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PabGouass mporpamma mno ¢usuke s OO0YYaloIIUXCA C  3aJEePKKON
ncuxudeckoro pasputus (manee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs TOATOTOBJICHAa Ha OCHOBEe DenepanbHOTO TOCYAAPCTBEHHOTO
o0pa30BaTeIBLHOTO CTaHIAapTa OCHOBHOTO o6Omero oOpaszoBanust (IIpukas
Munnpocsemenuss Poccuun ot 31.05.2021 r. No 287, 3apeructpupoBaH
MunuctepctBoM toctuimu Poccuiickoir @enepanuu 05.07.2021 1., per. Homep
64101) (manee — ®I'OC O00), DenepanbHOil paboyeil mporpaMMbl OCHOBHOTO
obmiero oOpazoBanusi no mnpenMery «duszuka», KoHuenuuu mnpenogaBanHus
yueOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX OopraHu3anusx Poccuiickoit
denepanuy, peanu3yOIMX OCHOBHbIE O0IIc00pa3oBaTeIbHbIE MPOTPAMMBI, a
Takke DenepasibHON pabouel mporpaMMbl BOCITUTAHUS.

OO0mas xapakrepucTuka yue0Horo npeamera «®uzuka»

VYueOnpiii npenMer «@Pu3uka» SABIAETCA CUCTEMOOOpa3yroluM  JJis
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI MUPO3/IaHUs
SBIISIIOTCSA OCHOBOM COJEp)KaHUsl KypCOB XHMHHM, OWOJIOTWH, reorpapuu u
acTpoHOMUHU. PU3MKA BOOPYKaeT 00ydarOIUXCsl HAyYHbIM METOJOM IO3HAHMS,
MO3BOJIAIOIIMM NOJy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPY’KAIOLIEM MHpE.

[IpeameT MakcMMadbHO HANpaBieH Ha (OPMHUPOBAHME HHTEpEca K
OPUPOAHOMY H COLUMAJIbHOMY MHPY, COBEPIICHCTBOBAHHE [103HABATEIbHOM
nearenbHocTH oOywarommxcst ¢ 3[IP 3a cueT oBiajeHUs MBICIUTEIbHBIMU
onepanusMHi CpaBHEHHs, 0000IIEHNs, Pa3BUTHE CIOCOOHOCTH apryMEHTHPOBAThH
CBOE MHEHHUE, (POPMHUPOBAHUE BO3ZMOKHOCTEN COBMECTHOM AESATEIBHOCTH.

N3yuenune ¢usnku crnocoOCTByeT pasButHio y oOyvarommxcsa c  3IIP
IPOCTPAHCTBEHHOTO BOOOpa)keHUs, (PYHKUMOHAJIBHOM TPaMOTHOCTH, YMEHHS
BOCIPUHUMATh U KPUTHUECKU aHAJIM3UPOBAaTh HH(GOPMALIUIO, IPEACTABICHHYIO B
pa3nuuHblX (opmax. 3HAYMMOCTh TMpeAMeTa JUIsl Ppa3BUTHUS KU3HEHHOMH
KOMIETEHIIMM OOYYalOIIMXCsl 3aKJII0YaeTCs B YCBOCHUU OCHOBBI (DU3MUECKUX
3HaHUW, HEOOXOAMMBIX JJi IOBCEAHEBHOM KW3HHU; HABBIKOB 3JI0POBOTO U
Oe30macHOro JMJisi 4YeJlOBEeKa M OKpy)Kawlled ero cpeasl o0paza KU3HU;
(GOpMHUPOBAHUU FKOJOTUYECKON KYJIbTYpHI.

[Iporpamma oTpakaer coaep;xkanue o0ydeHus npeamery « Pu3uka» C yuerom
0coObIX oOpa3zoBaTenbHbIX MNoTpeOHOCTel oOyuvaromuxcsa ¢ 3IIP. Onanenue
JAHHBIM y4E€OHBIM MPEAMETOM TMPEACTABIAECT ONPEACICHHYIO TPYIHOCTh s
oOyuatommuxcst ¢ 3I[IP. DTo cBsA3aHO € OCOOEHHOCTSMH MBICIUTEIIBHOM
NEeSATEIbHOCTH, MEPUOAUYECKUMHU KOJICOAHUSMU BHUMAHHUSA, MaJlbIM O0BEMOM
naMATH, HEJOCTaTOYHOCThIO  OOIero  3amaca  3HAaHUW, TOHWKEHHBIM
MIO3HABATEJILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PAZBUTHS.

Jlis ipeoJofeHusT TPYIHOCTEH B M3YUYEHUH y4eOHOTo mpeameTa « Du3ukay
HeoOxomMMa ajanTamus oObeMa | XapakTepa y4YeOHOro wmarepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu OO0y4yarouIuxcs, y4eT HuX
OCOOCHHOCTEHM pa3BUTHS: HCIOJIb30BAHHE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBSI3€1, TOCTENEHHOE YCIOKHEHNE N3YyYaeMOro MaTepHala.
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JlanHasi mporpamMma KOHKPETHU3HPYET COJIep)KaHUe TMPEIMETHbIX TE€M B
COOTBETCTBUH C TPEOOBaHUSIMHU O0Pa30BATEIHLHOTO CTAaHAAPTA, PEKOMEHIYEMYIO
MOCJICTIOBATEIFHOCTh U3YUYCHHS PA3e/ioB (PU3UKU C YIETOM MEKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TIpollecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX OCcOOeHHOcTe oOyuaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
o011ero o0pa3zoBaHusl, ONPEACIACT MUHUMAIbHBIA HA00P OMBITOB, IEMOHCTPAIIHIA,
MPOBOJMMEBIX YyUYUTEIEM B Kjacce, JabOpaTOPHBIX paldOT, BBITIOIHIEMBIX
00yJaroIMMHUCH.

Meroanueckoil 0OCHOBOM n3yueHus kypca «dusuka» Ha ypoBHE OCHOBHOIO
oOmero  o0Opa3oBaHMsl  SIBISIETCS ~ CHUCTEMHO-JIEATEIIbHOCTHBIM  MOJXO],
00€eCIeynBaIOMIMA TOCTH)KEHHE JIMYHOCTHBIX, METANMPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  pPE3yJbTATOB  IOCPEACTBOM  OpraHU3allUd  aKTUBHOMU
MO3HABATENILHOMN JIEATETbHOCTH 00YYaIOIUXCsl, YTO OUYE€Hb BaXKHO MPU 00yUYEHUU
nereit ¢ 311P, nyst KOTOpPBIX XapaKTEpHO CHUKEHHUE NTO3HABATEIbHON AKTUBHOCTH.

Henun u 3axaumn n3ydenus yuedOHoro npeamera «@Pusukar

lenn wu3y4yeHust (QU3MKM HA YPOBHE OCHOBHOTO O00IIEro 00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenojnaBaHusi yyeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opranuzauusax Pocculickoin ®enepanuu, peann3yronmx
OCHOBHbBIE 00I1€00pa30BaATENbHBIE MPOrPAMMBI, YTBEPKIEHHON pElIEHUEM
Komnernn MunucrepcrBa npocsenienust Poccuiickoit @enepaiuu (IpoTokoia ot 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus: pusukm:

e  TpHOOpEeTEeHHE HMHTEpeca M CTPEMIICHHUS OOYydYaloImUXCs K HAYIYHOMY
U3YYCHHUIO TPUPOJBI, Ppa3BUTHE WX HHTEJUIEKTYalIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

e  pa3BUTHE TMPEACTAaBICHUM O HAyYHOM METOJAE TO3HAHUA W
(dbopMHUpOBaHKE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

o  (opmupoBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa HU3y4YeHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

o  (opmupoBaHHue NMpeACTaBICHUN O PO (PU3UKU AJI PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

e  pa3BUTME TIPEACTABICHHA O BO3MOXHBIX cdepax Oyayuen
npodeCCUOHANIBHONW  JESATETbHOCTH, CBA3aHHOW C (PU3HKOHN, MOJATOTOBKA K
JanbHeneMy o0y4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTmkeHne ITHX IIefield mporpamMmbl M0 (U3MKE Ha YPOBHE OCHOBHOTO
oO11iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

e  MpHOOpETEeHHWE 3HAHUH O JUCKPETHOM CTPOCHHMU BELIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPUUYECKUX, MAaTHUTHBIX U KBAHTOBBIX SBJICHUSX;

e  TPUOOPETEHHE YMEHUH OMUCHIBATH U OOBIICHATH (U3HUECKUE SIBICHHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUIA;



e  OCBOCHHME METOJOB pELICHUS MPOCTEHIINX PpacYETHBIX 3a4ad C
UCIIONB30BaHUEM  (U3MYECKUX  MOJENeW, TBOPYECKUX M  MPAKTUKO--
OpPUEHTHPOBAHHBIX 33/1a4;

e  pa3BUTHE YMEHUN HAOIIOAATh MPUPOJHBIC SIBICHUS M BBIIOJIHATH
OMBITHI, JabopaTopHble pabOTbl U OKCIEPUMEHTAJIbHBIE HCCICAOBAHUSA C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

. OCBOCHHE pUEMOB paboThI C
uHpopMmanuelt  QusnuecKoro - coAepkaHusd, BKIIOYas ~HMHQOpPMAIUIO O
COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHAIW3 M KPUTUYECKOE OIICHWBAaHUE
uHpopMaruy;

. 3HAaKOMCTBO cO cdepaMu  Mpo(ecCHOHATBHON  JAEATeIbHOCTH,
CBSI3aHHBIMU C (PU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha
TOCTIKEHUSIX (PU3NYECKON HAYKH.

Ocob0ennocTH 0TOOpPa M aganTAUMU Y4eOHOr0 MaTepuaJia no Gpusnke

OcHoBoii  oOyuenuss  oOywaromuxcs ¢ 3[[P  nHa  mpemmerax
€CTECTBEHHOHAYYHOT'O LIUKJIA SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuii (aHanu3, CHUHTE3, CpaBHEHHE, 00O0OIlEHHE) HAa OCHOBE BBITIOJIHEHUS
pPa3BUBAIOIIMX YIPAXKHEHUH, (OpMUpPOBaHME MPUEMOB YMCTBEHHON padOTHI:
aHaJIM3 WCXOJHBIX JIaHHBIX, I[UIAHUPOBAaHUE MaTepuana, OCYIIECTBICHHE
MO3TAallHOTO U UTOTOBOI'O CAMOKOHTPOJIS, a TAK)KE OCYIIECTBISETCS JIMKBUAALUS
npoOesioB B 3HAHUAX, 3aKpEIJICHME W3YYEHHOro Marepuaia, oTpadoTka
QJITOPUTMOB, TIOBTOPEHUE MPOMACHHOIO0. bobIlloe 3HaYeHUE IPUAACTCS YMEHUIO
pacckazatb O BBIIOJHEHHOM paboTe C MpPaBUIBHBIM  YIOTpPEOJEHUEM
COOTBETCTBYIOILIEH TEPMHUHOJIOTMH U COOJIIOJJICHUEM JIOTUYECKUX CBSI3eH B
n3iaraeMoMm matepuaine. s oOygaromuxcs 3I1P Ha ypoBHE OCHOBHOTO OOIIEro
0o0pa30oBaHusl MO-NPEKHEMY SIBJIIIOTCS XapaKTEPHBIMU: HEAOCTATOUYHbIA YPOBEHb
pa3BUTHS OTJEIBHBIX IICUXUYECKUX MPOLIECCOB (BOCIPUSITHS, BHUMAaHUs, TAMSITH,
MBIIUICHNSI), CHIDKEHHBIM YpOBEHb WMHTEICKTYATbHOTO PpAa3BUTHS, HUZKUHN
YPOBEHb BBINIOJIHEHUSI YYE€OHBIX 3aJaHui, HHM3Kas YCHEMIHOCTh OOy4eHHs.
[ToaTomy mnpu  u3ydyenun  (u3Mkd  TpedyeTcs LIEJICHAIIPABJICHHOE
WHTEJJIEKTyallbHOe  pa3BuThe oOyvatomuxcs ¢ 3[IP, oTBeuaromee wux
OCOOEHHOCTSIM U BO3MOXKHOCTAM. Y4eT ocoOeHHocTel oOyuwaromuxcs ¢ 3IIP
TpebyeT, YTOObI NPH H3YYCHHH HOBOTO MaTepHayia 00sS3aTeIbHO MPOUCXOJIHIIO
MHOTOKPAaTHOE €ro NOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIIPOCOB,
pacKpbIBalOIIMX CBSI3b (PU3UKKM € KU3HBIO; AaKTyaJu3alusi I[EPBUYHOIO
KU3HEHHOTO OIbITa 00YYarOIINXCSl.

VYcBoeHHE NporpaMMHOr0 Matepuaiga Mo (PU3MKE BBI3BIBACT OOJbIINE
3aTpyaHeHus y ooydaromuxcs ¢ 3[IP, mostomy Teopus usyuaercst 0e3 BHIBOJOB
CIIOKHBIX (popmydt. 3agauu, TpeOyrolue NPUMEHEHHUS CII0KHBIX MaTeMaTHYECKIX
BbIUMCICHUM U (OpMyJ, B OCOOCHHOCTH TaKHX TeM, Kak «MexaHuueckoe
JBIKEHUEY», «ApXuUMenoBa cuiiay, «MexaHuueckas SHEpPTUs», «DIEKTPUUECKHE
SABJICHUS», «DJIEKTPOMArHUTHBIC SIBJICHHS», PEIIAIOTCS B KJIACCE C MOMOILBIO
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YUUTENS.

Oco0oe BHUMaHHE MpU U3YUYCHHUH Kypca (PU3UKU yAENAETCS MOCTAHOBKE U
OpraHu3allid SKCIEPUMEHTa, a TaKKe IPOBEACHUIO (IIPEUMYILIECTBEHHO Ha
KQ)KJIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTPALUA (BO3MOKHO C UCIIOIb30BaHUEM
ANIEKTPOHHOM IeMOHCTpalun). HekoTopbie TeMbI 0053aTENBHO JOJKHBI BKIIIOYATh
OTIOpHBIE J1abopaTOpHBIE PabOThl, KOTOPHIE PA3BUBAIOT YMEHUE IOJIBb30BATHCS
NpOCTEUIIMMU NpUOOpaMH, aHAIM3UPOBATh IMOJYYEHHbIE AaHHbIE. B cBs3u C
OCOOCHHOCTSIMH  TOBEJEHUS M  JesTenbHocTH  oOydarommxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh,  HEOPraHW30BAHHOCTH)  MPEAYCMOTPEH  CTPOKAMIIMIA
KOHTPOJIb 32 COOJIIOJICHHEM MPaBUJI TEXHUKU OE30MaCHOCTH TMPU MPOBEACHHUU
71a00paTOPHBIX U MPAKTUYECKUX PaOOT.

Bonbioe BHuManue npu uzydennu ¢puzuku nojapoctkamu ¢ 3[1P obpamaercs
Ha OBJIAJICHUE UMH MIPAKTUYECKUMU YMEHUAMH U HaBbIkamu. [IpegycmaTpuBaercs
yMEHbLIEHUE 00bEMa TEOPETUUECKUX CBEACHUM, BKIIIOUEHUE OTAEIbHBIX TEM WJIU
LEeJbIX pa3le’oB B Marepuainbl g  0030pHOr0, O3HAKOMHUTEIBHOTO WM
(aKyJIbTaTUBHOTO U3YYEHUS. [Ipennaraercs YMEHBbUIEHUE o0bema
MaTEMaTUYECKUX BBIYHMCICHUNA 3a CYET YBEJIMYEHUS KAaueCTBEHHOIO OIHUCAHMS
SABJICHUI U TIPOLIECCOB

JIocTaTo4HOE KOJIMYECTBO BPEMEHM OTBOJIUTCS HAa PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAKOIIUX CBs3b (UBUKUC JKU3HBIO, CTEMH
SIBJICHUSIMU, HAOJIOJCHUSIMH, KOTOpPHIE XOpPOIIO H3BECTHBI YYEHHKAM U3 HUX
KU3HEHHOT'O OINbITa.MaKCUMaNbHO HCIOIB3YIOTCSA MEKIPEIMETHBIE CBA3U

C TaKUMH JUCUHUIUIMHAMU, KaK reorpadus, Xumus, OU0aorus,
T.K. oOyuaronuecs ¢ 3[IPocobeHHo HYXAat0TCs B MPEMOIHECEHUU OJTHOTO U TOTO
ke yduyeOHOro MarepualaB pa3JUYHbIX acleKTaXx, B €ro BapbUpPOBaHUU, B
HEOJHOKPAaTHOM MOBTOPEHUHN HM3AKPEIJIEHUH MOTYUYEHHBIX 3HaHUHN U

IIPAKTUYECKUX ymennii.  [lo3BonsisspaccmaTtpuBaTh OAWH
U TOT K€ Y4eOHBII MaTepual ¢ pa3HbIX TOUEK 3PEHUS,MEKIPEIMETHBIE

CBSI3M CIIOCOOCTBYIOT €rO JAy4lIEMY OCMBICIICHHIO,
0oJiee MPOYHOMY 3aKPEIICHUIO MOTYyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUH.

IIpumepHbIe BUABI AesiTebHOCTH o0yuawmmxcs ¢ 3I1P, 00ycaoBiieHHbIe
0co0bIMM  00pa30BaTeJbHBIMM MOTPEOHOCTAMH M olOecrneynBaIOUIUe
OCMBICJICHHOE OCBOCHME CO/IepsKaHUM 00pa30BaHus 10 npeamery «Pu3nuka»

Coneprxanue BUAOB jesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax dbuszuku
OmpeeNsieTCsl UX OCOOBIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTSIMU.  [lommmo
mpoko ucnoiabzyeMbix B AOOIT OO0 o0mux 1t Bcex 00y4aromuxcsi BUIOB
JEATEIIbHOCTH CJIEAYeT YCWINTh BUJIBI ICSITEIHHOCTH, ClICIM(pUYHBIE JJIs TaHHOU
KaTeropuu JIeTel, OO0EeCneuynBaIOlIMe OCMBICICHHOE OCBOCHUE COJEPKaHUS
o0pa3zoBaHus MO MPEAMETY: YCUICHUE MTPEAMETHO-TIPAKTUIECKON JeATeIbHOCTH C
aKTUBH3aLMEN CEHCOPHBIX CUCTEM; OCBOCHHE MaTepHaa ¢ OMOpOil Ha alrOpUTM;
«MOUIArOBOCTh» B H3YYEHHWU MAaTepuasa; HCIOJb30BAaHUE JOMOJHUTEIbHON
BU3YaJIbHOM OMOpPHI (CXEMbl, 11A0JOHBI, OMOPHbIE TAOJIMIIBI); PEUYEBOM OTYET O
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IpOLECCE U pPEe3yJbTaTe AESATENIbHOCTH; BBINOJHEHUE CIELUANbHBIX 3aJlaHUM,
00eCreunBaIOIINUX KOPPEKLHUIO peryiasuuu y4eOHO-IT03HABATEIbHON
JEeATEIbHOCTHN KOHTPOJIb COOCTBEHHOI'O PE3yJIbTAaTa.

s oOyuatomuxcst ¢ 3[1P cymiecTBeHHBIM SIBISIFOTCSL MPUEMBI PabOTHI C
JEKCUYECKUM MaTepuaioMm 1o mpeamety. [IpoBoauTcst crnenuanpHas padboTa 1o
BBEJICHUI0O B  AKTUBHBIM  CJOBaph  OOYYAIOIIMUXCS  COOTBETCTBYIOIICH
TEpMUHOJIOTHH. 3ydyaeMble TEpMUHBI BBOAATCS Ha IOJMCEHCOPHON OCHOBE,
oOsi3aTenbHa BU3yallbHAs MOJAJEP)KKA, aJTOPUTMBI pabOThI C OIPENEICHHUEM,
OIIOPHBIE CXEMBI JUISl aKTyaIU3al1 TEPMUHOIIOTUH.

B cBs3u ¢ 0coObIMU 00pa3oBaTENbHBIMU MOTPEOHOCTAMU OOYUaAOLIUXCS C
3IIP, npu niuaHupoBaHUU PabOTHl YUEHHKAa Ha ypOKE CIEAyeT NMpPUIEPKUBATHCA
CJIEYIOIIUX MOMEHTOB:

1. Ilpm ompoce HeEOOXOAMMO: [aBaTh QJITOPUTM OTBETA; pa3peliaTh
M0JIb30BAThCS IJIAHOM, COCTaBJIEHHBIM IPHU MOJATOTOBKE JIOMALIHEro 3a/JaHHs;
JaBaTh OOJbIIE BPEMEHUM TOTOBUTHCS K OTBETY y JOCKH; pa3peliaTh JeJIaTh
IpeIBapUTEIIbHBIE 3aIIMCH, TT0JIb30BATHCS HATJISIIHBIMU TTOCOOUSIMHU.

2. Tlo BO3BMOXXHOCTH 3aJ]aBaTh 00Yy4arOMIUMCS HaBOJSIINE U YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IIOCJIEAOBATEIBHO U3JI0KUTh MaTeprall.

3. CucreMaTnyecku IMPOBEPATh YCBOEHUE MaTepHalla 10 TEMaM YpPOKOB,
JUISICBOEBPEMEHHOT0 OOHAPY>KEHUS IPOOEIOB B MPOIIEAIIEM MaTepHale.

4. B mpouecce HU3y4eHMs HOBOIO MaTepualla BHHUMAHHE YYEHHKOB
oOpamiaeTcsi Ha HauOoJsiee CIOXKHBIE pa3fenbl u3ydaeMoil Tembl. HeoOxomumo
yaie oOpamaThCsi K HUM C BOIPOCAMHU, BBIICHSIOIIMMH IOHUMaHHE y4eOHOTO
MaTepuaa, CTUMYJIHPOBATh BOIPOCHI MPU 3aTPYyJHEHHUSIX B YCBOCHUM HOBOTO
MaTepuana.

[IpeasiaraemMelil B mporpaMmMe Mo (pu3MKe nepeyeHb 1adbopaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb I€TAET BIOOP MPOBEACHUS
7a00paTOpHBIX PadOT W OMBITOB C YYETOM HWHIWBUIYAIbHBIX OCOOEHHOCTEH
00y4Jarommxcs.

Mecto yyeOHOro npeamera «®U3nKa» B Y4eOHOM IJIaHe
Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) B y4eOHOM ILJIaHE OTBOIUTCS 238

4yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJleno), B 8 kiiacce — 68 yacos (2 yaca B
HeJenro), B 9 kimacce — 68 Jaca (2 yaca B HEJEIO).

COHEPXXAHUE YUYEBHOI'O [TIPEJAMETA «®U3UKA»

7 KJIIACC
Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY/KAIOLIEro Mupa



®usuka — Hayka o mpupoxe. Senenus mpupoasl (MC'). ®dusmueckume
SBJICHHUS: MEXAaHWYECKHE, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuuMHBL. M3mepenue ¢usznueckux BenuduH. Dusuueckue
npuboper’. I[lozpewnocms usmepenuti. MexayHapoHas CUCTEMA €IUHUII

Kak ¢wusuka wu gapyrue ecTeCTBEHHbIE HAyKH H3ydaloT MPUPOIY.
Ecmecmeenno-nayunviti memoo noznanus: Habaooenue, noCMano8Ka HAYYHO20
B0NPOCA, BbLOGUNCEHUE 2UNOME3, IKCHEPUMEHN NO NPOBEPKe cUNOome3, 00bACHeHUe
Habarooaemozo aenenus. Onucanue Qu3U4ecKux a61eHull ¢ NOMOUbI0 Mooeel.

[IpeameT u MeTOBI PUBKKH.

Jemoncmpayuu’

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC
SBJICHUSL.

2.  @uznueckue NpuOOPHI U MPoLEeaypa NPSIMBIX H3MEPEHUIN aHATIOTOBBIM U
UU(POBBIM NPUOOPOM.

@Dponmanvuvie  nadbopamopHvie  padomol unu IIeEKMPOHHAA
oemoncmpauusi.

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOTO TpUOopa.
N3mepenne paccTOsTHUM.
N3mepenne 06bEMa KUIKOCTU U TBEPAOIO TENA.
OnpedeneHue pazmepos Maivlx me.

5. HM3mepeHue temneparypsl NP MOMOLIM >KHIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMITEPATYPHI.

6. IlpoBeneHue ucciieqoBaHUs MO MPOBEPKE TMIOTE3bI: aJbHOCTh MOJIETA
HIapyKa, MymEeHHOT0 FTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

A e

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BelleCTBa

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYIBI, ux pasmepuvl. Onvimei,
dokaszwvisaroujue OUCKpemuoe CmpoeHue eulecmada.

JIBi>kenne wyactull BemiectBa. CBs3b CKOPOCTH JBUXKEHHUS YacTHUI[ C
TeMriepaTypoil. bpoyHoBckoe aBmxeHue, nuddysus. Bzaumoodeticmsue wacmuy
geuecmea. NpUmMsdHCeHue U OmmanikusaHue.

ArperaTHbIe COCTOSIHUSI BEIICCTBA: CMPOCHUE 2A308, HCUOKOCMEL U MBEPObIX
(Kpucmaniuueckux) mei. Bzaumocesazv medcoy ceoucmeamu eujecmes 8 pa3Hbix
A2pecamuvlX  COCMOSAHUAX U UX  AMOMHO-MOJEKYIAPHbIM — CIPOEHUEM.
Ocobennocmu azpe2amubix COCMOSAHUL 800bL.

! MC — s1eMeHTHI CoIepKanus, BKIIOYAIONIHE MEKIPEIMETHBIE CBSI3HU, KOTOPHIE MOIPOOHEE PACKPHITHI B
TEMATUYCCKOM IIJIAHUPOBAHUH.

2 3IICCB " Jajnec KypCuBOM 0003HaYEHBI TEMbBI, H3YYCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTEJIILHOM IIJIaHE.
Ilemaror caMOCTOSATENBFHO OTIPEeNIIeT 00bEM H3yIaeMOoro MaTepHaa.

3 Bee JlemoHcTpanuu 1 JIabopaTopHbIe paGoThl, IPEACTABICHHBIE B COAEPKAHUH, JOMYCKAETCA (MOYKHO)
MPOBOJIUTH, UCIIOJIB3Ys HH)OPMAIIMOHHEIC U 3JICKTPOHHBIC TEXHOJIOTHH (IU(POBBIC 00pa30BaTEIBHBIC PECYPCHI).
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Jemoncmpayuu’

1. HaGmroneHue OpOyHOBCKOTO JBUKEHHS.

2. Hab6monenue nuddysun.

3. HaGmonenue sBieHui, OOBACHAIOMMXCS MPUTSHKEHUEM WU
OTTaJKUBAaHUEM YaCTHUI] BEIIECTBA.

DponmanvHsle 1a00OpamopHvle padomsl U ONbIMbL

1. Omenka jguaMmeTpa aTomMa METOJOM PsAOB (C  HCIOJIB30BAHHEM
dboTtorpaduii).

2. OmnbITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACITUPEHUS Ia30B.

3.0nBITEl O OOHAPYXKEHUIO JCHCTBUSI CHUJI MOJICKYJISIPHOTO TPHUTSIKCHHS
(3/1eKMpOHHAA 0eMOHCMPAUUSL).

Pa3nen 3. /IBu:keHne U B3aUMOJAeliCTBHE TeJl

Mexannueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
CkopocTtb. Cpednssi ckopocms npu HepagnomepHom osudicenuu. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SBnenue uHepuuu. 3axoH unepyuu. Bzaumooeiicmeue men xax npuyuHa
UsMeHeHus1 ckopocmu osudicenusi mei. Macca kak mepa unepmuocmu meia.
[InotHOCTh BemecTBa. C6s13b NAOMHOCMU C KOIUYECMEOM MOJEKYN 8 eOUHuye
006véMa sewecmaa.

Cuita kak XapakTepucTUKa B3auMoaeucTBus ten. Cuna ynpy2ocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHUE TSATOTEHUS U CUia
Tsokectu. Cuna maxcecmu Ha opyeux naanemax (MC). Bec tena. HeBecoMoCTb.
CnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOM npsiMoid. PaBHonelicTBytomas cui. Cuna
mpeHus. Tpenue cronviiceHUus u mpenue noxkos. Tpenue 6 npupode u mexHuke
(MC).

Jlemoncmpavyuu
HaGmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune CKOpoCTH MPSAMOJIMHENHOTO JBUXKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEII.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

S il

@ponmanvusle nadopamoprsle padbomsl u ONbvIMLL.

1. OmpeneneHre CKOPOCTH PABHOMEPHOI'O ABIKCHHMS (IIapHKa B KUIKOCTH,
MOJICIIH DJICKTPUICCKOTO aBTOMOOWIIS U T. 11.) (31eKMPOHHASA 0EMOHCMPAUUL).

2. Ormpenenenne CpeIHE CKOPOCTU CKOJBKECHHS Opycka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHuie MIOTHOCTH TBEPAOTO TEJA.

* 31ech U aree IPUBOAUTCS PACIIMPEHHBIN MEPEIEHB TabOPATOPHBIX PAGOT M OIBITOB, W3 KOTOPOTO YUUTENh
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHIO.
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4. OmbIThl, 1€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHus (nedopmariim)
MPY>KUHBI OT TIPHIIOKEHHOW CHJTBI.

5. OneITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra30B

Hanenue. Cnocobvl ymenvuienus u ygeaudenus oaenenus. /laénenue 2asa.
3asucumocms Oasnenus 2aza om obvéma, memnepamypsi. llepeoaua oaenenus
mMeepovLIMuU menamu, sxrcuokocmamu u 2azamu. 3axoun llackana. [Ilnesmamuueckue
MawiuHbl. 3aBUCUMOCTb JAaBJIEHUS >KUAKOCTH OT riyOuHbl. Coobwarowjuecs
cocyouwl. I uopasnuueckue mexanusmol.

AtMocdepa 3emnu u armochepHoe naBieHue. llpuuuHvl cyuecmeosanus
6030ywiHoU obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgpeproco
oasnenus. 3a8UcUMOCMb amMMOCEHepHOo20 O0asleHUsi Om BblCOmMbl HAO YPOGHEM
mops. Tlpubopwt 0na uzmepenus ammocgeprno2o 0asnieHusl.

leiicmeue scuoxkocmu u 2aza Ha NOPYHCEHHOe 8 HUX meno. BeiTankuBaromas
(apxumenoBa) cuia. 3akon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Jlemoncmpayuu

1. 3aBUCMMOCTB TaBIICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenada naBneHUs KUJIKOCTHIO U TA30M.

3. Coobmaromuecs: Cocyabl.

4. I'mapaBIAUYECKUM TIpecc.

5. [IposiBieHue nelcTBUs aTMOCHEPHOTO JABICHUS.

6. 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella
Y TJIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAIKMBAIOIIECH CHJIbI BECY BEITECCHEHHOM KHIKOCTH.

8. YciioBue niaBaHus TEJ: MIJIaBaHUE UITM TTOTPYKEHUE TEN B 3ABUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

DpoumanvHsvle 1a60pamopHsvie padomsl U ONvIMbL

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTrpyKEHHOU
B JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKMBAIOIMIEH CHUJIbI, JIEMCTBYIOIIEW HA  TEO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IlpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOIICH CHJIBI, JECUCTBYIOIICH Ha
TEJIO B KUIKOCTH, OT MACChI TENA.

4.  OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B XKUIKOCTH, OT 00hEMA MOTPYKEHHON B KHJIKOCTh YaCTH
T€Ja U OT MJIOTHOCTU XKUJKOCTH.

5. KonctpyupoBanume apeomerpa WM KOHCTPYUPOBAHUE  JIOAKH
Y OTIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus
Mexanuueckasi padota. MOILIHOCTb.
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[IpocTtbie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IUJIOCKOCTb. [Ipasuno
pasnogecusi pwviyaza. Ilpumenenue npasuna paeuogecusi pwviuaza K OJIOKY.
«3onomoe npasuno» mexanuxu. KIIJI mnpocteix MexanusMoB. IIpoctbie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckass 3Heprus. Kunmemuueckas u NOMEHYUATbHASL OHEPIUSL.
Ilpespawenue 00H020 8u0a MexaHUYecKol dHepaul 8 Opy2oli. 3aKOH COXPaHECHUS
HSHEPIrUU B MEXAHHKE.

Hemoncmpayuu

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

@ponmanvusle 1adopamoprvle padomul u ONbLIMbL

1. Onpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUH Tella
M0 TOPU30HTAILHON MOBEPXHOCTH.

2. HccnenoBaHue ycioBHM paBHOBECHS phluara.

3. Usmepenme  KIIJI  HakJIOHHOW  IUIOCKOCTH  (31€KMPOHHAA
oemMoHCcmpayusi).

4. H3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTUU (271eKMpPOHHAA
oemMoHCcmpayusi).

8 KUIACC

Paspnes 6. TerioBbie siBJICHUA

OcHOBHble NON0JHCEHUS MONEKYIAPHO-KUHEMUYECKOU meopuu CMmpoeHuUs
sewecmea. Macca u pazmepvl amomos u moaekyi. Onvimol, nOOmMEepHcoaroujue
OCHOBHbLE NONONHCEHUSL MONIEKYISIPHO-KUHEMUYECKOL Meopul.

Mopenu TBEPAOro, MKUIKOTO W Ta3000pa3HOTO COCTOSHHUM BeIIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsacHenue ceoucms 2a3o8, HuoKocmeti
U mMEEPObIX mell HaA OCHOB8E NONONHCEHUL MOJIEKYIAPHO-KUHEMU4ecKou meopuu.
CMauuBaHue u KanuuisapHvle s6ienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl co CKOPOCHMbIO MENI08020 O8UNHCEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvi  usmeHeHusi GHYMpPEHHel OHEepeUuu.
menionepeoaia U cogepuieHue  pabomsl.  Buovi  mennionepedauu:
Menionpo8oOHOCHb, KOHBEKYUS, U3TTyYEHUe.

KonuyecTtBo Temnotel. Yoenvnaa mennoémxocms eewgecmea. Tennoobmen u
meniogoe pasHosecue. Ypasnenue meniogozo banauca.

lInasnenue u omeepoesanue Kpucmaiiuieckux eewecms. Yoenvuas
mennoma naaenenus. Illapoobpazosanue u konoencayus. Hcnapenue (MC).
Kuneunue. Yoenrvnaa mennoma napoobpasoeanus. 3asucumocms memnepamypol
KUneuus om ammocgeprozo oasnenus. Baaxcrnocms 6o30yxa.

DHeprus TOIIMBa. YoenbHas menioma c2opanusi.

Ipunyunvr pabomer mennosvix osucamene. KII/[ mennosoco osucamens.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpedvt (MC).

3axon coxpanenus u npespawjenus suepeuu 8 menniogvlx npoyeccax (MC).

Jemoncmpayuu
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HaGmronenre 6poyHOBCKOTO IBUKEHUS.
Hab6mronenune nuddysun.
HaOmnroienue siBneHnid cMaurBaHUs ¥ KalMWUISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro paciupeHus Teul.

5. H3meHeHue naBieHHs ra3a MpU U3MEHEHWH 00bEMa M HarpeBaHUM WIIH
OXJIaXKICHUH.

6. IlpaBuia u3mMepeHus TeMIEPATyPBhI.

7. Bwunapl Terionepenaym.

8.  OxJaxJeHue MpHu COBEPIICHUU PabOTHI.

9. Harpesanue npu coBepilieHUU pabOThl BHEIIIHUMH CHIJIAMHU.

10. CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmronenue KkuneHus.

12. HabmroneHue nocTosHCTBA TEMIIEPATYPhI MPU TUTABICHUH.

13. Monenu TeIUI0BBIX ABUTATEIEH.

DpoumanvHovle 1a60pamopHsvie padomsl U ONbIMbL

1. OmnbITbl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMPOHHAA 0eEMOHCIMPAYUSL).

2. OnsIThI IO BEIPAIIMBAHUIO KPUCTAIJIOB ITOBAPEHHOM COJIM WIIM caxapa.

3. OnbITel MO HAOIIOJICHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, JKUAKOCTEN U
TBEPABIX TEIL.

4. Omnpenenexue gaBieHUs BO3yXa B 0ayUIOHE MIMPUIIA.

5. OnbITel, JEMOHCTPUPYIONIUE 3aBUCHUMOCTh IABJICHHS BO3AyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. HaOmonenve wu3MeHEHUsT BHYTPEHHEH HSHEPruuM Tella B pe3yJbTaTe
TEeIJIoNepeau U padOThl BHEIITHUX CHJL.

7. HWccrnenoBanue sIBICHUS TETUIOOOMEHA MPHU CMEIIMBAHUHM XOJIOAHOU U
ropstyei BOJIBI.

8. HccnenoBaHue mporecca UCIapeHHUsl.

9. OnpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

10. Onpeodenenue yoenvrot meniomoi niagieHus 1vod.

b S

Pa3zges 7. DinekTpuyecKkue ¥ MArHUTHbIE SIBJICHHUS

Onexmpuzayuss men. JIBa poaa 3JIEKTpUUYECKUX 3apsaoB. BzammomelicTBue
3apsHKEHHBIX TETl.

Onektpudeckoe mone. [lpunyun cynepnosuyuu sieKkmpuyeckux noneiu (Ha
Ka4eCmeeHHOM YPOGHe).

Hocumenu sanekmpuueckux 3aps008. InemeHmapHulil 31eKmpudeckull 3apsio.
Cmpoenue amoma. IIpOBONHUKM U  AWDJICKTPUKU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.

DNEKTPUYSCKUA TOK. Ycnosus cyuecmeosanuss 31eKmpuieckoco moKd.
M CTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKMpUuecKull mox 6 HCUOKOCMSX U 2a3ax.
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PaGora u MOIIHOCTH AJIEKTpUUYECKOTO TOKa. 3axon [[coyna—J/lenya.
Dnekmpuueckue yenu u nompebumeny dJ1eKMpUYECKOU IHepeuu 6 Oblmy.
Onextpuyeckas nenb. Cuna Toka. DnekTprudeckoe HanpsbkeHue. COnpoTUBIEHUE
IPOBOJHUKA. YOenbHoe conpomusnenue seujecmea. 3akon Oma 11l yyacTka Lenu.
[locnenoBaTenpHOE M MAPAJUIENBHOE COCOUHEHHME IPOBOAHUKOB. Kopomxkoe
3aMblKaHUe.

[ToctostHHbIE ~ MarHUTHL.  B3auMoaeicTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
Mazenumnoe none. Maenumnoe nose 3emau u e2o 3Havenue OJis HCU3HU Ha 3emie.
Onvim Opcmeda. Maenumnoe none snexkmpuueckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 8 mexHuxe. /[lelicmeue MAacHUMHO20 NOJsL HA NPOBOOHUK C
MOKOM. Onexmpoosueamers NOCMOSIHHO20 MoKa. Hcnonvsosanue
anekmpooguzameneti 8 MeXHU4eCKUx yCmpoucmeax u Ha mpaicnopme.

Onvimsl @apaodes. Aenenue snekmpomacuumnou unoykyuu. Ilpasuno Jlenya.

Onexmpozenepamop.  Cnocobvl  noayueHusi  2NEKMpPU4ecKou  dHepIuu.
DIEeKTPOCTAHIIMY Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu

1. Dnekrpuzauusg Ten.

2. /IBa pona dIEKTPUYECKHUX 3apsAI0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEI.

3. YCTpOMCTBO M IEHCTBUE IEKTPOCKOIIA.

4. DnexTpocTaTHyecKass HHIYKIHS.

5. 3aKoH COXpaHEHUS ANEKTPUUECKUX 3aPSAT0B.

6. IIpOoBOJAHUKH U TUATEKTPUKHU.

7. MogenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

8.  MCTOYHMKH MOCTOSHHOTO TOKA.

9. JledicTBUS BIEKTPUUYECKOTO TOKA.

10. DnexkTpuyecKuil TOK B KUIAKOCTH.

11. T'a30BbIl pa3ps.

12. H3mepeHne CHIIbI TOKA aMIIEPMETPOM.

13. HM3mepeHne 2neKTpUIECKOTO HAMPSKEHHS BOJIBTMETPOM.

14. Peocrar u MarasuH COIPOTUBIIEHUMN.

15. BzaummoneincTBue MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeI€HUS MOJKOCOB MAarHNUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

18. OmnbiT Dpcrena.

19. MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

20. [elicTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

21. DnexTpoaBUTaTENb MOCTOSIHHOTO TOKA.

22. MHccrnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIUH.

23. Omnbitel Papages.

24. 3aBUCUMOCTb HANpPABJIECHUS HHAYKIWOHHOIO TOKa OT YCJIOBUU €r0
BO3HUKHOBEHUS.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

@ponmanvusle nabopamopHvle padomul u ONbLIMbL
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1. Omnbitel no HAOMIOAEHUIO DJEKTPU3ALMM Tel HWHAYKUMEW U TpHU
COIIPUKOCHOBEHUH.

2. MHccnenoBanue IEWCTBUS DIJIEKTPUYECKOIO TOJII HA INPOBOJHUKH U
JUDIICKTPHUKHU.

3. CoOopka u mpoBepKa pabOThI AESKTPUICCKOM IIEMH MOCTOSHHOTO TOKA.

4. H3mepeHue U peryaupoBaHUE CHIIBI TOKA.

5. H3mepeHue u peryampoBaHUE HAIPSIKCHUS.

6. HUccneoosanue 3asucumocmu cuibl moxa, udyuwe2o uepe3 pe3ucmop, om
CONPOMUBTIEHUS PE3UCOPA U HANPSIICEHUS HA Pe3UCOpe.

7. Ol’leMbl, deMOHcmpupyiou;ue 3A6UCUMOCM b ANIEeKMpuU4ecKoco
conpomuejieHuA npoeodﬂuxa om e2co aJlqul, I’ZJZOM/;CZOM nonepevHoco CcedeHus u
mamepuaid.

8. Ilposepxa npasuna clodxceHus HANPAXCEHUU Npu NOCae008aAmelbHOM
COeOUHeHUU 08YX Pe3UCmOopOs.

9. Ilposepra npasuna Onsi Cuibl MOKA NPU NAPALIEIbHOM COEOUHEeHUU
pe3ucmopos.

10. Omnpenenenue padOTHI AEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11. OmnpeneneHre MOIIHOCTH 3JJIEKTPUYECKOIO TOKA, BBIIEIAEMOW Ha
pe3ucTope.

12. HccnemoBanue 3aBUCHMOCTH CUJIBI TOKA, HIYLIETO YE€PE3 JAMIIOUKY, OT
HaIIpsDKEHUS Ha HEll.

13. HccnenoBaHrne MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

14. H3ydyeHuWe MAarHUTHOTO TIOJ TIOCTOSHHBIX MAarHUTOB IpU HX
00BbEIMHEHUU U Pa3JICICHUN.

15. HccnenoBanue qeiCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

16. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS
KAaTyLIKHA C TOKOM M MarHuTa OT CHJIbI TOKa M HAMPAaBJIEHUS TOKA B KaTYILKE.

17. W3ydeHue nerMCTBHUSI MArHUTHOTO IOJS1 HA TPOBOJAHUK C TOKOM.

18. HU3yuenue pabomol snekmpoosucamens.

19. Hsmepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

20. OnsITBl N0 HCCIENOBAHUIO SIBJIEHUS DSJEKTPOMATrHUTHOW WHIYKIIUH:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIlPaBJiIeHUs! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zaea 8. Mexannueckue siBJICHHS

Mexanunueckoe ABWKEeHHE. MarepuanbHas Touyka. Cucrema oOTCYETA.
OTHOCHUTEIBLHOCTh MEXaHWYECKOI0 IBMKEHUS. PaBHOMEpHOE MPSAMOJIMHEHHOE
nBUXeHUE. Hepasnomeproe npsamonunetinoe ogudicerue. CpeHss U MCHOBEHHASA
CKOpOCMb mejd npu HepagHOMEPHOM OBUNCEHUU.

Yckopenne. Pasnoyckopennoe npsamonunetiHoe osudxcerue. CBOOOIAHOE
nageuue. Onvimol [ anunes.

Jlunetinas u yenosas ckopocmu. LlenmpocmpemumenvHoe ycKopeHue.

13



[Tepssiit 3akoH HptoTtoHa. Bropon 3akoH Herorona. Tperunit 3akoH HeroTOHA.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus: cuna mpeHus CKOAbHCEHUS,
Cuna mpeHus noxosl, opyaue uobl MpeHus.

Cuna TSHKECTHM UM 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOIO
najgenus. /{euowcenue naanem e6okpye Coanya (MC). Illepsas kocmuueckas
ckopocmy. Hegecomocmuv u nepezpysxu.

PaBHOBecue MartepuanbHOU TOUKU. AOcoaromuo meépooe meio. Pasnogecue
meép0o2o mena ¢ 3aKPeniéHHou ocvblo epawjenus. MoMeHT cuibl. [lenmp
msicecmu.

Nmnynec tena. Hzmenenue umnynvca. Umnynve cuivl. 3aKOH COXPAHEHUS
umiyibca. Peaktunoe asumxenue (MC).

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TsKeCTH, ynpyeocmu,
mpenus. Ceazb snepeuu u pabomol. [loTeHIMaNbHAS SHEPTHS TENA, TOJAHIATOrO Haj
MOBEPXHOCTBIO  3eMJIM. [lomenyuanouas dHepeus  coHcamou  NPYH*CUHDBL.
Kunernueckas sneprus. Teopema o Kunemuyeckou sHepauu. 3aKOH COXPaHEHUS
MEXaHHYECKON JHEPTUH.

Jlemoncmpayuu

1. HaOmroneHne MEXaHWYECKOrO JIBHXKEHHS Tella OTHOCHUTENIBHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHEHHE NYyTENl W TPACKTOPUU NBUKEHUS OJHOIO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH U yCKOPEHHUSI IPSIMOIUHENHOTO IBU>KECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHMUS.

5. HaOGmronenue ABUKEHUS TENa MO OKPYKHOCTH.

6. HaOmomenne MeXaHWYECKHUX SBJICHUM, TMPOUCXOASIINX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU
OTHOCUTEIBHO KaOMHETA (PU3MKH.

7.  3aBUCHMOCTH YCKOPEHHS TeJia OT MAacCChl T€JIa U ICMCTBYIOIIECH HA HETO
CHJIBI.

8. Habmtonenue paBeHCTBaA CUII PY B3aUMOJICUCTBUM TEll.

9. H3MmeHeHue Beca Tela IMPU yCKOPEHHOM JBHKECHUH.

10. Ilepemauya umIryabca Ipy B3aUMOIEHCTBUH TE.

11. TIpeoOGpazoBaHusi YHEPTUU TIPH B3AUMOJICHCTBUU TETI.

12. CoxpaHeHue UMIyJibca MPHU HEYNIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUHU.

14. HabGmroneHue peakTUBHOTO JBHKCHHS.

15. CoxpaHeHue MEXaHUYECKOM PHEPTUU NPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHEe MEXAaHWUYECKOW OSHEPruu NpU JABUKEHUM Tela O]
JEUCTBUEM IIPYKUHBI.

DponmanvHble 1a00pamopHvie padomovl U ONbIMbL

1.  Koncmpyuposanue mpaxma 0ns pazeoua u 0aibHeluleco pagHoMEPHO20
O0BUINCEHUS WAPUKA UL TNETIeHCKU.
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2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHHS OpycKa WM JBHXKCHUS
HIapPUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OmnpeneneHrue yCKOpEHHs Tela MPU PaBHOYCKOPEHHOM JIBXKEHUU 10
HAKJIOHHOM MJIOCKOCTH.

4. MHccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. MHccnegoBanue 3aBUCMMOCTH CWJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

6. OmnpeneneHue kodphuIMeHTa TPEHUS CKOJIBKECHHUS.

7.  OnpeneneHue )XECTKOCTU MPYKUHBI.

8.  OmpeneneHue pabOTHI CUJIBI TPEHUS IIPU PABHOMEPHOM JBIKCHHH Tela
110 TOPU3OHTAIBHOM IMOBEPXHOCTH.

9. Ormnpenenenre pabOThl CWIBI YIOPYrOCTH TMpU TMOABEME TIpy3a
C MCITOJIb30BAaHMEM HETOIBMIKHOTO M ITOJIBHXKHOTO OJIOKOB.

10. H3yuenue 3aK0HA COXPAHECHHMS IHEPTHH.

Pasznesn 9. Mexanuveckue Ko1e0aHus U BOJIHBI

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUN: TIEPUO/I,
4acToTa, aMILINTy 1a. Mamemamuyueckuu u npysrcunnviy masmuuxu. I Ipespawenue
9HepeUuU npu Ko1ebamenbHOM O8UNHCEHUU.

3aryxaroiue konedanus. BeiHnykaeHHbIe Koaebanus. Pezonanc.

Mexanudeckue BoOJHBL. CBONCTBa MEXaHWYECKUX BOJH. [IpodonvbHule u
nonepeynvie GOJHbL. J[IUHA BOJIHbL U CKOPOCMb €€ pacnpoCmpaHeHus..
Mexanuueckue 6onbl 6 meépoom meie, ceticmuyeckue 8ousl (MC).

3ByK. I pomkocms 38yka u ebicoma moua. Ompasicenue 38yka. Mugpazeyx u
VIbMPA3BYK.

Jlemoncmpavyuu

1. HaOGmronenue kojieOaHWM T IO JEHWCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

2. HaOmonenue koyieOaHUM Tpy3a Ha HUTU U Ha NIPYKUHE.
HabGnrogenue BIHYXKIEHHBIX KOJIEOaHU U PE30HaHCA.
Pacnpoctpanenue npooibHbIX U MOMEPEYHBIX BOJIH.
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.

(Dponmaﬂbubte J1adopamopHvle padomul u ONbvIMbL

1. OnmnpeneneHue dYacTOoThl W TEepUOJIa KOJeOAHUH MaTeMaTHUYECKOro
MasiTHUKA.

2.  Omnpenenenne 4acTOThI M TepHoja KoieOaHuil MPY>KUHHOTO MasiTHUKA
(271eKmpoHHan 0emoncmpayus).

3. HccnenoBaHue 3aBUCHUMOCTH TEpUOJa KOJEOAHWN MOABEIIEHHOTO K
HUTHU Tpy3a OT JJIUHBI HUTH.

4. HccnemoBaHue 3aBUCHUMOCTH IE€pUOAA KOJIEOAHUW MPYKMHHOTO
MAasITHUKA OT MACCHI Tpy3a (2J1eKMPOHHAA 0eMOHCMPAYUSL).

oL W
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5. IIpoBepka HE3aBUCUMOCTH IepHo/ia KoieOaHuii rpy3a, MoJIBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh Iepuoja KoyeOaHui
MPY>KUHHOTO MasiTHUKA OT MacCChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. UV3MepeHue yCKOpEeHHsSI CBOOOJHOTO TAaACHUS  (J1eKMPOHHAA
0emMoHCmpayusi).

Pa3zges 10. D1eKTPOMArHUTHOE MOJIE M JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHUTHOE  TOJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  Cgoucmea
anekmpomacHumnvlx 6oan. Lllkana snexkmpomacnumusix onn. Hcnonvzosanue
9NeKMPOMACHUMHBIX GOJIH OJ1s1 COMOBOU CEA3U.

DneKTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu

1. CsoucTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoisiHOBBIE CBOWCTBA CBETA.

®Dponmansvhovle 1abopamopusie’ pabomot u onvimor*

1. N3ydyeHnne CBOWCTB DJIIEKTPOMAarHUTHBIX BOJIH C TMOMOILIBIO

MOOMIBLHOTO TeedoHa.

Pa3znes 11. CBeToBbIe ABJICHUS

JlyueBass ~ momenb  cBera.  McrouHuku — cBeta.  [Ipamonunetinoe
pacnpocmpanenue ceema. 3ammenuss Coanya u Jlynol. OTpakeHHE CBETA.
IInockoe 3epkano. 3akon ompadicenus ceema.

[Ipenomnenue cBera. 3aKOH MpeNOMJIEHUs cBeTa. [lonHoe 6HympeHHee
ompadicenue ceema. Hcnonv3zoganue nNOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xonm nydeit B nuH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bruzopykocmo
U OANIbHO30PKOCHb.

Paznooicenue 6enoco ceema 6 cnekmp. Onvimwvt Hvtomona. Cnooicenue
CNeKmpanbHbIX YEEMO8.

Jlemoncmpayuu
1. IIpsMmonuHEHOE paclpOCTPaHEHUE CBETA.

2. OrpaxeHue cBeTa.

3. TlomydeHnue n300pa>keHUM B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
4. IlpenomieHue CBETA.

5. Onrtuyeckuil CBETOBO/I.

6. Xonx iyueil B cobuparouieil TuH3e.

7.  XoJ Jiyyeu B pacCEHUBAIOILIEH JIMH3E.

8. Tlosyuyenue n3o0pakeHU ¢ MOMOIIBIO JIMH3.

9. Ilpunumn nerictBus Qoroamnmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mopens riasa.
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11. Pa3noxxeHue 6e0ro cBETa B CIIEKTP.

12. Tlomyudenue 0€JIOro CBeTa MPH CIOKEHUH CBETA PA3HbBIX I[BETOB.

Dponmanvhsle 1ab60pamopHvle padomul u ONbvINMbL

1. MHccnenoBanue 3aBUCUMOCTH yIJjla OTpa)KE€HUs CBETOBOIO Jiy4ya OT yria
naJICHuUs.

2. N3ydeHue XxapakTEpUCTUK U300pakKeHUs MPEAMETA B INIOCKOM 3epKaJie.

3. HccnenoBaHre 3aBUCUMOCTH yIJIa NPEJOMJIEHHS CBETOBOIO Jydya OT
yTJla NaJeHusl Ha TPAHUIE «BO3TYX—CTEKIIO.

4. TlomydyeHue n300paxeHUi ¢ MOMOIILI0 COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne (HOKYCHOTO  pacCCTOSHUST U ONTHYECKOW  CHIIBI
coOuparoIelt TMH3bI (21eKMPOHHAA 0EMOHCMPAUUSL).

6. OnbITel MO Pa3IOKEHUIO OEJOro CBeTa B CHEKTP (2J1eKmMPOHHAA
oemoncmpayusi).

7. OnbITBI MO BOCHPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOACHUH 4Yepe3
LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBanToBbI€ SIBJICHUS

Onvimul Pesepghopoa v minanerapHast MoJieab aroMa. Mojens atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmul.

PannoaktuBHOCTh. Anbgha-, bema- u ecamma-uznyuenus. CTpoeHUE aTOMHOIO
anpa. Hyxknownasa moodenv amomHozo so0pa. Hzomonel. PaouoaxkmusHbie
npespawenus. Ilepuoo norypacnada amomHwlix soep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO YHUCEN.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Coanya u 36é¢30 (MC).

SnepHas sHepreTHKa. /lericmeus paouoaKmueHvlX U3IYYEeHUll HA JHCUBbLe
opeanuzmol (MC).

Jlemoncmpavyuu
CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.
CrexTpsl pa3IMYHBIX Ta30B.
CnekTp Boaopoa.
HabGmronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOIIUX U3TYYCHUH.
Perucrtpanus nu3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.
(Dponmaﬂbubte J1adopamopHvle padomul u ONbvIMbL
1. HccnemoBanue TPEKOB: U3MEPEHUE SHEPTHMU YACTHUIIBI IO TOPMO3HOMY
nyTH (110 ¢poTorpadusim) (2,1eKmpoHHAA OEMOHCMPAYUL).
2. H3mepeHue paaroakTHBHOTO (OHA (971eKMPOHHAA OEMOHCMPAYU).

O L —

IHoBTOpPUTE/IBLHO0-00001IAOIIMIT MOAYIb

[ToBTOpUTENHEHO-00001IAIOIINNA MOAYJTb TPEAHA3HAYEH JIsl CUCTEMATU3ALINH
U 0000IIeHUST MPEIMETHOTO  COJEpKaHUsS W ONbITa  JEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUEHUU BCETO Kypca (QU3HUKU.
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ITpu n3ydyeHnn TaHHOTO MOJYJIS PEaIU3yOTCs U CUCTEMATU3UPYIOTCS BUAbBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CreUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (opmupyercs
€CTECTBEHHO-HAY4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB MCCIIEI0BAHUS
SIBIICHUN TPUPOABI U TEXHUKH, OBIAJCHHE YMEHHUSAMH OOBSCHATH (PU3MUECKHE
SBJICHHS, TNPUMEHSAS IIOJYYEHHbIE 3HAHUS, pEIlaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMNIHATBHO AEATEIbHOCTHBIM XapakTep JaHHOIO paszielia peajn3yercs
3a C4ET TOTO, YTO yYaIIHeCs BBITOJHAIOT 33JIaHUS, B KOTOPBIX UM IIpeIaraeTcs:

"Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTb W HAy4YHO OOBACHATH
¢u3nyeckue BICHUS B OKPYKAIOLIEH MPUPO/Ie U OBCEIHEBHON KU3HU;

" ICII0JIb30BAaTh MO/l PyKOBOJICTBOM I€/1arora Hay4yHbl€ METO/IbI UCCIIEOBAHNUS
¢u3nyecKux SBJIEHUI, B TOM 4MCIE JUIsI IPOBEPKU TUINOTE3 U IOJyYEHUs
TEOPETHUYECKUX BBIBOJIOB;

"00BSACHATH C ONMOPOW HAa JUJAKTUYECKUN Marepuai Mmociae OOCYXKIACHHUS C
NeAaroroM Hay4YHbIE€ OCHOBBI HamOOJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3IMYHBIX UCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHMS BCEX M3BECTHBIX BUIOB
HHEPTUU.

Kaxxgas ©3 TeM JaHHOro pasfena BKIKYAET JKCIEPUMEHTAIbHOE
UCCIIeJOBaHHE O0OOIIAIOIIEr0 XapakTepa Ha yCMOTPEHHME Mejarora M Ipu €ro
nomomy. Pa3nen 3aBepmiaercs NPOBEACHUEM JMATHOCTUYECKOM M OLIEHOYHOMU
paboThI 32 KypC OCHOBHOM IIKOJIBI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- chopMupOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha OLTHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:
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- aKTMBHOE Yy4YacTHE B pPEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,

o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOW U

COIMATBHON HAMPABICHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECCKUX 3HAHHM;

e - MHTEpEC K MPAKTUYECKOMY U3yUCHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCTIUTAHUS:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
0o0JIacTH OKpy>Kalollel Ccpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYHBIX MOCJIEICTBUM JJIsI OKPYKAIOIIEH CPeJibl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M MyTeH HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCISIOBAaHUM U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hciie PopMyIupoBaTh
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKu;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (DU3NUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBHISBIISITH B3aUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
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yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAINN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUU (UIUUECKIX
SIBJICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIIbHO BBIOUPATH CIIOCOO PEIICHUs yUeOHOM (PU3MYECcKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
MOJIXO/ISAIIETO C YUYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;
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BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBHUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JCUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OOCYKIaTh TMPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU WICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CHUTYyaIUsIX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHrd (U3NYECKUX 3a1ad UK
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TpPAaeKTOpHUs, paBHOACHCTBYOIIAs
cuia,  gedopmanus  (yopyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JIBHKCHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33Jauy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSAKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAJIbHASL JHEPIUs), 0NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCMIOJIb3YEMbIX BEJIMUHUH, UX 0003HAYEHUS U €AUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYECKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpapuKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
WCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
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«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTESY ), pa3INYaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ysbTar, HaXOJWUTh OLUMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3yJibTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0KEHHOIO 000pYI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYIIETOCS TEJIA OT BPEMEHH ABMKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPUKOCHOBEHMS TEJl, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pbluara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE
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MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN
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MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMopHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUSA IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PU3NUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIMIOBOU
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MalIllUHbl, OTHOCUTEIbHAS BIIA)KHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUYECKUX BETUUHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILUN CYNEPHO3UIMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jxoyna—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUU, IPHU 3TOM J1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMUECKUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHUs, MPOBOJAUTh PACUEThl M CPAaBHHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIecCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO MOJII Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
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IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHWs HA  IPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpuMepHI), AIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUI M HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (DU3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM
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KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBI MOHSATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTh TPYMIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSHKECTH TBEPJOTO TENa, pAaBHOBECUE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLICHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHUE
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3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTUBHBIX W3IyYEHUA Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYHMHY C APYTMMH BEITUYHMHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;
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OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJICHUs OT YIJa
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
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¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJyUYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;
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UCIIOJIb30BaTh MPH BBIMOJIHEHWN YUYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 dusmka - Hayka o0 IPUPOIE 2
Y PHPOA https://m.edsoo.ru/7f416194
bub6 K
1.2 dusnyeckue BETUINHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METOT ITO3HAHUS 2 1 bubnmorexa [IOK
’ y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CTtpoenue BelecTsa 1
TPOCHHE BelllecTs https://m.edsoo.ru/7f416194
27 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] ) | bubnunorexa LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHbele COCTOSTHHS BEILIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHudueckoe IBUKECHUE 3 nbmmorexa IO

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

3.2 nu 4 1
HEPLIMA, Maccd, [IIoTHOCTH https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. B 14 2
fa. BUARL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Alapnetiite xuKocTh > https://m.edsoo.ru/7£416194
bubnunoreka LIOK
43 A 6
TMoChepHoe AaBieHie https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
5.1 P 3 1
aboTa 1 MOIHOCTH https://m.edsoo.ru/71f416194
but6mmorekxa [IOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 CXaHIecKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. TermioBble iBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 C) 4
FICKTPOMATHITHAT MY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 3
CXaHUYCCKHE KONCOaHHU 7 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gea 4. CBeToBbI€ ABJIEHUSA
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpoOCTpaHEHHI CBETA 6 2 bubmmorexa LOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6 3
HH3BLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3NOCHNE OEN10r0 CBET B CIISKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM https//m.cdsoo.ru/74 1 a4a6
bubmuorexa [JOK
2 1
> CTpoenue aTomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. il 1
>3 JICPHDIC peaKiiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIHHLI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOJTY.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
mapuka, mymeHHOTo
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https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIONINE JUCKPETHOE bubnmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KeHUe 4acTUIl BEIIESCTBA bubnmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HAOJIIOIEHUIO TEIIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
4TOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMepHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
but6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0aec4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 B3anmopeiicTBre Ten Kak npuynHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00beMa Tella IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEeIa
13 Pemenne 3agay mo teme bubnuorexa [JOK
"[InoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c¢
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIOKEHHON CUIIBI»
21 SIBnenne tarorenns. Cuia TIKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
N bubmuoreka [{OK
22 maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapakTepPUCTUKU bubnmorera HOK
P p https://m.edsoo.ru/ff0al1502
IUIaHET
but6mmoreka [IOK
24 WN3mepenne cuin. JlunaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
N . but6mmoreka [IOK
26 110 OAHOU MPSIMOM.

PaBHozelicTByrOImas cuil

https://m.edsoo.ru/ff0ala70
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tena», «['padhuueckoe nzodpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmmoreka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I['papmueckoe n300pakeHue CU,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH bubmorexa LIOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BaHHOE JEHCTBUEM CHUIIBI buGnuorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubmuoreka [IOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo0
OODIHATOTIHECA COCY I https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyueckuii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHMUS BO3YIIHOMN
41 036”::)10111(1/1 3emnu 353};/ICI/IMOCTI> bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubnuotexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LHOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK

47 HOTPYREHHOE B HIRX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta

43 «OmnpeneneHue BbITAIKUBAIOIIECH bubnnorexa [JOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK

49 Tea B BOAC (?,T 00nema https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tena»

bu6nunorexa LIOK

50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu

51 KOHCTPYHMPOBAHUE JOJKHU U
OITpeieIIeHNE €€
Ipy30MOaABEMHOCTH"
Pemrenue 3ampau no remam:

57 «IlnaBanue cynos. bubnmnorexa [JOK
Bo3znyxomnaBanue», «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»

53 Mexanudeckas pabora bubmorexa HOK

https://m.edsoo.ru/ff0a3{82

45



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

54

55

Mountgocts. EquHUIEI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanbéMe o Jjectauie"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBeCcHE cui Ha ppiuare

57

KonTponbhas pabota mo teme
«JlaBneHue TBEpABIX TEN,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

58

Pesepubiit ypok. Pabora ¢
TEKCTaMH 110 TeMme «JlaBiieHue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
paborta

bubnmorexa LIOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanne ycioBui
PaBHOBECHSI phIdaray

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amau mo teme «Y CIIOBUSA
PaBHOBECHSI pblyara

Koaddutment monesnoro neicTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTI

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6
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62

Pemrenne 3agau o teme "Pabora,
mormHocTh, KITI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanunyeckas dHeprusi.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAJIbHOE OIPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockocty"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPT U

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a4360

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHudecKkoe
nIBIOKeHHe"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Mopenu TBEPAOTO, JKUIKOTO U
i . bubnuorexa [{OK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHsbie | bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHE U CxKaTUE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1

YaCTHI]
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BuyTtpennsist sneprust. CriocoOsr

bubnunorexa LIOK

TCIJIOTA CroOpaHusa

9 o
W3MEHEHUS BHYTPEHHENU dHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenonepenaqu buGnuorexa LIOK

P https://m.edsoo.ru/ff0a6412
Ypok-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BELLIECTB U MaTePUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TENJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnuoreka [{OK
13 Temnmoo0MeH U TEMI0BOE
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHas paboTa

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konuuecTBa TEIJIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIIETISEMOT0 UM MPU
OXJIAKICHUN
JlaGopaTtopHnasi pabota

16 "Onpenenenne yaeabHON bubnmorexa LOK

P g " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIlleCTBa
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a
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[InaBnenue u oTBEpAECBaHNE

18 KPUCTAIMYECKUX TeI. Y AebHas buGnuorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIJIOTA IUIABJIEHUS
JlaGoparopHag pabora
19 "Ono g):[enlc:HHe p):[eﬂbﬂoﬁ TEILIOTEI buGnuorexa LIOK
p y" https://m.edsoo.ru/ff0a72fe
IUIABJICHUS IbOA
20 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHast Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCHUMOCTDH TEMIIEPATYPEI Bubmiorexa OK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EepHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JJabopaTopHast
” pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEJIBHON BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3/1yXa"
7 Pemenue 3agau Ha onpenenenue
BJIQYKHOCTH BO3/yXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CTOpPaHUs
KII/I TersioBoro aBUraTess.
25 TensoBble ABUTATEIN U 3alATA buGnnorexa [IOK
A N Hl https://m.edsoo.ru/ff0a7c7¢c
OKpYXarolieil cpeasbl
%6 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIJIOBBIX ITPOLCCCAxX
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[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

27 N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme

28 "Tennossie siBiieHus. MI3mMeHnenue 1 bubmmorexa [IOK

. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BELIECTBa

29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccrnenoBanue

30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"

31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kysnona https://m.edsoo.ru/ff0a87e¢4
DIIEKTPUUIECKOE TOJIE.

1 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.

33 OneMeHTapHbIl 3apsag. CTpoeHue
aToMa

34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0

36 cyuiectBoBanus. MIcTouHnku buGnnorexa [IOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bubnunoreka LIOK

37 CHCTBHUS DJICKTPHUCCKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
KHUAKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JJaboparopHas pabota

41 "3mepeHue u erl)" Jmp OBaEI/Ie CHUIIBI 0.5 bubmorexa [IOK

| P peryimp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 Bonbt™mertp. JIabopaTopHas pabora 0.5 bubmmnoreka HOK
"N3MepeHue U peryJupoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VensHOE CONPOTUBIICHUE bubmorexa HOK
p https://m.edsoo.ru/ff0aa738
BEIIICCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
44 COIIPOTHUBJICHHUS IPOBOJHHUKA OT €ro 1 bubmmorexa TIOK
P p https://m.edsoo.ru/ff0aa738
JUTHBI, TIIOMIAU TIOTIEPEIHOTO
cedeHus u marepuana”
3aBHCHMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

ydacTKa Hemnu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, UAVIIETO Yepe3 PEIUCTOP, OT 1 buGnuorexa LIOK
1Y pe3 b P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHCHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN 1 bubnuoreka [IOK
[IPU MIOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU 1 bubnuorexa [IOK
MapAUIEIBHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npUMeEHEHUE
50 3akoHa OMa i1 pa3InyHOTO bubnmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 2JIEKTPUYECKOTO TOKa. 3aKOH bubmmorexa OK
p ' https://m.edsoo.ru/ff0ab124
J[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH 1 bubmmorexa TIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660
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54

ITocTostHHBIE MATHUTEIL, UX
B3aUMOJICUCTBUE

55

56

57

58

59

60

VYpok-uccnenosanue "M3ydyenue
OJIEH TTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarHuTHOE I10J1€

3eMJIM U €ro 3HaueHHue VI KU3HU
Ha 3emie

[TonroroBka Kk KOHTPOJILHOU paboTe

1o TemMe "DIIEKTPUUECKHUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3auMonencTBus. I10CTOSIHHBIH
SJIEKTPUYECKUM TOK"

KonrponbHas pabora no reme
"DnexTpudeckue 3apssl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocTosaHHbIN
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PesepBHblit ypok. Pabota c
TekcTaMHu 110 TeMe "TlocToSHHBIN
AJIEKTPUIECKUN TOK" /
Bceepocculickas npoBepoyHast
pabota

OmnbiT OpcTeaa. MaruutHoe nose
ANEKTPUUECKOr0 Toka MaruutHoe
TM0JI€ KATYILIKU C TOKOM

bub6nmoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2¢c

bubnmorexa LIOK
https://m.edsoo.ru/ff0abeal

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6d

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d2
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61

[IpuMeHenue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"U3y4yeHue neicTBUSA MAarHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U usyueHue
paboThl AneKTpoaBUTaTENS "

OmnbiThl Papajes. 3aKoH

3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuio Jlenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

64

Dnektporereparop. CrocoOs
MOJIYyUCHUA BHGKTpI/IquKOf/f
SHEPTUu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DIIEKTPUUECKUE U
MarHuTHBIC SIBJICHUS"

66

67

KonTponbhas pabota no teme
"DNeKTpUuYEeCKue U MAarHUTHBIE
SABIEHUS"

PesepBHsiit ypok. Paborta ¢
TekcTaMmu 110 TeMe "TennoBrle
sBJjeHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

bubnunorexa LIOK
https://m.edsoo.ru/ff0acc5e
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68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHele
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

14.5
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9 KUIIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Nen/m Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposkIe
Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI pecypen
MexaHudeckoe 1BUKEHHE.

1 MarepuanbHas Touka. Cucrema 1 bubnnoreka [JOK
orcuera. OTHOCUTEIBHOCTD https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS

) PaBHOMEpHOE npsiMOJIMHEWHOE 1 bubnuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

3 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh

4 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

5 PaBHOYCKOPEHHOTO JIBH>KEHHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabora

6 "OnpeneneHne yCKOpEeHuUs Tella Ipu 1 ) bubnnorexka [JOK
PaBHOYCKOPEHHOM JABUKEHHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

7 CBoOomHoe nagenne teia. OIBITH 1
lanunes

2 PaBHOMeEpHOE ABMXEHUE TTIO | bubnmoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiinas u yriaosas
ckopoct. LleHTpocTpemMuTenBHOS
YCKOpEHHUE

TpeHus"

9 IlepBeb1it 3ak0oH HproTona. Bektop bubnuoreka [IOK
CUJIBL https://m.edsoo.ru/ff0ac612
10 Bropoii 3akon HeroToHa. bubnnoreka [HOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ac72a
1 Tperuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
12 Pemenue 3aga4 Ha npuMeHeHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0acb6e
Cuna ynpyroctu. 3akoH ['yka.
13 Pemelz,n: Za ay 1o Teme «énna bubmorexa HOK
s https://m.edsoo.ru/ff0aeca2
YIPYTOCTHY
JlaGopaTopHnas pabota
14 «Om I; eHzHHeliKeCTKOCTI/I bubmorexa HOK
peAt https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
bu6mmoreka [IOK
15 Cuna tpenus . Pemenue 3aaa4 o https://m.edsoo.ru/ff0af738
Teme «Cuiia TpeHUs bubnuorexa [JOK
https://m.edsoo.ru/ff0afa26
JlaboparopHnast pabota
16 "Onpenenenune ko3 duimerTa bubmorexa HOK
ped " " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3amay mo treme "3aKOHBI Bu6 OK
17 Herorona. Cuna ynpyroctu. Cuna nommoreka L{

https://m.edsoo.ru/ff0afb8e
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18

19

20

Cuna TsDKeCTH ¥ 3aKOH BCEMHUPHOTO
TATOTEHUA. Y CKOpEeHUE CBOOOIHOTO
najienus . "JIBuxkeHue Tes BOKpyr
IPaBUTALMOHHOTO [IEHTpa

(Conneunas cucrema). ["amakTuku'

Pemenue 3anay no teme "Cuna
TSKECTH U 3aKOH BCEMUPHOTO
Tsrorenus”. IlepBas kocMuueckas
ckopocTh. HeBecomocTh 1
Meperpy3Ku

PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOJIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENA C
3aKpEIIEHHOW OCBhIO BPAILIEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

21

MowmeHnT cunsl. LleHTp TsKECTH.
Pemenue 3anay no teme "MomeHT
cwibl. LleHTp TsxecTn"

22

23

24

[ToaroroBka Kk KOHTPOJILHOU paboTe
o Teme "MeXxaHnYeCKOe JIBUKEHHUE.
Bsaumoneiictsue Ten"

KonTponbnas pabota mo Teme
"MexaHn4eCcKoe IBHKEHUE.
BsanmonelictBue Ten"

Nmmnynsc Tena. UMImyasce CUisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aHlMOJIECIICTBUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ff0b06ec

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa
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Pemrenue 3amgau o reme "3akon
COXpaHEHUs UMIyJibca'.

bubmuorexa [JOK

25 "PeakTuBHOE IBUKEHHE B IPUPOJIE U https://m.edsoo.ru/ff0b096¢

TeXHUKE"
bubmuorexa [JOK

26 Mexanudeckas paboTa U MOIITHOCTh hitps-//m.cdsoo.ru/f0b0as4

7 PaboTa cHIIBI TSKECTH, CHIIBI bu6mmoreka [IOK
YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabora

)3 «Ompenenenuie pabOTHI CHITBI TPEHUS
MIPU PABHOMEPHOM JBU)KEHUU TeJa
10 TOPU3OHTAIBHOM MOBEPXHOCTH»

CBs13b 9HEpTUH U pabOTHI.

29 [ToTennmansHas sHEPTHS. bu6nmoreka [JOK
Kunernueckas sneprus. Teopema o https://m.edsoo.ru/ff0b0c32
KUHETHUYECKON SHEPTUU
3aKOH COXpaHEHUsl SHEPTUHU B

30 Mexanuke. JlabopaTopHast pabota
«3yueHne 3aK0Ha COXpAHEHUS
SHEPTUI

31 KonebaTenpbHOE TBMIKEHUE U €T0 bubmuorexa [JOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.

32 BrinyxaeHHbIC KOTeOaHus!. bubmmorera [IOK

https://m.edsoo.ru/ff0b20f0
Pesonanc
1 MareMaTryeckuil ¥ py>KUHHBIA

MasTHHKH. «3aBHCHMOCTh nepuoaa
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K0J1e0aHui OT )KECTKOCTH Py KUHbI
Y Macchl rpy3a»

34

35

IIpeBpaiienue 3Hepruu npu
MEXAaHNYECKUX KOJIeOaHUIX

JlaGopaTopHas pabora
«OrmpenenieHue 4acToThl U epruoia
KOJICOaHUH TIPY>KUHHOTO MasITHUKAY.
Jlaboparopuas pabota «IIpoBepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHmit
rpys3a, MOABEIICHHOTO K HUTH, OT
MAacChI TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

36

Mexanndeckue BoJIHEL. CBOMCTBA
MexXaHU4ecKux BOJIH. [IpononbHbIe 1
MOTIEPEYHBIE BOJIHBI.
"MexaHW4YeCKHUE BOJHBI B TBEPIOM
tene. CelicMu4YecKre BOTHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2 1 fe

37

38

39

3Byk. Pacnipoctpanenue u
oTpakeHue 3Byka. "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI PE30HAHC.

"V apTpa3Byk U nH(pPa3ByK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "3aKOHBI COXPaHEHMS.
Mexannueckue KojieOaHus U BOJTHEL"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2510
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40

KonrponsHas pabora o teme
"3aKOHBI COXpaHEHHUS.
Mexanudeckue KojaeOaHus ¥ BOJIHBI"

41

DNeKTPOMarHuTHOE IoJIe.
QHGKTpOMaFHI/ITHLIC BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2abe

42

43

Ypok-koudepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31eKTPOMarHUTHBIX
BOJIH /111 COTOBOM CBSI3H'".
"N3yueHue cBONCTB
ANEKTPOMATrHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIILHOTO TesedoHa".
Pemenue 3a1au Ha onpeneneHue
YacTOTHI U JJTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

QHCKTpOMaFHI/ITHaH Impupoada CBETa.

CxopocTts cBeta. BonHoBBIE
CBOKCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

44

Hcrounuku ceera. [IpsmonuneitHoe
pacrnpoCTpaHEHHUE CBETA. 3aTMEHUS
Connua u Jlynst

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

45

46

3aKoH OTpa)KeHUs CBeTa. 3epKaja.
Pemenue 3agau Ha npuMEHEeHNE
3aKOHA OTPaKEHUsI CBETa

HpeJIOMJICHI/IC cBeTa. 3aKOH
IpECIOMJIICHUSA CBETA

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3aca
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[TomHOE BHYTpEHHEE OTpakeHHE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET'O OTPAKECHHUSI B
ONTUYECKUX CBETOBOJIAX.

bu6mmoreka [IOK

47 "Mcnonb30BaHuE MOJIHOTO https://m.edsoo.ru/ff0b3cSc

BHYTPEHHET'O OTPAKECHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3p"

JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTia

48 IIPEJIOMJIEHHUS] CBETOBOIO JIy4a OT
yrJia MajJieHus Ha TPaHuIIe "BO3TyX-
cTexno""

49 JIunzel. OnTuyeckas cuiia JUH3HI. bubmuorexa [JOK
[TocTpoenue n300pakeHH B TUH3AX https://m.edsoo.ru/ff0b3f2¢
JlabopaTopHas pabota

50 "Onpeznenenue GOKyCHOTO bubnnorexka [JOK
pacCTOSAHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"

"OnTuyeckue JIMH30BbIE TPUOOPHI". bubnmnoreka [JOK

51 I'ma3 kak ontudeckas cucteMa. https://m.edsoo.ru/ff0c0a7e
3penue. "edextsl 3penus. Kak bubnmoreka [JOK
COXPaHHUTh 3peHue" https://m.edsoo.ru/ff0b4684
Paznosxenune 6emoro cBera B CIEKT).

OmeiTel Herorona. Crnokenue bubmuorexa [JOK

57 CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c

ceta. Jlaboparopnas pabota bubnmoreka [JOK

"OMBITHI IO PA3T0KEHUIO OETIOTO
CBCTAa B CIICKTP U BOCHIPUATUIO IBETA

https://m.edsoo.ru/ff0c0e2a
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MPEIMETOB MPHU UX HAOIIOICHUU
4yepe3 IIBETOBbIC (GUIIbTPHI".
"BonHoBbIE CBOMCTBA CBETA:
nucrepcusi, tHTephepeHus u
mudpakmus"

Omnsitel Pe3epdopaa u ruranerapHas

bubmuorexa [JOK

53
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
54 [Tocrynatel bopa. Moaens atoma
bopa
Hcnyckanue v NorioumeHue cBera
55 aromoMm. KBaHThl. JInHeituaTeie bubmuorexa [JOK
cnekTpsl. "HabmroneHue cuekTpon https://m.edsoo.ru/ff0c1550
UCITyCKaHUs"
PangnoakTUBHOCTE U €€ BUJDI.
56 CTtpoenune aTOMHOTO sapa bubmorexa [TOK
p pa- https://m.edsoo.ru/ff0c1672
Hyxknonnas mozaens
bu6mmoreka [IOK
PannoaktuBHBIE TpEBpaICHUS.
https://m.edsoo.ru/ff0clal4
57 W3otomnbl. Pemntenne 3agad mo TeMe:
"PagnoakTUBHBIE IpeBpaIeHus" bubmmorexa [OK
A peBpail https://m.edsoo.ru/ff0c1bda
[Tepuon monypacnana.
58 "PaguoakTBHbBIE U3TyYEHHUS B
IIPUPOJE, MEAULIMHE, TEXHUKE"
SnepHble peakuy. 3aKOHbI
59 coX paHeHESI 3apsIOBOTO U bubmorexa [IOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0O YHCET
60 DHeprus CBA3U aTOMHBIX SIZIEp. bubnmoreka [JOK

CBs13b Macchl M SHEPTUH

https://m.edsoo.ru/ff0c1d7a
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Pemenue 3anau no teme "Snepubie

61 |
peakuu
Peakiuu cunTe3a u neneHus saep.
Ucrounuku sueprun ConHua u Bu6 OK
3 noIMoTEKA
62 3BE31. "SnepHas sHepreTUKa. 1
. https://m.edsoo.ru/ff0c1e88
JleficTBUS pagrOaKTUBHBIX
W3JIy4eHUI Ha )KUBBIE OPraHU3Mbl"
[ToaroroBka Kk KOHTPOJILHOM paboTe
63 1o TemMe "DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DJIEKTPOMAarHuTHBIC BOJIHEL. https://m.edsoo.ru/ff0c223e
Y
KBanToBsbic siBieHns"
KontponbHas paboTa mo teme
64 "DIeKTPOMAarHUTHOE TIOJIE. |
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbic siBieHHs"
IToBTOpenue, o6o0IEeHNE.
JlaGopaTopHble paboThI IO Kypcy
65 "B3anmopeiictue Tea'". Padbora ¢ bu6nmoreka [JOK
TEKCTaMH 110 TeMe ""3aK0HBI https://m.edsoo.ru/ff0c245a
COXpaHEHUS B
Mexannke","Kome6anust 1 BOITHBI"
[ToBTOpenue, 0606meHue. Pemenue bubmorexa LIOK
https://m.edsoo.ru/ff0c2572
pacUeTHBIX ¥ KaYeCTBEHHBIX 33]1a4
" " bubmuoreka [IOK
66 o Teme "TernoBsle mporeccs”, .
"KTIJ] TenioBbIx BHraTecit”, https://m.edsoo.ru/ff0c2a22
- | bubnuorexa [JOK
3JIEKTPOYCTAaHOBOK
A poy https://m.edsoo.ru/ff0c2b30
67 IToBTOpenue, o6o0IIEHNE. bubnuoreka [IOK

Jlaboparopubie paboTHI 11O KypCy

https://m.edsoo.ru/ff0c2¢52
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"CsetoBble aBieHusd". Pabora ¢
TekcTaMmu 110 TeMe "CBeTOBEIE
sBJIeHUS"

68

[ToBTropenue, o6o0menue. Pabora ¢
TekctaMu 1o TeMe "KBaHToBas u
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (pU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BETUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPAKCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKux IaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBA (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B ONHCAHUM HCCJIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIENys IPEUIOKEHHOMY
IaHy, (UKCHUpOBaTh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHHU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTb HNPHUHIHIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,
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1.15

UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHHS DPA3JIUYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3ysibTatax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC
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Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSH‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (HU3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux ImaroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3Yysd  OINMMCAaHUEC HCCICIOBAHUA,
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1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MNpEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM 1 CXEMAaTUIHBbIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,

71




1.17

COXpPAaHCHUA 3I0pPOBbA U COGJIIOILGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TPU BBINOJHEHMM Y4Ye€OHBIX 3aJaHUNA HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh W3Yy4YECHHBIM IOHATUHWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBINOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIIbl, BHICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyZKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SBJICHUA B IPUPOAC,
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1.4

1.5

MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIONIME JaHHYI (U3UYECKYI0 BEIHYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONB3ysl 3aKOHBI © (OPMYJIBI, CBS3BIBAIOLINC
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPH TOMOIIH
(bU3MYECKUX METOJIOB, UCTIOJB3YS ONMMCAHNUE UCCIIEIOBAHUS, BBIICIISATh
MPOBEPSIEMOE TMPEATNONOKEHHE, OILEHUBATh MPABUIBHOCTh MOPSIKA
MPOBEJICHUST KCCIICIOBAHMs, JeJIaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ynabTaThl HAOTIOICHHUI U OTIHITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI
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1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJyYEHHbIE PE3yJlbTaTbl C YUYETOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOIECCOB MPU PEIICHUN y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHU S U300paKEeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHYCCKHUMHU YCTpOﬁCTBaMH,
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1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4dHO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
paznena (U3MKKH U COMPOBOXKAATH BHICTYIUICHHE IPE3EHTAlUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPpUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/IfI q)HSI/IIIeCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaeJia 3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIeHUS NPUPOIBIL.
Qusnuyeckue SABICHUS: MEXAaHUYECKHE, TEIIOBbIE,

QJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuecKux
BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METO/ MMO3HAHMSA: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue pabOThI:

HiHPar##Hl3Mepenre pacCTOSTHUN.
#H##Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#H#Par###Onpeienienre pa3MepoB MajIbIX TE.
#H#HParf##l13Mepenne TemmepaTypel P TIOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
ux pasMmepbl. ONBITHI, TOKA3bIBAIOUINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#Ht]IBokeane  dactury  BemiectBa.  CBS3b
CKOPOCTH JABW)KCHHUS 4YACTHII C TEMIIepaTypou.

BpoyHnoBckoe nBuxkenue, mupdysus
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23

24

2.5

2.6

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSKEHUE U

OTTAJKUBaHUE
HH##Par#HH ArperatHoie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX

(kpucTauinyeckux)  Tel.  B3auMocBszp  Mexay
CBOMCTBAMM  BEIIECTB B  Pa3HbIX  arperaTtHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
Ocobennoct arperaTHbix COCTOSIHUM BOJBI

[TpakTuyeckue pabOTHI:

#HPar###Ouenka quaMerpa aToMma METOJI0M PsiIoB (C
UCIob30BaHueM (pororpadumii).

HH#HPar###0npITBl 110 HAaONIOACHUIO  TEIJIOBOTO
pacuIrpeHust ra3oB.

HHHPar###0ONBITEL 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJIIPHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 31
' HEpaBHOMEPHOE JIBUKECHUE
##HPar##H##Cropocte.  CpenHsii ~ CKOPOCTh U
3.2 HEPAaBHOMEPHOM JBM)XEHHUU. Pacuér myTu u BpeMeHu
JIBYDKEHUS
SBnenue uHepuuu. 3aKoH MHEpUUU. B3aumoneiicTeue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 #i#HPar## InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BellleCcTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOMUIbIO AUHAMOMETpA
37 HiHPar###SIBnenne TaroreHus u cuia Tsoxectd. Cuiia
' TSDKECTH Ha APYTUX Iu1aHeTax. Bec Tena. HeBecoMocTs
33 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.

Tpenue B npupoje U TEXHUKE
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3.9

3.10

3.11

3.12

H#HHHPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM

npsMoid. PaBHoielicTBy01Iast CUIT

[TpakTryeckue paboTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIIT M Tak pganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépIOro  Tema.  OmbITHl,  JEMOHCTPHPYHOIUE
3aBUCUMOCTh PaCTsDKeHUs (nedopMarvin) npyKUHbI OT
HOPUIOKEHHOM cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT Beca Tela U

XapakKTepa COIMPHUKaCarOIUXCs HOBerHOCTeﬁ

dusnuecKue SBICHUS B IIPUPOJIE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, KUAKOCTAMHU U

razami. 3akoH Ilackams. [IlHeBMaTHYeCKHE MAIIMHEI

3aBUCUMOCTh JIaBJCHUS JKMJIKOCTH OT TIyOMHBI.
I'unpocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHbI. FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

AtMochepa 3emsin u  aTMocepHOE  J1aBICHHE.
[TpuyuHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJOYKH
3eMuIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(epHOr0 JABICHHUS OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

Nsmepenne armocheproro masieHus. [Ipubopsr st

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA

78




4.7

JleficTBHe KMAKOCTH U ra3a Ha IOTPYKEHHOE B HHUX
Teso. BelTankuBatomas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJiE OT
00béMa TOTpYXEHHOW B KHIKOCTh 4YacTH Tela.
OnpeneneHrue BBHITATIKUBAIOLIECH CHUIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuUAkocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEJI0 B JKUAKOCTU, OT Macchl Tella. OIBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAKOUICH
CUJIBI, IEUCTBYIOIIEN Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOM B AKUIKOCTh YAaCTH Te€Ja U OT IVIOTHOCTH
)kugkoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMPOBAaHHE JIOJKM W  ompeneneHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SAIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHUE PhIO

4.11

TexHu4yeckue yCTpoWCTBa: COOOMIAIOIINUECS COCYIbI,
YCTPOMCTBO BOJIOMPOBOAA, THAPABIMYECKHN TIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHudueckas MOIIHOCTh

53 IIpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas

' 10ckocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBwiio»  MmexaHuku. Koadduument

5.5 IIOJIE3HOTO  JAcicTBUA ~ MexaHu3moB.  IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTenmanpHast YHEPTUU TEJA, MOTHATOTO HAJ 3eMIEH
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5.7

Kunernueckas sHeprus

5.8

59

[Tonnas mexanuueckasi sHeprus. 3aKOH U3MEHEHHS U

COXpPaHCHUMA MEXaHUYeCKOM SHEpIrun

[TpakTuueckue paboThI:

#Hi#HPar#Ht#Onpenenene paboThl CHIIBI TPEHUS TPH
PaBHOMEPHOM JIBMXKEHHUU Teja MO TOPU30HTAJILHOMU
noBepxHOCTU. MccnenoBanue ycinoBUH paBHOBECHUS
peryara. Msamepenue KIIJ[ HaKIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

5.10

5.11

8 KJIACC

duzndeckue SABJICHHUS B npupoac: pbHaru B TCJIC

YCJIIOBCKaA

Texnudeckue YCTpOﬁCTBaZ pblyar, HOI[BPI)KHLIﬁ n
HCHOIIBH)KHBIﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, ITIPOCTHIC

MEXaHU3MBI B OBITY

Kon Kon
pasaena JIeMeHTa

6.1

HpOBepHeMI)Ie IJIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOCHHs BelecTtsa. Macca W pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE
ITOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOW TEOPUHU

Mogenu  TBEPAOro, JKUAKOTO M Trazo00pa3zHOro
coctosiHUH BemiecTBa. Kpucrannnueckue u amopdHbie

TCJ1a

6.3

OOBbsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE TIOJOKEHUN MOJIEKYJISIPHOKMHETHYECKOU

TEeopuu

6.4
6.5

CMauunBaHue u KalmuJIJIAPHBIC ABJICHUA

TennoBoe paciIupCHuC U C:KaTuec
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Temmnepatypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO

o0 TEIJIOBOTO JABUKEHUS YaCTHI]
Buytpennss SHEPT UL CriocoOsr WU3MEHEHUs
6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
68 Buast TEIUIONEPEIAun: TEIIONPOBOJHOCTD,
' KOHBEKLHUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTb
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBieHne ©  OTBEpAEBAHME  KPUCTAJUIMYECKUX
' BEUIECTB. Y elIbHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcmapenue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix jaBurateneid  KITJ
6.15 TEIJIOBOTO JABHUTaTelNsA. TeIlIOBEIE NBUTaTEIN U 3alllUTa
OKPYXaroIIeH Cpeabl
616 3aKOH COXpaHEHUs M TPEBPALICHUS DHEPTrUU B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOThI:
HHHPar###ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHUJI
MOJIEKYJISIPHOTO TTPUTSKEHUSI.
6.17 HA#HParf##ONBITBI IO  BBIPAILIMBAHUIO  KPUCTAJIOB

MOBapEHHOM COM WJIH caxapa.
HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO

pacIIMpPEHHUs Ta30B, )KUJIKOCTEH U TBEPABIX TEIL.
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H#HPar#H#Onpenenenye 1aBIeHus Bo3ayXa B OamioHe
HINPUIA.

HHHPar##H#ONbITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTh
JABJICHHUS BO3[yXa OT ero oO0bhEMa M HarpeBaHUS WU
OXJIAXKACHUSI.

#H##Par##H IpoBepka TUIIOTE3bI JIMHEHOM
3aBUCHUMOCTH  JJUHBI  CTOJNOMKA  JKMIKOCTH B
TEPMOMETPUUECKOU TPyOKe OT TeMIlepaTyphl.
#i#Par#Ht#Habmonenne  M3MEHEHHS  BHYTpPEHHEU
SHEPruM Tella B pe3yJibTaTe TeIuionepeaadyu u padoThl
BHEITHUX CHUII.

#HiHParf##lccnenoBanue sBIE€HUS TEIIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##H#Onpenenenue KOJIM4YeCcTBa TEIIOTHI,
MOJIyYeHHOTO BOJON MpHU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUITUHAPOM.

#HHPar###Onpenenenre  yaeiabHOM — TEIUIOEMKOCTH
BEIIECTBA.

#H##Par##HlccrnienoBanue npouecca ucnapeHus.
#HHPar###Onpeenenrie  OTHOCUTEIBHON BIAXHOCTH
BO3JIyXa.

HHHParf##OnpenencHue YAEIbHOU TEIUIOTBI

IIJ1aBJICHUA JIbAA.

6.18

du3nyeckue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KanWUIApHBIE SIBIEHUS B TPUPOJIE,
KPHUCTAILIBI B IpUpo/Ie, n3nyuyeHue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3OBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalmWUIAPBI, IPUMEPHI
HCITOJIb30BAaHUs KPUCTAIJIOB, )KUIKOCTHBIN TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOuHa,

JABUTaTC]Ib BHYTPCHHETO CrOpaHus.
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OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Tell. 3akoH Kysona
7.2 (3aBHCUMOCTh CHJIbI B3aMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apSI0B U PACCTOSHUS MEX]TY TEIaMHU)
DJIEKTPUYECKOE noJe. Hanpsioxéanocts
7.3 anekTpuueckoro mnois. [lpuHuun  cyneprio3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE)
Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbIN
7.4 anekTpuueckuit 3apsan. Crpoenue atoma. [IpoBogHuku
U TUDJICKTPUKHI
7.5 3aK0H COXpaHEHUs IEKTPUUECKOTO 3apsiaa
6 DNEeKTpUYecKUuii  TOK.  YCJIOBHS  CyIIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
[eiictBus ANEKTPUUYECKOTO TOKa (TemmoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
- Onektpuueckas uenb. Cuna TOKa. DIEKTPUYECKOE
' HaIpsHKEHUE
79 ConpotuBienune MIPOBOJIHUKA. VY nenbHOE
. COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa JJ1s yyacTKa Lenu
1 [TocnenoBarenbHOE W THapalieIbHOE COEIMHEHHUE
' MIPOBOJIHUKOB
PaGota u MONIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DneKTpruYecKre Henu U MOTPEOUTENH 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
714 [TocrossHHBIE MarHuTHI. B3anMo1eiicTBHE MOCTOSHHBIX

MAarHuToB
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7.15

MarautHoe 1oje. MarduTHOE II0JIe 3EMIU H €ro

3HA4YCHHUC JIA )KU3HU Ha 3emie

7.16

OnbiT Opcrena. MarHuTHoe I0JIE 3JIEKTPUYECKOTO

TOKa. HpI/IMCHeHI/IC OJICKTPOMAriuToOB B TCXHHUKE

7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIeKTpOABUTATENb TOCTOSTHHOTO TOKa. Mcroap30Banme
AJIEKTPOJIBUraTeaeii B TEXHUYECKUX YCTPOMCTBaX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

unaykuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJTy4EHUS
AIIEKTPUYECKOM  DHEPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHECPruu

[TpakTuueckue paboOThI:

OnbIThI O HAOIOACHUIO STIEKTPU3AIUH Tel UHYKIIHeH
U IIPU COIIPUKOCHOBEHUU.

HcenenoBanue AEMCTBUSA DIEKTPUYECKOrO MOJSA HA
MPOBOJAHUKH U TUIIIEKTPUKHU.

COopka u mpoBepka pabOThl AJIEKTPUUYECKOW ILIEMHU
MOCTOSTHHOTO TOKA.

H3mepenue u peryInpoBaHne CHIIBI TOKA.

W3mepeHue U peryarupoBaHue HANPsHDKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3UCTOp, OT COINPOTUBIEHHUS pe3ucTopa U
HaNpsDKSHUS Ha PE3UCTOpeE.

OnbITHI, JI€MOHCTPHPYIOIHE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO CEYCHHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCJIEIOBATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
[TpoBepka npaBuiia it CUJIBI TOKA MPU HapajieIbHOM
coeMHEHUU pe3uctopoB. OmpeneneHue pabOTHI

ANIEKTPUYECKOTO TOKA, HAYIIETO Yepe3 PEe3UcTop.
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9 KITIACC

7.21

OnpeneneHre MOIIHOCTUA — JJIEKTPUUECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIaMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pasnenenuu. McenenoBanve 1eHCTBUSA JJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYLIKH C TOKOM U MarHuTa OT CUJIbI
TOKAa M HamnpaBJIeHWs TokKa B Karymke. l3ydenwue
JIEUCTBUSI MAarHUTHOTO TIOJIA HAa MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHUe paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJICIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YEHUs H

HaIlpaBJICHUA UHAYKIOHOHHOT'O TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKHE
ABIIEHUST B arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE TOJIe 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUC

7.22

TexHu4eckue yCcTpOMCTBA: IEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUUECKOU SHEPIHH,
9JIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (mpuMepsI), JJIIEKTPUYECKUE
NpECaAOXPAHUTECIIN, JJICKTPOMArdHuT, JJICKTPOJABUTATCIIb

IMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOAHHOI'O TOKa
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Kon

paszzena

Kor [IpoBepsieMble 7IEMEHTHI COJIEPKAHUS
JJIEMEHTa
MEXAHWYECKMUE ABJIEHUA
o1 Mexanuueckoe JBMXKeHUEe. MaTepuaipHas TO4Ka.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOT'O IBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
#H##Par#HHHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pu
HEPaBHOMEPHOM JIBUKEHUN
g5 VYckopernue.  PaBHOyCKOpeHHOE — NPSMOJMHENHHOE
' JBIOKEHUE
8.6 #Hi#HParf##CBoOoiHOE nagenue. OnbIThl ['anues
#HiHPar###PaBHOMEpHOE JBM)KEHHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamenus. JluneiiHnas u yriaoBast
ckopoctH. LleHTpocTpeMUTEIbHOE YCKOPEHUE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 HH#HParf##] [pyHIMI cyneprno3uuuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #iHParfi##Cuiia TpeHMsI: CHJIa TPEHMSI CKOJIBKEHUS,
. CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
214 #HH#HParfi##Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
. TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaACHUS
815 JBuxenne mimaHer Bokpyr Comnua.  Ilepsas
. KOCMHU4YecKasi CKopocTb. HeBecoMOCTh U meperpys3ku
S 16 PaBHOBecue MarepuambHOW  TOUYKH. AOCOJIOTHO
' TBEpI0E TEIO
%17 HiHPar###PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
. ocblo BpateHus. MoMeHT cuisbl. LleHTp TsxecTn
8.18 Nmnynec Tena. MI3mMenenne ummynsca. IMIysibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
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8.20

#H#HPart##PeakTUBHOE IBIKEHUE

8.21

Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22

8.23

Pabota cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI

8.25

#H##Par##HKunernueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUu

8.26

HHHParfi##3aKoH COXpaHEHHS] MEXaHUYECKON SHEPTUU

8.27

[TpakTuyeckue paboOTHI:

Omnpenenenre cpeHe CKOPOCTH CKOJbKEHUs: Opycka
WIA JIBWKCHUS [IapUKa IO HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa Mpu paBHOYCKOPEHHOM
JBYO)KEHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM  JIBWKCHHM  0e3  HadaIbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIXEHHUS OT CHJIbl HOPMAJIBbHOTO JIaBJICHHS.
Onpenenennie kKod(PGUIIMEHTa TPEHHUS CKOJBXKECHHUS.
Onpenenenne KECTKOCTH MpyxXHHBL. OnpenencHue
paboThI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHH
TeJa Mo TOPU30HTANIBHOM MmoBepxHOCTH. OmpeneneHne
paboOTBl CWJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTOJb30BAHUEM  HEMOJBI)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

dusndeckue SIBICHUS B Opupoac: IprUIMBBI U OTJIIUBEI,
JABMKCHUC ITIJIIAHCT Conaeynoi CHUCTCMBbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTaHU3MOB

87




8.29

TexHuueckue yCTpPOWMCTBA: CHOUAOMETpP, JAaTYUKHU

IMOJIOKCHHS, PAaCCTOSAHHA U YCKOPCHUS, paKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

93

KonebarensHoe NIIBIKECHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWi: Tepuoja, YacToTa,
aMIUINTY1a

MaremaTuyeckuii M TNPYXUHHBIA  MAasiTHUKHU.
[IpeBpamienre  SHEpruM NP KOJIEOATEILHOM
JBUKEHUU

3aryxaromue konebanus. BeiHyX aeHHbIE KoneOaHusl.

Pe3onanc

9.4

9.5
9.6

9.7

9.8

Mexannueckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BOoiH. lIponmosnbHble M monepeyHsle BOJIHBL. JlIMHA
BOJIHBI W CKOPOCTb €€  pacnpoCTpaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE
BOJIHBI

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
WHdpa3Byk U yabTpa3ByK

[TpakTryeckue paboTHI:

OmnpeneneHue 4YacToTbl W Iepuoja  KosieOaHui
MaTEMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 49acToTbl W Iepuoja  KoseOaHui
IIPYXKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
MOJBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUI
IIPYKUHHOTO MAasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyeOaHuil  TIpysa,
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue yckopeHUss CBOOOJIHOTO

naaCHus

du3nyeckue SABJICHUS B IprUpoacC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0
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10

11

9.9

TexHudeckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

:‘)J'ICKTpOMaFHI/ITHOG ITOJIC. 9J'ICKTpOMal"HI/ITHBIC BOJIHBI.

CBoiicTBa 3J1EKTPOMarHUTHBIX BOJIH

10.2

[IIxana 31€KTPOMarHUTHBIX BOJIH

10.3

10.4

DnekrpomMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.

BomnHoBEIE cBOIiCTBa cBETA
[TpakTuyeckne paboOTHI:

HSy‘ICHI/Ie CBOMCTB OJICKTPOMAarouTHBIX BOJIH C

MTOMOIIBI0 MOOMJIBHOTO TesteoHa

10.5

®dusndeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE
JNEHCTBHE  BHJIMMOTO,  yIbTpaduOIETOBOIO U

PEHTICHOBCKOI'O I/I3J'Iy‘-IeHI/If/'I

10.6

Texnuueckue YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOM CBSI3H

CBETOBbGBIE ABJIEHUA

11.1
11.2

queBaﬂ Mojenb ceera. McTouHukM cBeTa

[IpssMonMHENHOE pacIIpOCTpaHEHNE CBETA

11.3

11.4

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa’KeHHsI CBETa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA.

[ToHOE BHYTpEHHEE OTpa)KEHUE CBETA

11.5

JInnza. Xop ydei B JIMH3€

11.6

11.7

11.8

Onrtuueckas cucreMa ¢oToarnmapara, MUKPOCKONa U
TeJIeCKOoIa
I'ma3 kak onrtuueckass cucrema. banzopykocTte u

AaJIbHO30PKOCTb

Paznosxenue Oeroro ceera B CIICKTD. OmnbiTel HeroToHA.

Crno)xeHue CeKTpaIbHBIX I[BETOB. Jlucepeust cBeTa

11.9

[TpakTdeckue paboOThI:
#i#HParf##lccnienoBanue 3aBUCHUMOCTH yriaa

OTpaXXCHUA CBETOBOI'O JIyda OT yrjia maacHus.
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12

Hi#HPar#Ht#l13yueHne XapakTepUCTUK H300paKEHHS
IpeIMeTa B INIOCKOM 3epKalie.
#HiHParf##lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jiy4ya OT yrIjla MaJieHus Ha
IPAaHUIIE «BO3IYX — CTEKIIO.

###Par### lonyuenne M300paKEHUH C  TMOMOIIBIO
coOMparoIIeii JTMH3BL.

#H##Par###Onpenenenrne (POKYCHOTO pPACCTOSHHS H
ONTHUYECKOM CHIIBI COOMpAIOIEH JTMH3bI.
HH##Par###ONBITEI IO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.

HHHPar##H#ONBITHL 110 BOCIPUATHUIO 1IBETA MPEAMETOB

npy UX HAOJIIOICEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

®Ou3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBCTa TCJI, OIITHUYCCKHUC SABJICHHA B aTMocq)epe

(uBet Heba, pedpakius, pagyra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' ¢doroamnmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
11 Onbitel Pesepdopna u mmanerapHass MOJEIb aToMa.
. Mogens aroma bopa
129 Hcnyckanue U norjiouieHue cera atoMoM. KBaHTHI
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs!
14 Crpoenue aromHoro sapa. HykinoHHas wmonenb
' aTOMHOTO siipa. M3oTomnsl
125 PannoaktuBHble npeBpaiienusd. Ilepuon nomypacnana
' aTOMHBIX sI7IEp
126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3aps10BOTO U
. MacCOBOT'O YUCEI
OHeprus cBA3M aTroMHbIX snep. CBs3p Macchl U
12.7
SHEPrUu
198 Peakuumn cunTe3a u geneHus spep. McrouHukm

sHeprun CoJiHIIA U 3BE3]T
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SlnepHas oHepretuka. JleldicTBUE pagMOAKTUBHBIX

129 M3JIy4eHUI Ha )KUBbIE OPraHU3MBI
[TpakTuueckue paboThI:
HaGnronenue CIUIOMIHBIX W JIMHEHYaTHIX CIIEKTPOB
U3JIyYEHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YaCTULIbI
110 TOpMO3HOMY IyTH (110 poTorpadusim).
W3mepenue painoakTuBHOTO hpoHa
@usnueckue sBICHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 PaaMOaKTUBHOE H3JIyYECHHE MNPUPOAHBIX MHUHEPAJIOB,
JIECTBUE DPATMOAKTHBHBIX M3JIyYEHUH Ha OpPraHU3M
YesoBeKa
1912 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I103HABAa€MOCTH SIBJICHUN IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIHUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelIeHHus y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe " OMIINPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TIO3HaHHUSI C Y4ETOM
co0uTroIeHHsI TTpaBuiI 0€30MacHOro TPpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(¢bu3nuecKux SBIEHUN, (U3NYECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n
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YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOro CO/EpKaHUs € HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3oBaHMS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexanuueckoe JBHKeHuEe. MarepuanpHas Touka. Cucrema oTrcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CpelHEH cKopocTh: v = S/t
PaBHOMEpPHOE MPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKCHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHU MJIsl MPOEKLUHMU CKOPOCTH, MPOEKLUHU
IepeMelIeHus, IyTH, KOOPAWUHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUU
3aBUCUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHHM B Cllydyae PaBHOYCKOPEHHOIO
HpﬂMOHHHeﬁHOFO JABYOKCHUA:
2
S)= Vo, * 1+
2
@opMmyael I OPOEKLIHUN NEPEMELICHUs], NTPOEKIUN CKOPOCTH U NPOEKIUHU
YCKOPEHUS MPY PABHOYCKOPEHHOM MPSMOJIMHEHOM JIBUKECHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOpPOCTH, IMPOEKIHUHU IIEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opMyJibl, ONMMCHIBAIOIIE CBOOOIHOE MAICHUE Teja 10
1.5 BEpTUKAIIN (}IBI/I)KGHI/Ie TC€JIa BHHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBECPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHU JUISI HPOEKIMU YCKOpPEHHS,
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1.6

1.7

NpOCKIHUU CKOPOCTU W KOOPAWHATHI IpPHU CBOGOI[HOM nmaacHuM TCjiaa II0

BEPTHUKAIU
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOcTU. Hampasnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaJuyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHoe YycKopeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

ycKkopeHusi. @opmyJia 1l BBIYUCICHHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II1oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHU S IIJTIOTHOCTH

_m
V

1.8

Cuia — BexktopHas ¢puszudeckas BenudnHa. CI0KeHUe CUl

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUA TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ

Ha TCJIO

1.11

1.12

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IIOKOA U TPCHHUEC CKOJILIXKCHUS. qDopMyna JJI1 BBIYUCIICHUSA MOYJISA CUJIBL

TPEHUSA CKOJIBXKCHUA:
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Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYroi

nedopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
114 dopmyna A BEIYUCICHUS CHIIBI TSHKECTH BOJW3W MOBepxHOCTH 3emun: F =
mg.
Jemwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenune umiyibca. MMiynbe cusbl
3aKOH COXpaHEHUsl UMITyJIbCa 17151 3AMKHYTOM CHCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTnBHOE IBMKEHIE
Mexanunyeckas pabora. @opmyria AJisi BHIYUCICHHUS paOOThI CUJTBI:
A=Fsoos0
MexaHndeckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprusi. Dopmyiia i1 BBIYACICHUS
- KUHETUYECKON DHEPIUH:
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TeopeMa o0 kuHeTHUeCKOU YHeprun. Popmyra 1 BHIYUCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanudeckas SHEpIUsL:

E=E;+E ?

119 3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Popmyna 1 3aKoHa
COXpaHEHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CHII TpeHus: £ = const.
[IpeBpareHne MexaHN4YEeCKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.

Poryar. Moment cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbI 1 HenoABWXKHBINA 0110ku. KII/] mpocThix MexaHu3MOB,
n= A‘E[ME:&HE.H
A"‘:?&TIIHH
JlaBiienune TBEpIOTO TENA.
®opMyna 1751 BBIYUCICHUS IaBJICHHS TBEPAOIO Tena:
_F
F= G

191 JaBnenue raza. ATMocepHOe JaBleHuUE.

‘ I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyrna 7151 BBIYUCICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,

123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM ra3:

F_&m. =pgv
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Ycaopue miapanus teia. [lnapanue CYZJO0B 1 BO3QYXOIIJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii UM IpyKMHHBIA MasTHUKM. [IpeBpaimeHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeinyxeHHbie konebanus. Pezonanc

MexaHudeckre BOJIHBI. HpOI[OJ'H:HBIe M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBIL:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepeHnne cpeaHel IIIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBI, KOA(QUIMEHTa TPEHUSI CKOJIBbXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOpPOCTU JABMKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JIBMKEHUU 10 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6110Ka; pabOTHI CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MTOJIBUKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAIOIIEH B IIPYKUHE, OT CTETICHU
nedopManuy NpyKUHbI; YCKOPEHUs OpycKa OT yTJia HakJIOHa HalpaBJIsIoLIeH;
nepuoja (4acToThbl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJia
Kosie0aHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKHUHBI,
HCCleIOBaHNEe HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6l1EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE
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U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE HKUBBIX OPraHU3MOB, PhlUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHHUS Ha JKUBOW OpPraHW3M, IUIaBaHHUE PBIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKH, PAKEThbl, pbluar, MOABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

13 cooOmIarnImecs cocybl, yCTPOHCTBO BOJOIPOBOAA, IHMIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

2 TEITIJIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucranmmueckue u amopdHbIe Tena

25 JIBrxkenune uyactul BemectBa. CBs3b CKOPOCTH JBMKEHHUS YacCTUIl C

' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

23 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS

24 TemioBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBeECHE

26 Buyrtpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs

' BHYTPEHHEHN SHEPruun

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, N3TyUYE€HUE
Harpesanne wu oxnaxzaenue ten. KomuuecTBo TemnoTsl. YjaenpHas
TEIUIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX IPOILECCaX. YPaBHEHHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEpPrUU B IMPOLECCE
2.10 WCTapeHuss MW KoHJeHcauuu. Kumenue KUIKOCTU. YenbHas TemioTa

napooOpazoBanus: L = Q/m
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2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu Kpucraumsauusd. l3MeHeHHe BHYTPEHHEH DOHEPIMM IIPU

IUIaBJICHUU U KpUCTaJIJIN3allvu. yI[CJ'IBHafI TCIJIOTA IIJIaBJICHUA:

2.13

2.14

2.15

2.16

2.17

3.1
32
33

34

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENIbHAas TEIUIOTa CrOPAHMS

ToruMBa: ¢ = OQ/m

[Tpunnumbe! paboTe! TermioBsix ABuratenei. KI1JI remmoBoro asuraresns

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCT METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYIO OIYIIEH HAarpeTblid LIUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LUIMHAPOM, MOCIE OIYCKAHMS €ro B BOAY KOMHATHOMN
TEMIEPaTypbl; OTHOCUTEIBHOM BJIAXHOCTHM BO3AYyXa; YIEIbHOM TEIUIOTHI
IJ1aBjieHusl Jibaa. lMccnenoBaHve W3MEHEHMS TeMmepaTypbl BOJABL  IIPU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIapCHUA

DQusuueckue a61eHUs 6 npupode. TOBEPXHOCTHOE HATSXKEHHE M KalMIIJISIPHbIE
SIBJIIGHUSI B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue CoHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texunuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJLIOB, *KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOMHaA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrtpuszanus Tei. J[Ba BUaa 3JE€KTPUUECKHX 3apsiioB
B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenu »siektpudeckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOro IO Ha

3.5
3eKTpudecKue 3apsaabl. [[poBOAHUKY U TUAIEKTPUKH
[TocTosHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE!
3.7 R =pl/S
13 3akon Oma i ydacTka iekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOAHUKOB PAaBHOT'O COIIPOTUBIICHMUSL:
U=U:1=1+1.; Rzi.
- - 2
CwMmelianHble COETMHEHHS TPOBOJHUKOB
310 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxoyns — Jlenma:
3.11 O=I"-R-t
3o OneiT Dpcrena. MarHutHoe moje MNpPSMOTo MPOBOJHHKA C TOKOM. JluHuu
MAarHUTHON MHAYKIUU
113 MarnuTHoe TMOJ€ MOCTOSHHOTO MarHuTa. B3auMoneicTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpakmuyeckue pabomul
3.16 N3mepenne  3I€KTpUYECKOrO0  CONPOTHBIIEHHS  PE3UCTOPA;  MOIIHOCTH

QJICKTPHUYICCKOI'0 TOKA, pa6OTLI QJICKTPHUYCCKOI'O TOKA.
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HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOILIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMIo4Ka), OT HaIlPsKEHHsI Ha KOHIaX IPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHBIIEHUS OT JJIMHBI IIPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YIIeIIbHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IPU MOCIEA0BATEIbHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

napajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MAarHUTHOTO MOJIS JUIsl )KU3HU Ha 3eMJIe, TTOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea. 3JIEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEocTart,
CUETYMK  DJCKTPUUECKONM OSHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe ANEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 OnexTpoMarHuTHbIe BOJHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast moaensb cBeta. [IpsmonnHeiiHOe pacpocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucniepcus ceera

304 JInnza. Xon nyuer B nuH3e. POKyCcHOE paccTossHUE NUH3bl. OnTHYecKas cuiia

. nunsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruueckre npuOopbl
Ipaxmuueckue pabomul
##Par#H##l13Mepenne onTUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHUs coOuparolieit JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMETa
1 U300pakeHusl, KOria IpeIMeT pacioJio’KeH B ABOMHOM (OKyce), MoKa3aTens

3.26 MIPEJIOMIIEHUS CTEKIIA.
###Par###lIccnenoBanue CBOMCTBA M300paKEHUsI, TTOJIYYCHHOTO C TIOMOIIBIO
cobuparomield JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPeIOMJIEHHs] CBETOBOTO JIy4ya OT yrja MaJeHus Ha
IPaHULE «BO3/yX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Bera Tel,

onTHYECKHUE SBJIEHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
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Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOToANapar, ONTUYECKHE

3.28
CBETOBOJIbI
4 KBAHTOBBIE SBJIEHU A
41 PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHus. Peakiuu anbga-u Oera-
' pacnaza
4o Omnwitel Pesepdopma mo paccesauro anbda-gactui. Ilmanerapras Mopaensb
' aToMa
4.3 CocrtaB aToMHOTO0 sigpa. M30Tomnbl
4.4 [lepuon nmonypacnaja aTOMHBIX siiEp
4.5 SAnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsS0BOTO M MAaCCOBOTO YHCEI
Qu3zuueckue s6neHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIHBIX MHHEPAIOB,
NEHCTBHUE PaJIMOAKTUBHBIX U3ITyYCHUH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUAYTbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTUuKa
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
» duszuka: 7-i kiacc: 0a30BbIN YpoBeHb: yueOHMK, 7 kiacc/ [lepeimkun 1M.M.,
NBanoB A.U., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey
» dusuka, 8 knacc/ [lepeimkun A.B., O0mmecTBO ¢ OrpaHUYEeHHON
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocsenienne»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«M3narenscTBo «IIpocBemenne»

METOJAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1) ®usuka. 7 kinacc. CaMmocTosTEIbHBIE U KOHTPOJIbHBIE PA0OTHI
Jluaus YMK: ®usuka. [epoeimkun Y. M. - UBanos A. 1. (7-9)
2) ®usuka. 7 kiace. JAugakTuyecKkrue MaTepraibl

Jluaus YMK: ®usuka. [epeimkun Y. M. - UBanos A. U. (7-9)
Astop: Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHETAhttps://resh.edu.ru/subject/28/
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