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[TOACHUTEJIbHAA 3AIINCKA

AnantupoBaHHasi pabouas nmporpamma y4yeOHoro npeamera «Dusumka» Ha
YpPOBHE OCHOBHOTO oOmero oOpa3oBaHHMsl COCTaBj€Ha B COOTBETCTBUU C
TpeOOBaHUAMU K pe3yjIbTaTaM OCHOBHOTO OOIIETr0 0Opa3oBaHMsl, YTBEPKICHHBIMU
®enepaibHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM OCHOBHOI'O
o0O1mero o0pa3oBaHwms.

[IporpamMma paspaboTaHa ¢ YYE€TOM aKTyalbHBIX 3aJa4 BOCIHUTAHUS,
oOy4YeHus U pa3BUTHs, OOYUAIOIIUXCS U YCIOBUM, HEOOXOAUMBIX JIJISI Pa3BUTHUS UX
JUYHOCTHBIX U TO3HABATEJbHBIX KAueCTB, MCHUXOJOTUYECKUMH, BO3PACTHBIMHU U
IpyrUMH OCOOEHHOCTSIMU oOydaromuxcs. BocnuraTenbHbI MOTEHIIMAT YpOKa
BBIPQXEH JIMYHOCTHBIMH pE3yJbTaTaMH, TMPOMHCAHHBIMH B TEMaTHYECKOM
IUTAHUPOBAHUU.

N3ydenune npeameTHo# obnactu "duszuka" 10HKHO 00€CIICUUTh:

- (hopmupoBaHUE LIETOCTHON Hay4YHOIN KapTUHBI MUPA;

- TIOHMMaHHWE BO3PACTAIOUICH pOJM €CTECTBEHHBIX HAyK M HAay4HbIX
UCCIIEJOBAaHU B COBPEMEHHOM MHpPE, IIOCTOSHHOIO TpOIecca 3BOJIOLUU
HAYYHOT'O 3HaHMsI, 3HAUMMOCTH MEXIyHApOJAHOTO HAYYHOTO COTPYIHUYECTBA;

-OBJIa/ICHNE HAYYHBIM MTOJIXOJIOM K PEIICHHUIO pPa3JIMYHbIX 3a/1a4;

-OBJIa/ICHHE YMEHUSMU (OPMYJIHMPOBATh THIOTE3bl, KOHCTPYHPOBATh,
MPOBONUTH IKCIIEPUMEHTHI, OIIEHUBATh MOJTYUCHHBIC PE3YyIIbTaTHI;

-OBJIa/ICHUE YMEHHEM COIOCTABIIATH SKCIIEPUMEHTAIBHBIE H TEOPETUUECKIE
3HaHUS ¢ OOBEKTUBHBIMH PEATUSMU KU3HU;

-BOCIIUTAHUE OTBETCTBEHHOTO M OEpPEXKHOT0 OTHOIICHHUS K OKpY’Karomleh
cpene;

- OBJIaJICHUE SKOCHCTEMHOW MO3HABATEIbHON MOJIENbIO U €€ TPUMEHEHUE B
LEJSIX MPOTHO3a HKOJIOTMUYECKUX PHUCKOB JI 370POBbs JIIOJIEH, 0e30macHOCTH
KHU3HHU, Ka4eCcTBa OKpYXarollei cpeabl;

-0CO3HaHHUE 3HAUMMOCTH KOHUEMIUN YCTOWYUBOTO Pa3BUTHS;

-hopMupoBaHrue yMeHuH Oe3omacHOTO M A(H(PEKTUBHOTO HCIOJIB30BAHMS
71a00paTOpHOTO 00OPYIOBaHMS, TMPOBEJACHHUS TOUYHBIX M3MEPEHUN M aJeKBATHOU
OLICHKM TIOJIYYEHHBIX pPE3yJbTaTOB, MPEJICTAaBICHUS HAay4YHO OOOCHOBAaHHBIX
apTyMEHTOB CBOMX JCHCTBHUI1, OCHOBAaHHBIX Ha MEKITPEIMETHOM aHAN3€ YIeOHbIX
3ajay.

IIpu cocraBienuu [IporpaMmel UCIIOIB30BAHBbI:

1. A.B.Iléppiukun «®Pusuka-7»: ydyeOHUK g 001e00pa3oBaTebHbIX
yupexzaeHuil. — M.: lpoda, 2015.

2. A.B.Iléppiukun «®Pusnka-8»: ydyeOHUK s 0011e00pa3oBaTebHbIX
yapexaenuii. — M.: Jlpoda, 2015.

3. A.B.Ilépeiukun «®Puzuka-9»: ydeOHHK 11 001Ieo0pa3oBaTeIbHBIX
yupexaenuit. — M.: JIpocda, 2016.
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OO0mas xapakTepucTUKa y4eOHOro npeamera «@uznka»

VYyeOuniii npenmer «®Dusukay SABIAETCA CUCTEMOOOPA3YIOIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI MUPO3IAHMS
SBJIAIOTCSL OCHOBOHM COJEpXaHUs KypCOB XHUMUM, OUONOrUHU, Treorpaduu U
acTpoHoMuu. PuU3KMKa BOOPYkKAET OOYYaAIOIIUXCS HAYYHBIM METOJOM MO3HAHUS,
MO3BOJISIONINM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.

[IpeameTr MakcMManbHO HampaBlieH Ha (QopMuUpoBaHME HHTEpeca K
OPUPOAHOMY W COLHUAJIBHOMY MHpY, COBEPILICHCTBOBAaHUE ITO3HABATEILHON
nestenpHOCTH oOydatomuxcss ¢ 3[IP 3a cueT oBmameHUS MBICIUTEIBHBIMU
orepalusiMi CpaBHEHHUs, 000OIIEHUS, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAThH
CBOE MHEHHUE, JOPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JI€ATEIHHOCTH.

N3yuenune ¢usnkum cnocoOCTByeT pa3BuTHiO y oOydarommxca c  3IIP
IPOCTPAHCTBEHHOI'O BOOOpaXeHWs, (PYHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AHAJIU3UPOBATh MH(POPMAIHIO, IPEICTABICHHYIO B
paznuuHbIX (opmax. 3HAUYMMOCTh MpeaMeTa JJisi pa3BUTUS  KU3HEHHOU
KOMIETEHIIMM OOYyYarolUXCs 3aKJII0YaeTCsi B YCBOGHUU OCHOBBI (PU3MUECKHX
3HaHUW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOM JKM3HU; HAaBBIKOB 3/I0POBOTO H
Oe3omacHOro JUIsi 4eJoBeKa M OKpy’Karlolled ero cpeabsl oOpa3a >KHU3HH,
(OpMHUPOBAHNUHN HKOJIIOTHYECKOHN KYJIBTYPHI.

[IporpamMma oTpaxkaeT coxaepkaHue oOyuyeHus: mnpeamery «Dusmka» c
y4€TOM OCOOBbIX OOpa3oBaTelbHBIX MOTpeOHOCTel oOyuaronquxcs ¢ 3IIP.
OBnazeHue JNaHHBIM Yy4YE€OHBIM MPEIMETOM TMPEJCTABISAET OMNPEICICHHYIO
TpyAHOCTh 1 oOywatommxcss ¢ 3[IP. DTo cBs3aHO C OCOOEHHOCTAMHU
MBICJIUTENILHOM €SI TEIbHOCTH, NEPUOANUYECKUMHU KOJIEOAHUSIMU BHUMAHHUSI, MAJIbIM
00BEMOM MaMATH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAaHWUW, MOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIiist mpeofoneHust TPYAHOCTEN B M3YYEHUH yueOHOTO mpenamera « Du3nKa
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa ydeOHOro Marepuaina K
M03HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYarolIMXCs, Y4YeT HX
OCOOCHHOCTEW pAa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIo MaTepuana.

JlanHass mporpamMma KOHKPETHU3HPYET COJEpKaHUE NPEIMETHBIX TEM B
COOTBETCTBUHM C TPeOOBaHUSMHU OOpPa30BaTEIBHOIO CTAHIAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YyUEHHUS pa3iesioB (U3UKUA C YYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€M, JIOTUKM Y4e€OHOro Tpolecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX ocoOeHHocTel oOydatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1rero o0pa3zoBaHusi, OMpeaeseT MUHUMAIbHBIM HA0OP ONBITOB, IE€MOHCTpPAIHA,
IPOBOJUMMBIX YYUTEIEM B Kiacce, JIabOpaTOpHbIX pabOT, BBIMOJIHIEMBIX
00yYaromMMHCH.

Mertoanyecko OCHOBOW M3ydeHMs Kypca «Pu3HMKa» Ha ypOBHE OCHOBHOTO
oOmero  oOpa3oBaHUsl ~ SIBISIETCS  CHCTEMHO-AEATEIbHOCTHBIM  IMOAXO[,
00ecreunBaOIUNA JOCTH)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa30BaTEeNbHBIX  PE3yJNbTAaTOB  IMOCPEACTBOM  OpraHM3allMM  AKTUBHOM
MO03HABATEJIbHOMN ACSITENbHOCTH O0YYAIOMINXCS, YTO OYEHb BAXHO MPH O0yUYEHUU
neteit ¢ 3I1P, 115 KOTOPBIX XapaKTEPHO CHUKEHUE TTO3HABATEIbHON aKTUBHOCTH.
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Hesn u 3axa4u n3y4enust yueOHoro npeamera « ®usuka»

Obwue yenu n3ydeHuss ydyeOHoro mnpenMera «®PusMkay IMpenCTaBICHbI B
ITpumepHoii paboueii mporpaMMe OCHOBHOTO OOIIEr0 00pa30BaHusl.

OCHOBHOH 11€JIbI0 O0YUYEHUS AE€TEN C 3aJEPHKKOIM ICUXUYECKOTO pa3BUTHS Ha
JAHHOM IIpEIMETE SBJIICTCS: IOBBIIICHUE COLMAIBHOM ajanTaluu JeTed uepes
IpUMEHEHUE (PU3NYECKUX 3HAHUM Ha PAKTHKE.

Jnsa obyuatonuxcs ¢ 3I1P, Tak ke, Kak ¥ JjIsl HOPMAaTUBHO Pa3BUBAIOLINXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYK  OOpa3oBaTelIbHYI) IMPOrpaMMY,
JOMHUHHUPYIOIIEe 3HAaUCHHE MMPHUOOPETAIOT TaKUe yeiu, Kak:

" OCBOGHME 3HAaHMA O METOJaX HAYYHOIO TNO3HAHUSA MPUPOABI U
(opMHUpOBaHUE HA ITOM OCHOBE NPEJCTaBICHUN O (HUIUUECKOW KapTUHE
MUpa;

" OBJAJCHUE YMEHHUSIMH MPOBOAUTH HAOMIOACHUS NPUPOAHBIX SIBICHMIH,
ONHUCHIBaTh U 0000IIaTh pe3yabTaThl HAOIIOIEHUM, UCIIOIB30BaTh MPOCTHIE
U3MEpUTETbHbIE MPUOOPBl  JUIsI  W3Yy4YEeHHUA  (PUBNYECKUX  SIBICHUII;
OpPEACTAaBIATh PE3YJIbTaThl HAOMIONEHUM WM H3MEPEHUH ¢ IOMOUIbIO
TaOMUL, TpaQUKOB U BBIIBIATH HA JTOH OCHOBE HMIMPUYECKUE
3aBUCHUMOCTH; NPHUMEHATHh I[OJyYEHHBbIE 3HAHUA JUIsI  OOBSCHEHUS
pa3HOOOpa3HBIX MPUPOIHBIX SBICHUNW U MPOLECCOB, MPUHLMUIIOB JEHCTBUS
BKHEUIINX TEXHUYECKUX YCTPOMCTB, AJIA PEIICHUS (PU3HUECKUX 3a]ay;

" pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKHX
CoCOOHOCTEN, CaMOCTOSITEIbBHOCTA B NMPUOOPETEHWN HOBBIX 3HAHUH, MpuU
pemieHMM  (QU3MYECKUX 3a7ad M BBIIOJHEHUM OSKCIIEPUMEHTAJIbHBIX
MCCJIEIOBAaHUM C UCTIOJIb30BAHUEM MH(POPMALMOHHBIX TEXHOJIOTUH;

" BOCHUTAHUE YOEKJIEHHOCTU B BO3MOYKHOCTH MO3HAHUS 3aKOHOB IPHUPOJIBI, B
HEOOXOAMMOCTH  Pa3yMHOI'O HCIOJB30BaHUS JOCTWKEHUH HaykKd H
TEXHOJIOTUH JUIS JaJbHEWINEro pPa3BUTHS YEJOBEYECKOTO OOIIecTBa,
YBOKEHUS K TBOpLAM HAyKM M TEXHUKH;, OTHOIIEHHMS K (PU3MKE Kak K
AIIEMEHTY OOIIeUeI0BEYECKON KYIbTYpHI;

" UCHOJB30BAaHHWE TMOJYYEHHBIX 3HAHUW W YMEHHA [ pElIeHUs
MPAKTUUECKUX 3a/a4 TOBCETHEBHOW >KHU3HH, oOecreueHus 0e30MacHOCTH
CBOEH  KHU3HH, PAUUMOHAIBHOIO  MPUPOAOIOJIB30BAHUS U OXpaHbl
OKPYXAIOIIEH CPEIbI.

JlocTrxKeHne ITUX 1eel 00ecrieynBaeTCs peIICHUEM CISAYIONIUX 3a0ay.

= 3HaKoMCTBO oOyuaromuxcs ¢ 3IIP ¢ meTogamu uccnenoBaHus OOBEKTOB U
SIBJICHUU [IPUPOJIBI;

" IpUOOpPETEHHE 3HAHUM O MEXaHWYECKHX, TEIUIOBBIX, JIEKTPOMATHUTHBIX U
KBAHTOBBIX SBJICHUSX, (PU3MUECKUX BEIMYMHAX, XAPAKTEPU3YIOLIUX 3TU
SBJICHUS,

* (QopmupoBaHue yMeHUI HAOIIONATh MPUPOAHBIC SBICHUS U BBIIOIHSITH
OTBITHI, JTAOOpaTropHble pabOThl M SKCIEPUMEHTAIbHBIE HCCIIECAOBAHUS C
MCIIOJIb30BaHUEM M3MEPUTENbHBIX MPHOOPOB, MIMPOKO MPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;
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" OBJIQJICHUE TAKUMM MOHATHSIMHU, KaK MPUPOJHOE SIBICHUE, IMIUPUUYECKHU
YCTaHOBIIEHHbIN (akT, mpoliema, THUIOTe3a, TEOPETUUYECKHU BBIBOJ,
pe3yabTaT SKCIEPUMEHTAIILHON TIPOBEPKH;

" [JOHMMaHHE OTIMYMIA HAyYHBIX JAHHBIX OT HENPOBEPEHHOW HHGPOpPMAIIUU,
[IEHHOCTH HAyKH I YIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco6enHocTu 0TOOpPA U aJaNTAIMU Y4eOHOT0 MaTepuaJia no pusmnke

OcHoBoit  oOyuenmss  oOywaromuxcst ¢ 3[IP  wHa  mpeamerax
€CTECTBEHHOHAYYHOTO IIMKJIA SIBIISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuii (aHaJM3, CUHTE3, CPaBHEHHE, OOOOIICHHE) HAa OCHOBE BBITIOJIHCHUS
pPa3BUBAIOIIMX YIPAXHEHUH, (OPMHUPOBAHHE MPHEMOB YMCTBEHHOW paOOTHI:
aHallM3 HCXOMHBIX JAaHHBIX, I[UIAHUPOBAaHHE MaTepHala, OCYIIECTBICHHUE
MO3TAlTHOTO U UTOIOBOT'O CAMOKOHTPOJISI, @ TAK)KE OCYILECTBISETCS JIMKBHIALUS
npoOesioB B 3HAHUAX, 3aKpEIUICHHE HW3YYEHHOIo Marepuana, oTpaboTka
aJICOPUTMOB, MOBTOPEHUE MPOHIEHHOr0. bosbiioe 3HaueHUEe MPUIAETCsS YMEHHUIO
pacckazaTb O BBINOJHEHHOHM paboTe ¢ MpaBWIbHBIM  YNOTpeOJICHUEM
COOTBETCTBYIOLLIEH TEPMUHOJIOTUM U COONIOJACHHEM JIOTMUYECKHX CBS3€M B
n3iaraeMoMm Marepuaie. J{ns oOydaromuxcs 3I1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs TMO-TIPEKHEMY SIBJISIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIM YPOBEHb
Pa3BUTHS OTIEIBHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TTAMSTH,
MBIIJICHNSI), CHIDKEHHBIA YPOBEHb WHTEIUICKTYadbHOTO pPAa3BUTHS, HU3KUHN
YpOBEHb BBHIMIOJHEHHUS] YYEOHBIX 3aJaHUil, HH3Kas YCIEIHOCTh OOYyYEHHS.
[Tostomy  mpu  HU3ydeHUU busukn  TpebyeTcs  IeJICHAIIpPaBJICHHOE
WHTEJUIEKTyallbHOE  pa3BuTUe oOydaromuxcs ¢ 3I[IP, orTBewaromee ux
OCOOEHHOCTSIM M BO3MOXKHOCTSIM. Yd4eT ocoOeHHoctei oOydarommxca c 3IIP
TpeOyeT, 4ToOBl MPU U3YYECHUU HOBOTO MaTepuaia 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE; PAaCHIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIIUX  CBSI3b  (PU3UKKM C OJKU3HBIO, aKTyalu3alus TMEPBUYHOTO
KU3HEHHOTO OIbITAa 00YYaOLIUXCS.

YcBoeHHE NporpaMMHOrO MaTepuaia 1O (U3MKE BBI3BIBACT OOJbILINE
3arpynHeHus y oOyuatomuxcs ¢ 3I1P, moatomy Teopus m3zydaercs O6e3 BBIBOAOB
CIIOKHBIX (popmyit. 3amaun, TpeOyronre NPUMEHEHHsI CJI0KHBIX MaTeMaTUYECKUX
BBIYMCIICHU W (QOpMyN, B OCOOCHHOCTH TakKHX TeM, Kak «MexaHnyeckoe
IBUKCHHUE», «ApXuMenoBa cuiay, «MexaHudeckas dHEprus», «IIEKTPUUCCKHE
SBIICHUS», «DJCKTPOMArHUTHBIC SIBICHUS», PEHIAIOTCS B KJIAcce C IMOMOIIBIO
YUUTEIS.

Oco0oe BHUMaHHWE TpU M3YyYEHUH Kypca (PU3UKU YAENsSeTCsS MOCTAHOBKE M
OpraHM3alMd JKCIIEPUMEHTa, a TakkKe NPOBEIACHHUIO (IIPEUMYIIIECTBEHHO Ha
KaXXZIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTpALMii (BO3MOXHO C UCIOJIB30BaHUEM
AIIEKTPOHHOM JIeMOHCTpaIn). HekoTopbie TeMbl 0053aT€IbHO JA0KHBI BKIIIOUATh
OTOpHBIE JIabopaTopHbIe PadOTHI, KOTOPbIE PAa3BUBAIOT YMEHHE IOJIb30BATHCS
npocTelmuMu puOopaMu, aHAIM3UPOBATh MOJy4YEHHbIE JaHHbIE. B CBI3U C
OCOOCHHOCTSIMM  TOBEJIEHUS W  JAesrenbHocTH  oOydaromuxcs ¢ 3IIP
(pacCTOPMOKEHHOCTb,  HEOPraHM30BAaHHOCTb)  MPEAYCMOTPEH  CTPOXKAWUIIHUiA
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KOHTPOJIb 3a COOJIOJIEHHEM NPaBWJI TEXHUKA OE30MacHOCTH TIPH MPOBEIACHUHU
7a00paTOPHBIX U MPAKTUYECKHUX PaOOT.

bonbmioe BHMManue Tipu u3ydeHun Qusuku noapoctkamu ¢ 3I1P
oOpaIriaercsi Ha OBJIAJICHUC HWMH TPAKTHYCCKUMU YMCHUSIMH M HaBBIKAMHU.
[IpenycMarpuBaeTcss yMEHBIIICHUE 00beMa TCOPETUICCKUX CBEACHHUH, BKIIOUCHUE
OTIEIBHBIX TEM WM IICNBIX pa3ejoB B MaTepuaibl IS 0030pHOTO,
03HAKOMHUTEIBLHOTO WU (PaKyJIbTaTHBHOTO M3y4deHUs. [Ipeniaraercs yMEHbBIIICHHE
o0beMa MaTEeMaTUYECKHUX BBIYUCICHUM 3a CYET YBEIWYCHHUS KAa4ECTBEHHOTO
ONMCAHUS ABJICHUN U ITPOLIECCOB

JlocTaTo4HOE KOJMYECTBO BPEMEHH OTBOJUTCS HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (DU3UKH C JKU3HBIO, C TEMHU SIBICHHUSIMH,
HAOIOICHUSAMH, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuManbHO  HCTHOJB3YIOTCS ~ MEXIPEAMETHBIE CBSI3M C  TaKAMH
JTUCLIMIUIMHAMH, Kak reorpadus, XuMmus, Ouosorus, T.K. oOydaromuecs c¢ 3I1P
O0COOCHHO HYKIAIOTCS B MPENOJIHECEHUH OJHOTO M TOTO K€ Y4eOHOro Marepuasa
B Pa3JIMYHBIX acleKTaX, B €r0 BapbUPOBAHUH, B HEOJHOKPATHOM ITOBTOPEHUHU U
3aKpeIJICHUH TIOJYYEHHBIX 3HAaHUM W TpakTHUecKkux yMeHwil. [lo3Boss
paccMaTpuBaTh OJIMH M TOT K€ Y4eOHBIH MaTepHal C Pa3HBIX TOYEK 3pPEHUs,
MEXKIIPEIMETHBIC CBS3M CIOCOOCTBYIOT €ro JIy4IIeMy OCMBICICHHUIO, OoJliee
MIPOYHOMY 3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUHM M MPAKTUYECKUX YMECHUH.

IIpumepnble  BuAbI  JAesiTeJbHOCTH  oOywyaromuxca ¢ 3IIP,
00yCJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHBIMM  TNOTPEOHOCTAMHM U
o0ecrieyuBalOIIMe OCMBICJIEHHOE OCBOCHHE COJAepP:KAHMU O00pPa30BaHUSl 10
npeamery «Pu3nuka»

[IpumepHass TeMaTtuueckas M TEPMHUHOJIOTHYECKAs JIEKCHKa IO Kypcy
¢busuku coorserctByet [IOOIT OOO.

Coneprxanue BUAOB jesTenbHOCTH o0yyatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OTpeJieNsieTCsT WX O0COObIMM 00pa3oBaTelbHBIMU MOTpeOHOCTAMH. [lomumo
mupoko ucnonbzyeMblx B [IOOIT OOO o6mmux mis Bcex 00ydarommuxcsl BUIOB
JESATEILHOCTH CIIEYET YCUIIUTh BUJIBI ACSITEIBHOCTH, CICIIM(PUIHbBIC TSl JaHHOU
KaTeropuu Jered, oOecreuynBarolIie OCMBICIEHHOE OCBOCHHE COJCpyKaHUs
oOpa3oBaHus MO MPEIMETY: YCUJICHWE TTPEIMETHO-TIPAKTUUECKON JACSTEIHHOCTU C
aKTUBHM3aLMENd CEHCOPHBIX CUCTEM; OCBOCHUE MaTepHalia C ONMOPOH Ha alrOpHUTM;
«TOUIArOBOCTh» B  M3YYEHHHM MaTepuala; HCIOIb30BaHUE JIOMOJHUTEIBHOM
BU3YaJIbHOM OMOpPBI (CXEMBI, IAOJIOHBI, OMOPHBIE TAOJIMIIBI); PEYEBOM OTYET O
npolecce W pe3ysibTare ACsTENbHOCTH; BBINOJHEHUE CHEUUAIbHBIX 3aJaHuMH,
00€eCeynBaIOIINX KOPPEKLUIO PETYIISINN y4eOHO-TI03HABATEIBHOM €SI TEIbBHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

st obyuaromuxcst ¢ 3P cyiiecTBeHHBIM SIBIISIOTCS MPUEMBI pabOTHI C
JIEKCUYECKHM MaTrepuajioM mo mpenMmery. IIpoBoautcs crnernuanbHas paboTra 1mo
BBEJICHUIO B aKTHUBHBINA CIIOBAPh O0YJAIOIINXCS COOTBETCTBYIOIIEH TEPMHUHOIOTHH.
N3ygaembie TEpMHHBI BBOJSTCS Ha TMOJMCEHCOPHOW OCHOBE, 00s3aTenbHa
BU3yallbHAS TOJICPKKA, aJTOPUTMBI PaOOTHI C OMpPEACIICHUEM, OTIOPHBIE CXEMBI
JUISL aKTyalli3alid TEPMHUHOJIOTHH.
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B cBs3u ¢ 0coObiMu 00pa30BaTEILHBIMU MOTPEOHOCTAMH OOYYAIONTUXCS C
3I1P, npu 1utaHMpOBaHUK PAOOTHI YUYEHHUKA HA YPOKE CIEIYEeT MPUIIECPKUBATHCA
CJIEIYIOUTUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh aJITOPUTM OTBETa; pa3peliaTh
MOJIb30BAThCS IJIAHOM, COCTABJIEHHBIM IPU MOATOTOBKE JAOMAIIHErO 3aJaHMUS;
JaBaTh OOJIbIlIE BPEMEHU TOTOBHUTHCS K OTBETY Yy JOCKH; paspeuiaTh JelaTh
peaBapUTEeNbHbIE 3aMMCH, TTOJIb30BATHCS HATJISIHBIMU TTOCOOUSIMHU.

2. TIo BO3MOXHOCTH 3aJaBaTh OOYYAOIIMMCS HABOASIIME M YTOUYHSIOIINE
BOMPOCHI, KOTOPbIE TOMOT'YT MM IIOCJIEIOBATEIbHO U3JI0KHUTh MaTepHal.

3. CuctemMaTuyecKu MPOBEPSATh YCBOGHUE MaTepuasa Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOEIIOB B MPOIIEAIIIEM MaTepHare.

4. B mpomecce wu3ydeHUsT HOBOTO MaTepuala BHMMAHHE YYECHHKOB
oOpaiaercsi Ha HauOoJee CIIOXKHBIE pa3Aeibl u3ydaeMod TeMbl. Heobxomammo
yaie oOpamiarbCsi K HUM C BONPOCAMHM, BBISICHSIOIIMMH NOHHMaHUE Y4eOHOTO
MaTepuaia, CTUMYJIMPOBaTh BOIPOCHI IPHU 3aTPYAHEHHUSIX B YCBOCHHUHM HOBOIO
MmaTepuaa.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO 00miero oOpa3oBaHus y4deOHbIA mpenamer «Dusmkay
BXOJUT B TNpeaMeTHyro oOnacte «EcTecTBeHHbIE HAyKuW» U SBJISETCA
oOsi3atenbHbIM 111 u3ydeHus. Copaepkanue ydeOHoro mnpeamera «Du3uKay,
MPEJCTABJICHHOE B paboueit mporpamme, cootBercTByeT DPI'OC OO0O,
[IpumepHOli OCHOBHOW 00pa3OBATENbHONM MPOrpaMMe€ OCHOBHOIO  OOIIEro
oOpa3zoBanus, IlpumepHOW aganTUPOBAHHOW OCHOBHOW  00pa3oBaTENbHOMN
MporpaMMe OCHOBHOTO o001Iero oOpa3oBaHusi OOYYalOIIMXCS C  3aJepKKOU
IICUXUYECKOTO Pa3BUTHSL.

COJEPXAHUE YYEBHOI'O [TIPEJIMETA «®U3UKA»

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B NO3HAHUM OKPY:KAIOIIEro Mupa

dusuka — Hayka o mpupone. Senenms mpupomsl (MCY). dusmueckue
SBJICHUS: MEXaHMYECKHUE, TEIIOBbIE, DJJICKTPUYECKUE, MArHUTHBIC, CBETOBBLIC,
3BYKOBBIE.

®dusnyeckue BeIMUMHBL. M3mepeHue ¢u3mdeckux BeNUYuH. Dusuueckue
npubopwi®. Ilozpewnocms usmepenuii. MexIyHapoaHas CHCTEMA €IMHHII

Kak ¢usuka wu japyrue ecTeCTBEHHBbIE HAyKH M3y4aloT MPUPOY.
Ecmecmeenno-nayunviii memoo nosumauus: HabnoOeHue, NOCMAaHOBKA HAYYHO20

! MC — sneMeHTBI COACPIKaHUS, BKIIFOYAIOINEC MEKIIPEAMETHBIC CBA3U, KOTOPLIC HO,HpO6H€€ PaCKpbITHI B
TECMATUYCCKOM IJIAaHUPOBAHUU.

2 3}160}: " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.
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80NPOCA, BbIOBUINICEHUE 2UNOME3, IKCNEPUMEHN NO NPOBEPKE 2UNOme3, 00bACHEeHUe
Hab0aemoeo aenenus. Onucanue uzuueckux A6aeHuUll ¢ NOMOUubIO MOOeEll.
[Ipenmet u MeTOIBI (DUBKKH.

Hemoncmpayuu’®

1.  MexaHudeckue, TEIIOBBIE, AJIEKTPUUECKHE, MATHUTHBIE, CBETOBHIE
SIBIICHUAL.

2.  ®usnyeckue NpUOOPHI U MPOIIEAYPa NPSIMBIX U3MEPEHHI aHATIOTOBBIM

U [IU(PPOBBIM IPHOOPOM.

3. OnpezeneHye NorpemHOCTH SKCIEPUMEHTA.

@ponmanvuvlie  n1adopamopuvie  padomvl unu  I1eKMpoOHHAA
oemoncmpauusi.

1.Onpenenenne LeHbl JCNEHHUS H3MEPUTENBHOrO Mpubopa (MCHOIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. U3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEa

3. Onpeoenenue pazmepos Manwix mei.

Pa3znes 2. IlepBoHavaibHbIE CBeACHUS 0 CTPOCHNH BellecTBa

CtpoeHue BeliecTBa: aTOMbl W MOJEKYNIbl, ux pazmepvl. Onvimeol,
dokaszwvisaroujue OUCKpemuoe CmpoeHue 8eulecmada.

JIBvokeHue wyactul] BemecTBa. CBs3b CKOPOCTH JIBIDKCHHSI YaCTHI[ C
Temnepatrypoil. bpoyHoBckoe aBmxkenue, nuddysus. Bzaumoodeiicmeue uyacmuy
geujecmea: NpUmMANCeHue U OmmaiKueaHue.

ArperaTHble COCTOSIHHSI BEIECTBA: CMpOeHue 2a308, icuokocmel U
meépobIX (Kpucmaiiudweckux) men. Bzaumocssnzv medxncoy ceolicmeamu eewyecmas 8
DA3HBIX A2Pe2amHublX COCMOSHUAX U UX AMOMHO-MOJEKYIAPHbIM CMPOEeHUEM.
OcobenHocmu azpe2amubix COCMOAHUL 800bL.

JMemoncmpayuu®

1. Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.

2. Hab6monenne nuddysun.

Dpoumanvhovle 1a60pamopHbvie padomsvl U ONbIMbL

1. OneHka auamMeTpa aroMa METOJOM psJioB (C  HMCIOJIB30BAaHHEM
dboTorpadmuii).
2. OnbITHl IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3.00bITEl O OOHAPYKEHUIO IEHCTBUS CHJI MOJEKYJSPHOTO MPUTSKEHUS
(2/1eKmpoHHan 0emoncmpayus).

Pa3nen 3. /IBuikeHue U B3auUMoieiCTBHE TeJl

Mexanunueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. Cpednsisi ckopocmv npu HepasHoMepHoM OgudiceHuu. Pacd€t myTu u
BPEMEHU JIBUKECHUS.

% Bce JlemoncTpamuy u JlaGopaTtopHble paboThl, IPEICTABIEHHBIE B COJEPKAHUH, OMYCKAeTCs (MOMKHO)
MPOBOJIUTD, UCIOJIB3YsI HHPOPMALMOHHBIE U 3JIEKTPOHHBIC TEXHOJIOTUH (LM(pPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
4 311ech U jasee NPUBONTCS PACIIMPEHHBIH EPEYEHD JIaG0OPATOPHBIX PaboT U OTLITOB, U3 KOTOPOTO YUMTENh
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.
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SBnenue uHepuMH. 3axoH umepyuu. Bzaumooeiicmeue men xax npuuuna
U3MeHeHUs1 cKkopocmu o0eudxceHus men. Macca xkax mepa unepmHocmu mend.
[InotHOCTh BemiecTBa. CBA3b NIAOMHOCMU C KOAUYECMBOM MOJEKYL 6 eOUuHuye
006véMa sewecmaa.

Cuita Kak XapakTepucTuKa B3auMoAeucTBus Ten. Cuia ynpy2ocmu W 3aKOH
I'yka. Usmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHUE TATOTCHUS W CUJIA
Tsokectu. Cuna msowcecmu na opyeux niaanemax (MC). Bec tena. HeBecomocTb.
CnoxeHue cuil, HapaBJICHHBIX MO OJHOM npsiMoi. PaBHozelicTBytomas cuit. Cuna
mpenus. Tpenue cronvoicenuss u mpenue nokosi. Ipeunue 6 npupooe u mexHuxe
(MC).

Jemoncmpayuu®
HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

7. JleMOHCTpalus CUiIbl YIPYTrOCTH HA Pa3IMYHbIX MaTepuaax.
Dpoumanvhwvie 1ab60pamopHbvle padomvl U ONvIMBbL.

okowdE

1. OnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JBWXKEHUs  (IIapuka
B KUJKOCTH, MOJEIN D3JIEKTPUYECKOrO0 aBTOMOOWIISL MW T.I.) (2J1eKmpoHHAA
0eMOHCIMPAUUSL).

2. OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa 1o
HAKJIOHHOU TUTOCKOCTH.

3. Omnpenenenue MWIOTHOCTH TBEPJIOTO TeNa.

4, OnBbITHI, JEMOHCTPHUPYIOITUE 3aBUCHUMOCTh pacTsKEHUS
(medopmarun) npyKUHBI OT TPUITOKEHHON CHUJIBL.

S. OMnBbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS

OT BCCa TCJIa U XapaKTCpa COIPUKACAOITNXCA HOBCpXHOCTeﬁ.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN M ra3oB

HNasnenune. Cnocobwl ymenvulenus u ygeaudenus oasnenus. /lagnenue 2asa.
3asucumocms Oasnenus eaza om ob6véma, memnepamypsl. Ilepedaua oasnenus
meépovimu menamu, scuokocmamu u 2azamu. 3axou Ilackans. Ineemamuueckue
MawiuHvl. 3aBUCHUMOCTh JaBJICHUS JKHIKOCTH OT TiIyouHbl. Coobwarowuecs
cocyoul. [ uopasnuueckue mexanusmol.

Atmochepa 3emnu u atMocdepHoe naBiieHue. lIpuuurnvl cyuecmeosaHus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo
oasnenuss. 3a8UCUMOCHb AMMOCHEepHo2o0 0asieHUs Om 6blCOmbvl HAO YPOBHEM
mops. Tlpubopwt 01 uzmepenus ammocgeprnoco 0asnieHus.

Heiicmeue orcuoxocmu U 2aza HA  NOSPYAHCEHHOE 8 HUX  meJo.
BoirankuBaromas  (apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men.

Bo3zoyxonnasanue.
Jemoncmpayuu
1. 3aBUCUMOCTbH JAAaBJIEHUSA ra3a OT TeMIEPATypPHhI.
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[lepenaua naBieHUs KUIKOCTBIO U Ta30M.
CooOmarommecs coCy/bl.
['mapaBauyueckunt mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTU
T€Ja U TIIOTHOCTH )KUJKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.
8. YcnoBue IUIaBaHMWS TEN: IUIABAHWME WM TOTPYKEHHUE TEl B
3aBUCUMOCTH OT COOTHOILICHUS IUNIOTHOCTEMN TEJA U KUIKOCTH.
DponmainvHsle 1a00pamopHvie padomuvl U ONbIMbL

ok ow

1. HccnenoBanwe 3aBUCMMOCTH Beca Tela B BoJAE€ OT o00BbEMa
MOrPYKEHHOM B )KUIKOCTh YaCTH TeEJa.

2. OnpeneneHue BBITAIKUBAIONICH CHIIBI, JEUCTBYIOLIEW Ha TENO,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUJIbI, JEUCTBYIOIIEH HA
TEJIO B JKUJKOCTH, OT MAacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAIKHUBAIOIIECH CHIIBI,

JIEUCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KHUIKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE  JIOJKH
Y ONIpEAETICHUE €€ TPY30I10JbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTb. [Ipaguino
pasHosecusi pwvluaza. Illpumenenue npaeuna pagHosecus pviyaza K OIOKY.
«3onomoe  npasuno» mexanuxu. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunemuueckas u NOMEHYUANbHASA IHEPUsl.
Ilpespawenue 00Ho2o 6uda mexanuueckou sHepeun 8 opy2ou. 3aKOH COXpPaHEHHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu

1. [Tpumepsl MPOCTHIX MEXAHU3MOB.

@Dponmansvusie 1abopamopnvle’padomot u onvimor*

1. Omnpenenenue paOOThl CUIIBI TPEHUS MPU PaBHOMEPHOM JABUKEHUU
TeJa MO TOPU30HTAILHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne  KIIJI  HAKIOHHOM  IUIOCKOCTH  (271€KMPOHHAA
oemoncmpauus).

4, N3yuenne 3aKOHa COXpaHEHU MEXaHUYECKON JHEpPruu

(2/1eKMpPOHHAA 0eEMOHCIMPAYUSL).
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8 KJIACC

Pa3nea 6. TensioBbIe ABJICHUA

OcHoOBHblIE NONOJNCEHUS MOJEKYIAPHO-KUHEMUYEeCKOU mMeopuu CmpoeHus.
sewecmsa. Macca u pazmepvt amomos u monekyi. Onvimsl, noOmeepAIcoarouue
OCHOBHbIE NONOHCEHUS MOTEKYTAPHO-KUHEMUYeCKOU meopuul.

Mopaenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BeIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. OdwvsicHeHue c8oticms 2a3o8, HcuoKocmeli u
meeépoblX mejl HA OCHOB€ NONONCEHUU MOJEeKYIAPHO-KUHEMUYECKOU Meopul.
CmauuBaHue u kanuiispHvle s6l1eHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cesizb memnepamypuvl cO CKOPOCMbIO MENI068020 OBUNCEHUS

yacmuy.
Buytpennsas oHeprusa. Cnocobvl usmeHenus GHYMpeHHel  IHEepIUU:
menionepeoaua U cogepuieHue  pabomeol. Buoer  mennonepedauu:

Menionpo8oOOHOCMb, KOHBEKYUS, U3LyYeHUe.

KonuuectBo TemnoTel. Yoenvras mennoémxocmo sewecmsa. Tenioobmen u
menyiogoe pasHosecue. YpasneHue meniogozo oaiauca.

IInasnenue u omeepoesanue KpUuCmailuyeckux eewecms. YoenvHas
mennoma naaeneHus. Ilapoobpazoseanue u xouoencayusa. Hcenapenue (MC).
Kunenue. Yoenvnas mennoma napoobpazosanus. 3agucumocms memnepamypol
KUneHusi om ammocghepHozo oasnenus. Baasicnocms o30yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanusl.

Ipunyunvr pabomor mennoswvix osucameneu. KIIJ[ mennogoco osucamers.
Tennosvie dsucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawenus snepauu 8 mennogvix npoyeccax (MC).

Hemoncmpauuu

1. Hab6nronenne OpoyHOBCKOTO JIBUIKEHUS.

2. Hab6mronenue nuddysuu.

3. HabGmronenne sBiieHni cMauMBaHUs M KaITMJLISIPHBIX SIBJICHU.

4, HabrofgeHue TemioBoro pacuiupeHus Tel.

S. W3meHenue naBiieHUs ra3a IpH W3MEHEHUU 00BbEMA M HarpeBaHUU
WJIU OXJIAXKICHUU.

6. [IpaBuiia u3MepeHus TEMIIEPATYPHI.

1. Bunae! Tenonepenayu.

8. OxyaxxaeHue Ipyu COBEPIICHUN PabOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEHTHUMU CUJIaMHU.

10. CpaBHeHMe TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOGmronenue KUmneHus.

12. HaGnroaeHue MOoCTOSHCTBA TEMITEPATYPhI MPHU TIABJICHUH.
13. Mopenu TeIIOBBIX ABUTraTEIEH.

Dponmanvusle 1abopamoprvle padomul u ONbLIMbL

1. OneiTl 1O  OOHAPYXKEHUIO  JEHCTBUS CHJI  MOJICKYJSIPHOTO
NPUTSDKECHUS (2/1EKMPOHHAA 0EMOHCIMPAUUA).

2. OnpITHl IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITEl MO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH

U TBEPABIX TEIL.
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4, OnpeneneHue AaBiIeHUs BO3lyXa B OAJIOHE HIITPUILA.

5. OnbITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTD JAaBJICHUSI BO3/lyXa OT €ro
00bEMa M HArpEeBaHUS W OXJIKICHHUS.

6. HaOmronenne n3MeHEeHHMs BHYTPEHHEM HSHEpPruu Tejla B pe3yJbTare
Tertonepeaayy U paboThl BHEITHUX CHJI.

7. HccnenoBanue siBICHUS TEINIOOOMEHA MPH CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJIBI.

8. HccnenoBanne mponecca UCIapeHusl.

9. OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvroti menyiomol nias1eHUs 1bOd.

Pazgen 7. JiaekTpruyeckue 1 MATHUTHbIE SIBJICHUS

Inekmpusayus men. JIBa pojia 3JIEKTPUUECKUX 3apsAlioB. B3anmonaencraue
3apsSHKEHHBIX TEIL.

Onektpuyeckoe mone. [lpunyun cynepnosuyuu 3ieKmpuyeckux nosei (Ha
KaueCmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsaoos. InemeHmaphwiii 31eKmpuyeckutl 3apsio.
Cmpoenue amoma. 1IpOBOIHMKA W  JOUANEKTPUKU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsia.

DIIEKTPUYECKU TOK. Ycnogus cywecmeoganus 31eKmpuiecko2o mokKd.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmpuieckull mox 8 HCuOKOCHsX U 2a3ax.

PaGota u MONIIHOCTH AJIEKTPUUYECKOTO TOKa. 3axou [[coyna—/lenya.
Inexmpuueckue yenu u nompedumenu dJIeKMpuUuecKou sSHepeuu 8 Ovlmy.
Onekrpudeckas uenb. Caita Toka. DIEKTpudyeckoe HanpsbkeHne. COpoTUBIEHNE
MPOBOAHUKA. YOenvHoe conpomusnenue eewyecmea. 3akon Oma Jyisl yuacTKa LEeTH.
[locnenoBaTenbHOE M MapaJUIEIbHOE COECIMHEHUE NPOBOJHHUKOB. Kopomkoe
3amviKaHue.

[locTossHHbIE ~ MarHuThl.  B3aMMOIEHMCTBHE  TOCTOSIHHBIX ~ MArHHUTOB.
Maenumnoe none. Maenumnoe none 3emau u e2o 3Hauenue OJisl HCU3HU HA 3emie.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAcHUMHO20 NOAS HA NPOBOOHUK C
MOKOM. Onexmpoosueamens NOCMOAHHO20 MmoKa. Hcnonvzosanue
anlekmpoosueameriell 8 MeXHUYeCKUx YCmpoucmeax u Ha mpascnopme.

Onvimoer  @apaoes. Aenenue aInekmpomacHumuou uHOykyuu. Ilpasuno
Jenya. Onexmpocenepamop. Cnocobdvl noayueHus I1eKmpUudeckol OdHepul.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHUU.

Hemoncmpauuu

1. DJIeKTpU3aLus TeJl.

2. JIBa poma 3JICKTPUYECKHUX 3apsiIoB U B3aMMOJICMCTBUE 3apsSKECHHBIX

TEN.

3. Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA.

4, OnekTpocTaTuyecKasi MHIYKIIHS.

d. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

6. [IpOBOIHUKY U AUBJAEKTPUKH.
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7 MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

8. W cTOYHMKHN IOCTOSIHHOTO TOKA.

Q. JlerCTBUSI SIEKTPUUECKOTO TOKA.

10. DnexTpuyecKuil TOK B )KHIKOCTH.

11. T'a30BBIit pa3ps.

12. HW3mepeHue cUiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IEKTPUUYECKOTO HANIPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUI.

15. BzaumopeiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuE HEBO3MOXHOCTH pa3/IeJICHUS MTOJIFOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmIT OpcTena.

19. MaruuTHOE ToJie TOKA. DJIEKTPOMATrHHT.

20.  JleficTBUE€ MarHUTHOTO TOJIsi HA TPOBOJHUK C TOKOM.

21.  DnekTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sSIBICHUS JIEKTPOMArHUTHOW MHIYKIIUH.

23.  Onbitel Dapages.

24. 3aBUCHUMOCTH HAINpaBJIEHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

25.  DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Dponmanvrsle 1ad6opamopHvle padomul u ONbLIMbL

1. OneITel 1O HAOTIOMEHUIO DJIEKTPU3ANMKM TEJ HWHAYKIMEH W TIpH
COTPUKOCHOBCHHH.

2. HccnenoBanre ACUCTBUSA DICKTPUUYCCKOTO IO HA TMPOBOJHUKU M
JIUDJICKTPUKH.

3. COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

4, W3mepenne u peryampoBaHie CHIIbI TOKA.

S. H3mepenne u peryanpoBaHue HAMPSHKEHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop,
Om COnpoOMuUBIeHUs Pe3UCmMopa U HanpANCeHUs: Ha pe3UCmope.

7. Onvimvl,  OeMOHCMpUpYyOWUe  3d8UCUMOCMb  DNIEKMPUYECKO20
CONpoOmMuGIeHUss NPOBOOHUKA OmM €20 ONUHbl, NIOWAOU NONEPEeYHO20 CEeYeHUs U
mamepuana.

8.  Ilposepxa npasuna cnodiceHuss Hanps}CeHUl npu NOCie008amelbHOM
COeOUHeHUU 08YX Pe3UCOPO8.

9.  Ilposepka npasuna Ons cuivl MmoKa Npu NAPAIIETbHOM COeOUHEeHUU
Dpe3ucmopos.

10. Omnpenenenue pabOThl AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3
pe3ucTop.

11. OmnpeneneHre MOITHOCTH DJICKTPUUECKOTO TOKA, BBIJEIIEMON Ha
pe3ucrTope.

12. HccnepgoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKY,
OT HANPsDKEHUS HA HEW.
13. HccnepoBaHre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 65 ot 08.09.2023. UcnonHutens: datkynnos U.P. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 13 13 33. CTpanuua cosaara: 08.09.2023 10:53 =¥ TATAPCTAH



14. V3yuyeHume MarHUTHOTO TIOJS TMOCTOSHHBIX MAarHUTOB TIPH UX
O0OBEMHEHUU U Pa3/ICIICHUN.

15. HccnepoBaHue JeWUCTBUSI DJIEKTPUUYECKOTO TOKAa HAa MAarHUTHYIO
CTpPEIIKY.

16. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI B3aUMOJICUCTBUS
KaTYIIKKA C TOKOM M MarHuTa OT CHJIbI TOKa M HAIPAaBJICHUS TOKA B KaTYIIIKE.

17. W3yuyenue AeHCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

18. HUzyuenue pabomwi s1ekmpoogueamens.

19. UMsmepenune KIIJ] anekTponBUraTeibHOM yCTaHOBKH.

20. OmnbITBI IO UCCIIEOBAHUIO SBIICHUS SJICKTPOMArHUTHON WHIYKIIHH:
UCCJIETOBAaHNE U3MEHEHU 3HAYCHUS U HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe JBHkeHUE. MarepuanbHas Touka. (CucrtemMa oTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTIO JABWKEHHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBkeHnue. Hepasnomepnoe npsamonunetinoe osudicenue. CpenHssa u MeHOBEHHAs
CKOpOCMb mejla Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Paenoyckopennoe npamonuHelinoe osudicenue. CBOOOJIHOE
najneaue. Onvimot 1 anunes.

Jluneunas u yenoeasa ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBoiii 3akoH HproTona. Bropoin 3akoH Herorona. Tpetuin 3akoH
Herotona. Ilpunyun cynepnosuyuu cu..

Cuna ynpyzocmu. 3axon [yka. Cuna mpenus: cuia mpeHus CKOAbIHCEHU,
cuna mpeHus noxosl, opyaue uobl MpeHus..

Cuiia TSKECTHM M 3aKOH BCEMHUPHOTO TSATOTEHUS. YCKOpPEHHE CBOOOIHOTO
naneHus. /leuswcenue naanem e6oxkpye Coanya (MC). Ilepsas kocmuueckas
ckopocmyb. Hegecomocmsb u nepecpy3Ku.

PaBHOBecue MarepuanbHOU TOYKU. AOcomomHo meépooe meno. Pasnosecue
meépoo2o meaa ¢ 3aKpeniéHHol ocvlo epaujeHus. MOMEHT cuibl. [Jenmp
msdcecmu.

Nmnynec tena. Hzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUS
uMiyibsca. PeaktuBnoe asuxenue (MC).

MexaHnnueckass pabora U MOUIHOCTh. PaboTa CWJI TSKECTH, ynpyeocmu,
mpenusi. Césa3b aHepeuu u pabomol. IloTeHIMAIbHAS SHEPIUS TeJa, MOAHSATOrO Hal
MOBEPXHOCTBIO  3eMiIM.  [lomeHnyuanvHas  3Hepeusi  CoHcamoll  NPYHCUHDL.
Kunernueckas sHeprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXpaHEHUs
MEXAHUYECKON DHEPIUH.

Hemoncmpauuu
1. H36HIOI[eHI/Ie MCXaHHUYCCKOI'0O ABMIKCHHUA TCJId OTHOCHUTCIIBHO PA3HBIX
TE€JI OTCUETA.
2. CpaBHeHHE TIyTE€ U TPAEKTOPHI ABUKEHUS OJHOTO U TOrO XK€ Tena
OTHOCHUTCIIbHO PA3HBIX TCJI OTCU€Ta.
3.  H3mepeHue CKOpOCTH M YCKOPEHHUSI MIPSIMOTMHEHHOTO JIBHIKEHHS.
4.  UccrnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHS.
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S. HabGnronenue nBM>XEHMS Tela IO OKPY>KHOCTH.

6. HaOmroneHne MexaHW4YeCKuX SIBJIICHHM, MPOUCXOASAIIUX B CHCTEME
orcuéta «Temexxka» nmnpu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIbHO KaOHuHeTa (PU3HKHU.

7. 3aBUCHMOCTh YCKOPEHHs Tejla OT MAacChl Tela W JEHUCTBYIOIIEH Ha
HETO CHUJIBI.

8. HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUN TEJL.

9. M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. Ilepemaua ummymbca Mpu B3aUMOACHCTBUU TEJL.

11. TIpeoOpa3oBaHus SHEPTUU MTPU B3aUMOICHCTBUH TEI.

12. CoxpaHeHue UMIyJbCa MPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHnue uMmyiabca Mpy abCONMIOTHO yIIPYTroM B3aUMOICHCTBUH.

14, HalGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHne MEXaHUYECKOI 3HEPTUU IpHU CBOOOJHOM NaJCHUU.

16. CoxpaHeHHEe MEXaHWYECKOM OHHEPruv MpH JBWKEHUM Tela IMO0J
JEUCTBUEM IPYKUHBI.

Dpoumanvhovle 1a60pamopHbvie padomsvl U ONbIMbL

1.  Koucmpyuposanue mpaxma Oisi  paseoHa U OAJIbHEUUe20
PABHOMEPHO20 OBUNCEHUSL UWLAPUKA UTU TNENEHCKU.

2. Omnpenenenne cpeiHel CKOPOCTU CKOJIBKEHMsI OpycKa WU ABM)KECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. Omnpenenenre yCKOpEHUs Tella IPU PaBHOYCKOPEHHOM JIBMKEHUU TIO
HAKJIOHHOU TUTOCKOCTH.

4. HccnenoBanne  3aBUCUMOCTH ~ NYTH  OT  BpPEMEHH  TPHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

6. Omnpenenenue kodhGUIMEHTa TPEHUS CKOJIBKECHUS.

7. Omnpenenenne KECTKOCTU TPYKUHBI.

8. Omnpenenenve paboTbl CUIIBI TPEHUS IMPU PABHOMEPHOM JBUKECHHUU
TeJa M0 FOPU30HTAIBHON OBEPXHOCTH.

Q. Onpenenenne pabOThIl CHIBI YOPYrOCTH TpU TOABEME Tpy3a

C UCTIOJIb30BAaHUEM HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
10. M3yueHue 3aKOHA COXPAHEHMS SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHHUS M BOJIHBI

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIL:
MEPUOJI, YacTOTa, AMIUIUTyAa. Mamemamudeckuii U NPYHCUHHBLUL MASMHUKU.
Ipespawerue snepeuu npu KoiedamenrbHOM O8UNCEHUU.

3aryxaromue konebanus. BeinyxaeHnbie konebanus. Pezonanc.

Mexanudeckue BoOJHBL. CBONCTBa MEXaHWYECKUX BOJIH. [IpodonbHule u
nonepeynvie BOHbL. J{IUHA BOIHBL U CKOPOCMb €€  PACNPOCMPAHEHUS.
Mexanuyeckue onnbl 8 meépoom meie, ceticmudeckue 8onmvl (MC).

3ByK. I pomrocms 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyx u

Yiempda3eyK.
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Jemoncmpayuu

1. HabGmronenue konebanuii Ten moj ASHCTBUEM CHUJIbI TSHKECTH U CHJIbI
YIOPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HabGnronenue BoIHY X IEHHBIX KOJI€OaHU U pe30HaHCA.

4, PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH.

S. HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

Dponmanvusle 1abopamopHvle padomul u ONbLIMbL

1. OnpeneneHue 4acToTbl M NEpHOJa KojieOaHM MaTeMaTH4eCKOro
MasTHHUKA.

2. OmnpeneneHre 4aCTOTHI U TIEPHO/Ia KOJICOAHMIN TPy KUHHOTO MasTHUKA
(3/1eKMpOHHAA 0eMOHCMPAYUL).

3. HccnenoBanre 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN MOJBEIIEHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanre 3aBUCMMOCTH Tepuofa KoJieOaHUW MPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a (271eKmpoHHA OEMOHCMPAYUL).

S. [IpoBepka HE3aBUCUMOCTH Meproa KoieOaHul rpysa, Mo IBeIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OneIThl, JIEMOHCTPHUPYIOIIME 3aBHUCUMOCTh I€pUOJia KOJeOaHMI
MPYKHUHHOTO MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPY KUHBI.

7. W3mepenne yckopeHUss CBOOOJHOTO TAACHUA  (271eKMpPOHHAA
oemoncmpauus).

Paszges 10. D1eKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJHBI

DIJIEKTPOMArHUTHOE  TOJIE.  ODJEKTpOMAarHutHbie  BOJHBL.  (Coticmea
9NEKMPOMACHUMHBIX 60H. [llkana snekmpomacnummueix 6oH. Hcnonv3osanue
INEKMPOMASHUMHBIX 80IH 015 COMOBOU CEA3U.

DnekTpoMaruuTHas npupoja cBera. CkopocTh cBeTa. BoiIHOBBIE CBOMCTBa
CBETa.

Jlemoncmpavyuu

1. CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BosHoBBIE CBOICTBA CBETA.

@Dponmanvhsie 1abopamopnsie’ pabomot u onvinmor’

1. N3ydeHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TIOMOIIBIO

MOOUMJIBLHOTO TeedoHa.

Pa3gen 11. CBeroBbIe ABJICHUSA

JlyueBass  momenb  cBera.  Mcrounuku — cBeta.  [Ipamonumetinoe
pacnpocmpanenue ceema. 3ammenuss Connya u Jlynei. OTpa)keHHE CBeETa.
IInockoe 3epkano. 3axon ompasiceHus ceéema.

[Ipenomnenue cBera. 3akOH NpesoMIEHUs cBeTa. [lonnoe enympennee
ompadxcenue ceema. Mcnonvzosanue nOIHO20 6HYMPEHHE20 OMPAdICEHUs 6
ONMUYECKUX C8EMOB00AX.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 65 ot 08.09.2023. UcnonHutens: datkynnos U.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 16 us 33. CTpanuua cosaaxa: 08.09.2023 10:53 =¥ TATAPCTAH



Jlunza. Xox myweit B nuH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). [na3z kak onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCMD.

Pasznoorcenue 6benoco ceema 6 cnexmp. Onvimwvi Horomona. Cnoowcenue
CNeKmpanbHbIX YEEMO8.

Jemoncmpayuu

1. [IpsiMonMHEHOE pacpoCcTpaHEHHE CBETA.

2. OTtpakeHue cBeTa.

3. [Tomy4yeHne wW300paKeHW B IUIOCKOM, BOTHYTOM U BBITYKIOM
3epKajax.

4, [Ipenomnenue ceera.

S. Onrtuyeckui CBETOBO/I.

6. Xon rydeit B coOnparorei JInase.

7. XoJ JIy4ed B pacCerBaroIIeH JIMH3E.

8. [Tonydyenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

Q. [Tpuniun aeiictBus ¢hoToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Moguensb rnasa.

11. PasnoxeHue 6e0ro cBeTa B CIIEKTP.

12. TlomydyeHue 6€10T0 CBETA IPU CIOKEHUH CBETa Pa3HBIX I[BETOB.

Dpoumanvhovle 1a60pamopHbvie padomsvl U ONvIM bl

1. HccnenoBanre 3aBUCUMOCTH yria OTPaKEHHS CBETOBOrO Jiyda OT
yTJia MaJIeHus.

2. W3ydenne XapakTEepPUCTHK W300paKeHUS TMpeaMeTa B  IUIOCKOM
3epKa’e.

3. HccnenoBanre 3aBUCUMOCTH yTria MPEJIOMIICHUSI CBETOBOIO Jiyda OT
yTJia MaJICHUs] Ha TPAHUIE «BO3TYyX—CTEKIION.

4, [Tonmy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

5. OmnpeneneHue  (GOKYCHOTO  PACCTOSHUS W ONTHYECKOM  CHIIBI
coOuparoIelt TMH3HI (2J1eKMPOHHAA 0EMOHCIPAUUSL).

6. OnbpITEI TIO Pa3lIOKEHUIO OCJIOro CBeTa B CHEKTP (2J1eKmpoHHAA
oemoncmpayusi).

7. OnBITHI IO BOCTIPUSITHIO 1[BETA MPEIMETOB MIPH MX HAOTIOJIEHUHN Yepe3

I[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBbI€E SIBJI€eHUSA

Onvimul Pesepghopoa n minanetapHas Mojienb aroMa. Mojienb atoma bopa.
Ucnyckanue u noenowenue ceema amomom. Keanmol.

PannoaktuBHOCTB. Anbgha-, bema- u eamma-uznyuenus. CTpoeHUE aTOMHOTO
aapa. Hyxnownas moodens amommnozo sadpa. Hzomonvl. Paduoaxmuémvie
npespawenus. Ilepuoo norypacnaoa amomuwix soep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAacCOBOTO YHUCEN.
Peaxyuu cunmesa u denenus s0ep. Mcmounuxu snepeuu Coanya u 36¢30 (MC).

SnepHas sHepreTuka. /[leiicmeus paouoOaKmuHbIX U3IAYYeHUUl HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu
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1. CreKTpbl U3ITy4YEHHUsI U MTOTJIOLICHHUS.

2. CnexTpsl pa3IuvyHbIX a30B.

3. CnekTtp Bogopoza.

4, HabGmronenue TpekoB B kamepe Busbcona.

5. Pabora cuéTumka HOHU3UPYIOUTUX U3ITyYCHUH.

6. Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Dponmanvhvle 1ab0pamopHvle padomul u ONbLIMbL

1. HccnenoBanre TPEKOB: U3MEPEHHUE SHEPTUH YACTHLIBI 10 TOPMO3HOMY
nyTtu (1o poTorpadusam) (2.1ekmponnas oemoncmpayus).

2. W3mepenne paanoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpHUTEIBLHO-00001AO I MOAYIb

[ToBTOpHUTENTHEHO-0000IIAIOMINKA MOAYJIb IPEIHAZHAYEH JIJIS1 CUCTEMATU3ALINH
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca (PU3UKH.

IIpu “3ydeHnr TaHHOIO MOJYJISI PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaIlpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpYETCs
€CTECTBEHHO-HAY4YHasl TPAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOIO pas3feia peaaus3yercs
3a CYET TOTO, YTO YHAILIUECS BBIMOIHSIIOT 33a/IaHUs, B KOTOPBIX UM MPEJIaraeTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAHUA pACNo3HaBaThb M HAy4YHO OOBICHATH
(u3nueckue BJIEHUS B OKPYKAIOIIEH MPUPOAE U MOBCETHEBHON KU3HU;

" MCHOJIB30BaTh I10J] PyKOBOJACTBOM II€Aarora Hay4yHble METObl UCCIIEIOBAHUS
bu3nuecKux SBICHUIN, B TOM YHUCJE JIJIi TTPOBEPKH TUIIOTE3 W TMOIYYCHUS
TEOPETUYECKUX BBIBOJIOB;

* OOBSCHATH C OMOPOM HAa JUAAKTUYECKHN MaTepual mociie OOCYXKICHHUS C
[Ie1aroroM Hay4HbI€ OCHOBBI HanOoJjee BaXKHbBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HampuMep, MPAKTUUYECKOTO HCIOIb30BAaHUSA  PA3TUYHBIX
VMCTOYHUKOB SHEPTHMHM Ha OCHOBE 3aKOHA NPEBPALLECHUS M COXPAHEHUS BCEX
U3BECTHBIX BUJIOB YHEPTUU.

Kaxnas w3 TeM JaHHOro paszaenia BKIIOYAET HKCIEPUMEHTAIbHOE
UCCJIeIOBaHUE 00OOUIAIOMIEro XapakTepa Ha YCMOTPEHHE Ieaarora U IpH ero
nomoiy. Pa3zznen 3aBepiuaercs MPOBEACHUEM JMATHOCTUYECKOM M OLEHOYHOMN
paboThI 32 KypC OCHOBHOM IITKOJIBI.
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[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nienom pesynbsTathl ocBoeHus oOydaronumucs ¢ 3I1P yaebHoro npeamera
«Du3uKa» JOHKHBI COBITAJATh C pe3yJbTaTaMi padoyell IpOrpaMMbl OCHOBHOTO
oO1ero oOpa3oBaHusl.

HauOoiee 3HaYNMBIMH SIBIISTFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalMg K OOyYEHHMIO M  LEJCHANpPABICHHOW IO3HABaTEIbHON
NEeSATEIbHOCTH;

YCTaHOBKA Ha OCMBICJIEHUE JIMYHOTO OMbITa, HAOMIOIEHU 32 (PU3NYECKUMHU
IKCIIEPUMEHTAMHU;

YCTaHOBKA HAa OCMBICIEHUE PE3yJbTaTOB HAOJIIOJACHHUM 3a MPUPOJHBIMU U
TE€XHOT'€HHBIMU SIBJICHUAMH C TIO3ULIMH (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHHMBATh IMPOMCXOJSALINE M3MEHEHUS U MX MOCIEACTBUS;
(GopMyIHMpOBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO
NESATENIbHOCTh (TIPU COBMECTHOM BBINIOJHEHUHU J1a0OpAaTOPHBIX MPaKTUUYECKUX
pabor);

YMEHHUE pa3inyaTh y4eOHbIE CUTYALMH, B KOTOPbIX ydamuiics ¢ 311P Mmoxet
JIEHCTBOBATh CAMOCTOSITEIbHO, M CHUTYyalluM, TA€ CJIEAyeT BOCIOJb30BaATHCA
CTIPaBOYHON MH(POPMAIUEH U JPYTUMH BCTIOMOTATEIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh MPUHUMATh PEUICHUWE B KU3HEHHOW CHUTyallMM Ha OCHOBE
NepeHoca MOJYyYEHHBIX B X0/€ OOydeHHs (U3MYECKUX 3HAHUW B aKTyaJbHYIO
CUTYalLIHIO;

CIIOCOOHOCTH  COOJNIO/IaTh B TOBCEAHEBHOM JKM3HM TMpaBWia JTUYHOU
0€30MacHOCTH Ha OCHOBE MOHUMaHMs (U3NYECKUX SIBICHUM U 3HAHUS 3aKOHOB
busuKy;

YMEHHE KPUTHUECKH  OILICHHBATh  MOJYYEHHYIO OT  coOeceqHHKa
uH(pOpPMaIMIO, COOTHOCA €€ CO 3HaHHEM (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTh TepeaTh CBOM COOOPAKEHMS, YMO3AKIIOUCHHS TaK, YTOOBI
OBITh MOHATHIM JPYTUM YEJIOBEKOM;

aJIeKBATHOCTh MOBEACHUS O0YYaloIIEerocsi ¢ TOUYKU 3PEHHs] OMACHOCTH WIIU
0€30MacHOCTH 7151 ce0sl UITK JISl OKPY KAKOIITUX;

yBaXKEHUE K TPYIY U pe3yibTaTam TPYyAOBOU JEATEIbHOCTH;

yrayOJeHue TNpe/CTaBIeHUH O UEJOCTHOM KapTUHE MHpa Ha OCHOBE
IPUOOPETEHHBIX HOBBIX €CTECTBCHHOHAYYHBIX 3HAHUH M MPAKTUIECKUX YMECHHIA.

METANPEIMETHBIE PE3YJIbTATHI

Oeénaoenue YHUGEPCANbHBIMU YyueoOHbIMU no3HaeamebHbIMU
oelicmeuamu:

BBISIBIIATH MPUYUHBI U CICACTBUS MPOCTHIX (DU3UIECKUX SIBJICHHI;

onpenensaTh (GU3NUECKUE TOHSITHS, CO3/1aBaTh 00OOIIECHUS, yCTaHABIUBATH
aHAJIOTUH, KJIAacCU(UIIUPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAaHUS W
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KpUTEpPUU JUIsl  KJIacCU(PHMKAIMK, WCIONB3Ysl CIPAaBOYHYIO HWH(POpMAIUI0 U
ONMUPAsCh HA AJITOPUTM YUEOHBIX JCHCTBUM;

YCTaHABJIMBaTh IPUYUHHO-CIEACTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3akiIlodeHue (MHIYKTUBHOE, NEIyKTUBHOE, MO aHAJIOTHH) U
JIeJIaTh BBIBOJIBI TIOJI PYKOBOJICTBOM I€1Arora;

UCKATh UM OTOMpaTh MH(POPMAIIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yU4ETOM
MPEeIOKEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

co37aBaTh, MPUMEHATh U MPE0oOpPa30BHIBATh 3HAKH W CHUMBOJIBI, MOJEIU U
CXEMBI JIJI pelIeHUs YYCOHBIX U MO3HABATENIbHBIX 33/1a4;

C MOMOIUIBIO TIEJarora Wik CaMOCTOSITENIbHO MPOBOJUTH OIBIT, HECIOMKHBIN
OKCIEPUMEHT TI0 YCTAHOBJCHHIO OCOOEHHOCTEW (DU3HUECKOTO OO0BEKTa WU
SIBJICHUS;

npeoOpa3oBbIBaTh MH(POPMALMIO U3 OJHOTO BHJA B Jpyrou (tabmuiyy B
TEKCT U TIp.);

yCTaHABJIMBATh B3aUMOCBSI3b (PU3HUECKUX SBICHUHN U MPOIECCOB, UCIIOJIb3YS
QITOPUTM YUEOHBIX JIEHCTBHIA.

Osnadenue  yHUGEPCANbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHHIMU
oelicmeuamu:

OCO3HAHHO HCIMOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeil
KOMMYHUKAIIUM JII8  BBIPAKEHHUS CBOMX MBICIEH W TOTpeOHOCTEeH st
MJIAHUPOBAHUSI CBOEH JEATEIbHOCTY,

OpraHU30BbIBaTh YUE€OHOE B3aMMOJEHCTBHE B rpymme (OmnpeaesisiTh o0Iue
LEJIH, paCIpeieATh POJIU, 10rOBAPUBATHCS APYT C APYIOM U T. 1.).

LIEJICHANPABJIICHHO  WCIOJb30BaTh  MH(OPMAIIMOHHO-KOMMYHUKATHUBHbBIC
TEXHOJIOTUH, HEOOXOUMBbIE JJIsI pElICHUs] YIEOHBIX U MPAKTUYECKUX (PU3NUECKUX
3ajay;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JIESITEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMH B MPOIECCE 3aHATUI (PU3UKOM.

Osnadenue yHugepcaibHblMu yueOHbIMU PecYyIAMUGHBIMU OCUCH GUAMU:

MOHUMATh  IEM  €CTECTBEHHOHAYYHOr0  OOy4YeHUs, CTaBUTh W
dbopmynmupoBath Uil ce0sS HOBBIC 3aJauM B ydyeOe M TI03HABATEILHOM
JEATEIIbHOCTH;

oOHapyxuBaTh U (HOPMYIHPOBATH yUEOHYIO MPOOJIEMY, OMPEASATh IEb
y4eOHOM eI TENHHOCTH;

CaMOCTOSITEJIEHO WJIM C TIOMOIIBIO YUUTEIIS TJIAHUPOBATh MyTH JTOCTUXKCHUS
nenel B (PU3NYECKUX DKCIIEPUMEHTAX, B TOM YHCIIE€ aJIbTEPHATUBHBIE, OCO3HAHHO
BbIOMpaTh  Haubosiee  A(PQPEKTUBHBIE  CIOCOOBI  pelIeHUs]  Y4eOHBIX U
MO3HABATEbHBIX 3a]1a4;

COOTHOCHUTH CBOU MPAKTUYECKHUE ACHUCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEH JIESITEIBHOCTH B MPOILIECCE JIOCTUKECHUS
pe3ynbTara, OnpeesaTh CIIOCOOb! NIEUCTBHUI B paMKax MPEJIOKEHHBIX YCIOBUHN U
TpeOOBaHUil, KOPPEKTUPOBATH CBOM JACUCTBUS B COOTBETCTBHU C HM3MEHSIOIICHCS
CUTyaluen;

MPaBUJIBLHOCTh  BBIMOJTHEHUS  OKCIIEPUMEHTAIBHOW  y4eOHOW  3amauw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;
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BIIQJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHATHS PEIICHUN |
OCYIICCTBICHUS OCO3HAHHOTO BBIOOpa B Y4eOHOM W  TO3HABATCILHOM
JESITENILHOCTH;

JaBaTh aJCKBaTHYIO OLICHKY CUTYyAIlUH Y MpeJjiarath IjiaH ¢¢ H3MCHCHHS,

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPH PEIICHUU
y4eOHOM 3a71a4u;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBanuss K mNpeAMETHBIM pe3yJabTaTaM OCBOCHHS Y4eOHOro
npeamera «@usnka», pacupeaeaeHHble 0 rogamM 00y4eHus

Pesynbpratel 1o rogam (GopMyIaupyrOTCs MO MPUHLUILY T0O0ABICHUS HOBBIX
pe3yNbTaTOB OT Troja K roay (pe3yibTaTbl OYEPEIHOI0 Toja MO YMOJYAHUIO
BKJIFOYAIOT PE3YJIbTAThI IPEIBITYLINX JIET).

7 KUIIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIODKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIONTUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B TMOHATUSAX M ONEPUPOBATH UMU Ha 0Aa30BOM YpPOBHE:
bu3NYecKrue U XUMUYECKUE SBJICHUSI; HAOIIOICHHUE, SKCIIEPUMEHT, MOJIEb,
TUTIOTE3a; CAMHMIBI (U3UYECKUX BEIIMYWH; aTOM, MOJICKYJa, arperaTHbhIe
COCTOSIHUSI BelecTBa (TBEPIOE, KUAKOE, ra3000pa3HOE); MEXaHUYECKOe
JBIDKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHS,
paBHOnEUCTBYyIOmAss  cwi, jAedopmauus  (ympyras, IUIacTHYECKas),
HEBECOMOCTh, COOOMIAIONINECS COCYIbl, C OMNOPON Ha JAUIAKTHYECKUUN
MaTepual

— paznmuuath aBieHus (Auddys3us; TEmIoBOE ABUKEHUE YaCTHI] BEIECTBA;
paBHOMEpPHOE  JBW)KCHHE;  HEPaBHOMEPHOE  JBIDKCHHUE;  HUHEPIUS;
B3aUMOJICUCTBUE TEI; pasHogecue meEEPObIX mel C 3AKPENnaEéHHOU OCbio
epawjeHus; iepeaada qaBieHUs TBEPABIMH TEJIaMU, YKUIKOCTSIMHU U Ta3aMu;
atMoc(epHOe [JaBiieHWE; IUTABaHHWE TEN;, MPEBPAIICHUS MEXaHUYEeCKOU
DHEPTUU) TIO ONUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOITUX TaHHOE duznyeckoe SIBJICHUE, nociie
MIPEIBAPUTEILHOTO 00CYKICHHS C IIe1arorom;

— pacro3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUU B
OKpYXaIollleM MHpEe, B TOM 4YHCIE (PU3NYECKUE SBICHHUS B TPHUPOJIE:
MPUMEPHI JIBIKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKMBOM WU HEKUBOU
npupoje; ACHCTBUE CUIIBI TPEHUS B TPUPOJE W TEXHUKE, BIHUSHUE
aTMOC(EPHOTO JIaBJICHUS HA JKMBOW OPTraHW3M; IUIaBaHHWE pbIO;, pbIYard B
TEJIC YEeJOBEKa; IPH ATOM IEPEBOAMTH MPAKTHUECKYIO 33/1ady B y4eOHYIO,
BBIICNISITh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKK (U3HUECKUX SBJICHUM C
MOMOIIIBIO MEe/1arora;

— OIMChIBAaTh M3y4YEHHBIE CBOMCTBA TeNl W (DU3MYECKUE SIBICHHS, MCIOJb3YA
bu3ndecKue BeIMYUHBI (Macca, 00hEM, TNIOTHOCTH BEIIECTBA, BPEMsl, ITYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YMPYTOCTH, CHUJIa TSDKECTH, BEC Tea,
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CWJIa TPEHMs, JaBjaeHue (TBEPAOro Tema, KUAKOCTH, ra3a), BbITAIKUBAOLIAS
CWJIa, MeXaHudeckas padoTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI,
KOO PUIIMEHT TOJE3HOr0 JIEUCTBHS MEXAHU3MOB, KHHETHYecKass U
NOTEHIMAIbHASL SHEPTUS) C OMOPOM Ha CXeMy; IPHU OMHCAHUU PaCKPhIBATh
(bu3MYEeCKUI CMBICI UCTIONB3YEMBIX BEJIMUMH, UX O003HAYEHUS U €TUHUIIBI
(GU3NYECKUX BEIUYHH, HAX00UMb (GopMyvl, C8A3bl8aAOUiUe  OAHHYIO
Qusuyeckylo GenuuuHy ¢ OpyeuMu BelUYUHAMU, CMPOUmMsb 2pagpuku
USVYEHHBIX — 3a8ucumocmell  Qu3udeckux eeiuyuH C  OMOpPOH  HA
JTAJTAKTUYECKUI MaTepuan,

— XapaKTepu30BaTh CBOWMCTBA TeN, (U3NYECKUE SBICHUS U TPOIECCHI,
UCIIOJB3Yys TpaBWia CIOXKEHUS Cuil (BIOJIb OAHOM MpsMoi), 3axkou [Vyka,
sakon Illackans, 3axon Apxumeda, npaeuno pasHogecus pwvluaza (0j10Ka),
«30710moe npasuio» Mexanuxu, 3aKOH COXPaHEHUSI MEXaHUYECKOW 3HEPrUH;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aNUCHIBAMb €20
mamemamuyeckoe  8blpadiceHue  Nno0  PYKOBOOCMBOM  nedazozd  C
obcydcoenuem niana pabomol,

— O0OBACHATH (PU3NYECKHUE SBICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: Ipu
NOMOILM TeAarora BBISBIATh NPUYMHHO-CIE/ICTBEHHBIE CBSA3U, CTPOUTH
0o0BbsicCHeHHE U3 |—2 JOTrMYecKUx MIAaroB ¢ OMOpod Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (DU3UUECKUX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pemaTh TUIIOBbIE PacyETHBIE 3aJaud B 1J€iCTBHE C OMOPON Ha aarOpUTM,
peBapUTEIbHO Pa300paHHBI COBMECTHO € MEAAroroM, UCIob3ys 3aKOHbBI
U (GopMyJibl, CBA3bIBaIOIIME (PU3MYECKHUE BEIMYMHBI: Ha OCHOBE aHallM3a
YCIIOBUS 3aJjauM 3alMChbIBaTh KPaTKOE YCJIOBHE, MOJCTaBIATh (PU3NUYECKUE
BEJIMYMHBI B (POPMYJIBI U TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHbIE
JTaHHbIe, HEOOXOJUMBbIE ISl peUIeHUsl 3a7ad, OLIEHUBATh PEATMCTHYHOCTH
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

— pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh NPU [MOMOIIU
($U3MYECKUX METOAOB IOCHE MPEABAPUTEILHOIO O0CY X ACHUS C MEJaroroMm;
IIPY MOMOIIM M€1arora B ONMCAaHUU UCCIEI0BAHUS BBIIEIATH NPOBEPSIEMOE
NpeanosaoxkeHue (TUIOTE3y), C ONOpOM Ha JMOAKTHYECKHN MaTepuai
pa3iinyaTh U UHTEPIPETUPOBATH MOITYUYEHHBIA PE3YIbTAT, HAXOJIUTh IMOCTE
OOCYXKIeHHs C MeAaroroM OIMOKU B XOJ€ OIBITA, JENaTh BBIBOABI 10 €ro
pe3ynbTaram;

— yMETb HaXOJUTh C UCIOJIB30BaHUEM IIU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3UUYECKUX CBOWCTB
Ten: (popMyIupoBaTh MPOBEpPSIEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAaHOBKY
U3 MPEUIOKEHHOTO 00OpPYIOBAaHMS C OMOPOM Ha CXEeMy, 3alUChIBATh XOJI
OmbITa U GOPMYIUPOBATH BHIBOJIBI MO PYKOBOACTBOM IM€/1arora;

— BBIIOJHATh MNPSAMBIE H3MEPEHUS pACCTOSHUSA, BPEMEHH, MAacChl Tena,
00BbEMa, CUJIBI U TEMIIEPATYPhl C UCIOJIB30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB C OMOPOW Ha aJrOpPUTM; 3alKChIBATh IOKa3aHHUs NPUOOPOB
C y4€TOM 3aJ]aHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHI;
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— TMPOBOJUTH COBMECTHO C IMEJaroroM HCCJIEI0BAaHUE 3aBHCHUMOCTH OJIHOM
(bU3MYECKON BETMUYUHBI OT APYTrOM C UCTIOIB30BAHUEM MPSIMBIX U3MEPCHHIA
(3aBUCUMOCTH ITyTH PABHOMEPHO JIBIKYIIETOCS TEJIa OT BpPEMEHU JIBIKCHUS
TeNA; CUlbl MPeHUsi CKOIbICEHUs. OMm 8eca meiad, Kaiecmea o6padbomku
nosepxHocmeti men U He3ABUCUMOCMU CUTbL MPeHUs om Niowaou
CONPUKOCHOBEHUSI MeJl; CUNbl YAPY2OCmU Om VOIUHEHUS NPYIHCUHDBL,
BLIMANKUBAIOWEL CUTbL OM 00bEMA NOSPYHCEHHOU Yacmu mena u om
HJIOMHOCMU  JHCUOKOCMU, €€ He3as8UCUMOCMU Om NJIOMHOCMU meld, Om
2NYyOUHbl, HA KOMOPYIO NOSPYHCEHO MEN0, YCIoBUll NIABaHUs mej, YCI08Ull
pasHogecus pviuaza u 010K08); O]l PyKOBOJCTBOM Ie/larora y4acTBOBaTh B
TUTAHUPOBAHUU YU4€OHOTO HCCIIEI0BaHUs, COOMPATh YCTAHOBKY M BBITIOJIHATD
U3MEpEHUs, Cielysl MPEeAJIOKEHHOMY IUIaHy, (UKCHUPOBATh pE3YJbTaThl
MOJyYEHHOW 3aBHUCUMOCTH (PU3UYECKHX BEIMYMH B BHJIE NPEIOKEHHBIX
TaOJIUI ¥ TpaUKOB, €1aTh BEIBOJIBI 110 PE3YyIbTaTaM HUCCIIEI0BAHUS;

— COOTHOCHUTHb KOCBEHHBbIE H3MEpEeHHsS (U3UYECKUX BEIUYMUH (IJIOTHOCTD
BEIIIECTBA KUJIKOCTH U TBEPAOTO Teja; CHJIa TPEHHs CKOJIbKEHUS; TaBIICHUE
BO37yXa; BBITAKABAIOIIAsA CHJA, JCHCTBYIOMIAs Ha TMOTPYXKEHHOE B
KUAKOCTh  TeNO;  KOAPPUIMEHT  MOJE3HOTO  JCHCTBHS  MPOCTHIX
MEXaHHU3MOB), CIEAysd MPENJIOKEHHOW WHCTPYKIUHU; TPU BBHIMOTHEHUN
U3MEPEHHUI TOJ PYKOBOJCTBOM I€Jarora coOMpaTh IKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUYEHUE HCKOMOM BEIUYUHBL;

— coOmoaaTh mpaBuiia TEXHUKKA O€30MacCHOCTH TpHU paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM IOCIIE MPEABAPUTEIBHOTIO OOCYKICHUS C MEAarorom;

— CONOCTaBJIATh NMPUHIMIMBI AEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMUHAMOMETp, COOOIIAIOIINECS COCyAbl, OapomeTp,
phIyar, MOABIKHBIN U HEMOIBWKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH C OMOPOi
Ha IUJAKTUYECKUI MaTepHua;

— XapaKTepu30BaTh  MNPHUHIMIBI  JIEHCTBUS ~ HW3YYCHHBIX  MPUOOPOB
U TEXHUYECKUX YCTPOMCTB TMIOCJIE MPEIBAPUTEIBLHOTO OOCYKIEHUS C
[earoroM ¢ ONOpOH Ha MUX ONHUcaHus (B TOM 4YHCIE: MOIIIMITHUKH,
YCTPOMCTBO BOJOMPOBOJA, TUAPABINYECKUIN MPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP), UCIIOJIb3YS 3HAHUSI O CBOMCTBAX (PU3NYECKUX
SIBJICHUI 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— MPHUBOJIUTH MPUMEPHI / HAXOAUTh UH(DOPMALIUIO O MIPUMEpPax MPAKTUYECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWH B TOBCEAHEBHOW KU3HU JJIA
oOecrieyeHusi Oe30mMacHOCTH TpU  OOpalleHuu C  [OpudbopamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHECHUS 3I0POBbS U COOTIOACHHSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpeie;

— OCYIIECTBJIATh C TOMOIIBIO TeJarora OTOOpP MCTOYHUKOB MH(POpPMAIMH B
cetu HTepHET B COOTBETCTBMHU C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CPaBHEHHUS PA3IUYHBIX MCTOUYHHUKOB
BBIIETATH MHPOPMALIMIO, KOTOpask SBIAETCS MPOTUBOPEUMBON WM MOXKET
OBITh HEIOCTOBEPHOM;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 65 ot 08.09.2023. UcnonHutens: datkynnos U.P. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 23 3 33. CTpanuua cosaara: 08.09.2023 10:53 =¥ TATAPCTAH



— HCIIOJIb30BAaTh MPH BBIMOJHEHUH Y4YEOHBIX 3aJaHUIl HAay4YHO-TIOMYJISAPHYIO
JUTEpaTypy (PU3NYECKOrO COJEP)KaHUs, CIPABOYHBIE MAaTEpPHUAIIbl, PECYPCHI
cetu VHrepHeT; BiageTe NpUEMaMHU  KOHCIEKTHMPOBAaHUSA  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;

— co3JaBaTh IOJI PYKOBOJACTBOM II€JJarora ¢ OOCYXJEHHEM IlJJaHa pabOThI
KpaTKue MHUCbMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE 2—3 MCTOYHHKOB
uHbopMaluu (PU3NIECKOro COACpk aHHs, B TOM YHCIE MyOJUYHO JeNaTh
KpaTKue COOOIICHUS O pe3ybTaTaxX MPOEKTOB WM YU€OHBIX HCCIIEI0OBAHUI;
IIPY 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYEHHBIN ITOHATUMHBINA anmapar Kypca
(U3KKH, CONPOBOKIATh BHICTYIIJICHUE MPE3EHTALIUEH;

— IIpY BBINOJHEHUN Y4E€OHBIX IMPOEKTOB U MCCIEIOBAHUN IO/ PYKOBOJICTBOM
nejarora pacrpeaeisaTh OO0S3aHHOCTHM B TIpPyNIE B COOTBETCTBUH C
IIOCTABJICHHBIMH 3aJla4yaMU, CIEAUTH 3a BBIIOJHEHHEM IUIaHA JCHCTBUM,
aJIeKBaTHO OLICHUBaTh COOCTBEHHBIA BKJIaJ B JESATEIBHOCTh TIPYIIIBI;
BBICTPAMBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUHUTHIBasE MHEHUE
OKpYXKaIOIUX.

8 KUIACC
[IpeameTHble pe3ynbTaThl Ha 0a30BOM YypPOBHE JIOJKHBI —OTpaXkaTh
c(OpMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

— OpPUEHTUPOBATHCA B IMOHATUSAX U ONEPUPOBATH MMU Ha 0A30BOM YPOBHE:
Macca M pasMepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB M MOJIEKYJI,
arperatHble COCTOSIHMSI BEIIECTBa, KpHUCTANIMYECKHE W aMop(Hble Tena,
HACBIILICHHBIA W HEHACBILIEHHBIN Map, BIAKHOCTh BO3AyXa; TEMIIEpaTypa,
BHYTPEHHSISI DHEPTHUsl, TEIUIOBOM JABUTATENb; DIEMEHTAPHBIN JJIEKTPUYECKHAN
3apsl, SJEKTPUUYECKOE IM0JI€, MPOBOJHUKH W JUAJIEKTPUKH, MOCTOSHHBIN
AIEKTPUUECKHUI TOK, MATHUTHOE TOJIE;

— pas3iuyaTh SBJIECHUS MOCJE MPEABAPUTENBHOIO OOCYXKIEHHUS C MEJarorom
(TeroBoe pacIIMpeHHe/c)KaTue, TeIulonepeaada, TEIJIOBOE paBHOBECHE,
CMa4yMBaHUE, KAWUISPHBIC SBJICHUS, HCIIAPEHNE, KOHJEHCALUs, IIJIaBICHUE,
KpHCTaJUIU3alus (oTBEpaEBaHUE), KUIICHUE, Temionepeaaya
(TemIONpOBOJHOCTh,  KOHBEKIMS, MW3JYyYEHHE); DIEKTpHU3auus  Tel,
B3aUMOJICUCTBUE 3apsAJ0B, ACHCTBUSA DSJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JE€UCTBUE MATrHUTHOTO IOJS
Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAasi MHIYKLHS) MO OMNUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOUIUX JaHHOE
bu3nuecKoe SIBICHHUE;

— pacro3HaBaTh C TIOMOUIBIO NEeAarora MposiBICHUE W3YYEHHBIX (PU3HMUYECKUX
SBJICHUN B OKpYXalolleM MHUpE, B TOM uucjie (U3NYECKUE SIBICHUS B
IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KalTWJUISIPHBIE SIBJIEHUS B MPUPOJE,
KpucTajuibl B npupoae, wusznydeHue CoyiHIA, 3amep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra; 3JIEKTPHUECKUE
SBJIEHUS B aTtMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHW3MOB; MarHUTHOE
noJie 3eMJiIu, JIpei( MoI0COB, POJIb MATHUTHOTO MOJIS AJIS KU3HU Ha 3emiie,
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IOJISIPHOE CHSIHWE; NPU 3TOM IE€PEBOJAUTH MNPAKTUYECKYHO 3a1ady B
y4eOHYIO, BBIIENATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUYECKUX
SIBJICHUU

— OIKCBHIBaTh TOJI PYKOBOJCTBOM Iie/larora ¢ OOCYXJEHUEM IuIaHa paboThI
U3Y4YeHHBIE CBOMCTBA TeNl U (U3UYECKHUE SBIICHMS, UCTONIb3Ys (DU3UUECKUE
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPIHsl, KOJIMYECTBO TEIIOTHI,
yAeNbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTAa ILIABJICHMUS,
ylellbHas TEIUIoTa NapooOpa30BaHUsl, YAEIbHAS TEIIOTa CTOPAHMS TOILIUBA,
KOA(PUIIUEHT TOJIE3HOTO JEWUCTBUSA TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAsS
BJIAKHOCTH BO31lyXa, JJICKTPUYECKHM 3apsii, CWIa TOKA, DJIEKTPUYECKOE
HaIIpSDKEHUE, CONPOTHUBIIEHUE MPOBOJAHUKA, YJEIBHOE COIPOTUBIICHHUE
BellecTBa, paboTa U MOIIHOCTb 3JEKTPUYECKOTO TOKA); IPHU ONHCAHUU
IOPAaBWJIBHO TPAaKTOBaThb C IOMOIIBIO TMefarora (U3WYECKUH CMBICIH
UCIIOJIb3YEMbBIX BEJIIMYMH, 0003HAUEHUS M €IMHUIBI (PU3NUYECKUX BEIMYUH,
HaXOoAUTh (OPMYJIbl, CBS3BIBAIOLIME JAHHYI0 (DU3MUECKYIO BEJIWYUHY C
IPYTMMHM BEJIIMYMHAMM, CTPOUTh TIpadUKU HM3YyYEHHBIX 3aBHCHUMOCTEH
(u3NYECKUX BEJTUYMH;

— OMpEAeNATh MOCIe MPEABAPUTEIBHOIO O0CYKIEHUS C MEeAaroroM CBOWCTBA
TeN, (pUu3nyecKkue SBJIECHUS U MPOLECCHI, UCIIOJb3Ys] OCHOBHBIE IMOJOXKEHUS
MOJIEKYISIPHO-KUHETUYECKOM TEOPUHM CTPOCHUS  BEIECTBA, IPUHIIUI
CYNEpIO3ULIMA MOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsiga, 3akoH OMa JyIsi ydacTka ULenu, 3akou /Jlcoyna—Jlenya, 3aKOH
COXPAaHEHHUSl DSHEPruu; IMPU STOM HAXOJIUTH CJIOBECHYIO (POPMYIUPOBKY
3aKOHA W €ro MaTeMaTHYecKoe BBbIpaXEHHE C Omopoil Ha uudpoBbIe
o0Opa3oBaTeIbHbIE PECYPCHI;

— COOTHOCHUTbH MOJI KOHTPOJIEM Ieaarora (pU3ndecKue Mpolecchl U CBOMCTBa
T€J, B TOM YHUCJIE€ U B KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, NpU IMOMOIIM IE€arora BbIABIATH NPUYUHHO-CIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JIOrMYECKWX IIaroB ¢ omopou Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (U3HMUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

— pemarh TUMOBBIE pPAcYETHBIC 3adayud B 1—2 JEWCTBUS C OIMOPOM Ha
aJITOPUTM, TMPEIBAPUTEIILHO pa300paHHBIE COBMECTHO C T€1aroroM,
UCIIOJIB3YS 3aKOHBI U (POpPMYJIbI, CBsA3bIBaOLIME (PU3NYECKUE BEIMUMHBI: HA
OCHOBE AHAJIM3a YCIOBHS 3aJa4M 3allMChIBATh KPATKOE YCJIOBHE, BBISABIATH
HEJOCTAaTOK JIaHHBIX JJI PEIICHUs 3a/1a4yM, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble [JIsi €€ peIleHUs, MPOBOAUTH pPacy€Thl M CpPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

— HMETh IPEe/ICTaBlIEHUE O MPoOIeMax, KOTOPbIE MOYXKHO PELIUTh MPU MOMOIIU
(bU3MYECKUX METOAOB IOCHE MPEABAPUTEIILHOTO O0CY X ACHUS C MEJaroroMm;
UCIIOJIB3YS OIMCAaHHE VICCIIEIOBAHMS], BBIJIEIIATH IIPOBEPSAEMOE
IIPEANOJIOKEHNE, OLICHMBATH  IPABWIBHOCTb  IOPSAAKA  IIPOBEIACHUS
VCCIICIOBAHNUSI, 1€J1aTh BBIBOBI;
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— yMEeTb HaXOJUTh C UCTIOJIB30BaHUEM IIU(PPOBBIX 00Pa30BATENBHBIX PECYPCOB
OTBITHl TI0O HAOMIONEHUI0 (PU3UMYECKHUX SBICHUM WU (U3NISCKUX CBOWCTB
Ten (KamWULIPHBIC SIBJICHUS, 3aBUCHMOCTH JaBJICHHS BO3IyXa OT €ro
00BEMa, TemrmepaTyphl, CKOPOCTH MpoIllecca OCTHIBAaHWS/HAIPEBAHUS TPU
U3IYyYEHUH OT IBETa M3ITydaroleii/OTIONAroNIel MOBEPXHOCTH; CKOPOCTh
UCHIApEHUsl BOJBI OT TeMIEpPaTyphl KUAKOCTU U TUIOIMIAIU €€ MOBEPXHOCTH;
JNIEKTpU3aLMsg TeJl W B3aUMOJCWUCTBHE  DIIEKTPUUYECKUX  3apsOB;
B3aMMOJICUCTBHE TIOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alllsl MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MArHWTOB; JCHCTBUS MAarHUTHOTO TIOJNS HA IPOBOIHUK
C TOKOM, CBOWCTBAa DJJIGKTPOMAarHuTa, CBOWCTBA  AJIEKTPOJBHUTraTEIIs
MOCTOSSHHOTO TOKa): (OpPMYJIUpPOBATH MPOBEPSIEMbIE MPEANOI0KEHUS,
coOMpaTh YCTAHOBKY M3 IMPEJIOKEHHOIO O0OpYyIOBaHUS C ONOpPOHl Ha
CXEMy; OIUChIBaTh XOJl ONbiTa U (POPMYIHUPOBATH BHIBOABI O]
PYKOBOJICTBOM I€Jarora;

— HMETh TPENCTaBICHUS O U3MEPEHUU TEMIIepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/AyXa, CHJIBl TOKAa, HAMNPSOHKEHUS C HCIOJIb30BAaHHEM
aHAJIOTOBBIX TPHUOOPOB W JATUYMKOB (PH3UUCCKUX BEIMYUH; MPH TTOMOIIH
mejarora CpaBHUBATH PE3YyJIbTaThl M3MEPEHUH C YUETOM 3a/laHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

— TMPOBOJUTH COBMECTHO C IMEJaroroM HCCJIEIOBAHUE 3aBHUCHUMOCTH OJIHOM
bu3MYecKO BEIUYHMHBI OT JPYTOM C UCHOJb30BAaHUEM MPSMBIX U3MEpPEHUMN
(3aBUCHUMOCTb CONPOTHUBIICHUSI MPOBOJHMKA OT €ro JUIMHBI, TUIOMIAJH
MOTIEPEYHOI0 CEUEHUS U YJEIbHOIO COMPOTUBIICHHUS BELIECTBA POBOIHUKA;
CWJIBl TOKA, MAYIIETO 4epe3 MPOBOJAHHUK, OT HAIMpPSHKEHUS HA MPOBOJHUKE,
UCCIIEIOBAaHUE  IOCJIENOBAaTEIbHOTO W NapajuleIbHOTO  COEAMHEHMN
MPOBOJHUKOB): TUIAHUPOBATh HCCIENOBaHUE, COOMpPaTh YCTAaHOBKY W
BBITIOJHATh ~ M3MEpPEHUsT  TOJ  PYKOBOJCTBOM  TMefarora,  ClIeays
NPEIJIOKEHHOMY — TUIaHy,  (UKCHpOBaTh  pe3yNbTaThl  MOTYyYEHHOU
3aBHCHMOCTH B BHJIE TaOnuIl U TpaduKOB, JAeNaTh BHIBOABI MO pe3yabTaTaM
UCCJICIOBAHMSI TTOCIIEe 00CYKIEHUS C TIeIaroroM;

— COOTHOCHTH KOCBEHHBIC W3MEpeHHs] (U3HUeCKUX BeNW4YUH (yaeibHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIICHUE MPOBOIHUKA, pad0OTa U MOIIHOCTb
AJIEKTPUYECKOTO TOKA): C TOMOINBIO Iefarora IUIaHUPOBaTh H3MEpPEHUs,
coOupaTh SKCIEPUMEHTAIBbHYI0 YCTaHOBKY, CJeays MpenoKeHHOU
WHCTPYKITUH, ¥ BBIYUCIIATH 3HAUYCHUE BEJTUIHHBL;

— coOmoaaTh mpaBuiIa TEXHUKHA O€30MacHOCTH MpHU paboTe ¢ J1abopaToOpHBIM
000pyIOBAaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHHUS C MEAarorom;

— COMNOCTaBJATh C TIOMOMIBIO TEJarora MPHUHIMIBI JEHCTBUS HM3yYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C OMOpPON Ha MX OmucaHus (B TOM
YuCje: CHCTeMa OTOIUICHHWsI JIOMOB, TUTPOMETp, MapoBas TypOuHa,

aMIIEpMeETp, BOJIBTMETD, CUETUMK ANEKTPUYECKOU DHEPIUH,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTeNIbHbIE  3JIEKTPONPUOOPHI
(mpumepsr), JIEKTPUYECKUE IIPENOXPAHUTEIIH; AIIEKTPOMArHur,

SJICKTPOABUTIATCJIIb IIOCTOAHHOI'O TOKa) ) HCIIOJIb3YA MCTOOUYCCKHEC
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MaTepuaibl O CBOWCTBaX (HU3WYECKUX SIBICHUM W  HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

— pacro3HaBaTh MOCIE MPEABAPUTEIHLHOTO 00CYKIEHUS C MEeIaroroM IpocThie
TEXHUYECKUE YCTPOMCTBA M HW3MEpPUTEIbHBIE MPUOOPHI 0 CXeMaM H
CXEMaTHYHbIM PUCYHKAM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, MICUXPOMETP,
TUTPOMETP, JBUTATENIh BHYTPEHHETO CrOpaHUs, d3JEKTPOCKOIN, PEOCTar);
COCTAaBJISITh CXEMBI JJICKTPHUECKHX IIeTIeH C TIOCIEAOBATeIbHBIM U
napauieIbHBIM ~ COCAMHCHHEM  JJIEMEHTOB,  COOTHOCS  YCIIOBHBIE
0003HaYEHUS FIIEMEHTOB JIEKTPUUECKUX TIETICH;

— TMPUBOJIUTH MPUMEPHI/HAXOAUTH WH(POPMAIHIO O TIpUMEpax MPaKTHUIECKOTO
UCIIOJIb30BAaHUSL  (PU3WYECKUX 3HAHUHW B TOBCEAHEBHOW JKM3HU IS
oOecrieueHusi 0e30mMacHOCTH TpH  OOpallleHHuH C  [npudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbSI U COOJIIOJICHUS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIEH cpelie;

— OCYIIECTBJIATh C TMOMOIIBIO TMenarora MOUCK HH(OpManuu (QpU3NYECKOTro
colepkaHusl B ceTH HTEpHET, Ha OCHOBE HMMECIONIUXCS 3HAHWA M IyTEM
CpaBHEHHUS JOIMOJTHUTEIBHBIX HCTOYHUKOB  BBIACIATH HMHGOPMAIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUNBON MU MOKET OBITh HEJTOCTOBEPHOM;

— HCTOJB30BaTh MPH BBIMOJTHEHUU YIeOHBIX 3aaHU OTOOPAHHYIO TIEAaroroM
HAyYHO-TIOMYJISIPHYIO JTUTEPATYpy (U3UUYECKOTO COJEp’KaHUsI, CIIPAaBOYHbBIC
Matepuainbl,  pecypchl  cetu  HMHTepHer;  BiameTe  npuéMamu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIMM €3 OJIHOMN
3HAKOBOM CHUCTEMBI B JIPYTYI0 C ONOPOW HA QJITOPUTM U YTOUHSIOUIUE
BOIIPOCHI TIE/1arora;

— CcO3/1aBaTh TOJ PYKOBOACTBOM TieAarora ¢ oOCYXJICHHEM IuIaHa pPaOOThI
NUCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHs, 0000mas UHPOopMalUio W3
HECKOJbKMX HWCTOYHHKOB (DM3MYECKOTO COJCpKaHUS, B TOM YHCIIE
nyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHONW WIIM HCCIIECTOBATEIHCKON
JESATENPHOCTH; IIPU STOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN ITOHSITUNHBINA
anmapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINCH;

— MpU BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
MPOIIECCOB TOJ] PYKOBOJCTBOM II€Iarora paclpeaeiiaTh OOS3aHHOCTH B
rpynine B COOTBETCTBHHM C TIOCTaBJICHHBIMH 3ajayaMH, CICIATH 3a
BBITIOJIHCHUEM TUIaHa JCHCTBHM MW KOPPEKTHPOBATh €ro, aJcKBAaTHO
OIICHMBATh COOCTBCHHBIM BKJIaJ B JICSITCILHOCTh TPYIIBI, BBICTPAWBAThH
KOMMYHUKATHBHOE B3aWMOJCHCTBHE, TPOSBISS TOTOBHOCTH pa3perniaTh
KOH(DJIUKTBHI.

9 KIIACC
[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:
— OpPUEHTUPOBATHCSA B TMOHATUSX U ONEPUPOBATH MMU HAa 0A30BOM YPOBHE:
CUCTEMA OTCYETA, MaTepuajbHasl TOYKA, TPACKTOPHUS, OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JIBIKEHU, negopManus (ynpyras, MjiacTUYecKas), TpeHue,
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YeHmMpPOCmpeMumelbHoe YCKOpeHue, HEBECOMOCTb U TEPErpy3KHu; ILIEHTP
TSOKECTH; aOCOJIIOTHO TBEPAOE TEI0, IEHTP TSHKECTU TBEPIAOIro Tea,
paBHOBECHE;, MEXaHMYECKHE KoJieOaHUS U BOJIHBI, 3BYK, HH(Pa3BYK
U yJIBTPa3BYK; AJIEKTPOMArHUTHHIE BOJIHBI, IIKajia AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M  JaJbHO30PKOCTb, CHEKmMpbl UCHYCKAHUA U
noeniowjenusi; anbda-, Oera- WM ramMma-u3Iy4deHHUs, H30TOIbI, sACpHAs
DHEPIeTHKA;

— COOTHOCHTH SIBJICHHSI TOCJIE TMPEIBAPUTEIHHOTO OOCYKIEHHUS C TeAaroroM
(paBHOMEpHOE u HEPaBHOMEPHOE IPSIMOJIMHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIDKEHHWE, CBOOOTHOE IMaJeHue Tell,
pPaBHOMEPHOE JBIKEHUE TI0 OKPY>KHOCTH, B3aUMOJICUCTBHE TEJI, PEAKTUBHOE
JIBIDKCHHE, KojiebaTeabHOe JBIKCHHE (3aTyxalollhe M BBIHYXKICHHBIC
KoJieOaHus), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTPAXKCHHE 3BYKa,
NPSIMOJIMHEHHOE paclpOoCTpaHEeHHUE, OTPaXEHHWE U IIPEJIOMJICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTPAKEHHE CBETA, pa3jIoKeHHE OEJIOro CBeTa B CIICKTP
U CJIOXXCHUE CIICKTPAIbHBIX IIBETOB, JUCIIEPCHUS CBETa, €CTECTBEHHAS
PaIoOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOrO CIEKTpPa H3IIYUCHHUS) I10
ONMMCAHWIO WX XapaKTepHbIX CBOMNCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

— pacIo3HaBaTh C TIOMOIILIO TIEAArora MPOSIBICHUE W3YYEHHBIX (HU3MYCCKUX
SBJIICHUA B OKpY)XKaromeM Mupe (B TOM dYHCie (U3HYECKUE SBICHUS B
MIPUPOJIC: TPWIMBBI M OTJIMBBI, ABIKEeHHE TutaHeT COJIHEUHON CHCTEMBI,
pPEaKTUBHOE JIBMOKCHHE JKHUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUUYECKHE BOJIHBI, I[yHAaMH, 3XO0, IIBETa
TeJI, ONITUYECKUE SBJIICHUS B TIPUPO/JIC, OMOJOTHICCKOE ACHCTBHE BUIUMOTO,
yIbTPadUOICTOBOTO W PEHTTCHOBCKOTO  M3JyYCHUH; eCTECTBEHHBIN
pamvoaKkTUBHBIA (OH, KOCMHYECKHE JIy4H, PaJdOaKTUBHOE H3IIyUCHHUE
NPUPOJHBIX MHHEPAJIOB, JCHCTBUE PAJUOAKTHBHBIX M3IIyYCHUH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM TOJI PYKOBOJCTBOM TI€Aarora NMepeBOIHTH
MPaKTUYECKYI0  3aJadyy B Yy4eOHYI,  BBIJACIATH  CYIICCTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHH;

— OMNWCHIBATh TOJ PYKOBOJCTBOM Iie/larora ¢ OOCYXKJIEHHEM IUIaHa PadOThI
M3Y4YCHHBIC CBOMCTBA TeNl U (DM3UYECKHUE SBIICHUS, UCTIONB3Ys (HU3UICCKUE
BEIIMYMHBI (CPEHHSAS W MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBIDKEHUU, YCKOPEHHE, TepeMellleHrue, IyTh, YIJIoBas CKOPOCTh, CHIIA
TpPEHUSI, CUJla YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MajIeHNs,
BEC Tella, UMIIYJIbC Teja, WMITYJIbC CHJIbI, MEXaHW4yeckas pabdoTa u
MOIITHOCTh, TTOTEHIIMAJIbHAS DHEPTHS Teja, MOJHITOrO HaJ IMOBEPXHOCTHIO
3eMJIH, MIOTCHIINAIbHAS YHEPTHUS CKATON MPYKUHBI, KHHETHYECKast SHEPTHs,
MOJIHAsE MEXaHHWYeCKas HDHEPThs, IMEepUOJ M YacToTa KOJCOaHWH, IIuHA
BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHa, CKOPOCTh CBETA, IMOKAa3aTelb
MPEJIOMIICHHUSI CPEJibl); MPU ONMUCAHUM C TIOMOIIBI0 YUMUTENSl MPaBHIHHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCHOJb3yeMbIX BEIUYUH, 0003HAYCHUS U
CAUHUIIBI (PU3MYECKUX BEJIMYMH, C OMOPOM HAa METOJMYECKUX MaTepuall
HaxOJUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYH (PU3HYECKYI0 BEIWYHHY C
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IPYTUMHU BEIIMYMHAMHU, CTPOUTHh TpadUKu W3YYEHHBIX 3aBUCUMOCTEH
(bU3NYEeCKUX BEJIUYUH;

— XapakTepu30BaTh IIOCI€ MPEIBAPUTEIBHOTO OOCYXKACHUS C TIeAaroroMm
CBOMCTBa Tei, (PU3MYECKHUE SBJICHHS M TMPOLECCHI, HCIONB3YS 3aKOH
COXpaHEHHUs SHEPrMHM, 3aKOH BCEMUPHOTO  TATOTEHUS, MPUHIIMII
CYNEpIIO3UIIMA  CHWJI, TPUHIUI OTHOCUTEIBHOCTH [ anmies, 3aKOHBI
HploTOHa, 3aKOH COXpaHEHHWs] UWMITYJIbCA, 3aKOHBI OTPAKCHHUS U
NPEIOMJICHUSI CBETa, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAacCOBOTO YHCEN
P SACPHBIX PEAKIUAX; TPHU 3TOM HAXOJIUTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHAa M €ro MaTeMaTHYeCKOE BBIPAXEHHE C OMOpod Ha MHU(POBHIE
00pa3oBaTeIbHbIE PECYPCHI;

— COOTHOCHUTH IOJ] KOHTPOJIEM Ienarora (pu3M4ecKue MpoIecchl U CBOWCTBA
T€J, B TOM YHCJIE U B KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIBIATH MPU TOMOIIM Teaarora MPUYUHHO-CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX IIaroB ¢ Ornopou Ha 2—3
M3YYCHHBIX CBOWCTBA (DU3MUYCCKHUX SIBICHHWM, (U3MUCCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

— pemarb TUMNOBBIE PACYETHBIC 3aJauud B 1—2 JEHUCTBUA C ONOPOM Ha
ATOPUTM, TIPEIBAPUTEIHHO Pa300paHHBIN COBMECTHO C, UCIIOIB3YS 3aKOHBI
u (GopMyJbl, CBs3bIBarolIve (HU3MUYECKHME BEITUYMHBI: Ha OCHOBE aHallM3a
yCIIOBUSI 3aJlauM 3alKChIBaTh KPAaTKOE YCJIOBHUE, BBISBISATH HEAOCTAOIINE
WM U30BITOYHBIC JTAaHHBIE, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUISL pelleHus, MPOBOJAUTHh Pacuy€Thl M OIICHUBATH C TMOMOINIBIO YUYUTENS
PEATMCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOM BEIIMUNHBI,

— HMETh IPEJICTaBIICHHE O MPOoOIeMaxX, KOTOPHIE MOYKHO PEIIUTh MPHU MTOMOIIN
¢u3MYeCKNX METOMOB; UCIOJB3ysl ONMUCAaHUE WCCICNOBAaHUS, TOCIHE
MPEABAPUTEITLHOTO OOCYXKJICHHS C TEIaroroM BBIIETATh TPOBEPSEMOE
MPEANOJIOKEHNEe, OICHWBATh  TPABWIBHOCTh  TMOPSAKAa  MPOBEACHUS
UCCJICIOBAaHMsI,  JIelaTh  BBIBOJBI, HHTEPIPETHPOBATH  PE3YJIBTATHI
HaOIIOICHUM U OIBITOB;

— yYMETbh HaXxOJHTh C UCTOIB30BaHUEM ITU(GPOBBIX 00pa30BATEIHHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU (U3UYECKUX CBOWCTB
Ten (M3ydyeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHHS DHEPTHUMU;
3aBUCUMOCTb TIeproa KoJieOaHU! MPYKUHHOTO MAasATHUKA OT MacChl Tpy3a 1
XKECTKOCTU TIPYKUHBI M HE3aBHCHMOCTD OT aMIUIMTYbI MaJIbIX KOJICOaAHUH;
NPSIMOJIMHEHHOE PACTPOCTPAaHEHHWE CBETa, pasloKEHUE Oeloro cBera B
CIIEKTP; M3yYCHHE CBOMCTB HM300paKCHUS B IIOCKOM 3€pKaje U CBOWCTB
n300pakeHus mpeaMeTa B coouparoniei JuH3e; HaOMI0ACHUE CIUIONIHBIX U
JUHEHYATHIX CIIEKTPOB W3IIYYCHHS): CAMOCTOSTEIIBHO COOMpaTh YCTAaHOBKY
13 U30BITOYHOTO Habopa O0OpYJOBaHUSI C OMOPOM HA CXEMY; OIUCHIBATH
XOJI OTBITa U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI MO PYKOBOJCTBOM
ne1arora;

— TMPOBOAWTH MPU HEOOXOAMMOCTH CEPHUIO0 TPSMBIX H3MEPEHHM, OMpenesis
CpeqHee 3Ha4YeHHE M3MEpsieMOW BEIWYHHBl (QoKycHoe paccmosnue
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coouparowell JIUH3DL); 000CHOBBIBATh BEIOOD criocoba
U3MEPEHIS/M3MEPUTETHLHOTO MTPUO0PA;

— TPOBOJUTH COBMECTHO C II€JarOTOM HCCJICIOBAaHUE 3aBHCHMOCTEH
Gu3MYeCKNX ~ BEJIWYMH  C UCIIOJIb30BAHMEM  MPSAMBIX  M3MEPECHHU
(3aBUCUMOCTh TIYTH OT BpPEMEHH MpPH PaBHOYCKOPEHHOM JBIDKCHUH 0e€3
HayaJbHON CKOPOCTH; MEepHUojia KoJieOaHUM MaTEeMAaTUYECKOro MasiTHUKA OT
JUTMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)KEHUS CBETa OT YIJIa MaJIeHUsI U yriia
IpeoOMJICHUSI OT yIjla MaJeHHus): Mociie OOCYXACHUS TOJ PYKOBOACTBOM
nejarora IjaHUPOBaTh MCCIEAOBaHUE, COOUpaTh YCTaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCUMOCTH (DM3WYECKMX BEIUYMH B BUJIC
TaONIUI U TpauKOB, ITaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIIEeI0BAHUS;

— COOTHOCHTH KOCBEHHBIE M3MEpeHUs (U3MYECKUX BEIWYHUH (CpemHss
CKOPOCTh M YCKOPEHHE TeJa MPH PAaBHOYCKOPEHHOM ABIKEHUH, YCKOPEHHE
CBOOOJHOTO TMAACHUsS, JKECTKOCTb TMPYXKHUHBI, KOIDOUIMEHT TPEHUs
CKOJIbKEHUS, MEXaHW4eckas paboTa | MOIIHOCTh, YacTOTa W TIEPUOJ
KOJICOAHUN MaTEeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CUJIa
coOuparoniel JMH3bI, PAJUOAKTUBHBIA (OH): € TMOMOIIBIO Terarora
IUTAHUPOBATh W3MEPEHUsS; COOHMpaTh AKCICPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh M3MEPCHHUS, CIIeIys NPEUIOKCHHON HHCTPYKIIUH, BBIYUCIIATH
3HAYCHUE BEIMYUHBI U aHATM3UPOBAThH TOJYYCHHBIC PE3YJbTATHl C YUETOM
3aJJaHHOM MOTPEITHOCTH H3MEPEHHIA;

— coOmoaaTh mpaBuiia TEXHUKKA O€30MacCHOCTH TpHU paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM IOCIIE MPEABAPUTEIBHOTIO OOCYKICHUS C MEAarorom;

— COIOCTaBIATh C TIOMOIIBIO TIEAarora OCHOBHBIE TPHU3HAKU H3YYCHHBIX
bu3nUecKkux Mojeliel: MaTepualibHas TO4YKa, aOCOJIIOTHO TBEPAOE TENO,
TOYCYHBI WMCTOYHWK CBETa, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb
aToMa, HYKJIIOHHas MOJIelb aTOMHOTO sipa C OMOpPOl Ha METOAMYECKHE
MaTepUabl;

— XapaKTepU30BaTh IIOCIIEC TPEABAPUTEIBHOTO OOCYXACHHUS C TIEAarorom
NPHUHIIATIBI JIEHCTBUS M3yYEHHBIX TPUOOPOB M TEXHHUUYECKHUX YCTPOHCTB C
OIOPO¥ Ha WX OMHCAHHS (B TOM YHCJIC: CHUIAOMETD, NATUUKHU IMOJIOKCHHUS,
pacCcTOSHUS U YCKOPEHUsI, PaKeTa, IXOJIOT, OYKH, IIEPUCKOT, (oToarmapar,
ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3UMETp, Kamepa Buibcona),
UCIOJTB3YsI UG POBBIE 00pa30BaTEIbHBIE PECYPCHI;

— WCMOJNB30BaTh TMOJ PYKOBOACTBOM TIElarora CXeMbl M CXEMaTHYHbBIC
PUCYHKH M3yYEHHBIX TEXHUYCCKUX YCTPONCTB, H3MEPHUTEIbHBIX PUOOPOB U
TEXHOJIOTUYECKUX IMPOIECCOB MPHU PEIICHUN y4eOHO-TPAKTUYCCKUX 3a]1aY;
ONTUYECKUE CXEMBI ISl TIOCTPOCHUS M300paKEHUH B TUIOCKOM 3€pKajie U
cobuparoIel TMH3e;

— TPHUBOJIUTH MPUMEPBI/HAXOAUTh HHPOPMAIIHIO O IPUMEpaxX MPaAKTHIECKOTO
UCTIONB30BaHUsl (U3UYECKUX 3HAHWW B TIOBCEJHEBHOM JKWU3HU IS
oOecnieueHuss Oe30macHOCTM Mpu  oOpamieHMd ¢  npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3/J0POBBSI U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;
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— OCYUIECTBJIATH TMOJA PYKOBOJCTBOM T[enarora TOUCK HH(QOpMAIIH
¢uznueckoro cojepkanus B cetu MIHTEpHET, caMoCcTOsTENEHO GOpMYIUpPYs
IOMCKOBBIM  3alpoc, HAaxXOAUTh IyTH OIpPENEICHHUs] JOCTOBEPHOCTU
IOJyYeHHOM HWH(pOpMalMW HAa OCHOBE HUMEIOLIUXCA 3HAaHUU WU
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

— HCIIOJIb30BATh MPH BBIMOJIHEHUH YUEOHBIX 3a/laHUi OTOOPaHHYIO TIEarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO COMepKaHusl, CIIPaBOYHBIC
Marepuanbl,  pecypcsl  cetu  MHTepHer;  BiageTe — npuéMamu
KOHCIIEKTUPOBAaHUsI TEKCTa, IMpeoOpa3oBaHus HH(OpMALMU U3 OJIHOM
3HAKOBOM CHCTEMBbI B JPYIYyI0 C ONOPOM Ha aIrOpUTM M YTOYHSIOLIUE
BOIIPOCHI [IEAArora; co3AaBarh 10 pyKOBOJCTBOM I€Jarora ¢ o0CykKJIeHIUEM
IUIaHa paboThI MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaluu
U3 HECKOJIbKMX HCTOYHHKOB (PU3UYECKOTO COJAEpKAHUA, MYyOJIUYHO
IPEACTABIATh  pe3yibTaTbl  IPOEKTHOM WM MCCIEIOBATEIbCKON
JEATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YYECHHBIN ITOHATUWHBIN
anmapaT HM3y4aeMoro pasjena (U3MKM U CONpPOBOXKAATH BBICTYIUICHHE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUU CBEPCTHUKOB.
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