MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBO 00pa3oBaHus U HAYKH MypMaHCKoO# 00J1acTH

Komuter no o6pazoBanuio r. MypmaHcka

MBOY r. Mypmancka COI Nel3

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Dusnka»

JU1s1 oOyuarommxcs 7 — 9 KiraccoB

r. Mypmanck 2023



[TOACHUTEJIbHAA 3AIINCKA

PabGouass mnporpamma mno Qu3uMke I8 OO0yYalOLIUMXCS C  3aJIepPKKOMN
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 0Opa3oBaHus
noaroroiena MBOY r. Mypmancka COHI Ne 13 na ocnoBe denepambHOTo
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO OOIIET0 0Opa30BaHUS
(ITpukaz Munnpocsenienust Poccun ot 31.05.2021 r. No 287, 3apeructpupoBaH
MunucrepctBoMm roctunmu Poccuiickonn @eneparuun 05.07.2021 1., per. HOMEp
64101) (manee — @OI'OC OO0QO), IlpumepHOll amanTUPOBAHHON OCHOBHOM
o0pa3oBaTenbHON TPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOYYaIOMIUXCS C
3ajiep)kkoil mcuxudeckoro pazsutus (namee — [TAOOIT OOO 3I1P), Ilpumepnoi
paboueil mporpaMMbl OCHOBHOI'O OOIIEro 0oOpa3oBaHUsl MO MpeaMmeTy «Duznkay,
Konuenuuu mnpenongaBanus yueOHoro mnpeamera «Duszuka» B 00pa3oBaTelIbHBIX
OopraHu3auax Poccuiickon denepanun, peanu3yommx OCHOBHBIE
o01eoOpaszoBarenbHbIe MporpaMmbl, [IpumepHo# TporpaMMbl BOCIUTaHUS, C YIETOM
pacipeesieHHbIX 0 KJIaccaM IMPOBEPSIEMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI
AnanTupoBaHHOW OCHOBHOM 00pa3oBaTeNIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHus OOYJAIOLIUXCSA C 3aJACPIKKON TICUXUYECKOTO Pa3BUTHSL.

OO0was xapakTepucTHKa Y4eOHOro npeamera «Pusnka»

VYuebuniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOpa3yIOImMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3MYECKHE 3aKOHbl MHPO3JaHUs
ABJISIIOTCS  OCHOBOM  COZAEp)KaHUA KypCOB XUMHUHM, OHOJOTMH, Teorpaduu Hu
acTpoHoMUHU. DuU3HMKa BOOPYX,aeT OOYyYarOLIMXCS HAyYHBIM METOJOM IO3HAHMS,
MO3BOJIAIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMer MakcHUMallbHO HampaBlieH Ha (QOpMUPOBaHHME HHTEpeca K
IPUPOJHOMY M COLMAJIbHOMY MHPY, COBEpPLICHCTBOBAaHUE I103HABATEIBHOU
aestenbHOCTH  oOywatouuxces ¢ 3IIP 3a cuer oBnageHUs MBICIUTEIBHBIMU
omepanusMu CpaBHEHHUs, OO0OOIIEHHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHHUE, POPMUPOBAHUE BO3MOKHOCTEW COBMECTHOM JIE€ATEIHHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOydarommxcs ¢ 3IIP
MIPOCTPAHCTBEHHOI'O  BOOOpaXEeHUs, (PYHKIIMOHAILHOM TI'PaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHUYECKU AHAIM3UPOBATH MH(GOpPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (opmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUN
oOydJaronuxcsi  3aKJIOYaeTCs B  YCBOGHHMUM OCHOBBI  (DU3WYECKUX  3HAHUM,
HEOOXOAMMBIX JIJIsl TIOBCETHEBHOM >KU3HU; HABBIKOB 3JI0POBOTO U 0€30MacHOTO JIs
YeJIOBEeKa U OKPY’Kalollen ero cpesibl o0pasa Ku3Hu; GOPMUPOBAHUH SKOJIOTMUECKON
KYJIbTYPHI.

[TporpamMma oTpaxaer coaep:xkanue oOydeHus npeametry «Du3nka» ¢ yueTrom
0co0BIX 00pazoBaTeNbHBIX OTpeOHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHne faHHBIM
y4eOHBIM MPEIMETOM IPEACTABISET ONPEACIECHHYIO TPYAHOCTh I 00YYaIOUINXCs C



3[IP. DOrto cBA3aHO ¢  OCOOCHHOCTSMHU  MBICIUTEIBHOW  JEATEIBHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  OOBEMOM  MaMSATH,
HEJOCTaTOYHOCTHIO OOIIEro 3amaca 3HAHWUW, TOHM)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlns mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumkar
IpeaycCMOTpeHa ajanTanuss o0beMa M XapakTepa Y4YeOHOro Marepuana K
[T0O3HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT HX
OCOOEHHOCTE pa3BUTHS: UCIHOJB30BAHUE QITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

JlanHass mporpaMma KOHKPETU3HPYET COJEpKAHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BATEIBLHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUs DPA3JeioB (U3UKU C YYETOM MEKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTMKM y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpENEIsieT MUHUMAJIbHBII HAaOOp OIBITOB, JEMOHCTpAIM,
IPOBOAMMBIX ~ YYMTEIEM B Kjacce, JabopaTopHbIX pabOT, BBIIOJIHAEMBIX

00yJaIOIIMMHUCH.
Metoaudeckoii OCHOBOM m3ydeHHUs Kypca «Dus3rka» Ha ypoOBHE OCHOBHOTO
oO1ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

00€CIeYnBAOMINA JTOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YyIBTAaTOB ITOCPEACTBOM OpraHHU3aLNH aKTUBHOU
MTO3HABATEJIbHON AESATENBbHOCTH OO0YYalOLIMXCs, YTO OYEHb BAXKHO NPHU OOyYEeHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Lean u 3axa4u u3y4yeHus ydeOHoro npeamera «@usuxa»

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Du3mKa» MpenCcTaBICHbl B
[IpumepHoii paboueit mporpaMme OCHOBHOTO 00111ero 00pa3oBaHuUsl.

OCHOBHOH 11€JIbIOO0YUYEHHS €Tl C 3aJEpKKOM MCUXUYECKOro pa3BUTHS Ha
JAHHOM TIpEIMETE SBIISIETCS: IOBBIIICHHE COLMAJIBHON ajanTaluu JEeTed 4Yepes
npUMeHeHHe (U3NYECKUX 3HAaHUM Ha MPAKTHUKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 11 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  0OOpa30BaTEbHYIO  IpOrpammy,
JOMHHHPYIOLIEE 3HaUYECHHE TPUOOPETAIOT TaKUE yeau, Kak:

" OCBOEHHME 3HAHUU O METOJaX HAYYHOIO MO3HAaHUS MPUPOILI U POPMUPOBAHKE
Ha 3TOW OCHOBE MPEJCTABICHUMN O (PU3NYECKON KapTUHE MUPA;

" OBJIAQJICHUE YMEHMSIMU TPOBOJUTH HAONIONEHUS MPHUPOAHBIX  SBICHUIA,
ONMKCHIBaTh M 00001IaTh Pe3yiabTaTbl HAOMIONEHUN, HCIOJIB30BaTh MPOCTHIE
U3MEpUTEIbHBIE TPUOOPHI I U3ydYeHUs] (PU3NYECKUX SIBJICHUI; MPEACTaBIATh
pe3yabTaThl HAOMIONCHUN WM U3MEPEHUN C MOMOIIBI0 TalnuIl, TpapuKoB U
BBISIBJISAITH HAa 3TOM OCHOBE HMIMPUYECKUE 3aBUCHMOCTH; TPUMEHSTH
NOJTyYEHHbIE 3HAHUS ISl OObACHEHUS pa3HOOOPa3HBIX MPUPOAHBIX SBICHUNA U



MPOLIECCOB, MPUHIIUIIOB JIEUCTBUS BAKHEUIIIUX TEXHUYECKUX YCTPOMCTB, IS
peteHust GU3NUECKUX 3a7ay;

" pa3BUTHE TIO3HABATENIBHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOATENLHOCTH B TPUOOPETEHUH HOBBIX 3HAHUU, TPU
pemieHUM  (PU3MYECKUX 3aJa4 U BBINOJHEHUU  HKCIEPUMEHTAIbHBIX
WCCJICIOBAaHUHN C UCTIOJIb30BaHHEM HH(POPMAITMOHHBIX TEXHOIOTHH;

" BOCHUTAHUE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHHUS 3aKOHOB MPHUPOIBI, B
HEO0OXOIMMOCTH Pa3yMHOTO MCITOJIb30BAHMS JOCTIKCHUA HAYKW U TEXHOJIOTHIMA
JUTSL TATBHEHIIIETO0 Pa3BUTHS YEJIOBEYECKOTO OOIECTBA, YBAKECHHUS K TBOPIIAM
HAayKH ¥ TEXHUKH; OTHOIIEHUS K (PU3UKE KaK K JIEMEHTY O0O0IIeueI0BeueCKOi
KYJBTYPHI,

" HCTOJL30BAaHUE TIOJYUYCHHBIX 3HAHWM W YMEHUH IJIS PEIICHUsS MPaKTUIECKUX
3a/lad TIOBCEIHEBHOM JKM3HU, oOecreueHusi Oe30MacHOCTH CBOEHW JKHU3HH,
palMOHAIBHOTO MPUPOAOIIOIH30BAHUS U OXPAHBI OKPY>KAIOIIEH CpEbl.
JlocTikeHue 3TuX 1efiei 00ecreurnBaeTcsi peieHueM CIeayIoInuX3a0ay.

" 3HakOMCTBO oOyuwaromuxcst ¢ 3IIP ¢ meromamu uccienoBaHusi 0ObEKTOB U
SIBIICHUU TIPUPOJIBL;

" [pUOOpPETeHHE 3HAHUM O MEXAHMYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBICHUSAX, (PH3NYECKHX BEIWUYMHAX, XapPAKTEPHU3YIOMHUX OTH
SIBIICHUSI,

* (dopMupOBaHUE YMEHHUI HAOMIONATH IPUPOIHEIE IBJICHUS U BBITIOIHATH OTIBITHI,
naboparopHble  pabOTBI M DKCIEPUMEHTAJbHBIC  HMCCICIOBAHUS  C
WCITOJIb30BAHMEM HW3MEPUTEIBHBIX MPUOOPOB, IIUPOKO TPUMCHIEMBIX B
MPAKTUYECKOU )KU3HMU;

" OBNIAQJICHUE TaKUMHU TOHATHUSAMH, KaK TPUPOTHOE SBICHUE, AMIUPUYCCKU
YCTaHOBJICHHBIN (akT, mpobiaema, TUIoTe3a, TCOPETUYECKUI BBIBOJI, PE3YJIbTaT
AKCIIEPUMEHTATILHOM MMPOBEPKU;

" [OHMMaHHME OTIMYMNA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HHGOpPMAILINH,
[IEHHOCTH HayKH [Jisi YJAOBIIETBOPEHHUS OBITOBBIX, IMPOU3BOACTBEHHBIX U
KyJABTYPHBIX TOTPEOHOCTEHN YeNoBeKa.

Oco0enHocTH 0TOOpPa M aJanTALMM Y4e0OHOT0 MaTepuaJia no gusmnke

OcHoBoli  OoOy4eHus oOyyJarommxcst c 3[IP nHa  mpemMerax
€CTECTBEHHOHAYYHOTO IIMKJIA SIBJISETCS Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaiW3, CUHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBINOJHEHUS
Pa3BUBAIOIIMX YIPaXHEHUH, (OpMUpOBaHUE MPUEMOB YMCTBEHHOM paOOThI: aHATU3
MCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHUE Marepuana, OCYIIECTBICHHE IOJTAIHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKXe OCYIIECTBIACTCS JUKBUAAIMS MPOOETIOB B
3HAHUSX, 3aKpEIJICHUE N3YYEeHHOT0 MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
MPOMJICHHOTO. bomplIoe 3HaYeHUE NPUAACTCS YMEHUIO PAacCKa3aTh O BBINOJIHEHHOU
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMUHOJOTUU U
COOJIIOICHUEM JIOTUYECKUX CBA3€M B m3nmaraeMom Matepuaine. s oOywaromuxcs



3[IP Ha ypoBHE OCHOBHOTO 001Iero oO0pa3oBaHUs MO-TIPEKHEMY SIBISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIM YpPOBEHb PA3BUTHUS OTIEIBHBIX MCUXHMYECKUX
NpoLIeCCOB (BOCTIPUATHS, BHUMAHHUS, NaMSTH, MBILIUICHUS), CHUXEHHBIM YpOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHS, HU3KUN YpPOBEHb BBIMOJHEHUS YYEOHBIX 3a/laHUM,
HU3Kas ycnemHocTh oOyueHus. [losromy mnpu wusydennn ¢Gu3nka Tpedyercs
L[EJICHAIPABJICHHOE NHTEJUIEKTyallbHOE pa3BuTHE oOyyaromuxcs ¢ 3I1P, orBedaromiee
UX OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocoOeHHocTe oOywarommxcs ¢ 3I1P
TpeOyeT, 4ToObl MPH H3YYEHHMH HOBOIO MaTepuana o0sf3aTeIbHO MPOUCXOIAMIIO
MHOTOKpPAaTHOE €ro IMOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PACKPBIBAIOIINX CBsI3b (DM3HWKHU C KU3HBIO; aKTyaau3alus MePBUYHOTO KU3HECHHOTO
OIbITa O0Y4ArOITUXCS.

YcBoeHME MPOrpaMMHOIO Marepuajiia Mo (PU3MKE BBI3BIBACT OOJBIIUE
3arpyaHeHus y oOyuatomuxcsi ¢ 3[IP, mosromy Teopusi mzydaercsi 6€3 BBIBOJOB
CIOXHBIX (opmys. 3amayu, TPeOYIOIMUE MPUMEHEHHUS CJIOKHBIX MaTeMaTHUYeCKHX
BBIYMCICHUM # QOopMys, B OCOOCHHOCTH TakuX TeM, Kak «MexaHudeckoe
IBIDKCHUEY, «ApXUMEIOBa cuiiay, «MexaHuyeckass SHEprus», «NEKTPUUECKUE
ABIECHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C MOMOIIBIO
YUHUTEIS.

Oco0oe¢ BHUMaHHME MPU HU3YUYCHUHU Kypca (UBUKH YIEISETCS MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAKXKe MPOBEACHUIO (MPEUMYILECTBEHHO Ha KaXKIO0M
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIEKTPOHHOM JeMOHCTpanuu). HekoTopblie TeMbl 0053aT€NIbHO JOJKHBI BKIIIOYATh
OTIOpHBIEC JITA0OpaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE TMOJb30BATHCS
MpoCTeHIIUMU  NpUOOpaMH, aHAJU3UPOBATh TOJYYEHHBIC JaHHble. B CBs3UM C
OCOOCHHOCTSIMU  TIOBEJEHUS W JesITenbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEIYCMOTPEH CTPOKANIINI KOHTPOJIb
3a cOoOJII0/IEHUEM TIPABWJI TEXHUKU O€30MMAaCHOCTH MPHU MPOBEICHUHN JTA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydeHun Gusuku noapoctkamu ¢ 3I1P obparmaercs
Ha OBJIAJICHME UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
YMEHBIIEHUE 00bheMa TEOPETHUECKUX CBEJCHUM, BKIIOUEHUE OTACIbHBIX TEM WIH
LENbIX pa3feloB B Marepuainbl sl  0030pHOTO0, O3HAKOMUTEIBHOIO WM
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHUN 3a CUET YBEJIMUCHUSI KQUECTBEHHOTO OMUCAHUS SBJICHUHN U IIPOIIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHHM OTBOJMUTCS HA PACCMOTPEHHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKH C JKU3HBIO, C TEMH SIBIICHUSIMHU,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTIhITA.

MakcuManbHO  HCMOJB3YIOTCS ~ MEXIPEIAMETHbIE  CBS3M C  TaKUMHU
TUCITUTUIMHAMH, Kak reorpadwus, Xumus, Ouosorus, T.K. oOyuatomuecs c¢ 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO ke y4eOHOro maTepualia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUH IIOJIyYEHHBIX 3HAHMW W MPAKTUYECKUX yMmeHuW. llo3Bosss



paccMaTpuBatb OAWMH H TOT IKC y‘I€6HI>II>'I MaT€puall C pPa3HbIX TOYCK 3PCHUA,
MCKIIPCAMCTHBIC CBA3U CHOCO6CTBYI-0T cro JIydmeMy OCMBICIICHUIO, Oonee
IMPOYHOMY 3aKPCINJICHUIO ITOJIYYCHHBIX 3HAHUU U MMPAaKTUICCKUX YMGHHI)'I.

Buabl gesitenibHocTn oOyuyawomuxcss ¢ 3IIP, o0yciaoBiieHHbIEe 0COOBIMH
o0pa3oBaTeJIbHBIMU NOTPEOHOCTAMH M o0ecneyHBAIOIIME OCMbBICJIEHHOE
OCBOEHHE Coep:KaHuM 00pa3oBaHus MO npeameTty «Duznkar»

TemaTndyeckas W  TEPMHUHOJOTHYECKas JIGKCMKa 10 Kypcy (usukum
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesTenbHOoCcTH oOydatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpE/ICTISAETCS. UX OCOOBIMH 00pa30BaTEeNbHBIMU MOTPEOHOCTSIMU. [loMHMO mIKUPOKO
ucnoas3yembix B [TIOOIT OO0 o6uiux st BceX 00y4aromuxcsi BUJI0B ACSITEILHOCTH
CJIEIyeT YCWINTh BUJBI ACSITEIBHOCTH, ClIeU(PUYHbBIE IS JAHHOW KaTeropuu JIeTeu,
00ecIeunBaoIIMe OCMBICIIEHHOE OCBOEHUE COJIEpP KaHMs 00pa30BaHUs MO MPEIMETY:
YCUJICHHE TPEIMETHO-TIPAKTUYECKON JEeATEIbHOCTH C aKTHUBU3AIMEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHuaja C OIOpO Ha aJrOPUTM; «IIOIIArOBOCTH» B M3yYEHUU
Marepuaia; HCIOJIb30BaHUE JOMOJIHUTEIBHOW BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIoHbl, OMOpPHBIE TaOJIMIIBI); PEUYEeBOM OTYET O TMpolecce U pe3ylibTare
TESATETPHOCTH; BBITIOJHEHNE CIICIHAIBHBIX 3aJIaHUN, 00ECIICUYNBAIOIINX KOPPEKIIUIO
pEerysaIuyu  y9eOHO-TI03HABATEILHON JCATENHPHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTara.

Jns oOyuarommxcsa ¢ 3I[IP cymiecTBeHHBIM SIBIIOTCS MpPUEMBI padOTHI C
JIEKCHYECKMM MaTepraJioM To mpeaMery. [IpoBoaguTcs crnernuaibHas padoTa I1o
BBCJICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS HAa TIOJUCEHCOPHOHW OCHOBE, 00s3aTelbHa
BU3yaJibHAS TOJICPKKA, AJITOPUTMBI pabOTHI C OMPEIeICHUEM, OTIOPHBIE CXEMbI JJIs
aKTyaJIn3aliyd TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEbHBIMUA TOTPEOHOCTSIMU OOYYAIONTUXCS C
311IP, mpu maHupoBaHUU PabOTHl YYEHHUKA Ha YPOKE CIEAyeT MPUIIePKUBATHCS
CJIEIYIOLTUX MOMEHTOB:

1. Tlpm ompoce HeEOOXOaUMO: JaBaTh aJTrOPUTM OTBETA; pa3peniaTh
MOJI30BATHCS IJIAHOM, COCTABIICHHBIM TP TTOJITOTOBKE JOMAIITHETO 3aaHus; 1aBaTh
OonpIlie  BpEeMEHW TOTOBHTHCA K OTBETY Y JOCKH; paspemiarb JAeiarh
MpEeABAPHUTEIILHBIC 3aITMCH, TTOJIb30BAThCS HATJISTHBIMU TTOCOOUSMHU.

2. Ilo BO3MOXXHOCTHM 3a/JaBaTh OOYYAIOIIMMCS HABOJAIINE W YTOYHSIOIIUE
BOITPOCHI, KOTOPBIC IIOMOTYT UM TIOCIICIOBATEIBHO U3JIOKHUTh MaTepHall.

3. CucreMaTHUeCKH MPOBEPATh YCBOCHHE MaTepHaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TTPOOEITIOB B MPOIIEAIIEM MaTepurale.

4. B mporiecce u3ydeHHsi HOBOTO MaTepuaia BHUMAaHUE YUEHUKOB 0OpaIaeTcs
Ha HanOoJiee CIOXKHBIE pa3zenbl u3ydaemont Tembl. HeoOxoammo darre oOpamaThes K
HAM C BOINPOCaMH, BBICHSIOMIMMU  TOHMMaHHE Y4eOHOro  Marepualna,
CTUMYJIMPOBATH BOTIPOCHI MPH 3aTPYIHEHUSIX B YCBOSHUU HOBOTO MaTepuara.



Mecto yueOHOTro npeamera «Ou3uKka» B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®enepanbHpM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT0 0011ero oopa3zoBaHus yueOHbIl npeamer «dusmnka» BXOAUT
B IIpeIMETHYI0 00nacTh «EcCTeCTBEHHblE HAyKW» M SBISIETCS 00S3aTENbHBIM JIs
uzydenus. Comepxanue yueOHoro npeamera « Ousukay, mpeAcTaBIeHHOE B paboueii
nporpamme, cootBeTcTByeT ®I'OC OO0, IlpumepHOii OCHOBHOW 00pa30BaTeIbHOM
porpaMme OCHOBHOro oOmiero oOpaszoBanusi, IIpumepHON aganTUpOBAHHOU
OCHOBHOM  00pa3oBaTelbHOM TpOrpaMMe OCHOBHOTO 00IIero o0Opa3oBaHUs
00y4Jaronuxcs ¢ 3a1epKKOM NCUXUYECKOTO pa3BUTHSL.

COLEP)KAHUE YUYEBHOI'O ITPEAMETA «®U3NKA»

7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAKONIIET0 MUPA

@dusukKa — HayKa O npupoae. ABieHus npupoabl (MCl). Pu3nyecKue SBICHUA:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaUUMHBL. V3Mepenune ¢u3nUYeckux BenuuuH. Dusuueckue
npu60pb12. locpewnocmov usmepenuii. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKU U3Y4arOT Ipupoay. Ecmecmeenno-
HayuHulll Memoo NO3HAHUsA: HabMooeHue, NOCMAHOBKA HAYYHO20 BONpOCd,
8bIOBUDICEHUE — 2UNOmMe3, JKCHepUMEeHm NO NposepKe 2unomes, 00bsACHeHUe
Habo0aemoeo aenenus. Onucanue uzuYecKux A81eHull ¢ NOMOUbIO MOOEEl.

[IpenmMeT u MeTO bl (PU3UKH.

ﬂemmhtcmpauuu3

1. MexaHnueckue, TEIJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. duznueckrie TpuOOPHI U MPOIEAYpa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
3. OnpeneneHue MorpenrHOCTH SKCIIEPUMEHTA.
DponmanvHele 1adOpamopHble padomol Uil I1EKMPOHHAA 0EMOHCMPAYU.
1.Onpenenenrie 1eHbl JI€JIEHUS HW3MEPUTENIBHOTO Mpudopa (UCHOJIb3Ys
TEXHOJIOTUYECKYIO KapTy DKCIIEPUMEHTA).
2. Nzmepenne o0bEéMa KUIKOCTH U TBEPIOTO Teja
3. Onpeoenenue pasmepos mManvlx mei.

'MC — snemeHTBI coziepKaHus, BKIIOYAOIIIE MEXKIPEIMETHBIE CBSI3H, KOTOPBIE MOAPOOHEE PACKPHITH B
TEMaTHYECKOM ITaHUPOBAHUH.

?311ech 1 ajee KypCHBOM 0G03HAUYCHBI TEMBI, H3ydeHHE KOTOPEIX IPOBOIUTCS B 03HAKOMHUTEILHOM IuiaHe. Ilesaror
CaMOCTOSATENBHO ONpeJeIsieT 00beM U3ydaeMOoro MaTepHaia.

*Bce JlemoucTparyu u JlaGopatopHbie paGoThI, PEICTABICHHBIE B COAEPKAHMH, TOMYCKAETCS (MOYKHO) POBOIUTS,
UCTIONB3Ysl MH(OPMAIMOHHBIE M JIEKTPOHHbIE TEXHOJIOTHHU (1(poBbIe 00pa3oBaTeIbHBIE PECYPCHI).



Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBa

CtpoeHue BeHIECTBA: aTOMbl M MOJIEKYJbI, ux pazmepul. Onvimol,
0oka3zvlearouue OUCKpemuoe CmpoeHue seujecmada.

JIBrxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JIBH)KCHHS YacTUIl C
temnepaTypoii. bpoyHoBckoe nBwxkeHue, nuddysus. Bzaumoodeticmeue uacmuy
gewjecmea: npumsANCenue U OmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIECTBA: CMPOCHUE 24308, HCUOKOCMEU U MEEPObIX
(Kpucmannuueckux) men. Bzaumocesazv medxncoy ceoucmeamu 6ewecms 8 pasHblX
azpe2amuvlX COCMOAHUAX U UX ATMOMHO-MONEKVIApHbIM cmpoenuem. Ocobennocmu
azpe2ammvlx COCMOAHUL 800bI.

ﬂemoucmpauuu4

1. Habntonenue OpoyHOBCKOTO ABUKEHUS.

2. Habmonenune nuddysun.

DponmanvHule 1a60pamopHbvle padomsl U OnvImMbl

1. Omenka jgmaMeTpa aroMa METOJIOM pPSAIOB (C  WCIOIh30BAHHEM
dbotorpaduii).
2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPECHUS Ta30B.

3.01bITHl 10 OOHAPYKEHHUIO JCHCTBUS CHUJ MOJICKYJISPHOTO TMPUTSHKEHUS
(2/1eKMpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuikeHue U B3aUMoOAeCTBHE TeJl

Mexannueckoe naBuxkeHUE. PaBHOMepHOE U HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomMepHom Osudiceruu. Pacdu€T mytu u
BPEMEHU JBUKCHHUS.

SBnenune wuHepUMU. 3aKoH uHepyuu. Bzaumoldeiicmeue men KAK NPUYUHA
uUsMeHeHUuss ckopocmu o08udxceHus men. Macca kak mepa uHepmuocmu meid.
[TnotHocte BemiecTBa. CBA3b NIOMHOCMU C KOAUYECNBOM MOJIEKY]l 8 eOuHuye
0OvéMma sewecmaa.

Cuna Kak XapakTepucTuKa B3auMoJeucTBUs Tein. Cuna ynpyeocmu M 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowwto Ounamomempa. SIBIeHUE TATOTCHUS W CHUJA
TsokecTd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tema. HeBecoMocCTs.
Ciio)xeHue cuJji, HampaBJICHHBIX MO OAHOM mpsiMoil. PaBHOmelicTByromas cui. Cuna
mpenus. Tpenue cxonvocenus u mpenue noxos. Tpenue 6 npupooe u mexnuxe (MC).

/Iemoncmpahguu3

1. Habmronenne MeEXaHHUECKOTO ABMKEHUS TeEa.

N3mepenne cKkopoCcTH MPSIMOJIMHEHHOTO JBUXKECHHUS.
HaOmnronenue siBieHNUsI THEPIUU.

HaOmronenune naMeHeHrst CKOpOCTH MPHU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TEJ.

CrnoxeHue cull, HalpaBJICHHBIX MO OJTHOW MPSMOM.

ook wn

“3ech ¥ aee IPHBOINTCS PACIIMPEHHBI IepedeHb TaG0PATOPHBIX PaGOT U OIBITOB, H3 KOTOPOIO yUHTEIb AeNaeT
BBIOOp MO CBOEMY YCMOTPEHHIO.



7. JeMoHCTpanus CHUIbl YIPYTOCTH Ha Pa3IMUHbBIX MaTepHaiax.

DponmainvHele 1adOpamopHvle padomsvl U ONbIMBbL,

1. OnpeneneHre  CKOpPOCTH  PAaBHOMEPHOrO  JIBHXKEHUS  (IIapuka
B )KUJIKOCTH, MOJEIU  DJIEKTPUYECKOIO0  aBTOMOOWIS U T. IL.)(2/1eKmpoHHasA
demoncmpayusi).

2. OnpeneneHue cpeHENd CKOPOCTU CKOJIbKEHHA OpyCKa WIM IIapHKa I10
HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPIOTO TeNA.

4. OnbIThI, 1EMOHCTPUPYIOLINE 3aBHUCUMOCTh pacTshkeHUs (nedopmarmn)
MPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.

S. OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT

Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEH M ra30B

HNasnenue. Cnocobvi ymenvulenus u yseiuverus oaeéienus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypwul. llepedaua Oasenenus
MeEPObIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackana. [Inesmamuueckue
Mawunsl. 3aBUCUMOCTD JIABJICHHS XKUAKOCTH OT riyounsl. Coobwarouuecst cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emnn u atMocepHoe paBieHue. [lpuuunvl cyujecmeosauus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UcCUMOCb aMMOChHepHO20 0asleHUs. Om 8blCOMblL HAO YPOBHEM MODAL.
IIpubopwl Ons uzmepenus ammocpeprnozo 0asnietus.

eticmeue srcuokocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BpITankuBaromast
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs: CoOCy/Ibl.

['mnpaBnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus TeJl: TUIABAaHUE WM MOTPY)KEHHUE Tel B 3aBUCUMOCTH
OT COOTHONIEHUS IUIOTHOCTEH Teja U )KUIKOCTH.

@ponmanvhrvle 1ab0pamopHvle padomul u ONbvIMbL

ook whE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BbEMA NOTPYKEHHOM
B JKUJIKOCTh YacTH TeJa.
2. OnpeneneHue BBITAIKUBAIOIICH CHJIbI, JEWCTBYIOUIEH Ha  TeJo,

[IOrpy>KEHHOE B JKUIKOCTD.



3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B JKUJIKOCTH, OT MAacCHI TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEHCTBYIOIIEH Ha TEJ0 B KUIKOCTH, OT 00bEMa MOTPYKEHHOW B JKHIAKOCTh YacCTH
TeJIa ¥ OT INIOTHOCTH JKUJIKOCTH.

5. KoncrtpyupoBanue  apeomerpa  WiaM  KOHCTPYHPOBAHUE  JIOJKHU
U ONpeAeIIeHUE €€ TPY30I10IbEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. DHeprus

Mexannyeckast pabota. MOIITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [lpasuno
pasnosgecus pvruaza. llpumenenue npasuia pagnogecus pviuaza K 0OJ10Ky. «3010moe
npasunoy mexanuku. KIIJ[ mpocTteix MexaHnu3MmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannyeckass osHeprus. Kuumemuueckas u nOmMeHyuanibHas IHEPIUs.
IIpespawenue 00Ho20 6uda mexanuueckou sHepeuu 6 Opy2ou. 3aKOH COXpPaHEHUS
SHEPrUM B MEXAHUKE.

Jemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Dponmansuvie nabopamopnvie paéomut u onvimot’

1. Onpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBUKEHHUM TeJla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenue KITA HaKJIOHHOU IIJIOCKOCTH (31eKkmpoHnHan
demoncmpayus).

4, N3ydyeHne 3akoHa COXpaHEHUS MEXAHWUYECKOW DHEPIruu (271eKmpOHHAA
demoncmpayusi).
8 KIIACC

Pa3znen 6. TermoBble siBJIeHHSE

OcHoHble  NONOJCEHUSL  MOJEKYIAPHO-KUHEMUYECKOU  Meopuu  CMpOoeHuUs.
sewecmsa. Macca u paszmepvl amomog u moaekyi. Onvlmvi, noomeepicoaioujue
OCHOBHbIE NOLONCEHUSL MONCKVIAPHO-KUHEMUYECKOU MEeOPULL.

Mopgenu TBEPAOro, JKUAKOTO U Ta3000pa3HOrO0 COCTOSHHUM BEIECTBa.
Kpucmannuueckue u amopguvie mena. Obvsicnenue c6olcms 2az08, HUOKOCMeEll U
meépobiX mel HA OCHO8C NONONCEHUU MOJIEKYISIPHO-KUHEMUYeCKOl mMeopull.
CMauuBaHue u Kanuuisaphvle aeieHus. Teniosoe pacuupenue u cocamue.

Temnepatypa. Ceszb memnepamypvi co CKOPOCHMbIO MENI08020 OBUNCCHUS
yacmuy.

BuyTtpennsis  aHeprus. Cnocodvl  uzmeneHusi  GHYMpeHHell  SHEPIUlL:
menjionepeoaia u cosepuenue pabomui. Buowr menionepeoaqu:
MeNIONPOBOOHOCMb, KOHBEKYUSL, U3TYUeHUe.



KonmuuectBo TermnoTel. Yoenvras mennoémxocms eewecmea.Tennooomen u
menjiogoe pasHosgecue. Ypagnuerue meniogo2o 6aiauca.

lInasnenue u omseepoesanue KpUCMAIIUYECKUXx eewyecms.yoeivras menioma
nnasnenus.llapoobpazosanue u konoencayus. Mcnapenue (MC). Kunenue. Yoenvhas
menjoma  NApooOPA308aHUS. 3A6UCUMOCTL — MEMNepamypsvl  KUNeHUus  om
ammocgheprnozo dasnenus. Brascnocmu 6030yxa.

OHeprus TOIUBa. YoenvHas menioma c2opanusl.

Ipunyunor pabomuvr mennosvix osucameneu. KIIJ] mennosozco oOsucamens.
Tennosvie 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawenus duepeuu 8 mennosgwvix npoyeccax (MC).

Hemoncmpayuu

1. Habntonenue OpoyHOBCKOTO ABUKEHUS.

2. Habmonenune nuddysun.

3. Hab6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.

4, Hab6nronenue TemioBoro pacumpeHus Ted.

5. N3menenue naBieHus raza npu U3MEHEHUU 00bEMa U HarpeBaHUU WM
OXJIAXKJICHUH.

6. [IpaBuia u3MepeHus TEMIIEPATYPHI.

1. Bue! Termonepenayn.

8. OxnaxaeHue mpyu COBEPIICHUU pabOTHI.

Q. HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHeHHE TEIUTOEMKOCTEHN pa3IMYHbBIX BEIICCTB.

11. HaGmoneHue KUeHUs.

12. HabGnroaeHue MOCTOSHCTBA TEMITepaTyphl MPH TIaBJICHUH.
13. Mogenu TemIoBbIX JBUTATEIEH.

DponmanvHule 1a60pamopHbvle padomsl U OnvimMbl

1. OnpITEl MO OOHAPYKEHUIO JCHCTBUS CHJI MOJICKYISIPHOTO IPHUTSKESHUS
(2/1eKmpOHHAA 0eMOHCIMPAUUsL).

2. OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM WJIK caxapa.

3. OnpITHl 110 HAOJIOACHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KHIKOCTEH H
TBEPABIX TEII.

4. OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITIPUIIA.

5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH NABICHHUS BO3]lyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIKICHHUS.

6. HaOntonenne wu3MeHeHHMs] BHYTPEHHEM OJHEpPruM Tejina B pe3yJibTare
Terionepeaayu U padboThl BHEITHUX CHJI.

1. UccnenoBanue siBaeHUs TeIJI0OOOMEHA MPHU CMEIIMBAHUM XOJIOJHOU U
ropsiueu BOJIBI.

8. HccnenoBanue nporuecca ucrnapeHusl.

9. Ornpenenenrne OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

10.  Ompeoenerue yoenvbHoti meniomel NAAGNEHUS 1bOA.



Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inexmpuzayuss men. JIBa poaa JIIEKTPUUYECKHX 3apsaoB. B3aumopnerncTBue
3apsSHKEHHBIX TEJL.

Onextpuyeckoe mone. [lpunyun cynepnosuyuu d1eKkmpudeckux noieu (Ha
KauecmeeHHOM YPO8He).

Hocumenu snekmpuueckux 3aps0o6. nemeHmapHbulli 21eKmpuydeckutl 3apsio.
Cmpoenue  amoma. 1IpOBOIHMKM W  AUDJIEKTPUKU. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsiia.

DNeKTpUYEeCKUd TOK. VYcnosus cywecmeosanus 31eKmpuyecko2o moxd.
HNcTOouyHMKN TOCTOSIHHOTO ToOKa. JIeWCTBUS 3JIEKTPUYECKOro ToKa (TEILIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHAX U 2a3ax.

Pabota u MOIIHOCTh DJIEKTPUYECKOTO TOKa. 3akon [coyni—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uenb. Cuia Toka. DIeKTpuueckoe HampspkeHue. COMpOTHUBIICHHE
MIPOBOJIHUKA. YOenvHoe conpomusnenue gewecmsa. 3akoH Oma i yyacTKa IEIu.
[TocnenoBaTtenbHOE W MApaUIENIbHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

[TocTtostHHBIE MarHuThL. B3auMoaencTBrUE IMTOCTOSHHBIX MAarHuToB. Macnummoe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa JacuzHu Ha 3emne. Onvim
Ipcmeoa. Maznumnoe none anekmpudecko2o moxa. llpumenenue anekmpomacHumos
6 mexHuke. [leiicmeue MacHUMHO20 NOAL HA  NPOBOOHUK C  MOKOM.
Inekmpoosueamenb NOCMOAHHO20 MmoKa. Hcnonvzosanue snexkmpoosueameneil 8
MEeXHUYeCcKUx YCmpoucmeax u Ha mpancnopme.

Onvimur @apaodes. Henenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpozenepamop. Cnocobui NoJIy4eHust 9/IleKMpU4ecKou oHepeuuU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu
DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.
M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

0. DJEeKTpUYECKHI TOK B KUJIKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3mepeHue CuUiibl TOKa aMIIEPMETPOM.

13. H3mepenwne >MEKTPUISCKOTO HAMIPSHKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBIICHUIA.

15. BzaumopeicTBHE NOCTOSIHHBIX MArHUTOB.

RO~k wWNhE



16. MopenupoBaHrue HEBO3MOKHOCTH pa3/IeJIEHUs IOJIOCOB MarHuTa.

17. MopenupoBaHrue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19.  MarsuTHOE noJje Toka. JIEKTPOMarHur.

20. JleiicTBME€ MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21.  DuexTpoABUTATENh MOCTOSIHHOTO TOKA.

22. HccnenoBanue sSIBICHUS ICKTPOMATHUTHON MHIYKITHH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTH HAampaBlICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DJueKxTporeHepaTop MOCTOSIHHOTO TOKA.

@ponmanvhvle 1abopamopHvle padomul u ONbLIMbL

1. OnpITel MO HAOJIOJCHHUIO JJICKTPU3AIMHM TEJI HWHAYKIUECH M IpHU
CONPUKOCHOBCHHH.

2.  HccrmemoBanue ICHCTBUS OSJICKTPUUYCCKOTO IO HA IIPOBOJHUKH U
JTUDJICKTPHKHY.

3. COopka u mpoBepKa padOThI JIEKTPUUICCKOM IICITU TTOCTOSHHOTO TOKA.

4.  VI3MepeHue U peryJIMpOBaHUC CUJIBI TOKA.

5.  H3MepeHue u peryJMpoBaHUE HAIPSKECHUS.

6.  Uccrneoosanue 3aeucumocmu Cuivl moxa, udyweco uepes pe3ucmop, om
CONPOMUBTICHUSL PE3UCTOPA U HANPSINCEHUS. HA Pe3UCmOope.

7. Onovimet, OeMoHcmpupyiowue  3a8UCUMOCHb  DJIEKMPUUECKO20
CONPOMUBNICHUsL NPOBOOHUKA OM €20 ONUHblL, NIOWAOU NONEPEeHHO20 CEeHeHUsl U
mamepuana.

8.  Ilposepxa npasuna cinodxcenuss HANPANCEHUN NPU NOCIEO08AMENbHOM
COeOUHEHUU 08YX Pe3UCTNOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKA NPpU NAPATIIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboOThI IEKTPUICCKOTO TOKA, HAYIIETO Yepe3 pe3nucTop.

11. OmnpeneneHre MOITHOCTH BJSKTPHUUYECKOTO TOKA, BBIICIISIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. MHccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSHHBIX MATHUTOB.

14, V3ydyeHue MarHMTHOTO TIOJIS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00bEIMHEHUU U Pa3JIeJICHUH.

15. HccnenoBanue IEHCTBHS SJIEKTPUYSCKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

16. OmbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS
KaTYIIKA ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKa M HAPaBIICHUS TOKA B KaTYIIKE.

17. H3ydyeHue neMCTBUS MAarHUTHOTO TOJIS HA TIPOBOAHUK C TOKOM.

18. Uzyuenue pabomvi s1ekmpoogueames.

19. Usmepenune KIIJI anmekTpoaBUTaTeIbHON YCTAHOBKH.



20. OneITHl TI0 HCCICAOBAHUIO ABJICHUA 3H€KTpOMaFHHTHOfI HHAYKIOHUHN:
HCCIICOOBAHHUC W3MECHCHUI 3HAYCHMS U HaIIpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJICHUSA

Mexanudeckoe JABuWxkeHue. MarepuanbHas Touka. (Cucrema  OTcyéTa.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpsSMOJMHEIHOE
nBwxkeHue. Hepasnomepnoe npamonunetinoe ogudicenue. CpenHssli U MeHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUINCEHUU.

Yckopenue. PasHnoyckopennoe  npamonumeunoe oOgudxcenue. (CBOOOTHOE
nagenue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvhoe ycKopeHue.

ITepseiit 3ak0H Herorona. Bropoit 3akoH Herorona. Tpernit 3akoH HerotoHna.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOIbHCeHUsl, CUld
MpeHUs NoKos1, opyaue uobl MpPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOIO
naneHust. [Jeuoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MaTepHallbHOW TOYKHU. AOcontomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKkpeniéHHou ocbio epaujenuss. MoMeHT cunibl. [lenmp msascecmu.

Nmnynsc tena. Mszmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
uMmiyibca. PeaktuBnoe neuxenue (MC).

Mexanudeckass pabora M MoOIIHOCTh. PabGora cunm TskecTu, ynpyzocmu,
mpenus. Ceazv snepeuu u pabomsi. 1loTeHIIMAIbHAS YHEPTUS TeNa, MOAHITOTO Ha
IIOBEPXHOCTBIO 3eMIIU. [lomenyuanvras snepaus cocamou npyscunvl. Knnernueckas
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHS MEXaHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HaGntoieHne MexaHW4YecKOro JABMXKEHHS Telda OTHOCHUTEIBHO pPa3HBIX
TEJ OTCYETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepennie CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. HaOnronenue ABMKEHUsI Tela Mo OKPY>KHOCTH.

6. HaGnrogenue MexaHMYECKUX SBJICHHMM, MNPOUCXOJALIUX B CHCTEME

orcuéra «Teyexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCHUTEIIBHO
KaOuHeTa pU3MKH.

1. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MAcChl TeJa U JECUCTBYIOIIEH Ha HETO
CHUJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.



9. M3meHenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

10. Ilepenaua ummysbca pu B3aUMOAECUCTBUH TEJL.

11. TIpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHEe UMIYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHue uMIysbca Npu abCONIOTHO YIIPYTrOM B3aUMOJIEHCTBUY.

14. HaGnropeHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MEXaHWYECKON SHEPTrUU MPU CBOOOAHOM I1aJIEHUU.

16. CoxpaHeHHe MEXaHHYECKOW OJHEPruM TpH [ABIKCHUUM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

@ponmanvhvle 1abopamopHvle padomul U ONbLIMbL

1.  Koucmpyuposanue mpaxma 015 pazeora u OaIbHeUue20 pagHOMEPHO20
OBUIICEHUS WAPUKA UTU TNENEHCKU.

2. Omnpenenenue cpeHeld CKOPOCTU CKOJBXEHUS OpycKa WM JIBUKEHUS
HIapUKa [0 HAKJIIOHHON MJIOCKOCTH.

3. OmnpeneneHre yCKOpeHUs Tejla NPU PaBHOYCKOPEHHOM JIBUYKEHUU I10
HAaKJIOHHOMU IIOCKOCTH.

4.  HccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
IBY)KEHUU 0€3 HauaJbHON CKOPOCTH.

5.  HccnemoBanuwe 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAaJIBHOTO JaBJICHUS.

6. Onpenenenne ko3 PUIIMEHTa TPEHUS CKOJIBKEHUS.

7. Omnpenenenne KECTKOCTU PYKUHBI.

8. Omnpenenenre paboThl CUITBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela
M0 TOPU3OHTAIBHOM MMOBEPXHOCTH.

Q. Omnpenenenne paboOThl CHJIBI  YIPYTOCTH TpU  TOABEME Tpysa

C UCTOJIb30BaHUEM HEMOJIBMXKHOTO U TTOABUKHOTO OJIOKOB.
10. M3yyeHue 3aKOHA COXPAHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI H BOJIHbI

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUN: TIEPHO/I,
4acToTa, aMIIUTyna. Mamemamuueckuii u npysjcunnold maamuuku. Ilpeepawenue
9HepeUU npu Ko1ebamenrbHOM OBUNHCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexannueckue BoJIHBL. CBOWCTBAa MEXaHUYECKUX BOJH. [lIpodonibHbie u
nonepeumvle 8oHbl. [MUHA 80IHbI U CKOPOCb €€ pacnpocmpanenus. Mexanuueckue
B0JIHbL 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomrkocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA38yK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUi Ten MOX NEWCTBUEM CHIIBI TSDKECTH M CHJIBI
YIIPYTOCTH.

2. Hab6monenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.



3 HabGnronenue BoIHYXIEHHBIX KOJICOaHUI U pe30HaHca.
4, PacnipocTpanenue npoi0abHBIX U MOMEPEYHBIX BOJIH.
5 Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
6. AKyCTUYECKHI pe30HaHC.

DponmanvHule 1adDOpamopHvle padomvl U ONbINLbL

1. OnpeneneHne 4YacToTbl M HepUofa KOJIEOAHMM MaTEeMaTUYECKOTO
MasTHUKA.

2. Onpenenenue 4acTOThl M NEpUOAA KOJIEOAHUN MPYKMHHOTO MasiTHUKA
(2/1eKmpoOHHAA 0eMOHCMPaUUsL).

3. Uccnenoanne 3aBUCUMOCTH Tepuoda KoOJI€OAHUN MOABEHIEHHOTO K
HUTH TPy3a OT JJIUHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTM  TepuoAa KoOJIEOAHUN  MIPY>KUHHOTO
MasiITHUKA OT MACChI Ipy3a (2/1eKMPOHHAA 0EMOHCMPAUUL).

5. [IpoBepka HE3aBUCUMOCTH Mepuoa KojJebaHuil rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChI Tpy3a.

6. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh TMEpHOoJa  KoJieOaHUU
MPY>KUHHOTO MasgTHUKA OT MACChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOrO  TAJCHUS  (271eKmMpOHHAA
demoncmpayus).

Pazgeua 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIE.  DJNEKTpOMAarHuTHble  BOJHBL.  (Cgolicmea
aneKkmpomacHumuolx oM. [lxana snekmpomacHummuwblx 6oan. HMcnoavzoganue
INEKMPOMASHUMHBIX 8O0JIH O COMOBOU CEA3U.

DJeKTpOMarHuTHas npupojaa cera. CkopocTh cBeTa. BoOMHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOIICTBA CBETA.

DponmanvHole mz60pam0puue3 paoomol u onvimol’

1. N3ydyeHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C  ITOMOILBIO

MOOUIBLHOTO TeNedoHa.

Pa3nen 11. CBeroBbIe ABJIeHUSA

JlyueBast Mmosienb cBeta. MicTounuku cBeta. [lpsamonunelinoe pacnpocmpanerue
ceema. 3ammenusi Coanya u Jlynvi. OTtpaxenue cBera. [lnockoe 3epkano. 3axkoH
ompasicenus ceema.

[Ipenomnenue cBeta. 3akoH MpeloMiieHUs cBeta. [lonHoe e6HympeHHee
ompadxcenue ceema. Hcnonvzoeanue NOIHO20 6HYMPEHHE20 OMPAICEHUS 8
ONMUYECKUx c8emoBooax.



Jlunza. Xon unydet B nmH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmo u
0aIbHO30PKOCHIb.

Pa3znoowcenue 6enoco ceema 6 cnexmp. Onvimer Hvromona. Cnoowcenue
CNEeKMpanbHbIX YBEmo8.

Hemoncmpayuu
[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuid CBETOBOI.

Xon nyyei B coOuparoleit JImH3e.

XoJ1 Iydel B pacCEenBarOIICH JTUH3E.

[Toydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunnun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
0. Moguens rnasa.

1. PaznoxxeHnue 6eoro cBeTa B CIIEKTP.

2. TlomyueHue Genoro cBeta Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
DponmainvHole 1adDOpamopHvle padomvl U ONbINbL

RPN AWM R

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS CBETOBOTO Jyda OT yIJia
MaJICHUS.

2. N3yuenne XxapakTepUCTUK N300paKeHHUS TIPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa TPEIOMJICHHS CBETOBOTO JIyda OT
yTila aJcHUs Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tony4yenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Onpeneneare  (HOKYCHOTO  pacCTOSSHUST W ONTHYECKOW  CHJIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCIPAYUUL).

6. OmnpITel IO Pa3lOKEHHIO OEJI0ro CBEeTa B CIEKTP (2/1eKMpOHHAA
demoncmpayusi).

1. ONBITHI 110 BOCHPHUSATHIO IBETA MPEJIMETOB MPU WX HAOIIOJICHUU UYepes

[IBETOBbIE (DUIIHTPHI.

Paznen 12. KBanToBbI€ SIBJICHUS

Onvimsl Pezepgpopoa u mnaHeTrapHas Mojeinb atroma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
sanpa. Hyknounas moodenv amommozo sopa. Hzomonwvl.  PaduoaxmusHvle
npespawerus. 1lepuoo nonypacnaoa amomHwix soep.

SAnepubie peakuu. 3aKOHBI COXPAHEHUS 3apSAIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

Anepnas sHepreTuka. Jleicmeus paouoaKkmueHblX U3NYUEeHUUl HAd JHCUBble
opearusmsl (MC).



Jemoncmpayuu

1. CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

2. CriexTpbl pa3IMvHbIX Ta30B.

3. CrnexTtp Bojopo/a.

4, Hab6nronenue tpekoB B kamepe Busnbcona.

S. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6. Peructpanus nznydeHns NpupoIHbIX MUHEPAJIOB U MIPOIYKTOB.

Dponmanvhuvle 1abopamopHvle padomsl U ONbvIMbL

1. HccnenoBanue TPEKOB: U3MEPEHUE SHEPIHHM YaCTULBI IO TOPMO3HOMY
nytu (o poTtorpadusam) (21ekmponnas demoncmpayus).

2. N3mepenue pagnoakTUBHOTO (POHA (271€KMPOHHAA OeMOHCmPayUs).

IHoBTOpPUTEIBLHO-00001IAK NI MOAYJIb

[ToBTOpUTENHEHO-00001AIOMINKA MOJTYJIb TIPEIHA3HAYEH JJISI CUCTEMATU3AINK U
000011IeHNs] TPEIMETHOTO COJECPXKAHUS W ONBITA JIEATEILHOCTH, MPUOOPETEHHOTO
MIPU U3YYEHHUH BCETO Kypca (PU3UKH.

[Ipyn KM3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUBI
JESITETbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHUKEHUE TPEIMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  Oo0ydeHus,  dopMupyercs
€CTECTBEHHO-HAy4YHAasd TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUW TPUPOABI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBSICHITH (U3nUecKue
SBJICHUS, TPUMEHSIA TMOJY4YCHHBbIE 3HAHUS, pelmarh 3a7a4d, B TOM YHCIE
Ka4ueCTBEHHBIC U IKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMATBHO NESTEIbHOCTHBIN XapaKTep NAHHOIO pa3/ielia peain3yercs 3a
CYET TOT0, UTO YYaIIMECS BBINOJHSIIOT 3aJIaHUs1, B KOTOPBIX UM IPEIaracTcs:

" Ha OCHOBE IMIOJYYCHHBIX 3HAHUW pacro3HaBaTh M HAyYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOMN KU3HU;

" JCIIOJI30BaTh IOJ] PYKOBOACTBOM II€/larora Hay4HbI€ METO/bl MCCIIECIOBAHUS
bU3MYEeCKUX SIBICHUN, B TOM 4YHUCJE Ji1 MPOBEPKU TUIIOTE3 U TOTYyYEHUS
TEOPETUYECKUX BHIBOJIOB;

" OOBSCHATH C ONOPOM Ha JAMIAKTHUYECKUN MaTepual Tociie OOCYXKICHUS C
MeJJaroroM Hay4YHblE OCHOBBI HamOoJiee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, Hampumep, MPAKTUUYECKOTO  HWCIOIb30BAHUS  Pa3IUYHBIX
HMCTOYHUKOB DHEPIMU HAa OCHOBE 3aKOHA MPEBPALICHHUS W COXPAHEHHS BCEX
W3BECTHBIX BUJIOB SHEPTHUHU.

Kaxmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIbHOE
uccienoBaHre 00O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHUE Meaarora M MpH €ro
nmoMonu. Paszmen 3aBepmiaeTcs TNPOBENCHUEM JIUArHOCTUYECKOM W OLEHOYHOM
paboThI 32 KypC OCHOBHOM IIIKOJIBI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O IIPEIAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUNA

B menom pesynbrathl ocBoeHus oOydaromumucs ¢ 3P ydgeOHOro mpemamera
«®Du3nka» JODKHBI COBIANATh C pe3yJbTaTaMu MPUMEPHON paboueii mporpamMmbl
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

Hau0osee 3HAaUNMBIMHE SIBJISTFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBalMsg K  OOyYEHHWIO W  LEJCHANpPABICHHOM  IO3HABATEIbHON
NEeSATENbHOCTH;

YCTAaHOBKAa Ha OCMBICJIEHHUE JIMYHOTO OIbITa, HAOIIOACHHUIN 3a (PU3MYECKUMU
DKCIIEPUMEHTAMHU;

YCTaHOBKA Ha OCMBICIICHHE pE3YyJbTaTOB HAOJIOIEHUN 3a NPUPOJIHBIMH U
TEXHOT'€HHBIMU SIBJICHUSMHU C TIO3UIMI (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHMBATh MPOUCXOJSAIINE H3MEHEHHs M HX MOCIEACTBUS;
(bopMyIIMpOBaTh U OLIEHUBATh PUCKHU, (POPMUPOBATH OIIBIT;

NOBBIIICHHE YPOBHSA CBOEM  KOMIIETEHTHOCTH 4Y€pE3  IPAKTHYECKYIO
JEeSATENBHOCTD (TP COBMECTHOM BBITIOJTHEHUH JJAOOPATOPHBIX MPAKTHYECKUX PadoT);

YMEHUE pa3iinyaTh yYEOHbIE CUTyallUH, B KOTOpbIX ywamwmiics ¢ 3[IP moxer
JNEHUCTBOBAaTh CaMOCTOSITENIbHO, W CHUTyallud, TJ€ CIEAyeT BOCIOIb30BaThCA
CIPaBOYHOM MH(POPMALIMEN U IPYTUMHU BCIIOMOTATENbHBIMU CPEJICTBAMY;

CIIOCOOHOCTh TMPUHUMATh pEIICHWE B JKU3HEHHOM CUTyallud Ha OCHOBE
MepeHoca IMOJYYeHHBIX B XoA€ 00yyeHus (U3MYECKUMX 3HAHUU B AaKTyaJIbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh ~ COOJIIOJIaTh B  TOBCEIHEBHOW O>KWM3HM TpaBWIA  JIMYHOU
0€30MacHOCTH Ha OCHOBE IMOHUMaHUS (PU3NYECKUX SIBICHUN M 3HAHUSA 3aKOHOB
busuKy;

yYMEHHE KPUTUYECKU OLIEHMBAThH IMOJIyUEHHYIO OT cobeceHIKa MH(OpMaLUIO,
COOTHOCS €€ CO 3HaHHEeM (PU3MUYECKUX 3aKOHOB;

CIIOCOOHOCTH TIEpPeIaTh CBOM COOOpaX)KEHUs, YMO3aKIIIOUCHHsI TaK, YTOOBI ObITh
MOHSITHIM JIPYTUM YEJIOBEKOM;

aJICKBaTHOCTh TOBEJICHUsA OOY4YaloIIerocss ¢ TOYKHU 3PEHUS OMACHOCTH WM
0€301acHOCTH JIJIs1 Ce0s WU JJISl OKPYIKAIOITUX;

yBaXXEHUE K TPYJly U pe3yibTaTaM TPYyAOBOU NEATEIbHOCTH;

yrayOjneHue TMpeAcTaBiIeHU O LEJOCTHOM KapTHHE MHUpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

METAINIPEAMETHBIE PE3YJIBTATBI
Osnadenue ynueepcanoHblMu y4eOHbIMU NOZHABAM ESIbHOIMU OCLICHIEUAMUL
BBISIBJISITH IPUYMHBI U CJIEICTBUS MPOCTHIX (PU3UYECKUX SBJICHUM;



onpenensaTh (U3NYECKUE TMOHATHSA, CO3/1aBaTh OOOOIEHHUS, YCTaHABIMBAThH
aHAJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSTEILHO BHIOMpATh OCHOBAHUSA U KPUTEPUU
Uil KiIaccuUKaIMM, MCIOJb3ys CIPaBOYHYIO HH(OpMAIUI0O MW ONUpasCh Ha
AJTOPUTM YYCOHBIX JTEHCTBUM;

YCTAaHABIMBAaTh IPUYMHHO-CJIEACTBEHHBIE CBS3U, CTPOUTHh JIOTHUYECKOE
paccyxeHue, yMO3aKiIo4eHue (MHAYKTUBHOE, JEAyKTUBHOE, IO AaHaJOTUH) U
JienaTh BBIBOJIBI MOJT PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIUIO WM JTaHHBIE W3 MCTOYHUKOB C YUCTOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

co3JaBaTh, MPUMEHATh W TMPEOOpPa3OBBIBATH 3HAKW M CHMBOJIBI, MOJEIU H
CXEMBI JUIsl pelIeHUsT y4eOHBIX 1 TTO3HABATEIBHBIX 33/1a4;

C TOMOIIBIO MEarora WIK CaMOCTOSITENIbHO MPOBOJUTH OIBIT, HECIOKHBIN
HKCIIEPUMEHT IO YCTAHOBJIEHUIO 0COOCHHOCTEN (PM3HUECKOTO OOBEKTA WM SIBJICHHUS;

npeo0pa3oBbIBaTh MH(POPMAIKIO U3 OJTHOTO BHUIA B APYTOM (TabIUIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aUMOCBS3b (DU3MUECKUX SBJICHUM U MPOIIECCOB, HCIONb3YS
ITOPUTM YUEOHBIX JICHCTBHIA.

Osnaoenue YHUGEPCANbHBIMU yueoHbIMU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OCO3HAHHO HCIIOJL30BaTh pPEYEBbIE CPEACTBA B COOTBETCTBUU C 3ajadeid
KOMMYHUKAIIMU JIJIS1 BRIPAKEHUSI CBOMX MBICJICH U MOTpeOHOCTEN I TIIaHUPOBAHUS
CBOCH JICITECIHLHOCTH,

OpraHU30BBIBATh Y4EOHOE B3aMMOJCHCTBUE B Tpymme (OompeaensTh oOIIue
L[eJIK, pacpeaesiTh POJi, JOTOBAPUBAThLCS APYT C APYTOM U T. 1.).

LeJIeHAPABICHHO HCIIOJIb30BaTh MH(POPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUH, HEOOXOIUMBIC ISl PEIICHUs YYEOHBIX M MPAKTHUECKUX (U3HMUECKUX
3a/ad;

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO NEATEIBLHOCTH C
YYHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE 3aHITHI (PUBHKOM.

Osnadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUGHBIMU OCUCH BUAMU:

MOHUMATh 1EJIM €CTECTBEHHOHAYYHOTO OOyYEHHsI, CTaBUTh U (HOPMYTUPOBATH
JU1sl ce0sl HOBBIE 3a/1au B yueOe U MO3HaBaTEIbLHOM JesTeIbHOCTH;

oOHapyxuBaTh U (OPMYJIHPOBATH YYEOHYIO MPOOJIEMY, OMPEACNATH IIEb
y4eOHOM NeSITEHbHOCTH;

CaMOCTOSITEJTbHO WJIM C TIOMOIIBIO YUYUTENS IJIAHUPOBATH MYTH JOCTHXKCHUS
nened B (PU3MYECKUX DKCIEPUMEHTaX, B TOM 4YHUCJE aJbTePHATHUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosee 3G (PEeKTUBHBIE CIIOCOOBI PEIICHUsT YUeOHBIX U MO3HABATEIbHBIX
3a/1ad;

COOTHOCUTH CBOW MPAKTUYECKHE JCHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE TOCTUKEHHS pe3yJibTaTa,
OTpeeNsaTh CIOcOoObI MEHCTBUIM B paMKaxX MPEJIOKEHHBIX YCIOBUNU M TPeOOBaHMIA,
KOPPEKTUPOBATh CBOM JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIOIIENCS CUTYalluEN;



IOPAaBWIBHOCTh  BBINOJHEHMS]  AKCHEPUMEHTaJIbHOW  y4eOHON  3ajxauw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHUS;

BJIAJICHUE OCHOBAMH CaMOKOHTpPOJIS, CaMOOLICHKH, INPUHATHA pEUICHUN WU
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IT03HABATENbHOM 1€ATEIbHOCTH;

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IJIaH €€ U3MECHEHNS],

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IMPHU PEIICHUH Yy4EOHOM
3a/1auy;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IMMPEAMETHBIE PE3YJIBTATDBI

TpeGoBanus Kk MpeAMETHBIM pe3yJabTATaM OCBOCHHUSI Y4eOHOI0 mpeaMera
«@Pu3ukay, pacnpeaejeHHbIe 110 roIaM 00y4eHHs

Pesynbratel mo rogam (GopMyJIHpYIOTCS MO HPUHLMIY J00ABJIEHUS HOBBIX
pe3ynbTaToB OT roja K TroAy (pe3yibTaTsl O4YEpEeJHOr0 Toja II0 YMOJIYaHHUIO
BKJIIOUYAIOT PE3YJIbTaThl IPEIBIIYILNX JIET).

7 KIIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXkaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE:
(¢u3nuecKkue M XMUMHYECKHUE SIBJICHUS; HAOIIOJEHUE, IKCIEPUMEHT, MOJIETb,
TUIO0TE3a; €IWHULBI (PU3MYECKUX BEJIUYHMH; aToOM, MOJEKyJa, arperaTHble
COCTOSIHUS BemlecTBa (TBEpIOE, MKUIKOE, Ta3000pa3HOE); MEXaHUUYECKOe
IBUKEHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, IPSMOJIMHEHHOE), TPAECKTOPHS,
paBHOACHCTByomass  cui,  gedopmarus  (ynopyras, — IJIacCTHYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/Abl, C OINOpPOM Ha JUAAKTHYECKHM
Martepua

— paznmuuath saBieHUS (IudQy3us; TEIIOBOE ABMKEHUE YaCTHI[ BEIIECTBA;
PaBHOMEpPHOE  JIBHXKCHHE; HEPaBHOMEPHOE  JIBHXKECHHE; UHEPIUS;
B3aMMOJICUCTBUE TEIN, pagHogecue MmMEEPObIX mel C 3AKPEeniéHHOU OCblo
epaujeHus; nepenaya JaBJICeHUS TBEPABIMU TEJIAMH, KUAKOCTSIMU M Ta3aMy;
aTMOC(epHOE JlaBJICHWE; IUIaBaHWE TeJl; MPEBPALLECHUS MEXaHUYECKOU
SHEPruM) IO ONMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (DHU3MUECKOE SIBJICHUE, MOCIE MPEIBAPUTEILHOTO
00CYXJICHHSI C TIe1aroroMm;

— pacrio3HaBaTh MPOSBICHNUE U3YYCHHBIX (DU3UUECKUX SIBJICHHUI B OKpPYKAIOIIEM
MHUpE, B TOM 4Hclie (pU3UUecKe SBJICHUS B MPUPOJE: MPUMEPHI ABMKECHUS C
PA3IUYHBIMU CKOPOCTSIMU B XKMBOM WM HEKUBOW IPUPOAC; NEUCTBUE CHUIIBI
TPEHUsS] B MPUPOJIE U TEXHUKE; BIMUAHHE aTMOCHEPHOrO JABJIEHUS Ha >KUBOU
OpraHu3M; IJIaBaHWE pbIO; pblYard B TeJe YeJIOBEeKa; MpPH 3TOM NEPEBOJUTH
OpPaKTUYECKYyl0  3aJadyy B y4eOHyI,  BBIIEHATh  CYIIECTBEHHbBIE
CBOMCTBA/TIpU3HAKY (PU3UUECKUX SIBJICHHI C MOMOIIbIO NIEAArora;



OMKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tell W (U3MUECKUE SBICHUS, HCHOIB3YS
¢u3nueckne BeNUYUHBI (Macca, 00bEM, TIJIIOTHOCTh BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSAKECTH, BEC Tella, CHIIa
TpEeHus, JaBjeHHUE (TBEPAOrO Teja, )KUIKOCTH, ras3a), BHITAIKUBAIOIIAS CHJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, MJIEUO CHJIbI, MOMEHT CHJIbI, KO3 (UIIUEHT
MOJIE3HOTO JICUCTBHUS MEXaHU3MOB, KHHETUYECKAsl U TOTEHIIMAIbHAS SHEPTHUS)
C ONOpOM Ha CXeMy; MpH OIUCAHUU PACKPBhIBaTh (PU3HUECKUN CMBICI
HCIIOJIB3YEMBIX BEITMYMH, MX 0003HAYCHHS M CAMHUIIBI (PHU3NYCCKUX BEITUYHH,
Haxooums opmynsl, cesazvlealoujue OauHYI0 UIUYECKYI0 8eTUYUHY C OPYUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  QU3ULECKUX
geiuyUH C OTIOPON HA AUAAKTUYECKUNA MaTepua;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHUS U MPOIECCHI, HCTIOIb3YS
npaBuiia CIOXKEHUs CUJl (BAOJb OJHOM MpsiMoii), 3akow I'yka, 3axon Ilackans,
3axon Apxumeoa, npaeuno pagnogecus pviuaza (610Ka), «3010moe Npasuio
MexXaHuKy, 3aKOH COXPAaHEHHs MEXAHMYECKOW BSHEpPruH; NpHU 3TOM JaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3ANUCHIGANMb €20 MAameMamuidecKoe
8bIpadCeHUe NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSCHATH (PU3UYECKHUE SBICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: Mpy MOMOIIU
nejarora BBISIBJISTh TPUUUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux mIaroB ¢ omnopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX
SABJICHUM, PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTh TUIMOBBIE pacyETHBIC 3a/ladyu B 1JEHCTBHE C OMOpPON Ha aaropuTM,
MpEeABAPUTENILHO PAa300paHHBI COBMECTHO C NIEAAroroM, UCMOJb3ysl 3aKOHbI U
(dopMybl, CBA3bIBatOLIME (PU3NUECKUE BETUUNHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJla4yM 3alKChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
dbopMynBl W TPOBOAWUTH Pacy€éThl, HAXOAUTh CIPABOYHBIC JaHHBIC,
HEOOXOIUMBIC ISl peUICHHs 3a7a4, OICHUBATh PEaTUCTUYHOCTh MOTYYCHHON
(bU3UYECKON BEIIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUThH MPU MOMOIIN (PU3NIECKUX
METOJIOB I0CJI€ MPEIBAPUTEIBLHOTO OOCYKIEHHUS C MEJaroroM; npu MOMOIIH
nejarora B ONMMWCAaHUU MCCIICIOBAHUS BBIIETSATH MPOBEPSEMOE MTPEANOI0KEHUE
(rumore3y), € ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTh U
MHTEPIPETUPOBATH MOJYYCHHBIN pe3yNbTaT, HaXOAUTh MOCHIE OOCYKISHUS C
MIeIaroroM OMIMOKH B XOJI€ OIBITA, JAENIaTh BBIBOJBI IO €T0 pe3ybTaTaMm;

yMETh HAaXOJUTh C MCIOJIb30BaHHEM IU(PPOBHIX 00pa30BaTEIBLHBIX PECYpPCOB
OTIBITHI TT0 HAOMIOJACHUIO (PU3UUECKUX SBICHUN WIIN (PU3HMUECKUX CBOMCTB TEII:
dbopMynHpoBaTh MPOBEPSEMBbIC  TMPEANOJIOKEHHUS, COOUpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 O00OpYIOBaHUS C OMOPOM Ha CXEeMy, 3alUChIBaTh XOJ
ombITa U GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJICTBOM TI€Iarora;

BBITIOJIHATH TIPSIMBbIE U3MEPEHUs PACCTOSHUSA, BPEMEHH, MacChl Tena, 00béMma,
CHJIBI U TEMIIEPATYPHI C UCTIOJIB30BaHNEM aHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB



C OTIOpOIl HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C TEJaroroM MHCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
¢u3nyecKoil BENIWYMHBI OT JIPYTOW C UCIMOJIb30BAHHUEM MPSIMBIX H3MEpPEHHIt
(3aBUCUMOCTU TyTH PABHOMEPHO JIBMXKYILETOCS Telda OT BPEMEHH JIBHXKCHUS
TeNa; CUIbl MPEeHUsi CKOAbICeHUs om eeca mena, Kasecmea o06pabomku
nogepxHocmeu meil U HE3ABUCUMOCMU CUTbl MpeHuss Oom NIouaou
CONPUKOCHOBEHUS mell, CUlbl YAPY2OCMU Om  VOIUHEHUs NPYHCUHDL,
BLIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU Hacmu meaa U Oom
NIIOMHOCMU  HCUOKOCIU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2NYOUHDBL, HA KOMOPYIO NOZPYIHCEHO Meno;, YCIA08Ul NAABAHUS Mel, VCIOGULL
pasHosecus pvluaza u 0J10K08);, TIOJA PYKOBOJICTBOM Iefarora y4acTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO HCCIEAOBAaHMS, COOMPATh YCTAHOBKY M BBIMOJHSTH
U3MEpPEHUs, CleAys TMpeIoKEHHOMY IUIaHy, (UKCHUPOBATh pPe3yiIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJEC MPEIOKEHHBIX
TaOJIMIl U TPaQUKOB, JI€NIaTh BHIBOBI IO pe3yIbTaTaM UCCIIECI0BaHMUS;
COOTHOCUTh KOCBEHHBIE HW3MEpPEHUs (PUIMYECKUX BEJIMYUH (IUIOTHOCTH
BEIIIECTBA KUJKOCTU U TBEPJOrO TeJa; CUJa TPEHUSI CKOJILKEHHUS; JAaBJICHUE
BO3/yXa; BBITAJIKUBAIOIIAs CUJIA, ICHCTBYIOIIAsI HA MOTPYKEHHOE B KUIAKOCTD
TeNn0; KOAP(PPUUIUEHT MOJIE3HOTO JEWUCTBUSL MPOCTHIX MEXAHU3MOB), CIIENys
OPEAJIOKEHHOW  HMHCTPYKIMU; TPU  BBINOJHEHWH  HU3MEPEHHUM  MOJ
PYKOBOJICTBOM Te/larora CoOMpaTh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOmro/IaTh TMpaBujia TEXHUKH O€30MacHOCTU TMpHU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTEIILHOTO 00CYKACHHUS C TIEAArOroM;
COTIOCTABJISATh TMPUHIMIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETp, pbIYar,
MOJABIKHBIA U HEMOJBWXHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OIMOpON Ha
TUIAKTHYECKUN MaTepual;

XapaKTepU30BaTh MPUHITUIIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB TMOCJIE MPEABAPUTEILHOTO OOCYXKICHUS C MEeIaroroM ¢ OMopoi Ha
uX onucaHus (B TOM 4YHCJE: TMOIIIMIHUKYA, YCTPOHMCTBO BOIOIPOBOJA,
TUAPABIMYECKUM TIpecc, MaHOMETpP, BBICOTOMEp, TMOPIIHEBOM HacocC,
apeoMeTp), HCIONb3ysl 3HAHUS O CBOMCTBaxX (DU3WYECKUX SIBJICHUN U
HE0OX0ouMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TIPUMEPHI / HAXOAUTh UH(POPMAIUIO O MPUMEpax MPAKTUUECKOTO
UCTIONIb30BaHUs  (PU3WYECKUX 3HAHUW B  TOBCEIHEBHOW JKU3HU  JUIA
obecrieueHrs 6€30MacHOCTUA MpU OOpAIICHUHN ¢ MPUOOpaMH U TEXHUYECKUMH
YCTPOWCTBAMH, COXPAHEHUS 30POBBSI M COOJIFOJACHUS HOPM JKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBJISTH C MOMOIIBIO TIeAarora 0TOOpP UCTOYHUKOB MHGOPMAIINH B CETH
NHTEpHET B COOTBETCTBHMU C 3aJaHHBIM TMOMCKOBBIM 3alpOCOM, Ha OCHOBE



UMEIOIINXCS 3HAaHUW W IYTEM CPaBHEHUS PA3JIMYHBIX HUCTOYHHMKOB BBIIEIATH
UHPOpMAIIMIO, KOTOpas SBISETCS IPOTUBOPEUYMBOM WM MOMKET OBITh
HEJ0CTOBEPHO;

— WCIIOJIB30BAaTh IPU BBIMOJIHEHUM YYE€OHBIX 3aJaHUl HAyYHO-IOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHMs, CIPaBOYHBIE MaTepHalIbl, PECYpCh
cetu  HMHrepHer; BnaaeTp  OpuUEMaMM  KOHCIIEKTUPOBAHHS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

— co3/laBaTh IO/ DPYKOBOJACTBOM Iearora ¢ oOOCYXJAEHHEM IUIaHa paboThl
KpaTKue MHCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (U3NYECKOTO COAECpKaHUS, B TOM 4HCIE NyOIMYHO Jenarh
KpaTKue COOOILEHUsI O pe3yibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHMUIL;
IIPM 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YYEHHBIN MOHATUMHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN MOJ PYKOBOJCTBOM
nejarora  pachpenensitb OOS3aHHOCTH B TPYIIlE B COOTBETCTBUM C
ITIOCTABJICHHBIMHM 33a4aMH, CJICIUTh 32 BBIIOJHEHWEM IUIaHA JIEWCTBUU,
aJIeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B J€ATEIbHOCTb TPYIIIHI;
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUYWUTHIBAsI MHEHUE
OKPY’KAIOLIUX.

8 KIIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI — OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B MOHATHUSIX U OTIEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
MU pa3Mepbl MOJIEKYJ, TEIUIOBOE JABWKCHUE aTOMOB M MOJIEKYJ, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTAUNIMUECKUE U aMOp(dHBIC TeJsia, HACHIIIEHHBIH U
HEHACBIICHHBIM Map, BJAXHOCTh BO3[yXa; TEMIEpaTypa, BHYTPCHHSA
SHEpPrusi, TEIUIOBOM [IBUTATEIb, JJEMEHTAPHBIA JJIECKTPUYECKUN  3apsi,
AJIEKTPUYECKOE  II0JIe, TMPOBOAHUKMA U  JUDJICKTPUKH,  TMOCTOSHHBIN
3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

— pa3nuuaTh SBIEHUSA TOCJE MPEABAPUTEILHOTO OOCYXKICHHS C IeIaroromMm
(TerioBOe  pacIIMpeHHe/ckaThe, TEIUIoNepenaya, TEeIMIOBOe pPaBHOBECHE,
CMAYMBAHUE, KANWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJCHCAlWs, TJIaBJICHUE,
KpUCTaJIU3alus (oTBepaEBaHUE), KUIICHHUE, Terionepeaaya
(TenJIOMPOBOHOCTh,  KOHBEKIIMS,  HW3JIyYEHHUE);  DJIEKTpU3AlMs  Tell,
B3aUMOJICCTBUE 3apSJ0B, JEHUCTBUS DJIECKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aWMOJICMICTBUE MAarHuTOB, JEHCTBUE MArHUTHOTO IOJA
Ha MTPOBOJHUK C TOKOM, JJICKTPOMAarHuWTHas WHAYKIWS) IO OIMHUCAHUIO HX
XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
¢busnueckoe SIBICHUE;

— pacrio3HaBaTh C TOMOIIBIO TIEAArora MPOSBICHUE HW3YYCHHBIX (DU3NIECKUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM Yucie (U3NIECKUE SBICHUS B IPUPOJIE:



IIOBEPXHOCTHOE HATSHKEHUE U KaWLISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIIBI B
npupose, uznydenue CoiHlla, 3aMep3aHHe BOAOEMOB, MOpPCKUE OpH3BbI,
oOpa3oBaHME pOCbI, TyMaHa, HHEs, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMoc(epe, IIEKTPUYECTBO KHUBBIX OPraHM3MOB; MAarHUTHOE IOJIe 3€MJIH,
Apelid morocoB, PO MATHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIIEISATH
CYILIECTBEHHBIC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUII;

ONKCHIBATh MOJ PYKOBOJACTBOM IeAarora ¢ oOCYXIEHHEM IUlaHa paOOThI
M3YYCHHBIE CBOWMCTBAa Tel M (PU3MUECKHE SBIICHUS, UCIOIB3Ys (PU3NUECKUE
BEJIMYUHBl (TeMmIepaTypa, BHYTPEHHSS DSHEPIUs, KOJMUYECTBO TEIUIOTHI,
ylledbHasl TEIUIOEMKOCTh BEILIECTBA, yJ€lbHAsl TEIUIOTA IUIABJICHUS, yAEIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHAs TEIUIOTa CrOpaHHsl  TOIUIMBA,
KOA(GUIUEHT TMOJIE3HOr0 JEHCTBUSI TEIJIOBOM MAIlIMHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/1yXa, DJJICKTPUYECKHM 3apsij, CHJla TOKA, JJIEKTPHUUYECKOE
HaIpsDKEHUE, COINPOTHUBIICHHE IPOBOJHMKA, YIEIBHOE COIPOTHUBIICHHUE
BEIIECTBa, pabOoTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKA); MpPU ONUCAHUU
MpaBUIBLHO TPAKTOBAaTh C MOMOWIIbIO Tmefarora (PU3WYECKUd  CMBICI
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHUS W €IWHULBI (PU3HYECKUX BEIUYMH,
HaxoJIUTh (POPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3MYECKYIO BEIUYHHY C
IPYTMMHU  BEJIMYMHAMH, CTPOUTh TIpadUKU H3YyYEHHBIX 3aBHUCUMOCTEH
(bU3UYECKHUX BEJIMYUH,;

ONpEeNeNsATh MOCNE MPEABAPUTENBHOIO OOCYKJEHUS C IeIaroroM CBOMCTBA
TN, (PU3NMYECKHE SIBICHUS M TMPOIECChl, MCHOJb3ysl OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpUM  CTPOEHMS  BEIECTBA,  IPUHLUII
CYINEpHO3ULMHU ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia,
3akoH Oma Juisl yyacTka Lenu, 3axoH [coyns—J/lenya, 3aKOH COXPaHEHHUS
SHEPIruy; NpPHU 3TOM HAXOAUTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTeMaTUYeCKOE BBIPAKEHHE C ONOpoM Ha Uu(dpoBble 0Opa3oBaTEIbHBIC
pecypcehl;

COOTHOCHTH IOJ KOHTPOJIEM Iefarora (pu3nyeckue npouecchl U CBOMCTBA Te,
B TOM YHCJIE€ W B KOHTEKCTE CHUTyallMd IPAKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, NpHU MOMOLIM [1€arora BbIABIATh IPUYHHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKHX II1aroB ¢ OMOpOoi Ha 1—2 M3yUYeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
penaTh TUINOBBIE PAacUETHBIE 33a4l B |—2 AEMCTBUS C OMOPOM HA alrOpUTM,
peaBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCMoJb3ys 3aKOHbI U
(dbopmMybl, CBS3bIBatOLIME (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEAOCTATOK JAHHBIX IS
pelieHusl 3aJayd, BbIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE i €€
peuieHusi, NPOBOAUTH pacuy€Tbl W CpPaBHUBATh IOJYYEHHOE 3HAUYCHHE
(u3HUECKOl BEIMYUHBI C U3BECTHBIMU TAHHBIMU;



UMETh MPENCTaBICHUE O MpoOJieMax, KOTOPbIE MOXHO PEIIUTh MPHU ITOMOIIU
(u3nYeCKUX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIB3YSI ONMCAHUE UCCIIEI0BaHN, BBIJICIIATD IpOBEpsAEMOE
MIPEANOJIOKEHHE,  OLICHMBATh  IPABWIBHOCTh  IOPSIAKA  NPOBEACHUSA
MCCIICIOBAHNS, 1€J1aTh BBIBOJBL,

YMETh HaXOJUTh C HCIOJb30BaHHEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOIOIEHUIO (DU3UUECKUX SIBJICHUNA WM (PU3MUECKUX CBOMCTB TEN
(KanwIsipHbIE SIBJIIEHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIEPATYPbl; CKOPOCTH MPOLIECCA OCTHIBAHUS/HAIPEBAHUS MIPU U3JIyYEHUU OT
[[BETA M3JIy4aIOIIEH/TIOTTIOMAONIEH TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIBI
OT TEMIIEPATyphl KUAKOCTHU U IUIOIIAN €€ TOBEPXHOCTH; JICKTpU3ALUs TEI U
B3aMMOJICHCTBHE AJIEKTPUYECKUX 3apsAJ0B; B3aWMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BHU3yaJIM3alyds MArHUTHBIX IIOJE€M TOCTOSSHHBIX MAarHUTOB;
JNEUCTBUA  MArHUTHOTO  MOJISI HAa  IPOBOJHUK € TOKOM, CBOWCTBa
ANIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENII  IOCTOSHHOTO  TOKA):
(opMyIHpOBAaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY H3
MPEAJIOKEHHOTO0 000pYA0OBaHMS C OMOPOM HA CXEMY;ONUCHIBaTh XOJ OMbITA U
(opMyIHpPOBATH BHIBOJBI 10 PYKOBOACTBOM M€1Ar0ra;

MMETh MPEJICTAaBICHUS O H3MEPEHUM TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3/YyXa, CUJIBI TOKA, HANPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpoOB W JATYMKOB (PU3WYECKUX BEJIWYMH; MpPU IIOMOIIM Mejxarora
CpaBHMBaTh pE3yJIbTaThl H3MEpPEHUN C Yy4€TOM 3aJaHHOM aOCONIOTHON
NOTPEIHOCTH;

IIPOBOJUTH COBMECTHO C II€JAaroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOMU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C KUCMOJBb30BAHUEM MPAMbBIX U3MEpPEHUN
(3aBHCHUMOCTb CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOIIAIU
IIONIEPEYHOT0 CEYEHUsI U YJEIBbHOIO COINPOTHUBIICHHS BEIIECTBA ITPOBOJHHUKA;
CWJIbl TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSHKEHHS HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TOCIEAOBATEIIBHOIO M NApaJUIEJIbHOIO  COCIWHEHUN
IPOBOJHUKOB): IUJIAHUPOBaTh HCCIEAOBaHUE, CcOOUMpaThb YCTaHOBKY U
BBINIOJIHATHh U3MEPEHUS 110/ PYKOBOJCTBOM II€Jarora, ciieys npeiioKeHHOMY
1any, (UKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJE TAOJIUL U
rpaduKoB, e1aTh BHIBOJBI IO pe3ysbTaTaM UCCIIeI0BaHUs Mocie 00CyKIeHUsS
C IIEJaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEpEeHUs] (PU3MYECKUX BeJUYuH (yIenpHas
TEMJI0EMKOCTh BEIIECTBA, CONMPOTHUBJICHUE MPOBOJAHMKA, pad0Ta U MOUIHOCTb
ANEKTPUUECKOTr0 TOKAa): € IMOMONIbIO TMearora IUIAHUPOBaTh HW3MEPEHMS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IpeasoKeHHOU
WHCTPYKLMH, U BBIYUCIATh 3HAYEHUE BEJTUUNHBL;

coOmo/IaTh TpaBuja TEXHUKH O€30MacHOCTU TpHU paboTe C J1abopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOTO O0CYKIEHUS C MEJarorom;



CONOCTABJIATh C IOMOULIBIO INefarora IPUHUUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CHUCTEMA OTOIUIEHHS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMmIepMeTp,
BOJIBTMETP, CUETYMK OJJIEKTPUYECKOW DHEPTUM, JJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTeibHBIC AIIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTEINN; BJIEKTPOMATHUT, 3JIEKTPOJBUrATENb MOCTOSHHOTO TOKA),
UCIIOJNIB3YSl METOJIMYECKHE MaTepuajbl O CBOMCTBaxX (PU3MUECKUX SBICHUN U
He00X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIBLHOTO OOCYXKJIEHHS C IE€1aroroM IpoCThIE
TEXHUYECKUE YCTPOIICTBA U HW3MEpPUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHus, 5SJEKTPOCKOI, PEeocTar);
COCTaBIIATb CXEMBl DJJIEKTPUYECKMX LENeHd C IOCIEAOBATEIbHBIM U
NapajuieIbHbIM COECIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAYEHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOANTH MPUMEPBI/HAXOAUTh HHMOPMALMIO O IMPUMEpPax IMPAKTHUYECKOTO
UCIIONIb30BaHUs  (PU3WYECKHX 3HAHUM B TOBCEIHEBHOW JKU3HU  JUIA
oOecnieyeHus 0€30MaCHOCTH MpHU OOpaIleHUHd ¢ IpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsI M COONIIONEHUS HOPM 3KOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

OCYIIECTBIISITh C IOMOIIBIO TMEJarora MOUMCK HH(pOpManuu (QU3NYECKOTO
colepkaHus B ceTh VHTepHET, Ha OCHOBE HUMEIONIMXCS 3HAHMUM M IIyTEM
CpaBHEHUSI JOMOJHUTENbHBIX MCTOUYHHUKOB BBLACNATh MH(POPMALIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU YYEOHBIX 3aJlaHUi OTOOpPAHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COJAEpIKaHUS, CIPaBOUYHBIE
MaTepualbl, pecypcsl cetu MHTEpHET; BiaaeTs npuéMaMyu KOHCIIEKTUPOBAHUSA
TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJIrOpUTM M YTOYHSIOIIUE BOIIPOCHI I1€1arora;

co3/laBaTh IOJ PYKOBOJACTBOM TIienarora ¢ OOCYXJEHUEM IUlaHa paboTh
MMCbMEHHbIE M KpaTKHUE YCTHbIE COOOLIeHus, 00o0uias HHPOpMaLUIO U3
HECKOJIbKMX MUCTOYHUKOB (DPM3MYECKOTO COACPKAHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIATh PE3YIbTAThl MPOESKTHON MJIN UCCIIEA0BATEIBCKON AEATEIBHOCTH;
IIPY 3TOM I'PaMOTHO MCIIOJb30BAaTh W3YUYECHHBIN IMOHATUHHBIM amnmapar Kypca
(U3HUKH, COMPOBOXK/IATh BHICTYIJICHUE NMPE3CHTALIUEH;

OpU  BBINOJHEHUU YYEOHBIX TMPOEKTOB U MCCIENOBAHUNA  (PU3MUECKHUX
MIPOLIECCOB MO/ PYKOBOJACTBOM I€Aarora pacnpeaensiTb 00s13aHHOCTU B TPYIIE
B COOTBETCTBUU C ITOCTABJICHHBIMM 3aJ1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IIJIaHA
NEUCTBUIN U KOPPEKTHPOBATH €T0, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B
NEATEIbHOCTh TPYNIBI;, BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJEWUCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.



9 KVIACC
[IpenmeTHpie  pe3ynabTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTpaKaTh
c(OPMHPOBAHHOCTD Y 00YUAIOMIMXCS YMEHUH:

— OpHUEHTHUPOBATHCS B MOHATHSAX M ONEpUPOBaTH MMU Ha 0a30BOM YpOBHE:
cUcTeMa OTcuéra, MaTepHalibHas TOYKa, TPACKTOPHsI, OTHOCUTEIBHOCTD
MEXaHMYECKOTO NBIXKEHUS, AedopMmarus (ympyras, MiacTUdeckas), TpPEeHue,
yenmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb U TEperpy3Ku; ILEHTP
TSOKECTH; aOCONIOTHO TBEPIOE TeENo, LEHTP TSHKECTH TBEPIOTO Tena,
paBHOBECHE, MEXaHMYECKHE KoJieOaHWsl U BOJNHBI, 3BYK, HWH(pPa3ByK
M YIBTPa3BYK; JIEKTPOMArHUTHBIC BOJHBI, IIIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OIM30PYKOCTh U JAATBHO30PKOCTh, CHEKMPbl UCNYCKAHUSA U NO2TIOUJeHUS,
anb(da-, 6eTa- 1 raMMa-u3ITy4CHHUs], U30TOIIbI, SJIEpHAsI SHEPTreTUKA;

— COOTHOCHUTbH SIBJIEHHUS IIOCJIE€ MPEIBAPUTEIBLHOTO OOCYXIEHHUS C MEeAarorom
(paBHOMEpHOE U HEPaBHOMEPHOE IPSIMOJIMHEHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHHE, CBOOOIHOE TaJeHuEe Tell,
paBHOMEpPHOE IBMXCHHE MO OKPYKHOCTH, B3aWMOJICHCTBHUE Tell, pEaKTHUBHOE
IBWKCHHE, KojeOaTenpbHOe JBMKCHHE (3aTyXalllue W BBIHYKICHHbBIC
KojeOaHus), PE30HAHC, BOJIHOBOE  JIBDKEHHME, OTpPaK€HUE  3BYKa,
PSIMOJIMHEHOE PacIpOCTPaHEHNE, OTPAKEHNE U TIPETTOMIICHUE CBETA, MTOJIHOE
BHYTpEHHEE OTpPAXCHHE CBETa, pa3JoKEHHUE Oeloro cBeTa B CIEKTP U
CIIO)KEHHE  CIEKTPAJIbHbIX LIBETOB, JHUCIEPCHs CBETAa, ECTECTBEHHAs
PaZOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro0 CHEKTpa H3Iy4YyeHUus) IO
ONHCAaHUI0O WX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
J€MOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNposIBICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBIICHUH B OKPY>KaroIeM MUpE (B TOM uncie GU3NIECKUe SIBICHUS B IPUPO/IE:
NPWIMBBI M OTJIMBBI, ABWKEHHE TIaHeT COJHEUHOW CHCTEMbI, PEaKTUBHOE
IBM)KCHHE JKUBBIX  OpPraHU3MOB, BOCHpPUATHE 3BYKOB  KHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO, IIBETa TEJ, ONTHYECKUE
SIBIICHUS B npupo/e, Oounonormueckoe JeiicTBHIE BUIIMOTO,
yIbTPaQHUOIETOBOIO U PEHTTEHOBCKOTO  W3IyYEHUH;  eCTECTBEHHbIN
paZiMoOaKTUBHBIN (POH, KOCMHMYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYEHUE
OPUPOJHBIX MHHEPAJIOB; JEUCTBUE PAAMOAKTUBHBIX U3IYYEHUI Ha OpraHu3M
4esioBeKa), MPU 3TOM I0JT PYKOBOJACTBOM I€1arora NepeBOAUTh MPAKTUIECKY IO
3ajaqyy B  yueOHYyI0, BBLICNATh CYIIECTBEHHbIE  CBONCTBA/MpU3HAKU
bu3HUeCKUX SBICHHUI;

— ONKCHIBATh IMOJ PYKOBOJCTBOM TIlelarora ¢ OOCYXXIEHHEM IulaHa padOThI
M3yYCHHBbIE CBOWCTBA Tl W (U3WUYECKUE SIBICHHS, HCIONB3Ys (DU3MYECKHE
BEJIMYMHBI (CpeAHssi W MTHOBEHHas CKOPOCTh Tela TpH HEPaBHOMEPHOM
IBWKCHUH, YCKOPEHHE, TIepEMEIICHNE, MTyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUS,
CHJIa YNIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO TAJCHHS, BEC Tena,
UMITyJIbC TE€Ja, WMIIYJIbC CHJIbl, MEXaHHuYeckas paboTa U MOIIHOCTb,



NOTEHIIMAIbHASL JHEprusi TeNa, MOJHITOrO0 HaJ MOBEPXHOCTBIO 3EMIIH,
NOTEHIMAIbHASI PHEPTUSl CXKATOW MPYKUHBI, KUHETUYECKAsl HEPrusi, MOoJHas
MEXaHU4ecKasi HHEprus, MEepuoJl W YacToTa KojeOaHWid, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHUS
Cpenbl); TMpU ONHCAHUM C TIOMOIIBIO YYUTENsl TMPABWIBHO TPAKTOBAThH
(U3NYECKUN CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
¢u3nyecKux BEJIMYMH, C OMNOPONM Ha METOJUYECKHX MaTephal HaXOAWUThb
(GopMyIibl, CBS3BIBAIONIME JAaHHYIO (HU3UYECKYI0 BEIHMYHMHY C JAPYTUMHU
BEJIMYUHAMH, CTPOUTh TpadUKH M3YyUYEHHBIX 3aBUCHUMOCTEH (PU3MUECKHX
BEJINYWH;

XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C NEeAaroroM
CBOMCTBa TeJ, (PU3MYECKUE SBJICHUS U TMPOLECCHl, HCIHOIb3Ys 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMII CYIIEPIO3ULIUN
CWJ, TPUHIIMII OTHOCUTEIbHOCTH ['ammnesi, 3akoHbl HblOTOHA, 3aKOH
COXpaHEHUs UMIYJIbCa, 3aKOHBI OTPAKECHUSI U TPEJIOMJICHHUS CBETa, 3aKOHBI
COXPAHEHHUsl 3apsI0BOTO M MAacCOBOIO YMCEN MPH SJAEPHBIX PEAKIMSIX; IpU
TOM HAXOJHUTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4EeCKOe
BBIpaXXEHUE C OMOPOii Ha U POBBIE 0OOpPA30BATEILHBIE PECYPCHI;

COOTHOCHUTH IOJ KOHTPOJIEM Iejarora (pu3nyeckue npouecchl U CBOKMCTBA T,
B TOM 4YHCI€ U B KOHTEKCTE CHUTyallMid MPaKTUKO-OPHEHTHUPOBAHHOTO
XapakTepa: BBISBISATH MPU MOMOIIIH Tearora MpUYMHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHME U3 2—3 JOrMYECKHX IIaroB C Omnopod Ha 2—3
M3YYCHHBIX CBOMCTBa (PU3WYECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

penaTh TUIMOBBIE pacuE€THHIC 33aul B 1—2 ACHCTBUS C OMOPOM HA alTOPUTM,
MpEeABAPUTENILHO pa300paHHbIi COBMECTHO C, UCIIONb3Ys 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (DU3NUECKME BEIIMYMHBI: HA OCHOBE aHA/IW3a YCJIOBHUS 33Ja4d
3aMHChIBATh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30BITOYHBIC
JaHHbIE, BBHIOMPATh 3aKOHbI M (QOPMYJIbI, HEOOXOIMMBIE JIs PELICHHUS,
MPOBOANTHh PAcUY€Thl M OLEHUBATH C TOMOMIBIO YYHUTENS PEATUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3HMUECKON BEIIUYUHBL;

UMETh MPEJCTaBICHUE O MpobiieMax, KOTOPble MOXHO PELIMTh IMPU MOMOIIU
(u3nYecKuXx  METOAOB; HCIOJb3YyS  ONHMCAHHME  HUCCIENOBaHMs, IOCIE
MPEIBAPUTEIILHOTO OOCYXJEHHUA C TMEJaroroM BBIIETSATh IPOBEPSIEMOE
NpPEINONIOKeHNEe,  OIEHWUBATh  MPABUIBHOCTH  TOpSAAKAa  TPOBEICHUS
UCCJIeIOBAHUS, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI
Y OTIBITOB;

yMETh HAaXOJUTh C HMCIOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tl
(u3yueHue BTOpOTro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS HHEPruH;
3aBUCUMOCTH TI€pHOJia KOJIeOAaHWW MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TMPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYJbI MajbIX KOJICOAHW;



PsIMOJIMHEWHOE PacIpOCTpaHEHUE CBETa, pa3jiokKeHUe OeI0ro cBeTa BCHEKTP;
U3Y4YeHHUE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajie MCBOMCTB M300paKeHUS
npeaMeTra B coOuparouiedl JIMH3e; HaOMI0JCHUE CIUIONIHBIX W JIMHEWYaThIX
CHEKTPOB M3JIYYCHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa OOOpyJOBaHMS C OMOPOM HA CXEMY;OMHUCHIBaTh XOJI OIbITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM TIEIarora;
MPOBOJIUTH TIPH HEOOXOJUMOCTH CEpPHI0 TPSMBIX H3MEPEHHM, ONpenesss
CpeqHee 3HAUEHUE HU3MEpSAEMONl  BEMMYMHBI  (QoKycHoe  paccmosiHue
coouparowetl JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUO0Pa;

IPOBOJUTH COBMECTHO C €/1aroroM MCCJIEI0BaHNE 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYUH C MCTOJB30BAHUEM TNPSIMBIX H3MEPEHHM (3aBUCHMOCTH IyTH OT
BPEMEHU TMpPU PABHOYCKOPECHHOM JBHXKEHUU O€3 HaYaJIbHOW CKOPOCTH;
mepuosa  KoyueOaHWKA MaTEeMaTHYeCKOTO MasTHHUKA OT JUIMHBI  HHTH;
3aBHCHMOCTH YTJIa OTPaXEHHsI CBETa OT yrJja MaJIeHUs U yIiia MPEJIOMICHUS OT
yria majieHus): mociae 00CyKACHHS MO PyKOBOJCTBOM II€larora miaHupoBaTh
HCCIIeIOBaHNe, COOMPaTh yCTaHOBKY, (PMKCHUPOBATH Pe3yNbTaThl MOTYYCHHON
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJE TaOMUIl U rpadukoB, [enatb
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICTOBAHMSI,;

COOTHOCHUTBH KOCBEHHBIE M3MEpEHUs (DU3NICCKUX BEITMYHUH (CPEIHSIS CKOPOCTh
U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBHKEHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, >KECTKOCTb TMPYKUHBI, KOIPPUIUEHT TPEHHUS CKOJIbKEHUS,
MexaHh4yeckas paboTra ¥ MOITHOCTh, 4YacToTa M TEPHOJ  KojeOaHUMU
MaTEMaTUYECKOTO UMPY>KMHHOTO MAasTHUKOB, ONITUYECKas cuja cobuparoien
JUH3BI, PAJAUOAKTHBHBIA (OH): C TOMOIIBIO Tefarora IJIAaHUPOBATH
U3MEPCHHsI; COOMpaTh OSKCIEPUMEHTANIBHYIO YCTAaHOBKY U  BBITIOJHATH
U3MEPCHUsI, CIeAysd TMPEII0KEHHON WHCTPYKIIMH, BBIUMCIATH 3HAYCHHE
BEJMYMHBI W aHAIM3UPOBATh TOJYyYEHHBIC PE3yJbTaThl ¢ YYETOM 3aJaHHOU
MTOIPEIIHOCTH H3MEPEHHNN;

coOo/IaTh MpaBujia TEXHUKU O€30MacHOCTH MpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C Ie1aroroMm;
COTOCTaBIIATh C TIOMOINBIO TIeAarora OCHOBHBIE TPU3HAKU H3YyUYEHHBIX
¢u3nueckux Mojenel: maTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE TENO,
TOYCYHBIN MCTOYHUK CBETA, Jyd, TOHKas JIMH3a, TUTAHETapHAas MOJICIbh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIipa C OMOPOi Ha METOINYECKUE MaTepPHAIbI;
XapaKkTepu30BaTh IMOCIIEe TPEABAPUTEIHLHOTO OOCYXIEHHS C TMeAaroromMm
MPUHITUTIBI  IEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOpO Ha WX OMHUCaHUSA (B TOM YHCIEC: CIUIOMETP, JATYUKHU TTOJOKECHUS,
pPacCTOSIHUSI M YCKOPEHUS, PaKeTa, DXOJIOT, OYKH, MEPHUCKOIN, QoToamnmapar,
ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETP, Kamepa BmuibcoHa),
UCTIONB3Ysl UG POBBIE 00pa30BATEIBLHBIE PECYPCHI;



UCIIOJIb30BaTh MOJl PYKOBOJCTBOM IEJArora CXeMbl U CXEMATHUYHBIE PUCYHKHU
U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMbI JI TOCTPOCHHUS H300paKeHHMH BIUIOCKOM 3€pKajie H
coOuparome JuH3e;

MPUBOIUTH MPUMEPHI/HAXOAUTh HH(POPMAIMIO O MPUMEpax MPAKTUYECKOTO
UCIONb30BaHUs  (DU3MUECKUX 3HAHUKW B  TIOBCEIHEBHOM O KM3HH  JIJIS
oOecrieueHus 0€30MacHOCTU MpU OOpalIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUsS 3[I0POBbS UM COOIIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLLEH CpeIE;

OCYHIECTBJISTh  MOJI  PYKOBOJCTBOM  Iielarora MOWUCK  HMH(pOpMaluu
(¢usnueckoro conepkaHusi BceTn HHTEpHET, camMoCTOATENbHO (OPMYIUPYs
MOMCKOBBI  3alpoc, HAXOAUTh NYTH ONpPENENEHUs JOCTOBEPHOCTH
MOJIy4YeHHOW MH(QOpPMallUK Ha OCHOBE MMEIOUIUXCS 3HAHUI U JOMOTHUTENIbHBIX
MCTOYHUKOB;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU Y4€OHBIX 3aJaHUN OTOOPaHHYIO MEAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOrO COAEpKaHMs, CIPaBOYHbIC
MaTepHuallbl, pecypchbl ceTh VIHTepHET; BianeTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, NpeoOpa3zoBaHus HHPOPMAILIUU U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOpPOHM Ha aNrOpUTM M YTOUYHSIIOLUIME BOIPOCHI IE€JArora; co3J1aBaTh IOJ
PYKOBOACTBOM Iiefarora ¢ oOOCYXJIEHHEM IUIaHa pabOoThl MHCbMEHHBIE U
YCTHBIE COOOUIEHUSI HAa OCHOBE HMH(POPMALMH M3 HECKOJbKHX HCTOYHHKOB
(U3HUECKOro COAEepKaHusl, MyOJIUYHO MPEACTABIATh PE3YJbTaThl MPOEKTHOU
WM HCCIIEOBATENbCKON NEATENbHOCTH; MPU ITOM TI'PAMOTHO HCIOJIb30BATh
M3YYEHHBI TOHATUWHBIA anmapar u3y4aeMoro pasaena (Qu3uku
CONPOBOX/JIaTh BBICTYIUICHUE TIpe3eHTalMed ¢ Y4€ToM O0COOeHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmnuyecTBo yacoB JJIeKTPOHHBIE
HaumenoBanmue
(] (uudposbie)
pasjeioB U TeEM KonrtposabHbie Ipakrnuyeckue
n/n Bcero o0pa3oBarejibHbIE
IpOrpaMmaI padoTHhI padoThI
pecypcebl
Pa3gen 1.®@u3uka u eé poJib B MO3HAHUH OKPY/KAI0LIero Mupa - 6
11 ®dusuka - HayKa o 2 Bubnunorexa [JOK
' TIpUpoIe https://m.edsoo.ru/7f416194
Bubnuorexa [JOK
12 DHHHICCKHE BETHHHEI 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN 2 1 Bubmmorexa IIOK
' METO/] IO3HAHUS https://m.edso00.ru/7f416194
Hroro no pazmeny 6
Pa3gen 2.IlepBoHavanbHbie CBeIeHUS 0 CTPOEHHH BellecTBa - 5
bubanoreka [JOK
2.1 Crpoenne semectsa 1 https://m.edso0.ru/7f416194
2.2 iiiﬁzﬁigfmne 4acTu 2 1 bubmorexa [IOK
' 8 H https://m.edsoo.ru/7f416194
BEIllECTBA
23 ArperaTHbIe COCTOSIHUSA 5 Bubnuoreka [JOK
' BElIECTBA https://m.edsoo.ru/7f416194
HWroro no paznmery 5
Pasznen 3.[IBukeHue u B3anMojeiicTBue Tej - 21
31 Mexanndyeckoe 3 Bbubnnoreka I[JOK
' IIBUYKCHHE https://m.edsoo.ru/7f416194
39 Wuepuus, macca, 4 1 Bbubnnoreka I[JOK
' IUIOTHOCTh https://m.edsoo0.ru/7f416194
Bbubnnoreka I[JOK
33 Cuna. Buet o 14 ! 2 https://m.edsoo.ru/7f416194
Hroro mo paznemny 21
Pa3gen 4./laBinenne TBEPABIX TeJ, ;KHAKOCTel 1 ra3os - 21
[Hasnenue. Ilepenaua
41 JIaBJICHUS TBEPABIMU 3 Bbubnnoreka I[JOK
' TeIaMu, XUIKOCTIMHU U https://m.edso00.ru/7f416194
rasamu
bubanoreka [JOK
4.2 JlaBrerue xukocth 5 https://m.edsoo.ru/7f416194
Bbutnnorexa IIOK
4.3 ATmochepHoe 1aBeH1e 6 https://m.edsoo.ru/7f416194
o | Bmemmens | , Bk
' > OrpYyxerHoe https://m.edso0.ru/7f416194
HUX TCJI0
Hroro mo pazneny 21
Paznen 5.Padora n MomgHoCTh. JHeprus - 12
5.1 PaboTa 1 MOIIHOCTH 3 1 bubmorexa LIOK

https://m.edsoo.ru/7f416194
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Bbubnuorexa [IOK

52 Tlpocteie MeXaHH3MbI S 1 https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
53 Mexaitecicas SHeprits 4 ! 1 https://m.edsoo.ru/7f416194
HWroro no paznery 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HauMmenoBanme
Ne a3/1eJI0B U TeM K (npossic)
/i pasa Beero OHTPOJIbHbIE I[IpakTHyeckue o6pazoBaTenbHbIE
NMPOrpaMMblI padoThI padoThI
pecypcebl
Paznen 1.TenoBble siBIeHUS
11 CtpoeHue u cBOWCTBa 7 Bubnumorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubaunoreka [JOK
12 Teruiosbie mpoueces! 21 ! ° https://m.edsoo.ru/7f4181ce
HUroro no paznery 28
Paspen 2.9seKTpuyecKkre U MATHUTHBIE SIBJICHUS
DneKTpuuecKue
21 3apsibl. 3apsKeHHbBIE 7 1 Bubnumorexa [IOK
' Tena u uX https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
29 IlocTosHHBIH 20 1 7 Bubnnoreka IJOK
' INEKTPUUECKHUN TOK https://m.edsoo.ru/7f4181ce
Bubnnoreka IJOK
23 MartuTibIe sBICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
24 DNIeKTpOMarHUTHas 4 Bubmmorexa [IOK
' HHYKIIHSI https://m.edsoo.ru/7f4181ce
Hroro no pasnery 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 145

YACOB IO ITPOTPAMME
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9 KIIACC

KoamuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne a3/1eJ10B M TeM K (unppossie)
/i pasa Beero OHTPOJIbHbIE I[IpakTHyeckue o6pazoBaTenbHbIE
NMPOrpaMMblI padoThI padoThI
pecypcebl
Paszgen 1.Mexannueckue siBJJeHHS
1.1 NII;I):H:; eilmz Bb1 10 1 Bubmaorexa [IOK
' JIBHICHIC 1 CTOCO https://m.edsoo.ru/7f41a4a6
€ro OIHCaHM
. Bbubnuorexa I[IOK
12 Bsanmopeficraue e 20 1 3 https://m.edsoo.ru/7f41a4a6
Bubnuorexa [JOK
13 3aKomer coxpancrna 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 40
Paznen 2.Mexanunueckune KoJIe0aHUS U BOJTHBI
21 MexaHndecKue 7 3 bubaunoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHndecKkre BOJTHBI. 8 1 3 Bubnmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemny 15

Pazzaen 3.21eKTPOMAarHUTHOE 110JI€ U YJIEKT

POMArHMTHBIC BOJTHbI

DNeKTPOMarHUTHOE
31 moJie u 6 9 bubanoreka [JOK
' INEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHbI
Hroro no pasnery 6
Pa3nen 4.CBeToBbI€ sIBJICHUSI
41 3aKoHbBI 6 5 Bubnmorexa ITOK
' pacnpocTpaHeHHs CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3EI 1 OIITHYECKHE 6 3 Bubnnoreka [JOK
' pHOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne Oemoro 3 9 Bubnmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo paznemny 15
Pa3nen 5. KBaHToBbI€e sIBJIEHUS
5.1 ?001:1};01(21}{11:12 I(/:IBeTa 4 1 bubmmorexa LIOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHne aTOMHOTO 6 1 Bubmmorexa [IOK
' sapa https://m.edsoo.ru/7f41a4a6
Bbubnaunoreka [JOK
53 SInepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6.IloBTopuTenbHO-0000a0UiT MORYJIb
IIoBTOpEeHue u
6.1 000011IeHNE 9 9 Bbubnmoreka IJOK

CozlepKaHus Kypca
¢u3nku 3a 7-9 ximacc

https://m.edsoo.ru/7f41a4a6
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HUroro no paznemny

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

27







