


IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA, KYPCA

B copepxanme pabouell mporpaMMbl BHECEHBI BCE JJIEMEHTHI COJICPIKAHUS TOCYIapCTBEHHOTO

oOpa3oBaTesbHOro cTaHfapTa 1o ¢usuke. OO0s3aTenbHble pe3yiabTaThl H3ydeHUs Kypca «Dusukar»
npuBeleHsl B pasnene «TpeboBaHMS K YpPOBHIO MOATOTOBKE oOydwarommxcs 11 kimacca», KOTOpble
MIOJTHOCTBIO COOTBETCTBYIOT CTaHIApTy. TpeOoBaHUS HaNpaBlIeHbl Ha pealu3allyio JesTEebHOCTHOIO M
JMYHOCTHO-OPUEHTUPOBAHHOIO MOJIX0JI0B; OCBOEHUE O0YYAIOIMMUCS MHTEIJIEKTYaJIbHOU U MPaKTUYECKON
NESITeIbHOCTH; OBJAJEHUE 3HAHUAMU W YMEHUSAMH, HEOOXOIUMBIMH B IIOBCEJHEBHOW JKU3HHU,
MO3BOJIAIOIIUMHU OPUCHTHPOBATLCA B OKPYXAOIWICM MHUPEC, 3HAYUMBIMU IOJId COXPAHCHUA 0pr>1<afou1ep”1
cpelbl 1 COOCTBEHHOT'O 3/10POBbSI.

JIMYHOCTHBIMHU pe3y/ibTaTaMi OCBOCHHUs Kypca pusuku 11 kimacca SBISIOTCS:

1) CdopMHpPOBaHHOCTD MMO3HABATEIBHBIX HHTEPECOB, HHTEUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEMH
oOyJaromuxcst

2) YO0exIeHHOCTh B BO3MOKHOCTH MO3HAHKS MPUPO/IbI, B HEOOXOJAUMOCTH Pa3yMHOI'0 HUCIOJIb30BAHMUS
TOCTIDKEHUM HAyKd ¥ TEXHOJOTHHM Ui JajJbHEWIIEr0 pPa3BUTUS YEIOBEYECKOro OOIIecTBa,
YBOKCHHE K JICSATEISIM HAYKH U TEXHUKH, OTHOIICHUE K (U3MKE KaK AJIEMEHTY O0IIeYeI0BeYSCKON
KYJIBTYpBI

3) CaMoCTOSATEILHOCTD B PHOOPETEHHH HOBBIX 3HAHHMI M MPAKTUUECKUX YMEHHUI

4) TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUH C COOCTBEHHBIMH HMHTEPECAMH M
BO3MOKHOCTSIMHU

5) MoruBanusi  00pa3oBaTeNIbHON  JNEATEIBHOCTH  OOYYAlOIIMXCSl HAa  OCHOBE  JIMYHOCTHO-
OPUEHTUPOBAHHOT'O MOAX0]1A

6) dopmupoBaHHE IEHHOCTHOTO OTHOIICHUS JPYr K JAPYrYy, YYHUTENI0, aBTOPaM OTKPBITHH U
n300peTeHn, pe3ynbraTaM 00ydeHusl.

MeTanpeaMeTHbIMH pe3yJibTaTaMH OCBOCHUsSI Kypca Gpu3uku 11 kiacca sBIstoTCS:

1) OnageHue HaBBIKAMH CAMOCTOSTEIBHOTO MPHUOOPETEHHs HOBBIX 3HAHWW, OpPTaHM3ALUH Y4EeOHOM
JeSITeTFHOCTH, TTOCTAHOBKH IIEJIeH W 3a/ad, TUTAHWPOBAHHSI, CAMOKOHTPOJISI U OIIEHKH PE3yIhbTaTOB
CBOEH JIeATENIbHOCTH, NPEIBUCHHS BO3MOKHBIX PE3YJIbTaTOB CBOEH J€ATEIbHOCTH

2) TlonumaHue pa3nuIuii MEXAy HCXOMHBIMH (aKTaMH W THUIOTe3aMU Ui WX OOBSICHEHHS,
TEOPETUYECKUMU MOJIENISIMH U PEaTbHBIMU OOBEKTAMHU, OBJIAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
JIEHCTBUSIMU Ha TMPHMEpax TUTOTE3 Uil OOBSICHEHUS HM3BECTHBIX (DAaKTOB M IKCIEPUMEHTAITBHON
MIPOBEPKH BBIJIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOJEIEH MPOLECCOB U SBICHUN

3) ®opmupoBaHHEe yMEHHH BOCIPHHHMATh, IepepadaThiBaTh W MPEIAbSBIATE HHPOPMAIHIO B
CJIOBECHOH, 00pa3HOM, CUMBOIUYECKO (hopMax, aHATU3UPOBaTh U MepepadaThiBaTh MOJIYYEHHYIO
WHPOPMAIIMI0O B COOTBETCTBUU C IIOCTABICHHBIMU 3a/ladaMH, BBIICISATH OCHOBHOE COJCpKaHUE
MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBEThl Ha IIOCTAaBJICHHBIC BONPOCHI M H3JArath MX
CaMOCTOSITEITLHO

4) TlpuoOpeTeHHe OMNbBITA CAMOCTOSATEIILHOTO TIOMCKA, aHaiM3a W OoTOOpa uH(OpMAaIUK C
WCTIOJIb30BAHUEM Pa3IMYHBIX UCTOYHHKOB, M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHM, IS PEIICHUS
MO03HABATENBHBIX 33124

5) Pa3BuTHEe MOHOJOTMYECKOW W JHAJOIMYECKOW pEYd, YMEHHs BbIpaKaTh CBOU MBICIIH, Pa3BUTHE
CIOCOOHOCTH BBICIYIIUBATh COOECEAHNMKA, CIOCOOHOCTH IMMOHMUMATh €r0 TOUKY 3PEHUs, PU3HABAThH
MIPaBO JIPYTOTo YeIOBeKa Ha NHOE MHEHHE

6) OcBoeHME IPUEMOB JICHCTBUI B HECTAHAPTHBIX CUTYAIIUSAX, OBJIAJICHUE SBPUCTHYCCKIMHU METOJaMH
peteHust mpodiieM

7) ®opmupoBanue yMeHHW paboTaTh B TPYIIE C BBIIOJIHEHHEM pPAa3JIUYHBIX COIMAIBHBIX POJICH,
MPEJCTABIISATh U OTCTAMBATH CBOU B3Il M YOCKIICHUS, BECTH TUCKYCCHIO.

OO0muMH NpeIMeTHBIMH pe3yJibTATaMU OCBOSHUS Kypca ¢pu3uku 11 kiacca SBiIstoTCS:

1) 3HaHust 0 MPUPOJC BAKHEHIINX (DU3UUCCKUX SBICHHH OKPYKAMOIIETO MUpPA U MOHUMAaHHUE CMbICIA
(U3NIECKUX 3aKOHOB M 3aKOHOMEPHOCTEH, PACKPBIBAIOIIUX CBSA3b N3YYCHHBIX SBICHUN

2) YMeHHe TIONb30BaThCS METOJAMH HAYYHOTO HCCIICJAOBAHUSA SBJICHUH MPHUPOMBI, IPOBOIAMTH
HAOJIOZICHNS, TFIAHUPOBATh U BBITIOJHATH 3KCIIEPUMEHTHI, 00pabaThiBaTh pe3ysbTaThl H3MEPEHHH C
noMouiplo Tabnun, rpadukoB, ¢GopmMyl, OOHAPYKHUBATh 3aBUCUMOCTH MeEXAYy (U3NYECKUMU
BEIMYMHAMHU, OOBSICHATH IOJNYyYCHHbIE PpE3yJIbTaTbl, OICHUBATh TPAHUIBI MOTPEUTHOCTEH
pe3yIbTaTOB U3MEPCHUI



3) YMeHue npuMeHSTh TEOPETUYCCKUE 3HAHUS M0 (PU3UKE HA MPAKTUKE, PelIaTh PU3MIECKUE 3aJa4d Ha

MIPUMEHEHHE MOJTyUYEHHBIX 3HAHUHN

4) YMeHHME M HaBBIKM TNPUMEHCHUS MOJYYCHHBIX 3HAHUH /sl OOBSICHCHMS IPUHIMIIOB JICHCTBUS

BOKHEHIINX TEXHUYECKUX YCTPOMNCTB, pEIICHUS MPAKTUUYECKHX 3a]ady T[OBCEJHEBHOW IKU3HHU,

obecrieueHre O€30MaCHOCTH CBOEH KHM3HM, PAIMOHAIBHOTO MPUPOIOIOIB30BAHUS W  OXPaHbI

OKpYKarolien cpebl

5) ®opmupoBanue yOeKICHHS B 3aKOHOMEPHOW CBSI3M W II03HABAEMOCTH SIBJICHHH TPUPOJIBI,
OOBEKTUBHOCTH HAyYHOTO 3HAHMSI, BBICOKOW IIEHHOCTH HayKd M pa3BUTUM MaTepUaJbHOU U
JYXOBHOH KYJIBTYpBI JIFOIEH

6) Pa3BuTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHUSI YMCHHUH yCTAaHABIWBATH (DAKTHI,

pasznuyarth NPUYMHBI U CIEACTBHS, CTPOUTHh MOJEIM M BBIIBUraTh T'MIIOTE3bl, OTHICKUBATh U

(bopMynHupoBaTh AOKA3aTENbCTBA BBIIBUHYTHIX TUIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (DaKTOB

U TEOPETHYECKUX MOJIeNel (PU3nIecKre 3aKOHOMEPHOCTH

7) KoMMyHHUKaTHBHbIC YMCHHsS IOKJIQJbIBATH O PE3y/bTaTaX CBOCTO HCCJCIOBaHHs, y4aCTBOBATH B
JUCKYCCHHU, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI, YMEHUE UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY
U Apyrue UCTOYHUKU HHPOPMAIUH JIJIs1 apryMEHTHPOBAHHOM 3alIUThI CBOCH TOUKH 3PEHHUS

YacTHBIMU NpeIMeTHBIMU pe3yJibTaTaMM OCBOEHHUs Kypca ¢pu3uku 11 kinacca sBasSOTCA:

% [OHMMAHHUE U CIIOCOOHOCTH OOBACHAT:

a) CMbICII TIOHATUHN: QU3NYecKoe sBJeHUE, (hu3nueckas BeIMYMHA, MOJIENb, TUIIOTE3a, IPUHIIMII,
IIOCTYJIaT, TEOpHs, IIPOCTPAHCTBO, BPEMS, MHEpLMAIbHAs CUCTEMA OTCYETA, MaTepUalIbHas
TOYKa, BELLECTBO, B3aUMOJICHCTBHUE, UCANIbHBIN ra3, pe30HAHC, JIEKTPOMAarHUTHbIE KoyeOaHus,
3JIEKTPOMArHWTHOE TOJe, 3JEKTPOMArHWTHas BOJHA, aTOM, KBaHT, ()OTOH, aTOMHOE SJIpo,
neeKT Macchl, SHEPTUS CBSI3U, PAJIMOAKTUBHOCTb, MOHU3UPYIOLIEe U3TyUeHHe, IJIaHeTa, 3Be3/a,
rajlakTuka, Beenennas;

0) cMbIch (PU3UYECKUX BEJIMYHMH: IMEPEMEICHNE, CKOPOCTh, YCKOPEHHe, Macca, Cuila, JaBJICHHE,
UMIYJbC, pPaboTa, MOIIHOCTb, MEXaHHUYECKas OSHEPrus, MOMEHT CHJIbl, IMEPHOJA, 4YacToTa,
aMIUIMTya KojeOaHuM, IJMHA BOJHBI, BHYTPEHHSSI DHEPIHsl, CPEAHsSI KUHETHUYECKas SHEprus
YacTHUI] BelIecTBa, aOCOMIOTHAs TEMIIEpaTypa, KOJUYECTBO TEIUIOTHI, YAelbHas TEIIOEMKOCTh,
yaenpHas TemioTa mnapooOpa3oBaHUs, yleidbHass TeIJIoTa IUIABJICHUS, YJAeNbHas TemioTa
CrOpaHMsl, AJIEMEHTApHbI DSJEKTPUUECKUN 3apsij, HANpPSIKEHHOCTb AJIEKTPUYECKOrO II0JIs,
Pa3HOCTh NOTEHIUAJIOB, JIEKTPOEMKOCTb, SHEPTHS SJIEKTPUUECKOTO MOJIS, CHJIA AIEKTPUUECKOTO
TOKa, JIEKTPUYECKOE HAIPSIKEHHE, DJIEKTPUUYECKOE CONPOTUBIEHHUE, JIEKTPOJBIKYIIAs CUIa,
MarHUTHBIN MOTOK, MHAYKLUS MarHUTHOTO MOJISI, WHAYKTUBHOCTb, SHEPTHsI MarHUTHOTO IIOJIS,
MI0Ka3aTesb MPEIOMIICHHS, ONITUYECKAsl CUJIA JIMH3BL;

B) CMBICT (PU3WYECKHX 3aKOHOB, MPHUHIUIOB M TOCTYJIaTOB ((OpPMYITUPOBKA, TPAHHUIIBI
IIPUMEHUMOCTH): 3aKOHbI AMHAMHUKN HbIOTOHA, MPUHLIMIIBI CYNEPHIO3ULMN U OTHOCUTEIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHUPHOI'O TATOTEHHUS, 3aKOHBI
COXPAaHEHHUS dHEPIUH, UMITYJIbCA U AJIEKTPUUECKOTO 3apsiaa, OCHOBHOE ypaBHEHUE KHHETHUECKON
TEOpUH Ta30B, YPaBHEHHE COCTOSHUS UJI€ANbHOTO Ta3a, 3aKOHbI TEPMOJUHAMUKH, 3akoH KynoHa,
3akoH Oma 11 monHoM uenw, 3akoH JDxoyns-JIeHna, 3aKOH 3J€KTPOMarHUTHOM MHIYKIMH,
3aKOHBI OTPaXXCHUS U MPEJIOMJICHUS CBETa, MOCTYJAaThl ClIeUaIbHOW TEOPUH OTHOCUTENIbHOCTH,
3aKOH CBSI3M MAcChl U DHEPIuu, 3aKoHbI poTodddekra, noctynarsl bopa, 3aKoH pagroaKTHBHOTO
pacnana;

% yMEHHE ONKUCHIBATL U OOBACHATH PE3YJILTATHl HAOIIOACHUN M SKCIIEPUMEHTOB. HE3ABUCUMOCTD
yCKOpEeHUs! CBOOOHOrO MaJieHHs OT MacChl MaJAI0IIEro Tella; HarpeBaHue ras3a MpH ero ObICTPOM
CKaTUM W OXJIQXKJEHUE MpH OBICTPOM pPACHIMPEHHUH; MOBBIIMICHUE aBJICHUS Ta3a MpPH €ro
HarpeBaHUU B 3aKPBITOM COCYJe; OPOYHOBCKOE JBIKEHHUE; SJCKTPU3AIUS Te MPU UX KOHTAKTE;
B3aMMOJICHCTBUE MIPOBOJAHMKOB C TOKOM; JAEHCTBHE MarHUTHOrO IOJIsl HAa MPOBOJHUK C TOKOM;
3aBUCHUMOCTh  COINPOTHUBJICHHSI  IOJYIPOBOJHUKOB OT TEMIEPAaTyphl U  OCBEICHUS;
ANIEKTPOMAarHUTHasE HWHAYKLUS; PACIPOCTPAHEHHME AJIEKTPOMArHUTHBIX BOJH; JHUCIIEPCHS,
unTepdepeHus U AUPpakius CBETa; U3IIyUYeHUE U TMOTJIOUICHUE CBETa aTOMaMH, IHWHEHYaThbie
CHEKTPBL; HOTOdPPEKT; paTInOAKTUBHOCTB;

% yMEHME TPHUBOIUTH IPUMEPHI OIBITOB, MILTIOCTPUPYIOIKMX, YTO: HAOMIONEHHS U DKCIIEPHMEHT
CIIy’)KaT OCHOBOHM JJisi BBIIBM)KEHHUS T'MIIOTE3 U IMOCTPOCHMSI HAYUHBIX TEOPHUH; IKCIEPUMEHT
MO3BOJIIET TMPOBEPUTH HCTUHHOCTh TEOPETHUECKUX BBIBOJOB; (u3NYecKas Teopus HaeT



BO3MOKHOCTh OOBSCHSTH SIBJICHUSI PUPOJBI U HAy4HBIE (aKThI; PU3UUECKAsT TEOPHUS MO3BOJISET
IIPEJCKA3bIBATh €I1l€ HEU3BECTHBIC SBJIECHUS M UX OCOOEHHOCTH; NMPH OOBSICHEHHWH NPHPOJHBIX
SIBJICHUH MCTIONB3YIOTCS (PU3MYECKHE MOJEINN; OJMH M TOT e MPUPOIHBIN OOBEKT WM SIBICHUE
MOKHO HCCIIEZIOBaTh HAa OCHOBE MHCIIOJIb30BAHUS PA3HBIX MoJeNed; 3aKOHbl (QU3MKU U
¢du3nvecKre TEOpUHU UMEIOT CBOH OTIPEIEIICHHBIEC TPaHHIIbI TPUMEHUMOCTH;

+ BJIQJICHHE OKCIIEPUMEHTAILHBIMA METOJAMU HWCCICIOBAHUS IS ONpPEICIEHUs. CKOPOCTH,
YCKOpEeHHUsI CBOOOIHOTO TaJICHHsT; MAaCChI Tella, IJIOTHOCTH BEIIECTBA, CHIIbI, Pa0OThI, MOIITHOCTH,
SHEpruu, K03 UIUeHTa TPEHHUs CKOJIBXKEHUS, BIAXHOCTH BO3[yXa, YAEJIbHOM TEIIOEMKOCTH
BEILIECTBA, YACJIbHOM TEIJIOTHl IUIABJIEHUS JbJa, AJIEKTpuueckoro compotusieHus, DJC u
BHYTPEHHEIO CONPOTHUBIICHUS HCTOYHUKA TOKA, II0Ka3aTessd IPEJIOMIICHHS BELIECTBa,
ONTUYECKOM CHUJIBI JIMH3bI, IJIMHBI CBETOBOI BOJIHBI; NMPECTABICHNUE PE3YJIbTATOB U3MEPEHUI C
YYETOM HX MOTPEUIHOCTEMH;

+ [OHMMaHWE CMBIC/IA OCHOBHBIX (PU3MYECKUX 3aKOHOB M YMEHHE NMPUMEHSTh UX Ha IPAKTHUKE:
3aKOHBI JUHaMUKU HBIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHHs, 3aKOHbI [lackana u Apxumena,
3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOH COXPAHEHMs SHEPruH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsga, 3akoH Oma 11 ydacTka nenu, 3akoH OMa i mojHou menw, 3akoH JDxoyinsa-JleHua,
3akoH Papanes, 3aKOHbl TEPMOJMHAMHUKH, 3aKOH KylloHa M Apyrux 3aKOHOB KIIACCUYECKOU
¢uzuxu u CTO;

* TOHMMaHWEe NPHMHIKIIOB JEHCTBHS MAIIMH, PUOOPOB U TEXHUYECKUX YCTPOUCTB, C KOTOPHIMH
KaX/IbIii 4eJIOBEK MOCTOSIHHO BCTPEYaeTcs B MOBCEIHEBHOW JKU3HHU, U CIIOCOOOB OOecreueHHs
0€30MacHOCTH TMPU UX UCIIOJIb30BAHUY;

+ OBJIQJICHUE PAa3HOOOPA3HBIMH CIIOCOOAMHU BBIMOJHEHUS PACUETOB JJIsl HAXOKIEHHUS HEU3BECTHON
BEJIMYMHBI B COOTBETCTBUH C YCJIOBHMSIMH IOCTaBJICHHOW 3a/layll Ha OCHOBAaHHUM HCIIOJIb30BAHUS
3aKOHOB (PU3HKH;

% yMEHME WCIIOJIb30BaTh MOJTyYEHHBIE HABBLIKU B MOBCEIHEBHON XKU3HU (OBIT, DKOJIOTHUS, OXpaHa
3JI0pOBbs, OXPaHa OKPYKAOLIEH cpelibl, TEXHHKA 0€30IaCHOCTH U Jp.).

IIpeameTHbie pe3ybTaThbl 00yUYeHHUs1 10 yueOHOMY npenmety «Pusnka» B 11 kiacce npeacTaBieHsl B

COJIEpKaHMU Kypca IO TEMaM. B pesynbpTate ocBoeHusi yueObHoro mnpeamera ¢puzuku 3a Kypce 11

KJ1acca 00y4aroIuicss HayYuTes:

1) CoOGumomaTh mpaBuia 6€30MaCHOCTH M OXPaHbI TPy/Ia MPU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM

2) TloHuMaTh CMBICT OCHOBHBIX (PM3NYECKUX TEPMHHOB, H3y4aeMbIX B Kypce ¢u3uku 11 kiacca

3) Pacno3naBath mpoOIeMbl, KOTOPIE MOKHO PEIINTH MPU MOMOIIU (PU3NIECKUX METOJIOB

4) AHamu3upoBaTh OT/AEIBHBIC ATAlbl MPOBEICHHS WCCICIOBaHHIH W WHTEPIPETHPOBATH PE3YITHTATHI
HaOJIIOEHNI U OIIBITOB

5) CraBuTb ONBITHI MO0 MCCICJOBAHUIO (PU3MYCCKUX TeN U (PU3MYECKUX SIBICHHH O3 MCIOJIb30BaHUS
MPSIMBIX M3MEpeHui, popMyIupoBaTh MpodIeMy/3a1ady/eNb SKCIIePUMEHTa, COOMPaTh YCTAHOBKY
U3 TPEJUI0KEHHOT0 000PYI0BaHHSL, IPOBOIUTH OMBITH U (POPMYIHUPOBATH BHIBOIBI

6) TloHuMaTh poJb SKCIIEPHUMEHTA B MOJYyYCHUH HAYIHOW HH(POpMAIIUN

7) TlpoBoauTh HpsiMble U3MEpEeHUST (PU3NUECKUX BEIWYMH: BPEMEHHU, PACCTOSIHUS, MACChl, CHIIBI TOKA,
ANEKTPUYECKOTO HAMpPsDKEHUs, IOKa3aTessl IMPEJOMIICHHUS BEIIeCTBa, JJUHBI CBETOBOM BOJIHBI,
OINTUYECKON CHIIBI M (POKYCHOTO PACCTOSHUS JIMH3BI, MIPU 3TOM BBIOMpPATh ONTHUMAJBHBINA CIIOCOO
M3MEpEeHUsl, HCTIONb30BaTh IPUEMBI JJIs OLIEHKH U pacueTa MOrpelIHOCTed n3MepeHui

8) IlpoBoauTe wuccinenoBaHUs (U3MYSCKHX BEIMYMH (B TOM 4YHCJIEC C IOMOIIBIO BUPTYAIBHON
¢buznueckoi 1abopatopun) ¢ UCHOIB30BAHUSMU MPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATb,
(bUKCUPOBATh pPE3yNbTaThl IMOJYYEHHONH 3aBUCHMOCTH (U3MYECKUX BEJIMYUH B BUAE TaOIHIl H
rpaduKoB, enaTh BBIBOBI MO PE3yJbTaTaM HCCIIEIOBAHUS

9) IIpoBOAKWTH KOCBEHHBIC M3MEPEHUs (PU3MYCCKUX BEIWYHH: MPH BHITIOJIHEHHH U3MEPCHUN COOMPATh
SKCIIEPUMEHTANFHYI0O YCTaHOBKY (B TOM 4YHCIIE€ W BHUPTYaJIbHYIO), CJIEAysS NpPeaIoKeHHON
MHCTPYKIIWH, BEIYUCISATH 3HAYCHUS BEJTMUMHBI U aHAJIM3UPOBATh MOJTYUYECHHBIC PE3yIbTAThI C YIETOM
3aJIaHHOM TOYHOCTHU

10) AHanu3upoBaTh CUTYalldd MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX MPOSIBICHHE
W3YYECHHBIX (U3NYECKUX SBICHUI WIM 3aKOHOMEPHOCTEH W MNPUMEHSTh HUMEIOUIHecs Uil HX
00BsICHEHUS

11)IToHuMaTh TPUHIUIBI ACWCTBHS MAaIlMH, MPUOOPOB M TEXHHUYECKUX YCTPOWCTB, YCIOBHUSA HX



0€30I1aCHOT0 MCII0JIb30BaHMs B TOBCEAHEBHOM KU3HU

12) Vcnionk30BaTh MPU BBIMOJHEHHH YYEOHBIX 3a[1au HAYYHO-TIOMYISPHYIO JTUTEPATypy, CIPABOYHBIC
MaTtepuaisl, pecypcol IHTepHETa

13)Pacnio3HaBaTh MEXaHUYECKHE, JJICKTPHYCCKUE, MAarHUTHBIC, ODICKTPOMArHUTHBIC SIBICHHS U
OOBSICHAT, HA OCHOBE MMCIOIIMXCS 3HAHUI OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI NMPOTEKAHUS ITHUX
SIBIICHUI

14) OnuchiBaTh U3yYCHHBIC CBOICTBA TEJN M SBICHHS, HCIOJIb3Ys (PU3NYECKUE BEIUYMHBI, N3y4aeMbIC B
Kypce ¢usuku 11 kiacca

15) AHanu3upoBaTh CBOWMCTBA TEJ, SIBICHUS U MPOLECCHI, HCIONB3Ys (PM3MYECKHUE 3aKOHBI, H3y4yacMbIC B
kypce pusuku 11 xmacca

16) Paznuyath OCHOBHBIC IPU3HAKU U3YYCHHBIX (PU3MYCCKUX MOJICIICH

17)Pemiath 3amaum, UCHOJB3YysS (U3MYECKHE 3aKOHBI, M3y4eHHble B Kypce ¢usmku 11 kimacca, u
¢dbopmynbl, CBs3bIBaOIMe (U3NUECKHE BEIWYHMHBI, M3y4YeHHBIE B Kypce ¢u3uku 11 kimacca, Ha
OCHOBE aHAJIM3a YCJIOBUS 3a/layM 3allUChIBaTh KPATKOE YCIOBUE, BBIIEIATh (PU3NUYECKHE BEIMYHHBI,
3aKOHBI, SIBJICHUS, (HOPMYJbl, HEOOXOOUMBIC JUIS PEUICHHS, NMPOBOAMTH PACUYEThl M OICHUBATH
peabHOCTh MOJIy4YEHHBIX PE3Y/IbTaTOB
B pesynbraTe ocBocHMs yueOHOro mpenMera Gu3uku 3a Kypc 11 kiacca oOydarommiicss MmOJIy4uT

BO3MOKHOCTH HAYYUTHCH:

1) Oco3HaBaTh IIEHHOCTh HAYYHBIX HCCIIEIOBaHUI, pPOJib (PU3MKK B PACHIMPCHUU IPEICTABICHUI 00
OKpY’KaloIleM MHUpE U €€ BKJIa/l B YIy4lIeHHE KauecTBa )KU3HU

2) Hcnonp30oBaTh MpUEMBl TOCTPOCHHS (QHU3MYSCKHX MOjeied, Toucka ©  (HOPMYIHPOBKU
JI0Ka3aTelbCTB BBIABHUHYTBIX THIIOT€3 M TEOPETHMUYECKUX BBIBOJIOB HA OCHOBE HMIHUPHYECKU
YCTaHOBJICHHBIX (PAKTOB

3) CpaBHHMBaTh TOYHOCTh H3MEPEHUs (PHU3MYECKUX BEIMYMH MO BEIMYMHE HMX OTHOCUTEIBHOW M
a0COJIOTHON MOTPEIIHOCTEN IPU MTPOBEIEHUH MPSAMBIX U3MEPEHUI

4) CaMOCTOSITENIEHO TPOBOJIUTH KOCBEHHBIE W3MEPEHUS M HCCICAOBaHMS (U3MYECKUX BEIUYUH C
HCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB H3MepeHus (U3NYECKUX BEIUYMH, BBIOMPATh CpPE/ICTBA
U3MEPEeHUsI C Yy4eTOM HEeoOXOAMMOHl TOYHOCTH U3MEpeHui, OO0OCHOBBIBATH BBIOOP crocoba
U3MEpEHUs COOTBETCTBEHHO IIOCTAaBJIEHHOW 3ajade, MPOBOAUTH OLEHKY JIOCTOBEPHOCTHU
MOJTyYEHHBIX PE3yJIbTaTOB

5) BocnpuHuMmath HHPOpMAIHIO (HU3MYSCKOTO COJACpPKAaHHS B HAYYHO-TOMYJSIPHON JHMTEpaType u
CpeAcTB MaccoBod uHpopMmanuu, B ceTd VHTepHET, KPUTUYECKH OLEHHBATH IOJYYECHHYIO H
nH(pOpMalINIo, aHATU3UPYS €€ CoiepKaHKe U JaHHbIE 00 UCTOUHHKE HH(OpMaIUK

6) CoznaBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHHS O (PU3NYECKUX SBICHUSAX M MpOIeccax
Ha OCHOBE HECKOJIBKUX UCTOYHUKOB MH(OPMAIMH, COIIPOBOKAATH BBICTYIUICHUS IIPE3EHTALIUSMHU

7) Hcnonb30BaTh 3HaHUS O MEXaHWUYECKHX SIBJICHUSX B IOBCEJHEBHOW JKU3HH IJIsi OOCCICUCHHUS
0€30MacHOCTH TPU OOpAIIEHUH C MPUOOPAMU M TEXHUYECKHUMH YCTPOWCTBAMHM, JISI COXPaHEHUS
3JI0POBbSI M COOJIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHHS, MPUBOAUTH MPUMEPHI MPAKTUYECKOTO
UCHOJb30BaHUS  (U3UYECKUX 3HAHUH O  MEXaHMYECKHX, OJEKTPUYECKUX, MAarHUTHBIX,
AJIEKTPOMArHUTHBIX, TEIUJIOBBIX SBICHUAX M (U3UYECKUX 3aKOHAX, MPUMEPHI HCIOJIH30BAHUS
BO300HOBIISIEMBIX HCTOYHUKOB SHEPIHH, SKOJIOIMUECKUX MOCIEICTBUH UCCIEN0BaHUS KOCMUYECKOTO
MPOCTpaHCTBA

8) OueHuBaTh TpaHMIBl NPUMECHUMOCTH (DU3UUCCKHX 3aKOHOB, IOHUMAaTh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB H OTPAHUYEHHOCTH MCIIOJIb30BAaHHS YaCTHBIX 3aKOHOB

9) HaxomuTb (hu3MUECKUEe MOJEIHN, COOTBETCTBYIOINE KOHKPETHBIM 33aJa4aM, pa3periaTh IpoOIeMHBIC
CUTyallud Ha OCHOBE HMEIOIMXCS 3HAHUN IO MEXAHUKE C MCIIOJIIb30BAHMEM MaTEMaTHUYECKOIO
anmaparta U Ipy MOMOIIM OLIEHOYHOI'0 METO/1a

IIpoBepka 3HaHMii 00y4aIOIMXCH

OrneHka OTBETOB 00YYaIOLINXCS

OtrMeTrka «5» CcTaBUTCS B TOM Cllydae, €ClIM OOYYaroIIMWCA IOKa3bIBA€T BEPHOE IOHMMAHUE
(U3NYEeCKON CYIIHOCTH paccMaTpPUBAEMBIX SIBIEHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a TakKxkKe
NpaBUIbHOE OIpeneieHne (U3NYECKUX BEIUYMH, MX EIUHHUIl W CHOCOOOB M3MEPEHUS: NPABUIIBHO
BBINOJIHSET YEPTEkKH, CXEeMbl U I'paMKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY, COIPOBOKAAET pacckas



COOCTBEHHBIMH MPUMEPAMH, YMEET MPUMEHSTH 3HAHUS B HOBOUM CHTYaIlM¥ TIPH BBIMOJTHEHUN MTPAKTUICCKUX
3a/IaHHI; MOYKET YCTAaHOBHUTH CBS3b MEKIY U3y4aeMbIM M paHee U3yYECHHBIM MaTEPHAIOM I10 Kypcy (pu3ukw,
a TaKKe ¢ MaTepUaIoM, YCBOCHHBIM MIPH U3YYCHHUH JPYTHX TPEIMETOB.

OTmeTka «4» CTaBUTCS, €CJIM OTBET OOYYAIOIIETOCS YJIOBJIETBOPSIET OCHOBHBIM TPEeOOBaHMSIM Ha
OTMETKY 5, HO JaH 0e3 MCIOJIb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs 3HAHHIA B
HOBOU CHTYyaIuu, 6€3 UCIIOJIb30BaHUS CBSA3CH C paHee M3ydeHHBIM MaTeprajoM W MaTepuajoM, YCBOCHHBIM
[P U3YYEHUH JIP. IPEIMETOB: €CJIM O0YJAIOIIUICS TOMYCTHII OJHY OIIMOKY WM He 0oJiee ABYX HETOYETOB
1 MOXXET UX UCIPABUTh CAMOCTOSITEIIBHO UJTH C HEOOJIBIION MTOMOIIIBIO YUUTEJIS.

OtMeTrka «3» CTaBUTCS, €CIM OOYYAIOIIMKCA TPABWILHO IMOHUMACT (DU3UYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SBICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAENbHbIE MPOOebl B YCBOCHUH
BONIPOCOB Kypca (U3HMKH, HE MPEISITCTBYIONINE MadbHEHIIEMY YCBOSHHUIO BOIIPOCOB IPOTPAMMHOTO
MaTepuana: yMeeT NPUMEHATh MOJyYeHHBbIC 3HAHHs MPU PELICHUH MPOCTHIX 3a/lay C KCIOJIb30BAHHEM
TOTOBBIX (DOPMYJI, HO 3aTpydHSETCS MpPH PEHICHUH 3a7ad, TPeOYIIIHX MPeoOpa3oBaHHS HEKOTOPHIX
dbopMyn, nonycTus He Ooiee OJHOM Tpy0oil omMOKK U JBYX HEIO4YETOB, HEe Oosee o/IHOM Ipy0oil U OaHOM
HerpyOoil ommOku, He Ooyiee 2-3 HErpyOBIX OIIMOOK, OJHON HEerpyOoil omuOku u TpEX HEA0UYETOB;
nonyctui 4-5 He104YETOB.

OTrMeTKa «2» CTaBUTCS, €CIM OOYYAIONIUICS HE OBJIAJIE] OCHOBHBIMHM 3HAHMSIMH U YMEHUSMHU B
COOTBETCTBUH C TPeOOBAHHUSIMH MPOTPAMMbl U JOMYCTHJI OOJIbIIE OMIMOOK M HETOYETOB YeM HEOOXOAMMO
IUISL OTMETKH «3».

OneHka KOHTPOJIBHBIX paboT

OtMmeTKa «5» cTaBUTCS 32 pabOTY, BBHIIIOIHEHHYIO TOJHOCTHIO 0€3 OIMO0K U HEJJOYETOB.

OtMmeTka «4» craBUTCA 3a paboOTy, BHIIOJHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUU B HEW He Oolee
OJIHOM TpYyOOl U 0JTHON HErpyOOil OIMOKM M OTHOTO HeA04ETa, He Oosee TPEX HeIOYETOB.

OtMmeTtka «3» cTaBUTCS, €CliM OOy4arONINIiCs MPaBUIbHO BBIMOJIHUI HE MeHee 2/3 Bcel paboThl Win
JOMyCTHII He Oosiee oHOU rpy0oil omMOKHN 1 ABYX HEIO0UYETOB, HE Oosee 0JHON rpy0oil OMMOKN U OZHOM
Herpyooii omuoOKu, He 0osee TpeX HerpyObIX OMMOOK, OJHOW HEeTrpyOOi OMMOKH M TPEeX HEIOYETOB, MPHU
Hanuuuu 4-5 HeJOYETOB.

OTMeTKa «2» CTaBUTCS, €CIM YHUCIO OIIMOOK M HEAOYETOB MPEBBICHIIO HOPMY AJIE OTMETKU 3 WU
MPaBUJIBHO BBIIOJIHEHO MeHee 2/3 Bcelt paboThl.

Onenka 1a00paTOPHBIX PadOT

OTmeTKka «5» CTaBUTCS, €CJIM 00YJAIONTUICS BBITIOJHSIET padOTy B TIOJHOM 00BEME C COOTFOICHUEM
HEOOXOMMOM MOCIIe0BATEILHOCTH MPOBEICHUS OINBITOB U M3MEPEHUH; CaMOCTOSATENBHO M PALMOHAIBHO
MOHTHpPYET He00X0IMMOe 000pYyI0BaHUE; BCE OMBITHI IMPOBOJIUT B YCIOBHUSAX U PEKUMAaX, 00ECIIEUNBAOIIUX
MOJTyYEeHUE MPaBWIBHBIX PEe3yJIbTaTOB U BBIBOJIOB; COOMIOAAET TpeOoBaHMs MpaBuiI OE30MaCHOCTH TPY/a; B
OTYETEe MPABUIBHO W AKKypaTHO BBIMOJHSET BCE 3allMCH, TaOJMIbI, PUCYHKH, UYEPTEkKH, Tpaduku,
BBIYUCIICHUS; IPABUIILHO BBIMOJIHAET aHAIN3 MTOTPEITHOCTEH.

OTmeTka «4» CTaBUTCS, €CIIM BBITIOJIHEHBI TPEOOBaHUS K OTMETKE «5», HO ObUIO MomymieHo 2-3
HejloueTa, He 6osee 0THON HerpyOoil OMMOKY M OJHOTO HEeAOUYETa.

OtMmeTtka «3» cTaBuTCS, €ciid paboTa BHIMOJIHEHA HE IOJHOCTBIO, HO 00BEM BBHIMOJHEHHOW YacTu
TaKOB, YTO IMO3BOJISIET TOTYYUTh MPABHIBHBIC Pe3yJIbTaThl U BBHIBOJABI: €CIH B XOJI€ MPOBEACHUS OIBITA U
M3MEPEHUH OBLTH TOMYIIEHBI OITHOKH.

OtMmeTKa «2» CTaBHUTCS, €CIM  pabOTa BBHINOJHEHA HE IOJHOCTBIO W OOBEM BBHIMOJHEHHON YacTH
paboThI HE TIO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJOB: €CJIH OMBITHI, U3MEPEHUS, BBIYMCIICHNUS, HAOMIOJCHUS
MIPOM3BOIMIIMCH HETIPABHIIBHO.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA, KYPCA

Conepxanue Kypca, BKIIOYas JIEMOHCTPAIIMOHHBIE OMBITHI W (POHTaJbHBIE JabopaTOpHBIE pabOoTHI,
MOJIHOCTBIO COOTBETCTBYIOT [IprMepHOii mporpamme OCHOBHOTO 00IIEro 00pa3oBaHus Kypca.

OcHoBbI j1eKTpoAMHAMUKH (16 YacoB)
I'maBal. MarauTHOe nmoJse
BzaumopeiictBue TokoB. MarautHoe nojne. Uuaykuus marautHoro nosst. Cuna Amnepa. Cuna Jlopenia.
MaruuTHble CBOMCTBA BEILECTBA.



I'naBa 2. JjieKTpOMarHMTHasi HHIYKIUS

OtkpeiTHE 31eKTpoMarHuTHOM MHAYKIMK. [IpaBuino Jlenna. MarHuTHBIN MOTOK. 3aKOH 3J€KTPOMArHUTHOM
nHAyKuuu. Buxpesoe anekrpuyeckoe nose. CamonHaykuusi. UTHAYKTUBHOCTh. DHEPIrusi MarHUTHOTO ITOJISL.
DNEeKTPOMarHuTHOE TOJIE.

KoJsie6anus u BoJsiHbI (14 yacoB)

I'naBa 3. Mexanuveckne KoJeOaHUs

CBoOOgHBIE U  BBIHYXKICHHBbIE KoJieOaHMs. YCIOBUS BO3HUKHOBEHHMsS Kojebanuii. J{nHamuka
Koye0aTenbHOrO  JABIDKEHHs. [apMoHnuYeckue KosieOaHus. ODHEprus KojaeOaTeNbHOro  JBHXKECHUS.
Brnyxnennsie konebanus. Pezonanc.

I'naBa 4. JjeKTpOMarHMTHbIE KOJIeOaAHUA

CBoOoHbIe KONeOanus. ["apMoHnYeckre KoieOaHus. 3aTyxaloie U BRIHYKICHHBIC KoJieOaHus. Pe3oHaHc.
CBOOOJHBIE AIIEKTPOMATrHUTHBIE KoONeOaHUA. AHANOTHS MEXIYy MEXaHMYECKUMHU M AJIEKTPOMArHUTHBIMU
koneOaHusMU. ['apmoHMueckue syeKTpoMarHuTHble Kosiebanus. @opmyna Tomcona. IlepemenHblit
aNeKTpudecKuil Tok. Pesuctop B 1ienu nepeMeHHoro Toka. KonaeHncaTop u KaTymika UHAYKTUBHOCTH B LI€TIH
nepeMeHHoro Toka. Pe3oHaHc B anekTpuueckoil nenu. ABTokosieOanus. ['eHepatop MmepeMeHHOro TOKa.
Tpanchopmarop. [lponsBoacTBo, nepegaya u NOTpeOICHUE FIEKTPOIHEPTUH.

I'maBa 5. Mexann4yeckue BOJIHbI

BosHOBBIE siBiIeHMS. XapaKTEpUCTHKUA BOJIHBL. PacmpocTpaHeHHe BOJH B YNPYTUX Cpefax. YpaBHEHUE
rapMOHMYECKoW Oerymield BONHBL. 3BYKOBble BOJHBL. HWHTepdepenius, Audpakius W MOISIPU3ALUS
MEXaHUYECKUX BOJIH.

I'naBa 6. JaeKTpOMArHUTHbIE BOJIHbI

DJEKTPOMAarHuTHOE  TOJIE. DNeKTpoOMarHuTHas  BOJIHA. DKCTepUMEHTANbHOE  OOHapy>KeHUE
AIEKTPOMArHUTHBIX BOJH. [ITOTHOCTH MOTOKA 3eKTpoMarHuTHoro uinydeHus. M3obperenue paano A.C.
[HonoBeiM. [TpuHIMnel paaroceszu. Moaynsuus U aerekTupoBanue. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Pacnpoctpanenue pagroBonH. Pannonokanus. [lonsitue o reneBuaeHnn. Pa3Butue cpeacTB CBA3M.

OnTuka (10 yacon)

I'naBa 7. OnTuka. CBeTOBbIE BOJIHBI.

Cxopoctp cBeta. [lpunnun ['toiireHca. 3akOH OTpa)k€HUsl CBETa. 3aKOHbI NIpenomiieHHst cBeTa. [lonHoe
orpaxxenue cmera. JIunzwl. [loctpoenune mzoOpaxeHuit B jauH3e. DOpMylia TOHKOW JWH3BI. YBEIUYEHUE
muH3bl. Jlucniepcust ceta. MaTepdepentus creta. [Ipumenenue unrepdepeniuu ceta. Judpakius cBeta.
['paHuIBl TPUMEHUMOCTH TEOMETpHUECKOW onTHKU. JudpaknnonHas pemnrerka. [lonmepedHOCTh CBETOBBIX
BosH. [lonspusanus csera.

JJIeMeHTbI TEOPUHU OTHOCUTEJIBLHOCTH (3 Yaca)

I'maBa 8. D1eMeHTBI TEOPHH OTHOCHTEJIbLHOCTH

3aKOHBl 3JIEKTPOAMHAMUKM M TNPHUHLIMII OTHOCUTENBHOCTU. [locTynmaTel TEOpMM OTHOCHUTEIBHOCTH.
OCHOBHBIE CJIEJICTBHS U3 MTOCTYIATOB TEOPUU OTHOCUTEIBLHOCTH. DJIEMEHTHI PEISATUBUCTCKON TUHAMUKHU.
KBanToBas ¢pusuka (14 yacos)

I'maBa 9. U3ny4eHue u CieKTpbI

Buael uznyuennii. Mcrounuku cBeta. CnekTpbl M crnekTpalibHbld aHanu3. lllkama snexkTpoMarHUTHBIX
W3JTyYEHUM.

I'nmaBa 10. KBanToBasi puznka. CBeToBbIC KBAHTBI
dorordpdexr. Ilpumenenue doroadpdexra. Doronsl. KopryckynspHo-BOIHOBON ayanusm. JlaBieHue
cBeTa. XMMHUYECKOE JICHCTBHE CBETA.

I'maBa 11. Aromuas ¢pusuka

Crpoenune atoma. OnbiT Pesepdopna. Kantossie nocrynatel bopa. Mogens atoma Bogopona mo bopy.
Jlazepsl.

I'naBa 12. ®u3uka aTOMHOr0 siApa.

Crpoenue atroMHOTO siapa. SnepHbie cuibl. OOMEHHAsT MOACIH SIISPHOTO B3aMMOACUCTBUS. DHEPTHUS CBS3U
aTOMHBIX siaep. PaanoakTuBHOCTh. Buabpl paanoakTUBHOrO HM31y4eHUs. 3aKOH PaJMOAKTUBHOTO paclaja.



[lepuon momypacnana. MeToasl HAOMIOACHUS W PETUCTPAIUU DJIEMEHTApHBIX 4acTull. VICKyccTBeHHas
paauoakTUBHOCTh. SnepHble peakuuu. [lenenue anep ypana. Llennas peakuus aeneHus. SnepHsiidi peakTop.
Tepmosinepuble peakuuu. IIpumenenue supepHoi sHepruu. M3oromsl. Ilosmydyenue u npumeHeHue
pPaauOaKTUBHBIX U30TOIOB. bronornyeckoe AeMCTBUE PAAMOAKTUBHBIX U3IIy4eHUI.

I'maBa 13. DieMeHTapHbIE YaCTHIBI.

Tpu sTana B pa3BUTHUH (PU3UKU dIEMEHTApHBIX YacThll. OTKPBITHE MO3UTPOHA. AHTHYACTHUIBL. JIeNTOHBI.
Anponsl. KBapku.

Actponomus (9 yacoB)

I'naBa 14. CosiHeuHasi cucTema.

Bunumeie aBmwkenus HeOecHbIx Ten. 3akoHbl Kemepa. Cucrema 3emns-Jlyna. @usmdeckas mnpupoaa
IUIaHeT U MauibIX Tesl COJTHEYHOM CUCTEMBI.

I'nasa 15. ContHue u 3Be31bI.

Connue. OCHOBHBIE XapaKTEpUCTUKU 3Be3l. BHyTpeHnHee cTpoeHue ConHLa U 3B€3/. OBOJIOLUS 3BE3J:
POXKJIEHHE, KU3Hb U CMEPTh 3BE3/I.

I'naBa 16. Ctpoenue BcesieHHoil.

Mneunsii [Tyt — Hama [Nanaktuka. 'anaktuku. Ctpoenue u sBomonus Beenennoit. Exunas dusmnueckas
KapTUHA MHPA.

IloBTOpeHue (4 yaca)

[ToBTOpEHNE OCHOBHBIX pa3/eNioB, U3yUYeHHBIX B Kypce ¢pusuku 11 kiacca. Hanucanue TecToBoil HTOroBoi
paboThl 3a Kypc pu3uku (BKIHOYAs pazien « ACTPOHOMUS).



KaneHgapHo-TemaTuyeckoe nnaHupoBaHue
11 knacc (70 yacos —2 yaca B HeaeNio)

Aara Aara
Tema ypoka Bupapl aeatenbHOCTU MeTanpeameTtHbie YY/ NnyHocTHble VY] no no
nnaHy | ¢akty

Teme

n/n

Ne ypoka B

OCHOBbI S/IEKTPOANHAMMUKMU (16 uacos)

B3aMmopgeicTamne TOKOB. 3HaloT OCHOBHbIE M0/I0XKeHWA Teopun Makcsenna. PerynatusHble: NpobyoT CaMoCTOATENIbHO 061watoTca U B3aMMOAENCTBYIOT C
dopMyMPYIOT U NPUMEHAIOT MPU peLleHnn 3aaad bopmynnposaTb onpeaeseHnUsa NOHATUIA; napTHepamm No COBMeCTHOM
3aKOHOMEPHOCTM B3aMMOAENCTBUA NapaniesbHbIX BbI6MPAOT OCHOBaHMA U KpUTEPUU AR AeATeNbHOCTU

TOKOB. POPMYAMPYIOT U NPUMEHAIOT NPU PELUEHUM 33434 | CpaBHEHUA 06BEKTOB; yyaTca

npasuio bypasuuKa. KnaccmoumumpoBaTb 06BbEKTDI
Mo3HaBaTesbHble: CTaBAT yuebHyto 3aaauy
Ha OCHOBE COOTHECEHMs TOro, YTOo yiKe
M3BECTHO M TOTO, YTO eLle He YCBOEHO
KOMMYHMKaTUBHbIE: MO3UTUBHO OTHOCATCA K
npoueccy obLieHna; yMmeloT 3a4aBaTh
BONPOCbI, GOPMYANPOBATH CBOM MbICH,
[0Ka3blBaTb CBOI TOYKY 3pEHUSA

BeKTOp MarHUTHOM MHAYKLU M. MpumeHsAIoT Npasuao bypasumKa 1M NpaBmao obxeaTa Mo3HaBaTenbHble: BbIAENAOT CamocTonATesIbHO popmynmpyoT
Cuna Amnepa. coneHouza. MpUMeHAOT NPaBUIO EBOMN PYKM ANA CUbI | XapaKTepPUCTUKM 06BbEKTOB, 3afaHHbIe NO3HaBaTe/IbHYI0 Le/b U CTPOAT
dneKkTpoM3mepuTesibHble AmMnepa nNpwv peweHnn 3aJay pasHbIX TUNOB. cnosamu AeNCTBMA B COOTBETCTBUM C HEN
npubopsl. PerynatusHble: onpegensaoT

2 2 nocneao0BaTeIbHOCTb NPOMEXKYTOUYHbIX
Leniei c y4ueTom KOHEYHOro pesysibTaTta
KOoMMYHUKaTUBHbIE: OCO3HAIOT CBOU
AENCTBUA, y4aTCcA CTPOUTL MOHATHbIE ANA
OKpPY*KatoLLMX BbICKa3blBaHUA

PeweHune 3agay. MNpuMeHsAoT Npasuna 1eBON PyKM n bypaBumKa, 3aKOH Mo3HaBaTeNbHblE: BbIAENAIOT O6EKTLI U dopmuposaHue

BxoZAwmii TecToBbIi KOHTPONb AmMnepa npu pewweHunmn 3asau. NPOLECCh! C TOYKU 3PEHUA LLENIOTO0 U YacTei no3HaBaTe/ibHbIX MHTEPEecos,
3HaHUM. PerynaTuBHble: canyatoT cnocob m WMHTENNEKTYaNIbHbIX U
pe3ynbTaT CBOMX AEUCTBUM C 3a4aHHbIM TBOPYECKMX CNOCOBHOCTEN.

3 3 3TaslIOHOM

KOMMYHUKATUBHbIE: UCMOJb3YOT
BepbasibHble U HeBepbaibHble CpeacTBa
06LLEeHMA; OCYLLLeCTBAAIOT KOHTPO/b U
B3aVMMOMOMOLLb NPY BbINOJHEHWUM 3a4aHUI




Na6opatopHana paborta Nel
«HabntoodeHue delicmeus
Ma2HUMHO20 M0/ HA MOK».

OnucbIBatoT AEMCTBUA MAarHUTHOTO NOAA Ha NPOBOAHMK C
TOKOM Ha OCHOBE 3HaHWI NPaBUA NEBOI PYKM A8 CUAbI
Amnepa 1 npasuna bypasunka.

Mo3HaBaTe/bHble: y4aTcs NPUMEHATb
nosly4eHHble paHee TeOPeTUYECKME 3HAHUA
Ha NpaKTUKe, fenaTb TEOPETUYECKME
BbIBO/bI U3 NMPAKTUYECKUX Pe3y/IbTaToB
nabopaTopHOM paboTbl

KoMMyHUKaTUBHbIE: YMEIOT NOJHO U TOUYHO
BblpaKaTb CBOW MbIC/IM B COOTBETCTBUM C
3a,@a4amMu ¥ YCNOBUAMU KOMMYHUKATUBHOTO
npouecca

OpueHTaumsa Ha NoOHMMaHWe
NPWYKH ycnexa B y4ebHowM
AeATeNbHOCTU

Cwna JlopeHua.

MpuUmeHAIOT NPaBKaO NeBoW PyKM Ans cubl JlopeHua.
XapaKTepu3ytoT KaYeCcTBEHHO ABUMKEHWE 3apAXKeHHOM
4acTuLpl B OAHOPOAHOM MAarHUTHOM Mone.

Mo3HaBaTeNbHble: BblAENAT 06bEKTbI U
NpOoLLEeCcChl C TOYKM 3PEHUSA LENOro v Belen
PerynaTtueHble: BbIAENAIOT M OCO3HAMOT TO,
YTO Yy»Ke YCBOEHO, COOTHOCSA C TEM, YTO
NpeACcTonUT NO3HaTb, ymetoT 060CHOBbLIBaTb
M A,OKA3bIBATb CBOK TOUKY 3pEHMUS,
naaHMpoBaTh 06Lme cnocobbl paboTbl Hag,
nocTaBneHHoW Nnpobaiemoit, 3agayen

YMetoT BbIBOAWTb CIEACTBUA U3
MNMEIOLLMUXCA OAHHbIX.

f'vnotesa Amnepa. MarHuTHble
CBOICTBA BellecTsa.

3HatoT cyTb runoTesbl AMnepa. Knaccuduumpytot
BeLLEecTBa N0 MarHUTHbIM CBOMCTBAM. 3HAIOT GU3NYECKUN
cMbICn TemnepaTypbl Kiopw.

Mo3HaBaTebHbIE: BbIPaXKakoT CMbICA
CUTyaL MM PasInNYHbIMK CpeacTBaMmu
PerynaTuvBHble: BbIAENAOT M OCO3HAIOT TO,
UTO Y¥Ke YCBOEHO, COOTHOCSA C TEM, UTO
npeacTouT No3HaTb

KOMMYHUKaTUBHbIE: yMetoT 060CHOBbIBATL
1 [lOKa3blBaTb CBOK TOYKY 3peHus,
NnaaHMpoBaTb 06LmMe cnocobbl paboTbl Hag,
nocTaB/iieHHOM Npobaemoit, 3aaayeit

BblaenstoT u popmyampytoT
npobnemy. Boibupatot
OCHOBaHMA U KpuUTEepun ana
CpaBHeHus, Kaaccudukaumm
obbekToB

PeweHune 3agay.

MprmeHAT NPaBMaa 1 3aKOHbI 91EKTPOANHAMUKM NPU
peweHnn 3aaa4 pasHbIX TMNOB U BUAOB.

Mo3HaBaTesibHble: aHAAU3UPYIOT
Habnogaemble paKTbl, 0606WalOT M genaT
BbIBOZbl, NPUHUMAIOT U COXPaHAIOT
No3HaBaTENbHYIO Lie/b, YETKO BbINOHAT
TpeboBaHWA NO3HaBaTENbHOW 33434
KOMMYHUKaTUBHbIE: Pa3BMBAIOT HaBbIKK
KOHCTPYKTUBHOTO 06LLeHun,
B3aMMOMOHMMaHMSA, B3aUMOMOMOLLU

YcTtaHaBAMBaTb NPUYMHHO-
cnencrtBeHHble CBA3KU, CTPOUTL
NIornyecKkoe paccyxageHue.

INeKTPOMarHUTHas HAYKLMUA.
MarHuTHbI NOTOK.

3HaloT XapaKTEPUCTUKY U UCTOPUIO OTKPLITUA ABNEHUA
3/1eKTPOMAarHUTHOM MHAYKUMKU. BnagetoT
XapaKTePUCTUKON MarHUTHOIO NOTOKa Kak dusmyeckoi
BENNYUHDI.

Mo3HaBaTesbHble: BbIOMPAOT 3HAKOBO-
CMMBOJIMYECKUE CPeacTBa A1 NOCTPOeHUs
MoAeNu, BblaenstoT 06061 eHHbI cMbica
HabnogaemMbix ABNAEHWIA, NPUHUMAIOT U
COXPaHAIOT NO3HABATE/IbHYIO Lie/b, YeTKO
BbINOJIHAIOT TpeboBaHMA NO3HaBaTENbHOWM
3afauv

KoMMYHUWKaTUBHbIE: CTPOAT NMOHATHbIE AN1A
napTHepa BbICKa3bIBaHUA, NNAHUPYIOT
obLme cnocobbl paboTbl

BolgenstoT u bopmynnpytot
npobnemy. Boibupatot
OCHOBAHMA U KpUTEPUU ANA
CpaBHeHus, Knaccudukaumm
06beKToB




Mpasuno JleHua. PeweHune
3agau.

3HatoT opmMynnpPOoBKY Npasuna fleHua. NMpumeHaoT
NpPaBWIO NPU peLleHnn 3a4au.

Mo3HaBaTeNbHblE: ONpPeaensoT
CYObEKTMBHbIE XapaKTEPUCTUKN ABNEHUMN,
npucywme oTaeNbHbIM BUAAM ABNEHUN,
HaxoaAT obwue YepTbl ABNEHUN,
OTHOCALMXCA K O4HOMY U TOMY Ke TUny
PerynaTuBHble: canyatoT cnocob m
pe3ynbTaT CBOMX AEUCTBUI C 3a4aHHbIM
NpaBWIOM aHa/M3a CUTyauum,

bopmupoBaHve KayecTs
MbILLIEHUA, HEOBXOAMMBIX AN
afianTauumn B COBPEMEHHOM
MHPOPMaLMOHHOM 06LLEeCTBE;
BOCMUTAaHUE KayecTB JINYHOCTU

9 9 06HapPYKMBAIOT OTKNIOHEHUSA U OTINUNA OT
YCTaHOBJIEHHbIX MPaBWA, BHOCAT
KOPPEKTMBbI B CNOCO6 CBOUX AENCTBUN,
nenatot 0606L1eHHbIE BbIBOAbI
KomMMyHUKaTUBHbIE: BNageoT
Bepb6asbHbIMK M HeBepbabHbIMU
cpeacTBamm obLLeHus
Na6opatopHan paborta Ne2 BnageloT TeopeTMyeckMm matepumanom o cnocobax Mo3HaBaTeNbHblE: y4aTCA NPUMEHATb dopmnpoBaHne roTOBHOCTU
«U3yyeHue AeneHusa HabAtoAeHUA ABNEHUA SINEKTPOMArHUTHOM UHAYKLUN, noJly4eHHble paHee TeopeTUYecKne sHaHuA OTKPbITO BbIparkaTb M OTCTanBaTb
3neKmpomaz2HUMHoli onucaHWA AaHHOTO ABJIEHMA HA OCHOBE 3HAHWA NPaBuUN Ha NpaKTuKe, genatb TeopeTUyeckne CBOIO NO3ULMIO
UHOYKYuu». 3N1EKTPOAUHAMUKMU. BbIBOAbI U3 MPAKTUYECKMX Pe3yNbTaToB
10 10 nabopaTopHoOl paboTbl
KOMMYHUKATUBHbIE: YMEIOT MNOJIHO U TOYHO
BbIPaaTb CBOM MbIC/IM B COOTBETCTBUM C
33a4aMu 1 YyCNOBUAMU KOMMYHUKATUBHOTO
npouecca
3aKOH 3/71eKTPOMArHUTHOM 3HatoT xapaktepucTuky 34C nHAYKLUMK Kak Pusmyeckom Mo3HaBaTeNbHble: aHANIN3NPYIOT YCI0BUA CnocobHOCTb K CAMOOLEHKE Ha
MHAYKUMK. PelneHune 3aaau. BE/INYUHbI. XapaKTepPU3YOT 3aKOH 3/1EKTPOMArHUTHOM NnocTaB/IeHHOM 33434u, onpeaenatoT OCHOBE KpUTEpPMA YCNELIHOCTH
MHAYKUMK NO NNAHY XapaKTepUCTUKM GpU3NYecKoro HanpaBAEeHMeE X04a PeLLeHNna, MPUMEHAIT y4ebHoW feaTeNbHOCTU.
3aKOHa. TeopeTuyecKme 3HaHUA NpuU peLleHnmn YyebHo-no3HaBaTebHbIN
11 11 npaKTquCKElx 3aja4, aHaAnsnpyroT MHTEpEC K HOBOMY y4ebHOMyY
NOJIy4EHHbIN pe3ynbTaT C TOYKU 3peHnn maTepuany
peasncTMyHoCTU
KOMMYHMKaTUBHbIE: Pa3BUBAIOT HaBbIKK
KOHCTPYKTUBHOrO 06LLeHMA,
B3aMMOMNOHMUMAHUsA, B3aMMOMOMOLLM
34C UHAYKLMN B ABUKYLLUXCA BbiBogAat dopmyny ansa pacyera 34C MHAYKLMM B lNo3HaBaTenbHble: aHAN3UPYIOT dopmmpoBaTb ymeHue
NpPOBOAHMKaX. OBVXKYLLMXCA NPOBOAHMKaX. PelatoT 3agaum ¢ Habntogaemble ABneHUs, 0606LWatoT u HabnoAaTh M XapaKTepM3oBaTb
ncrnonb3osaHnem popmynbl 3A4C B ABUKYLIMXCA [AenatoT BbIBOAbI, NPUHUMAIOT U COXPAHAIOT du3nyeckne ABNEHUA, NOTUYECKU
NPOBOAHMKAX, UHTErPUPYIOT NOJIyYEHHbIE 3HaHUA. NO3HaBaTe/IbHYIO LLe/Ib, YETKO BbINOHAIOT MbICUTb.
12 12 TpeboBaHWA NO3HaBaTENbHOW 33434 PasBuTME yMeHUI 1 HaBbIKOB

KOMMYHUMKaTUBHbIE: PAa3BMBAIOT HABbIKK
KOHCTPYKTUBHOTO 06LLeHUA,
B3aMMOMOHMMaHMSA, B3aUMOMOMOLLU

NPUMEHEHMA NONYYEHHbIX
3HaHWI ANA peleHun
NPaKTUYECKUX 3a4au
NOBCEAHEBHOW KU3HU




CamonHAayKuma. NHOYKTUBHOCTb.
JHeprua MarHUTHOTO NOANA TOKa.

XapaKTepusyoT CamoUHAYKLUMIO KaK ¢pusmyeckoe
ABNEeHWNe. XapaKTepusyoT MHAYKTUBHOCTb Kak
dusnyeckyto BennumHy. NMpoBOAAT aHANOTUIO MEXK Y
CaMOUHAYKUMeEN u nHepumen. Bnagetotr nipopmaumen
06 3HEeprMmM MarHUTHOro NoAA U NPUMEHSIOT ee Npwm

Mo3HaBaTe/IbHble: aHa/IM3NPYIOT YCNOBUA
nocTaB/eHHOM 3a4aun, onpeaensaoT
HanpaB/eHWe xoa peLleHns, MPUMEHALOT
TeopeTUYecKune 3HaHUA NPU peLleHnmn
NPAaKTUYECKUX 3334, aHAIU3NPYIOT

CnocobHOCTb K CamMoOoLIeHKe Ha
OCHOBE KpUTEPUA YCMELIHOCTH
y4ebHOW fesaTenbHoCTy.
YyebHO-No3HaBaTe IbHbI M
MHTEPEC K HOBOMY y4ebHOMY

13 |13 pelleHnu 3agau. NMoNy4YeHHbI pPe3ynbTaT C TOYKU 3peHus maTtepuany
peanncTMYHoOCTU
KoMMYHMKaTMBHbIE: pa3BMBAtOT HaBbIKK
KOHCTPYKTUBHOrO 06LLeHuA,
B3aMMOMOHMMAHMA, B3aUMOMOMOLLU
3NeKTPOMarHUTHoe rnosne. YceloT ycTaHaB/IMBaTh CBA3b MEXAY BOSHUKHOBEHMEM Mo3HaBaTe/ibHble: aHa/IM3UPYIOT YCN0BUA CNocobHOCTb NPUHUMATD
BuxpeBoe 3s1eKTpuYeckoe nose. | MarHUTHOro NoaA NPU USMEHEHUW 3/1EKTPUYECKOTO NOAA. | NOCTaBNEHHOM 3a43a4u, onpeaenatot CaMOCTOATE/NIbHbIE PeLleHuns,
3HaloT O CyLWecTBOBaHUM eANMHOTO 3NEKTPOMArHUTHOTO HanpaB/eHWe XoAa peLleHns, MPUMEHALOT BbICTPaNBaTb aprymeHTaLmio,
nonA. 3HaloT O BUXPEBOM 3/1EKTPUYECKOM Nofe, TeopeTnyecKme 3HaHUA NPU peLeHnm np1BOAUTL NPUMEpPbI
THET NOPOXKAEHHOM B pe3ynbTaTe U3MEHEHUA BUXPEBOTrO NPaKTUYECKMX 3aJay, aHANN3NPYIOT
MarHuTHoro nons. BnagetoT nHpopmaumeint 06 OCHOBHbIX | MONYYEHHbIV Pe3ynbTaT C TOYKM 3peHuUs
rnonoxeHuax Teopun Makcsenna. peanncTMYHOCTU
KoMMyHMKaTMBHbIE: pa3BMBAtOT HAaBbIKK
CaMOKOHTPO/IA U CAMONPOBEPKMU
NOJIy4YeHHbIX pe3yNbTaTos
PeweHue 3agau. MpMMeHSAIOT TeOPETUYECKME 3HAHUA NPY pelleHnn 3a8a4 | Mo3HaBaTeNbHble: aHaNU3MPYIOT dopmupoBaHue
no AaHHOW Teme. Habntogaemble ABAeHUA, 0606LWwatoT n NMo3HaBaTeNbHbIX UHTEPECOB,
[eNnaloT BblBOAbI, MPUHUMAIOT U COXPAHAIOT | MHTENNEKTYyaNbHbIX U
15 15 No3HaBaTeNbHYIO LieNb, YETKO BbINOAHAIT TBOPYECKMX cnocobHocTew
TpeboBaHMA NO3HaBaTeNbHOM 33434 yyaLmxca.
KOMMyHUWKaTUBHbIE: Ppa3BUBAIOT HaBbIKK
KOHCTPYKTUBHOIO 06LLeHun,
B3aMMOMOHMMaHMA, B3aUMOMOMOLLU
KoHTponbHas pabota «OcHogbl | [IpUMeHAIOT TeopeTUYeCKMe 3HaHWA NPU pelleHnn 3a8a4 | PerynaTuBHbIe: COCTaBAAIOT NAaH AeNCTBUIA CnocobHOCTb K CamMOOLeHKe Ha
16 16 | anekmpooOuHamuKu». no faHHOM Teme. npwv peleHnmn 3a4a4 KOHTPOIbHOW PaboTbl OCHOBE KpUTEpPMA YCNELWHOCTH

y4ebHoW aeaTeNbHOCTU.

KONEBAHUA N BOJIHbI (14 yacos)

MexaHuyeckune KonebaHwms.

17 1

3HaloT YCNoBUA BO3HMKHOBEHUS, onpeaeseHue,
XapaKTePUCTUKM CBOBOAHBIX U BbIHYKA,EHHbIX
KonebaHuit. 3HatoT OTANYUTENbHbIE 0COBEHHOCTHU
3aTyxatolwmx KonebaHuit. MpuBoaAT npumepbl
KosnebaTeNibHbIX cUCTEM. [latoT XapaKTEPUCTUKY
KosebaTeIbHOMY ABUMKEHUIO, 0COBEHHOCTAM
Ko/siebaHWIA, 3HaIOT BUAbI KO/lebaTeNbHbIX CUCTEM,
NPUBOAAT NPUMEPbI CUIOBbIX XapaKTepPUCTUK oA
KosiebaTeNibHbIX CUCTEM.

Mo3HaBaTeNbHblE: aHANUSUPYIOT
Habnogaemble aBneHUn, 0606LatoT 1
[AenatoT BbIBOAbI, MPUHUMAIOT U COXPaHALOT
No3HaBaTe/IbHYHO Lie/ib, YETKO BbIMOHAT
TpeboBaHMWA NO3HaBaTe/IbHOW 33434,
y4aTCcA MHTePNpPeTUPOBaTb NOYYEHHbIM
pe3ynbTaT, COOTHOCS ero C U3BECTHbIMU
dakTamm

KOMMYHUWKaTUBHbIE: pa3BUBAIOT HaBbIKK
KOHCTPYKTUBHOIO 0bLLLeHUsA,
B3aMMOMNOHUMaHMsA, B3aUMOMOMOLLU

dopmuposaHue
no3HaBaTe/IbHbIX UHTEPECOB,
MHTENNIEKTYyaNbHbIX U
TBOPYECKMX cnocobHocTeln
yyawmxcs.




MaTtemaTnuyeckmii MasTHUK.
OnHamuka KonebatenbHoro
ABUXKEHUA.

YMeloT 4aBaTb CUAOBYIO XapaKTEPUCTUKY
KonebaTeNbHOro ABUKEHUA MaTemMaTUYeCcKoro
MasTHMKA. ONUCbIBAtOT AMHAMUKY KonebaTenbHoro
OBWXKEHUA NPU PELLIEHUMN KAYeCTBEHHbIX 3a4a4. YMetoT
BbIBOAMTb YpaBHEHMe KosiebaHMit MaTeMaTUYeCcKoro

Mo3HaBaTe/bHble: BbIAENAIOT U
dopmynunpytoT npobnemy, BbINONHAOT
ornepawum co 3HaKamm U CUMBOIaMMU,
3aMEHSAIOT TEPMUHbBI ONPeaeNeHUaMMU,
YMEIOT (MM pa3BMBatOT CNOCOBHOCTb) €

q)OpMVIpOBaHVIe rOTOBHOCTH
OTKPbITO Bblpa*aTb 1 OTCTanBaTb
CBOIO NoO3nuunto

18 MaATHUKa. NMoMOLLbIO BOMPOCoB A06bIBaTh
HegoCTaloLWyo MHGOPMaLUMIO U MPUMEHATbL
ee
PerynatuBHble: NPeLBOCXMLLAIOT pe3ybTaTt
1 YpOBEHb YCBOEHUA (KaKoi byaet
pesynbTat?)
JNabopaTtopHan pabota Ne3 OnpeaenatoT ycKopeHune cBo604HOTO NageHnsa npu Mo3HaBaTe/IbHbIE: y4aTCA NPUMEHATb CnocobHOCTb K CaMOOLEHKE Ha
«OnpedesieHue yCKoOpeHus NOMOLLM MaATHMKA. PaccumTbiBalOT NOTPELIHOCTU ANA nony4yeHHble paHee TeOpeTUYEeCKUe 3HaHMA OCHOBE KpUTEPUA YCNELLHOCTH
€80600H020 nadeHus npu [AHHOW BEIMYUHDI. Ha NPaKTUKe, AeNaTb TeOpeTUYECKNE y4ebHoW gesTenbHocTU. YyebHo-
nomowju MasmMHuUKa». BbIBOAbI U3 MPAKTUYECKUX Pe3Y/bTaToB no3HaBaTe/ibHbI UHTEPEC K
19 nabopaTtopHoli paboTbl HOBOMY y4ebHOMY mMaTepwuany,
KOMMYHUMKaTUBHbIE: YMEIOT NOIHO U TOYHO
BbIPaXkaTb CBOW MbIC/IN B COOTBETCTBUM C
3a4,a4aMu U YCI0BUAMU KOMMYHUKATUBHOTO
npouecca
FapmoHuyeckme KonebaHus. BnagetoT nHbopmaumen U NPUMEHSIOT NPU peLleHnm Mo3HaBaTesibHble: BbIAENAIOT U CraBAT y4ebHylo 3a4a4y Ha
3a4a4 no Teme «apmoHMYeckme KonebaHma»: bopmyanpytoT npobiemy, BbINOAHAOT OCHOBE COOTHECEHMUSA TOTO, YTO
0COBEHHOCTH, XapaKTePUCTUKU. YMEIOT BbIBOAUTH onepaLmm Co 3HaKamu 1 CUMBOAMMU, YK€ M3BECTHO 1 YCBOEHO, 1 TOTO,
ypaBHEHMWe, OnuUCbIBatoLLee rapMoHUYecKkme KoiebaHus. 3aMeHSAIOT TEPMUHbBI ONpeaeneHuamu, 4TO eLle HeU3BECTHO
3HatoT dopmyny u dpmanyeckuin cmbicn Gasbl KonebaHUn. | ymeroT (MAM pa3BMBaOT CNOCOBHOCTL) C
20 NMOMOLLbHO BONPOCOB A06bIBaTb
HegoCTaloLULyo MHGOPMaUMIO U MPUMEHATb
ee
PerynatuBHble: NPeLBOCXMLLAIOT pesyibTaTt
1 YPOBEHb YCBOEHMUA (KaKoW byaeT
pe3synbTaTt?)
3aTyxatowme 1 BbIHYXAEHHblIe XapaKTepm3sytoT NPoLEecchl U OMUCHIBAIOT NPOLLECChI, Mo3HaBaTesibHble: BbIAENAIOT U BblaensioT u popmynmpyoT
KonebaHua. PesoHaHc. CBA3aHHbIE C 3aTyxaHMemM KonebaTenbHoro ABMXKeHUA n ¢ | GopmyanpytoT npobiemy, BbINOAHAIOT npobaemy. Boibupatot
BbIHY}KAEHHbIMU KONebaHMAMM aHANUTUYECKH, onepaLmm Co 3HaKamu U CUMBOIAMMU, OCHOBAHMA U KpUTEPUU ANA
06BACHAIOT NPeBpaLLeHVe 3Heprumn B cuctemax 6es 3aMeHSAIOT TePMUHbBI ONpeaeneHuamu, CpaBHeHus, Kaaccudukaumm
TPpeHUA. XapaKTepusyoT pe3oHaHC Kak ¢pusmndyeckoe YMEIOT (MK pa3BMBatOT CMOCOBHOCTL) C 06beKTOB
21 AB/NIeHMe. 3HAOT 0 BO34eNCTBMM pe30oHaHca 1 bopbbe ¢ NOMOLLLbHO BONPOCOB A06bIBaTb

HUM.

HeZoCTalolWyo MHGOPMALMIO U NPUMEHATL
ee

PerynatueHble: NpeABOCXMLLAIOT pesy/ibTaT
1 ypoBEeHb YCBOEHUA (KaKol byaet
pe3synbTaTt?)




PeweHwne 3agay.

MprmeHAT paHee NoJly4eHHble 3HaHUA Mo ,CI,aHHOﬁ Teme
npu peweHnn 3agay pasHbiX TUNOB.

Mo3HaBaTesbHbIe: aHANMU3UPYIOT U
0606WatloT TEOPETUYECKUIA MaTepuan,
NPUHUMAIOT U COXPAHAIOT NO3HaBaTENbHYO
Le/b, y4aTcsa UHTePNpPeTMPOBaTh
Mo/ly4YeHHbI pesy/ibTaT, COOTHOCA ero ¢

CnocobHOCTb K CamMoOoLIeHKe Ha
OCHOBE KpUTEPUA YCMELIHOCTH
y4ebHOW AesaTenbHOCTH.
YyebHO-No3HaBaTe IbHbI M
MHTEPEC K HOBOMY y4ebHOMY

22 M3BECTHbIMU GaKTamu maTtepwuany,
KoMMYHMKaTMBHbIE: pa3BMBatOT HAaBbIKK
KOHCTPYKTUBHOrO 06LLeHuA,
B3aMMOMOHMMAHMA, B3aUMOLENCTBUA NpU
M3y4yeHMn HOBOro maTepuana
INeKTPOMArHUTHblE KonebaHuA. | XapaKTepu3yHoT 3/1eKTPOMArHUTHbIE KonebaHus. Mo3HaBaTe/ibHble: CAaMOCTOATENIbHO bopmupoBaHMe KavecTs
MpumeHsatoT 3C3 4NA cayvan 31eKTPOMArHUTHbIX bopmynnpytoT No3HaBaTeNbHble Lienn, MbILWNEHUA, HEOBXOAMMBIX ANA
KonebaHuin. MpoBoAAT aHANOTUIO MEXAY NPOEKTUPYIOT MYTU UX JOCTUKEHUSA, afanTaumun B COBpEMEeHHOM
23 MEeXaHNYeCKMMM 1 3NEKTPOMArHUTHbIMK KonebaHmnamu. paboTatoT MO KOPPEKTUPOBKE MNOJTYHEHHOTO nHdopmaunoHHom obLiecTse;
pe3ynbTaTa BOCMUTaHME KayecTB IMYHOCTM.
KoMMYHMKaTUBHbIE: MPUMEHSAIOT HaBbIKM
KOHCTPYKTUBHOrO 06LeHua npu paboTe B
rpynnax
FapmoHuyeckme YMeloT BbIBOANUTb YPaBHEHWE, ONUCbIBatOLLLEE NPOLECChI Mo3HaBaTenbHble: aHANU3NPYIOT YCNOBUA dbopmupoBaHMe KavecTs
3/1EKTPOMarHuTHble KonebaHus. | B KosebaTeNbHOM KOHTYpE. 3HAOT XapaKTePUCTUKY nocTaB/eHHOM 3a4a4K, onpeaensor MbILWNEHUA, HEOBXOAMMBIX AN15
MepeMeHHbI 31eKTPUYECKUiA nepuona cBo604HbIX 3NEKTPUHECKUX KONEOaHUIA. HanpaB/eHWe XoA4a PeLleHUA, NPUMEHSAIOT aflanTaumu B COBPEMEHHOM
TOK. MpumeHsatoT dopmyny TomcoHa. YMetoT NPUMEHATb TeopeTUYecKMe 3HaHUA NPU peLeHnm nHbopmaunoHHoM obLiecTBe;
24 dopmynbl, onucbiBatoLLLME rapMOHUYecKune konebaHma NPaKTUYECKUX 3a[a4, aHaM3NpYIoT BOCMUTaHME Ka4yecTB IMYHOCTU.
3apaga v ToKa Npu pelleHnn 3a4a4y. 3HatoT onpeaeneHne | NOJyYeHHbI pe3ynbTaT C TOYKM 3peHns
nepemeHHOro ToKa. peanancTMYHOCTU
KOMMYHUMKaTUBHbIE: Pa3BMBAOT HABbIKK
CaMOKOHTPO/IAl U CAaMONPOBEPKMU
Moly4YeHHbIX pe3ynbTaTos
PeweHue 3apay. KoHgeHcaTop, MprMMeHAIOT NOlyYeHHble 3HaHUA NPU PeLeHnm 3a4au. Mo3HaBaTesbHbIE: BbIAENAIOT U CraBAT yyebHYyl0 3aga4y Ha
KaTyLUKa, CONPOTUB/EHWE B bopmynupytoT npobiemy, BbINOAHAOT OCHOBE COOTHECEHMS TOro, YTO
Lenu nepemeHHOro Toka. ornepaLMm Co 3HaKamu U CUMBOIaMMU, y»Ke U3BECTHO U YCBOEHO, U TOTO,
3aMEHSAIOT TEPMUHbBI ONpPeaeneHuamuM, 4TO eLle HEU3BECTHO
YMEIoT (MK pa3BMBatOT CNMOCOBHOCTD) €
25 NOMOLLbHO BONPOCOB A06bIBaTb

HepoCTaloLWyo MHGOPMALMIO U NPUMEHATb
ee

PerynaTuBHble: NpeABOCXMLLAOT pe3ynbTaT
M YpOBeHb YCBOEHUA (KaKkoW byaeT
pesynbTat?)




MpounssoAacTeo, Nepesaya,
Mcnonb3oBaHue
3/1EKTPO3HEPTUM.

3HaloT 0 NPUHLMMNAX FEHEPUPOBAHUA 3IEKTPOIHEPTUM.
[atoT XapaKTepmnCTUKY reHepaTopy NepemeHHOro Toka
KaK yCTpOMCTBY. XapaKTepusytoT paboTy
TpaHchopmaTopa Kak YCTPOWCTBA, 3HAKOT BUAbI

Mo3HaBaTe/bHbIe: aHAAU3UPYHOT
Habnogaemble aBneHUn, 0606LWatoT u
[AenaloT BbIBOAbI, MPUHUMAIOT U COXPaHAOT
NMo3HaBaTE/NbHYIO LLe/b, YETKO BbINOAHAT

CnocobHOCTb K CamMoOoLIeHKe Ha
OCHOBE KpUTEPUA YCMELIHOCTH
y4ebHoW gesTenbHocTU. YyebHo-
no3HaBaTe/ibHbI UHTEPEC K

26 10 TpaHchopmaTopoB. BnasetoT popmynoi ana pacyeta TpeboBaHMA NO3HaBaTeNbHOM 3a4a4u HOBOMY y4ebHOMYy maTepuany,

KoabodULMeHTa TpaHchopMaL K. 3HAOT MPUHLMNBLI, KoMMyHMKaTMBHbIE: Pa3BMBAIOT HAaBbIKK

Nexalyue B OCHOBE NPOM3BOACTBA U UCMNONb30BaHMA KOHCTPYKTUBHOTO 06LLeHuA,

3/1eKTPO3HEpPrmK, nepesayn n sdpdGeKTMBHOro B3aMMOMNOHMMAHMA, B3aUMOMNOMOLLU

MCNONb30BAHMWA 3/1EKTPOIHEPTUN.

MexaHW4ecKume BOJHbI. 3HaloT onpesesieHne BOJHbI, XapaKTEPUCTUKUN BOJTHbI. Mo3HaBaTe/IbHble: aHaIM3UPYIOT YCN0BUA Pa3BuUTME KOMMYHUKATUBHbIX

PaznuyatoT BUABI BOJH. rocTaB/eHHOM 3a4a4n, onpeaensaoT YMeHWIA AOKNaabIBaTh O
HanpaB/eHWe Xoa peLleHns, NPUMEHALOT pesynbTaTax cBOero
TeopeTnyecKkme 3HaHUA NP peLleHnm nccnefoBaHuA.

27 11 NPaKTUYECKUX 3aJa4, aHaIM3NpPYIoT CamocToATeIbHOCTb B
NONyYeHHbIV pe3ynbTaT C TOYKN 3peHuUs npuobpeTeHnn NPaKTUYEeCKUX
peasincTMYHoOCTH YMEHUIA.

KoMMYHMKaTMBHbIE: Pa3BMBAIOT HAaBbIKK
KOHCTPYKTUBHOrO 06LLeHMA,
B3aMMOMOHMMAHMA, B3aUMOMOMOLLU
INEeKTPOMarHUTHbIE BOJIHbI. 3HatoT onpeaeneHne 31eKTPOMarHUTHOM BO/IHbI. 3HatoT Mo3HaBaTenbHble: aHaNM3NPYIOT YCNOBUA Pa3BuTHE KOMMYHUKATUBHbIX
CBoWCTBa BOJIH. YC/NI0BUA pacnpocTpaHeHNUa BOH. BnagetoT NocTaB/eHHOM 3a4a4u, onpeaensaoT YMeHWIA AOKNaapbIBaTh O
nHbopmaumeii o sBubpatope Mepua. HanpaB/eHWe XoAa peLleHns, NPUMEHAIOT pesynbTaTax cBOero
TeopeTUYecKme 3HaHUA NP peLeHnm nccnefoBaHuA.

28 12 NPaKTUYECKUX 334, aHaIM3NpyIoT CaMoCTOATENbHOCTb B
NMONYYEHHbIM Pe3ynbTaT C TOYKMU 3peHna npuobpeTeHnmn NPaKTUYECKMX
peasincTMYHoOCTH YMEHUIA.

KoMMYyHMKaTUBHbIE: Pa3BMBAIOT HAaBbIKK
KOHCTPYKTUBHOrO 06LLeHMA,
B3aMMOMOHMMAHMA, B3aUMOMOMOLLU
MpWHLMNbI paanocBA3n. 3HatoT cxeMy NPOCTENLLEro pagmMonpuemHmnKa. 3HatooT Mo3HaBaTenbHble: aHANN3NPYIOT YCNOBUA Passutne LeneycTpemaeHHoOCTH
N306peTeHme paguo A.C. OCHOBHbIE NPUHUMMbI paguoTenerpadHoOi cBasun. NnocTaB/IeHHON 33434u, onpeaenatoT M HaCTOMYMBOCTU B LLOCTUNKEHUM
MonosbiMm. XapaKTepu3yoT MOAYNALMIO KaK MPUHLMN HanpaB/eHWe XoA4a pPeLleHns, MPUMEHAIOT Lenei, roTOBHOCTU K
paguoTenerpadHoit cBA3n. XapakTepusyioTt TeopeTUYecKMe 3HaHUA NPU peLeHnm NpeoaoNeHNI0 TPYAHOCTEN.
29 13 AeTeKTMpOBaHMe KaK NpuHUmMN paauotenerpadHoi I'IpaKTVNECKgIX 3a4,a4, aHanU3mnpyloT
CBA3N. NMONYYEHHbIM Pe3ynbTaT C TOUKM 3peHns
peannucTUYHoOCTH
KOMMYHUWKaTUBHbIE: Ppa3BUBAIOT HaBbIKK
KOHCTPYKTUBHOIO 0bLLeHuA,
B3aMMOMOHWMaHMA, B3aMMOMOMOLLU
KoumponsHaa paboma MprMeHAIOT TeOpeTUYeCKMe 3HaHMA NO AaHHOM Teme PerynatuBHble: COCTaBAAIOT NNaH AeACTBUN CnocobHOCTb K CamMoOoLeHKe Ha
«KonebaHusa u 80aHbI». npwv peleHnn 3asau. npwv peleHnmn 3a4a4 KOHTPObHOW PaboTbl OCHOBE KpUTEPUA YCNELLHOCTH
30 14 y4yebHoW aeaTenbHOCTU. YuebHo-

nosHaBaTesbHbl MHTEepecC K
HOBOMY yyebHOMY maTepuany,

OINTUKA (10 4acos)
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3aKoHbI I'EOMeTpMLIECKOﬁ
ONTUKK.

3HatoT gBa cnocoba nepeaayv BO34eNCTBUN. YMeEIOT
XapaKTepu30BaTb KOPMYCKYAAPHYIO 1 BOIHOBYIO TEOPUM
cBeTa. 3HatoT NpuHLMn lMolireHca. 3HatoT
XapaKTEPUCTUKY 3aKOHa NPAMOIUHERHOTO
pacnpocTpaHeHWs CBETa M 3aKOH OTPaXKeHUs.

Mo3HaBaTenbHble: BbIAENAOT GOPMAbHYLO
CTPYKTYPY 3a4,341; BbIPAXKAOT CTPYKTYPY
3a/lauu pa3HbIMK CPeacTBaMU; yMetoT
BblOMpPaTb 0606LWEHHbIE CTPATErMM
pelweHua 3aga4

PerynaTvBHble: COCTAaBAAIOT NAAH U
nocsef0BaTe/IbHOCTb AeACTBUM
KOMMYHUMKaTUBHbIE: YCTaHABNMBAOT
paboune oTHoLeEHUs, yyaTcA 3GPEKTUBHO
COTpyAHMYaTb 1 cnocobcTBOBaTb
NPOAYKTUBHOM Koonepauum

MoTnBauma obpasoBaTenbHOM
AeATeNbHOCTU WKONbHWUKOB Ha
OCHOBE JINYHOCTHO

OpPUEHTMPOBAHHOIO NoAaxoAa.
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3aKOHbI reomeTqueCKoﬁ
ONTUKK. NoNHOe oTpaxKeHue.

3HalOT XapaKTePUCTMKY 3aKOH NpesloMIeHUA.
XapaKTepu3yoT NoKasaTenn NpeioMIeHna Kak
d)I/ISI/ILIeCKI/Ie Be/INYMHbI. 3HaOT XapPaKTEPUCTUKY NOTHOIO
OTpaX*KeHnA CBeTa Kak ¢M3MH€CKOF0 ABNIEHUA.

Mo3HaBaTesibHbIE: BbIAENAIOT U
dopmynnpytoT npobiemy, BbINOAHAOT
onepaLmmn Co 3HaKamMu U CUMBONAMM,
3aMeHSAIOT TEPMUHbI ONpeaeneHuamu,
pa3BMBatOT CNOCOBHOCTb C NOMOLLLbIO
BOMPOCOB f06bIBaTb HEAOCTAOLLYO
MHbOPMaLMIO U MPUMEHATL ee
PerynatuBHble: COCTaBAAIOT NAaH U
nocsie,0BaTe/IbHOCTb AENCTBUIM
KOMMYHUWKaTUBHbIE: YCTaHaBNMBAOT
paboumne oTHOWeHWUs, yyaTcs 3GPEKTUBHO
COTpyAHMYaTb 1 cnocobcTBOBaTbL
NPOAYKTUBHOI Koonepauum

dopmmposaHue
Nno3HaBaTe/IbHbIX UHTEPECOB,
WNHTENNEKTYaNIbHbIX U TBOPYECKUX
cnocobHocTel yyalmxcs.
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JlabopamopHasa paboma Ne4
«N3mepeHue nokazamens
npesomaeHus cmekna».

N3mepAtoT NoKasatenb NpenoMNeHUA CTEKNA, MPOBOAAT
pacyeT NOrpeLHoCTeN U3MEPEHUI AaHHOM BEIUYUHDI.

Mo3HaBaTeNbHbIE: y4aTCca NPUMEHATb
Nnosly4YeHHble paHee TEOPETUYECKME 3HAHMA
Ha NpaKTUKe, AenaTb TeopeTUYecKne
BbIBOAbI M3 NPAKTUYECKMX Pe3yNbTaToB
nabopaTopHoOli paboThbl

KOMMYHUKaTUBHbIE: YMEIOT NONHO U TOYHO
BbIPAXKaTb CBOW MbIC/IN B COOTBETCTBUM C
3a4,a4aMu U YCI0BUAMU KOMMYHUKATUBHOTO
npouecca

OBnageHve HaBblkaMn PaboTbl €
du3myeckum obopynoBaHEM,
CaMOCTOATE/IbHOCTb B
NpUo6pPETEHNN HOBbIX 3HAHUI U
NPaKTUYECKUX YMEHUIA
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JInH3bI. PeweHune 3apau.

CTpoAT n306parkeHna B pasHbIX TUMNAX ANH3. MpumeHsaoT
bopmyny TOHKOM NMH3bI NPU peleHnr 3a4a4.

Mo3HaBaTesbHbIE: BbIAENAIOT U
dopmynnpytoT npobnemy, 3ameHsOT
TEPMUHbI ONpeaeneHUAMN, YMeoT C
NMOMOLLbIO BONPOCOB A06bIBaTH
HeZoCTalolWyo MHGOPMALMIO U NPUMEHATL
ee

PerynatueHble: NpeABOCXMLLAIOT pesy/ibTaT
1 YpOBEHb YCBOEHUA

dopmmposaHue
Nno3HaBaTe/IbHbIX UHTEPECOB,
MHTEN/IEKTYaIbHbIX U TBOPYECKMX
cnocobHocTel yyalmxcs.




JlabopamopHasa paboma Ne5
«OnpedesneHue onmu4ecKoli
cusnbl U hoKYCHO20 paccmosHusA

OnpeaensatoT ONTUYECKYIO CUAY U GOKYCHOE paccToaHue
cobupatowent NH3bI

Mo3HaBaTebHble: yYaTCA NPUMEHATL
nony4yeHHble paHee TeopeTnyeckne sHaHnA
Ha NPaKTUKe, AenaTtb TeopeTnveckne

MoTnBauma obpasoBaTenbHOM
AeATeNbHOCTU WKONbHWUKOB Ha
OCHOBE JINYHOCTHO

cobuparowjeli AUH3bIN. BbIBOZbl U3 NPAKTUYECKUX PE3YIbTAaTOB OpPWMEHTUPOBAHHOTO NOAX0AaA.
35 nabopaTtopHoli paboTbl
KoMMYHMKaTUBHbIE: YMEIOT NOIHO U TOYHO
BbIPakaTb CBOW MbIC/IM B COOTBETCTBUU C
3a4,a4aMu U YC/I0BUAMU KOMMYHUKATUBHOTO
npouecca
Oucnepcua. UHTepdepeHLma. 3HaloT XapaKTEPUCTUKY ABNEHUA AUCTEePCUn CBETa. Mo3HaBaTe/IbHbIE: BbIAENAIOT U dopmupoBaHue
OnucbIBaOT CNOXKEHWUE BOH. 3HAIOT onpeaesieHne bopmynnpytoT npobemy, BbINOSHAOT rMo3HaBaTeNbHbIX UHTEPECOB,
NHTepdepeHUMOHHOM KapTUHbI, KOTEPEHTHBbIX ornepaLmmn Co 3HaKamMu U CUMBONIAMM, WHTENNIEeKTYasIbHbIX U TBOPYECKUX
MCTOYHMKOB. OBBACHAIOT pacnpeseneHne sHeprum npu 3aMeHAI0T TEPMUHbBI ONpeaeneHnamuM, CnocobHoCTeN yyaLmxcs.
36 nHTepdepeHLMn BOH. 3HAIOT O NPUMEHEHUM pa3BMBatOT CNOCOBHOCTL C MOMOLLbIO
nHTepdepeHLUHn. BONpocoB A06bIBaTb HEAOCTAOLLYO
MHPOPMaLMIO U NPUMEHATL ee
PerynatuBHble: NPeABOCXMLLAIOT pesyibTaT
1 ypoBEeHb YCBOEHUA (KaKol byaet
pe3synbTaTt?)
Oundpakuma BonH. XapakTtepusytoT gudpaKumio Kak dusndyeckoe asneHue. Mo3HaBaTenbHble: y4aTCA NPUMEHATb MoTusauma obpasosaTenbHON
OndpaKumoHHan pelueTka. BnagzetoT TeopeTMyeCKUMMU OCHOBaMM Teopun PpeHens. nosly4YeHHble paHee TEOPEeTUYECKME 3HAHMA | AeATeSIbHOCTM LKO/bHMKOB Ha
JlabopamopHas paboma Ne6 3HatoT KOHeuHbI BuA, dopmynbl ANbPaKLMOHHOM Ha NPaKTUKe, AeNaTb TeopeTUYecKne OCHOBE JINYHOCTHO
«OyeHKa UHhoOpMaAYUOHHOU peLueTku. BbIBOAbl U3 NPAKTUYECKUX Pe3yNbTaToB OPMEHTUPOBAHHOTO NOAX0AaA.
37 EMKoCcmu Komnakm-0ucka nabopaTopHoOl paboTbl
(CD)». KoMMyHMKaTUBHbIE: YMEIOT NOHO U TOYHO
BbIPaKaTb CBOW MbIC/IN B COOTBETCTBUU C
3aZ,@a4aMu U YC/I0BUSMU KOMMYHUKATUBHOTO
npouecca
JlabopamopHas paboma Ne7 MN3mepAtoT A/IMHY CBETOBOW BOJIHbI. 3HAIOT BOJIHOBbIE Mo3HaBaTe/IbHbIE: y4aTCA NPUMEHATb dopmumpoBaHMe KayecTs
«U3mepeHue dnuHbl ceemosoli | CBOMCTBA CBETA. 3HAIOT OCHOBHbIE NOJIOKEHUA nosly4YeHHble paHee TEOPeTUYECKME 3HAHMA MbILWNEHUA, HEOBXOAMMBIX NS
80/1HbI». NONepPeyYHOCTb U 3/1EKTPOMAarHUTHOM Teopun CBETa. Ha NPaKTUKe, AeNaTb TEOPETUYECKNE aflanTaumu B COBPEMEHHOM
nonApusaLms cBeTa. BbIBOAbl U3 NPAKTUYECKUX Pe3y1bTaToB MHbOpPMaLMOHHOM obLLecTBe;
38 nabopaTtopHoli paboTbl BOCMUTaHME Ka4yecTB IMYHOCTU.
KoMMYHMKaTUBHbIE: YMEIOT NOHO U TOYHO
BbIpakaTb CBOW MbIC/IN B COOTBETCTBUU C
3aZ,a4aMu U YCII0BUSMU KOMMYHUKATUBHOTO
npouecca
M3nyyeHns u cnekTpbl. YMeloT 0T/IM4aTb BUAbI U3NYYEHWUIA. XapaKTepusytoT Tnbl | Mo3HaBaTe/bHbIe: y4aTCA NPUMEHATb YmeTb pelatb n odopmaaTb
JlabopamopHas paboma Ne8 CMEKTPOB. XapaKTepu3ytoT LKAy 3NEeKTPOMArHUTHbIX nosy4yeHHble paHee TeopeTUYecKme 3HaHUA 3a4,a4u, NPUMEHATb U3yYeHHble
«HabardeHue cnaowHozo u BOJIH. Ha NPaKTUKe, AeNaTb TeopeTUyeckne 3aKOHbI K peLueHunto
AuUHellyamoz20 cnekmpos». BbIBOZbl U3 NPAKTUYECKUX Pe3YNbTaTOB KOMBWHMPOBAHHOM 3a4auun.
39 nabopaTtopHoli paboTbl

KOMMYHUMKaTUBHbIE: YMEIOT NOIHO U TOYHO
BbIPaXkaTb CBOW MbIC/IM B COOTBETCTBUM C
3a4,3a4aMu 1 YCII0BUAMM KOMMYHMKATUBHOMO
npouecca
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10

KornmponbHaa paboma Ne3
«Oonmuka».

MpMMeHSAIOT TeOPETUYECKME 3HAHUA MO JaHHOW Teme
npu peleHnn 3agau.

PerynatuBHbIe: COCTaBAAIOT NAaH AeACTBUI
NpU pelleHnn 3a4a4 KOHTPObHOM PaboTbl

bopmupoBaHve KayecTs
MbILLIEHUA, HEOBXOAMMBIX AN
afianTauumn B COBPEMEHHOM
MHPOPMaLMOHHOM 06LLEeCTBE;
BOCMUTaHUE Ka4ecTB JINYHOCTMW.

9NNIEMEHTbI TEOPUN OTHOCUTE/IbHOCTU (3 yaca)
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MocTynatsl Teopun
OTHOCUTE/IbHOCTU. OCHOBHbIE
CNeacTBMA U3 NOCTYNATOB.

3HatoT noctynatbl CTO. YMeoT NpMMEHATb NPU peLleHnmn
3a/ay CNeacTBMA U3 NOCTYNATOB. 3HAKOMATCA C
napagokcamu CTO.

PerynatusHble: AeWCTBYIOT N0 NAaHy,
aHaNM3MpYyLoT ycnosua 1 TpebosaHus
3a/iauu, CO34atoT arOPUTMbI AeATENBHOCTH,
BbINOJIHAIOT ONepaLyun co 3HaKamMu U
cMmBONaMMU

Mo3HaBaTe/IbHbIE: CAMOCTOATENIbHO
bopMyAnpyIoT No3HaBaTe/bHYIO Liesb U
CTPOAT AeICTBUA B COOTBETCTBUM C Heil
KoMMyHUKaTUBHbIE: UCMONB3YIOT peyesble
cpefcTBa AN AUCKYCCUM M aprymeHTaumm
nosuumm

MoTtuBauma obpasoBaTenbHOM
AeATeNbHOCTYU LWKONbHUKOB Ha
OCHOBE JIMYHOCTHO
OPVEHTUPOBAHHOTO NOAXOAA.
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dnemeHTbl penAaTUBUCTKOWM
OVMHaMUKK. PelueHue 3agau.

3HatoT popmyny HIWITEHA, NPUMEHSAIOT ee Npu
peleHnn 3a4a4. 3HAKOMATCA C MPUHLMMOM
COOTBETCTBUA.

PerynatusHble: AEUACTBYIOT MO NAaHy,
aHaNU3MpYIOT ycnosma 1 TpeboBaHmnA
3a4,a4u, CO34at0T aITOPUTMbI LeATENIbHOCTH,
BbINOIHAIOT ONepaLMmn Co 3HaKaMu U
cMmBoNaMm

Mo3HaBaTesbHble: CAMOCTOATE/IbHO
bopMynnpyoT NO3HaBaTENbHYIO Liesb U
CTPOAT AEUCTBUA B COOTBETCTBUM C HEN
KoMMYHMKaTUBHbIE: UCMO/b3YIOT peyeBble
cpeAcTBa ANA AUCKYCCUMM M apryMeHTaLum
nosunumm

dopmuposaHue
no3HaBaTe/IbHbIX UHTEPECOB,
WMHTENNEKTYaNIbHbIX U TBOPYECKUX
cnocobHocTel yyawmxcs.
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PeweHune 3agay.

MpUMeHAIOT 3HaHUA NPK peLleHnn 3a4a4 Ha
OTHOCMUTE/IbHOCTb OAHOBPEMEHHOCTU, BPEMEHMU,
paccToaHui, bopmyny IMHWTENHA.

Peryl'lﬂTMBHbIe: COCTaB/1AOT N/aH AEVICTBMIZ
npu peweHnn sagayd

OsnageHune HaBblkamn paboTbl ¢
dusmuecknm obopyaoBaHmem,
CaMOCTOATENbHOCTb B
NpUoBpeTeEHMM HOBbIX 3HAHWI 1
NPAKTUYECKUX YMEHUIA

KBAHTOBAA ®U3UKA (14 yacos)
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doToapdekT. MNpumeHeHne
doToadpdekTa. POTOHbI.

®opmyna MnaHka. MoctoaHHaA MNaaHka. Popmyna
iiHwWTeHa. KopnyckynapHO-BOIHOBOM Ayannsm.

PerynaTuBHble: AEWACTBYIOT NO NAaHy,
aHaNM3npYIoT ycnosus n TpeboBaHua
3a/1a4K, CO34at0T aNrOPUTMbI AEATENbHOCTH,
BbINOIHAIOT OMNepaLmmn Co 3HaKaMu u
cMMBONaMU

Mo3HaBaTeNbHble: CAMOCTOATE/IbHO
GOPMYANPYIOT NO3HABATE/NbHYIO LEb U
CTPOAT AENCTBUA B COOTBETCTBUM C HEN
KOMMyHUKaTUBHbIE: MCNO/Ib3YIOT peyeBble
cpeacTsa Ana AUCKYCCUMM M apryMeHTaumm
nos’numun

dopmnpoBaHue
Nno3HaBaTe/IbHbIX MHTEPECOB,
MHTENNEKTYalbHbIX U TBOPYECKMX
CNOCco6HOCTEN yYaLLmXca.




PeweHwne 3apay. asneHune
cBeTa.

MpumeHstoT dopmyny diHWTeNHa 1 NnaHKa npu
pelleHnn 3agau.

PerynatueHble: gelCTBME NO NAaHY, CBepKa
AENCTBUI C YCTAaHOB/IEHHbIM NAHOM

MoTnBauma obpasoBaTenbHOM
AeATeNbHOCTU WKONbHWUKOB Ha

45 KOoMMyHUWKaTUBHbIE: YMEIOT BbipaXKaTb CBOM | OCHOBE JIMYHOCTHO
MbIC/IM B COOTBETCTBUM C 3a@4aMu U OpPUEHTMPOBAHHOIO NoAxoaa.
YCNO0BUAMU KOMMYHUKaU NN
CtpoeHune atoma. OnbIThI Bnapetot uHpopmaumeit o mogensax CTpoeHus aToma. PerynaTusHble: AelCTBME NO NAAHY, CBEPKA dopmupoBaHue
Pesepdopaa. KsaHTOBbIE 3HatoT nocTynatbl bopa. YmetoT otanyatb 1 OENCTBUM C YCTAHOBEHHbBIM MNJIAHOM no3HaBaTe/IbHbIX UHTEPECOB,
46 nocrtynatbl Teopum bopa. XapaKTepusosBaTb Cepumn U3ny4yeHnAa B aTome Bogopoaa. KOMMYHUKaTUBHbIE: YMEIOT BblparkaTb CBOU MHTENNEKTYya/IbHbIX N TBOPYECKUX
MbIC/IN B COOTBETCTBMMU C 3a4a4amm n cnocobHocTel yyalmxcs.
YCNOBUAMM KOMMYHUKaLMK
JNasepbl. 3HatoT 0 NPUHLMNMANBHBIX OCHOBaX PaboTbl asepsl, PerynaTuBHble: COOTHOCAT CNOCO6 1 MoTusauma obpasoBaTenbHON
PeweHune 3agay. NPUMEHEHWUN Na3epPoB PasHbIX TUMOB B TEXHUKE U ObITy. pe3ynbTaT CBOMX AEUCTBUM C 3a4aHHbBIM [eATeNbHOCTU LWKONIbHUKOB Ha
PewwatoT 3aa4m ¢ UICNoNb30BaHMEM NOCTY/1IAaTOB TEOPUU 3Ta/lOHOM OCHOBE JINYHOCTHO
Bopa. Mo3HaBaTeNbHblE: BbIPAXKatOT CMbIC/ OPUEHTUPOBAHHOIO NOAX0Aa.
a7 CUTYaUMKM pPas3InYHbIMU CpeaCcTBaMum
(pucyHKamMK, cumBONaMK, CXeEMaMK,
3HaKamm)
KoMMyHUWKaTUBHbIE: YMEIOT BblpakaTb CBOU
MbIC/IM B COOTBETCTBUM C 3aa4aMu U
YCNoBUAMU KOMMYHUKaU NN
MeToap! HabntoaeHuna n 3HatoT NPMHLMNNaNbHbIE OCHOBbI AencTBuA ntoboro PerynaTuBHble: COCTAaBAAT NAaH AeACTBUN dbopmupoBaHme KayecTs
perncrpaumm 3apaxKeHHbIX npubopa s perucTpaumm 3apsarKeHHbIX YacTuL,. npu peweHnn 3agay MbILL/IEHUS, HEOBXO04MMbIX A5
yacTumu,. CocTaBnstoT 0606LwatoLLyto Tabauuy o TMnax Mo3HaBaTeNbHble: NPUHUMAIOT U COXPAHAIOT | aganTauuu B COBPEMEHHOM
48 PErnCTpUpYOLWMX YCTPOMCTB. Nno3HaBaTe/IbHYI0 LLe/lb MHbOPMaLMOHHOM 0buiecTBe;
KommyHUKaTUBHbIE: ymetoT bpaTb Ha cebs BOCMUTAHME KayecTB JIMYHOCTH.
MHULMATUBY B OPraHM3aLnm COBMeCTHOro
nencTeuns
PagnoakTnBHOCTb. BnagetoT uHpopmaumeit 06 OTKpbITUM PerynaTuBHble: COOTHOCAT CNOCO6 1 BblgenatoT n 0CO3HALOT TO, YUTO
PapnoakTBHbIE NpeBpaLLeHua. PaAMOaKTUBHOCTM. 3HAIOT KOMMOHEHTbI PAAMOAKTUBHOIO | Pe3ynbTaT CBOMX AEWCTBUIA C 334aHHbIM Y}Ke YCBOEHO U YTO elle
M3/ly4EHMA, UX OCHOBHbIE XapaKTepPUCTUKK. 3HatOT 3TaslIoOHOM noA/1eXKUT YCBOEHWNIO, OCO3HAIOT
npasuaa pasnoaKTUBHbIX NPEBPALLEHWI. Mo3HaBaTeNbHbIE: BbIPAXKatoT CMbIC/ KayecTBO M YPOBEHb YCBOEHMA
49 CUTYauUMmM pasInyHbIMU CPeaCcTBaMum
(p1CyHKamMK, cMMBONaMK, CXEMaMM,
3HaKamm)
KoMMyHUKaTUBHbIE: YMEIOT BblpaXkaTb CBOM
MbIC/IN B COOTBETCTBUM C 3aa4aMm U
YCNOBUAMM KOMMYHUKaL MK
3aKOH pafMOaKTUBHOrO 3HatoT GopMy bl 3aKOHA PASMOAKTUBHOIO pacnasa. PerynaTuBHble: COCTAaBAAT NAaH AeACTBUN dopmnpoBaHue
pacnaga. Nepuog nonypacnaga. | YmetoT gasaTb onpegeneHue nepuoay noaypacnaga. npv pelleHnmn 3aaay Nno3HaBaTe/IbHbIX UHTEPECOB,
M3oTonbl. 3HatoT onpegeneHne N30TonoB XMMUYECKUX 31IEMEHTOB. Mo3HaBaTeNbHblE: NPUHNUMAKOT U COXPaHAKT UHTENNEKTYa/IbHbIX U TBOPYECKUX
50 CNOCOBHOCTEN yyaLLMXCA.

nosHaBaTeNbHYIo Lenb
KoMMyHUKaTUBHbIE: ymetoT 6paTh Ha cebsa
WMHWULMATMBY B OPraHU3aLm COBMECTHOro
nencTeus




PeweHwne 3agay.

PelwatoT 3a4a4m Ha 3aKOH PaAMOAKTMBHOrO pacnaja.
BnagetoT MHGopmaumein 06 OTKPbITUM HEWTPOHA.

PerynatueHble: gelCTBME NO NAaHY, CBepKa
AENCTBUI C YCTAaHOB/IEHHbIM NAHOM

dopmmposaHme
Nno3HaBaTe/IbHbIX UHTEPECOB,

51 8 KOMMYHUWKaTUBHbIE: YMEIOT BbIpaXkaTb CBOM | MHTEIEKTyaNbHbIX Y TBOPYECKMX
MbIC/IN B COOTBETCTBUM C 3aZa4amm U CNocobHOCTEN yyaLLMXCA.
YCNOBUAMM KOMMYHUKaL MK
CTpoeHune aToMHOro agpa. 3HatoT OCHOBHbIE MNO/I0XKEHUA NPOTOHHO-HEUTPOHHOM PerynatvsHble: AEUACTBYIOT MO NAAHY, CnocobHOCTb K CAMOOLLEHKe Ha
AloepHble cubl. SHeprua cBasm MoAeNIM aTOMHOTO A4pa. 3HatoT onpeaesieHne TepMuHa aHanM3upytoT ycnosua n TpeboBaHua OCHOBE KpUTEpPMA YCNELHOCTH
aTOMHbIX A4ep. «AfepHble CU/bI». YMEOT PaccinTbiBaTb SHEPTUIO CBA3M 3a/lauu, CO34at0T aNrOPUTMbI AeATeNbHOCTY, | y4ebHoW aeAaTenbHocTU. YuebHo-
aTOMHOrO AApa, Ae/IbHYI0 SHEepPruio CBA3MN. BbINOJ/IHAIOT OMepaLmm Co 3HaKaMn u no3HaBaTe/IbHbI UHTEpeC K
CMMBONaMM HOBOMY y4ebHOMYy maTepuany,
52 9 Mo3HaBaTeNbHble: CAMOCTOATENIbHO
bOpMYNAMPYIOT NO3HABATENbHYIO LieNb U
CTPOAT AENCTBUA B COOTBETCTBUM C HEW
KOoMMyHUWKaTUBHbIE: UCNO/b3YIOT peyeBble
cpeacTsa 419 ANCKYCCMM U apryMeHTaumnm
nosnummn
WUcKkyccTBeHHanA 3HatoT M NpUMeHAT dopMysibl No Teme «PU3nKa PerynaTuBHble: COCTAaBAAOT NAaH AeNACTBUN BbiparkatloT nonoxuTenbHoe
pPaANOaKTUBHOCTb. AaepHble aTOMHOrO Aapa». npu peweHnn 3agad OTHOLUEHMeE K npoueccy
peakumm. Mo3HaBaTeNbHble: NPUHUMAIOT U COXPAHAIOT | NO3HAHMA; OLEHUBAIOT CBOIO
53 10 Nno3HaBaTe/IbHYIO Le/b y4ebHyto AeATeNIbHOCTb;
KomMmmyHUKaTUBHbIE: ymetoT bpaTb Ha cebn NPUMEHSAIOT NpaBuia AeN0BOro
MHULMATUBY B OPraHM3aLnm COBMeCTHOro coTpyAHMYecTBa
nencTeuns
[enenve agpa ypaHa. Uennan 3HaloT MexaHU3M feneHna aapa ypaHa n NnpoTeKkaHua PerynaTuBHble: COCTaBAAOT NAaH AeACTBUN CNocobHOCTb NPUHUMATD
AnepHas peakuma. AaepHoli LLAP. YmetoT onucbiBaTb M XapaKTepM3oBaTb Ha3HayeHne | Mpwu pelleHun 3agay CaMOCTOATE/IbHbIE peLleHuns,
peakTop. OCHOBHbIX KOMMNOHEHTOB AAEPHOr0 peakTopa. Mo3HaBaTeNbHblE: NPUHUMAIOT U COXPAHAIOT | BbICTPAUBATb apryMeHTaLmio,
54 11 no3HaBaTe/IbHYIo Lenb npuBoANTb NpUMeEpbI
KomMMyHUKaTUBHbIE: ymetoT bpaTb Ha cebs
WHULMATUBY B OPraHM3aLnmn COBMeCTHOro
nencreuns
TepmosgepHble peakuuu. 3HatoT Npumepbl U 0COBEHHOCTU OCHOBHbIX PerynatvsHble: AeUCTBYIOT MO NAaHY, BbiparkatoT nonoxuTenbHoe
MNpumeHeHWe AAEPHOV SHEePrnn. | TepMOAAEPHbIX peakumin. ToToBAT coobLeHus o QHaNM3UPYIOT TEOPETUYECKME AaHHbIE, OTHOLUEHMeE K npoueccy
Buonoruyeckoe geiictaume pPa3BUTUMN AAEPHON SHEPTETUKM, ALEPHOTO OPYKUA, €O343t0T a/ITOPUTMbI AeATENbHOCTH NO3HaHWA; OLEHMBAIOT CBOIO
PaANOaKTUBHOIO U3NYyYEHMUA. NPUMEHEHUN PagNOaKTUBHBIX M30TOMOB, Mo3HaBaTeNbHble: CAMOCTOATENIbHO y4YebHyI0 AeATeNbHOCTb;
55 12 6ronormyeckom AencTBUM PaSMOAKTUBHOIO U3NYYEHUA. bopMyAMpPYIOT NO3HABATENbHYIO LieSb U NPUMEHAIOT Npasuaa AeNoBOro
CTPOAT AENCTBUA B COOTBETCTBUM C HEN COTpyAHNYecTBa
KOoMMYHUKaTUBHbIE: UCNONB3YIOT peyeBble
cpeacTsa ANA AUCKYCCUM U apryMeHTaumm
nosuummn
KoumponbHasa paboma no MpUMeHAIT TeopeTUYecKme U NPaKTUYECKNE HaBbIKK PerynaTuBHble: COCTaBAAOT NAaH AeACTBUN CNocobHOCTb NPUHUMATD
56 13 meme «KeaHmosas dpusuka». npwv peleHnmn 3a4aHNN TeCTOBOW KOHTPOIbHOM paboTbl npwv peleHnmn 3aa4 KOHTPOIbHOW PaboTbl CaMOCTOATe/IbHbIE peLleHuns,

no temam «®oToadpPeKT», «PagmMoaKTUBHOCTLY,
«CTpoeHue aTomar.

BbICTPaNBaTb apryMmeHTaLmio,
npUBOAUTL NPUMEpbI




dnemeHTapHble YacTULpbl.
AHTMYACTULbI.
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YMmetoT KnaccnduumpoBaTb 31eMeHTapHbIX YacTUL,
3HaloT 0 TMNax B3aUMOAENCTBUIA.

Mo3HaBaTesbHbIe: BbIAENAIOT U
bopmyanpytoT Npobemy, BbINOAHAIOT
onepaLMm Co 3HaKamu U CUMBONAMMU,
3aMEHSAIOT TEPMUHbBI ONPeaeNeHUaMMU,
pa3BuBatoT cnocobHOCTb C MOMOLLbIO
BOMPOCOB A06bIBaTb HEAOCTAOLLYO
MHOOPMaLMIO U MPUMEHATL ee
PerynatueHble: COCTaBAAIOT NAAH U
nocsef,0BaTe/IbHOCTb AENCTBUIM
KOMMYHUWKaTUBHbIE: YCTaHAaBANBAIOT
paboumne oTHowWweHwuA, y4aTtca apdeKTUBHO
COTPYAHMYaTh M cnocobcTBoBaTh
NpPOAYKTUBHOM Koonepauum

dopmmposaHme
Nno3HaBaTe/IbHbIX UHTEPECOB,
WUHTENNEKTYaNIbHbIX U
TBOPYECKMX cnocobHocTEN
y4dawmxcs.

ACTPOHOMMA (9 uacos)

ConHeyHaa cuctema. 3aKOoHbI
Kennepa.
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3HatoT 06 OCHOBHbIX XapaKTePUCTUKaX Pa3gesnos
aCTPOHOMMMW. 3HAKOT OCHOBHbIE TOYKMU U INHUK
HebecHbI cdepbl. 3HaOT PopMy/bl U NOACHEHUA K
3aKoHam Kennepa (KayectBeHHO).

PerynatueHble: afeKBaTHO OLLEHMBAIOT CBOU
BO3MOXHOCTU AOCTUNKEHMSA LLeNn
onpeLenéHHOro ypoBHA C0XKHOCTU B
pasNnYHbIX chepax camocToATeNIbHOM
AeATenbHOCTU

Mo3HaBaTenbHble: BbiAeNAs n Gpopmynmpys
nosHasaTeNbHylo Lenb. CTPoAT Iornyeckue
LiernoYkun ans ee LOCTUKEHUA
KOMMYHUKaTUBHbIE: Pa3BMBAIOT
MOHOJIOTMYECKYIO U AMaN0TUYECKYIO peyb,
yMetoT (y4aTcs) BbipaxkaTb CBOW MbICIN U
CcnocobHOCTb BbICAYLWIMBaTb CObECEAHUKA,
BHMWKaTb B CyTb €ro 40BOA40B

dopmynnpoBaTtb cobcTBEHHOE
MHEHMeE ¥ No3uumio,
apryMeHTMpoBaTh ero

Cuctema 3emna — JlyHa. Manble
Tena ConHeYyHoM cucTembl.
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PaccmaTpuBatoT U AenatoT BbIBOAbI O BUAUMOM
ABUKeHUn JlyHbl, dazax JlyHbl. BbIMONHAOT cxembl
COJIHEYHOTO U IYHHOTO 3aTMeHWIA. 3HatOT NaHeTbI
3eMHOW rpynnbl (YMET NepeyncnaTs, Bblaenss obwme
0CO06EeHHOCTK). 3HAOT NAAHETbl — FUraHTbl (ymetoT
nepeyncnnTb, Bblaensaa obwme ocobeHHocTH). 3HatoT 06

acTepongax, NPMBOSAT MPUMEPbI AaHHbIX HEGECHbIX Te.

3HaloT 0 KOMETax, METEOPax U MeTeopUTax
(onpepeneHus, npumepsbil).

PerynatueHble: afeKBaTHO OLLEHWBAIOT CBOU
BO3MOMHOCTU AOCTUNKEHUA Lenn
onpeaenéHHoro ypoBHS C0XKHOCTU B
Pa3NUYHbIX chepax camMoCTOATEIbHOM
[eAaTenbHOCTM

Mo3HaBaTesibHble: BblAENAA U dopmyampysa
nosHaBaTeNbHyto Lenb. CTPOoAT Aornyeckune
LLeNoYKM ANA ee AOCTUMKEHNN
KOMMYHUKaTUBHbIE: pa3BUBaIOT
MOHO/IOTMYECKYIO U AIUaNOTUYECKYIO peyb,
YMeIoT (y4aTca) BblpaxkaTb CBOW MbICAN U
CNoCcoBHOCTb BbICAYLWMBATL cObeceHuMKa,
BHMWKaTb B CyTb €ro 40BOA4O0B

C [,OCTaTOYHOM NONHOTOM M
TOYHOCTbIO BbIPaKatoT CBOM
MbIC/IM, YYaTcs KOHTPOMPOBATb,
KOPPEKTMPOBATL U OLEHWNBATb
OeNcTBUA napTHepa




PerynatueHble: cAMyatoT cnocob m
pesynbTaT CBOMX AENCTBUI C 3af,aHHbIM
3Ta/IoOHOM

ConHue. 3HatoT 0 cTpoeHuu ConHUA. YMEIOT XapaKTepu3oBaThb
cnoun ConHua. BnageoT MHGopmaumen o CONHeYHo M

AKTUBHOCTb.

OKa3blBaTb MOAAEPIKKY U
cofencTBume Tem, OT KOro 3aBUCUT
[AOCTUXKEHME LLeNN B COBMECTHOW
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Mo3HaBaTe/IbHble: CAMOCTOATEIbHO
BblAENAT U GOPMYANPYIOT
ro3sHaBaTe/bHble Lenu
KoMmyHMKaTHBHblE: paboTasn B rpynnax,
yyaTca ycTaHaBAuBaTb paboune,
YBaXKUTE/IbHble OTHOLWEHMA

AeATeNIbHOCTU
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OCHOBHble XapaKTepPUCTUKHU
3Be3g. [inarpamma
lepuwnpyHra —Paccena.

BbINONHAIOT XapaKTePUCTUKY PasHbIX KNACCOB 3Be34, Ha
OCHOBe guarpammsl MepuiinpyHra-Paccena.

PerynatueHble: afeKBaTHO OLLEHMBAIOT CBOU
BO3MOXHOCTU AOCTUNKEHMSA LLeNn
onpeLenéHHOro ypoBHA CI0XKHOCTU B
pasnnYHbIX chepax cCamocToATeNbHOM
AeATenbHOCTH

Mo3HaBaTenbHble: Bblaenss u Gopmyampys
nosHaBaTeNbHyto Lenib. CTPOAT Nornyeckune
LernoYkmn ans ee 4OCTUKEHUA
KOMMYHUKaTUBHbIE: pa3BMBaIOT
MOHO/IOTMYECKYIO U AMANOTUYECKYIO peyb,
yMmetoT (y4aTcs) BbipaxkaTb CBOW MbICIN U
CcNocobHOCTb BbICAYLWIMBaTb CObECEAHUKA,
BHMKATb B CYyTb €70 J0BOA0B

Boigenstot u bopmynupyot
npobnemy. Boibupaiot
OCHOBAHUA U KPUTEPUMN ANA
CpaBHEHWA, KnaccubuKaumm
obbekToB
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SBoANOUMA 3BE3A.

OcBauBatoT MHpopmaumio 06 3BoNOLMK 3BE34,
BbINOJIHAA ONOPHbIV KOHCMEKT NO 3aaHHOW cxeme.

Mo3HaBaTesIbHble: aHANU3UPYIOT U
0606WatloT TEOPETUYECKUIA MaTepuan,
NPUHMMAIOT U COXPAHAIOT NO3HaBaTENbHYO
Le/b, y4aTcsa UHTePNpPeTMPOBaTh
Mo/ly4YeHHbI pesy/ibTaT, COOTHOCA ero ¢
M3BeCTHbIMU GaKTamu

KOMMYHUMKaTUBHbIE: PAa3BMBAIOT HABbIKK
KOHCTPYKTUBHOTO 06LLeHUA,
B3aMMOMOHMMaHMA, B3aUMOLENCTBMA NpU
M3y4yeHUn HOBOTro MaTepuana

MoTnBauma obpasoBaTenbHOM
AeATeNbHOCTU WKONbHWUKOB Ha
OCHOBE JIMYHOCTHO

OpPUEHTMPOBAHHOIO NoAxoAaa.
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FanakTMKU. MNeyHbli NyTb.

MneuHbli NyTb — Hawa ManakTmka. FanakTmku. Tunbl
ranaktuk. CkonaeHuna ranaktuk. KpacHoe cmelieHmne B
CMeKTpax rafakTuK.

PerynatueHble: afeKBaTHO OLLEHMBAIOT CBOU
BO3MOXHOCTU AOCTUNKEHMSA LLeNN
onpesenéHHOro ypoBHA C0XKHOCTU B
pas/inyHbIX chepax CaMoCTOATE/IbHOM
AeATenbHoCTH

MosHaBaTesbHble: Bblgenas u Gopmyampys
rno3HasaTeNbHyo Lenb. CTPOoAT Iornyeckue
LernoYkmn ans ee 4OCTUKEHUA
KOMMYHUKaTUBHbIE: pa3BMBaIOT
MOHO/IOTMYECKYIO U AMANOTUYECKYIO peyb,
yMetoT (y4aTcs) BbipaxkaTb CBOM MbICIN U
CNOCOBHOCTL BbICAYLIMBATL CObEceaHNKa,
BHWKaTb B CyTb €70 A0BOJO0B

BblAeNsoT 1 0CO3HALOT TO, YTO
Y)Ke YCBOEHO U YTo eLle
NOANENKUT YCBOEHUIO, OCO3HAIOT
Ka4yecTBO M YPOBEHb YCBOEHMUSA




CTpoeHue 1 3Bonouma
BceneHHom.
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Kocmonorus. Teopua pacwmpstoweiics BceneHHow.
Paawnyc BceneHHoi. BospacT BceneHHolt. Teopua
Bonblworo B3pbiBa. Mogenb «ropsayeit BCENEHHOMY.

Mo3HaBaTesbHbIe: aHANMU3UPYIOT U
0606WatloT TEOPETUYECKUIA MaTepuan,
NPUHWMAIOT U COXPAHAIOT NO3HaBaTeNbHYIO
Le/b, y4aTcsa UHTePNpPeTMPOBaTh
Mo/ly4YeHHbI pesy/ibTaT, COOTHOCA ero ¢
M3BeCTHbIMU GaKTamu

KOMMYHUMKaTUBHbIE: Pa3BMBAIOT HaBbIKK
KOHCTPYKTUBHOTO 06LLeHUA,
B3aMMOMOHMMAHMA, B3aUMOLENCTBMA NpU
M3y4yeHUN HOBOTO MaTepuana

BblAeNAoT 1 0CO3HALOT TO, YTO
Y)Ke YCBOEHO U YTo eLle
NOANENKUT YCBOEHUIO, OCO3HAOT
Ka4yecTBO M YPOBEHb YCBOEHMA

EauHan dusmnyeckan kapTuHa
MUpa.
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MexaHuyeckan KapTMHa MMpa. DNEeKTPOMarHuTHas
KapTuHa mupa. EAUHCTBO CTPOEHUA MaTepum.
CoBpemeHHan pusnyeckasn KapTuHa mupa.

Mo3HaBaTeNbHblE: aHANU3NPYIOT U
0606WatloT TeOpETUYECKUIA MaTepuan,
NMPUHUMAIOT U COXPaHAIOT NO3HaBATENbHYIO
Lenb, y4aTcA MHTEPNpPeTUPOBaThL
No/ly4YeHHbI pesybTaT, COOTHOCA ero ¢
M3BECTHbIMW paKTamu

KOMMYHUMKaTUBHbIE: pa3BUBAIOT HaBbIKK
KOHCTPYKTUBHOIO 0bLLLeHUs,
B3aMMOMNOHUMaHMKsA, B3aUMOAENCTBUA NpU
M3y4YeHUN HOBOTo MaTepuana

bopmupoBaHMe KauecTs
MbILLIEHUA, HEOBXOANMbIX ANA
afanTauumn B COBPEMEHHOM
MHbOPMaLMOHHOM obuiecTse;
BOCMUTAHME KauecTB IMYHOCTU.

MosTOpUTENBHO-0606LLaIOL M
YPOK Mo Teme «ACTPOHOMMUSAY.
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3awmwatoT pedepatbl No BbIGPAHHLIM TEMaM U3 Kypca
acTpoHOMUM.

PerynatusHble: afleKBaTHO OLLEHMBAIOT CBOU
BO3MOXHOCTU AOCTUNKEHUA LLeNn
onpesenéHHOro ypoBHA CI0XKHOCTU B
pasnnYHbIX chepax camocToATeNIbHOM
[eATeNbHOCTU

Mo3HaBaTenbHble: BbiAeNAs n Gpopmynvpys
rnosHaBaTeNbHYo Lenb. CTPOAT Iornyeckue
LLernoYKkmn Ans ee JOCTUNKEHUA
KoMMyHMKaTUBHblE: pa3BMBatoT
MOHOJIOTUYECKYIO U AMaIorMYECKYHO peyb,
yMetoT (y4aTcs) BblpaxKaTb CBOW MbICAU U1
CNocobHOCTL BbICAYLWIMBATL cObeceaHuKa,
BHWKaTb B CYTb €ro A0BOJOB

BblgenatoT n 0CO3HALOT TO, YTO
Y*e yCBOEHO M 4TO eLle
noaNnexunT yCBOeHU, 0OCO3HatoT
KayecCcTBO U YPOBEHb YCBOEHUA

MOBTOPEHME (4 uaca)

PeweHune 3agay. NogrotosKa K
WTOroBOW TecToBOM
KOHTpO/IbHOW paboTe
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anMeHﬂPOT TeopeTndyeckme U NnpakTu4eCKkmne sHaHuA
Kypca ¢M3MKVI M aCTPOHOMUU NPU peLleHUN PaCHEeTHbIX N
Ka4yeCTBEeHHbIX TECTOBbIX 3a4a4.

Mo3HaBaTe/IbHbIE: OLEHUBAIOT AOCTUTHYTbIN
pe3ynbTaT, OLEeHMBasA KauyecTBO U ypoBEHb
YCBOEHMA maTepmana

KoMMyHUKaTUBHbIE: yMEIOT NPOABAATL
YBa*KUTENbHOE OTHOLUEHME KO BCEM
y4YacTHMKam o0bpa3oBaTeNbHOro npolecca B
pamKax ypoka

WUtoroBas Tectosas
KOHTpO/IbHaA paborta.
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MpMMeHSAIOT TeOpeTUYECKME U NPAKTUYECKME 3HAHUA
Kypca GM3MKM M aCTPOHOMMUM NP PELIEHNUU PACHETHbIX U
KauyecTBEHHbIX TECTOBbIX 334au.

PerynatuBHbIe: COCTaBAAIOT NAAH 4EACTBUI
NPy pelleHnn 3a4a4 KOHTPObHOM PaboTbl

dopmupoBaHue

Nno3HaBaTe /IbHbIX UHTEPECOB,
MHTEN/IEKTYaNbHbIX U
TBOPYECKMX CnocobHocTeN
yyalmxca.




MNoaBeeaeHune utoros yue6HoOro
roaa.

BnapgetoT TeopeTUYECKMM U NPaKTUYECKUM MaTepuaiom
no TeMam, U3y4eHHbIM B LUKONIbHOM KRypce ¢M3VIKVI,
YMeET NPUMEHATb 3HaHUA NO NpeaMeTy NPaKTUYECKU.

Mo3HaBaTeNbHblE: OLLEHUBAIOT JOCTUTHYTbIN
pe3ynbTaT, OLEeHMBas KauyecTBO U YPOBEHb
YCBOEHMA MaTepurana

KOMMYHUWKATUBHbIE: YMEIOT NPOSABAATDL

dopmmposaHme
Nno3HaBaTe/IbHbIX UHTEPECOB,
WUHTENNEKTYaNIbHbIX U
TBOPYECKMX cnocobHocTEN
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yBaXXUTe/ibHOe OTHOLWeEeHUe KO BCeM ydalnxca.
y4yacTHMKam 0bpa3oBaTenbHOro npolecca B
pamKax ypoKa

70 Peseps




