOE U3ITyYEHUE CBETA.
CoctaB u cTpoeHue aToMHoro sijapa. Mzotonsl. SAnepHsie cumbl. [ledekt maccol u

SHEPTHUs CBSA3U AJIpa.

3aKOoH paguoaKTUBHOTO pacrnaja. S1epHble peakinuu, peakluy IeJICHUs] U CUHTE3A.

Ilennas peakuus aeneHus saep. SAnepHas sHepreTuka. TepMosIepHbI CUHTES.

DOneMeHTapHble yacTullbl. DyHIaMEHTaNIbHbIE B3aUMOJICUCTBUS. Yckopumenu

97IeMEHMAPHBIX YaCmuy.

Crpoenue Bceesiennoi (11)

[IpuMeHUMOCTh 3aKOHOB (DU3UKU 1J1sI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX 0OBEKTOB.
Conneynas cuctema. 3Be3/1bl U MICTOYHUKH UX dHepruu. Kiaccudukanus 3Be31.
Oporornug CoHIIa ¥ 3BE3]I.

["amaktuka. JIpyrue ramaktuku. [IpocTpaHCTBEHHO-BPEMEHHBIE MACIITaObI
HaOmoaemoit Beenennoit. [IpeacraBnenne o6 »Bomtonnu Beenennoit. Temruas mamepus
U meMHas SHepeusl.

IIpuMepHbIii NepevYeHb NPAKTHYECKHUX U JIA00PATOPHBIX padoT (Ha BHIOOP
yuHuTes)
[IpsiMble U3MEpEHNUS:

— H3MEpPEeHUE MIHOBEHHOM CKOPOCTHM C HCIIOJIb30BAaHUEM CEKyHAOMEpa WU

KOMIIBIOTEPA C JaTYNKAMU;
— cpaBHEeHHE Macc (II0 B3aMMOJICHCTBUIO);
— HU3MEpEHHUE CUJI B MEXAHUKE;
— H3MEpEeHHUe TeMIIepaTyphbl KUIAKOCTHBIMU U HU(PPOBBIMU TEPMOMETPAMU;
— OLIEHKa CHJI B3aUMOJICUCTBHS MOJIEKYJ (METOJIOM OTphIBA Karehb);

— HU3MCPCHHC TCPMOAWMHAMHUYCCKUX IIApaMCTPOB I'a3a,



— wm3Mepenue IJIC ucToUHUKA TOKA;
— HW3MEpPEHHUE CHUJIbl B3aMMOJICHCTBUSI KATYUIKM C TOKOM M MarHuWTa IOMOIIbIO
AIIEKTPOHHBIX BECOB,;

— OmpejeNieHHe Mepuoia 0OpaIieHus JBOMHBIX 3Be3]] (MIeUaTHbIC MaTePUAIBI).

KocBennnie N3MCPCHUS:
— HU3MCPCHHC YCKOPCHHA,

— HU3MEpEHHUE YCKOpPEHHUs CBOOOIHOIO MaJIeHus;

—  OIIPEIEIICHUE DHEPIUU U UMITYJIbCA IO TOPMO3HOMY ITYTH;

— U3MEPEHUE yEJIbHOW TEIIOTHI TUIABIEHUS JIbJA;

— U3MEpPEHHUE HANPSHKEHHOCTH BUXPEBOTO AIEKTPUUYECKOTO Mo (MpU HAOIIOICHUN
AIEKTPOMArHUTHON MHIYKIINH);

— HW3MEpPEHUE BHYTPEHHETO COMPOTUBIICHUS NCTOYHUKA TOKA;

— OIPCACTICHUC IMOKA3aTCIIA IMPCIIOMIICHUA CPCbI,

u3MepeHre (POKyCHOTO PacCTOSIHUSI COOMPAIOIICH U pacCcenBarOIIEeH JTMH3;
—  OMpeJlesieHUEe NJIMHBI CBETOBOM BOJIHBI;
— OMNpEelEeNICHUE MMITYJIbCA U DHEPTrud YacTHUIbl NMPU ABUKEHUH B MAarHUTHOM IIOJIE

(o gororpadusm).

HaOmronenne ssBineHuin;
— HaOJIOJIeHWe MEXaHWYECKUX SIBJICHWA B WHEPIUAIBHBIX W HEHHEPIIUATbHBIX

CHCTEMaX OTCUETA;

— HaOJIOJIEHUE BBIHYK/ICHHBIX KOJIeOaHUN U PE30HAHCA;

— HaOmoaenue nuddysuu;

— HaAOJNIOJIEHUE SBJICHUS JIEKTPOMAarHUTHON WHTYKIIUH;

— HaOJIOJIEHWE BOJIHOBBIX CBOWMCTB cBeTa: aAudpakius, uHTepdepeHIus,
TIOJISIPU3ALIHS;

— HaONIOJIEHUE CIICKTPOB;

— BedepHHUE HAOMIOACHUS 3B€31, JIyHBI U IUIAHET B TEJIECKOI WX OUHOKJIb.

HUccraenoBanus:



— UCCJIEAOBaHUWE PABHOYCKOPEHHOIO JIBMXKEHHUSI C HMCIOJIb30BAHUEM 3JIEKTPOHHOTO
CEKYHJIOMEpa WM KOMIBIOTEpPA C JaTYUKAMU;

— HCCIIEJOBaHUE ABMKEHUS Tella, OpOIIEHHOTO FOPU30HTAIIBHO;

— UCCJEJOBaHUE LIEHTPAJIILHOTO Y1apa;

— HCCJeAOBaHUE KaueHUs MWJIUH]IPA M0 HAKJIOHHOM TIJIOCKOCTH;

— UCCJeJO0BaHUE JIBXKEHUSI OPOYHOBCKOM yacTullsl (o Tpekam Ileppena);

— HCCIIeIOBAaHUE U30IPOLIECCOB;

— HCCIIeJOBaHUE U30XOPHOTO MPOIECCca U OLIEHKa aOCOTIOTHOTO HYJIS;

— HCCJEAOBaHUE OCTHIBAHUS BOJbIL;

— UCCJEAOBAaHME 3aBUCUMOCTU HAIPSKEHHUS Ha MOJIIOCAX MCTOYHUKA TOKA OT CHUJIBI
TOKA B IIEMH;

— UCCJEeAOBaHUE 3aBUCUMOCTH CUJIbI TOKA Y€pe3 JIAMIIOUKY OT HAMPSHKEHUS Ha HEl;

— HCCJeJOBaHWE HarpeBaHUs BOJbI HarpeBaTeieM HeOOJIbIIONW MOITHOCTH;

— UCCJEJOBaHUE SBJICHUS PJIEKTPOMArHUTHOW UHIYKIUY;

— HCCIIEIOBAaHUE 3aBHUCHUMOCTHU yTJIa MIPEIIOMJICHUS OT yTiia NaJeHHUS;

— UCCJIEJOBaHUWE 3aBUCMMOCTH PACCTOSHUSA OT JMH3BI J0 HU300pa)XKeHus OT
pPacCTOSIHUS OT JIMH3BI 10 IPEAMETA;

— UCCJEIOBaHUE CIIEKTpa BOAOPOA;

— HCCICAOBAHUC JBUXCHMUA HBOﬁHBIX 3BE31 (HO InIe9yaTHbIM MaTepI/IaJ'IaM).

[IpoBepka rumnores (B TOM YHCIIE UMEIOTCSI HEBEPHBIE):
— Mpu JABWKEHUM OpycKa IO HAKIOHHOM IUIOCKOCTHM BpeMs NEPEMEIIECHHs Ha

OTIPEJICIICHHOE PACCTOSIHUS TeM OoJibliie, 4eM OoJIbllle Macca Opycka;

— TpW  JIBWKEHMHM Opycka MO HAKJIOHHOM IIJIOCKOCTH CKOPOCTh  IPSIMO
MPONOPLUHOHANIbHA MYTH;

— IIpU 3aTyXaHUH KoyieOaHUN aMILTUTY1a 00paTHO MPONOPLIUOHATBHA BPEMEHHU;

— KBaJpaT CpeHEro nepeMenieHus OpOyHOBCKOM YaCTHUIIBI IPSIMO HPONOPIMOHATIEH
BpeMeHHu HaOmoAeHus (1o Tpekam [leppena);

— CKOPOCTb OCTBIBAHUS BOJIbl TUHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS;

— HampsDKEHUE MpU TOCIETOBATEIbHOM BKIIOUEHUHM JIAMIIOYKA U PE3UCTOpA HE

PaBHO CYMMC HaHp}I}KGHI/If/'I Ha JIAMITIOYKC U PC3UCTOPC;



KoHcTpynpoBaHHe TEXHUUECKUX YCTPOUCTB:

3a/IaHHBIM YCKOPEHUEM;

3)

KOHCTPYHUPOBAHNC PbIYa’KHBIX BECOB,

KOHCTPYMPOBAHUE JICKTPOIBUTATEIS;

KOHCTPYHUPOBaHUE TPaHCHOPMATOPA;

TemaTH4yeckoe IJIAHUPOBAHUE
C yKasarnuem KoJjudecned 4acoe, OMBOOUMbBIX HA OCBOCHUE KANCOOL MeMbl:

YIOJI PEJIOMJICHUS IPSIMO TPOTIOPLIMOHAJICH Y1y HaJCHUS;

ITIPpH IIJIOTHOM CJIOKCHHH ABYX JIMH3 OIITUYCCKUC CUJIbI CKIIAJIBIBAOTCA,

KOHCTPYUPOBAHUE HAKJIOHHOM IIOCKOCTH ¢ 3anaHHbiM KIT/I;

KOHCTPYHUPOBAaHUE HAKJIOHHOM IUIOCKOCTH, MO KOTOpPOWM OpYCOK HBHXKETCS C

KOHCTPYHUPOBAHNEC MOJCIIN TCJICCKOIIA NJIM MUKPOCKOIIA.

No Tema ypoka (pagaeﬂa ) Komn- Peanu3anmum BocnuTaTeJIbHOIO
/I BO MOTEHIMAJIA YPOKa
4ACOB (BuABI ¥ popMBI 1EATEITBHOCTH)
10 kJacce YCTaHOBIIEHUE HOBEPUTEIBHBIX OTHOLIECHUM
DuU3UKa U eCTECTBEHHO- 3 MEXJ1y MeAarorn4eckuM pabOTHUKOM H €ro
HaquBII)'I METO/ ITO3HAHUS O6y‘-IaIOIJ_II/IMI/IC$I, CHOCO6CTBYIOH_[I/IX
IPUPOBI TIO3UTHBHOMY BOCIIPHSATHIO OOYYarOIHMUCS
KunemaTuka 13 TpeOOBaHUII W MPOCKO TMENaroru4ecKoro
JluHamMuKa 13 pabOTHHKA, TPUBICUCHUIO UX BHUMAaHHS K
3aKOHBI COXPAaHEHUS UMITyIbca | 7 obcyxziaeMoli  Ha ypoke HHpOpMaLuH,
U SHEpruy AKTUBU3AIMH ux 03HABATEILHON
PaBHOBECHE MATEPHATBHOI 5 JEATEIILHOCTH; TOOYXIeHUE O0y4aroIInXcs
TOUKM M TBEPJIOrO Teia COOJTIONIaTh HA YPOKE OOIICTPUHSTHIC HOPMBI
MostekyiapHas husnKa 15 NMOBEACHUS,  MpaBwia  OOLIEHUS  CO
TepMOTMHAMIKA 17 CTapIINMU (Tre1aroruueCKUMHM
35 P 2 pabOTHUKAMMU) u CBEpCTHUKAMH
JICKTPOCTATHKA
P = v (oOygarorumMucs) MIPUHIUITBI
[TocTOSIHHBIN ATIEKTPUUYECKUI 20 y
y4eOHOM TUCIUTUIMHBI U CAMOOPTaHU3aIIH.
TOK ™ [IpuBnecucHre BHUMaHHS OOYYAIOIIUXCA K
Beero 3a ron [IEHHOCTHOMY aCIIeKTy H3y4acMbIX Ha
ypOKax sIBJICHHUM, OpraHu3aIus uX paboThl ¢
11 knace MOJIy4aeMOM Ha YpOKE COLIMaIbHO 3HAYUMOMU
MarnuTHOE mone 16 uHpOpMalKMe —  UHUNUMPOBAHHE €€
DJIEKTPOMAarHUTHEIE Kojiebanus | 25 06CyKIeHHS, BBICKA3EIBAHNS
['eoMeTprueckas onTuka 13




OoOy4YarolMMHCS CBOETO MHEHHS 10 €€
NOBOMY, BBIpAa0OTKM  CBOETO K  HEH
OTHOLICHHUS; UCTIOJIb30BaHHE
BOCTIMTATEIHHBIX BO3MO)KHOCTEH
colep)KaHUsl y4eOHOTO TpeaAMeTa dYepes
JIEMOHCTPAIMIO  O0YYaroIUMCsl TIPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO TTOBEIICHHS,
HPOSIBIICHUSI YeJI0BEKOII00US u
100pOCepaeyHOCTH, yepes moaoop
COOTBETCTBYIOIIMX TEKCTOB [UIl UTECHMS,
3a7a4 sl peIeHus], TPOOJIEMHBIX CHUTYaIHA
Ui 00CYXJIeHHs B Kjlacce; NpUMEHEHHEe Ha
YpOKE€ HWHTEPAKTUBHBIX (OpM paboOThl C
00y4aroLMMHCSA: HUHTEJUIEKTYalbHbIX WID,
CTUMYJIMPYIOLIUX [I03HABATENIbHYIO
MOTHBALMIO  OOyYaroIUXCs;  JTUCKYCCHIA,
KOTOpBIE 1al0T 00yYaromuMcsi BO3MOXKHOCTb
npuoOpectu OTIBIT BE/ICHUS
KOHCTPYKTUBHOIO  JAMajora; TpyNioBOd
paboThl WK paboThl B Mapax, KOTOPbIE y4aT
oOyJaroluxcst  KOMaHgHOW  pabGore U
B3aUMOJICHCTBHIO c JpyruMu
00yJaroLMMHCS; BKJIIOUEHHE B YPOK
UTPOBBIX TMPOIEIYp, KOTOpbIE ITOMOTAIOT
HOAJIEpKaTh MOTHBAIMIO OOyYaromuxcs K
MOy 4YEeHUIO 3HaHUH, HaJTXHUBAHUIO
NO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILICHUN
B KJlacce, TIOMOTAalT  YCTaHOBJICHHUIO
noOporkenareabHOl atMocdepsl BO BpeMs
ypOKa; ;MHUIIMMPOBAHWE W TIOAJCPKKA
HCCIIEI0BATENbCKON NEeATEIbHOCTH
o0y4JarolMXcsi B paMKax pealu3aluud MUMHU
WHIUBUTYaTbHBIX " TPYTIITOBBIX
UCCIIE/IOBATENILCKUX IPOEKTOB, 4YTO JacT
o0ydJaronmMcs BO3MOXHOCTh TpHoOpecTH

HaBBIK CaMOCTOSATEJILHOTO pelLeHus
TEOPETUYECKOM po0IeMsl, HaBBIK
TeHEePUPOBAHUS u oopmienus

COOCTBEHHBIX HJEH, HABBIK YBaXKUTEJIBHOIO
OTHOULICHHUS K YYKUM UAEIM, O(pOpMICHHBIM
B paboTax Apyrux HucclienoBaresiell, HaBbIK
MyOJIMYHOTO BBICTYIUICHHUS nepex
ayAUTOpHEH, apryMEHTHPOBaHUS u
OTCTanuBaHUs CBOEU TOUKU 3pEHUS.

BosiHOBBIE CBOMCTBA CBETA 10
OcHuossl CTO 4
KBanToBas ¢uzuka. Puznka 23
aToMa M aTOMHOTO si/ipa

Crpoenue Beenennoit 11
Bcero 3a ron 102
Bcero Ha yueOHbI IpeAMET 204







