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lloacnumenvhas 3anucka

PabGouast mporpamma 1o ¢u3uke s O0OYyYalolUXCS C  3aJePIKKOM
ncuxudeckoro passutua (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOUIETrO
oOpa3oBaHUsl TOJTOTOBJIEHAa Ha OCHOBe {DenepallbHOr0 TOCyJapCTBEHHOTO
0o0pa30BaTeNbLHOTO CTaHJapTa OCHOBHOro obmiero ooOpaszoBanus (ITpukas
Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287) (mamee — D®I'OC OOO0),
denepanabHON alanTUPOBAHHON 00pa30BaTEIBLHOM MPOTPAMMBI OCHOBHOI'O OOIIIETO
oOpa3oBaHMsl i1 OOyYaIOIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS
(ITpuka3z Munnpocsenienust Poccuu ot 24 Hos10pst 2022 r. Ne 1025), @enepanpHoii
paboueii mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHS MO y4eOHOMY HpPEIMETY
«Dusuka» (6a30BbIl ypoBeHb), KoHIenuu npenomaBaHus y4eOHOTO mpeaMera
«Duzuka» B 00pa3oBaTelbHBIX oOpranu3anusx Pocculickoit ®Dexneparuuy,
pearm3yIonMxX OCHOBHBIE 00IIeo0pa3oBaTenbHble MporpaMMmbl, denepanbHO
pabodeil mporpamMmbl BOCHUTAaHMs, C YYETOM paclpeiesieHHBIX IO KiaccaM
OpoBepsieMbIX  TpeOoBaHMW K  pe3yinbrataM  ocBoeHus  DexpepanbHON
aJlaliTUPOBAHHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O 00IEro 00Opa3oBaHMUs
JUIsL 00YYAIOIIMXCS C 3a/1€PIKKOM ICUXUUECKOTO Pa3BUTHSL.

VYueOupiii npeamer «@Pu3uka» SBISAETCA CHUCTEMOOOpa3yrolUM  AJis
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI MHUPO3JaHUs
SBIIIIOTCS OCHOBOW COZAEpXaHHUS KypCOB XUMHH, OuOJIOTHH, Treorpadpuu u
acTpoHOMUHU. PU3MKAa BOOPYXKAeT OOydaIOIUXCS HAYYHBIM METOJOM IO3HAHUS,
MO3BOJIAIOIIMM TOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHpE.

[IpenmMer MakcMMaNbHO HampaBieH Ha (OpMHpOBaHHE UWHTEpeca K
OPUPOTHOMY U COIHAILHOMY MHPY, COBEPIICHCTBOBAHWE MO3HABATEIHHON
nearenbHocTH oOydatomuxcs ¢ 3IIP 3a cder oOBIafeHUS MBICTUTEILHBIMU
ornepauusMH CpaBHEHUs, 0000IIEHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATh
CBOE MHEHHUE, JOPMUPOBAHUE BO3MOKHOCTENH COBMECTHOM JI€ATEIBHOCTH.

N3yuenne ¢usnku cnocoOCTByeT pa3Buthio y oOydarommxcs c  3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHAIBHOM TI'PaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AHAJTU3UPOBATH MH(POPMAIUIO, MPEICTABICHHYIO B
pa3nuuHbIX (opmax. 3HAUMMOCTh TpeaMeTa IS pPa3BUTHS  KU3HEHHOM
KOMIETEHIIMM OOYyYaIoLUXCsS 3aKJI0YaeTcsl B YCBOGHUU OCHOBBI (PU3MUECKHX
3HaHWW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOW KM3HU; HAaBBIKOB 3J0POBOTO H
Oe3omacHOro Il YeJOBEKa M OKpYyXKalwmed ero cpeasl oOpa3a KHU3HH,
(GbOpMUPOBAHNUN YKOJIOTHYECKOHN KYTbTYPHI.

[IporpamMma oTpakaeT conaepkaHue oOydeHHs mpenMery «Dusuka» c
y4eTOM OCOOBbIX oOOpa3oBaTeldbHBIX MOTpeOHOcTel oOydaronuxcs ¢ 3IIP.
OBnameHue JaHHBIM yYEOHBIM TIPEAMETOM MPEICTABISIET  OMPEICIICHHYIO
TpyAHOCTh st oOywaromuxcst ¢ 3IIP. DT1o cBsizaHO ¢ 0OCOOEHHOCTSIMU
MBICITUTENIbHOM J1eATENbHOCTH, IEPUOTUIECKIMH KOJIEOAHUSIMHU BHUMAHHU S, MaJIbIM
00BEMOM TMaMATH, HEAOCTATOYHOCTHIO OOILEro 3amaca 3HaHWM, MOHMKEHHBIM
M03HaBaTEJIbHBIM UHTEPECOM M HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jl7is ipeoofieHusT TPYIHOCTeH B M3y4eHUH y4eOHOro mpeamera «DU3uka»
HeoOXoquMa ajanTainus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOKHOCTSIM JIaHHOM KaTEropuu OOYyYaromIMXCs, Y4YeT HX



OCOOCHHOCTEM pAa3BUTHUS: HCIIOJIB30BAHUE AQJITOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

JlaHHasi MporpaMMa KOHKPETH3UPYET COJEp)KaHUE MPEAMETHBIX TEM B
COOTBETCTBUM C TPEOOBaHUSMHU OOpPa30BaTEIBHOIO CTAHJAPTA, PEKOMEHAYEMYIO
HOCJIEI0BATEIBHOCTh U3YUEHUs Pa3fesioB (U3UKH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTro mpolecca, BO3PACTHBIX U
IICUXOJIOTUUECKUX O0COOeHHOCTeW oOydwarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0rmiero oOpa3oBaHusl, ONpeaesieT MUHUMAIBbHBIN HAa0Op OMBITOB, IEMOHCTpAIUH,
IPOBOJAMMBIX YYHTEIEM B Kiacce, JIabopaTOpHBIX pabOT, BBIMTOIHAEMBIX
O0yJarOIIIMHUCS.

Metoanyecko OCHOBOW M3y4eHMs Kypca «Pu3HMKa» Ha ypOBHE OCHOBHOTO
oO1iero o0pa3oBaHUs SBJIIETCS CUCTEMHO-IEATEIbHOCTHBII MOIXO,
00€eCIeYnBaOIINIA TOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3yJIbTaTOB  IOCPEJICTBOM  OpraHU3alMd  aKTUBHOMN
N03HABATEJIbHON AESITENbHOCTH O0YYarOIIMXCs, YTO OYEHb BAXHO MpPHU O0yUYEHUU
nereit ¢ 3I1IP, 111 KOTOPBIX XapaKTEPHO CHUKEHUE TIO3HABATEIbHON aKTUBHOCTH.

Obwue yenu n3ydeHuss yuyeOHoro mpenmera «®Pu3Mkay MpenCTaBICHbI B
denepanbHOM paboueli mporpaMmmMe OCHOBHOTO 00111er0 00pa3oBaHusl.

OCHOBHOMH 11€JIbI0 O0YUYEHUS A€TEN C 3aJepHKKOI ICUXUYECKOTO pa3BUTHS Ha
JAHHOM TMPEAMETE SBJIIETCS: IOBBIIIEHUE COLMAIBHOM aJanTaluu JIETed uepes
npuMeHeHue GU3NYEeCKUX 3HAaHUI Ha MPaKTHUKE.

Jlist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JJIsl HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO  0Opa3oBaTeibHYI0  MPOrpaMMYy,
JOMHUHUPYIOLLEE 3HAU€HHE MPUOOPETAIOT TaKKUE yeu, Kak:

= npuoOpeTeHne WHTepeca W cTpemiieHus oOydarommxcs c¢ 3IIP k
HAyYHOMY HM3YYE€HHIO MPUPOIbI, PA3BUTHE MX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

u pa3BuTHE 0a30BbIX NPEJCTABICHUN O HAYYHOM METOJIE TO3HAHUS U
dbopMHUpOBaHUE UCCIIETOBATEILCKOTO OTHOIICHHS K OKPY/KAIOITUM SIBIICHUSIM;
u dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYIMHOM JIJIst

obyuaroruxcs ¢ 3IIP ypoBHe, Kak pe3ynbrara U3y4eHUs OCHOB CTPOSHUSI MaTEPUHU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

. dbopMHUpoOBaHUE TIPEACTABICHUA O POJIA (PUUKH IS Pa3BUTHUS IPYTUX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTrxKeHne ITUX 1eel 00ecrieynBaeTCs peIICHUEM CISAYIONIUX 3a0ay.

. npuoOpeTeHre 6a30BbIX 3HAHUI O TUCKPETHOM CTPOEHUHU BEILIECTBA, O
MEXaHUYECKHUX, TETJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHNEe YMEHUM ONUCHIBATh U OOBSCHATh (PU3NYECKUE SIBICHUS
C MCTOJIb30BaHUEM TOJIYYEHHBIX 3HAHUW U C OTIOPOM Ha IMJIaH/CXeMY;

. OCBOCHUE METOJIOB pPEUIEHUS MPOCTEHIIMX pacyE€THBIX 3a1ad C
UCITIOJIb30BaHNEM (PU3HUECKUX MOJICNICH ¢ OMIOPOI Ha aJITOPUTM;

. pa3BUTHE YMEHUN HAOIIONATh MNPUPOAHBIC SIBICHHUS W BBITIOIHATH

OMBITHI, JabopaTopHble pabOThl M OKCIEPUMEHTAIbHBIE HUCCIEIOBAHUA C
UCIIOJIb30BaHUEM U3MEPUTENBHBIX MPUOOPOB (MO PYKOBOACTBOM YUHUTEs);



= ocBoeHHE TpuéMOB paborel ¢ wuHboOpMalMen  (PuU3UIECKOro
COJIEp)KaHMsl, BKJIIOYash WMH(OpPMAIMI0O O COBPEMEHHBIX TOCTHKEHUSX (U3HKH,
aHaJIu3 U OlICHUBaHUE UH(POPMALIUU;

= 3HAKOMCTBO cO cdepamMu  NpodecCCHOHANBHON  JESTENbHOCTH,
CBSI3aHHBIMU C (DU3HKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3NYECKOM HAYKH.

OcHoBoit  oOyuenuss  oOywaromuxcst ¢ 3[IP  Ha  mpeamerax
€CTECTBEHHOHAYYHOT'O LIMKJIA ABJISIETCS] PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuii (aHanM3, CHHTE3, CPaBHEHHE, OOOOINCHNME) HAa OCHOBE BBITIOJHEHUS
pa3BUBAIOIIMX YOPAXHEHUH, (OpPMUPOBAHME NPHUEMOB YMCTBEHHOW palbOTHI:
aHaIM3 HWCXOJHBIX JIAHHBIX, IUIAHUPOBAaHUWE MaTepuasa, OCYIIECTBICHHUE
MO3TAMHOIO U UTOTOBOTO CAMOKOHTPOJISI, @ TAKXKE OCYIIECTBIISIETCS JIMKBUAAIUS
npoOeIoB B 3HAHUSX, 3aKPEIUICHHE HW3YYEHHOTO MaTepuana, OoTpadoTKa
QITOPUTMOB, MIOBTOPEHHUE MPOMUIEHHOrO. boJblioe 3HaUYEHNE NMPUIAETCS YMEHHUIO
pacckazaTb O  BBINOJHEHHOHM paboTe ¢ MpaBWIbHBIM  yNOTpeOJICHUEM
COOTBETCTBYIOLLIEH TEPMUHOJIOTUM U COONIOACHUEM JIOTMUYECKHX CBS3€M B
n3iaraeMoMm Marepuaie. J{ns oOydaromuxcs 3I1IP Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl MO-IPEKHEMY SIBIISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIA YpPOBEHb
Pa3BUTHUS OTIEIBHBIX IICUXUYECKUX IPOLECCOB (BOCIPUITHS, BHUMAHUS, [TAMSTH,
MBILUICHUSI), CHWKEHHBIH YPOBEHb WHTEIUIEKTYaJbHOTO pPa3BUTHUSA, HU3KUN
YPOBEHb BBINOJHEHUSI YYE€OHBIX 3aJaHUM, HU3Kas YCHEIIHOCTh OOy4YEeHUSs.
[loaTomy  mipm U3YYECHUU ¢u3uku  Tpedyerca  LEJEHANpPaBICHHOE
WHTEJUIEKTyallbHOE  pa3BuTUe oOydaromuxcs ¢ 3I[IP, orTBewaromee ux
OCOOEHHOCTSIM M BO3MOXKHOCTSIM. Yd4eT ocoOeHHocTei oOydarommxca c 3IIP
TpeOyeT, 4TOOBl MPU M3YYEHUH HOBOTO MaTepHalia 005S3aTebHO MPOUCXOJUIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PAaCCMOTPEHUE TEM M BOMPOCOB,
pacKpbIBAOIIMX CBA3b (PU3MKU C OJKU3HBIO; AaKTyalu3alusi I[EPBUYHOTO
KU3HEHHOT'O OIbITAa O0YYaIOLIUXCA.

YcBoeHHE NporpaMMHOro MaTepuaia 1O (U3MKE BBI3BIBACT OOJbILINE
3aTpyaHeHus y oOyvatomuxcs ¢ 3I1P, mosatomy Teopusi uzyuaercsi 0e3 BBIBOJIOB
CIIOKHBIX (popmyit. 3anaum, TpeOyrone NPUMEHEHHSI CJI0KHBIX MaTeMaTUYECKUX
BbIUMCICHUM U (opmyn, B OCOOEHHOCTH Takux TeM, Kak «MexaHuueckoe
JNBIKEHUE», «ApXHMeIoBa cuia», «MexaHudecKas 3HEPrus», «IJEKTPUUYECKHE
SBJICHUS», «DJEKTPOMArHUTHBIC SIBJICHUS, PEIIAIOTCS B KJIAcC€ C MOMOUIBIO
YUUTEJIS.

Oco0oe BHMMaHUE MPU U3YUYEHUU Kypca (PU3MKHU yIenseTcs MOCTaHOBKE U
OpraHu3allid SKCIEPUMEHTa, a TakKe IMPOBEACHHUIO (MPEUMYIIECTBEHHO Ha
KQKJIOM YPOKE) KPaTKOBPEMEHHBIX AEMOHCTpalMii (BO3MOKHO C UCIIOJIb30BaHUEM
AIIEKTPOHHOM JIeMOHCTpaluu). HekoTopbie TeMbl 0053aTeIbHO TOJKHBI BKIOYATh
OTMOpHBbIE JIabopaTopHbIe PAdOTHI, KOTOPbIE PAa3BUBAIOT YMEHHE I0JIb30BATHCS
npocTelmuMMu puOopaMu, aHAIM3UPOBATh MOJy4YEHHbIE JaHHbIE. B CBS3U C
OCOOCHHOCTSIMM  TIOBEJIEHUSI U  JAesrenbHOCTH  oOywatommxcs ¢ 3IIP
(pacTOPMOXEHHOCTb, ~ HEOPraHM30BAHHOCTb)  MPEAYCMOTPEH  CTPOXKAUIIMIA
KOHTPOJIb 32 COOJIOJICHHEM MpPaBUI TEXHUKH O€30MacHOCTH MPHU MPOBEICHUU
71a00paTOPHBIX U MPAKTUYECKUX PadOT.



bonbmioe BHuUManue mnpu u3ydeHun Gu3ukd noapoctkamu ¢ 3[IP
oOpamiaercss Ha OBJIaJICHHE HMH MPAKTHUYECKUMU YMEHUSIMU W HaBbIKaAMHU.
[IpenycMarpuBaeTcs yMeHbIIEHUE 00bEMa TEOPETUUECKUX CBEACHUM, BKIIOUCHUE
OTIEJBHBIX TEM WM IeJNbIX pa3lejoB B Marepuaibl g 0030pHOTO,
O3HAKOMUTEIBHOTO WU (PaKyIbTaTUBHOTO M3y4yeHus. [Ipenaraercsa yMeHbIlICHHE
o0beMa MaTEeMaTUYECKUX BBIYUCICHHM 3a CYET YBEJIMYECHHS KadeCTBEHHOTO
ONMCAHUS SIBJIEHUW U MTPOLECCOB

JlocTaToyHOE KOJIMYECTBO BPEMEHHM OTBOJUTCA HAa PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (DU3UKH C JKU3HBIO, C TEMHU SIBICHHUSIMH,
HAOTIOICHUSAMH, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcUMalIbHO ~ UCIIOJNB3YIOTCS  MEXIPEAMETHBIE CBS3M C  TaKUMU
JTUCLUMIUIMHAMU, Kak reorpadus, Xumwus, Ouosiorusi, T.K. oOydaromuecss ¢ 3I1P
O0COOEHHO HYKJAIOTCS B MPEMOJHECEHUU OJIHOTO M TOTO ke Y4eOHOro mMarepuasia
B Pa3JIMYHBIX aclEKTaX, B €r0 BapbHUPOBAHUU, B HEOAHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUHA TOJYYEHHBIX 3HAaHUM W NpakThuueckux yMenwil. [lo3Bomss
paccMaTpuBaTh OJUMH W TOT K€ y4eOHBIM MaTepHall ¢ pa3HBbIX TOYEK 3PEHUf,
MEXIPEAMETHBIE CBS3M CIOCOOCTBYIOT €ro Jy4YllIeMy OCMBICICHHI0, Ooiiee
MIPOYHOMY 3aKPEIJICHUIO MTOJYYEHHBIX 3HAHUI U IPAKTUYECKUX YMEHUMN.

[IpumepHass TeMaTthueckas M TEPMHUHOJIOTMYECKAs JEKCHKAa [0 Kypcy
¢busuku coorBercTByeT @OIT OOO.

Coneprxanue BUAOB AesaTenbHOCTH o0yyatomuxcs ¢ 3[1P Ha ypokax ¢usuku
ompenenseTcss MX O0coObIMM OOpa3oBaTeibHBIMU TOTpeOHOCTSIMU. [loMumo
mupoko ucnosbdyembix B @OII OO0 oOmux ais Bcex 0O0ydaroIMXCs BHJIOB
JIEATEIIBHOCTH CJIENYET YCUJIUTh BUJbI ACSATEILHOCTH, CrielU(UUHbIC JJIsl TaHHOU
KaTeropuu JeTei, OO0EeCrneynBaIOIIUe OCMBICIEHHOE OCBOCHHUE COJEp KaHUS
oOpa3oBaHus MO NPEIMETY: YCUIIEHUE PEIMETHO-IPAKTUYECKON AESTENbHOCTU C
aKTHUBU3AalMEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C OMOPO Ha alTOPUTM;
«TOIIArOBOCTh» B HW3YYEHHM MAaTepualia; MCIOJIb30BaHUE IOMOJIHUTEIBHOMN
BU3YaJIbHOM OMOpPBI (CXEMBI, MAOJIOHBI, OMOPHbIE TAOJMIIBI); PEUYEBOM OTYET O
MpOIIECCE U pe3ysibTaTe AECATEIbHOCTH; BBINOJHEHHE CHEIUAIbHBIX 3aJaHul,
00€eCIeunBaAIOIINX KOPPEKIIUIO PETYIISINN Y4eOHO-TI03HABATEILHOM €SI TEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pPe3yJIbTaTa.

st obyuaromuxcsi ¢ 3P cyiiecTBeHHBIM SIBIISFOTCSI PUEMBI pabOTHI C
JIEKCUYECKUM MarepuanioM no npeaMmery. IIpoBoautcs crnemnuanbHas padoTa mo
BBEJICHUIO B aKTUBHBIN CIIOBaph O0YYAIOMINXCS COOTBETCTBYIOUIEH TEPMHUHOIOTHU.
N3yyaemble TEpMHHBI BBOJSTCS Ha IMOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyallbHAsA MOJJICPKKA, aJTOPUTMbI padOTHI C OINpPEACIIEHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyallu3aliid TEPMHUHOJIOTU Y.

B cBsi3u ¢ 0coObiMu 00pazoBaTeIbHBIMU MOTPEOHOCTSIMU OOYYAIOIIUXCS C
311P, npu 1uraHupoBaHWK PabOTHI yUYEHHWKA HA ypPOKE CIEAyeT MPHUIACPKUBATHCS
CJIEIYIOLUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAWMO: [aBaTh aJITOPUTM OTBETA; pa3pemiaTh
MOJIb30BAaThCSl IUJIAHOM, COCTABJICHHBIM MPHU MOJTOTOBKE JOMAIIHETO 3aJaHus;
JaBaTh OOJIBIIIE BPEMEHHM TOTOBHUTHCS K OTBETY Yy JOCKH; pasperniaTh aelaTh
MpeIBapUTEIbHBIE 3aMTMCH, TIOJIH30BAThHCS HATJISTHBIMU TIOCOOUSIMU.



2. Ilo BO3MOXHOCTH 3a7aBaTh OOYYArOIIMMCS HABOSIINE U YTOUYHSIOLINE
BOIPOCHI, KOTOPBIE IOMOTYT UM TOCJIEIOBATEIBHO U3JI0KUTH MaTEpHAll.

3. CucreMaTuyecku MpoBEPSTh YCBOEHUE MaTepuasa o TeMaM YpOKOB, JJIs
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOETIOB B MPOIIEIIIEM MaTepuare.

4. B mporecce u3y4eHUS] HOBOIO Marepuaja BHHUMAaHHE YYEHUKOB
oOpariaercss Ha HauboJiee CIOXHbBIE pa3ziesibl u3ydaeMoill Tembl. HeoOxomumo
yaiie oOpamaTbCsi K HUM C BOIPOCAMH, BBISICHSIOIIMMH [MOHUMaHHE y4eOHOTO
Marepualia, CTUMYJIUPOBATh BOMPOCHl MPH 3aTPYIHEHUSX B YCBOCHUU HOBOTO
Marepuania.

B cootBerctBUM ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO O00IIero oOpa3oBaHus Yy4eOHbIM mnpeameT «DuU3MKa»
BXOAUT B TNpeAMETHYI0 o00sacth «ECTeCTBEHHbIE HAyKW» U SBISIETCS
oOs3aTenbHbIM 11 u3ydyeHus. Copepxkanue ydeOHoro mnpeamera «Duszukay,
npenacraBieHHoe B denepanbHoil paboueit mporpamme, coorBerctByeTr PI'OC
00O, ®enepanbHOil 00pa3oBaTeIbHOM MPOrpaMMe  OCHOBHOTO  OOIIETO
oOpazoBanus, DenepalibHONW aJaNTUPOBAHHOW O0Opa30BaTEILHON MporpamMme
OCHOBHOT0 00111ero 00pa3oBaHus AJsi 00y4YaIOIUXCsl C 3a/I€PKKON ICUXUYECKOTO
pazButus. OOIIee YUCIO YacOB, PEKOMEHJIOBAHHBIX JJIsi M3y4YeHUs (DU3UKU HA
06a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B HEJEN0), B 8
kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 102 gaca (3 4aca B Hellemio).

Cooepoicanue 06yuenus
7 KUIIACC

Pasznes 1. ®u3uka u e€ poJib B IO3HAHUM OKPY’KaIOLIEro Mupa

®duszuka — Hayka O mnpupone. SBIeHUS TPUPOIBI (MCl). dusznueckue
SBJICHUSI: MEXAaHUYECKUE, TEIJIOBbIE, DJJICKTPUYECKUE, MArHUTHBIC, CBETOBBLIC,
3BYKOBBIE.

Oduznueckre BenWYuHBL. M3MmepeHue ¢usznueckux BenudyuH. Dusuueckue
npubopui®. Ioepewnocms usmepenuii. MexayHapoIHas CHCTEMA €IHHHIL.

Kak ¢usuka wu Jpyrue ecTecTBEHHbIE HAyKH H3y4aloT MPUPOIY.
Ecmecmeenno-nayunviti memoo nosHawusa: HaAOI00eHue, NOCMAaHO8KA HAYYHO2O0
8onpoca, 8blOBUNCEHUE 2UNOME3, IKCHEPUMEHM NO NPOBepKe 2Unomes, 00bICHeHUe
Hab00aemoeo aenenus. Onucanue uzuueckux A61eHuUll ¢ NOMOUbIO MOOeel.

[IpeameT u MeTOaBI PU3UKH.

jIeJuoncmpauuu3

1. MexaHnuueckue, TEIJIOBbIE, JJICKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusndeckue NpuOOpPsl U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U(GPOBBIM MPUOOPOM.
Jlabopamopnuie padbomul u onvimol

! MC — asmeMeHTHI COIEpXKAHHS, BKIIOYAIOUIHE MEXIPEIMETHBIE CBS3H, KOTOpPHIE MOAPOGHEE DPACKPHITHI B
TEMaTHYECKOM TUIAHHUPOBaHUH.

2 3jech W jamee KypCHBOM O0O3HAYCHBI TEMBI, M3YUEHHE KOTOPHIX IPOBOAMTCS B O3HAKOMHTCIHHOM ILIAHE.
[lenaror caMOCTOSTENEHO ONpeiessieT 00bEeM H3y4aeMoro MaTepHaa.

% Bce Jemonctpamuu u JlaGopaTopHele paGOTHI, NPEACTABICHHBIC B COACPIKAHMHM, IOIMYCKACTCS (MOXKHO)
MPOBOJIUTD, UCIOJIB3YsI HH(POPMALMOHHBIE U AJIEKTPOHHBIC TEXHOJIOTUH (LN(pPOBBIE 00pa30BaTEIbHBIE PECYPCHI).



1.Onpenenenne LeHbl AENEHHUS HM3MEPUTENBHOrO Mpudopa (MCHOJB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. I3aMepeHune pacCTOSHUM.

3. smepenne o0bEMa KUJIKOCTH M TBEPAOTO Tea

4. Onpedenenue pazmepos Maivlx mei.

5. Usmepenue TtemmepaTypbl MPH MOMOIIM >KUJIKOCTHOTO TEPMOMETpa H
JaTyuKa TeMIIepaTyphl.

6. Ilposedenue uccredosanusi no npogepke cunomesvl. OAIbHOCMb NOIEMA
Wapuxa, nywerHHo20 20pu30oHmMaIbHO, mem Ooibule, yem Ooibule 8bLICOMA NYCKd.

Pa3nen 2. [lepBoHayajibHbIE CBeIeHUSI O CTPOEHUM BelllecTBA

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, ux pasmepovl. Onvimoi,
odokaszvlearoujue OUCKpemHoe CmpoeHue 8euecmada.

JIBmxenne dyactul] BemiecTBa. CBs3b CKOPOCTH JIBIDKCHHSI YACTHI[ C
temrneparypoii. bpoyHoBckoe npmxenue, nuddysus. Bzaumooeiicmsue uacmuy
seuecmsa. NPpUmsdiceHue U OMmmaikusaHue.

ArperaTtHble COCTOSIHHS BEIIECTBA: CMpOeHue 2az08, JHcuoKocmeu u
meépovix (Kpucmaiiuveckux) mei. Bzaumocssnso medicoy ceolicmeamu eeuecmas 8
PA3HLIX  A2PE2AMHBIX COCMOSHUAX U UX AMOMHO-MOAEKVIISIPHbIM  CIMPOEHUEM.
Ocobennocmu azpe2amubix COCMOSHUL 800bL.

jIeM(mcmpauuu4

1. HabGmonenrne OpOyHOBCKOTO JIBHXKCHHUSI.

2. Ha6monenue nuddyszuu.

3. Habmooenue  s6nenuti,  OOBACHAOWUXCSA  NPUMSAICEHUEM  UIU
OMMANKUBAHUeM Yacmuy eeuecmad.

Jlabopamopnuie padbomul u onvimol

1. Oyenxa OJuamempa amoma MemoOOM psd08 (C UCHOIL30BAHUEM
gomoepadghuii).

2. OnBITHI IO HAOMFOAECHUIO TEIIJIOBOTO PACIIUPEHUS T'a30B.

3. OnbITl IO OOHAPYKEHUIO JEHUCTBUSA CHJI MOJEKYJSIPHOTO MPUTKEHUS
(21eKmpoHHan 0eMoHCmpayus).

Pa3nen 3. /IBuskeHue U B3aUMoaeiCTBHE TeJl

Mexanuueckoe IBWKeHHWE. PaBHOMEpHOE M HEpaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpedHss ckopocmv npu HepasHoMepHoM OgudiceHuu. Pacd€T myTu u
BPEMCHU JIBHKCHUS.

SABnenue uHepuuu. 3axkoH uHepyuu. B3aumooleticmeue men Kax npuduHa
UsMeHeHUus: ckopocmu 08udicenusi mel. Macca xkax mepa unepmuocmu mena.
[InoTHOCTH BemiecTBa. Cgs3b MIOMHOCMU C KOJUYECMBOM MOJIEKYl 8 eOUHUye
0b6véMa sewecmaa.

Cuna Kak XapakTepucTuKa B3aumoAeucTBus Tei. Cuna ynpyeocmu N 3aKOH
I'yka. Usmepenue cunvl ¢ nomowpro ounamomempa. SIBI€HUE TATOTEHUS U CUJIA
Tsokectu. Cuna msowcecmu na opyeux nianemax (MC). Bec tena. HeBecomocTh.
CnoxeHue CHil, HalpaBJIEHHBIX 1O OHOM npsiMoi. PaBHoaelcTBytomas cui. Cuna

* 31ech ¥ 1aJiee PUBOMTCS PACIIMPEHHBIN IEPEUeHb TA0PATOPHBIX PabOT H ONBITOB, H3 KOTOPOTO YYHTEIb
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.



mpenus. Tpenue ckonvoxcenus u mpeuue noxos. Tpenue 6 npupode u mexuuxe
(MC).

jlemoncmpauuu3
Habmronenne MexaHnuecKoro JIBHKEHUS TeNa.
N3mepenne ckopoCTH NPSIMOTUHEHHOTO ABUKCHUSI.
HaGnronenue siBjeHUST HHEPLIMH.
HabGmronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.
CnoxeHue CUJl, HallPaBJICHHBIX IO OJTHOM MPSIMOM.

./Iaéopamopuble pabomul u onvimul

1. OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBWXKEHUs (IIapuka B
KUIKOCTH, MOJIETU DJIEKTPUUECKOrO0 AaBTOMOOWIS U T.L.) (?71€KmpoHHAaA
oemMoHcmpauus).

ook wnE

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKECHHS OpycKa WM IIapuKa I1o
HaKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPJOTO Tea.

4, OMBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTbD PACTSKEHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIbKCHUS

OT Beca TeJla U XapaKTepa COMPUKACAIONIUXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTE U ra30B

Hanenue. Cnocobvl ymenvuienus: u ygeaudenus oaenenus. /lagnenue 2asa.
3asucumocms Oasnenus eaza om o006véma, memnepamypul. llepedaua oOasnerus
meepoviMu menamu, scuokocmamu u 2azamu. 3axou Ilackana. Ilneemamuueckue
Mawiunbl. 3aBUCUMOCTh JABJICHUS JKUAKOCTH OT T©iyOunsl. Coobwarowuecs
cocyouwl. ' uopasnuueckue mexanusmol.

AtMocdepa 3emnu u armocheproe nasieHue. llpuuuHvl cyuyecmeosanus
6030ywHou obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgepro2o
oasneHus. 3as8UcumMocms AmMocepHo2o 0agleHus. Om BblCOmbl HAO YPOGHEM
mops. Tlpubopwi 01 uzmepenus ammocgheprnoco 0asieHusl.

Heticmeue orcuokocmu u  2aza  HA  NOSPYICEHHOE 8 HUX  Mmeo.
BoeitankuBarorass  (apxumesnoBa) cuna. 3axkor Apxumeoa. [lnasamue men.
Bo3zoyxonnasanue.

Hemoncmpauuu
3aBUCUMOCTh JAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBieHne necTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIONIEH CUITBI OT 00bEMA TOTPYKEHHON YaCTH
TeJa U TNIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue TuTaBaHUS TeN: IUIABAaHWE WM TOTPY)KEHHE Tel B
3aBUCHUMOCTH OT COOTHOIIICHUS TIJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimot

ouhkwnE



1. MccaenoBanue 3aBHCHMMOCTH Beca Tela B BOJEe OT 00BEMa
MOrPY>KEHHOM B )KUIKOCTh YACTH TeEJa.

2. OnpenesieHUe BBITAJKUBAIONMICH CHJIBI, JIEHCTBYIOLICH Ha TEJo,
MOrPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, IEMCTBYIOIIEH Ha
TEJIO B KUJIKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH BBITAIKUBAIOLICH CHIIBI,
JEUCTBYIONIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
Teja U OT INIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKU H
OIIpEIIEIIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas padota. MOIIHOCTb.

[IpocTeic MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [Ipasuno
pasnogecusi puviuaea. Ilpumenenue npasuna paenosecusi pvivazea K 0OJI0K).
«3onomoe  npasunoy mexanuxu. KIIJI mnpocteix MexaHusmoB. IIpoctbie
MEXaHHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas odHeprus. Kuuemuueckas u nOMeHYualbHAsi SHEPIUslL.
Ilpespawenue 00Ho20 8uOa mexanuueckol sHepauu 8 Opyeoil. 3aKOH COXPaHCHUS
DHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

JaGopamopnvie pa6omet u onvimot’

1. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUXKCHUHU
TeJia 10 TOPU3OHTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue ycnoBUil paBHOBECHUSI pblyara.

3. N3mepenne  KIIJI  HAKJIOHHOW  IUIOCKOCTH  (371eKMPOHHAA
oemoncmpayusi).

4, N3yuenue 3aKOHa COXpaHEHUs MEXaHUYECKON DHEPIUU

(2/1eKmMpOHHAA 0eMOHCMPAUUsL).

8 KJIACC

Pa3nea 6. TensioBble sIBJIEHUS

OcHoBHbIE NON0JNCEHUS MOJEKYIAPHO-KUHEMUYEeCKOU mMeopuu CmpoeHus.
sewecmsa. Macca u pazmepvt amomos u monekyi. Onvimsl, nOOmMeEepAHcOarOUUe
OCHOBHbIE NONOHCEHUSL MOTEKYTAPHO-KUHEMUYEeCKOU meopuul.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. ObwvsicHeHue c8oticms 2a3o8, HcuoKocmeli u
MeEPObIX Mmejl HA OCHO8E MNONONCEHU MONEKYIAPHO-KUHEMUYECKOU Meopul.
CmaunBaHUe u KanuiisapHule seieHus. Teniosoe pacuuperue u cocamue.

Temneparypa. Cesa3b memnepamypvl co CKOPOCHMbIO MENI08020 OBUNCECHUS
yacmuy.

Baytpenunsis  sHeprusi. Cnocobvl  uzmeHeHusi GHYMpEHHeU  IHepPeUl:
mennonepeoaia u cogepuieHue  pabomul. Buowl menionepeoayu:
Menionpo8oOHOCMb, KOHBEKYUSL, U3JIyYeHUe.



KonuyecTtBo Temnotel. Yoenvnasn mennoémxocmo sewecmea. Tennooomen u
menjiogoe pasHosecue. YpasnueHue meniogozo oaiauca.

lInasnenue u omeepoesanue Kpucmailuyeckux eewecms. YoenvHas
mennioma naasnrenus. Ilapoobpazoeanue u komoencayus. Hcenapenue (MC).
Kunenue. Yoenvnas mennoma napoobpazosanus. 3agucumocms memnepamypwl
KUneHusi om ammocghepHozo oasnenus. Baasicnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opaHus.

Ipunyunovr pabomuor mennoswvix osucameneu. KII/[ mennogozo osucamers.
Tennosvie 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawjenus dsuepauu 8 meniogvix npoyeccax (MC).

Jemoncmpayuu
HaOGmronenre OpoyHOBCKOTO ABUKEHUS.
HaGmonenue nuddysun.
HaGmronenue siBjeHUI cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.
HaGmroneHue TemioBoro pacuupeHus Teml.
W3meHeHue naBiieHUs Ta3a MpU HU3MEHEHUU 00BbEMA M HarpeBaHUU
WM OXJIKJICHUH.

abhwhE

6. [IpaBuiia U3MepEHUs TEMITEPATYPBI.

7. Buasl Terionepenaym.

8. OxJaxxieHue Ipy COBEPUICHUH PabOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CUJIaMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabGmroaeHune KUIEHUS.

12. HalGmnrogeHue moCTOSHCTBA TEMITEpaTyphl MPH TIIABJICHUH.
13. Mopenu TEIUIOBBIX ABATATENEH.

Jlabopamopnuie padbomut u onvimol

1. OneITl 1O  OOHAPYXKEHUIO  JEHCTBUSA CHJI  MOJICKYJSIPHOTO
OPUTSDKEHUS (I71eKMPOHHAA 0EMOHCMPAYUSL).

2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJTH caxapa.

3. OneITHl 10 HAOIIOJECHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH
Y TBEPIBIX TEI.

4, Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3/yXa OT €ro
00BEMa M HArPEeBAHMS WITH OXJIAXKICHHUS.

6.  Ilposepxka eunome3svl JNUHEUHOU 3ABUCUMOCMU OJUHBI CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mMpYOKe Om memMnepamypbl.

7. HabnroneHne mM3MeHEHUS BHYTPEHHEH HSHEPruy Tejla B pe3yJIbTaTe
TEIJIoNepead ¥ padOTHl BHEITHUX CHIJI.

8. HccnenoBanre SBICHHS TEINIOOOMEHA TIPH CMEIIMBAHUK XOJIOAHOW 1
ropstYeN BOJIBL.

9. Onpedenenue Koauuecmea menjiomel, NOJYYEHHO20 6000U NpU

Mensi00oMeHe ¢ HazpemvbiM MemaiiudecKum YuiuHOpOoM.
10. HccnenoBaHue mporecca UCTIapeHHs..
11. OmnpeneneHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.
12.  Onpeoenenue yoenvroti meniomol NiasieHUs 1bod.



Pa3znen 7. DineKkTpuuyecKue U MATHUTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poaa >JIEKTpUUYECKUX 3apsaoB. BzaumonelicTBue
3apsKEHHBIX TEJl.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 3ieKmpuyeckux nonei (Ha
Ka4eCmeeHHOM YPO8He).

Hocumenu snexmpuueckux 3apsaoos. InemeHmapHsiii 31eKmpuyeckull 3apsio.
Cmpoenue amoma. IIpOBOJHUKM W  JMDJEKTPUKH. 3aKOH COXPAHEHMUS
AIEKTPUUYECKOTO 3apsia.

DNeKTpuYecKud TOK. Ycnosus cywecmeosanus 31eKmpuyecko2o moKd.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmpUuiecKull mox 8 HCUuOKOCHsX U 2a3ax.

PaGota u MONIIHOCTH AIEKTPUUYECKOTO TOKa. 3axon [[coyna—/lenya.
Dnekmpuueckue yenu u nompebumenu I1eKMPUYECKOU OSHepeUu 8 Oblmy.
OnekTtpuueckas uemnb. Cuia Toka. DIeKTpudyeckoe HanpsikeHue. COnmpoTUBIECHUE
MPOBOJIHUKA. YOoenvHoe conpomusnenue gewgecmaa. 3akon OMa Jyisi yqacTKa LETIH.
[locnenoBaTenpHOE M MapaJUIEIbHOE COEIMHEHUE NPOBOJHHUKOB. Kopomkoe
3amMbIKanue.

[TocrosiHHbIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
Maenumnoe none. Maenumnoe none 3emnu u e2o 3Hauenue OJisl HCU3HU Ha 3emie.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moka. Ilpumenenue
9NEeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAacHUMHO20 NOAid HA NPOBOOHUK C
MOKOM. Onexmpoosueamerns HOCMOSAHHO20 moxa. Hcnonvzosanue
aneKmpooguzameneti 8 MexXHU4ecKux yCmpoucmeax u Ha mpaicnopme.

Onvimur  @apaoes. Aenenue aInekmpomacHumuou uHOykyuu. Ilpasuno
Jenya. Onexmpocenepamop. Cnocobvl noayueHus I1eKmpudeckol OdHepul.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpavyuu

1. DneKTpu3aius Tel.

2. JIBa poja 3JIEKTPUYECKUX 3apsS0B M B3aUMOJIECHCTBHUE 3apsiKEHHBIX
TeI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

0. DIeKTpU4EeCKHUil TOK B HKHUJIKOCTH.

1. T'a30BbIit pa3ps.

12. H3mepeHwne CUiibl TOKa aMIIEPMETPOM.

13. H3mepenwue >MeKTPUIECKOTO HATIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBIICHUI.

15. BzaumopeiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuE HEBO3ZMOXKHOCTH Pa3/ICICHUS TTOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

HEB©ooNOoO O~ W



18.  OmpIT OpcTena.

19. MarnuTHoe€ nose Toka. DIEKTPOMArHur.

20.  [le¥icTBUE€ MarHUTHOTO TOJIsi HA TPOBOJHUK C TOKOM.

21.  DneKTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBICHUS JIEKTPOMArHUTHOW MHIYKIIMH.

23.  Omnpbitel dapajes.

24. 3aBUCHUMOCTb HANpaBIEHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

25.  DJexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimoul

1. OnpITel 1O HAOMIOJEHUIO SJIEKTPU3ALMKM TeJl WHAYKUUMEH W TpH
CONIPHUKOCHOBEHUH.

2. HccnenoBanue NEWCTBUS DSJICKTPUYECKOTO TOJS HA MPOBOAHHUKU M
JTUDJIEKTPUKH.

3. COopka u npoBepka paboThI IEKTPUIYECKOM I[EMU MOCTOSHHOTO TOKA.

4, W3mepenune u peryaupoBaHie CUIIbI TOKA.

S. N3mepenune u peryanpoBaHue HAMPSHKEHUS.

6.  HUccrneoosanue 3asucumocmu cuibl Mmoxd, uoyuje2o uepe3 pe3ucmop,
Oom COnpOMUBIEHUS PE3UCMOPA U HANPANCEHUS. HA pe3Ucmope.

7. Onvimel,  OeMOHCmMpupyrwue  3d8UCUMOCTMb  JIEKMPULECKO20
CONnpOmMuGIeHUsl NPOBOOHUKA OM €20 ONUMbl, NIOWAO0U NONEPeYHO20 CedeHusl U
mamepuana.

8.  Ilposepka npasuna crodxiceHusi HanpsaXCeHUl NPu Nocied08amebHOM
COeOUHeHUU 08YX Pe3UCOPO8.

9.  Ilposepxa npasuna Ons cuivl Moka Npu NApaiIeibHOM COeOUHeHUU
Dpe3ucmopos.

10. Ompenenenue pabOTHl DIEKTPUYECKOTO TOKA, HAYIIETO Yepe3
pe3ucCTop.

11. OmnpeneneHue MOITHOCTH JJIEKTPUUYSCKOTO TOKA, BBIACISICMONW Ha
pe3ucTope.

12. WccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY,
OT HaIPsDKEHUS HA HEU.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnepoBaHue MarHUTHOTO B3aUMOCHCTBHS ITOCTOSHHBIX MAarHUTOB.

15. H3yyeHue MarHWTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB TIPH HUX
00BbEIMHEHUU U Pa3JICJICHUH.

16. WccnenoBanue JEHCTBUSI DJIEKTPUYECKOTO TOKa HA MAarHUTHYIO
CTpEIIKY.

17. OnpITel, AESMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUS
KaTYIIKWA C TOKOM M MarHuTa OT CHJIBI TOKA M HAMPaBIICHUS TOKA B KaTYIIKE.

18. H3yuenue ACHCTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.

19. Koucmpyuposarue u uzyyerue pabomsi 31eKmpoogueames.

20. Usmepenune KIIJ anekTpoaBUraTebHOM yCTaHOBKH.

21. OmnpITel TIO WCCIEAOBAHUIO SBICHUS DJIEKTPOMArHUTHOW WHIYKITUU:
WCCJICIOBAHNE U3MEHEHU 3HAUCHUS 1 HAIIPaBJICHUS MHAYKIITMOHHOTO TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJICHUSA

Mexannueckoe JBHkKeHHE. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBukenue. Hepasnomepnoe npsamonuneunoe osudicenue. CpenHss u MeHOBEHHAs
CKOpOCMb mea Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pagnoyckopennoe npamonuHetinoe osudicenue. CBOOOIHOE
nagenue. Onvimol [ anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBoiii 3akoH Hprotona. Bropon 3akoH Herorona. Tperuin 3akoH
Herorona. llpunyun cynepnosuyuu cus.

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

Cuna TSHKECTH U 3aKOH BCEMHPHOIO TSATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nafeHusi. /{euowcenue naanem eoxkpye Coanya (MC). Ilepsas rocmuueckas
ckopocmyb. Hegecomocmsb u nepecpy3Ku.

PaBHOBecue MatepuaibHON TOYKU. AOcontomHo meépooe meno. Pasnosecue
meépooeo mena ¢ 3aKpenjiéHHou ocvio epaujeHus. MoMeHT cuibl. [Jenmp
msdcecmu.

Nmnynec tena. Mzmenenue umnynvca. Umnynve cunvl. 3aKOH COXPAHEHUS
uMmiyibsca. PeaktuBnoe asuxenue (MC).

Mexanuueckass pabota U MOIIHOCTb. PaboTa cun TsKecTu, ynpyzocmu,
mpenus. Césa3b onepeuu u pabomwi. IloTeHUMaIbHAS SHEPTUS TENA, TOJAHATOrO HAJl
IIOBEPXHOCTBIO  3eMIM. [lomenyuanvHas  3Hepeusi — CHCamou  NPYIHCUHDL.
Kunernueckas sHeprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXpPaHEHUS
MEXaHHYECKON JHEPTUH.

Jlemoncmpavyuu

1. HabGnrogenne MexaHMueCcKoro JBIKEHUSI Te€lla OTHOCUTEIFHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE NyTE€l U TPACKTOPUIM JBUKEHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

3. N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.

4, HccnenoBanne Mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaOmronenune ABUKEHUsI TeJia M0 OKPYKHOCTH.

6. HaOmronenne MexaHWYeCKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME

orcuéra «Tenexka» Tmpu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHKECHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

1. 3aBUCMMOCTh YCKOPEHHMSI T€Ja OT MacChl Tella U JCUCTBYIOIIEH Ha
HETO CHUJIBI.

8. Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TElL.

9. N3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

10. Ilepemaua umiynbca Mpu B3aUMOJICHCTBUU TEJL.

11. TIpeoOpa3oBaHus SHEPTUU MTPU B3aUMOJICHCTBUH TEI.

12. CoxpaneHue UMIyJibca MpU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHue uMmysbca npu abCOTIOTHO yIPYTroM B3aUMOACHCTBUU.



14. HaOnroneHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM IaJICHHUU.

16. CoxpaHeHHe MEXaHWYECKOM OHHEPruu TpH JBIKEHUU Teja TMOJ]
JEUCTBUEM MPY>KUHBI.

Jlabopamopnuie padbomoul u onvimol

1.  Koucmpyuposanue mpaxma 07  paseoHa U  OdlbHeuue2o
PABHOMEPHO20 OBUINCEHUS UWLAPUKA UTU TNENEHCKU.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHUST OpyCKa WITH JIBHKCHUS
HIapUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OnpeneneHne yCKOPEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOU IUTOCKOCTH.

4, HccnenoBanve  3aBUCUMOCTH ~ NYTH  OT  BpPEMEHU  MpHU
PaBHOYCKOPEHHOM JBUXEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. Ilposepka cunomesvi: eciu npu pagHOYCKOPEHHOM OBUdCEHUU 0e3

HayaIbHOU CKopocmu nymu OMmMHOCANMCA KAk pﬂd HeYemmbix yucen, mo
coomeenmcmseayruue npomMessICYmKu 6pemeru O0O0UHAKOBDIL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBXEHHS OT CHIIBI
HOPMAaJIbHOTO JJABJICHHUSI.

7. Omnpenenenne KO3PPUIUEHTA TPEHUS CKOIbXKEHHUS.

8. Omnpenenenne KECTKOCTU IPYKUHBI.

9. Onpenenenue paOOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBHXKEHHH

TeJa M0 TOPU30HTATIBLHOM MTOBEPXHOCTH.

10. Ompenenenne pabOTBI CUJIBI YOPYTOCTH TIPH TMOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABMKHOTO M MTOABHUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHEHHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJieOaHUs M BOJIHbI

Konebarenbnoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHUM:
MEepHoJl, YacToTa, aMmIuIUTyAa. Mamemamuueckuii u NPYHCUHHBIUL MASMHUKU.
IIpespawenue snepeuu npu KoiedamenrbHOM O8UNCEHUU.

3aryxatoutue konedanus. BeiHnyxaeHHble Kojebanus. Pezonanc.

Mexanuueckue BOJHBL. CBONCTBa MEXaHWYECKUX BOJH. [IpodonbHule u
nonepeyHvie B60HbL. J[IUHA BOIHLL U CKOPOCMb €€  PACNPOCMPAHEHUS.
Mexanuueckue oinbl 8 meépoom meie, ceticmudeckue sonmvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaseyx u
VIbMPA3BYK.

Hemoncmpauuu

1. HaOmronenne kosie0aHuii Teln o4 AEUCTBUEM CHUIBI TSKECTH M CHUJIBI
YIPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTU U Ha MIPYKUHE.

3. HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.

4, PacnpocTpanenre npo0IbHBIX 1 ITOMEPEIHBIX BOJIH.

5. Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI1 pe30HAHC.

Jlabopamopnwie padbomut u onvimol



1. OnpeneneHne 4acToTbl M NEpHOJA KOJeOaHM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmnpeneneHre 4acTOThI U NEPHOJIa KOJIECOaHUM NPy KUHHOTO MasiTHUKA
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

3. HccnenoBanre 3aBUCUMOCTH TEpHOJa KoJeOaHUN TMOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4, HccnenoBanre 3aBUCHMOCTH Tepuofa KoJieOaHUN MPYKUHHOTO
MasTHUKA OT MACCBI I'Py3a (2/1eKMPOHHAA 0EMOHCIMPAUUA).

S. [IpoBepka HE3aBUCUMOCTH MEpUOAa KOJIeOaHU Ipy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Tiepuoaa KoJeOaHUit
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBIL.

7. N3mepenre yCKOpeHHs CBOOOAHOTO TMaJeHUs  (2J1eKMPOHHAA
oemMoHCcmpayusi).

Pa3znes 10. D1eKTPOMATrHUTHOE MOJIE U JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE  TOJie.  DJIEKTpOMarHuTHele  BOJHBL.  Ceoiicmea
anekmpomazHumuulx 6oaH. Lllkana snekmpomacHumuoulx 60aH. HcnonvzosaHue
9NeKMPOMACHUMHBIX GOJIH OJ1s1 COMOBOU CEA3U.

DnekTpoMarHuTHas npupojga cBera. CkopocTb cBeta. BollHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu

1. CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BosHoBBIE CBOMCTBA CBETA.

JaGopamopuvie pabomot u onvimol”

1. WN3ydeHne CBOWCTB  JJIEKTPOMArHUTHBIX BOJH C  MOMOIIBIO
MOOUIBHOTO TenedoHa.

Pa3znes 11. CBeToBbI€ ABJICHUS

JlyueBass ~ momenb  cBera.  McrouHuku — cBeta.  IIpamonunetinoe
pacnpocmpanenue ceema. 3ammenus Connya u Jlynol. OTpaxxeHHE CBeETA.
IInockoe 3epkano. 3akon ompasiceHus ceema.

[Ipenomnenue cBera. 3aKOH MpeNOMIEHUs cBeTa. [lonHoe 6HympeHHee
ompadicenue ceema. Hcnonv3oeanue NOIHO20 6HYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xom nydet B juH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meneckona (MC). [ na3z kak onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCMb.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onvimwi Hvromona. Cnoowcenue
CNeKmMpanbHbIX YEEMO8.

Hemoncmpauuu

1. [IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Toryuenne wu300pakeHW! B IUIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKanax.

4, [Ipenomnenue ceera.

5. OnTuuecKuii CBETOBO/I.



6 Xona mydeil B cobuparoiieii TnH3e.

7 XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

8. [Tonyuenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

Q. [Tpuniun aeiictBus oToanmapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mopens riasa.

11. Pasnoxenue 0enoro cBeTa B CIIEKTP.

12. TlomydyeHue 6e10T0 CBETA IPU CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie padbomul u onvimol

1. HccnenoBanre 3aBUCHMOCTH YTJIa OTPAXEHHUS CBETOBOTO JIyda OT
yriia najacHusl.

2. W3ydenne XapakTEepPUCTHK W300paKCHHUS TMIpeaAMeTa B  IIOCKOM
3epKale.

3. HccnenoBanre 3aBUCHMOCTH YIJIa TIPEIOMIICHUS CBETOBOTO JIyda OT
yTJia MaJICHUs] Ha TPAHUIE «BO3TYX—CTEKIION.

4, [TonyueHnne n300pakeHUH C TTOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. OnpeneneHue  (GOKYCHOTO PACCTOSHUS W ONTHYECKOH  CHUIBI
coOuparoIelt TUH3HI (2J1eKMPOHHAA 0EMOHCIPAYUSL).

6. OnbITEI 1O Pa3NIOKEHUIO OEJOro CBeTa B CHEKTP (2J1eKmpoHHAA
oemMoHCcmpayusi).

7. OMBITHI IO BOCIIPHUATHIO I[BETA MPEJAMETOB IIPU UX HAOIIOICHUH Yepe3

LIBETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBaHTOBbBIE SIBJIEHUS

Onvimul Pesepghopoa n nmanerapHas Mojiens aroMa. Mojienb atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmeot.

PanunoaktuBHOCTB. Anbgha-, bema- u eamma-uznyienus. CTpoeHUE aTOMHOIO
anpa. Hyxnounas moodenv amomnozo sadpa. Hzomonwvi. PaouoaxmusHbie
npespawerus. Ilepuoo nonypacnaoa amomHwix soep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOIO M MacCOBOTO YHCEN.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

SnepHas sHepreTuka. /leiicmeus paouoOaKmMuHbIX U3IYYeHUll HA JHCUBbLE
opeanuzmol (MC).

Jlemoncmpavyuu
CrexTpbl U3Ty4YCeHUsI U TTOTJIONICHHUS.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Boaopoa.

HaOmronenue tpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Peructpanus u3aydeHus MPUPOIHBIX MUHEPAIOB U MPOIYKTOB.
JIaﬁopamopre pabomul u onvtmol

ok wdrE

1.  Habnoodenue cniowHblx u TUHEUYAmMblX CNEKMPO8 U3 UEHUS.

2. HccnenoBanre TPEKOB: U3BMEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY
nyTH (110 ¢poTorpadusim) (271eKmpoHHA OeMOHCMPAUU).

3. N3mepenne paanoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCMPAUU).

IHoBTOpPUTEIBLHO0-0000 1AM MOAYIb



[ToBTOpHUTENTHEHO-0000MAIOIINI MOAYJTh IPETHAZHAYCH JIJISI CUCTEMATU3AINH
U 0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
IPUOOPETEHHOTO MPHU U3YUEHUU BCErO Kypca (QU3HUKU.

[Ipy n3yyeHnn JaHHOTO MOAYJS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECeunBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHO-HAY4YHAas] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHHS], TPUMEHSA [OJYYEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOIO pas3zeia peannus3yercs
3a CYET TOT0, YTO y4alIUeCs BBIMOIHSIIOT 3aJJaHUsI, B KOTOPBIX UM MPEIaracTcs:

" Ha OCHOBE IMOJYYEHHBIX 3HAHUW pACMO3HABATH M HAYYHO OOBSICHATH
dbu3nUecKue SBIECHUS B OKPYXKaIOIIel MPUPOE U MOBCETHEBHOMN KU3HU;

" HCHOJIB30BATh  IIOJ  PYKOBOACTBOM  II€arora  Hay4yHbIE€  METOJbI
uccienoBanusa (U3MYECKUX SIBICHUM, B TOM 4YHCIE JUJISI MPOBEPKU TUIIOTE3 U
ITOJIy4YE€HUSI TEOPETUUECKUX BBIBOJIOB;

" OOBSICHATH C OMOPON HAa NUJAKTUUYECKUN Marepual Mocie 0OCYKICHHS C
MearoroM Hay4Hble OCHOBBI HamOOJee BaXHBIX OCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HallpUMEP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMUHBIX MCTOYHUKOB
SHEPrMHd HA OCHOBE 3aKOHA MPEBPAILICHHS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.

Kaxnas w3 Tem pmaHHOro paszaena BKIKOYAET OKCIEPUMEHTAIBHOE
UCCJIEeIOBaHUE 00O0OUIAIOMIEro XapakTepa HAa YCMOTPEHHME Ienarora U IpH €ero
noMoni. Pasnen 3aBepmiaercss NpOBEACHUEM JIMATHOCTUYECKOW M OLICHOYHOMU
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

IInanupyemole pezynromamaoi
JIMYHOCTHBIE PE3YJIBTATDI:

B pesyabrare wu3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus y oOyuatomerocss ¢ 3I[IP Oymyr cdopmupoBaHbl clieayromme
JMYHOCTHBIE PE3yJbTaThl B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

IIPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nuecKoil HayKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXIECHUU 00II€CTBEHHO-3HAUMMBIX
U OTUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHWEM JOCTHIKEHUH
busuKy;

OCO3HaHHE BAXKHOCTH MOPAJIbHO-ITUUECKUX MPHUHIMIIOB B JEATEIBHOCTH
Y4EHOrO;

3) 3CTETUYECKOr0 BOCIIUTAHUSI:

BOCIPUATHE SCTETUUYECKUX KadecTB (PU3MUECKON HAyKu: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;



4) LIEHHOCTH HAyYHOT'O TO3HAHUSA:

OCO3HaHWE IEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpa, OCHOBBI PA3BUTHSA TEXHOJOTUM, BaKHEHINEW COCTaBIISIONICH
KYJbTYPHI,

pa3BUTHE HAYYHOUW II0O03HATENLHOCTH, MHTEpeca K HCCIEI0BATEIbCKOM
NEesTEeIbHOCTH;

5) dbopmupoBaHUs KYJIbTYPbI 3I0POBbsI K SMOIMOHAIBHOTO OJIaronoJIyqHs:

OCO3HaHWE TICHHOCTH Oe30omacHoro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTU TpaBUJl O€30MacHOTO TIOBEJCHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C SJEKTPUYECKUM U TEIUIOBBIM OOOpPYJOBaHHEM B
JIOMAITHUX yCIIOBUSX;

c()OpPMHPOBAHHOCTh HAaBbIKA pPEQIIEKCUU, MPU3HAHHE CBOEro IIpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y APYroro 4ejIoBeKa;

6) TPyZIOBOTO BOCTIUTAHMUS:

7) aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a7a4d (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHu3allii, HACEJNEHHOTO IMYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW U COIMAJIbHOM HANpaBIIEHHOCTH, TPEOYIONIMX B TOM YHUCIE U
bu3NYecKuX 3HaAHUM;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MpodecCrid, CBI3aHHBIX ¢ (PU3UKOM;

8) IKOJIOTMYE€CKOT0 BOCTIUTAHUS:

OpUEHTaIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui pEIIeHUs 3ajlad B
o0JlacTU OKpYyXKarolle cpenbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOJKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbl;

OCO3HaHME TJIOOATBHOTO XapakTepa IKOJOTHYECKUX MpoOJeM M MyTed ux
pelieHus;

9) ajmanTanuy K HM3MEHSIONIMMCS YCIOBUSAM COLMAIBbHON M HPHUPOTHOU
Cpenbl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBIMOJHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MNPAKTUYECKYIO
JeSTEeITbHOCTD;

noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM  YHUCIE
bopMyIMpOBaTh UJIEH, TTOHSITHS, TUTIOTE3bI O (PU3NIECKUX OOBEKTAX U SBICHUSX;

OCO3HaHHUE Je(PUIIMTOB COOCTBEHHBIX 3HAHUN UM KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

MJIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHHH HOBBIX (PU3HUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOJIbI, 00IIIECTBA
¥ DKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHU;

OIICHKA CBOUX JEHUCTBUU C YYETOM BIUSHUS HA OKPYXAIOIIYI0 Cpemy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANIPEJMETHBIE PE3YJIBTATHI

Osnaodenue YHUBEPCAbHBIMU yueonvimu nOo3HAGAMENbHBIMU
oelicmeuamu:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:



BBISIBJISITh M XapakTepHU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(sIBIIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIMK, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU M MPOTHUBOPEUHUSI B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOJIOJACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITh TPUYUHHO-CIICJCTBEHHBIE CBS3U MPU U3YyYEHUU (PUBHUECKHUX
SIBICHUN M TPOIIECCOB, MPOBOAUTH BBIBOJIBI C HCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOUCHHM, BBIABUTATh THIIOTE3Bl O  B3aMMOCBS3SIX
buznyeCKuX BETUYHH, TPU HEOOXOIUMOCTH MOJI PYKOBOJICTBOM YUHUTEIIS;

BbIOMpaTh crmoco0 pemieHus yueOHOUM (usmueckoi 3amauu (CpaBHEHHE
HECKOJbKMX BapHAaHTOB pEIIECHHs, BbIOOp HamOosiee MNOAXOIAIEIO C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB) MOJI PYKOBOJICTBOM YUHTEJIS.

2) 6a30BBIE UCCIIEIOBATENBLCKUE JCHCTBUS:

UCIIOJI30BATh BOMPOCHI KAaK UCCIIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,

IPOBOJUTH M0 IUJIaHY OIBIT, HECJIOXKHBIM (U3UYECKUN HSKCIEPUMEHT,
HEOOJIbIIOE HCCIeN0BaHUE (U3NYECKOTO SIBJICHUS, IpU HEOOXOJUMOCTU IOJ
PYKOBOJICTBOM YUUTEIS;

(GopMynupoBaTh OOOOIIEHHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO
HAOJII0/ICHUS, OIBITA, UCCIICOBAHUS C OTIOPOM Ha IJIaH/aJIrOPUTM.

3) pabota ¢ uHdopMauei:

NPUMEHSTh PA3IUYHbIE METOAbI, HHCTPYMEHTHI U 3allpOChl MPHU TMOWCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEAJIOKEHHOW yueOHOU (pu3nyeckoi
3aJlayu, IpU HEOOXOAUMOCTH MO PYKOBOACTBOM YUHUTES;

aHAJIM3UPOBATh, CHUCTEMATHU3WPOBATh WH(GOPMALIMIO PA3IUYHBIX BHUIOB H
dbopm mpeacTaBiIeHuUS;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMabHYIO  (opMy  mpeacTaBieHUs
uHOpMAIIMU U WLIIOCTPUPOBATh pEIIaeMble 3aJadll HECJIOKHBIMU CXEMaMHU,
quarpaMMamu, HWHOW rpaduKod MU HMX KOMOWHAIMAMH, TOJ PYKOBOJCTBOM
YUUTEIIS.

Osnadenue  yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmeHue:

B XO0J€ OOCYXJIEHUS Y4eOHOTO MaTepualia, pe3yJbTaToB JIabOPaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJAaeMOH TeMbl U
BBICKA3bIBaTh WJIEW, HAllCJICHHbIE Ha pEIIeHHe 3aJayd U [OAJEpKaHUe
01aroxeaTeIbHOCTH OOIICHUS;

COMOCTABIIATh CBOM CYXKJEHHUS C CYKJICHUSIMH APYTMX YYACTHUKOB JHAJIOTA,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISATh PE3YJIHTATHl BBHIITOJIHEHHOTO (PU3UYECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUs, IPOEKTA).

2) COBMECTHAsI IeSITENBHOCTD (COTPYHUYECTBO):

MOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIAYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;



MIPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPIraHU30BbIBATh JEHUCTBHS 11O
e€ JOCTWXKEHHUIO: PpACTpENeNsiTh pPOJU, OOCYKIaThb MNPOLECCHl U PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIbKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacTh Pa0OThI, JIOCTUTAsi KauyeCTBEHHOI'O Pe3yJibTara I0
CBOEMY HAINpaBJICHUIO U KOOPJAUHUPYS CBOM JCHCTBUA C APYTMMH YJICHAMH
KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOEro BKJAJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJACHCTBHUSL.

Osnadenue yHugepcanbHbIMU YUeOHbIMU Pe2YIAMUCHBIMU OCUCH GUAMU:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYalHsIX, TPEOYIOIIUX JIJIs
perieHus pU3NIECKUX 3HAHMIM;

OpPUEHTHUPOBAThCA B  PA3JIMYHBIX  MOJAXOJAX  MPUHATUS  PELICHUU
(MHIUBUYaIbHOE, IPUHATHE PELLIEHUS B TPYIIE, IPUHATUE PELICHUN rPyIIon);

COCTaBIISITh ~ ANTOPUTM  pelleHus (PU3MUEeCKOM 3ajauyd WM IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
1I0J1 PyKOBOJICTBOM YUHTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY CUTyalluM W Mpejiaratb IUIaH €€ W3MEHEHHMs, IpU
HEOOXOMMOCTH O] PyKOBOJICTBOM YUHUTEJIS;

OOBACHATh  NPUYMHBI  JIOCTMOKEHHS  (HEJOCTHIKEHHS)  pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa €U U YCIOBUSIM.

3) SMOLIMOHAILHBIN UHTEJJIEKT:

CTaBUTbH CeOS1 HA MECTO JAPYroro 4eJoBeKa B XOJI€ CIOpa WK JAUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYToro.

4) npuHsATHE Ce0S U IPYTUX:

npU3HaBaTh CBOE MPaBO Ha OLMIMOKY MpHU pEeIIeHUN (PU3NUECKUX 3a/1a4 WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

MNPEAMETHBIE PE3YJIBTATDBI

TpeboBaHust K NpeAMETHBIM pe3yJbTaTaM OCBOEHHUS YYEOHOro IpeaMmera
«®Puzukay, pacrpeeiaeHHble 10 rojam 00ydeHHs

Pe3ynbrarsl o rogam GopMyIHpyrOTCs MO MPUHLMITY J0OaBICHHUS HOBBIX
pe3yibTaTOB OT Toja K ToAy (pe3ysbTaTbl OYEPENHOr0 Toja MO YMOJIYAHHUIO
BKJIFOYAIOT PE3yJIbTaThl NPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXaThb
c(OpPMHUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHMIA:

— OpPUEHTHUPOBATHCA B MOHATUSX U OMNEPUPOBATH UMU Ha 0a30BOM YpOBHE:
dusznyeckue M XUMHUYECKHE SIBICHUS; HAONIOJEHUE, DSKCIEPUMEHT, MOJEIb,
TUIIOTE3a; €IUWHUIBI (PU3NYECKUX BEJIMYMH; aToOM, MOJIEKyJa, arperaTHbIe
COCTOSIHMSI BelllecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE); MEXaHUYECKOE IBUKEHHE
(paBHOMEpHOE, HEPaBHOMEPHOE, IPSIMOJIMHEWHOE), TPAEKTOPHS,
paBHOAEHCTBYIOIIas cui, Aedopmanus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI, C OMIOPOM HA TUAAKTUYECKUIA MaTepual



— paznuyath sBiAeHUs (Oub@dy3us; TEMIoBOE IBMKEHHE YaCTHUI] BELIECTBA;
paBHOMEpHOE JBUKEHHUE; HEPABHOMEPHOE JBM)XCHHUE; WHEPIUS; B3aUMOJICHCTBUE
TeJ; pagHogecue MEEPObIX Mell C 3aAKPEeniéHHOl OCbl0 8pawjeHus; Tepeaayda
JABJICHUSI TBEPABIMU TEJIaMH, KUAKOCTSIMU M ra3amu; atMoc(hepHOe IaBJICHUE;
IJIaBaHUE TeN; MPEBpAIEHUsT MEXaHUYECKOM DHHEpruu) IO OMUCAHUIO HX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
duznyecKoe sIBICHUE, TOCIE MPEABAPUTEIBHOTO OOCYKICHHUS C MEarorom;

— pacro3HaBaTh  NPOSBICHUE  HM3YUYEHHBIX  (U3MUECKUX  SBJICHUA B
OKpY’KalollleM MHpEe, B TOM 4ucie (u3nueckue SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKEHUS C Pa3IUYHBIMU CKOPOCTSMH B SKMBOM W HEKMBOUW MPHUPOJE; NEHCTBUE
CWIbl TPEHUS B MPUPOJIC U TEXHUKE; BIUSIHUE aTMOCHEPHOro AaBICHUS HA KUBOU
OpraHu3M; IUIaBaHUE pbIO; pblYard B TeJi€ 4YEJIOBEKAa; HpPU ATOM NEPEBOIUTH
IPAKTUUECKYIO 3aJauy B YYEOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU
(Gu3NYECKUX SBJICHUHN C IIOMOILBIO MEAarora;

— OIKCHIBaTh M3yYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUS, UCHOJIb3Ys
¢usznyeckne BenMUMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIIHSASI CKOpPOCThb, CHJIa YNPYrOCTH, CHJIa TSDKECTH, BEC Teja, Chja
TpeHHsl, JaBieHHE (TBEPAOTO Tena, >KUAKOCTH, Ta3a), BBHITAJIKUBAIONIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIbI, Kod(hduimeHt
MOJIE3HOTO JACUCTBHUS MEXaHU3MOB, KMHETHYECKAas M MOTEHIMaJIbHAs SHEPTus) C
OIIOpPOH Ha CXEMY; IPU ONUCAHUM PACKPBIBATH (PUINUECKUI CMBICI HCIIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHMIBI (PU3NYECKUX BEJIUYUH, HAXOOUMDb
Gopmynsi, ceazvlearouue OAGHHYI0 QU3UUECKVIO EUYUHY C OPYUMU BETUYUHAMU,
cmpoums 2paguKyu U3y4eHHvlX 3a8UcCUMocmeli u3uYecKux eearuyun ¢ Oopou Ha
JTUIAKTUYECKUN MaTepual;

— XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBICHUA U TPOIECCHI,
UCIIONIb3Ysl MpaBUiIa CIIOKEHUS CUi (BAOJIb OJHOW MpsAMOMN), 3akoHn Iyka, 3aKoH
llackans, 3axon Apxumeoa, npasuno pagHosecusi pwvluaca (610Ka), «3010moe
NpPABUIO» MeXaHuKu, 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUU; MTPU 3TOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHA U 3anucwléams €20 MamemamuyeckKoe
8blpadiceHue noo PYKoBOOCMBOM nedazozd ¢ 00CydicoeHuem niana paboml,

— OOBACHATH (PU3HUYECKUE SIBICHUS, ITPOLIECCHl M CBOMCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: MpU MOMOIIU
Mearora BBIABIATH IPUUMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—
2 JIOTMYECKMX IIaroB C OMNOpPOd Ha 1—2 H3Y4YEHHBIX CBOWCTBA (PU3MYECKHX
SIBIICHUH, PU3NIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

— pemarh TUIOBBIE PACUETHBIE 33a4u B |JAEHCTBHE C OMOPOM Ha aJrOpPUTM,
NpeIBapUTEIbHO Pa300paHHBI COBMECTHO C NEAAroroM, MCIOJIb3ysl 3aKOHBI U
dbopMyIibl, CBs3bIBAIOLIME (DU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJauMd 3aMUChIBaTh KPAaTKOE YCJIOBUE, IMOACTaBIATh (PU3UUYECKHE BEIMYMHBI B
(dbopMyIibl M1 TPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAHHBIE, HEOOXOAUMbIE
JUIS pelleHus] 3a/ad, OILIEHHWBATh PEaTUCTHUYHOCTb TMOJYYEHHOU (PU3NYECKON
BEITUYNHBL;



— pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEIIUTh TMpPH MOMOIIH
(Gu3NYECKUX METOJIOB MOCJE MPEABAPUTEIIBHOTO OOCYXACHUS C MENaroroM; IMpu
IIOMOIM Ilearora B ONMCAaHUM MCCJIENOBAHMS  BBIACIATH IPOBEPSEMOE
IPEOoJIOKEHNE (TUIOTE3Y), C ONOPON HAa AUIAKTUYECKUN MaTepuall pa3indyarbh U
UHTEPIPETUPOBATh IOJIYYEHHBIH pe3ysbTaT, HAXOJIUTh IOCIE OOCYXKIEHUS C
NeJaroroM OMIMOKHU B XOJIE OIIBITA, I€JaTh BBIBOJBI IO €0 pe3yibTaTaMm;

— YMETh HaXOJUTh C UCTOJIb30BAaHUEM IIU(PPOBHIX 00PA30BATEIBHBIX PECYPCOB
OTBITHl MO HAOMIOACHUIO (PU3MYECKHUX SIBICHUNA WM (U3NYECKUX CBOMCTB TEN:
dbopMynupoBaTh TpOBEpseMbIe MPEANOIOKEHUS, CcOOUpaTh YCTAaHOBKY W3
IPEJIOAKEHHOIO 00OPYJOBaHMS C OMOPOMl Ha CXEMy, 3alMChIBaTh XOJ ONbITA U
(opMyIIMpPOBATH BBIBOJIBI 110/l PyKOBOJCTBOM I€Jarora;

— BBINOJHATH NPSIMBIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00bEMa,
CWJIbI U TEMIIEPATypbl C UCHOJIB30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB C
OMOPOM Ha aNrOpUTM; 3alUCHIBaTh IOKAa3aHUA NPHOOPOB C YYETOM 3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— TPOBOJUTH COBMECTHO C IMEJAaroromM HCCJIEAOBAHHE 3aBUCUMOCTH OJHOU
(Gu3MYEeCKO BEIMYMHBI OT APYrOod C MCHOJBb30BAaHUEM IMPSAMBIX H3MEpPEHUMN
(3aBUCUMOCTH IyTH PaBHOMEPHO JBUXKYLIETOCS TeJla OT BPEMEHHU JIBH)KEHUS Tea;
CUTIbL MPEHUsl CKOJIbIICEHUs. OM 8eca meia, Kauecmsea oopabomku nogepxHocmet
men U He3a8UCUMOCMU CUNbl MPEeHUs Om NA0WAOU CONPUKOCHOBEHUS Mel, CUTbL
ynpyeocmu Om  YOJIUHEHUs NPYAHCUHBL, BbIMAIKUBAIOWeE CUlbl Om 00béma
HOCPYIHCEHHOU Yacmu meia u Om NiOMHOCIU HCUOKOCMU, €€ He3A8UCUMOCTU OMm
NIOMHOCMU Mead, Om 21YOUHbL, HA KOMOPYIO NOSPYICEHO MENO, YCA08Ul NIABAHUS
mein, YClo8uil pagHogecusi pviuaea u 010K08), TOJ PYKOBOJICTBOM II€Aarora
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUA, COOMpPATh YCTAHOBKY M
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
NPEMJIOKEHHBIX Tabmull W TpadukoB, JenaTb BbIBOABI IO PE3yJIbTaTaMm
UCCJIeI0BAHNUS;

— TPOBOJUTH KOCBEHHBIE W3MEPEHHS (PUINYECKUX BEJIMYMH (IJIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOIO TE€Ja; CWJIA TPEHUS CKOJIbKEHHUS; J1aBJICHHE
BO3/lyXa; BBITAIKUBAOIIAs CUJIA, JECUCTBYIOIIAs Ha IMOTPYKEHHOE B YKUIKOCTh
TENO; KOIPPUIMEHT TMOJIE3HOTO JAEMCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
NPEMIOKEHHOW MHCTPYKLMH; MPU BBIIOJHEHUN H3MEPEHUN MOJ PYKOBOICTBOM
nejgarora coOUpaTrh SKCHEPUMEHTAIbHYIO YCTAHOBKY UM BBIUMCIATH 3HAUYECHUE
HCKOMOH BEJIUYHUHEI;

— coOJro1aTh MpaBUiia TEXHUKU O€30MacCHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000pyZ0BaHUEM TIOCIIE TTPEABAPUTEILHOTO 00CYKACHHUS C ME€Iarorom;

— COIOCTABJIATh NMPUHLMUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IWHAMOMETpP, COOOILAOLIMECS COCYIbl, OapoMeTp, pblyar,
MOJBW)XHBIA M HEMOJBIWKHBIN OJIOK, HAKJIOHHAs IUIOCKOCTh C OMNOpON Ha
JTAJTAKTUYECKUI MaTepuan,

— XapakTepu3oBaTb MPUHLUIBI  JAEUCTBUS  M3YyYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOWCTB IOCJIE NMPEABAPUTENBHOIO OOCYXKIEHHUS C IMEJarorom c



OMOPOH Ha MX OMHUCAHMS (B TOM YHCIIE: MOIIIMITHUKU, YCTPOMCTBO BOJOIPOBOAA,
TUIPABINYECKUNA TPecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEO0OXOIUMBbIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

— TPUBOAUTH MPUMEPHI / HAXOAUTHh UHGOPMALIMIO O TPUMEPAX MPAKTUYECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HHU Ui OOecTeueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ MpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 370pOBbI U COONIOACHUS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYKaIoLIEN CpeIe;

— OCYIIECTBISTH C MOMOIMIBIO TMeaarora oToOp MCTOYHUKOB HMH(OpPMalLUU B
cetu VIHTEpHET B COOTBETCTBUM C 33aIaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUM W IMYTEM CPaBHEHHS PAa3JIMYHBIX HCTOYHUKOB BBIJECIATH
uH(popMaIuIo, KOTOopas SIBISETCS IMPOTUBOPEYMBONM HIIM  MOXET  OBITh
HEJO0CTOBEPHOM;

— UCIIOJIb30BaTh TMPHU BBHIMOJHEHUU YUEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT; BiaaeTh NpUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3oBaHUs
MH(pOpMaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

— CO3JaBaTh MOJ PYKOBOJICTBOM Menarora ¢ oOCYXIEHHEM IUlaHa padOoTh
KpaTKU€ NHUCbMEHHBbIE U YCTHBIE COOOILIEHUS HAa OCHOBE 2—3 MCTOYHUKOB
uHpoOpMaluu (PU3NYECKOTO CONEPKAHUSA, B TOM UUCIE MyOJIMYHO JeNaTh KpaTKue
COOOIIEHUSI O pe3ysbTarax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUN; MPHU 3TOM
IrPaMOTHO WCMOJB30BaTh WM3yUYCHHBIM TOHATUHHBIN ammapaT Kypca (QU3HKH,
COMPOBOXK/IaTh BBHICTYIVICHUE MPE3CHTALINEH;

— TIpU BBIIOJHEHUU Y4€OHBIX MPOEKTOB M MCCIEI0BAHUN MOJ PYKOBOJCTBOM
nejarora pacrnpeiensaTb 00sS3aHHOCTH B IPYIINE B COOTBETCTBUM C OCTABJICHHBIMU
3a/layaMu, CJIEAUTh 3a BBINOJIHEHUEM IIJlaHA JEWCTBHM, aJ€KBATHO OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYIIIbI; BBICTPAWBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

8 KUIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTpa)kaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:

— OPUEHTHUPOBATHCSA B TOHATHUSX U OMEPUPOBATH UMU Ha 0a30BOM YypOBHE:
Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKHME U amMop(dHbIE Tela, HACHIIICHHBIA U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHSS JHEprus,
TEIJIOBOM JIBUTATEIb; SJIEMEHTAPHBINA dJIEKTPUUECKUN 3apsijl, JIEKTPUUYECKOE T10JIE,
MPOBOJHUKH U JTUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUUECKHUI TOK, MAarHUTHOE TOJIE;

— pa3nuyaTh SIBICHUS MOCIE NPEIBAPUTEIHLHOTO OOCYXKICHHS C IeJarorom
(TeryoBoe  pacHIMpeHHe/c:kaTue, —TeIulonepenada, TEIUIOBOE  paBHOBECHE,
CMayMBaHUE, KaNWUIAPHBIC SBJICHUS, HWCIAPECHHUE, KOHAECHCAlUs, IUIaBJICHUE,
Kpuctajuizanus (OTBEpAEBaHKE), KUIIEHUE, Terionepenayda (TermIonpoBOIHOCTb,
KOHBEKI[US, U3JIyYCHHE); DJICKTPHU3alMs TeJl, B3aUMOJCUCTBUE 3apsA/IOB, AEHCTBUS
AIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJECWCTBUE MAarHUTOB,



JNEHUCTBUE MArHUTHOTO TIOJII Ha IMPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAsS
WHIYKIUS) 1O ONHCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

— pacrno3HaBaTh C MOMOIIbIO MEAarora MpOsSBICHUE W3YYEHHBIX (U3UUECKUX
SBJICHUM B OKpYXKAIOIIEM MHUpPE, B TOM 4uclie (PU3NYECKUE SIBICHUS B MPUPO/IE:
NOBEPXHOCTHOE HATSHKEHUE W KalWJUIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIIIBI B
npupone, wusznydenne CoJHIA, 3aMep3aHue BOJAOEMOB, MOpPCKUE OpuU3bI,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHETa; AJIEKTPUUYECKUE SBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE MOJie 3eMJIH, JIpeild MOI0COB,
pOJIb MarHUTHOTO TMOJISI JUISl JKW3HUM Ha 3emile, NOJSIPHOE CHUSHHE; MPU 3TOM
NEPEBOJUTHh MPAKTHYECKYIO 3aJadyy B YYEOHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SBJICHU;

— OIKCHIBaTh MOJ PYKOBOJACTBOM I€Jarora ¢ OOCYXJEHHEM IUIaHa pPadOThI
U3yYEHHbIE CBOICTBa Tel M (PU3UUYECKUE SIBICHHUS, MCIONB3Yyd (U3NUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI dHEPTUs, KOJIMYECTBO TEIUIOTHI, ylelbHas
TEIJIOEMKOCTh BEILIECTBA, YJEJIbHAas TEIJIOTa IUJIABJIEHUS, YAENbHAs TEIIoTa
napooOpa3oBaHusi, VyJAeJIbHAas TEIJIOTa CropaHusl TOIUIMBA, KO3()PUUUEHT
MOJIE3HOTO JIEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/yXa,
ANEKTPUUECKUI 3apsj], CHJIa TOKAa, 3JIEKTPUYECKOE HANPSKEHUE, COMPOTUBIICHUE
IPOBOJHUKA, YJI€JIbHOE COMNPOTUBIEHUE BElIeCTBAa, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA); NpPH ONUCAHUM TPABWIBHO TPAKTOBaTh C IOMOIIBIO
nejarora (PU3MYECKH CMBICT MUCIOJIb3YEeMbIX BEJIMYMH, 0003HAUYCHUS M €IMHUIIBI
bU3MYEeCKUX BEJIMYMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIUYMHY C JAPYTMMH BETUYUHAMH, CTPOUTH rpadKi U3YYEHHBIX 3aBUCUMOCTEMN
(U3UYECKUX BEIIMYHH,

— OIpeAessaTh MOocie MPeIBAPUTENILHOTO 00CYKIEHHUS ¢ MEeAaroroM cBOMCTBa
Tel, (pU3nyecKkue SBICHUS U TPOLECCHl, HMCIOJb3YsSd OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpUM  CTPOEHHUS  BEIIeCTBA,  NPUHLUII
CYNEpIo3UlIMd ToJiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH Owma [ y4yacTKa LenH, 3axkoH J[coyna—Jlenya, 3aKOH COXpAHEHUS
HHEPruy; NpPH HSTOM HAXOJIUTh CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BhIPAKEHUE C OMIOPOM Ha U(pOBbIE 00pa30BaTEIbHbIE PECYPCHI;

— COOTHOCHUTH TOJ| KOHTpOJIEM TMenarora (pU3M4YecKue MpoILecChl U CBONCTBA
Te€JI, B TOM 4YHCJI€ M B KOHTEKCTE CHUTYyallil MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, MpU TIOMOIIM IEarora BBIABIATh MPUYUHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX MIaroB ¢ onopoil Ha 1-2 M3yYEHHBIX
CBOMCTBA (PU3MUECKUX SIBICHHUH, PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

— pemarb TUIOBBIE pacu€THbIE 3aJadyd B 1—2 [EWCTBUA C ONOpPOMl Ha
QITOPUTM, TIPENBAPUTEIHLHO PA300pPaHHBIA COBMECTHO C MEAAroroM, MCHOJIb3ys
3aKOHBI M (DOPMYJIbI, CBS3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHUS 3aJ[a4M 3aMUCHIBATh KPATKOE yCIOBUE, BBISBIATH HEIOCTATOK JTAHHBIX JIJIS
pelIeHus 3a7a49d, BEIOUPATh 3aKOHBI U ()OPMYITbI, HEOOXOIUMBIE NIJIsl €€ pPEIICHMS,
IPOBOANUTH PACUETHI U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMU JaHHBIMH;



— HMMETh NPEJCTaBICHUE O NpodIeMax, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIN
bu3MYeCKuX METOJOB TIOCNIe TMPEIBAPUTEIBLHOTO OOCYXKIEHUSI C TMEJarorom;
UCIIOJIb3Yysd OMMCAHUE HCCIEAOBAHUSA, BBLACIATH IMPOBEPAEMOE MPEATOJIOKEHNUE,
OLICHUBATh MPABUIILHOCTD MOPSAAKA MPOBEACHUS UCCIEIOBAHMUS, 1€JIaTh BBIBOJBL;

— yMETh HaXOJUTh C UCIOIb30BaHUEM HU(PPOBBIX 00pPA30BATEIBHBIX PECYPCOB
OTBITHl TIO HAOMIONCHUI0 (PU3UYECKHX SIBICHUN WM (U3MUECKUX CBOWCTB TeN
(KamWUISIpHBIE  SIBJICHHSI, 3aBUCUMOCTb JaBJICHHMSI BO3AyXa OT ero oOnéma,
TEMIEPATYpPbl; CKOPOCTH MPOIECCa OCThIBAHUS/HATPEBAHUS TMPH HU3IYYCHHUH OT
[[BETA M3ITy4aloLIeii/IOTIOIAoIel MTOBEPXHOCTH; CKOPOCTh UCHAPEHHUsT BOJBI OT
TEMIEPATYPbl JKUJIKOCTH U IUIOMIAAA €€ TMOBEPXHOCTH; JJIEKTPHU3aLMs TEIl U
B3aMMOJICHCTBUE  AJIEKTPUUYECKUX  3apsA0B; B3aMMOJEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3alysl MarHUTHBIX IOJEH MOCTOSHHBIX MAarHUTOB; JEUCTBUS
MarHUTHOTO IOJIsI HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNisl  MOCTOSIHHOTO  TOKa):  (OopMyiaupoBaTh  IPOBEpSEMbIE
IPEIOJIOKEHUsI, cOOMpaTh YCTAHOBKY M3 MPENJIOKEHHOTO O0OpYIOBaHUS C
OMOpPO Ha CXEMy; OIHCHIBATh XOJ ONbITAa W (POPMYJIHPOBATH BBIBOJABI IO
PYKOBOJICTBOM I1€J1arora;

— UMETh TMpPEACTaBICHUS O U3MEPEHUU TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQYKHOCTH BO3/lyXa, CUJIbI TOKA, HANPSDKEHHS] C MCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUMKOB (PM3UUYECKUX BEJIMYMH; MIPU MMOMOILIM ME€Jarora CpaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;

— IPOBOJUTH COBMECTHO C II€JaroromM HCCIEAOBAHUE 3aBUCUMOCTH OIHOU
bu3nYecKo BEIMYMHBI OT JAPYroM C MCIOJB30BAaHUEM TMPSIMBIX H3MEpPEHUM
(3aBHCHMOCTbH COMPOTUBIICHUS MPOBOAHUKA OT €0 JUIMHBI, IJIOLAIN ONEPEYHOro
CEUYECHHMS] U YJIETBbHOTO CONPOTHUBIICHUSI BEIIECTBA NPOBOJHUKA; CHUJIBI TOKAa,
UAYILIEr0 4Yepe3 MNPOBOAHHUK, OT HAIMpPSOHKEHUS Ha MPOBOJAHHUKE; HCCIIEOBAaHUE
MOCJIEIOBATEIBHOTO M MapauIeIbHOIO COEIMHEHUN MPOBOAHUKOB): IJIAHUPOBATh
UCCJEeI0BAHNE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS MOl PYKOBOJCTBOM
nejarora, cieays nNpeayiokeHHOMY IJ1aHy, (PUKCHUPOBATh PE3yJIbTaThl NOJTyYEHHOU
3aBUCUMOCTH B BHUJE TaOJIWIl U TpauKOB, JeiaThb BBIBOJABI IO pe3yjibTaTam
UCCIJIEIOBaHMSI 1TOCIIEe 00CYKIEHUS C MEeJaroroM;

— COOTHOCUTh KOCBEHHbIE H3MEpEHUs (U3MUECKUX BeNWYUH (yJeibHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): C TOMOIUIBIO Mearora miaHupoBaTh U3MEPEHUs, COONPATh
HKCIIEPUMEHTAJIbHYIO  YCTaHOBKY, CJIeAysl TPEAJIO)KEHHOW HWHCTPYKUUHU, U
BBIYHCIIATH 3HAYEHUE BEJIUUMHBI;

— coOJro1aTh MpaBUiia TEXHUKU O€30MacCHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000pyZ0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO 00CYKACHUS C Me1arorom;

— CONOCTaBJIATh C IOMOIIBIO MeNarora MPUHUUIBI JEHCTBHUS H3YYEHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPONCTB C OMOPON Ha HMX OMUCAHUS (B TOM YHCIE:
CUCTEeMa OTOIUICHUS JIOMOB, THUIPOMETp, TapoBas TypOWHa, aMIEpMETp,
BOJIbTMETP, CUETUYHK IIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTesIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKHUE TPEIOXPAHUTEIH;
AJIIEKTPOMATHUT, JJIEKTPOABUTATENb MOCTOSTHHOTO TOKA), UCTIOJb3Ysl METOANYECKUE



MaTepuagbl O CBOMCTBaX (PU3MUECKHUX SBICHMA W HEOOXOAMMbIE (U3NUYECKUE
3aKOHOMEPHOCTH;

— Ppacro3HaBaTh MOCIIE IPEIBAPUTEIBLHOIO OOCYKIAEHHS C MIE1aroroM MpocThie
TEXHUUYECKUE YCTPOUCTBA U U3MEPUTENIBHBIE IPUOOPHI [0 CXEMaM U CXEMaTUYHBIM
PUCYHKaM (KUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO  CrOpaHMs,  3JEKTPOCKOI,  peocTaT);  COCTaBIATH  CXEMbI
DIEKTPUYECKUX LENEN C IOCHEAOBATEIbHBIM M IAPAJUIEIBHBIM COCIUHEHUEM
3JIEMEHTOB, COOTHOCS YCJIIOBHBIE 0003HAUEHUS JIEMEHTOB SJIEKTPUUECKUX LIETICH;

— TPUBOAHUTH IMPUMEPHI/HAXOIUTh UH(OPMALIUIO O TpUMEpax MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW KU3HU JUIsl OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 3J0pPOBbsI U COOJIIOJICHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPELE;

— OCYILECTBIATh C MOMOILNBIO MeAarora IMOUCK HH@opManuu (U3HUEeCKOro
colepkaHus B ceTM VIHTEpHET, Ha OCHOBE HWMEIONIMXCS 3HAHUM MU IyTEM
CpPaBHEHUS JIOMOJIHUTEIbHBIX HWCTOYHHUKOB BBIIEHATh HH(POPMALUIO, KOTOpAs
ABJIETCS IPOTUBOPEUYNBON MUIIM MOKET OBITh HEJOCTOBEPHOM;

— HCIIOJI30BATh MPU BHIIIOJIHEHUH YYEOHBIX 3aJaHUI OTOOPAHHYIO NIEAaroroM
HAYYHO-TIOMYJISIPHYIO  JINTEpaTypy (PU3NYECKOTrO COAEpKAHMS, CIPaBOUYHbBIC
Martepuaibl, pecypcel cetu MHTepHeT; BiaaeTs Npu€éMaMM KOHCIEKTUPOBAHUS
TeKCTa, IpeodpazoBaHusi MH(GOPMALMU U3 OJAHOM 3HAKOBOM CHCTEMBI B JPYTYIO C
OIIOPOM Ha aJNrOPUTM U YTOUHSIOIIKME BOIPOCHI IIEAArora;

— CO3/1aBaTh MOJ PYKOBOJACTBOM IeAarora ¢ OOCYXJIEHHEM IIaHa paboOThI
NMCbMEHHBIE W KpaTKhe YCTHbIE cooOleHus, o0000mas uHQopMaluuo Hu3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOTO COJAEP)KaHUS, B TOM YHUCIE IyOJIUYHO
MPEACTABIATh PE3YyJbTAaThl IMPOEKTHOM WIIM HCCIIEIOBATEIBCKON JESATEIbHOCTH;
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YyYCHHBIM IMOHATHIHBIN ammapar Kypca
(Gu3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAlUEH;

— TpU BBINOJHEHUU YYEOHBIX IPOEKTOB M UCCIEIOBAaHUM (U3HUYECKUX
IPOLECCOB TOJ] PYKOBOACTBOM I€Jarora pacupeessiTh 00s3aHHOCTU B TPYMIIE B
COOTBETCTBUM C ITOCTaBJICHHBIMM 3aJa4aMH, CJICIAUTH 3a BBIIOJHEHUEM IUIaHA
JNEeUCTBUN U KOPPEKTUPOBATH €r0, aJeKBAaTHO OIIEHMBATh COOCTBEHHBIN BKJaj B
JEATENIbHOCTh ~ IPYIIBL;, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(MIUKTHI.

9 KNIACC
[IpeameTHbie pe3ynabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXKaTh
c(OpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHMIA:

— OpPUEHTHUPOBATHCA B MOHATUSX U OMNEPUPOBATH UMU Ha 0a30BOM YpOBHE:
cUCTeMa OTCYéTa, MaTepuaibHasg TOYKA, TPACKTOPUSA, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHHUA, Aedopmaius (ympyras, IUIacTUYecKas), TpEHHE,
YEHMPOCMpeMUmenbHoe YCKopeHue, HEBECOMOCTb U NEPErpy3KH; LIEHTP THKECTH;
aOCOJIOTHO TBEPJIOE TENO, LEHTP TSKECTH TBEPIOIO TeEJla, PaBHOBECHE;
MEXaHUYECKUE KoJIeOaHUs M  BOJHBL, 3BYK, HH(QpPa3ByK U YyJIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh



U JTaIbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U no2noweHus; anbga-, 6eta- 1 raMmma-
W3IIy4EHHUs], U30TOIIbI, I€PHAsl DHEPIEeTUKA,

— COOTHOCHUTH SIBJICHMSI IIOCIJIE€ MPEIBAPUTEIBLHOTO OOCYXAECHUS C IEAarorom
(paBHOMEpPHOE U HEPABHOMEPHOE NPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBUKEHHE, CBOOOIHOE MaJICHUE TEJl, PABHOMEPHOE JIBHKEHUE 10
OKPYXHOCTH, B3aUMOJICUCTBHE TE€J, PEAKTUBHOE [IBH)KEHHE, KOJeOaTeIbHOe
JBWKEHUE (3aTyXarolIMe W BBIHYXJCHHbIE KOJ€OaHWs), PE30HAHC, BOJIHOBOE
JBUKEHUE, OTPAKEHUE 3BYKa, MPSMOJMHEMHOE paclpoCTpaHEHUE, OTPaKEHUE U
IPEJIOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHHe Oeoro
CBETa B CHEKTp U CIIO)KEHHE CIHEKTPaJbHBIX LIBETOB, JHCIEPCHS CBETA,
€CTECTBEHHAsl  paJUOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOro  CHEKTpa
U3IyYeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

— pacno3HaBaTh C NMOMOUIbIO IMEJarora MposiBICHUE M3YYEHHBIX (PU3MUECKUX
SBJICHUN B OKpY’KarolleM MHpe (B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
NPWINBBL W OTJMUBBI, JBWKEHUE IuUTaHeT COJHEYHONW CHUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMU, 3EMJIETPSICEHUE,
CElICMUYECKHE BOJIHBI, I[yHAMH, 3XO0, [[BETA TEJ, ONTUYECKUE SIBJICHUS B MIPUPOJE,
OMOJIOTMYECKOE JACHCTBUE BUIUMOTO, YIbTPapUOJETOBOIO U PEHTIE€HOBCKOTO
U3JyYCHHU; €CTECTBEHHBIM  PaJMOAaKTUBHBIA  (QOH, KOCMHUYECKHE JIyYH,
pPaZOAKTUBHOE HM3JyYEHUE MPUPOJHBIX MHUHEPAJIOB; JACHCTBUE PaJHMOAKTHBHBIX
U3IyYeHUIl Ha OpraHu3M 4YeJOBeKa), MPH STOM MO PYKOBOACTBOM Iieaarora
NEPEeBOAUTh MPAKTUUYECKYI0 3ajJady B Y4eOHYIO, BBIACNATh CYIIECTBEHHbIC
CBOMCTBA/TIpU3HAKU (U3UUECKUX SBJICHUI;

— OIHKCHIBaTh IOJ PYKOBOJACTBOM Ie€Jarora ¢ OOCYXJCHHEM IUlaHa padOThI
W3YYEHHBbIE CBOMCTBAa Tel W (PU3WYECKHUE SBICHUSA, HCHONB3Yyd (HU3UUECKUE
BEJIMYMHBI (CpelHsIi W MIHOBEHHass CKOpPOCTh Tejla NP HEPABHOMEPHOM
JNBUKEHUHU, YCKOPEHHE, MepeMEeleHUe, MyTh, YIJIOBas CKOPOCThb, CUJa TPEHUS,
CWJIa YOPYrOCTH, CHJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJieHHs, BEC Tela,
UMITyJIbC ~ T€Nla, MMIYJbC CHJIbl, MeEXaHudeckas paboTa U  MOILIHOCTb,
NOTEHIMAIbHASL JHEprusi Teja, MOJHATOrO HaJ MOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL DHEPrusl CXKATOW MPYKUHbI, KUHETUYECKAsl SHEPrus, MOJHas
MEXaHUYECKasi YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCThb CBETA, MOKA3aTeslb MPEJIOMJICHHS CpEnbl); MpHU
OMKCAaHUU C TOMOIIBI0 YUUTENS MPaBWIbHO TPAKTOBATH (PUINYECKUN CMBICI
UCIIOJIb3YEMbIX BEJUYMH, OOO3HAYEHUS W EIUHUIBI (PU3NYECKUX BEJIUYUH, C
OTMOPOM Ha METOJMYECKHX MaTephasl HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE TaHHYIO
(bu3NYEeCKy0 BEIMYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH TpaduKUd HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

— XapaKTepu30BaTh MOCJIE MPEABAPUTENBHOIO OOCYXKACHHS C TeAarorom
CBOMCTBa TeJl, (PU3NUYECKHE SBJICHUS W MPOLECCHI, UCIOJIb3Ys 3aKOH COXPAHEHMUS
HHEPrUH, 3aKOH BCEMUPHOTO TIATOTEHUS, MPUHLHUI CYNEPIO3ULUHA CUJ, TTPUHIUI
OTHOCUTENbHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs HMILYJIbCa,
3aKOHBI OTPAXEHUS W NPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHUs 3apsI0BOrO U
MacCOBOTO YHMCEJI NpPHU SAEPHBIX PEAKUUSIX; MPU 3TOM HAXOAUTh CJIOBECHYIO



(GOpMyIUPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpOM Ha
udpoBbIe 00pa30BaTEIbHBIE PECYPCHI;

— COOTHOCHUTH TOJI KOHTpOJIeM Iefarora (u3nuecKue Mpolecchl U CBOWCTBA
TE€JI, B TOM 4YHCI€ M B KOHTEKCT€ CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO
XapaKTepa: BBISABIATH MPU MOMOIIM TEAarora MPUYMHHO-CIE/ICTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX IIAaroB ¢ OMOpPOMl Ha 2—3 M3Y4YEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

— peuate TUIIOBBIE pAacu€THBIE 3aJaud B 1—2 JACHUCTBUA C ONOPOM Ha
aJITOPUTM, TPEABAPUTEIBHO pa300paHHBIA COBMECTHO C, HCHOJb3Ys 3aKOHBI H
dbopmyIbl, CBsI3bIBaIONIME (DU3UYECKHE BEIMYMUHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJlayy 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEJAOCTAIONINE WM U30BITOUHbBIE
JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIsl PELICHUS], TPOBOAUTD
pacy€Tsl M OLEHUBATH C IIOMOIUBID YUYUTENS PEAIUCTUYHOCTH IIOJYYEHHOI'O
3Ha4YeHUs] PU3NYECKON BEIUUNHBI,

— HMMETb NPEJCTABICHUE O MPoOIeMaxX, KOTOPbIE MOYKHO PELIMTH PU MOMOLIH
(¢u3MYeCKuX  METOAOB;  HCIOJb3YyS  ONHCAHME  HCCIEAOBAaHMS,  IOCHE
NPEABAPUTEIILHOTO  OOCYXKJEHUsT C TEeJaroroM  BBIAEIATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEI0BAaHUS,
JienaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUI U OIBITOB;

— YMETb HaXOJUTh C UCIOJIb30BAaHUEM IIUPPOBBIX 00Pa30BATEIbHBIX PECYPCOB
OMBITHl N0 HAOMIONEHUI0 (PU3UYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB TeN
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS! SHEPTUU; 3aBUCUMOCTD
nepuoAa KosieOaHuM MpYKUHHOTO MasTHUKA OT MAacCchl Ipy3a U KECTKOCTU
NPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTY/bl MajbIX KOJIEOAHUH; MPSIMOJUHEHHOE
pacnpocTpaHEeHUE CBETa, pa3jioKeHHEe Oenoro cBeTa B CHEKTP; W3YyYEHUE CBOMCTB
U300pKEHHUsSI B IUJIOCKOM 3€pKaje W CBOMCTB M300paK€HUsA TMpeiIMeTa B
coOuparonieit JauH3e; HaONIOJACHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB
U3JIyYEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
00OpyZ0BaHUsl C OMOPOM HA CXEMY; OMHCHIBATH XOJ OMbITA U €r0 PE3yJbTAThI,
(bopMyIMpOBaTh BHIBOJIBI O] PYKOBOACTBOM IE€AArora;

— TPOBOJAUTH NPU HEOOXOJUMOCTU CEPHUIO TNMPSAMBIX HU3MEPEHHUM, Ompenesss
CpelHee 3HaYeHHE M3MEpsieMON BEIMYHMHBI ((hoKycHOe paccmosanue cobuparoujet
JIUH3bL); 0OOCHOBBIBATH BHIOOP CIIOCO0A M3MEPEHUS/M3MEPUTENHHOTO MPUOOPa;

— IPOBOJUTH COBMECTHO € TEAAroroM MCCIEI0BaHUE 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIUYHMH C UCIOJb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTD MyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KEHUH 0€3 Ha4allbHOM CKOPOCTH; Mepuoaa
KOJICOAHWIT MaTEeMaTUYeCKOro MasTHHKAa OT JJIMHBI HUTHU; 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETa OT yIJia MaJICHHs ¥ yrila MPeJoMIICHUs OT yIJla MaJIeHus): Mocie
0OCY>KIeHHsI MOJI pyKOBOJICTBOM I€Jjarora miaHupoBaTh UCCIEA0BaHuE, COOUPATh
YCTaHOBKY, (UKCHPOBATh PE3yJbTAaThl IMOJYYEHHON 3aBUCHMOCTH (PU3UUECKHUX
BEJIMYMH B BHAE Ta0bnull M TpapuKoB, JAeNaTh BBIBOJAbI MO pe3ysibTaTaM
UCCJIEI0BAHNUS;

— COOTHOCUTh KOCBEHHBbIE M3MEpEeHHs] (PU3MUECKUX BEIMYUH (CpEeaHs
CKOPOCTb U YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JIB)KEHHUM, YCKOPEHHE



cBOOOIHOTO MaJeHUs, KECTKOCTh MPYXUHBI, KOA(D(PUINEHT TPEHHs CKOJIbKEHUS,
MexXaHuyeckas paboTa W  MOLIHOCTb, 4YacToTa W MEpUoJ  KojeOaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHia CcOOMparomiei
JVH3bI, PaJMOAKTUBHBIN (POH): C MOMOIIBIO MEJarora IJIAHUPOBAaTh HW3MEPEHUS;
coOUpaTh 3KCHEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEIys
IPEJIOKEHHON MHCTPYKUUU; BBIUMCIATh 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATH
HIOJTyYEHHBIE PE3YJIBTAThl C YUYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUIL;

— co0moaaTh npaBuiia TEXHUKH 0e30MacHOCTU Mpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM TOCIIE MPEABAPUTEIBHOTO OOCYKICHHS C MEAarorom;

— COIOCTABJIATH C TOMOUIBIO TEAAarora OCHOBHBIE TPU3HAKH H3YyYEHHBIX
(du3nyeCKUX MOJENEN: MaTepralibHask TOUKa, a0COJIIOTHO TBEPAOE TEJO, TOUESUHBIH
UCTOYHHUK CBETa, JIy4, TOHKas JMH3a, [JIaHETapHasi MOJENb aToMa, HYKJIOHHas
MO/JIeIb ATOMHOTO sJIpa ¢ OMIOPON Ha METOAMYECKUE MAaTEpUaJIbl;

— XapakTepu3oBaTh IIOCJIE MPEABAPUTEIBHOIO OOCYXKIEHHUS C MEeJarorom
MPUHIIUIIBI T1eHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOWCTB C OMOPOM
Ha WX OMUCaHus (B TOM YHCIE: CIIUIOMETP, AATYUKU TOJOKCHHS, PACCTOSTHUS U
YCKOpEHUs, pakKera, O3XOJOT, OYKH, TMEpUCKON, ¢oToanmapar, ONTHUECKHE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucnonb3ys mudpoBbie
00pa3oBaTeNbHBIE PECYPCHI;

— HCHOJb30BaTh IO PYKOBOACTBOM II€arora CX€Mbl U CXEMaTHYHBIE
PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOWCTB, H3MEPUTEIbHBIX NPUOOPOB U
TEXHOJOTMUECKUX IPOLIECCOB TMpPH PEIICHWH Yy4eOHO-TIPAaKTUYECKUX 3ajady;
ONTUYECKUE CXEMbl JUIsl IMOCTPOCHUS HM300paXEHUH B IIJIOCKOM 3€pKajie MU
coOuparoniei JIMH3e;

— TPUBOAWTH NMPUMEPHI/HAXOIUTH WH(DOPMALIUIO O TIpUMEpax MPAKTUYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTPOMCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIGHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

— OCYILECTBIATH TMOJ PYKOBOJCTBOM I€Jarora TOUCK HH(OpMAIIU
¢uznyeckoro cojaepxkaHusi B ceTH VHTepHET, caMoCTOATENbHO (opMynupys
MIOMCKOBBIN 3ampoC, HAXOAUTHh MYTH OMPEACIICHUS TOCTOBEPHOCTH IMOIYYCHHON
uHGOpPMAIIMU Ha OCHOBE UMEIOIIUXCSI 3HAHUN 1 JIOMOJTHUTENIbHBIX UCTOYHUKOB,;

— WCTOJH30BaTh NMPH BBHIIOJIHEHUU YU€OHBIX 33JJaHUl OTOOpaHHYIO TIEAarorom
HAYYHO-TIOMYJSIPHYIO  JIMTEPAaTypy (PU3WYECKOTO COACPIKAHMS, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; BiIajeTh NMpUEMAMU KOHCHEKTHUPOBAHUS
TeKCTa, MpeodpazoBaHusi HHGOPMALIMK U3 OJAHON 3HAKOBOM CHCTEMBI B JAPYTYIO C
OMOPON Ha aJropuT™M U YTOUHSIOIIME BOMPOCHI Ielarora; Co3aaBaTh IO
PYKOBOJCTBOM Tiefiarora ¢ OoOCY>KIEHHEM IIaHa paOOThl MUCbMEHHBIE U YCTHBIE
CoOOIIEeHNs] Ha OCHOBE MH(OpMAIIMU M3 HECKOJIBKHX HCTOYHHKOB (HH3UYCCKOTO
COJEepKaHusl, IMyONUYHO  TPEACTABIATH  Pe3yJabTaTbl  NPOEKTHOM WM
UCCIIEIOBATENbCKON  JIEATENbHOCTH; TMPU 3TOM TIPAMOTHO  HUCIOJB30BaTh
M3YYEHHBIN MOHATUIHBIN anmnapaT U3y4yaeMoro pasjena (U3MKd U COMPOBOXKAATH
BBICTYIUICHHE NIPE3CHTALMEN ¢ YUETOM OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



Temamuueckoe nianuposanue
Temarnyeckoe TIJIaHUPOBAHUE M KOJMYECTBO 4YacOB, OTBOAMMBIX Ha
OCBOCHHE KaxJoW TeMbl YyueOHoro mnpeamera «Duszmka» amanTupoBaHHOU
OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOWIEro 0Opa3oBaHUs
oOyyaromuxcsi C  3aJep’KKOM  MCHUXUYECKOTO  pa3BUTHUS, COBHAJAIOT C
COOTBETCTBYIOIIUM Pa3esioM padouel mporpaMMbl yaeOHoro npeameta « Dusznka
o0pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHusl.



