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HHOACHUTEJBbHAA 3AIINCKA

Jlannas paboyast mporpaMma OCHOBBIBAeTCs Ha (hefepalibHOM roCyIapCTBEHHOM CTaHJapTe 1o (usuke 1yt 6a30BOro ypoBHs, IPUMEPHON IpOorpaMMe
cpeaHero ooOuwiero oOpa3oBaHus U aBTOpckoi mnporpammbll.fl. MskumeBa i oOuieoOpa3zoBaTenbHbIX yupexaeHuil. PaOGouas nporpamma
OpPHEHTUpPOBaHa Ha Hcroib3oBaHue yueOnuka I'.S. Mskumes, b.b. Byxosues, B.M. Uapyrun «®uzuka 11 xmacc. Knaccuueckuit kype. ba3zoBblit
YpOBEHb» YUeOHHUK Il 0011e00pa3oBaTeIbHBIX OpraHU3alMi C MPHIIOKEHUEM Ha 3JIEKTPOHHOM HocuTene, Mocksa, «IIpocBemenue», 2019, 2020.
IIporpamMMma paccunTana Ha 2 yaca B HeJlent0; 68 4acoB B IOJI.
dusnka Kak Hayka o HauboJjiee OOLIMX 3aKOHAX MPUPOJIbl, BBICTYIIAs B KaueCTBE y4€OHOI0 IpeMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKIIA]

B CHCTEMY 3HaHUI 00y4JaronIuxcsi 00 OKPYKaoIeM MUpE.
ITpu cocTaBieHuu JaHHOH pabouell mporpaMMsbl yUTEHbI peKOMEeHJaluu MuHuCcTepcTBa 00pa3oBaHus 00 YCUIICHUH TPAKTUYECKOH,
SKCIIEPUMEHTAJILHON HANIPABJIEHHOCTH MIpENnoaBaHus (U3UKU U BKIIOYEHO UCIOJIb30BaHue o0opynoBanus "Touka pocra"
Ona packpbIBaeT pojib HAYKH B SKOHOMHUYECKOM M KYJIBTYpPHOM pa3BUTHUU OOIIECTBA, CIOCOOCTBYET (OPMHPOBAHHIO COBPEMEHHOIO HAy4YHOI'O
MUpPOBO33peHus. Jnst pemenus 3axa4 GOpMUPOBAHUS U PA3BUTHUSI MHTEIUIEKTYalIbHBIX CHOCOOHOCTEH M MMO3HABATEIBHBIX WHTEPECOB MIKOJIHHUKOB B
nporecce u3ydeHus (U3MKU OCHOBHOE BHHMAHHE YJIENAETCsl HE Iepeiaye CyMMbl FOTOBBIX 3HAHUI, a 3HAKOMCTBY C METOJaMHU Hay4HOTO IO3HAHMS
OKpY>KaIOILIEro MUpa, MOCTAHOBKE MPo0ieM, TpeOYIOIHKX OT 00yUaroIUXCs CAMOCTOSTEIbHOM A€ATEIbHOCTHU 110 UX Pa3peIICHUIO.
Lenu n3yyenus npeamera GU3MKU:

OCBOEHHME 3HAHWHM O TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSAX, BEIMYMHAX, XAPAKTEPU3YIOIIUX OSTH SBIEHUS, 3aKOHAX HU

3aKOHOMEPHOCTSIX, KOTOPHIM OHU IOJUUHSAIOTCS, O METO/IaX HAyYHOI'O O3HAHUS IPUPOAbI U (pOpMUPOBaHHME HA 3TOM OCHOBE MPEACTaBICHUH O

¢bu3nvecKoil KapTHHE MHPAa,

% OBJIQJICHME YMEHUAMH TPOBOJUTH HAOJIOJEHUS MPUPOIHBIX SBJICHUH, OMHMCHIBATE M 000OIIATH PE3YAbTAThl HAOJIOICHHMN, HCIOJIB30BATH
MIPOCTBIE U3MEPUTENbHBIE PUOOPHI I U3YUeHUS (PU3UUECKUX SBJICHUI; PEACTABIATh PE3YIbTaThl HAOMIOIEHUIN WIIM U3MEPEHUN C TOMOIIbIO
Tabmul, rpauUKOB U BBIABIATH HAa OSTOW OCHOBE OSMIIMPHYECKHE 3aBHCHMOCTH; MPUMEHATh MOJYYEHHBbIE 3HaHUSA s OOBSICHEHUS
pa3HoOOpa3HBIX MPUPOJIHBIX SBJICHUI M MPOLIECCOB, IPUHIIMUIIOB AEHCTBHS BaXKHEUIINX TEXHUUECKHUX YCTPOWCTB, AJI PEIICHUs (PU3NUECKUX
3azady;

% pa3sBUTHE TO3HABATENBHBIX UHTEPECOB, MHTEIUIEKTYAILHBIX M TBOPUECKUX CIIOCOOHOCTEN B MPOIIECCE PENIEHHS UHTEIUIEKTYATbHBIX POOIIEM,
3aJ]a4 U BBIMOJIHEHUS SKCIIEPUMEHTAIBHBIX MCCIEeI0OBAaHUN; CIOCOOHOCTH K CaMOCTOSATEIbHOMY NPUOOPETEHUI0 HOBBIX 3HAHUH MO (u3uKe B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMU U UHTEPECAMHU;

+ BOCIHUTaHWe YOEXKIEHHOCTH B TO3HABAEMOCTH OKPYKAIOIIETO MHpPa, B HEOOXOAMMOCTH Pa3syMHOIO HCIOJIB30BAHUS JIOCTUKEHUN HAYKH U
TEXHOJIOTUU ISl JAIbHEUIIEro pa3BUTHS YEJIOBEUECKOTo OOIecTBa, YBa)XE€HHUS K TBOPIIAM HAyKH U TEXHUKH; OTHOIICHUS K (PU3HMKE KaK K
AJIEMEHTY 00IIIeUeT0BEYECKON KYIbTYPHI;

% TpPYMEHEHHE MOMYYEHHBIX 3HAHUM JUIS PEIIEHHS MPAKTHIECKUX 3a/1a4 TIOBCEAHEBHOM JKU3HH, 11 00eCTIeueH s 06e30MacHOCTH.

3anauu Kypca

% pasBUTHE MBINUIEHHS O0YydYarOmuxcs, (OPMHUPOBAHME Y HUX YMEHHM CaMOCTOSATENHLHO NMPUOOpPETaTh W NPUMEHATH 3HAHWS, HAONIOIATH U

OOBSICHATH (PU3UUECKHUE SIBIICHUS,



+ OBJaJieHre OOYYAIOIMMKCH 3HAHMAMU 00 DKCIEPUMEHTAIBHBIX (DAKTaX, IMOHATUSX, 3aKOHAX, TEOPUAX, METOAAX (HU3UYECKOW HAYKH; O
COBPEMEHHOM Hay4yHOU KapTUHE MHUPa; O IIUPOKUX BO3MOKHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;

+ yCBOEHME O0YYArOLIMMHUCS WJEH €IMHCTBA CTPOECHUS MATEPUHM U HEUCUEPIIAEMOCTH IMPOIECCa €€ MO3HAHUS, NOHUMAHUE POJIM NMPAKTHKU B
MO3HAHUM (PU3NYECKUX SBJICHUI U 3aKOHOB;

+ (hopMUpOBaHKE TTO3HABATENBHOIO UHTEPECA OOYYAROIIUXCSA K PU3UKE U TEXHUKE, PA3BUTHE TBOPYECKUX CIIOCOOHOCTEHN, OCO3HAHHBIX MOTHBOB
YUEHHS; MOATOTOBKA K MPOJIOJKEHUI0 00pa30BaHus U CO3HATEIILHOMY BBHIOOPY Ipodeccuu.



OO0meyueOHbIe YMEHHUS, HABBIKU U CIIOCOOBI IS TEIIbHOCTH
OO6meyueOHbIC YMEHUS U HaBBIKK

yqe6H0'I/IHTeJIJIeKTyaJ'IBHI)IC

Y4eOHO-MH(POPMALIMOHHBIE

Y4eOHO-uCCIeI0BaATEILCKHAE

AHanu3upoBath, CpaBHUBaTh, KiacCUPUUUpPOBaTh, 0000IIATH,
CUCTEMATU3UPOBATh, BBIACIATH IVIABHYIO MBICIb, a0CTparupoBaTh,
(GopMynHMpOBaTh BBIBOJIbl, YCTAHABIMBATH IPUUYNHHO-CIIEICTBEHHBIE
CBSI3H, BBISBIISITh 3aKOHOMEPHOCTHU, CTPOUTHh YMO3aKIHOUEHHUS.
Crnymare, 3alIOMHHATH, BIaJETh IpUEMAMH PAlMOHAIBHOTO YTCHUS
U 3allOMUHaHUA, paboTaTh ¢ UCTOYHUKAMHU MH(poOpManuu (4TeHue,
KOHCIIEKTUPOBAaHHE, COCTABJICHHE TE3UCOB, OmbOIMorpaduyeckuit
MOUCK, paboTa CO CIPAaBOYHUKOM), MPEJICTABIATh MH(POPMALUIO B
pa3nuuyHBIX BHAax (BepOanmbHOM, TaOIUYHOM, TpaUUECKuM,
CXEMaTHYECKOM, aHAJIUTUYECKOM), IIPeoOpa30BbIBaTh HHPOPMALIHIO
U3 OJHOTO BHMJA B Jpyroil, BHHUMATEIbHOE BOCIPUATHE
uHpOpMalLlMyY, YIpaBlIeHUE BHMUMaHUEM, HaOroaeHueMm, padora c
KOMIIBIOTEPOM.

[IpoBonuTh M3MepeHusi, HAOIIOACHUS, TUIAHUPOBATH M TPOBOJHUTH
OTIBITHI, SKCIIEPUMEHTBHI, UCCIIEA0BAHMSI, aHATU3UPOBATh U 000011aTh
pe3ysbTaThl HaOJIO/EHHUS, OIbITa, HCCIIEIOBaHUS, IMPEACTABIAThH
pe3ysbTaThl HAOIIOACHUH B pa3IUYHbIX BUAX.

Y4eOHO-KOMMYHUKaTUBHBIE

YueOHO-OpraHu3aInOHHBIC

Bnanertn MOHOJIOTHYECKOU " JTNAJIOTUIECKOU peybto,
MepecKa3blBaTh MPOYUTAHHBIM TEKCT, COCTABJICHUE IJIaHA TEKCTa,
nepegaaBaTh NPOYUTAHHOE B CXKATOM WM Pa3BEPHYTOM BHJE,
COCTaBJIATH ILIAHBI, KOHCIEKTHI, TE3WCHI, CO3JdaBaTh HHUCHLMEHHEIC
BBICKA3bIBAHUS, AHAIM3UPOBATh TEKCT C TOUYKH 3PEHHS OCHOBHBIX
MPU3HAKOB U CTHJIEH, OIUCHIBATh PUCYHKH, MOJEIHU, CXEMBI,
COCTaBJISITh paccka3 1Mo KapTe, CXeMe, MOJIENH, 33]1aBaTh BOIIPOCHI U
OTBeuYaTh HA HUX MOJHBIM OTBETOM, GOPMYIUPYS U OTCTaUBasi CBOIO
TOYKY 3PCHHUSI.

Oco3Hanne y4yeOHOW IeldM, TIOCTaHOBKAa Y4YeOHOW 3ajaud,
MOCTPOEHUE anropuTma JIeSITENILHOCTH, MJIaHUPOBAHKE
NesATeTLHOCTH Ha YPOKE W JIoMa, OpraHu3aius pabodero Mecra,
parroHaIbHOE pa3MelleHNue YIeOHBIX CPEJCTB, YI€OHOTO BpEMEHH,

orpeziesieHue Mopsiika crnoco0oB yueOHOI paboThI.




Crnoco0ObI 1eITeIbHOCTH
ITo3HaBarTebHAA AeATEILHOCTH

. WCIOJIb30BAaHUE JIJISl MO3HAHUS OKPYKAIOMIETO MHpA Pa3IUYHBIX €CTECTBEHHOHAYYHBIX METOJOB: HAOJIIOJICHUsS, M3MEPEHUH,
3KCIIEPUMEHTA, MOJICIIMPOBAHUS,

° (dhopMUpOBaHHE YMEHHIA pa3inrdaTh (aKThl, TUTIOTE3bI, IPUYHHEI, CJICICTBUS, JOKA3aTEIbCTBA, 3aKOHBI, TECOPUH;

. OBJIQJICHHUE aJICKBAaTHBIMU CIIOCOOAMU PEILICHUS TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX 33]1a4;

° MPUOOPETEHUE OIbITa BBABMKCHHUS THUIOTE3 JUII OOBSICHEHUS W3BECTHBIX (DAKTOB M OKCICPUMEHTAILHON TMPOBEPKH

BbIIBUTA€CMBbIX T'HIIOTC3.
NupopManiuoHHO-KOMMYHUKATUBHAS J1eATEJIbHOCTD

° BJIAJICHUE MOHOJIOTMUECKOM M JUAJOTUYECKOM pPEUbl0, pa3BUTHE CIIOCOOHOCTH TOHMMATh TOYKY 3pEHUs COOECeIHHKa U
HpI/I3HaBaTI) npaBo Ha NHOC MHCHHUE,

° HCIIOJIb30BaHNUE PA3IMYHBIX UCTOYHUKOB MH(OPMAIIHH.
PedekcuBHas 1eATEJIbHOCTH

L] BJIAACHUEC HABBIKAMUAU KOHTpOJISI " OLICHKHN CBOGﬁ JACATCIBbHOCTH, YMGHI/IG HpG[[BI/IZIeTI) BO3MOXHBIC peByJH)TaTI)I CBOUX IIGfICTBPIfI;

° opranuzainys yueOHOW AeSITeTbHOCTU: MOCTAaHOBKA 1LI€TH, IJAHUPOBAHUE, OMpEelieHne ONTUMAIbHOTO COOTHOIICHHUS e U
CpEICTB.



2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA, KYPCA

B conepxanue paboueill mporpaMmbl BHECEHBI BCE 3JIEMEHTBHI COJIEP)KaHHA TOCYAApCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAapTa Mo (U3HKeE.
OO0s13aTenbHBIE Pe3yabTaThl M3y4YeHHsS Kypca «Dusnkay MpUBEACHBI B pasjene «TpeboBaHus K ypOBHIO MOATOTOBKE oOydwarommxcs 11 kmaccay,
KOTOpBIE IMOJHOCTHIO COOTBETCTBYIOT CTaHAApTy. TpeOGoBaHMs HANpaBieHbl Ha pealu3alfio AEATeIbHOCTHOTO M JIMYHOCTHO-OPHUEHTUPOBAHHOIO
MOAXO/0B; OCBOCHHE OOYUYAIOIIMMUCS WHTEUICKTYaJIbHOW M MPAKTHUUYECKOW JIEATEbHOCTH; OBJIAJCHUE 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMHU B
MTOBCEIHEBHOM KU3HU, MO3BOJIAIOIIMMU OPUEHTUPOBATHCA B OKPYXKAIOIIEM MUPE, 3HAUMMBIMH JJIsl COXPAaHEHHUS OKPYXKAroIIel cpeabl U COOCTBEHHOTO
3J10pOBBSI.

JINYHOCTHBIMM pe3yIbTaTaAMHMOCBOCHUS Kypca ¢usuku 11 kiacca sBISIOTCS:

1)
2)

3)
4)
5)
6)

CdhopMupoBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIHBIX H TBOPUYECKUX CITIOCOOHOCTEH 00yJaromuxcs

VY06ex1eHHOCTh B BO3MOXKHOCTU NO3HAHUS MPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOI'O HUCHOJIb30BAHUS JIOCTMIKEHUN HAyKU M TEXHOJOTMU JUIS
JTaTbHEUIET0 pPa3BUTHSl YEJIOBEYECKOrO OOIIECTBA, YBAKEHHE K JAEATENSIM HAayKH M TEXHUKH, OTHOUICHWE K (U3MKE KaK DIIEMEHTY
00111e4eI0BEYECKON KYIbTYPbI

CaMOoCTOATENBHOCTh B IPUOOPETEHUH HOBBIX 3HAaHUN U MPAKTUYECKUX YMEHUM

["'0TOBHOCTB K BBIOOPY )KM3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMH UHTEPECAMU U BO3MOXKHOCTSAMU

MotuBanus 00pa3oBaTeNbHOM AESITEILHOCTH 00yUYaIOIIUXCs HA OCHOBE TMYHOCTHO-OPUEHTUPOBAHHOI'O MOAX0/1a

®opMupOoBaHUE LIEHHOCTHOI'O OTHOLIEHHUS APYT K JIPYTY, YUUTEII0, aBTOpPaM OTKPBITUI U U300peTeH i, pe3yibTaTaM 00yueHHUs.

MeTanpeaMeTHBIMH pe3yJIbTATaAMH OCBOCHUS Kypca ¢pusuku 11 ximacca sBistoTCs:

1)

2)

3)

4)
5)

6)
7)

OBnazieHne HaBbIKAMU CAMOCTOSITEILHOIO MPUOOPETEHHsI HOBBIX 3HAHUI, OpraHu3anuu yueOHOH esTeIbHOCTH, OCTAaHOBKU LeJIel U 3aja4,
IUTAaHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH PE3yJIbTaTOB CBOEH AESITEIbHOCTH, IPEABUICHHS BO3MOXKHBIX PE3Yy/IbTaTOB CBOECH NESATEIILHOCTH
[ToHnMaHue pa3nuuuii MEXJTy HCXOAHBIMM (akTaMu M THUIOTE3aMHM JUIl UX OOBSCHEHHS, TEOPETHUECKUMH MOJEISIMH U pPealbHbIMU
00BbEKTaMH, OBJAJEHUE YHUBEPCAIbHBIMM YYE€OHBIMM JCHCTBUSMH Ha TNpUMepax TUIIOTe3 s OOBSICHEHMS] H3BECTHBIX (DAKTOB U
HKCHEPUMEHTAIbHOM MPOBEPKH BBIABUTAEMbIX THIIOTE3, PA3pabOTKU TEOPETHUECKUX MOJIEIEeH POLIECCOB U SIBIEHUHN

®opmupoBaHUE YMEHHUI BOCHPUHUMATh, NepepadaTbiBaTh U NPEIbABIAT HH(OOPMALIMIO B CIIOBECHOW, 00pa3HON, CHMBOIMYECKON (opmax,
aHaJTM3UpoOBaTh M IepepaldaThiBaTh IOJYYEHHYIO MH(OpPMAIMIO B COOTBETCTBMM C IIOCTaBJIEHHBIMU 3ajlauyaMH, BBIIEISATH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh UX CaAMOCTOSITEIILHO

[TpuobOpereHue ombiTa CaMOCTOATENBHOTO MOMCKA, aHAlUW3a U O0TOOpa MH(OPMAILMU C UCHOJIb30BAHUEM PAa3IUYHBIX MCTOYHHUKOB, M HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH, JIJIsl peIIeHUs] TI03HABATENIbHbIX 3a/1a4

Pa3zBuTue MOHOJOrMYECKOW M JUAJOTHUECKOW PedH, YMEHUS BBIPaXKaTb CBOM MBICIH, Pa3BUTHE CIIOCOOHOCTH BBICIYIIMBATH COOECEIHMKA,
CIIOCOOHOCTH MOHUMATh €0 TOUKY 3pEHUs, IPU3HABAThH MIPABO APYroro 4YeaoBeKa Ha NHOE MHEHHE

OcBoeHnue MpueMoB JICHCTBUI B HECTAaHAAPTHBIX CUTYalLlUsAX, OBJIQJICHUE SBPUCTUYECKUMHU METO/IaMH peIIeHus MpooiieM

®opmMupoBaHUE YMEHUH paboTaTh B TPYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MpeACTaBIsATh U OTCTAaUBaTh CBOM B3IJISABI U
yOexIeHUsI, BECTH JTUCKYCCHIO.

OO0muMu NpeAMeTHBIMH Pe3yJIbTATaMHU OCBOEHUs Kypca ¢usuku 11 kimacca sBisiroTCS:



1)

2)

3)
4)

5)

6)

7)

3HaHUs 0 MPUPOJE BAKHEHIINX (U3NUECKUX SBICHUN OKPY)KAIOLIEr0 MUpPa U MOHUMAaHUE CMBICTA (PU3UYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH,
PaCKpBIBAIOIINX CBSI3b U3YYCHHBIX SBJICHUN

YMeHue moJb30BaThCs METOJAMH HAyYHOT'O HCCIIEAOBAHUS SIBICHUH NPUPOABI, NMPOBOAWTH HAOIIOACHUS, IUIAHUPOBATH U BBIOJHSATH
9KCIEPUMEHTBI, 00pabaThiBaTh pe3yJabTaTbl M3MEPEHUH ¢ MoMoulbio Taliui, rpadukoB, (opmys, OOHApyKUBaTb 3aBUCUMOCTH MEXITY
(GU3NIECKUMHU BEIMYMHAME, OOBSCHITH OJTYYECHHBIE PE3YJIbTAThl, OLICHUBATH I'PAHHIIBI TOTPEITHOCTEH PEe3yIbTaTOB U3MEPEHUN

YMeHue NpuMeHsITh TEOPETHYECKHUE 3HaHUI 110 (PU3KKe Ha MpaKTHKe, pears (u3ndeckue 3aaui Ha IPUMEHEHUE MOTy4YE€HHbIX 3HAHUN
YMeHue ¥ HaBbIKM IPUMEHEHHS MOTY4YEHHBIX 3HAHUH A1 O0OBSICHEHUS! MPUHLUIIOB ISHCTBHS BaXKHEHIINX TEXHUYECKUX YCTPOHCTB, pEIICHUs
IIPAKTUYECKUX 3a]ay IOBCEIHEBHON >XU3HU, oOecriedeHue Oe301IaCHOCTH CBOEH KHM3HH, PAl[MOHAJIBHOTO MPHUPOIONOIb30BaHUS U OXPaHBI
OKpY>KaroIlEen cpeibl

dopmupoBaHue YOEXIE€HUS B 3aKOHOMEPHOM CBA3M M IO3HABAEMOCTH SIBJICHUH HPUPOAbI, OOBEKTUBHOCTU HAYYHOI'O 3HAHMS, BBICOKOM
LIEHHOCTH HAayKU U Pa3BUTHH MATEPUATIBLHOU U IyXOBHOM KYJIbTYpPHI JIFOIEH

Pa3Butue TeOpeTHYeCcKOro MbIIIUIEHUS] HA OCHOBE (DOPMUPOBAHMSI YMEHHUI yCTaHaBIUBaTh (aKThl, pa3iinyaTh MPUUMUHBI U CIEACTBUS, CTPOUTH
MOJIETIM U BBIABUIATh TUIIOTE3bl, OTHICKMBATh U (POPMYIMPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX T'MIIOTE3, BHIBOAUTH U3 dKCIIEPUMEHTAIBHBIX
(aKTOB U TEOPETUUECKUX MOJIesIel PU3UUECKHe 3aKOHOMEPHOCTH

KoMMmyHHKaTHBHBIE YMEHMS AOKJIAJBIBATh O pe3ylbTaTaX CBOETO MCCIIECNOBAaHUSA, y4aCTBOBATh B JAMCKYCCHUHM, KPAaTKO M TOYHO OTBEYaTb Ha
BOIPOCHI, YMEHHUE HUCIIOIb30BATh CIIPABOYHYIO JINTEPATYPy U ApYyrue UCTOUHUKU MH(OpMAIMU JUIsl apTyMEHTUPOBAHHOM 3aIlUThl CBOEH TOUKH
3pEeHUs

YacTHbIMH NPEAMETHBIMHU pe3yJibTaTaMU OCBOCHH KypcCa (1)I/IBI/IKI/I 11 knacca SABIISIIOTCS:

+ [OHUMaHHUE U CIIOCOOHOCTDH OOBICHAT:

a) CMBICII MIOHATHN: (U3NUEcKoe sBJICHUE, (PU3ndecKas BEJIMYMHA, MOJENb, TUIIOTE3a, IPUHLUI, TOCTYNIAT, TEOPHsl, IPOCTPAHCTBO, BpeMs,
MHEepLMaJIbHAs CHUCTEMa OTCYETa, MaTephalibHas TO4YKa, BEIIECTBO, B3aMMOJEHMCTBHE, WJICANbHBIA ra3, PE30HAHC, AJIEKTPOMArHUTHBIE
Kosie0aHUs, FJIEKTPOMAarHUTHOE T0J€, IEKTPOMarHuTHas BOJIHA, aTOM, KBaHT, (DOTOH, aTOMHOE s1po, Ie(EeKT Macchl, SHEPTHs CBS3H,
PaZvoaKTUBHOCTb, HOHU3UPYIOLIEE U3IIyUYeHUE, IJIaHeTa, 3B€3/1a, rajlakThKa, BeenenHas;

0) cmblci (pU3MUECKUX BEIMYUH: IEepeMelIeHHe, CKOpPOCTh, YCKOpEHHe, Macca, CHWa, JaBlIeHHe, HUMIOYJlbC, padoTa, MOIIHOCTb,
MEeXaHW4YecKas SHEpPrus, MOMEHT CHJbl, MEpPHOJ, YacTOoTa, aMIUINTyJda KoJeOaHWH, [JIMHA BOJIHBI, BHYTPEHHSS SHEPrusi, CpenHss
KMHETHYECKasi SHEePrusl YaCTUIl BEIIEeCTBa, aOCONIOTHAs TeMIIepaTypa, KOJIMYECTBO TEIIOTHI, YAeIbHas TEeIUIOEMKOCTh, Y/elIbHas TeIioTa
napooOpa3oBaHus, yAelbHas TEIUIOTA IUIABJICHUs, YJENbHAs TEIUIOTa CropaHUs, JIEMEHTApHBIA 3JIEKTPUUYECKUM 3apsj], HaIpsHKEHHOCTD
IEKTPUYECKOTO TIOJS, Pa3HOCTh IOTEHLHUAIOB, JJIEKTPOEMKOCTb, DJHEPrus JJIEKTPUYECKOTO TIOJSA, CHJIA DJIEKTPUYECKOTO TOKa,
ANEKTPUYECKOE HANPSKEHUE, SJIEKTPUUECKOE CONMPOTUBIICHHE, SJIEKTPOIBUKYIIAs CUJIa, MATHUTHBINA MOTOK, MHIYKI[USI MAarHUTHOTO IOJIA,
MHIYKTUBHOCTB, SHEPTHS MarHUTHOT'O T0JIs, TIOKA3aTeNb MPEIOMIIEHHS, ONTUYECKasl CUIIA JIMH3BI,

B) CMBICT (PU3MUYECKUX 3aKOHOB, MPUHLMUIIOB U MOCTYJIaTOB ((POpMYIHMPOBKA, TPaHUIbl MPUMEHUMOCTH): 3aKOHbI JTuHamMuku HeloToHa,
IIPUHLMIIBI CYNIEPIIO3ULIMM U OTHOCUTENIBHOCTH, 3aKoH [lackais, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI
COXPAaHEHHUs SHEPrUM, UMIYJbCAa M 3JIEKTPUUECKOTO 3apsiia, OCHOBHOE ypaBHEHUE KWHETHYECKOW TEOpUHU Ta30B, YPaBHEHUE COCTOSHUS
UJEAIBHOTO Ia3a, 3aKOHbl TEPMOJUHAMUKH, 3aKoH KynoHa, 3akoH OMa 1515 oJIHOM Lenu, 3akoH Jxoyina-JIeHna, 3aKkoH 3J€KTpOMarHUTHON
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MHIYKIIMH, 3aKOHBI OTPA)KEHUS U MIPEIOMIICHUS CBETA, IOCTYJIAThl CIIEUAIbHON TEOPUU OTHOCUTEIBLHOCTH, 3aKOH CBSI3U MacChl U SHEPIuUH,
3aKkoHbI (poTod(dexra, moctynarel bopa, 3aK0H paguOaKTUBHOIO paclaaa;

YMEHHUE OIUCHIBATH U OOBACHATH PE3yNIbTaThl HAOMIOACHUH U SKCIEPUMEHTOB: HE3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MACHHUS OT MAcChI
[1a/IAI0LIEro Teja; HarpeBaHUe Tasa MpH ero ObICTPOM CXKATUU U OXJIAXKAECHUE IpU OBICTPOM PACIIMPEHUH; NOBBIILIEHUE IaBICHUS ra3a npu
€ro HarpeBaHUM B 3aKpbITOM COCYZE; OPOYHOBCKOE IBMKEHHE; 3JEKTpU3aLMs TE MPU UX KOHTAKTE; B3aUMOJIECHCTBUE IPOBOJHUKOB C
TOKOM; [JEHCTBHE MAarHMTHOIO IIOJII Ha IPOBOAHMK C TOKOM; 3aBHCHMOCTH COIIPOTHUBIICHHUS IIOJYIIPOBOJHHUKOB OT TEMIIEPATypbl U
OCBEIICHUS; HIEKTPOMArHUTHAasE MHIYKIIUS; PACIpOCTPAHEHHUE HIEKTPOMArHUTHBIX BOJIH; TUCTIEPCHS, HHTephEpeHIUs 1 TU(PAKIH CBETA;
U3JIy4EeHUE U MOIJIOIIEHUE CBETa aTOMaMH, JIMHeHYaThle CIEKTPhl; (OoTOd(P(PEKT; painoaKTUBHOCTD;

YMEHHUE MPUBOAUTH NMPUMEPHI OMBITOB, HJUTFOCTPUPYIONINX, YTO: HAOMIOACHUS U SKCIIEPUMEHT CITy>KaT OCHOBOMW JIJIsl BBIIBUKECHHUS TUTIOTE3
U TIOCTPOEHHUS HAYYHBIX TEOPUH; IKCIEPUMEHT MO3BOJISIET INPOBEPUTh MUCTUHHOCTh TEOPETUYECKMX BBIBOJAOB; (M3MYECKas TeOpus IaeT
BO3MOYKHOCTh OOBSICHATH SIBIICHUS IPUPOJIBI U HAy4YHbIE (DAaKThI; PU3HUECKas TEOpHUs O3BOJISIET IPEACKA3bIBATh €Ile HEU3BECTHBIC SBJICHUS
U MX 0COOEHHOCTH; IPU OOBSICHEHUH MPUPOJHBIX SBICHUN MCIIONB3YIOTCA (PU3MYECKHE MOJEINHU; OJUH U TOT e MPUPOIHBIA 0OBEKT MU
SBJICHME MOXXHO HCCJIEJOBaTh HAa OCHOBE HCIIOJIb30BAaHUS Pa3HBIX MOJENeH; 3aKOHbI (M3WKH W (U3NYECKHE TEOPUU HMEIOT CBOH
OIlpezieJICHHbIE TPAaHULbl IPUMEHUMOCTH;

BJIa/ICHUE DKCIEPHUMEHTAIbHBIMU METOJAMU UCCIICIOBAHUS JUIsl ONPEIEIIEHUs CKOPOCTH, YCKOPEHMsI CBOOOJHOIrO MaJ€HUs; Macchl Teja,
IUIOTHOCTH BELIECTBA, CHJIbI, paOOThl, MOIIMHOCTH, 3HEPIruu, Ko3()(UIMEHTa TPEHUs CKOJIbKEHHUS, BIAKHOCTH BO3/yXa, YAEIbHOU
TEIJIOEMKOCTH BEILLECTBA, YAEIbHOM TEIUIOTHI IUIABJICHUS JIbJA, IEKTPUUYECKOro conpoTusieHus, 3IC 1 BHYTPEHHEro COIpPOTUBIICHUS
HCTOYHUKA TOKA, NOKA3aTEJIANPEIOMIICHHAs BEUIECTBA, ONTUYECKOM CUIIBI JIMH3BI, JUIMHBI CBETOBOW BOJIHBI; IIPEACTABICHUE PE3YJIbTAaTOB
HW3MEPEHHI C y4ETOM HX MOIPEIIHOCTEM;

MIOHMMaHHE CMBICIa OCHOBHBIX (DM3MYECKMX 3aKOHOB M YMEHHME MPHUMEHATh MX Ha NpPaKTUKE: 3aKOHbl TUHaMHUKM HbloTOHaA, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKoHbI [lackans u Apxumesna, 3aKOH COXPAHEHHUS UMIIYJIbCa, 3aKOH COXPAHEHMs SHEPTUH, 3aKOH COXPaHEHHUS
NEKTPUYECKOTr0 3apsiaa, 3akoH OMa Juis ydacTka Lend, 3akoH OMa Juis mosiHoM uenu, 3akoH J[xoyinsa-Jlenna, 3akon ®apanesi, 3aKOHbI
TEPMOJMHAMUKH, 3aKoH KynoHa u qpyrux 3akoHoB kiaccudeckoit pusuku u CTO;

MOHWMAaHHEe NMPUHLUIIOB IEHCTBHSI MALINH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB, C KOTOPBIMU KaX/IbIil UEIOBEK IMOCTOSIHHO BCTPEYaeTCs B
MTOBCETHEBHOM JKM3HU, U CIIOCOO0B 00ecneueHns 0€30MaCHOCTH MPU UX UCIOJIb30BAHUN;

OBJIa/IEHUE Pa3HOOOpa3HBIMHU CIIOCOOAMU BBIOJHEHUS PACUYeTOB Ul HaXOXKICHUS HEU3BECTHOM BEIMYMHBI B COOTBETCTBUU C YCIOBUSAMHU
MIOCTABJIEHHOM 3a/1a4yll HA OCHOBAHUU UCIOJIb30BaHUS 3aKOHOB (PU3UKH;

YMEHHUE HCIOJb30BaTh MOJTYYEHHBbIE HABBIKM B IOBCETHEBHOM JKM3HU (OBIT, SKOJIOTHS, OXpaHa 3/10pOBbs, OXpaHa OKpYXKarollell cpesbl,
TeXHHKa 0€30MacCHOCTH U JIp.).

IIpenmerHbie pe3yabTaThl 00yueHHs 1o yueOHoMy npenmery «®Pusuka» B 11 kitacce mpencraBieHbl B COJAEpKaHUU Kypca MO TEMaM.
pe3yibTaTe OCBOCHUs yueOHoro npeamera ¢pu3nku 3a Kype 11 kiacca o0yyaromuicss HAyYuTes:

1) Cobumoaats npaBuia 0€30MACHOCTH U OXPAHBI TPYa MPHU paboTe ¢ JIAbOPaTOPHBIM 000PYI0BaHHEM

2) IloHMMaTh CMBICII OCHOBHBIX (DU3UYECKHX TEPMUHOB, H3ydaeMbIX B Kypce (us3uku 11 kimacca
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3) Pacmo3naBaTh mpo0seMbl, KOTOPBIE MOYXHO PELIMTH IPH MOMOIIH (PU3UUECKIX METOJIOB

4) AHanu3MpOBATh OTIEIbHBIC ITAIBI IIPOBEIICHUS UCCICIOBAHUI U HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OIIBITOB

5) CraBuTh ONBITHI 1O HCCICIOBAHHIO (U3MUSCKUX Tel WM (DU3MYECKUX SBICHUN 0€3 HCIIONb30BaHHS MPSIMBIX H3MEpeHHi, (HOpMYIUpOBaTh
npobaemy/3afauy/lienb IKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOro OOOpYIOBaHUS, HMPOBOJIUTH OMNBITHI U (HOPMYyIUpPOBaThH
BBIBOJIbI

6) IloHuMaTh POJIb IKCIIEPUMEHTA B OIYYCHUH HAYYHOH HHDOPMAIHU

7) IlpoBoauTh HpsiMbIe U3MEPEHHS (PU3MYSCKUX BEIUYHMH: BPEMEHH, PACCTOSIHUS, MAcChl, CUIIBI TOKA, DJICKTPUYECKOTO HAPSHKEHHSI, TIOKa3aTeIst
IIPEJIOMJICHHUS] BEIIECTBA, JAJIMHBI CBETOBOM BOJHBI, ONTHYECKOW CHJIbI U (POKYCHOIO PacCTOSIHUS JIMH3BI, IPH 3TOM BBIOMpATh ONTHUMAJIbHBIN
COCco0 M3MEpPEHHSI, UCTIOIb30BaTh MPUEMBI JUIS OLIEHKU U pacueTa MOTrPeuIHOCTeH H3MepeHui

8) IlpoBoauTh mccnenoBaHusi HUIMYESCKUX BEIUYUH (B TOM YHCIE C MOMOLIBIO BHPTYaIbHOH (DU3MYECKOM J1a00paToOpHu) C HUCIOIb30BAHUIMH
NPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh, PUKCHUPOBATH PE3YyIbTATHI MOJIYYCHHON 3aBUCUMOCTH (PH3MUECKUX BEJIMYUH B BUIE TAOIUIl U
rpaduKoB, JieN1aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS

9) IIpoBoAUTH KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEIUYUH: TP BBINOJHEHUH M3MEPEHHI COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY (B TOM
qucie U BUPTYaJbHYIO), CleIys MPeI0KEHHOW MHCTPYKLIUH, BBIYUCIISTH 3HAUCHUSI BEJIMYMHBI U aHAJM3UPOBATh MOJyYEHHbIE PE3yJIbTAThl C
YYETOM 3aIaHHOM TOYHOCTH

10) AHanu3MpoOBaTh CUTYAlUH MPAKTHKO-OPUCHTHPOBAHHOTO XapaKTepa, Y3HaBaTh B HHUX IPOSBICHUE M3YYCHHBIX (DU3UUCCKUX SIBJICHHU WIH
3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOLIUECS 111 UX O0BsSCHEHUS

11) [ToHuMaTh NPHUHIMIBI ACHCTBHS MAIIKH, IPUOOPOB M TEXHHYECKUX YCTPOWCTB, YCIOBHS UX OE30IMACHOTO HCIIOJB30BAHUS B ITOBCEIHCBHOM
KU3HU

12) Vcnionb30BaTh MpH BBIIOIHEHUH YI€OHBIX 33/1a4 HAYYHO-MIOMYISIPHYIO TUTEPATypy, CIIPAaBOYHBIC MaTepHalbl, pecypchl IHTepHeTa

13) Pacrio3HaBaTh MEXaHUYECKHE, JJICKTPUYECKUE, MArHUTHBIC, DJICKTPOMATHUTHBIC SIBJICHUS W OOBICHATH HA OCHOBE HMMEIOIIUXCS 3HAHHUN
OCHOBHBIE CBOMCTBA WJIN YCJIOBUS NPOTEKaHMS 3TUX SIBICHUN

14) OnuchiBaTh U3y4YeHHBIC CBOMCTBA TEIl U SBJICHUS, UCIIOJIB3Ys (DU3UUSCKHIE BEIUYMHBI, H3ydaeMble B Kypce Gusuku 11 kiacca

15) AHanu3upoBaTh CBONCTBA TeJI, SIBIICHUS M IPOLECCHI, HCIONB3Ys (PH3MYECKUE 3aKOHBI, H3ydaeMble B Kypce ¢u3uku 11 kinacca

16) Pa3nu4aTh OCHOBHBIC TIPU3HAKH U3YyYCHHBIX (DU3UUSCKUX MOJIENEH

17) Pewiate 3amauu, UCHonb3ys GU3MUECKUE 3aKOHBI, H3y4deHHbIC B Kypce (usuku 11 kmacca, U GopMysibl, CBSI3bIBAIOLINE (PU3UICCKHE BEITUYNHBI,
n3y4eHHbIe B Kypce ¢u3uku 11 knacca, Ha OCHOBE aHaIM3a YCIIOBUS 3a/1ayil 3alUChIBAaTh KPATKOE YCIOBHE, BBIACIATh (PU3NUECKHE BEIUYUHBL,
3aKOHBI, SIBIEHUS, ((OPMYIIbI, HEOOXOIUMBIE JUISl PELLICHHsI, IPOBOIUTH PACUEThl U OLIEHUBATh PEAIbHOCTH MOJYYEHHBIX PE3YJIbTaTOB
B pesynbpTaTe ocBoeHus yueOHOro mpenMera pusuku 3a Kype 11 kimacca oOyqaroniuiicss moJy4YuT BO3MOKHOCTh HAYUHTHCS:

1) Oco3HaBaTh IEHHOCTH HAYYHBIX UCCIEIOBAHHM, POJIb (DU3NKU B PACHIMPEHUH MTPEACTABICHHI 00 OKPYKAIOIEM MUPE H €€ BKIIA/ B YITydIlIeHHE
KauecTBa JKU3HU

2) Hcmonbp30BaTh NpUEMbI IOCTPOCHHS (PH3MUYECKUX MOJEIEH, TOUCKa U (POPMYITUPOBKHU JOKA3aTEIbCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETHYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB

3) CpaBHUBaTh TOYHOCTH M3MEPEHHs (PM3MYECKUX BEIMYUH 1O BEIWYMHE MX OTHOCUTEIBHOW M aOCONIOTHOM MOTPEIIHOCTEH MpPU MPOBEICHUU
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IIPSIMBIX U3MEPEHUN

4) CaMOCTOSITENBHO IPOBOAUTH KOCBEHHBIC H3MEPECHUS M HCCICIOBaHMS (DU3MYECKUX BEIUYUH C HCIIOJIB30BAaHHEM Pa3JIMuHBIX CIOCOOOB
u3MepeHus: (pU3MYecKNX BEIMYUH, BHIOMpATh CPEACTBA M3MEPEHHUS C Y4€TOM HEOOXOJMMON TOYHOCTH H3MEpPEHHH, 0OOCHOBBIBATH BHIOOD
crioco0a U3MepeHHsl COOTBETCTBEHHO IOCTABJIEHHOM 3a/1a4e, IPOBOJUTH OLIEHKY TIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3Y/IbTaTOB

5) BocnpunnMath uH(pOpMaNUO (GU3NYECKOrO CONIEpKaHUS B HAYYHO-TIOMYJSPHOW JIUTEPAType M CPEICTB MAaccOBOH HMH(oOpManuu, B CETH
WHTepHeT, KpUTUYECKH OLIEHUBATh MTOJYYEHHYIO U HH(OPMALIMIO, aHATTU3UPYsI €€ COJepKaHKUE U JaHHbIE 00 HCTOYHUKE HHPOpMALUU

6) Co3nmaBarb COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC COOOMICHUS O (PM3MUYCCKHUX SIBICHUSAX W TPOLECCaX HA OCHOBE HECKOJIbKUX MCTOYHHKOB
nHpOpMalLUU, COIPOBOXKIATh BHICTYIUIEHUS PE3EHTALUAMUI

7) Hcnonb3oBaTh 3HaHHS O MEXAHUYECKHX SIBIICHUSX B IMOBCEAHEBHOM JKM3HU JUIS 0OeclieueHHs 0€30MaCHOCTH MPpU OOpAaIeHUH ¢ MPUOOpaMu 1
TEXHUYECKMMHU YCTPOMCTBaMH, JUIsI COXpPAHEHUs 310pOBbS M COOJIOAECHUS HOPM SKOJIOTMYECKOro IOBEIEHUs, MPHUBOAUTH IPUMEPHI
MPAKTUYECKOTO UCIOIB30BAHUS (PH3MUECKUX 3HAHUN O MEXaHUYECKHX, HIEKTPHUECKIX, MATHUTHBIX, SJICKTPOMAarHUTHBIX, TETUIOBBIXSIBJICHUSIX
U (U3NYECKUX 3aKOHAX, IPUMEpPbl HUCHOJIb30BAaHUSA BO300HOBISEMBIX HCTOYHMKOB SHEPIUHU, 3KOJIOTMYECKMX IOCIEICTBUH HCCIIEI0BaHMS
KOCMUYECKOT'0 IIPOCTPAHCTBA

8) OueHuBarh IpaHUIBl IPHMEHUMOCTH (DH3MYECKHX 3aKOHOB, IOHUMATh BCEOOLIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPaHHYCHHOCTH
MCTIOJIb30BAHUS YaCTHBIX 3aKOHOB

9) Haxomuth u3nvecKre MOJEIH, COOTBETCTBYIOLIHE KOHKPETHBIM 3a/1a4aM, pa3pelarh npodIeMHbIe CUTYallnd Ha OCHOBE UMEIOIIMXCSI 3HAHUI
10 MEXaHUKE C MCIOJIH30BAHNEM MAaTEMAaTUYECKOI0 anmapara 1 MpH MOMOIIX OLIEHOYHOT'O METO/1a

IIpoBepka 3HaHuii 00y4arOUIXCA

OrneHka 0TBETOB 00yUarOIIUXCsI

OtMmeTka «5» CTaBUTCA B TOM Cllydae, €M 00ydaroluiics moka3bplBaeT BEpHOE NOHUMaHKUE (PU3NYECKOM CYIIIHOCTH paccMaTpUBaeMbIX SIBJICHUN
1 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpPHUH, a TaKKe MPAaBUIIbHOE OIpe/eieHre (PU3NUECKUX BEIUYMH, UX €IUHUI] U CIIOCOOOB U3MEPEHUs: MPABUIBHO
BBINOJIHAET YEPTEXH, CXeMbl M TrpaduKd; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COINPOBOXKJIAE€T paccka3 COOCTBEHHBIMH IpUMEpaMH, yMEeT
IIPUMEHATH 3HAHUS B HOBOM CUTYallMM IIPY BBINOJHEHNUN IPAKTUYECKUX 3aJaHUM; MOKET YCTAHOBUTH CBSI3b MEXKIY U3Y4acMbIM U PaHEE U3y4YECHHBIM
MaTepHalioM Mo Kypcy (PU3MKH, a TaK)Ke C MaTepHalOM, YCBOGHHBIM MIPU U3YUEHHUH JPYTUX MPEIMETOB.

OtMeTka «4» CTaBUTCS, €CIM OTBET OOYYaIOLIErocs YJOBJIETBOPSET OCHOBHBIM TpeOOBaHHUSM Ha OTMETKY 5, HO JaH 0€3 HCII0JIb30BAHUS
COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHsI 3HaHUH B HOBOW CUTYalluH, 6€3 UCIOIb30BaHUs CBA3EH ¢ paHee U3YyYeHHBIM MaTepuajoM U
MaTepuajIoM, YCBOEHHBIM MPU U3YYEHUU Jp. IPEIMETOB: €clii 00yJaromuiics JOMYCTHII OJIHY OLIMOKY MM He OoJjiee ABYX HEIOYETOB U MOMKET UX
UCIPAaBUTh CAMOCTOSTEIBHO MM ¢ HEOOJIBIION MTOMOIIBIO YUUTEIS.

OtMmeTtka «3» cTaBUTCS, €ciid 00y4YaroUICS TPABUJIBHO MOHUMAET (PU3NYECKYIO CYIIHOCTh pacCMaTpUBAEMbIX SIBICHUN U 3aKOHOMEpPHOCTEH,
HO B OTBET€ MMEIOTCS OTJENIbHBIE MPOOeTbl B YCBOGHHH BOINPOCOB Kypca (PU3UKH, HE MPENATCTBYIOUIME JalbHEHIIEMY YCBOEGHHIO BOIPOCOB
MIPOrpaMMHOTO MaTrepHajia: yMeeT NPUMEHSTh IOJY4YEHHbIE 3HAHMSI MPH PEIIEHUWU TPOCThIX 3aJad C HCIOJIb30BAHHEM TOTOBBIX (hOpMyI, HO
3aTpyAHSETCS MPH PEeIIeHUH 3a/1a4, TPeOYIOUINX MpeoOpa3oBaHus HEKOTOPBIX (hopMyI, TomycTriI He 6osee o HON TpyOoii OIMOKH U ABYX HEI0YETOB,
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He Oosiee oiHOM rpyOoi M ogHON HEerpyOoii omuOKku, He OoJee 2-3 HEerpyObIX OMMOOK, OAHOW HErpyOoi OmMOKK U TPEX HEAOUYETOB; AOMYCTHI 4-5
HEIOYETOB.

OTtMeTKa «2» CTaBUTCS, €CJIU OOYYaIOIMICA HE OBJIa/Ie]l OCHOBHBIMHU 3HAHUSAMHU U YMCHHSMU B COOTBETCTBHU C TPEOOBAHUSMH ITPOrPAMMBbI U
JOIMYCTHII OOJIBIIE OMMOOK U HETOYETOB YeM HEOOXOTUMO JIJISI OTMETKH «3.

OrneHka KOHTPOJIBHBIX paboT

OtMmeTKa «5» cTaBUTCS 32 pabOTY, BBIIIOIHEHHYIO MTOJIHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

OTMeTKa «4» CTaBUTCA 3a padOTY, BBHIMOJHEHHYIO TIOJHOCTBIO, HO MPU HAJIMYMU B HEH He Oosiee OAHOM IpyOOl M OJHON HEerpyOol OmuOKHu u
OJTHOTO HeNouéTa, He OoJiee TPEX HEAOUYETOB.

OtMmeTKka «3» CTaBUTCS, €CIM O0y4YaIOUIUIiCS IPAaBUIBLHO BBIIOJHUI HE MeHee 2/3 Bcel paboThl UIH AOMYCTUI He Oosee oqHON rpyOoit ommoKu
U JIBYX HEMTOYETOB, HE Ooiee OHOM Tpy0oid OIMOKY B OJHON HEerpyOoi ommoOKu, He 0oJiee TpeX HerpyObIX OMIMOOK, OJTHON HErpyOOl OMIMOKH U TPeX
HEJIOYETOB, TP HaIU4uu 4-5 HENOUYETOB.

OTMeTKa «2» CTAaBUTCA, €CIM YHCIO OMMOOK M HEAOYETOB MPEBBICHIO HOPMY JUIS OTMETKM 3 WMJIM MPAaBUJIBHO BBIIOJHEHO MeHee 2/3 Bceit
paboTHI.

Onenka 1a0opaTOpHBIX paboOT

OtMeTKa «5» cTaBHUTCS, €CITU OOYYAIOIIMIICS BBHITIONHSET paboOTy B IOJTHOM O0BEME C COOJIIOJIEHUEM HEOOXOIMMOM IMOCIIE0BATeIBHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIT; CAMOCTOSATEILHO U PAIMOHAIBHO MOHTUPYET HEOOXOAMMOE 000pYyI0BaHUE; BCE OIMBITHI MPOBOJMUT B YCIOBUSIX H
peKuMax, 00eCIEeUHBAIOIINX IMOJYYCHHE MPABUIBHBIX PE3yJbTAaTOB M BHIBOJIOB; COONOMACT TpeOOBaHMS MpaBHJI O0E30MaCHOCTH TPyAa; B OTYETE
MPaBWJIBHO W AaKKypaTHO BBIMOJHIET BCE 3alKCH, TaONWIBI, PUCYHKH, YepTeXH, TpaduKH, BBIYUCICHUS; TMPABUIHHO BBINOJHIET AaHAIU3
ITOIPELIHOCTEM.

OtMeTKa «4» CTaBUTCS, €CIIH BBHIIOJIHEHBI TPEOOBAHUS K OTMETKE «5», HO OBLIO IOMYIIeHO 2-3 HeAoYeTa, He 0oJiee OJHOM HerpyOol OMMOKH U
OJHOT'0 HEeAOo4YETA.

OrMmerka «3» crtaBuTcs, ecnu paboTa BBIMOJTHEHAa HE  MOJHOCTHIO, HO OOBbEM BBIIOJIHEHHOM  YacTU TaKOB, YTO MO3BOJIAET IMOJYYUTH
MIPABWJIbHBIE PE3YJIBTATHI M BEIBOJIBI: €CITU B XOJI€ ITPOBEICHUS OIBITA U U3MEPEHHH ObLTH JOMYIIEHBI OIINOKH.

OtMeTka «2» CTaBUTCS, ecid  paboTa  BBINOJIHEHA HE TIOJHOCTBIO U 00BEM BBINMOJIHEHHOH yacTH paboThl HE MO3BOJSET CAENaTh
MIPABWJIBHBIX BBIBOJIOB: €CJIU OTIBITHI, U3MEPCHHSI, BRIYHCIICHUS, HAOTFOICHUS TPOU3BOIUIIHCH HEITPABIIILHO.
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3. COAEP)KAHUE YYEBHOI'O IPEIMETA, KYPCA

Copepxanme Kypca, BKJIIOYAs JEMOHCTPAIIMOHHBIC ONBITHI W (PpOHTAIbHBIC TaOOpaTOpHBIE PabOTHI, MOJHOCTHIO COOTBETCTBYIOT IIpuMepHOii
IporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus Kypca.

OcHoBbI 3j1ekTpoAuHAMUKH (16 yacoB)

I'naBal. MaruuTHOe noJie

B3aumoneiictBre TokoB. MaruutHoe nosie. Uuaykuust marautHoro nojs. Cuna Amnepa. Cuna JlopeHiia. MarHuTHbIe CBOWCTBA BEILIECTBA.

I'naga 2. DjieKTpOMArHUTHAS UHIYKIHS

OTKpHTI/IC SHCKTpOMaFHHTHOﬁ WHAYKIHUU. HpaBI/IJ'IO Jlenna. MaruuTHBIA MOTOK. 3aKoH BHCKTPOMaFHHTHOﬁ HWHIAYKIUH. BI/IXpeBOG QJICKTPHUUICCKOC
I10JI€C. CaMOI/IHIIYKI_[I/IH. I/IHIIYKTI/IBHOCTL. 9Hepr1/1$[ MAar"HuTHOTIO IT1OJIA. BHCKTPOMaFHI/ITHOG I10JI€C.

Kosieoanus u Bosnbl (14 yacoB)
I'maBa 3. Mexann4yeckue KoJie0aHus

CBO60,I[HBI€ " BBIHYX/ICHHBIC KoJIeOaHMs. Y CI0BHS BOZHUKHOBEHHUS KOJIEOAHMIA. I[I/IHaMI/IKa K0J1Ie0aTEILHOTO JABHMOXKXCHU. FapMOHI/I‘ICCKI/Ie KosebaHus.
BHCPFI/ISI K0JIe0aTeIbHOrO JABHIKCHHA. BBIHY)KI[GHHBIC koJsieOanus. Pe3oHaHc.

I'maBa 4. JeKTpOMarHuTHbIC KOJICOAHUS

CBoOoaHble KonebaHus. ['apmMoHuyeckue koseOaHus. 3aTyxarollMe M BbIHYXJAEHHble KojeOaHus. Pe3onanc. CBoOOJHBIE 3JIEKTPOMAarHUTHBIE
KosieOaHus. AHAJIOTHs MEXJy MEXaHWYECKMMU U 3JEKTPOMArHUTHBIMU KoJieOaHusAMHU. ['apMOHMYECKHe 3JIeKTpOMarHuTHele Konebanus. dopmyina
Tomcona. IlepemenHbIl 2neKTpUYECKU TOK. Pe3ncrop B nenu nepeMeHHoOro toka. KoHmeHcatop M Karylika MHIYKTUBHOCTH B LIENU NEPEMEHHOTO
Toka. Pe3oHaHc B anekTpuyeckoil nenu. ABTokonebanus. ['eneparop nepemenHoro toka. Tpancdopmarop. IlponsBoacTBo, nepegaya u noTpedaeHue
AJIEKTPOIHEPTHUH.

T'1aBa 5. Mexannueckue BOJIHBI

BonHoBble siBiaeHMs. XapaKTepUCTHKH BOJIHBI. PacnpocTpaHeHue BOJIH B YIPYIHX cpefax. YpaBHEHHE rapMOHMYECKOW Oeryiieil BOIHbBI. 3BYKOBbIE
BOJIHBL. IHTepdepeHnys, AuPpakius U MoJsIpu3anus MEXaHUYECKUX BOJIH.
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I'nasa 6. 9ﬂeKTp0M3I‘HI/ITHBIe BOJIHbBI

DNEKTPOMarHuTHOE TOJe. OJIEKTPOMAarHUTHAs BOJHA. OKCIEPUMEHTAIbHOE OOHAPYKCHHE JJICKTPOMArHUTHBIX BOJH. I[DIOTHOCTH TOTOKA
AJIEKTpOMarHuTHOTO wu3nydeHus. M3oOperenue pamumo A.C. IlonmoBeiMm. [lpunnmumsel paawocBszu. Mopynsuus u JnerekTupoBanue. CBOHCTBa
ANEKTPOMAarHUTHBIX BOJIH. Pacipoctpanenue paauoBosH. Paguonokanus. [onstue o reneBuaenun. Pa3putue cpecTB CBS3H.

OnTuka (10 yacon)
TI'maBa 7. OnTuka.CBeToBLIE€ BOJHBI.

Ckopoctb cBera. IIpunnun [rolireHca. 3akoH OTpa)keHUs CBeTa. 3aKOHBI IpernomieHus csera. [lonmHoe orpakenue ceera. JIunsel. Iloctpoenue
n3o0paxxeHnii B nuH3e. Dopmysna TOHKOW JHH3BL. YBenuueHue NuH3bL Jucnepcus ceera. Mutepdepenums cBera. [Ipumenenue uHTEpdepeHINN
ceera. Jlu¢pakuus cBera. ['paHUIBI NPUMEHUMOCTH TeoMeTpuuyeckol ontuku. JudpakunonHas pemerka. IlomepeyHOCTh CBETOBBIX BOJIH.
[TonApuzanus ceera.

DJIeMEeHThI TeOPUH OTHOCUTEJIBLHOCTH (3 yaca)
I'naBa 8. DjieMeHTHI TEOPHH OTHOCUTEIBHOCTH

3aKOHEBI QJICKTPOAMHAMHUKHN W TPHUHIOHUII OTHOCHUTCIBHOCTH. HOCTy.]IaTLI TCOpUHU OTHOCUTCIILHOCTH. OcHoBHBIC CJICACTBHUA U3 TIOCTYJIATOB TCOPHUU
OTHOCHTEIBLHOCTH. DIEMEHTHI peHHTHBHCTCKOﬁ JUHaMUKH.

KBanToBas ¢usuxa (14 yacon)
I'maBa 9. U31y4eHue u CrieKTpsbl

Bunel nznydenuit. crounnku csera. CrieKTpbl U cieKTpalibHbIM aHanu3. [lIkana 31eKTpoOMarHUTHBIX U3JTy4EHUH.

I'maBa 10. KBanToBas ¢pusnka. CBeToBbIC KBAHTBHI

doroaddexr. [Ipumenenue porodddekra. Dotonsl. KopmyckynspHo-BoaHOBOU Ayanu3M. JaBieHne cBeta. XUMHUECKOE ICHCTBUE CBETA.

I'maBa 11. ATtomHas ¢usnka

Crpoenue atoma. OnbIT Pesepdopaa. Ksantossie nocrynatsl bopa. Monens atoma Bogopoza o bopy. Jlazepsi.
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I'naBa 12. ®du3uka aTOMHOIO siApa.

Crpoenue aToMHOTro0 saapa. SnepHbie cuibl. OOMEHHas MOZEIb SEPHOrO B3aUMOJCHCTBUSA. DHEPrus CBA3M aTOMHBIX sep. PagnoakTuBHOCTb. Bujibl
PallMOaKTUBHOTO M3IYYCHHUs. 3aKOH paHoaKTHUBHOrO pacnaza. Ilepuosa momypacnaga. Meroisl HAOMIOACHUS U PErUCTPALUH HJIEMEHTAPHBIX YaCTHII.
HckyccTBeHHast paquOaKTUBHOCTD. S nepHble peakuun. [enenue anep ypana. Llennas peakuus nenenus. Snepssiii peaktop. TepmosnepHble peakiuy.
IIpumenenne spepHoi sHepruu. M3oromsl. IlomydeHue M IpUMEHEHHE PAaJMOAKTHBHBIX HM30TOIOB. bHojormueckoe neWCTBUE paguOaKTUBHBIX
W3JTyYCHH.

I'maBa 13. DiemeHTapHbIE YacTHLBI.

Tpu sTana B pa3BUTHN QU3NKU dIIEMEHTApHBIX YacThil. OTKphITHE TO3UTPOHA. AHTHYACTUIBL. JlenToHbI. AnpoHbl. KBapku.

AcTponomus (9 yacos)

I'maBa 14. CosniHe4ynasi cucrema.

Bunumele neumxenus HeOecHbIX Tenl. 3akoHbl Kemepa. Cucrema 3emiisi-Jlyna. dusnueckas npupo/a miaHeT U MajibiX Tel COJIHEYHOM CUCTEMBI.
I'naBa 15. CosnHue u 3Be3/1bl.

Connue. OCHOBHbIE XapaKTepUCTUKHU 3Be31. BHyTpeHnHee ctpoenne CoHIa 1 3Be3/. DBOJIOLUS 3BE3/: POKICHHUE, KU3Hb U CMEPTH 3BE3/1.
I'nasa 16. Ctpoenue BcesieHHOI.

Mueunsiii [1yTe — Hama [Nanaktuka. ['anaktuku. Ctpoenue u sBosmonus Beenennoit. Enunas gusnueckast kapTuHa Mupa.

IloBTOpeHnue (2 yaca)

[ToBTOpEHNE OCHOBHBIX pa3zesioB, U3yUYEeHHBIX B Kypce ¢usuku 11 knacca. Hanucanue TecToBoil HTOroBoi paboTsl 3a Kypc (pu3uKu (BKIItOUas pas3jaesn
«ACTPOHOMHUSY).

Pacnpeoenenue uacos

Tlonyronus BCETO N3 Hux
4acoB

TEOPHUsL JlaGopaTopHBIX paboT KonTponbHbIX padot
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Bceero 68 55 8 5

Konmponvuuvie padomot
Kourpoabnas padora Ne 1 «Maznummnoe none»
KonTtpouabnas pa6ora Ne 2 «Inekmpomacnumnsle Konedbanusa u 601Hb1»
Kounrpoabnas padora Ne 3 «Koneoanus u eonnvi. Keanmosasa gpuzuxar
KonTtpoubnas padora Ne 4 «Amomnasn gpuzukay.
Hmozo6an mecmosasa konmpoavnaa paboma No5.

Jlabopamopnusie pabomot
Jlabopamopnasa paooma Nel «Habnooenue oelicmeus MazHumno20 nojis Ha MoK»
Jlabopamopuas pavoma Ne2 «H3yuenue agnenusn 31eKmpoMazZHUmMHONU UHOYKUULL)
Jlabopamopnasa pavoma Ne3 «Onpedenenue ycKopeHus c60000H020 NAOEHU NPU ROMOWU MAAHHUKQ)
Jlabopamopuas pavoma Ned «H3mepenue noxazamens npenomieHus Cmexkuia»
Jlabopamopnasa paboma Ne5 «Onpedenenue onmuueckoii cuibl u POKyCHO20 paccmoanus cooupaiouieil 1uH3ol»
Jlabopamopnas paboma Neb «H3mepenue 0nunvl c6emogoil 60 1HbL»
Jlabopamopnasn paboma Ne7 «OQuenka ungpopmauuonnou emxocmu komnaxkm-oucka (CD)»
Jlabopamopuas pavoma Ne8 «Habdno0enue cnioutnozo u 1uHeiuamozo CneKmpoe»
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4. TEMATUYECKOE INTAHUPOBAHHME C YKA3AHUEM KOJUYECTBA YACOB, OTBOAUMBIX HA OCBOEHHUE KAXKJIOM

TEMbI

W3 HUX KOJIUYECTBO YaCOB

Ne Paszpennl kypca pu3suku Bcero yacos
Teopusi JladopaTtopHbie padoThl | KoHTpObHBIE PA00OTHI

1 OCHOBBI JICKTPOAMHAMUKH 16 13 2 1
2 Konebanus u BOJIHBI 14 12 1 1
3 Onrrka 10 4 5 1
4 DJeMeHTHI TEOPHUH OTHOCUTEIHHOCTH 3 3 0 0
5 KsanroBas ¢usnka 14 13 0 1
6 AcTpoHOMUS 9 9 0 0
7 IToBTOpeHue 2 1 0 1
Hroro 68 55 8 5
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5. MPUJIOKEHME 1.

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEJIMETA, KYPCA «®U3UKA» 11

KJIACC
Hara IlaaHupyemMble pe3yJbTaThl 00yYeHHs] o
=
No E
ypoka | Ilnan | ®akr Tema ypoka Onucanue npeAMeTHbIX 3HAHUIM Yyia Konrpoas, E
=)
OCHOBBI QJIEKTPOANHAMMKM (16 yacoB)
171 B3aumoneiicTBrE TOKOB. 3HAIOT OCHOBHBIE IMOJOMXKEHUS | Perynarusnsre: npoOyIoT §1,2
Teopuu MakcBeia, | CAMOCTOATENBHO C[)OpMyJIHpOBa’l;B
OIpEIEICHIS TOHATHIA;
©opMyIHPYIOT W NPHMEHAIOT BBIOHPAIOT OCHOBaHUsI u
1pu pemeHnn 34129 | xpurepuu IS CpPaBHEHUS
3aKOHOMEPHOCTH OOBEKTOB; yuarcs
B3aMOJICVCTBUS KJIacCU(PUIMPOBATH OOBEKTHI
napaieabHbIX TokoB. | [I03HaBaTe/IbHbIE: CTaBsT
DOPMYTHDYIOT H TPHMEHSIOT yueOHyI0 3aJadyy Ha OCHOBE
COOTHECEHHsI TOTO, 4YTO YXKe
pyu PCHICHMH 3alaqd MPABUJIO | yspectHo W TOro, 4ro emie He
OypaBuuKa. YCBOEHO
KoMMyHHKaTHBHbBIE: TO3UTHBHO
OTHOCSTCSL K TIPOLECCY OOLICHMS,
YMEIOT  3aj1aBaTh  BOIPOCHI,
(GhopMyIHpOBaTE CBOU  MBICIH,
JI0Ka3bIBaTb CBOIO TOYKY 3pCHUSA
212 BekTop MarHuTHOU [TpumensroT npaBuiio | losHaBarenbHbre: BBIICISIOT | Dp3uyecKuii §3
unaykiuu. Cuna Amnepa. OypaBuMKa W MMPaBWJIO 0OXBara | XdPaKTCPHCTHKH OOBEKTOB, | nykramHT,
OIEKTPOU3MEPUTEIbHbIE COJIEHOUJIA. [Tpumensror ;aﬂaHHHe cHIoBaNH (poHTaNBHBIHI
TPUGOPEL. . . €ryJISITUBHbIE! OIPEIEIIAIOT
PpaBUIIO JICBOU PYKH JIA CHIIBL MOCJIEIOBATELHOCTD orpocC
AMnepa Opu PEUICHUU 3a1a4 | npoMeKyTOYHBIX LEJEH ¢ yIeToM
paer,Ix TUIIOB. KOHCYHOI'O pe3yJbTaTa
KoMMyHHKAaTHBHBIE:  OCO3HAIOT
CBOU [EHCTBHUSI, Y4arcs CTPOHTH
HOHATHBIE  JUIA  OKPYXKAFOIIUX
BBICKA3bIBAHUS
3/3 Pemenne 3anau. [IpumensoT npaBuna JjeBoi | IlosHasarenbibie: BBLIEIAIOT | TecTOBLIM §3
Bxomsimmii TECTOBBIN | pykit ® OypaBumka, 3aKom | OOPEKTBI M HPOUECCH ¢ TOUKH | gopTposTs

KOHTPOJIb 3HaHUH.

AMIiepa Ipy pelieHnHy 3a1a4.

3pEHHUs 1EJIOT0 U YacTei
PerynatuBHbIe: camyaroT cnocod
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U pe3yibTaT CBOMX JEUCTBUN C
3a/laHHBIM 3TaJIOHOM
KoMMyHUKaTUBHBIE: HCIOJB3YIOT

BepOanbHBIE W HeBepOaJbHBIC
cperncTBa oOrmIeHus;
OCYIIECTBIISIFOT ~ KOHTPOJb |

B3aUMOIIOMOILb [TPH BBHINOJIHEHUH
3aJaHuN

4/4 JlaGopaTopuast padora Nel | OmHCEIBAIOT nevictBusg | IlosnaparenbHble: yuarcs | OT4eT 1O  UTOraMm
«Hab6nidenue  deiicmeus | MarauTHoOro HOJIS Ha | MPMMEHATh MOJYHCHHBIC paHee | BHUIOTHEHHS
MAZHUMHO20 NOAA HA MOKY. | [IPOBOTHHK C TOKOM HA OCHOBE TEOPETHYECKUE 3HaHHUA Ha | J1abopaToOpHOM
S . NpPaKTHKE, JENIaTh TEOPETUUECKUE | PabOThI
3HAaHWW TIpAaBHJI JICBOU PYKH | priponn u3 IPaKTHYECKUX
JUISL CUJIBI AMIIepa M TPaBUJIA | pe3yabTaToB nabopaTopHOii
OypaBuHKa. paboTsI
KoMMyHUKATHBHBIE: YMEIOT
MOJJHO W TOYHO BBIpAXKaTh CBOHU
MBICIK B COOTBETCTBHH  C
3a/a4aMu u YCIOBUSIMU
KOMMYHHUKATHBHOT'O ITPOIIecca
5/5 Cuna Jlopenna. [TpumensiroT mpaBwiIo JeBoii | Ilo3HaBaTenbHbIe: BRLIENAIOT | VHauBuyansHbeii | §4, 5
DYKH JUISL  CHUIBI HopeHua. 00BEKTBl U npoueccmv C TOYKH KOHTPOJIb
3PEHUS LIENIOTO U BEIEH
XapaKTepI/ISYIOT Ka4y€CTBCHHO Per .
o yHﬂTI/IBHLIe. BBIACJIIAOT nu
ABHXKCHUC 3apsAKEHHOU | oco3HaoT TO, 4TO yikKe YCBOEHO,
HJaCTUILIbI B OIHOPOJHOM | COOTHOCS € TE€M, YTO IIPEICTOUT
MATrHHUTHOM IIOJIE. MO3HATh, YMEIOT 0OOCHOBBIBATH U
JIOKa3bIBaTh CBOIO TOYKY 3pEHUS,
IUTAHUPOBATh  OOIIHE CIIOCOOBI
paboTel  HAJA  MOCTAaBICHHOU
mpobIeMoit, 3agaueit
Ne | Jara Tema ypoka IInannpyemsle pe3yJbTaThl 00y4eHUs! Kontpoas mEerTa ’1
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ypoka

IInan | ®akr Onucanue npeAMeTHbIX 3HAHUH yYvi
6/6 I'mnotesa Awmriepa. | 3Har0T CYTh runote3bl | 1losHaBarensbie:  BhIpaxaioT | DpoOHTANBHBIM onpoc | §6
MarauTtasle CBOICTBA AMHepa. KJIaCCI/I(l)I/II_II/IpyIOT CMBICII CHUTYyallMM pPa3JIMYHBIMU
BEIICCTBA. BEMIECTBA 110 MATHHUTHBIM | (o o
N PerynstuBHBIC: BBIACHAOT U
CBOUCTBAM. 3HAIOT | ocosparor To, uTO yKe YCBOEHO,
buznueckuit CMBICJI | COOTHOCSI C TEM, YTO MPEACTOUT
teMriepaTypbl Kropu. HO3HATH
KOMMyHI/IKaTI/IBHI)Ie: yMeIOT
000CHOBBIBATh U JOKAa3bIBaTh
CBOIO TOYKY 3peHus,
IUTAHUPOBATh OOMIME CIIOCOOBI
paboThl  Hax  IOCTAaBJIEHHOM
mpobIeMoit, 3agaueit
717 Pemenue 3anau. [IpuMeHsoT npaBuIa u | Tlo3HaBaTenbHbIE: aHATH3UPYIOT
3aKOHBI  3JICKTPOJAMHAMUKH Habo1aembIe daxTer,
0000IIal0T U ACNAIOT BHIBOIBL,
IIpU PELICHUN 3aaa4d PasHbIX
HpI/IHI/IMaIOT 158 COXpaHﬁIOT
TUIIOB U BUJIOB. TI03HABATENBHYIO 1IeTb, YETKO
BBITOJIHSIOT TpeGOoBaHUs
MO3HaBaTEILHOU 3a7au
KomMMyHUKaTHBHBIE: pa3BUBAIOT
HaBBIKU KOHCTPYKTUBHOT'O
OOIlEHUs,, B3aMMOIIOHUMAHUS,
B3aUMOIIOMOIIIY
8/8 DneKTpoMarHuTHas 3HalOT XapakTepuCTHKy | | IlosHaBarenbHbie:  BBIOMparoT | HAMBUIYyaTbHbIE §7
WHIYKLHS. MarauTHbIi UCTOPHUIO OTKPBITHSI SIBICHUS 3HaKOBO-CHMBOJINIECKUC TECTOBBIE 3aaHUS
HOTOK. SIEKTPOMATHUTHOH cpencTtBa UL TOCTPOCHUS
MOJIEIIHN, BBIJEISAIOT
MHAYKIAH. Branetot 0600 IIeHHbIH CMBICTT
XapaKTEePUCTUKOMN HabJII0IaeMbIX ABJIEHMWI,
MarHuTHOTO  IIOTOKAa  Kak | NPUHMMAalT U COXPaHSAIT
UBHUECKOH BEIMUMHEL. [MO3HABATENLHYIO II€JIb, YETKO
BBITIOJTHAKOT Tpe6OBaHI/IH
MO3HaBaTEILHOU 3aa4uu
KoMMyHHKaTHBHBIE: CTPOSAT
MIOHATHBIE JULS napTHepa
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BBICKa3bIBaHUs, TUIAaHUPYIOT
o0rmmue croco6sI paboTh

9/9

IIpaBuno Jlenna. Pemienue
3a1ad.

3HaloT bopMynHupOBKY
npaBwia Jlenua. [IpumenstotT
IpaBWIO  IpPU  PELICHUU
3ajad.

[To3HaBaTenbHBIE: OIMPEOEISIOT
CyOBEKTHBHBIC XapaKTEPHUCTHKH
SIBIICHUH, NpUCyLIUe
OTAECIABHBIM BHIAaM  SIBJIEHUH,
HaXOIAT oOmume YepTHI
SIBJICHUH, OTHOCSAIIMXCS K
OJTHOMY U TOMY K€ THITY
PerynstusHsie: CIUYAIOT
Crocod W pe3yiabTaT CBOMX
nencTBUit c 3aJJaHHBIM
NpPaBUJIOM aHajJKM3a CHUTYaIlUH,
OOHAPY)KUBAIOT OTKJIOHCHHS U
OTIMYUS OT YCTaHOBJICHHBIX
MPaBUJI, BHOCAT KOPPEKTHBHI B
crocoo CBOUX JIeHCTBHM,
ZeNaroT 0000IIEHHBIE BEIBOIBI
KomMMyHUKaTHBHEIC:  BIaICIOT
BepOaTbHBIMA u
HEBEPOANBHBIMH  CPEICTBAMHU
001IEeHHS

Pewenne
nuddepeHmTMpPOBaHHBIX
3ag1a4
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10/10

JlaGopaTopHasi paborta
Ne2  «M3yuenue saenenusn
INEKMPOMAZHUMHOIL
UHOYKYUWY.

Brnaneror TEOPETUYECKUM
MaTepuaioM O  crocobax
HaOIroAeHUs SIBJICHUS
AIEKTPOMATHUTHOMN

UHYKIHH, OTHCaHUS
JaHHOTI'O sIBJICHUA Ha OCHOBE
3HaHUS paBuI
SJICKTPOANHAMUKHU.

ITo3HaBarenbHbIE: ydarcs
NPUMEHSTh TIOJIyYCHHbIE paHee
TEOpEeTHYECKHEe  3HAHMS  Ha
MPaKTHKE, JeJaTh
TEOPETUYECKUE  BHIBOIBI U3
MPAKTHYECKUX pe3yNbTaToB
nabopaTopHO PabOTHI
KoMMyHHKaTHUBHBIE: YMEIOT
MOJIHO M TOYHO BBIpa)KaTh CBOU
MBICIIH B COOTBETCTBUH  C
3a1a4aMu u YCIOBUSIMH
KOMMYHHKATHBHOTO ITpoliecca

OTtuer 1o urToram
BBITOJIHEHUS
mabopaTopHOI paboThI

11/11

3aK0H BIEKTPOMArHUTHOU
uHAYKOUY. Pemenne 3anay.

3HaroT xapakrepuctuxky 9/1C
WHIYKIIUA Kak (pU3ndeckoit
BEJIMYMHBL. XapaKTEpU3yOT

ITo3HaBaTenbHBIC: AHATU3UPYIOT
YCIIOBUSI TTOCTABICHHON 3a/1a4H,
OIIPEACIAIOT HAIPaBJICHUE XO01a

_ | peurenns, IPUMEHSIOT
3aKOH ONCKTPOMAarHUTHOM | reopetnueckue  3HAHMSA — TIpH
WHIYKIUU o IJIAHY | peleHWM NpaKTHYECKMX 3aj1ad,

§8
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XapaKTepI/ICTI/IKI/I AHAJIU3UPYIOT HOJ‘Iy‘IeHHLIﬁ
(PU3MUECKOrO 3aKOHa. pesynbTar ¢ TOYKH 3pEHUs
PEATUCTHYHOCTH
KoMMyHHKATHBHBIE: Pa3BUBAIOT
HaBBIKH KOHCTPYKTHBHOTO
oOlIeHUs, B3aMMOIOHUMAHMUS,
B3aMMOINIOMOIIH
12/12 S1C UHIYKIHA B | BeBOIAT gopmyiy  nus | [losHaBaTenbHbIE: aHATH3HPYIOT §9, 10
ABIDKYIIHXCS IPOBOJHUKAX. | pacyeta DJIC MHAyKUMM B Habso1aeMble ABJICHMUS,
0000IAIOT U JENal0T BBIBOIBI,
JBIKYINUXCSA  MPOBOJHUKAX.
OPMHMMAIOT U COXPAaHAIOT
Pemaror 3a/la1u C | nosHaBaTenbHyI0 II€Tb, YETKO
UCIIOJIb30BaHUEM  (DOPMYJIBI | BBIMOIHSIOT TpeGoBaHus
DJ1C B JBUKYITUXCS TO3HaBaTEILHOU 3a7a4u
[[POBOJIHHKAX, HHTEIPUPYIOT KoMMYHHKATHBHBIE: Pa3BUBAIOT
HaBBIKH KOHCTPYKTHBHOT'O
MMOJIYYCHHBIC 3HAHUA.
oOlIEHUs, B3aUMONOHUMAHUS,
B3aMMOINIOMOLIH
13/13 CaMOUHIYKITHS. XapakTepu3yroT [To3HaBaTenbHBIC: aHATU3UPYIOT §11, 12
WHayKTUBHOCTD. CaMOUH/IYKITUIO Kak | YCJIOBHA TOCTABICHHON 3a/a+n,
ONPENENAIOT HANPABJICHUE X012
OHeprus MarHuTHOTIO | (pu3nyYecKoe SBJICHHE.
peuicHus, MMPUMCHAIOT
HOJIst TOKa. XapakTepusyror TEOPETUYIECKHE ~ 3HAHHS  TIPH
HHAYKTUBHOCTDH KaK | permrenny NpakTHYECKUX 3aaadq,
buznyecKyro BEJIMUMHY. | AHAIM3HPYIOT IOy YCHHBIN
TIPOBOAAT AHANOTHIO MEKALy | PE3YIBTAT C  TOUKH  3pemis
CaMOUH, el ¥ MHepLueil. | by oo HHOCTH
AYKIL pI} * | KoMMyHHUKaTHBHBIE: PA3BHBAOT
Bragetor uHpopManmenn 00 | yapgixn KOHCTPYKTHBHOTO
SHEPTUU MArHUTHOI'O IIOJIA U o0IIeHrs, B3aMMOIIOHUMAHU,
MIPUMEHSIOT €€ MPU PELICHUM | B3aUMOIOMOIIN
3a1ad4.
14/14 DJIEKTPOMAarHUuTHOE MOJIE. VYceror ycTaHaBIHBaTh CBs3h | IlosHaBatesnbHble: aHammsupyioT | PasHoypoBHeBas §1-12

BuxpeBoe snexktpuyeckoe

ycCi0oBuUs IIOCTaBJICHHOK 3aJa4u,

MEXITY BO3HUKHOBEHHEM
OIIPpEACIIAIOT HaIlpaBJICHHUE XOJa
HoJe. MarHMuTHOTO momst  mpH | P P A
pemeHus, MIPUMEHAIOT
M3MCHCHHH  DJICKTPHYECKOTO | reoperpueckue  3Hamms — mpH
I1OJIA. 3HaT O | peleHnn IMpaKTUYEeCKUX 3aj1ad,
CYIIIECTBOBAHHUH €/IMHOTO | AHANH3UPYIOT TOJTyYCHHBIH
SIIEKTPOMArHUTHOTO  MoJis. | PE3YIRTaT - C - TOUKHM  3pCHHA
pEaTMCTUYHOCTH

TecToBas padboTa
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3HaT 0 BUXPEBOM
AIIEKTPUYECKOM oJle,
MOPOXKJIEHHOM B pe3yJbTaTe
MU3MEHEHHS BUXPEBOTO
MarHuTHoro mnoss. Bnagerot
uHpopmanreii 00 OCHOBHBIX
MOJIOKEHUSAX TEOpUU
Makcseia.

KOMMyHI/IKaTI/IBHLIeZ pa3BUBarOT

HaBBIKH  CaMOKOHTPOISI W
CaMOIIPOBEPKHU MOTY9EHHBIX
pE3yJIbTaTOB

15/15

Pemrenue 3agauy.

[IpuMeHSAIOT TeopeTHYeCcKue
3HAHUS TPU PEUICHUU 3a]a4y
10 TAaHHOH TEME.

[To3HaBaTeNbHBIC: aHATU3UPYIOT
HabJII01aeMBIE SBJICHHS,
00001IaI0T U MEJIalOT BBIBOBI,
NPUHUMAIOT U COXPAHSIOT
[O3HABATENBHYIO 1I€/b, YETKO
BBIIIOIHAIOT TpeboBaHUs
[I03HaBaTEILHON 3a1a4u
KoMMyHHKATHBHbBIE: PAa3BHBAIOT
HAaBBIKU KOHCTPYKTHBHOTO
OOIICHMS, B3aUMOIIOHUMAHUS,
B3aMMOIIOMOILH

16/16

KonTtpoabnas
«OcHoebl
INEKMPOOUHAMUKUY.

paborta

[IpuMeHsIOT TEOpEeTHUYECKUE
3HAHUS NPHU PEIICHUU 3aaad
10 JTaHHOI TeMe.

PerynsatuBHsle: COCTaBIIAIOT
IUIaH JEHCTBUM IpU pPELIECHUU
3a/1a4 KOHTPOJIBHOU PabOTHI

PasznoypoBHeBas
KOHTpOJIbHAsI paboTa

JInaHOCTHBIE PE3yabTaTbl OCBOCHUS TEMBI: y6€)K,I[eHHOCTL B BO3MOKHOCTH IIO3HAHHS HOPUPOABI, B HGO6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA Z[OCTI/I)KGHI/IfI HAayKW W TEXHUKU IJisd
ﬂaﬂbHCﬁmerO Ppa3BUTHUS YCJIIOBCUCCKOT'O O6H.ICCTBa, YBAXHUTCIBbHOC OTHOLICHUE K YUCHBIM, TBOPIAM; OTHOIICHUC K (1)I/ISI/IK€ KakK 3JIEMCHTY O6Hle‘{6HOB€‘ICCKOﬁ KYJbTYPbI; YMCHUC
BECTH AHAJIOT HA OCHOBE PABHOIPABHBIX OTHOIICHHI 1 B3aMMHOT'O YBAXKCHUA, HOTpG6HOCTB B CAMOBBIPA)XCHUU CaMoOpeain3dallui, B COUUaJIbHOM NPU3HAHUH, Z[O6p0)l(€HaT€HBHOC

OTHOIICHUEC K OKPYKAIOMNUM

KOJIEBAHHUSA U BOJIHBI (14 yacoB)

1/17

Mexanunueckne KoJeOaHusl.

3HaroT
BO3HHUKHOBCHUA,
oTpejieNieHue,
XapaKTePUCTUKH CBOOOTHBIX
U BBIHYXKICHHBIX KOJICOaHMIA.

YCIOBUS

3HaroT OTJINYUTENbHBIE
0COOEHHOCTH  3aTyXaIOLINX
Kosie0aHu. [IpuBonsr
pUMEpPbI KoJIeOaTeNbHbIX

[No3HaBaTeNbHbIC: AHATU3UPYIOT
HaO0Ir0JaeMbIe SIBJICHUS,
000011al0T W JCNAIT BHIBOIBI,

MPUHUMAIOT W COXPAHSIOT
MIO3HABATENbHYIO II€b, YETKO
BBITIOJTHSIOT TpeOoBaHUA
MI03HABATENBHON 3a/1auu, yJarcs
HMHTEPIIPETHPOBATh

TIOTY4eHHBINH pesyJbrar,

COOTHOCSI €ro C H3BECTHBIMHU
(dakramu

§13
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CHCTEM.
XapaKTePUCTHUKY
K0JIe0aTeIIbHOMY JBHYKCHHIO,
0COOEHHOCTSIM  KOJIeOaHMHA,
3HAIOT BHIBI KOJeOaTeIbHBIX
CUCTEM, IMPUBOAAT IPUMEPHI
CUJIOBBIX XapaKTEPUCTHK IS
K0JIeOaTeIbHBIX CUCTEM.

Harot

KOMMyHI/IKaTI/IBHLIeZ pa3BUBarOT

HaBBIKH KOHCTPYKTHBHOTO
OOIlleHNs, B3aUMOIOHMMAHU,
B3aHMOITOMOIIIH

2/18 Marematnueckuii MasTHUK. | YMEIOT  JaBaTh  CHJIOBYIO | [lo3HaBaTenbHbiC: BBUICISIOT M §13
JluHamuka KONEGaTeNbHOTO | XapaKTePHCTHKY opmymupytor npobiemy,
ABHKCHHA. KOJIEOATENbHOTO  JBHIKEHHUS | oo onoT OHCPati - €0
3HaKaMu u CHMBOJIaMH,
MaTEMaTUYECKOTO MAATHHUKA. | sanvemsior TepMUHBI
OnuceiBaOT JUHAMHKY | onpejeneHusiMu, yMeroT —(Hin
KOJIe0aTeIbHOr0  JIBMYKEHHS | PasBUBAIOT  CIOCOOHOCTB) €
[IPH PELICHHH KAYeCTBCHHBIK | TOMOIIBIO BOMPOCOB J00BIBATS
HEJIOCTAIONIYI0 HH(pOpMAIHIO U
3a7ad. YMEIT  BBIBOJUTH
o MPpUMCHSATH €€
ypaBHEHUE KOJNCOAHNH | perynsrumpie:
MAaTe€MaTUYCCKOTO MasATHUKA. NPEIBOCXUIIAOT PE3yNbTaT U
YpOBEHb  yCBOEHHUs  (Kakou
OyzeT pe3ynbTar?)
3/19 JladopaTopHas pabora | Onpeaensor yckopenue | HlosHaBarenbHsie: ydares | Craya oT4yeTa K
Ne3 «Onpedenenue | cg0OOTHOTO MajgeHWs [pu | PUMEHATH HOIYHCHHBIC PAHEe | aGonaropHOi paboTe
YCKOpeHus C80000H020 | 110MOITH MagTHHKA. :g;ii;ﬂecme SHaHH;;eHaz:
J’:t‘:lii‘;’:zm»’.’l’" homouu PaCC‘lI/ITBIBUaIOT TOTPEIIHOCTH | reoperuueckie  BHBOABI i3
JJIA JaHHOMW BCJIMYMHBI. NPAKTUICCKUX pe3yJIbTaTOB
nabopaTopHOit pabOTHI
KOMMyHI/IKaTI/IBHI)Ie: YMEIOT
INOJIHO U TOYHO BBIpa)XaTb CBOU
MBICIIN B COOTBETCTBHUH C
3aJa4yaMu )5 YCIOBUAMU
KOMMYHHUKAaTUBHOT'O IIPOIICCCa
4/20 I'apmonnueckuekonebanus. | Buameror PIH(I)OpMElI.IHCfI u | Tlo3HaBaTenbHBIE: BBIAEIAIOT U §14, 15

NPUMEHSIOT IPU  pELICHUU
3a1a4 no TeMe
«I"apMoHHnUeCcKHe

(bopMyIHpYIOT npobiiemy,
BBIIOJIHAIOT ~ ONEpali €O
3HAKaMH " CHMBOJIAMH,
3aMEHSIOT TEpMHHBI

23



KoJieOaHus»:  OCOOCHHOCTH,
XapaKTEPUCTHUKHU. YMmeror
BBIBOJIMTh ypaBHEHHE,
OTIHCHIBAIOIICE
rapMOHUYECKUE KOJICOaHHUS.
3HAOT bopmyy u
¢buzndeckuii  cMmbIica a3kl
KoseOaHui.

OIIpEAEICHUSAMH, YMEIOT (WiH
pa3BUBAIOT  CIIOCOOHOCTB) C
IIOMOIIBI0 BOIIPOCOB JOOBIBATH
HEIOCTAIONIYI0 WHPOPMALUIO U
MIPUMEHSATD €€

PerynsatuBHsle:
MIPEABOCXHIIAIOT PpE3yIbTaT u
yYpOBEHb  YCBOGHHsI  (Kakoi
Oynet pe3ysbTar?)

5/21 3aryxaromue " XapaKTepI/ISyIOT IIPOLIECCHI H Ilo3HaBaTenbHBIE: BBIACISIIOT U §15, 16,
BBIHYX/ICHHBIE KOJICOAHUA. | OIIUCBIBAIOT IPOIIECCHI, (opmynupyror npoliemy, 23
Pesonanc. CBA3aHHBIE C 3aTyXaHHEM BRITIONIERIOT  onepattiat €0

3HaKaMu u CHMBOJIaMH,
KOJICOATETIBHOTO IBYKCHUS U | 3avensior TepMHUHEI
c BBIHY>XIICHHBIMU | onpenieseHusIMH, yMET (Win
KOJIEOAHUSAMH AHAJIMTUYECKH, | Pa3BUBAIOT  CIOCOOHOCTB) ¢
06’BHCH5HOT HpeBpaH_[eHI/Ie NIOMOIIIBIO BOIPOCOB I[O6BIB3TL
HEJIOCTAIONIYI0 HH(pOpMAIHIO U
SHEpruM B cucremax 0e3
HpI/IMeHﬂTL (S
TpeHus. XapaKTepu3yroT Perynarusnsie:
pPE30HaHC KakK (1)I/IBI/I‘IGCKOG MNpeaBOCXUIIAIOT Ppe3yabTaT H
SIBIICHHE. 3HaT O | YPoBeHb  ycBOCHHS  (KaKoii
BO3ICICTBHM pe3oHaHCA w | OYAST pesyibrar?)
6opnbe ¢ HIM.
6/22 Pelienue 3anay. HpI/IMerlIOT paHee [To3HaBarenbHBIC: aHATUZUPYIOT
TOJTyYeHHBIC SHAHUS mo | 4 0000MIal0T TEOPETHUYCCKUIA
. Marepua, NIPUHAMAIOT u
JAHHOW TEeME€ NpU PELICHUHU
COXpaHAOT TIO3HABATCIIbHYIO
3aJ1a4 pa3HbIX TUIIOB. b, yuatcs
HUHTEPIPETUPOBATH
MOJTy4EeHHBIN pe3ynbTar,
COOTHOCA €r0 C HU3BCCTHBIMU
(axramu
KOMMyHI/IKaTI/IBHI)ICI pa3BUBAIOT
HaBbIKA KOHCTPYKTUBHOI'O
06IH6HI/IH, B3aUMOIIOHMMAaHMus,
B3aHMOﬂCﬁCTBHﬂ Ipyu U3y4CHUU
HOBOI'O MaTepuajia
7123 DNeKTPOMarHUTHBIE XapakTepu3yroT [TosnaBarenbHbIE: §17, 18

CaMOCTOSITENTFHO (DOPMYTHUPYIOT
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KoJIeOaHusI. AJIEKTPOMArHUTHBIC TN03HABATE/IbHbIC LieJ,
konebanus. [Tpumenstor 3CD | MPOCKTHpylOT Tyt HX
JOOCTIDKEHHSI,  paboTaloT 10
JUIst ciydas
KOPPEKTHPOBKE  ITOIy4CHHOTO
AIIEKTPOMArHUTHBIX pesyJbTaTa
KoJIeOaHMIA. [IpoBoAAT | KommyHHKaTHBHBIE:
aHaJIOTUIO MCXKIY TIPUMEHSIOT HaBBIKH
MEXAHHUIECKAMUI { | KOHCTPYKTHBHOTO OOLICHHS IPH
paboTe B rpymnmnax
AJIIEKTPOMATrHUTHBIMU
KOJIe0aHUSIMHU.
8/24 TapMoHnYeCKUe VYwmeror BBIBOJIUTH | [103HaBaTenbHbIC: aHAMM3UPYIOT | LIHAUBHTyaIbHBIC §19, 24,
3JICKTPOMATHUTHbIE ypaBHEHHE,  OIUChIBaromiee | YIOBHA HOCTABICHHOM 3a/IatH, | ha3HoypOBHEBBIC 25
T OIIPEACIAIOT HAIIpaBJICHHUE XOJa
KoneOanus.  IlepemenHsiit MPOIIECCHl B KOJIEOATEITHHOM pedl P 2% | TecroBbIe 3anaHms
3JIEKTPUYECKHUIA TOK. 3 PCLICHHA, TIPUMCHAIOT
KOHTYpE. HAIOT | reopernueckne 3HaHMA  OpH
XapaKTCPUCTUKY I[ICPHUOJQA | perieHny MPAaKTHYECKUX 3aaadq,
CBOOOJIHBIX  3JIEKTPUUYCCKUX | AHATUZUPYIOT TOJTyYCHHBIH
Kone6aHI/H‘/’L HpI/IMeHFHOT pe3yjabTaT € TOYKH 3pCHUA
PCaATNCTUIHOCTH
¢dopmyny Tomcona. Ymeror _
KOMMyHI/IKaTI/IBHLIC. Pa3BUBAIOT
HPUMCHATD hOPMYIIBL, | yappikn CaMOKOHTPOJIL U
OIIMCBIBAOIIHEC CaMOIIPOBEPKH MNOJTYYCHHBIX
TapMOHHMYECKHE  KOJIEOAHUs | PE3y/bTaToB
3apsA/ia U TOKAa IpH pelIeHUun
3ama4y. 3HAIOT OMpeeeHue
MEPEMEHHOT0 TOKa.

9/25 Pemenue 3anad. | [IpuMensoT HoJIy4eHHpble | [lo3HaBaTeNbHbIE: BBIEIAIOT H §20, 21,
Konnencarop, KaTyllKa, | 3HaHWS MPU PEIICHUH 3a]ad. opmymupytor npoGiemy, 22
CONPOTHBICHUE B  LENHU BBIOJIHSIIOT ~ ONEPAllMH €O
HepeMeHHOFO TOKA. 3HaKaMHu u CHUMBOJIaMU,

3aMCHSIOT TCPMUHBL

OTIpeNICNICHISIMH, yMEIOT (WIH
pa3sBUBAIOT  CIIOCOOHOCTB) C
TIOMOIIBI0 BOMIPOCOB JTOOBIBATH
HEJIOCTAIONIYI0 MH(POPMAIHMIO U
TIPUMEHSTD €€

PerynstuBHbre:
MPEIBOCXUINAIOT Pe3yabTaT |
YPOBEHb  YCBOCHHs  (KaKoOH
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Oyner pe3ynbTar?)

10/26 [IpousBoacTBo, nepenaya, 3HaA0T 0 npuHIUax | llo3HaBarenbHele: aHATM3UPYIOT | DPOHTAIBLHBIE §26, 27,
HCIIONB30BaHNE reHepUPOBAHUS Ha0Io1aeMbIe SABJIICHUSA, | pa3HOYPOBHEBBIC 28
3IIEKTPOIHEPIHH. 3JIEKTPOdHEPIUN Jlafor 0000mAOT 1 AETAIOT BHBObL | reopeTHUECKHE 3aaHUS

’ NPUHUMAKOT W COXPAaHSIOT
XapaKTCPUCTUKY I'CHEPATOPY | pospaBaTenbHyI0 ILENb, HYETKO
IIEPEMEHHOT0 TOKa KaK | BBINONHSIOT TpeboBaHUA
YCTPOMCTBY. XapaKTEpPHU3YIOT | 03HABATEIbHOI 331241
pa6OTy TpaHC(l)OpMaTOpa Kak KOMMyHI/IKaTI/IBHLIeZ pa3BUBarOT

o HaBbIKH KOHCTPYKTUBHOI'O
YCTPOWCTBA, 3HAKOT  BHUIBI

O6HICHI/IH, B3aUMOIIOHMMAaHMus,

Tpanc(hopMaTopoB. BraeroT | pianvonomomm
dopmyrnoit Uit pacdera
kod(durmenra
TpaHchopmaluu. 3HaroT
[PUHLMIIBI,  JIeXalue B
OCHOBE  NPOU3BOJACTBA W
KCIIOJIb30BAHUSL
BJIEKTPOIHEPTHH, TIEpENAYN U
3¢ pexTUBHOTO
KCIIOJIb30BAHUSL
DIIEKTPOIHEPTUH.

11/27 Mexannueckue BOJIHBL. 3HAOT OTpe/IeICHUE BOJIHBI, [To3HaBarenbHBIC: aHATU3UPYIOT §29-34
XapaKTepI/ICTI/IKI/I BOJIHEI YyCl10BUA MOCTaBJICHHON 3aJga4u,
PaSHI/IanOT BHIBI BOJH OINPCACIIAIOT HAIlpaBJICHUE XOda

: peurenus, MPUMEHSIOT
TCOPECTUICCKHUC 3HAHUA npu
PEUHICHUN TPAKTHYCCKUX 3aaad,
aHAJIU3UPYIOT MOJIyYEHHBIH
pe3yjabTaT € TOYKH 3pCHUA
PEATMCTUIHOCTH
KOMMyHI/IKaTI/IBHI)ICI pa3BUBAIOT
HaBbIKH KOHCTPYKTUBHOI'O
06IH6HI/I$I, B3aUMOIIOHMMAaHMus,
B3aUMOIIOMOIIIN

12/28 DJIeKTPOMArHUTHBIC BOJHBL | 3HAFOT onpenenenue | [lo3HaBareinbHbie: aHAMZHPYIOT §35, 36,
CBolicTBa BOJIH. BHCKTpOMarHHTHOﬁ BOJIHBL. YCJIOBMS IIOCTABJICHHOM 3aJ1a4H, 39

3HaIOT yc.]‘[OBHfI OINPCACIIAIOT HAIIpaBJICHUE XOda

pelIeHus, PUMEHSIIOT
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pacrpocTpaHeHus BOJIH. | TEOPETHYECKUE 3HAHUA IpHU
Biageror uH(OpManueil o | PEWCHMN NMpaKTHIECKnX sajad,
AQHATU3HPYIOT HOJTyYEeHHBIH
BuOpatope I'epra.
pes3yiabTaT ¢ TOYKH 3PCHHA
PEATNCTHYHOCTH
KoMMyHHKaTHUBHBIC: pa3BHBAIOT
HaBBIKH KOHCTPYKTHBHOTO
o0leHNs, B3aUMOIOHUMAHUS,
B3aMMOINIOMOIIH
13/29 [TpuHUMIIBI paIuOCBS3H. 3Hal0T cxemy mpocreiimero | IlosHaBatenbHbIe: aHATH3UPYIOT §37, 38,
U3o6perenue paauo A.C. PaIMOIPHEMHHKA. 3HafoT | YCI0BHS MOCTABICHHOI 3a1a4H, 40-43
[TOOBEIM. OCHOBHLIC [PUHITAIIBL OMpPEENSIOT HAIPaBICHUE X012
. pereHus, HPUMEHSIOT
paauorenerpagHoi  CBSI3H. TEOPETUYECKHE ~ 3HAHHS  TIPH
XapaKTepI/ISyIOT MOAYJISIUIO | pelieHun MpaKTUYSCKUX 3ajad,
KakK HpI/IHIII/IH AHAJIU3UPYIOT HOJ‘Iy‘IeHHLIfI
paauoTenerpa@Hoi  cBs3u. | PESYIRTAT € TOUKH  SpCHUA
XapaKTepu3yoT PEaNTNCTHYHOCTH '
KoMMyHHKaTUBHBIC: pa3BHBAIOT
AETCKTUPOBAHUE KakK | gappiku KOHCTPYKTHBHOTO
IMPUHIMIT paHHOTeHera(l)HOﬁ o0lIeHus, B3aMMOIIOHUMAHHUS,
CBSI3U. B3aUMOIIOMOIIN
14/30 Koumponvnaa paboma [Ipumenstor Teoperndeckue | PerynsrtuBubie:  coctaBisior | TecToBast

«Konebanus u eonnwiy.

3HaHUA 10 JaHHOM TeMe npu
pPECIICHUHN 3a1a4.

mjaH JIEeUCTBUH NpPU pELICHUU
3aJ]1a4 KOHTPOJILHOH paboThI

KOHTpOJIbHast paboTa

JInaHOCTHBIE PE3yIabTaTbl OCBOCHUS TCEMBI: y6e)KI[CHHOCTb B BO3MOXXHOCTH IIO3HaHUSA HOPUPOABI, B HCO6X0,I[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ HAaYKW U TCXHUKH A
ﬂaHBHeﬁmerO Ppa3BUTHUSA YCJIOBCUCCKOT'O O6H.[eCTBa, YBAXHUTCIBbHOC OTHOLICHUE K YUCHBIM, TBOPILAM; OTHOIICHUC K (1)I/ISI/IK€ KakK 3JIEMCHTY O6H.[e‘{6J'IOB€‘ICCKOI71 KYyJbTYPbI; YMCHUC
BECTH AHAJIOT HA OCHOBE PABHOINIPABHBIX OTHOIIIEHUH ¥ B3aMMHOTO YBaXXCHUA, HOTpe6HOCTB B CaMOBBIpaXXCHUU CaMopeain3aliu, B COUAaJIbHOM MPU3HAHUU, ;[o6po>1<enaTenLHoe

OTHOIIEHHE K OKPYKAIOIIUM
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Jlara

IInannpyemMsle pe3yJbTaThl 00y4eHUSs

£
No E
ypoka | Ilman | dakr Tema ypoka Onucanue npeAMeTHbIX 3HAHUI Yy Konrpoas, E
)
OIITHKA (10 uacos)
1/31 3aKOHBI TEOMETPHUIECKOM 3HAIOT 7IBa croco6a | Tlo3HaBaTenbHEIE:  BBLICIAIOT §44-47
ONTHKH. nepeaadn Bo3zeiicTBuif. | POPMATBHYIO CIPYKTYPY
VYwmeror XapaKTepU30BaTh ST, BHPAXAIOT CIPYKTYPY
3aJa4yd pasHBIMH CpPEICTBaMU;
KOPITYyCKYJIApPHYIO 1 | ymeror BBIOMPATH 06061ICHHbIE
BOJIHOBYIKO  TCOpHMH  CBCTA. | cTpaTeruu pelieHus 3ana4
3HAOT MIPUHIAI Trotirenca. | PerynstuBHsle: COCTaBJISIOT
3HAIOT XapaKTEPUCTHKY | WIAH 1 TOCIEN0BATeNbHOCTh
. JeUCTBUI
3aKOHa IPpAMOJIMHCHHOT'O KoMMYHHKATHBHEIE:
y
paclpoCTpaHCHus  CBETA W | yerapasnuBaror paboune
3daKOH OTPaXCHUA. OTHOIIIEHUS, yJarcs
3¢ (QeKTHBHO COTPYAHHUYATH H
CII0cOOCTBOBATH
NPOAYKTHBHOH KOOIIEpaLiu
2132 3aKOHBI TEOMETPHUYECKOM 3HAIOT XapakTepucTHKy | [lo3HaBatenbHbie: BBIENsOT 1 | CaMOCTOSITE/IbHAS §48, 49
ontuku. [TomHoe 3aKOH IpeIOMICHHUS. (bopMyHprIOT npo6neMy, pa60Ta 110 TCOpUn
OTpaKEHHE. XapaKTepU3yIoT MOKA3ATEIH | oon o oo OHEPAli €6
3HaKaMH u CHMBOJIaMH,
HPEIOMIICHUA KaK | samenstor TEPMHHBEI
(1)I/I3I/IIIGCKI/I6 BCIIMYMHBL. | onpeneneHUsIMH,  Pa3sBUBAIOT
3HAT XapaKTEPUCTUKY CITOCOOHOCTh  C  TIOMOIIBIO

IMMOJIHOT'O OTpaXCHUA CBCTA
KakK (I)I/IBI/ILICCKOFO SABJICHUS.

BOTIPOCOB JI00BIBaTh
HEIOCTAIONIYI0 HHPOPMALIUIO 1
MIPUMEHSTH e¢

PerynarusHbre: COCTaBIIAIOT
IUIaH W II0CJIe0BATEILHOCTD
JIEeUCTBUN

KoMMyHuKaTUBHBIE:
yCTaHaBIHBAIOT paboune
OTHOIIICHHUS, y4gaTcs
3¢ (PEeKTHBHO COTPYAHUYATH H
CII0COOCTBOBATH

MIPOAYKTUBHOM KOONepanuu
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3/33

Jlabopamopnana  paboma
No4 «H3zmepenue
nokazamens npeioMiIeHus
cmexnay.

H3mepstoT IIOKa3aTelb
IIPEIOMIICHUS CTEKIIa,
IIPOBOJSAT pacuer
IIOTPEIIHOCTEN  U3MEpPEHUM

HaHHOﬁ BCJIIMYHUHBEI.

[To3HaBarenbHbIE: yuarcst
NPUMEHATH IOJIyYeHHBIC paHee
TEOpeTUYECKUEe 3HAHUSA  Ha
MPaKTHUKE, JeTaTh
TEOPETUYECKUE BHIBOIBI U3
NPaKTHYECKUX  Pe3yJIbTaTOB
nabopaTopHO PabOTHI
KoMMyHUKaTHBHBIE:  yMEIOT
TIOJTHO M TOYHO BBIpa)KaTh CBOU
MBICIM B COOTBETCTBHH C
3aja4yaMu = " YCIOBUSIMU
KOMMYHHUKATUBHOTO ITpoHecca

Ortuer o
BBITTOJTHEHUS
nabopaTopHOi pabOTHI

nuroram

4/34 JIunzbl. Pemenue 3anay. CrposT  u300paxkeHus B | [lo3HaBaTeNbHbIE: BBIIEIAIOT U §50-52
pasHbIX THITaxX muns. | GopMympyior npobremy,
3aMEHSIFOT TEPMHUHBI
[TpuMeHsIOT bopmyy
9 ONpPENEICHUAMH,  YMEIOT ¢
TOHKOM JIMH3BL TIPU PEIICHUH | popompio BOMPocoB T06KIBATH
3aj11ad4. HEIOCTAIONLY0 HHPOPMALHIO U
OPUMEHSTH €€
PeryisTUBHbIE:
IPEIBOCXUINAIOT PE3YNBTAT H
YPOBEHb YCBOECHHSI
5/35 Jlabopamopnasa  paboma | OnpefensOT  ONTHUYECKyro | llo3HaBarenbHbIe: ydatcs | OTyer MO MTOram
N5 «Onpedenenue | cuiy " (poxycHoe | MPUMEHATH NOTYICHHLIC PAHCE | BBIOIHCHIS
OnmMuU4ecKou  cuivl U paccTostHIe cobuparoeit TCOPETUIECKUE  3HAHMA  HA | aGopaTOpHOM paboThI
Pox IIPAKTHKE, JeNnath
YCHO20 paccmosanun JIAH3BI
. TEOPETHYECKHE  BBIBOJBI U3
coﬁupalomeu JIUH3DL).
OPAaKTUYECKUX  PE3YJIBTATOB
nmabopaTopHO PabOTHI
KoMMyHHKATHBHBIE:  YMEIOT
HOJIHO M TOYHO BBIPAXKATh CBOU
MBICIII B COOTBETCTBHH  C
3aJa4aMd = M YCJIOBHSAMH
KOMMYHHUKaTHBHOTO IPOIEcca
6/36 Hucnepcus. 3HarT xapakTepucTuky | IlosHaBateinbHbie: BeLICNSOT 1 | CaMOCTOATENbHAS §53-55
WuTepdepentus. SIBJICHHUSI JIMCIIEPCUM CBETA. (opmynmpyror npoGiemy, paborta
BBINOJIHAIOT ~ ONEPallid  CO
ONHCHIBAIOT CI0KEHUE BOJIH.
3HaKAMH W CHMBOJIAMH,
3naror OIIPEACIICHUC | 3ayensior TEPMUHBI
uHTEp(EepEeHITMOHHOI ONPENIETICHUAMY,  Pa3BHBAIOT
KapTUHBI, KOT'€PEHTHBIX | CHOCOOHOCT € [OMOIIBIO
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HCTOYHHKOB. OOBSCHSIOT | BOIPOCOB H06bIBATH
pACIIPEICIICHIE SHEPIUX Ipy | HEAOCTAIONLYI0 HH(OpMALIIO 1
NPUMEHSATH ee
I/IHTCp(bepeHI_[I/II/I BOJIH. Per .
YISITUBHBIE:
3HaroT 0 HPUMCHCHUH | ppenpocxmImaroT pesysibTaT u
uHTEepEpPEHITUN. YpOBEHb  YCBOGHHS  (KaKoif
Oyzert pe3ynbrar?)

7137 Judpakims BOIH. | XapaKTepHU3yIoT I[I/I(bpaKLII/IIO ITo3HaBaTeabHBIC: yaatcs | Orger o uroram | §55
I[I/I(bpaKHI/IOHHaSI pemeTKa‘ Kak (bl/ISI/I‘IeCKOC SIBJICHHE. NPUMCHATH IMOJYYCHHBIC paHEe BBIITOJIHCHUS .
Jladopamopnas  padoma BIAZeioT  TeOPEeTHUECKHM E;(;;:((;;};I{!;ecxne 3HaHH;eHaI;: 71ab0opaToOpHON PaboThI

)
i{vft;opmauuonnoﬁ«ouenxa OCHOBaMH TCOpHH CPpeHeJ'I}I. TEOPETHYECKUE  BBIBOABI M3
.. -oucka 3HaT KOHCYHBIN BHU HpaKTI/IlIeCKI/I)f pe3ynabTaTOB
EMKOCHIU  KOMRAKI bopmysbl  TUGPAKITHOHHON | 1abopaTopHOii paGoThI
(CD)». PELLeTKH. KoMMyHHKaTUBHBIC:  yMEHOT

MOJTHO ¥ TOYHO BBIPa)KaTh CBOU
MBICIH B  COOTBETCTBHH C
3aJayaMd = W YCIOBHSIMH
KOMMYHHKAaTHBHOIO ITpoLecca

8/38 Jlabopamopnas  paboma | 3mepsitor ummHy cBeroBoii | [losnaBarenbhble: yuarcs | Oruer 1o utoram | §60
Ne6  «H3mepenue Oaunbt | BOTHBL. ~ 3HAIOT  BOJIHOBBIE | PMMEHATE IOJYICHHBIC PAHEE | BBIIOJHCHHS
CEEMOGOL GOIHLLY. | CBOMCTBA CBETA. 3paror | TEOPETHYECKHE — 3HAHMA  Ha | J1abopaTopHOH paboThl
ITonepeyHocTh U | OCHOBHBIE nojoxenus | "PAKTIKS, AcTaTh
TOJISIpU3aIs CBETA. 3JIEKTPOMArHUTHOU TEopuu TCOPCTHHUCCKHE  BEIBOMBI M3

NPaKTHYECKUX  PE3yNIbTATOB
cBeTa. nabopaTtopHoOit paboThI
KoMMyHHKaTUBHBIC:  yMEKOT
MOJTHO ¥ TOYHO BBIPaXKaTh CBOU
MBICIH B COOTBETCTBHH C
3aa4aMd = U YCIOBHSIMH
KOMMYHHKaTHBHOIO IpoLecca

9/39 WznydeHuss ©  CHEKTPHL. | YMEIOT OTJINYATE Bunpl | [losHaBaTenbHbIE: yaatcs | Orger 110 uroram | §66-68
jlaﬁopamopua}l paﬁoma I/I3J-IyquI/H‘/’L XapaKTepI/By}OT HNPUMCHSATH MMOJYYCHHBIC paHEC | BLINIOJTHCHUA 5
Ne8 «Habnooenue | rym CTIEKTPOB. TEOpEeTUYECKHEe 3HAHUS Ha | JabopaTopHOU paboTHI

MPaKTHKE, JIenaTh
craomioe0 “ | Xapakrepusytor HKATY | teopernyeckne BHIBOABI U3
JUHEURAMOCO CREKMPOG). SJICKTPOMArduTHBIX BOJIH. MPAKTUICCKUX pE3ynbTaTOB

nabopaTopHOi pabOTHI

KOMMyHI/IKaTI/IBHBIe: YMEIOT

MOJIHO U TOYHO BbIPpAXKATh CBOU
MBICJIM B  COOTBCTCTBHH C
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3aJgadyaMu u YCJIO0BUAMUA
KOMMYHHUKAaTHUBHOI'O ITpO1IECca

10/40

Konumponvuaa pavoma Ne3
«Onmuka».

IIpuMeHsAIOT TeopeTudecKue
3HAHUA 10 JaHHOW TeMe IIpH
pellIeHny 3a1a4.

PerynsTuBHBIE:  COCTaBIISIOT
maH AEHCTBUM NpU peLIEHUU
3a/1a4 KOHTPOJIBHOHW PabOTHI

PasnoypoBHeBas
KOHTpOJIbHAs paboTa

JImIHOCTHBIE Pe3ynbTaThl OCBOCHHUS TEMBI: OTHOIICHNE K (PU3MKE KAK 3JIEMEHTY OOIEUEeIOBEYECKON KYNbTYpPhl; YMEHHE BECTH JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLICHUH U
B3aUMHOTO YBaXCHUS; MOTPEOHOCTh B CAMOBBIPAKEHUH CaMOPEANIN3allH, B COMATIBHOM IIPU3HAHNY; TOOPOXKEIATEIFHOE OTHOMICHHE K OKPY KAIOIINM; YMEHHE OTCTAaNBasl CBOIO
TOYKY 3PEHHS YBaXXUTEIHHO OTHOCHTHCS K TY>KOH.

SJIEMEHTBI TEOPUHU OTHOCHUTEJIBHOCTH (3 uaca)

1/41 IMocTynater teopun | 3garor  mocrynatel  CTO. | Perymsitusble: neiicTByioT mo §61-63
OTHOCHUTCIIbHOCTH. YMerT pUMCHATH npu IUIaHy, aHaJIU3UPYIOT YCJIOBHA
OCHOBHbIE ~ CIEACTBUA U3 | pereHun 3ajad  CHEACTBHSA M TPEOOBAHHS 3a/1a4H, CO3AI0T
IOCTY1aTOB. W3 TIOCTY/IATOB. 3HAKOMSATCS | aooomon oot oion ™

Y . BEIIIOJIHSAIOT ~ OMEpalid O

¢ napagokcamu CTO. 3HAaKaMH ¥ CHMBOJIAMU

[lo3HaBaTenbHEBIE:
CaMOCTOSTEITFHO
(bopmynHpyOT
MMO3HABATENBEHYI0  Iehb U
CTpOSIT JIEUCTBUSA B
COOTBETCTBUU C HEU
KomMMyHUKaTHBHEIE:
UCIIOJIb3YIOT peUueBble CPECTBA
UL JMCKYCCUH "
apryMEHTaLMH TO3UIIHU

2/42 ONEMEHTHI PEJIATUBUCTKOW | 3HAIOT dopmyiy | Perymarusreie: neficteyior mo | TecroBas npoBepouHas | §64
TrHaMukH. Perenue 3amay. DiHIITEeHHA, TPUMEHSIOT €e IUIaHy, aHalu3UPYIOT YCIOBHS | paboTa

1 TpeOOBaHUS 3a/1a9H, CO3JAI0T
npu peuIcHun 3ajaa4.

ANTOPUTMBI NESITETBHOCTH,
3HAaKOMATCSA €  TPHUHLMIIOM | ppinonusior OIepamdd  CoO
COOTBETCTBHA. 3HaKaMH ¥ CUMBOJIaMH

ITo3HaBarenbHbIE:

CaMOCTOSITEIILHO

(bopMyIHpyIOT

[O03HABATENbHYIO  I1I€Nb U

CTpOSIT JIeUCTBUS B

COOTBETCTBUM C HEH

KoMMyHUKaTHBHEIE:

HCIOJB3YIOT PEYCBbIC CPEACTBA
JUIs1 TMCKYCCUHM U
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ApPryMmCcHTAlMM MO3UIIUN

3/43 Pemenue 3amau. [TpuMeHSIOT 3HAHUS  TpU | PerynsTuBHbiC:  COCTABISIOT §65
peleHnn 3aau Ha | TVIaH JeficTBuii npu pelenun
3a1a4
OTHOCUTCIIBHOCTH
OJTHOBPEMEHHOCTH, BPEMCHH,
paCCTOHHHﬁ, (bOpMy.Hy
OUHIITEHHA.
KBAHTOBAS ®U3UKA (14 yacoB)
1/44 ®oroadpdexr. Ilpumenenne | Gopmyna Ilmagka. | PerynsatuBHble: AeHCTBYIOT 110 §69-71
doTodpdexra. POTOHEL [ocTosHuAs [Mnanka, | TWaHy, aHATU3UPYIOT YCIOBHS
® i N U TpeOOBaHMSA 3a1aUH, CO3IAI0T
opMyina I/IHH_ITeI/IUHa. AJFOPUTMBI JEATENBHOCTH,
KoprmyckyspHo-BoIHOBOM BBINOJIHSAIOT ~ ONEPAlMU €O
Iyan3M. 3HAKaMH ¥ CHMBOJIAMH
Io3HaBaTeNBHBIE:
CaMOCTOSTEIBHO
(bopMyIHPYIOT
NO3HABATENBHYIO  LENb  H
CTPOAT JIeUCTBUS B
COOTBETCTBUHU C HEM
KomMMyHuKaTHBHEIE:
UCIIONBb3YIOT PEUEBDIE CPEJICTBA
JUISL TUCKYCCUH K
apryMeHTaly NO3UIN
2/45 Pemenne 3anau. Jlapnenne | [IpumeHstor gopmyny | Perynstusnbie: neficteue 1o §72,73
CBETA. OnHmteitna u [lnanka mpw | 1aHY,  CBEpKa AeHcTBrit ¢
YCTAHOBJIEHHBIM IIAHOM
PCIICHNH 3a/at. KOMMYHUKAaTHBHBIE: YMEIOT
Yy Y
BBIPAXAaTh CBOM MBICIIA B
COOTBETCTBHH C 337a9aMU U
YCIOBHAMH KOMMYHHUKAIIUK
3/46 Crpoenne aroma. OMBITEI Bnaneror I/IH(I)OpMaLIHCP'I o | PerynstuBHbie: aelCTBHE I10 §74,75

Pesepdopna. KBanrtoBsie
NOCTyNaThl Teopun bopa.

MOJENIAX CTPOEHHUs aToMa.
3HaroT moctynarsl  bopa.

YmMmeroT OTNINYaTh "
XapaKTepU30BaTh cepuu
W3ITYICHUS B aTome
BOJIOpPOJIA.

IJjaHy, CBepka JeUCTBUM C
YCTaHOBJIEHHBIM IUIAHOM
KoMMyHuKaTuBHBIE:  yMEIOT
BBIDA)KaTh CBOM MBICIU B
COOTBETCTBUU C 3aJa4aMH U
YCIIOBUSMH KOMMYHHKALIUU
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4147 Jlazepsi. 3HAIOT O MPUHIUITHATBHBIX PerynsatusHsle: cootHocAT | DpoHTaNBHBIH ompoc ¢ | §76,77
OCHOBaX pPabOTHI JTa3epPHl, Cmocod W pesynbTaT CBOMX | peMeHTaMU
Pemenue 3azau. MPUMEHCHUH JIa3€POB Pa3HBIX ACUCTBUM ¢ SalIaHHBIM | B3ayIMOKOHTPOJIS 3HAHHUH
p POB p P
THIIOB B TEXHHUKE U OBITY. 9TalIoHOM
Ilo3naBaTenpHEIC: BBIPAXAKT
Pemarot 3amauu ¢ P
HCIOJIb30BaHHEM [TOCTYJIATOB CMBICI CHTYATiil PasIIHbMH
Y CpeIcTBaMHu (pucynkamu,
teopuu bopa. CHMBOJIAMH, cXeMaMmu,
3HAaKaMN)
KOMMyHI/IKaTI/IBHI)Ie: YMCIOT
BbIpaKaTb CBOH MBICJIN B
COOTBETCTBUM C 3aJadyaMHu H
YCJIOBUSAMU KOMMYHUKAIIUN
5/48 Mertoapl HabIrOIEHUS U 3HaOT NpMHLIUNHKATIBHBIE | Perymatusnbie:  coctapnsior | JinddepeHnupoaHHast §86
perucTpauuu 3apsHKEHHBIX OCHOBBI JICHCTBHS Ji00oro | [WIaH JACHCTBHH NP PCIICHHH | camoCTOATENbHAS paboTa
YACTHILI. 3anat
HpI/I60pa AL perHCTpaHHH Ilo3naBaTenpHEIC: MNPpUHHUMAKOT
3apsKCHHBIX HaCTULL. | y coxpaHAIOT MO3HABATENHHYIO
CocTaBisitoT  00001IAIOIYIO | mens
Taﬁ J]Huy 0 THUIIaX KOMMYHI/IKaTI/IBHLIe: YMCIOT
PErHCTPUPYIOIIIX Opath Ha ce0si WHHLUATUBY B
CT OﬁCTB OopraHusanuvun COBMECCTHOI'O
ycerp ' JNIEUCTBUS
6/49 PannoakTUBHOCTS. Brnaneror I/IH(I)OpMaLIHeﬁ 00 | PerymsatuBHbIE: cooTHOCAT | HIUBUyalbHEIE §82, 83
PaguoakTuBHEIE OTKPBITHH PAJTHOAKTHBHOCTH. crocod ¥ pesyinbTaT CBOMX | TeCTOBBIE 3aJaHUS IO
HPCBPALICHA. 3HaT KOMIIOHEHTBI | "o e ot ¢ SAMARIRIM | Teme ypoka
3TAaJIOHOM
PaAMOAKTUBHOTO U3JIYYCHUA, | [[osnaBaTenbHble: BBHIPAXKAIOT
Hux OCHOBHBIC | cMBICHI CUTyallUd pa3IMYHBIMU
XapaKTCPUCTHUKH. 3HaloT | cpeacTBamMu (pucynkamuy,
npaBuUIIa paluOaKTUBHBIX | CMMBOTAMH, cxemamn,
IIPEBPaIICHUMN 3HAKamn)
peBpall ) KomMMyHUKaTHBHEIE: YMEIOT
BbIpaXXaThb CBOH MBICIIN B
COOTBETCTBHM C 3aJadyaMHu H
YCJIOBUAMU KOMMYHHUKAIIUN
7150 3aK0H paliOaKTHBHOI'O 3Ha0T  (GOpPMYJIBI  3aKOHA | PerynsTuBHBIC:  COCTaBIAIOT §84, 85,93
pacmaza. ITeprox PaIMOAKTHBHOrO  pacmapa. | 'WaH ACHCTBHIH Npu pemeHnn
3amaq
nosypacnaja. M3oromsr. YMerT naBath onpenesieHue !
Ilo3naBaTenbHEIE: MNPpUHHUMAIOT
nepuony HOJIYpAacCaa. | y coxpaHAIOT MO3HABATENHLHYIO
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3HaIoT omnpeiesieHue | ek
H30TOIOB XUMUUECKHX | KOMMYHUKATUBHBIC:  YMCIOT
Opath Ha ce0s MHHUIMATHBY B
DJIEMEHTOB.
OpraHH3aIiu COBMECTHOTO
JIEUCTBUS
8/51 Pelienue 3anay. Pemator 3amaum Ha 3aKkoH | PerymiartuBHbe: nedcTBHE 110 §85
pagIMoaKTUBHOTO  pacmaja. | "WIaHy, CBepka JICHCTBHI €
N YCTAaHOBIICHHBIM TLJIAHOM
Brazeror unpopmanmei 06 | _
& OMMYHHKATHBHBIC: YMCIOT
OTKPBITUHA HEUTPOHA. BBIPAXKATH CBOM MBICIIU B
COOTBETCTBHH C 33]a4aMH
YCJIOBUSAMHU KOMMYHUKAIIUN
9/52 CrtpoeHne aTOMHOTO Spa. 3HaT OCHOBHBIe | PerynsaTuBHble: NEHCTBYIOT IO §78-81
SnepHble cuibl. DHEprus OJIOKEHUS IPOTOHHO- | 'V1AHY, aHATM3HPYIOT yCIOBHA
CBSI3H ATOMHBIX SICp. HEHTPOHHOI MOZEITH U TpeOOBaHUS 33]auH, CO3/AI0T
AITOPUTMBI JIeSITENLHOCTH,
aTOMHOTO  sfipa.  3HAT | gymonmsior omepanum  Co
OnpeCaACIICHUC TCPMHHA | 3HaKaMH M CUMBOJIaMHU
«IepHBIE CWIIB». YMetot | [losHaBaTenbHbie:
paccUYMTHIBATh sHeprupo | CAMOCTOATEILHO
bopMyIHpyOT
CBA3HU aTOMHOI'O sapa,
NO3HABATENbHYIO  [elb  H
ACJIbHYIO SHCPI'U0 CBA3U. CTpOST nefcTBUS B
COOTBETCTBUU C HEH
KomMMyHUKaTHBHEIE:
HCIIONIB3YIOT PEUEBBIC CPEICTBA
JUISL TUCKYCCUH U
apryMEHTALUH TIO3UIHN
10/53 HckyccTBeHHAs 3HAOT " MIPUMEHSIFOT PerymatuBHBIE:  COCTaBISAIOT §87
PaZInOAKTUBHOCTb. dopmynbl o Teme «@Duszuka | AH ACHCTBHH LPH PELICHIH
SnepHbie peaKuu. aTOMHOTO S/IPay. st
[o3HaBarenbHbIC: MPUHUMAIOT
U COXPAHSIOT MO3HABATEIHHYIO
Lelb
KOMMyHI/IKaTI/IBHBIe: YMEIOT
Opatp Ha ce0s MHHIMATHBY B
OpraHu3aIun COBMECTHOTO
JIeUCTBUS
11/54 Henenue snpa ypana. 3HAIOT MEXAaHWU3M JI€JIEHUS | PerylsaTuBHBIE:  COCTABISIOT §88-89

HeHHaH sACpHas peaKuus.

aIpa ypaHa M TNPOTEKaHUS

IJaH A€HCTBUM IIPU pELIEHUU
3a1a4
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S nepHslil peaktop.

LIAP. Ymeror ommcheiBaTh U

Ilo3naBaTenbHEIC: MMpUHUMAK0T
1 COXPAaHAKT IO3HABATCIBHYIO

XapaKTepU30BaTh
Ha3HAYCHUE OCHOBHBIX iem’ ,
OMMYHHUKATUBHBIC: YMEIOT
KOMIIOHCHTOB AACPHOIO | Gpary, Ha ce6s MHUIMATHBY B
pE€aKTopa. OpraHM3aIuu COBMECTHOTO
JNEUCTBUS
12/55 TepmosiiepHbIe peaKIIHH. 3HAOT IPUMEDPBI u | PerymsaruBHble: AEHCTBYIOT MO §90-94
lpumenenue saepHOi OCOOCHHOCTH OCHOBHBIX | 1aHY, aHaTHSNpYIOT
sHepruu. buonornyeckoe TEPMOSIIEPHBIX peaxuui. TeOPETHHCCIHE AaTHbIC,
NIeHCTBHE PAIHOAKTHBHOTO | [oropsT  COOBHICHHS O | ot alropUTMbI
I —— 11 O | nesrenbrocTn
pa3BUTHHA SANCPHOU | ITo3HaBaTENbHBIE:
SHEPIreTUKH, SIICPHOTO | CaMOCTOATENLHO
OpYXHS, npumenernn | POPMYIIpYIOT
MMO3HABATCIIbHYTO ciib u
pPaIOaKTUBHBIX  HM30TOIOB, .
o CTpOAT JACHUCTBUA B
OMOJIOTMYECKOM  JEUCTBUU | coorpercTRIN C Heil
PaAMOAKTUBHOIO U3JIYYEHUS. | KoMMyHHKATHBHEIE:
HCIOJB3YIOT PEYCBBIC CPEACTBA
U1 AIMCKYCCUHN U
APryMmCeHTAlMM MO3UIIUN
13/56 Koumponvnaa paboma no | IlpumeHsiroT TeopeTudeckue | Perymarusneie:  cocrasor | TecToBas
meme «Keanmogasn ¥ TIPAKTHYCCKHE HABBIKK rpy | WIaH ACHCTBHI NP PElICHNN | idhdhepeHTIMpoBaHHAs
duzukay. PELICHHN 3aaHuil TeCTOBOI 3a71a4 KOHTPOJLHOH PaOOTHI KOHTpOJIbHAs paboTa
KOHTPOJIBHOM  paboThl IO
TeMaM «Dortoahdexry,
«PagroakTHUBHOCTEY,
«CTpoeHue aToMay.
14/57 DJeMEHTAPHBIC YaCTHIIBI. VMeT  Knaccu(pUUUpPOBATh | [l03HaBaTeNbHbIE: BBIIENSIOT 1 §95-98

AHTUYACTHULIBI.

AJIEMEHTAPHBIX YaCTHIL.
3HaroT 0 TUTIAX
B3aNMOJIEUCTBUI.

bopMyIHpyOT npobiemy,
BBIIIOJIHSIFOT ~ ONEpalud €O
3HAKaMH " CHMBOJIAMH,
3aMEHSIOT TEPMUHBI
OIPE/ICTICHUSIMY,  Pa3BHBAIOT
CHOCOOHOCTHP € NOMOIIBIO
BOIIPOCOB JIOOBIBATH

HEJIOCTAIONTYI0 HHPOPMAITHIO U
MPUMEHATH €€

PerynsiTuBHBIE:  COCTaBIISIIOT
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IUIAH M II0CJIeI0BAaTEeIbHOCTh
JNEeWCTBUN
KoMMyHuKaTUBHBIE:
YCTaHABINBAIOT paboune
OTHOIIICHHUS, y4arcs
3¢ (GeKTHBHO COTPYAHHYATH H
CII0COOCTBOBATH
MIPOIyKTUBHOI Koonepanuu

JINYHOCTHEIE pe3ybTaThl OCBOCHUSA TEMbI: OTHOIICHUEC K (1)I/I3I/IKC KaK 3JICMCHTY O6IlIe‘leHOBequK0ﬁ KYJbTYpPbI; YMCHUC BCCTU JUAJIOT Ha OCHOBC PaBHOIIPABHBIX OTHOILICHUH U
B3aMMHOI'0 YBAXKCHUA; HOTpeGHOCTL B CaMOBBIpaXXCHUHU CaMOpean3alui, B COIIUAJIbHOM NPU3HAHUU, z[06p0>1<enaTem,Hoe OTHOLICHUEC K OKPYKAOINM,; YMCHUE OTCTanBasl CBOIO
TOYKY 3pCHU YBAKHUTCIIbBHO OTHOCUTLCA K ‘-Iy)KOfI.
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Jara ILianupyemMblie Pe3yJabTaThl 00yYeHHUst o
Ne E
ypoka | Ilman | daxkr Tema ypoka Onucanue npeAMeTHbIX 3HAHUH yYvi Konrpoas, E
=)
ACTPOHOMMHA (9 uacos)
1/58 ComnHe4Has cucTeMa. 3HAIOT 06 OCHOBHBIX | Perynarusnsre: aJIeKBAaTHO §99
3aKOHbBI Kenﬂepa' XapaKTEePUCTHKAX paSHeHOB OILICHUBAIOT CBOM BO3MOXXHOCTH
JOCTHKEHHS Lesu
ACTPOHOMHUH. 3HaroT .
OTIpEACIEHHOTO YPOBHS
OCHOBHBIE€ TOYKHU U JIMHUH | cnoHOCTH B Pa3IUYHBIX
HeOCCHBII C(l)epI)I. 3HaroT cepax CaMOCTOATENbHON
GbopMylbl U TOSICHEHHSI K | ACATENBHOCTH
3aKOHaM KCHJIepa Ilo3HaBaTeabHEIE: BbIACIASA U
(dbopMynHpysl TO3HaBaTEIbHYIO
(Ka4yeCTBEHHO).
uenb.  CTposST — JOrHYecKue
LETOYKH JUIs €€ JTOCTHIKCHUS
KoMMyHHKATHBHBIE: Pa3BUBAIOT
MOHOJIOTUYECKYIO u
JIMATIOTHYECKYI0 PEYb, YMEIOT
(ydaTcs)  BBIpaXkaTb  CBOH
MBICITH u CIOCOOHOCTh
BBICJIyIIMBaTh  COOECe/IHUKa,
BHUKATH B CYTh €T0 TI0BOJOB
2/59 Cucrema 3emits — JlyHa. PaccMaTpuBaroT W Jear0T PerynstuBHbie: aJIeKBATHO §100, 101
Mabie Tena CojtHeYHOH BBIBOJIBI 0 BHJIIMOM OILICHUBAIOT CBOU BO3MOXXHOCTHU
CHCTCMBI. neuwxennn  JIyHel,  dazax AOCTHACHILA Heam
OIIpeAEIEHHOTO YPOBHS
JIyHbl. BBINOIHAIOT CXEMBI | choxmoctd B Pa3ITHYHBIX
COJIHCYHOTO Hu JIYHHOT'O | cdepax CaMOCTOATEIBHOM
3aTMEHUH. 3HAIOT INIAHETHI | ACATCIBHOCTH

3eMHOW  rpymmbl  (YMEHT
nepECUHUCIIATD, BBIACIIAS
o01re 0COOEHHOCTH). 3HAIOT
IJIAHEThl — TUTaHThl (YMEIOT
MEPEUYHCIISTD, BBIJICIISAS
o01re 0coOeHHOCTH). 3HAIOT
00 acTtepounax, MPUBOJAT
MMPHUMEPEI TAHHBIX HEOECHBIX

[o3HaBaTenbHbIC: BBLCIAS U
(bopMynHpysi MO3HABATENbHYIO
menb.  CTpoAT — JOTHYECKUE
LEHOYKH IS €¢ TOCTHIKECHHUS

KoMMyHUKaTHBHBIC: Pa3BUBAIOT
MOHOJIOTHYECKYIO "
JUAJIOTHYECKYI0 pPeYb, YMEIOT
(yuatcs) BBIpAXKAaTh CBOHM
MBICITH u CHOCOOHOCTh
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TeJ. 3HAIOT O KOMETax,
METeopax H®  METEOpHUTaX
(ompenenenus, MpUMepHI).

BBICJTYIIMBATh cobecenHuKa,
BHHUKATh B CYTh €T0 IOBOJIOB

3/60 Comnure. 3HAIOT O CTPOCHUU ComHana. | Perynarusnere: CIIMYAIOT §102, 104
Vmeror XapaKTepu30BaTh | CNOC00 1 PEsyibTar - CBOMX
JeHCTBHIA c 3a/[AaHHBIM
ciou Connuma. Buageror
o | aTamoHOM
MH(OPMALMEH O CONHEYHOM | [[osnaparenbhbie:
aKTUBHOCTb. CaMOCTOSITEJIbHO BBIICISIIOT U
(bopMyIHpYIOT
MO3HABATENbHbIC IICTH
KoMmMmyHuKaTHBHEIE: paboTas B
rpyImax, yaarcst
yCTaHABIIMBATh paboune,
YBaKUTEBHBIE OTHOIICHHUS
4/61 OCHOBHBIC XapaKTEPUCTUKU | BIOTHAIOT XapaKTEPUCTHKY PerynarusHsre: aleKBaTHO §103
3Be3/1. Jluarpamma PasHbIX KIACCOB 3Be3J Ha | OUCHUBAIOT CBOHM BO3MOXHOCTH
l'epumnpynra — Paccena. | ocrone JIArpamMMpl | o0 TREHI Hea
OmpeIeIEHHOTO YPOBHSI
I'epummmpynra-Paccena. CJIOHOCTH B PasiHYHbBIX
chepax CaMOCTOSATEILHOU
JIeATEIbHOCTH
ITo3HaBarteabHEIE: BBLACISIL H
GopMyITHpYsT TIO3HABATENBHYIO
nenb.  CTposT  JIOTHYECKHE
[EMOYKH JUTA €€ TOCTHKEHHUS
KoMMyHHKaTHBHBIE: Pa3BUBAIOT
MOHOJIOTHYECKYTO u
JIMAIOTHYECKYIO peYb, YMEIOT
(yuarcs) BBIPAXKAaTh CcBOU
MBICIIH u CHOCOOHOCTh
BBICJIyIIMBaTh  COOECe/IHUKa,
BHUKATH B CYTh €T0 I0BOJOB
5/62 DBOJIOUS 3BE3I. OcsauBaror uHpopmarmo 00 | [losnasarenbhbie: §105
SBOJIIOLMN 3BE3[, BHIIOJHSs | 2HAHSHPYIOT 1 obobumator
TEOPETUUCCKHUI Marepuar,

OTIOPHBII KOHCHEKT o
3aJJaHHOU CXEME.

MPUHUMAIOT W COXPaHSIOT
MO3HABATENBHYIO 1I€b, Yy4aTCs
HMHTEPIIPETHPOBATh

MOJTY4eHHBIH pe3yabTaT,
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COOTHOCSI €r0 C H3BECTHBIMHU
(akramu

KoMMyHHKaTHBHBIC: Pa3BUBAIOT
HaBBIKH KOHCTPYKTHBHOT'O
o0wIeHH s, B3aMOIIOHUMAaHW,
B3aMMOJICHCTBYS NIPH H3YUCHUH
HOBOTO MaTepHana

6/63

lanakTuky. Mie4yHblil myTh.

Mineynsldi 1yTh — Hama
I'amakTuka. INamakTuky.
Tunel ranaktuk. CKOIUIEHHS
raJlakTHK. Kpacnoe
CMEIICHHE B CHEKTpax
raJIakTHK.

PerynstuBHbIe: aJIeKBAaTHO
OLICHUBAIOT CBOM BO3MOXKHOCTH
JOCTHKEHHS e
OIIPEACIEHHOTO YPOBHS
CJIOKHOCTH B Ppa3IMIHbIX
chepax CaMOCTOSATEIBLHOU
JeATEILHOCTH
[lo3HaBaTenpHBIC: BBIIEISS U
(bopMynupys TO3HABATENBHYIO
nenb.  CTposT — JOrHYecKHe
LETOYKH JUTS €€ JOCTHIKCHUS
KoMMyHHKaTHUBHBIC: Pa3BUBAIOT
MOHOJIOTHYECKYIO u
JIUAJIOTUYECKYI0 pe4b, YMEIOT
(ydatcs) BBIPAXKATh CBOU
MBICIIH u CHOCOOHOCTh
BBICIIyIIMBaTh  CoOECce/IHUKa,
BHUKATH B CYTh €T0 I0OBOJOB

§106, 107

7/64

CtpoeHre ®  DBOJIONHA
Bcenennoi.

Kocmomnorus. Teopus
pacIIAPSIOIIEHCs
Bcenennoi. Pamnyc
BCEJICHHOM. Bospacrt
BCEJICHHOM. Teopus
Bbosbmioro B3peiBa. Mogenb
«ropsiYeH BCEIICHHOW.

ITo3HaBarenbHbIE:
AHAM3UPYIOT W 0000maroT
TEOPETHYECKUI Marepual,
MPUHUMAIOT U COXPAHSIOT
[O3HABATENbHYIO I[eJIb, yYaTCs
HUHTEPIIPETUPOBATH
MOJTy4EHHBIN pe3ynbrTar,
COOTHOCSI €r0 C W3BECTHBIMHU
(hakramu

KoMMyHUKaTHBHBIC: Pa3BUBAIOT
HABBIKM KOHCTPYKTHBHOTO
00I11IeHHs], B3aUMOITIOHUMAaHHS,
B3aMMOJICHCTBHS NIPU U3YUCHHUN
HOBOT'O MaTepHaa

§108, 109

8/65

Enunas ¢puznueckas

Mexannueckas KapTUHA
MUpa.  OJIEKTpOMarHUTHas

[To3HaBaTenbHbIE:
aHAIM3UPYIOT W 0000IIaroT

3akiroueHue
ctp. 408
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KapTuHa Mupa.

kaptuHa Mmupa. EaunHctBo
CTPOECHUS MaTepuH.
CoBpemenHnas  (usuueckas
KapTUHA MHPA.

TEOpPEeTUYECKUI MaTepual,
MPUHAMAIOT W COXPAHSIOT
MIO3HABATENbHYIO II€Tb, y9aTCs

HMHTEPIIPETHPOBAThH
TIOJIy4E€HHBII pe3ynbrar,
COOTHOCSI €r0 C H3BECTHBIMH
(axramu

KoMMyHUKaTHUBHBIE: pa3BUBAIOT
HABBIKH KOHCTPYKTUBHOTO
OOIICHMSI, B3aUMOTTIOHUMAaHWSI,
B3aUMO/JICHCTBUS NPU U3YUECHUU
HOBOT'O MaTepuasna

9/66

IToBTOpUTENBHO-
0000mIaromui ypoK 1mo
TeMe «ACTPOHOMUSY.

3amuimanT  pedeparsl 1O
BBIOpAHHBIM TEMaM M3 Kypca
ACTPOHOMUHU.

PerynstuBHble: aJIEKBaTHO
OLICHHMBAIOT CBOM BO3MOXKHOCTH
JOCTIIKCHUS LEIH
OnpeNeNnEHHOro YPOBHSA
CIO)KHOCTH B Pa3iIMYHBIX
chepax CaMOCTOSATEIbHON
JeATEIEHOCTH
[lo3HaBaTenpHBIC: BBIIEISA U
(dbopMynHupys TO3HaBaTEIbHYIO
nenb.  CTposT  JOrHYecKue
LETIOYKH JUIS €€ IOCTIIKEHHUS
KoMMyHUKaTHBHBIE: Pa3BUBAIOT
MOHOJIOTHYECKYIO "
JIMAJIOTHYECKYI0 pedb, YMEIT
(ydaTcs)  BBIpaXkaTb  CBOH
MBICITH u CIIOCOOHOCTh
BBICNTYIIMBAaTh  coOeceHHKa,
BHHKATb B CYTh €r0 JIOBOJIOB

IIOBTOPEHMUE (2 uaca)

1/67

Hrorosas TecroBas
KOHTpOJILHAsA padoTa.

[IpuMeHnsArOT TEOpEeTHYECKHE
U  TPaKTHUYECKHE  3HAHUSA
Kypca GU3UKH U aCTPOHOMHUU
[P PELIEHUM PACYETHBIX U
KaueCTBEHHBIX TECTOBBIX
3a]a4.

PerynstuHbIe: COCTaBIISIIOT
maH AeMCTBUM NpHU pelIeHUH
3a/1a4 KOHTPOJIBHOHW pabOTHI

TecToBBI KOHTPOJIb

2/68

IlonBenenne HTOroOB
y4eOHoOro roaa.

Bnaneror Tteopernueckum u
MPAaKTUYECKUM  MaTepraioM

Ilo3HaBaTebHbBIE: OLICHUBAKOT
I[OCTI/IFHyTHﬁ pe3yiibTar,
OLICHUBAS KAa4YE€CTBO U YPOBCHDL
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Imo TEeMaM, HU3YUYCHHbBIM B YCBOCHUA MaTCpuralia
IIKOBHOM  Kypce  (H3HKH, KOMMYHUMKATHBHBIE:  YMEIOT
TPOSIBIIATH YBaKHTEJIBHOE
YMCHOT NPUMEHATH 3HAHHUS 110
OTHOIIEHHE KO BCEM
HpEAMETY IIPAKTUICCKHU. YY4aCTHUKAM 0Opa3oBaTebHOro
npolecca B paMKax ypoka

JIMqHOCTHBIE PE3yNbTaThl OCBOCHHS TEMBI: YOEKIEHHOCTh B BO3MOXXHOCTH TTO3HAHUS PUPOIBI, B HEOOXOJUMOCTH Pa3yMHOT'O HCIIOJIb30BAHUS TOCTIDKCHUI HAYKH M TEXHUKH
JUISL TJIbHEWIIEro pa3BUTHS YEIOBEYECKOrO OOIIECTBA, yBaKEHHE K TBOPLAM HAyKH M TEXHHKH, OTHOIICHHE K (pM3MKE KaK K 3JEMEHTY OOINEYesIOBEUYECKON KYIbTYpBHI,
CaMOCTOSATENLHOCTh B NPUOOPETEHUN HOBBIX 3HAHHM, MPAKTHYECKUX YMEHHH; (POPMHUPOBAHUE YBAKUTEIBHBIX, IEHHOCTHBIX OTHOIIEHHUH APYT K APYTY, YUUTEIIO0, aBTOPaM
OTKpBITUI U M300peTeHn, pe3yabTaTaM 00yueHHs; 3HAHUE OCHOBHBIX IPHHIIUIIOB U NPaBHJI OTHOIICHHS K IIPUPOJE, 3HAHKME MTPABUII TIOBEJICHHS B YPE3BBIYAHHBIX CUTYAIHSX.

Hroro: 68 yacos

Onucanue yqeﬁno-MeTouuquRnﬁ KOMILJIEKCA, BRJIIOYasl 3JIECKTPOHHLIC PECYPCHI
JIHTepaTypa JJIA YYUTCIIS

1.
2.

o

[Iporpammel 061meo0pazoBaTenbHbIX yupexaenuil «@usuka. 10-11 kmacce», Mocksa, «IIpocsemenue», 2020

Vuebuuk «®usuka. 11 kmacc. Kiaccuueckuit kype». basoBwiit ypoBenb. Mskumes I'.5., byxosues b.b., Uapyrun B.M. Mockaa,
«IIpocsemenuey, 2019, 2020

[Tocobue st obmeobpazoBaTenbHbIX yupexkaeHuil. 3agaunuku «/Ipode». PeimkeBuu A.Il. «®usuka. 10-11 kimacce». Mocksa, «/Ipoday,
2019

DNeKTpOHHOE MpHiIoKeHne K yuyeOnuky ¢usuku 11 kmacca Makumes I'.51., byxosues b.b., Hapyrun B.M., Mocksa, «I[Ipocsemenuey, 2019,
2020

OnexkTpoHHOe yueOHoe nznanue «BuptyanbHas ¢pusndeckas naboparopus. 11 kmace», OO0 «podar, 2019

LHOP no ¢usuke: nntepaktuBHble ypokH. Cailt «KnaccHas pusukay.

Jluteparypa ansa o0ydaromumxcs:

1.

2.

4.
S.

Vuebuuk «®usuka. 11 kmacc. Knaccuueckuit kypey». ba3oBbiit u npodunbHblii ypoBeHb. Mskumes ['.51., byxosues b.b., Uapyruan B.M.,
Mocksa, «IIpocsemenuey, 2019, 2020

ITocobue st obuieobpa3zoBarenbHbIX yupexaeHuil. 3agaunuku «pods». PeimkeBuu Al «®usuka. 10-11 kmaceb». MockBa, «/Ipoday,
2019

DNEeKTPOHHOE MpHIIOKEeHHEe K yueOHuky ¢usuku 11 kmacca Msakumes I'.51., byxosues b.b., Hapyrua B.M., Mocksa, «I[IpocBemenuey, 2019,
2020

OnexkTpoHHOe yueOHoe nznanue «BuptyanbHas ¢puznyeckas gadoparopus. 11 kmace», OO0 «poday, 2019

HOP no ¢usuke: nntepaktuBHble ypoku. Cailt «KnaccHas dusmukay.

[Tpu BeInosHEHNH 1a00PaTOPHBIX PabOT U AEMOHCTPALIUU PA3IMUHBIX (PU3MUECKUX SBICHUHN HCIIONb3yeTcst 00opyaoBaHue «Touku pocta»
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