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®denepanpHas pabodas mporpamMma Mo ydeOHomy Tmpeametry «Duszukarn
(6a3oBbBIli ypoBeHB) (mpeameTHasi o0nacTh «EcTecTBEeHHO-HAYYHBIE TPEIAMETHI)
(mamee COOTBETCTBEHHO — Tmporpamma 1o (Qusuke, (u3uka) BKIIOYAET
MOSICHUTENIbHYIO 3alKCKy, COJIEpKaHUE OOy4YeHUSs, IUIAaHUPYEMbIE pe3yJbTaThl
OCBOEHUS MPOTPAMMBI M0 PU3HKE, TEMATUUECKOE TUIAHUPOBAHUE.

ITOSACHUTEJIBHASA SAIINCKA

®denepanbHas pabovas nporpamMma 1o ¢Gu3MKe JUisi O0ydaroImMXcs C
3aJIep kKO mcuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs TOATOTOBJICHAa Ha OCHOBe {DeepasbHOTO TOCYJapCTBEHHOTO
o0pa30BaTeIpHOTO CTaHAapTa OCHOBHOTO o0miero ooOpasoBanus (ITpukas
Munnpocsemenusi Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO0),
denepanbHON a1aITUPOBAHHON 00pa30BaTENBHON MPOrPaMMbl OCHOBHOI'O OOILIETO
oOpa3zoBaHus Jjisi OOyYarolUXCd C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/10POBBSI
(ITpuka3z Munnpocsenienus: Poccuu ot 24 nosa6ps 2022 r. Ne 1025), denepanbHoit
paboueil mporpaMmMbl OCHOBHOT'O 0011Iero 0o0pa3oBaHus MO y4eOHOMY MpeIMeTy
«Dusuka» (6a30BbIil ypoBeHb), KoHuenuuu mnpenojaBaHus y4yeOHOro mpenmMera
«Dduzuka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deneparumy,
peaNM3yroNMX OCHOBHBIE o0O0IIeo0pazoBarenbHble TporpamMmbl, DenepanbHON
paboueil mporpamMmbl BOCHUTaHHUS, C YYETOM paCIpEAeNICHHbIX II0 Kjaccam
mpoBepseMbIXx  TpeOoBaHMi K  pesyibTataMm  ocBoeHHsi  DenepanbHOMN
aJIanTHPOBAHHON 00pa30BaTEIHLHOM MPOTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHuUs
JUTs1 O0YYaIOIIHUXCS C 33JIEPIKKON IICUXUYECKOTO Pa3BUTHSI.

YueOnbiit npeamer «Dduzuka» SABISAETCS CUCTEMOOOPA3YIONIUM ISt
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI MUPO3JaHMS
ABIIIIOTCSL OCHOBOM colepKaHUsi KypCOB XUMHUHU, Ouoyioruu, reorpapuu u
acTpoHOMHUHU. DU3HMKA BOOPYkKAET OOYYAIOUIMXCS HAyYHBIM METOJIOM IO3HAHMS,
MO3BOJISIONIUM TOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIEM MHUPE.

[Ipenmer MakcuManbHO HampaBilieH Ha (GOPMUPOBAHHME MHTEpeca K
IIPUPOJHOMY M COLMAJIbHOMY MHpPY, COBEPIICHCTBOBAHHUE I103HABATEIBLHOMN
nestenpHocTH  oOyvaromuxcsi ¢ 3IIP 3a cuer oBiageHUs MBICIUTEIbLHBIMU
ornepanus Ml CpaBHEHHUs, 000OIIEHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAThH
CBOE MHEHHUE, (OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JI€ATEIHHOCTH.

N3yuyenne @u3nku crnocoOCTByeT pa3BuThU0 y oOywaromuxcs ¢ 3I1P
MPOCTPAHCTBEHHOI'O BOOOpaXeHUs, (PYHKIUMOHAIBHOM TI'PAaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTUYECKU aHAIU3UPOBATH MH(OPMAIMIO, MPEACTABICHHYIO B
paznuyHbIX (opmax. 3HAYUMOCTb HpeIAMeTa JJs Pa3BUTHS  KU3HEHHOU
KOMIIETEHIIUH OOYYAIOMIMXCS 3aKJII0YaeTCsl B YCBOGHUM OCHOBBI (DHU3MUECKUX



3HAaHUN, HEOOXOAMMBIX [UIs TOBCEAHEBHOM JKM3HH; HABBIKOB 3/I0POBOTO H
Oe3omacHOro ISl 4ejoBeKa M OKpY’Kalouleil ero cpeabl o0pas3a >KU3HH;
(OpMHPOBAaHNUHU FKOJIOTUYECKOMN KYJIbTYPBHI.

[Iporpamma oTpakaet conepkaHue 00yuyeHus npeaMery « Pu3nka ¢ y4eTom
0coObIX OOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcst ¢ 3[IP. Osnanenue
JAHHBIM y4€OHBIM NPEIMETOM MPEJCTABISAET ONPEACICHHYI0 TPYIHOCTh IS
oOyuaromuxcss ¢ 3[IP. D10 cBsA3aHO ¢ OCOOCHHOCTSIMU MBICIUTEIBHOMN
NEeSATENbHOCTH, NEPUOAUYECKUMHU KOJICOAHUSIMH BHUMAHMS, MajbiM OOBEMOM
naMsATH,  HEJOCTaTOYHOCTHhIO  OOIero  3amaca  3HAaHWM,  T[OHUKEHHBIM
MMO3HABATEJIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

Jliist mpeofoneHust TPYAHOCTEN B M3yYeHUH yueOHOro mpenMera «Du3nkay
HeoOxonMMa ajanrtanus oO0beMa M XapakTepa ydeOHOTO MaTrephayia K
MO3HABaTEJIbHBIM BO3MOXKHOCTSM JAHHOW KaTeropuu OOydaroluxcs, y4eT HuX
OCOOCHHOCTEHM pa3BUTHS: HCIOJB30BAHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, TOCTENEHHOE YCIOKHEHNE N3Yy4aeMOro MaTeprara.

JlanHast mporpaMma KOHKPETU3HPYET COJEpKaHHE IPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSMHU OOpa30BATEIBHOIO CTAHJAPTA, PEKOMEHIYEMYIO
MOCJIEIOBATENbHOCTh M3YUEHHUS Pa3/IejoB (U3HKU C YUYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JIOTMKM Y4YeOHOro TMpolecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX ocoOeHHocTell oOyuvaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOurero oopa3oBaHusi, ONpeaessieT MUHUMaIbHBIA HAOOP OMBITOB, IEMOHCTpPAIIHA,
MPOBOJMMBIX YYUTEIEM B Kjacce, JIabOpaTOpHBIX pabOT, BBIMOIHIEMBIX
00y4JaroImMuMHCH.

Metoauueckoil OCHOBOM HU3ydeHHUs Kypca «DHU3HKa» Ha YPOBHE OCHOBHOI'O
obmiero  oOpa3oBaHusl  SBISETCS  CHCTEMHO-JIEATENIbHOCTHBIA  MOJXOJ,
00eCneurBaOIUN JOCTH)KEHUE JTMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
00pa30BaTEeNbHBIX  PE3yJNbTAaTOB  IMOCPEACTBOM  OpTraHU3allMd  aKTUBHOU
MO3HABATENILHON JEATEIbHOCTH OOYYAIOMIMXCA, YTO OYE€Hb BaXXHO NpPH OOYyUYEHHH
neren ¢ 3I1P, 1 KOTOPBIX XapaKTEpHO CHUYKEHHE ITO3HABATEIIBHOW AKTUBHOCTH.

Obwue yenu n3yudeHus yueOHoro mnpenmera «®Dusnkay IpencTaBiIeHbl B
®enepanpHO paboyeil mporpaMMe OCHOBHOTO 00IIEro 00pa3oBaHusl.

OCHOBHOM 11e7IbI0 00YUYEeHUSI IeTeH ¢ 3a1ep>KKON ICUXUYECKOTO pPa3BUTHI HA
JAHHOM IIpEAMETE SBIIACTCS: MOBBIIICHUE COLMAIBHOW aJanTaluu JIEeTeW 4epes
npUMeHeHue GU3NYECKUX 3HAHUN Ha MPaKTUKE.

Jlnst oOyuaromuxes ¢ 311P, Tak ke, Kak ¥ JAJI1 HOpPMaTUBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB,  OCBaWMBAIOIIMX OCHOBHYIO  00pa3oBaTeNbHYI0  IPOrPaMMYy,
JOMUHUPYIOILIEE 3HAUEHNE TPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHrue uHTepeca W cTpemiieHus oOydarommxcs ¢ 3[IP k
HAayYHOMY HW3YYECHHUIO NPUPOABI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;



. pa3BuTHE 0a30BBIX MPEACTABICHUNH O HAYYHOM METOZAE MO3HAHUSA U
(bopMHUpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOUIUM SIBJICHUSIM;

. (GbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSA, HA JOCTYIHOM IS
oOyuatomuxcs ¢ 3[1P ypoBHe, kKak pe3yibTara U3y4eHHus: OCHOB CTPOSHUSI MAaTEPUU U
(byH1aMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

= dbopMuUpOBaHUE TIPEACTABICHUN O PO (PU3UKH I PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH 1 TEXHOJOT M.

JlocTrkeHne 3THX 1enel 00ecreynBaeTCs pEIIeHUEM CIEAYIOIMNX 3a0ay.:

. npruoOpeTeHre 6a30BbIX 3HAHUM O JUCKPETHOM CTPOEHUH BEIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

= IpUOOpEeTEHNE YMEHUH ONUCHIBATH U OOBICHATh PU3NUYECKUE SBICHUS
C MCII0JIb30BaHNEM TIOJIYUYEHHBIX 3HAHUH U C OTIOPOH Ha IJIaH/CXeMY;

. OCBOEHME METOJIOB pPELIEHUS MPOCTEHIIMX pacdyE€THBIX 3a1ad C
UCIIOJIb30BAHUEM (PU3HUECKUX MOZEIIEH C OTIOPOM HA allTOPUTM;

. pa3BUTHE YMEHHUW HAONIONATh MPUPOAHBIE SIBJICHUS W BBINOIHATH

OMBITHI, J1A0OpAaTOpHbIE PabOTHl U IKCHEPUMEHTAIbHBbIE MCCIEIOBAHUS C
MCIOJIb30BAHUEM HU3MEPUTENBHBIX MPUOOPOB (110 PYKOBOJCTBOM YUHUTEIIA);

. OCBOEHME TpUEMOB paboTel ¢ wuHboOpManue  (PuU3NIECKOro
cofiepKaHusl, BKJIOYas WH(OPMAIUMIO O COBPEMEHHBIX JOCTHKECHHUAX (DU3HKH,
aHaJIM3 U OLICHUBaHUE UH(POpPMALIUU;

. 3HAKOMCTBO cO cdepamu  TPOPECCUOHATILHOW  JIESITEIHHOCTH,
CBSI3aHHBIMU C (U3UKOM, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKOM HAYKH.

OcHoBoit  oOyuenusst  oOydarommxcs ¢ 3[IP wa  mpemmerax
€CTECTBEHHOHAYYHOTO ITUKJIA SBIISICTCS Pa3BUTUE Y HUX OCHOBHBIX MBICITHTEIIBHBIX
omepanuii (aHaJM3, CUHTE3, CpaBHEHHE, O0OOOIEHHWE) Ha OCHOBE BBITIOJHEHUS
Pa3BUBAOIINX YOPAXHEHUH, (OPMUPOBAHHE NPUEMOB YMCTBEHHOW pPaOOTHI:
aHallM3 WCXOJIHBIX JAaHHBIX, I[UIAHUPOBaHWE MaTepHalia, OCYIIECTBICHHUE
MO3TATHOTO W MTOTOBOTO CAMOKOHTPOJISA, & TAK)KE OCYIIECTBISICTCS JHKBUIAIIHS
npoOenoB B 3HAHMWAX, 3aKpeIUICHHEe W3YYEHHOTO Marepuana, oTpaboTka
JITOPUTMOB, TIOBTOPEHUE MPOWeHHOTO0. bosbioe 3HaueHNEe PUIACTCS YMEHHIO
paccka3aTb O BBINOJIHEHHOM paboTe C TpaBWIbHBIM  YNOTpeOJIeHuEeM
COOTBETCTBYIOIIEH TEPMUHOJIOTUM U COOJIOJICHUEM JIOTUYECKHX CBsi3eld B
uznaraemMmoMm matepuane. /s obyuaromuxcs 3I1P Ha ypoBHE OCHOBHOTO 00IIIETO
o0pa30BaHUs TMO-TIPEKHEMY SIBIISIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIM YPOBEHb
Pa3BUTHS OTJEIHHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TAMSITH,
MBIIIJICHNUS ), CHIDKCHHBIN YPOBEHb HHTEIICKTYAIbHOTO Pa3BUTHS, HU3KUN YPOBEHB
BBITIOJIHCHUS yYE€OHBIX 3aJlaHui, HHU3Kas ycmenrHocTh oOydeHus. [lostomy mpwm
U3y4eHUu (QU3UKA TpeOyeTcsl LeJICHANPaBICHHOE WHTEIUIEKTyalbHOE DPa3BUTHE
oOyuatomuxcst ¢ 3[IP, oTBeuaromniee Ux OCOOEHHOCTAM W BO3MOKHOCTSAM. Y4YeT
ocobenHocreil oOyuaromuxcsi ¢ 3[IP Tpebyer, 4ToOBl NMpU U3YyYEHUH HOBOIO



MaTepuanga 00s3aTeNbHO MNPOUCXOAMIO MHOTOKPAaTHOE €ro IOBTOPEHHUE;
pacIIMpeHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIUX CBA3b (PU3UKHU C
YKU3HBIO; aKTyaJIn3alus IEPBUYHOTO )KM3HEHHOTO ONbITa 00YYarOIIUXCsl.

VYcBoeHue MNporpaMMHOIO MaTtepuaja Mo (U3HKE BBI3BIBAET OOJIbIINE
3atpyaHeHust y oOyvaromuxcs ¢ 3P, moaTomy Teopusi uzyuaercss 6e3 BHIBOJIOB
CIOXHBIX (hopMys. 3agaun, TpeOYIOIIHEe NPUMEHEHHUS CI0KHBIX MaTeMaTHYEeCKUX
BBIUMCIIEHUA U (QOpMyl, B OCOOEHHOCTH Takux TeM, Kak «MexaHudeckoe
JBI)KEHUEY, «ApXxuMmenoBa cuiay, «MexaHnueckass 3HEPTUS», «DIEKTPUUECKHE
ABJICHUS», «DJEKTPOMATHUTHBIC SIBJICHUSD), PELIAIOTCS B KJIacce € MOMOILIBIO
YUUTENS.

Oco6oe BHUMaHME NMpPU U3YYEHHH Kypca (PU3MKHU yAEseTcs] NOCTaHOBKE U
OpraHU3allX SKCIIEPUMEHTA, a TAKXKE ITPOBEJICHUIO (ITIPEUMYILIECTBEHHO Ha KAXKIOM
YPOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpauuid (BO3MOXHO C HCHOJIb30BaHUEM
AIIEKTPOHHOM JeMoHcTpanun). HekoTropbie TeMbl 0053aTeIbHO TOJKHBI BKIIOYATh
OTOpHBbIE JTabopaTOpHbIE PAaOOTHI, KOTOPBIE PAa3BUBAIOT YMEHHE IOJIb30BATHCS
IPOCTEUIIMMU MPUOOpaMH, aHAJU3UPOBATh IMOJYUYEHHBbIE JaHHbIE. B cBs3U C
OCOOCHHOCTSIMM ~ TOBEJAEHUS U  JeATeNbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXEHHOCTb, ~ HEOPTaHM30BAHHOCTb)  MPEAYCMOTPEH  CTPOKAMIIMIA
KOHTPOJIb 32 COOJIOJIEHUEM IMPAaBWJI TEXHUKUM O€30MACHOCTH NP MPOBEACHHUU
71a00paTOPHBIX U MPAKTUYECKUX PaAOOT.

bonbiioe BHUManue npu u3ydyenun ¢pusuku nogapoctkamu ¢ 3[1P oGparaercs
Ha OBJIQJICHUE UMU NPAKTUYECKUMU YMEHUAMH U HaBblkaMHu. [IpenycmaTpuBaercs
YMEHBIIIEHUE 00beMa TEOPETUUECKUX CBEIACHUHN, BKIIOUEHUE OTIIEIBHBIX TEM WIIH
LENbIX pa3lieloB B MaTepuanbl sl 0030pHOr0, O3HAKOMUTEJIBHOIO WM
(baKkyIbTaTUBHOTO W3YUYCHUS. [Tpennaraercs YMEHBIIICHUE o0Bbema
MaTeMaTUYECKUX BBIYMCIECHUN 3a CYET YBEJIMYECHHUS Kaue€CTBEHHOI'O OIMCAHMS
SABJIEHUN U TTPOLIECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHM OTBOJIWTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (DU3UKU C JKU3HBIO, C TEMHU SIBICHHUSIMH,
HaAOJIIOICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YUEHUKAM U3 MX KU3HEHHOT'O OIIbITA.

MakcuManbHO  HUCHOJIB3YIOTCSI  MEXKIPEAMETHBIE  CBSI3M € TaKUMU
JTUCLIMIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOydaroniuecs c¢ 3[IP
0COOEHHO HYXJAIOTCS B MPEMOIHECEHUH OJHOTO U TOTO K€ Y4eOHOIro MaTtepuaa B
pa3IMYHBIX acCIeKTaX, B €ro BapbUpPOBAHMH, B HEOJHOKPATHOM IOBTOPEHUHU U
3aKpEIUICHUN IIOJYYEHHBIX 3HAHUW W IpakTUYeckux ymeHuil. [lo3Bossis
paccMaTpuBaTh OJMH M TOT JK€ Y4YEOHBIM Marepuaj C pa3HbIX TOYEK 3PEHHUS,
MEXIPEAMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, OoJee
MPOYHOMY 3aKPEIJICHUIO MOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUI.



[TpumepHas TeMaTuyeckas U TEPMUHOJIOTHYECKAs JIEKCHKA 110 Kypcy (hU3UKU
cootBercTBYeT @OIT OOO0.

Copeprxanue BUIOB JieaTenbHOCTH oOyydaromnuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpEJIEISIETCS] UX 0COOBIMH 00pa3oBaTeNIbHBIMU TOTpeOHOCTSIMU. [ToMHUMO IMPOKO
ucnoyibzyembix B DOIT OO0 obmux 1715t Bcex 00ydarommxcs BUI0B ACSITEIbHOCTH
CJIEIyeT YCWJINTh BUIBI ACSATEIBHOCTH, CICNU(PUYHBIC U1 JAHHON KaTeropuu
JeTei, o0ecrneunBaroIe OCMBICICHHOE OCBOCHHME COJEp)KaHUs 00pa3oBaHUs IO
NPEIMETY: YCWICHHE MPEAMETHO-IPAKTUYECKON NEATEIbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; OCBOCHHE MaTEpHalla C ONOPOM Ha alITOPUTM; «IIOIIArOBOCTH) B
M3YYEHUU MaTepuasna; HCIHOJIb30BaHUE JIONOJHUTEIBbHON BHU3YyalbHOW OMOPHI
(cxeMbl, A0JIOHBI, OTIOPHBIE TAOJIMIIBI); PEYEBOM OTYET O MPOLECCE U PE3YJIbTATE
JESATEIbHOCTH;,  BBIMOJIHEHUE  CHEIUANbHBIX  3aJaHuM, 00eCleYUBaIOIINX
KOPPEKIUIO pEryjisiliid y4eOHO-NIO3HABATENbHON JESATENbHOCTY U KOHTPOJIb
COOCTBEHHOI'O pe3yJjbTaTa.

Hnst obyuaromuxcsi ¢ 3P cyiecTBeHHBIM SIBISIIOTCST MPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuaioM 1o mnpenmery. IlpoBoautcs crenumanbHas pabota 1o
BBEJICHUIO B aKTHBHBII CJIOBapb 00Yy4arOIIKUXCSl COOTBETCTBYIOLIEH TEPMUHOJIOTUH.
W3ydyaemble TEpMUHBI BBOJSATCS Ha TIOJUCEHCOPHOM OCHOBE, o0O0s3aTeiabHa
BU3YyaJIbHAasI HOJACPAKKA, AITOPUTMBI paOOTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIH3aluy TEPMUHOJIOTUU.

B cBsizu ¢ 0coObIMH 00pa30BaTEIbHBIMU MNOTPEOHOCTAMHU OOYYArOLIUXCS C
3I1P, npu miiaHUpOBaHUU PaOOTHl YYEHUKA HAa YPOKE CIEAyeT MPUACPKUBATHCS
CJIETyIOUIUX MOMEHTOB:

1. Ilpu ompoce HeEOOXOAUMO: JaBaTh aJIrOPUTM OTBETA; pa3peliaTh
MOJIb30BaThCSl IUIAHOM, COCTAaBJICHHBIM IPU TOJATOTOBKE JOMAIIHEro 3a/IaHus;
JaBaTh OOJIbIlIE BPEMEHUM TOTOBUTHCS K OTBETY Y JOCKH; pa3peliarb JenaTh
MpeIBapUTEIbHbIC 3aMUCH, TIOJIb30BAThCS HATJISTHBIMHU MTOCOOUSIMHU.

2. 1o BO3MOXKHOCTH 33/aBaTh OOYyYarOIIMMCS HABOJASIIUE U YTOYHSIOLINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM IOCJIEJ0BATEIBHO U3JI0KUTh MaTeprall.

3. CucTtemaTU4eCcKy MPOBEPSITh YCBOEHUE MaTepHaa M0 TEMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY’KEHUS MPOOETIOB B MPOILE/IIeM MaTepuare.

4. B nmpomecce wu3ydeHHMS HOBOIO MAaTepUalla BHHMAHUE YYEHHUKOB
oOparaercst Ha HanboJee CI0XKHbBIE pa3/ieNibl u3ydaeMoi TeMbl. HeoOxoaumo yaiie
oOpaIarbcsi K HUM € BOIIPOCAMM, BBISICHSIOIMMU IOHUMaHKUEe Y4eOHOro MaTepuana,
CTUMYJIMPOBATh BOMPOCHI MPHU 3aTPYJAHEHUSIX B YCBOEHUH HOBOIO MaTepuara.

B cootBerctBun ¢ ®denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHapTOM OCHOBHOTO 00111ero 00pa3oBaHus yueOHbIN npeameT « Du3nKay BXOIUT



B IIpeIMETHYI0 005acTh «ECcTecTBEeHHBIC HAYKW» U SBISCTCA 00S3aTEIBHBIM IS
n3ydenusi. Conepkanue ydeOHOTO mpenmera «®Dusmka», TPEACTABICHHOE B
®epnepanbHOi paboueit nporpamme, coorBeTcTByer GI'OC OO0, DenepanbHOit
oOpa3zoBaTeIbHON MNporpaMMe OCHOBHOIO 001Iero oOpa3zoBaHusi, deaepaibHOM
aJanTUPOBAHHON 00pa30BaTEIbHOW MpOrpaMMe OCHOBHOI'O OOIIEro 0Opa3oBaHUs
Ui 00ydaromuXcsl ¢ 3aAePKKOM TICUXUYECKOro pa3Butus. OOIIee Yrciao 4acos,
PEKOMEHJJOBaHHBIX JUIsl M3y4eHus (u3uKu Ha 0a30BOM ypoBHe, — 238 yacos: B 7
KJ1acce — 68 yacoB (2 yaca B HeJien0), B 8 kitacce — 68 yacoB (2 yaca B HeJeno), B 9
kiacce — 102 yaca (3 gaca B HefIeIni0).



COAEPXAHUE VUEGHOI'O ITPEAMETA «®HU3UKA»

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY/KAIOLIEro Mupa

dusuka — Hayka o npupoge. Ssnenus mpupoxsl (MC'). Dusnueckue
ABJICHUSI: MEXaHMYECKHE, TEIUIOBBIE, DJIEKTPUUECKUE, MArHUTHBIE, CBETOBBHIE,
3BYKOBBIE.

®duznyeckue BenuMuuHbL. M3mepenue ¢duznueckux BenuduH. Dusuueckue
npubopsr’. [ozpewnocms usmepenuii. MexayHapoIHas CUCTEMA €MHHMIL

Kak ¢usuka wu jApyrue eCTECTBEHHbIE HAYKH HW3Y4YaloT TPHPOY.
Ecmecmeenno-nayunviti Memoo No3HaAHus. HabnooeHue, NOCMAaHO8KA HAYYHO20
80Npoca, 8bl0BUMNCEHUE 2UNOMe3, IKCNEPUMEHM N0 NPOBepKe cUnomes, 00vACHeHUe
Haobaoaemozo aenenus. Onucanue uzuueckux A6IeHUl ¢ NOMOUbIO MOOeel.

[Ipeamer 1 MeTO bl (PUBUKH.

Hemoncmpayuu’

1.  MexaHudecKkue, TEIUIOBBIE, JJIEKTPUUECKHE, MATHMTHBIE, CBETOBBIE
SABIICHHS.

2.  ®usnyeckue NpUOOPHI U MPOIIELYPa NPAMBIX U3MEPEHHI aHATIOTOBBIM

1 11U (PpoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol

1.0Onpenenenne 1EHBI JENEHUS HW3MEPUTEIHLHOTO Tpubopa (MCIONb3ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepeHue paccTOsTHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TeNa

4. Onpedenenue pazmepos Maniblx mei.

5. U3mepenue Temmepatypbl MpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa H
JlaTYuKa TeMIepaTyphl.

6. IIpogedenue uccredoanus no npogepke cunomesvl. OAIbHOCMb NOAEMA
Wapuka, NyweHHo20 20pU30HmMalbHo, mem Oonbule, Yem OoJblle 8bIcOma nycKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIEeHUsI 0 CTPOEHMH BellecTBA

CtpoeHue BeIIECTBA: aTOMbl M MOJICKYJbI, ux pazmepsl. Onvimeol,
o0oxasvleaioujue OUCKPemHoe CmpoeHue seulecmad.

JIBmxenue wyactul] BemiecTBa. CBS3b CKOPOCTH JBWIKCHHS YacTHI[ C
temriepatypoii. bpoyHoBckoe mBmwxkenue, muddysusa. Bzaumoodeiicmeue uacmuy
gewecmea: NpumsdceHue u OmmaiKusaHue.

' MC — a51eMeHTHI COZIEPIKAHMS, BKIIOYAIONINE MEXKIIPEAMETHBIE CBA3H, KOTOPBIE TOAPOOHEE PACKPHITHI B
TEMATUYCCKOM IJIAaHUPOBAHUM.

2 3I[CCB " Jajee KypCuBOM 0603Ha‘-IeHI)I TEMbI, U3Y4YCHHUE KOTOPBIX IPOBOJAUTCA B O3HAKOMUTECIILHOM IIJIaHE.
[Tegaror caMoCTOSTENIBHO ONpeeIIieT 00beM N3y4aeMOro MaTepHuasa.

3 Bee JlemoncTpanuu u JlaGopaTopHbIe paboTHI, IIPEICTABIECHHEIE B COAEPIKAHMIH, JTOITyCKAeTCsl (MOKHO)
MIPOBOIUTH, UCIIONIB3YS HH()OPMAIIOHHBIE U IIEKTPOHHBIE TeXHOJIOTHH (I poBEIe 00pa30BaTEIEHBIE PECYPCHI).



ArperaTHble COCTOSIHHS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCIEU U MBEPObIX
(kpucmannuueckux) men. Bzaumocesasv medncoy ceolicmeamu eeujecme 6 pasHvix
azpe2ammuvlx COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammvix COCMOAHUL 0ObL.

Hemoncmpayuu’

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.

2. Habmoaenue nuddyzuu.

3. Habnmwooenue  agnenutl,  O0OBACHAOWUXCA — NPpUMANCEHUEM  UTU
OMMANIKUBAHUEM YACMUY 8eujecmad.

Jlabopamopnuie padbomost u onvimol

1. Oyenxa ouamempa amoma MmemoooM psido8 (C UCNOIb308AHUEM
domoepaghuii).

2. OmnbITHI IO HAOIOACHUIO TEIIOBOTO PACIIIMPCHHS T'a30B.

3. OnbITel O OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJSIPHOTO MPUTSHKEHUS
(2/1eKmMpOHHAA 0eMOHCMPayUus).

Pa3nen 3. /IBu:keHne U B3aMMOJAEeHCTBHE TeJl

Mexannueckoe nBHKeHHE. PaBHOMepHOE M HEpaBHOMEPHOE [BH)KCHHE.
Ckopoctb. Cpeodnsas ckxopocms npu HepasHOMepHoM Osudicenuu. Pacuér nmyTtu u
BPEMEHHU JIBUKECHUS.

SBnenue uHepuuu. 3aKoH uHepyuu. Bzaumoodeiicmeue men Kax npuyuUHa
U3BMEeHeHUs1 CKopocmu O08udxceHus men. Macca xkax mepa uHepmuocmu mend.
[InotHocTs BemiecTBa. C8s3b NIOMHOCMU C KOAUYECMBOM MOJEKYl 8 eOuHuye
00véMma sewecmaa.

Cuiia Kak XapakTepUCTUKa B3aumojaeicTBus ten. Cuna ynpyeocmu M 3aKOH
I'yka. Usmepenue cunvl ¢ nomowwpio ounamomempa. SIBIeHUE TATOTCHUS U CUJIA
tsokectd. Cuna msasxcecmu na opyeux naanemax (MC). Bec Tena. HeBecoMoCTb.
Ciio)keHue CUJl, HapaBJICHHBIX 110 OJJHOW npsiMoi. PaBHOelicTByromas cui. Cuna
mpenus. Tpenue ckonvorcenusi u mpenue noxost. Tpenue 6 npupooe u mexuuxe (MC).

Hemoncmpayuu’

HaGmroieHre MexaHu4eCcKoro IBMKEHUS Tea.

N3mepeHne cKopoCTy NPSMOJINHENHOTO IBUKEHUS.
HaGmronenue siBjeHUST HMHEPIIMH.

Hab6mronenune n3MeHeHnst CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TElL.

CrnoxxeHue cuJl, HallpaBJICHHbBIX IO OJTHON MPSIMOM.

JIaﬁopamopubw pabomul u onvimol

1. OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JIBMKEHUA  (LIapuKa
B )KUJIKOCTH, MOJEIN 3JIEKTPUUECKOTO AaBTOMOOWISI U T.I.) (21eKMPOHHAA
oemoncmpauus).

O N

* 31eck 1 lanee IPUBOIUTCS PACUIMPEHHBIN EPEYEHb Ta60PATOPHBIX PAGOT U OMBITOB, U3 KOTOPOTO YYHTEIh
JieTiaeT BEIOOP 10 CBOEMY YCMOTPEHHIO.



2. OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIH IapuKa o
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenne IWIOTHOCTU TBEPAOTO TeNA.

4. OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsHKEHUS
(nedopmanum) Npy’UHBI OT TIPUITOKEHHON CUJIBL.

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIbKEHHUSI

OT Beca TeJia ¥ XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTE U ra30B

HNasnenue. Cnocobvi ymeHvuieHus u yseauueHus oaeienus. /lagnenue 2asa.
3asucumocms Oaeénenus eaza om ob6véma, memnepamypul. llepedaua oasnenus
meepobLIMU meaamu, sHcuokocmamu u eazamu. 3axon llackana. Ilneemamuueckue
MawiuHbl. 3aBUCUMOCTH JIaBIIGHUS KUAKOCTH OT TiayouHsl. Coobwarowuecs
cocyovl. I uopasnuueckue mexanusmoi.

AtMocdepa 3emmm u atmMocdepHOoe naBieHue. [Ipuuursl Cyuecmeos8anuis
8030ywnou obonouku 3emnu. Oneim Toppuuennu. HMzmepenue ammocgheprozo
0asieHus. 3a8UcUmocms ammoc@epHo2o 0asieHust Om 8blCOMbvl HA0 YPOGHEM MOPS.
Ilpubopwl Onsa uzmepenus ammocgpepnoz2o 0asieHus.

eticmesue scuoxocmu u 2aza Ha NOSPYHCEHHOE 8 HUX mesio. BeITanKkuBaromast
(apxumenoBa) cwia. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTh AAaBJIEHUA ra3a OT TEMIEPATYpPHhI.

2. Ilepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

3. CooOmarotuecs Cocy/ibl.

4. ['mapaBauyueckuit mpecc.

3. [IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

6. 3aBUCUMOCTh BBITAJIKHABAOLIEH CHJIBI OT 00BEMA MOTPYKEHHON YacTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKHUBAIONIEN CHIIBI BECY BHITCCHEHHOM JKHJIKOCTH.

8. VYcnoBue 1U1aBaHMS TeN: IUIABAHUE WM TIOTPYKEHUE TEl B

3aBUCUMOCTH OT COOTHOIIICHUS TIJIOTHOCTEH Teja U KUJIKOCTH.
Jlabopamopnuie padbomosl u onvimol

I. HccnemoBanne 3aBHCUMOCTH Beca Telda B BoAC OT 00bEMa
MOrPYKEHHOM B )KUIKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITATKUBAIOIICH CUJIbI, JIEUCTBYIOIIEH Ha TEJO,
MOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JCUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAacCChI TeJa.

4, OMnbITEI, EMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHIIBI,

JEUCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B JKUJKOCTh YacTH
T€Ja U OT IUIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa MM  KOHCTPYHPOBAHHUE  JIOAKHU
Y OIIPEAETICHUE €€ TPY30II0IbEMHOCTH.



Pa3zpnen 5. PaGoTra 1 MOIIHOCTB. JHePrus

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUJIOCKOCTb. [Ipasuno
pasnogecus pviuaea. llpumenenue npasuna pasnogecusi pvluaza K 610Ky. «3010moe
npasunoy» mexarnuxu. KIIJ[ mpocTeix MmexaHu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEeXHUKE.

Mexanuueckass sHeprus. Kunemuueckas u nomeHyuanvHass 3IHepus.
IIpespawenue 00Ho20 8uda mexanuyeckou 3Hepauu 6 Opy2ou. 3aKOH COXPaHECHUS
HHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomut u onvinwl’

1. Onpenenenue padbOTHl CUJIbI TPEHHS] NPU PABHOMEPHOM JABUKEHUU
TeJa M0 TOPU3OHTAILHOU MMOBEPXHOCTH.

2. HccenenoBanne ycioBHil paBHOBECHS pblyara.

3. N3mepenne KIIJ HaKIOHHOM TIUJIOCKOCTH  (31€eKMPOHHAA
oemoncmpauus).

4. N3yueHne 3akoHa COXpaHEHUS] MEXaHUYECKOU SHEPTUU (21eKMPOHHAA
oemoncmpauus).

Pa3nen 6. TenuioBble siBJICHUS

OcHogHble NONOdNCEHUS MONEKVIAPHO-KUHEeMUYECKOU mMeopuu CmpoeHuUs.
gewecmea. Macca u pasmepvt amomos u moaexyn. Onvimoel, noomeepacoaouue
OCHOBHbLE NONONHCEHUSL MONEKYIAAPHO-KUHEMUYECKOU Meopul.

Mopenu TBEPAOro, MXUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuuecxkue u anopguoie mena. Obvscuenue c8oucme 2azo8, HcuoKocmet u
MBEPOLIX Mel HA OCHOBE NONONCEHUN MONEKYAAPHO-KUHEMUUECKOU Meopul.
CMauuBaHue u kanuuisapHule aeieHus. Teniogoe pacuuperue u cocamue.

Temneparypa. Cea3b memnepamypuvl O CKOPOCHbIO MeENi08020 OBUNHCEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl usmeHeHUs GHYMPEHHelU IHEepeUu.
menjonepeoaia U  cosepuienue  pabomsi.  Buoei  mennonepeoauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3TYUEHUE.

KonuuecTtBo Temnotsl. Yoenrvnaa mennoémrxocms eewecmaa. Tennoobmen u
mennogoe pasHosecue. Ypasnuenue meniogozo oanauca.

IInasnenue u omeepoesanue Kpucmaiiudeckux eeujecms. Yoenvhas
mennoma naaenenus. Ilapoobpazosanue u konoencayus. Hcenapenue (MC).
Kunenue. Yoenvnas mennoma napoobpazoeanus. 3a8ucumocms memnepamypul
KUneHust om ammocgeprnozo oasienus. Braxcnocms o30yxa.

DHeprus TOIJIMBa. YoenvHas menioma ccopanus.



Ipunyuner pabomsr mennosvix osueameneu. KII/] mennosoco osucamens.
Tennoswie osucamenu u 3auwuma oxkpyxcaouei cpeovt (MC).

3axon coxpanenus u npespawjenus snepeuu 6 menioswvix npoyeccax (MC).

Jemoncmpayuu

1. HabGnronenne OpoOyHOBCKOTO IBHXKEHHS.

2. HaGmonenue nuddysun.

3. Habmronenue siBieHn CMauMBaHUS U KalWJUIAPHBIX SIBJICHUIA.

4. HaGnrogenue TemioBoro pacivpeHus Tei.

5. W3meHenue napiieHus Ta3a MpU U3MEHEHUM 00bEMa U HarpeBaHHUU
WM OXJIAKJCHUU.

6. [IpaBuia u3MepeHus: TeMIEpaTyphbl.

7. Bunae! Tennonepenayu.

8. OxmnaxieHue Ipu COBEPIICHUH PaOOTHI.

9 HarpeBanue npu coBepuieHn# padOThl BHEITHUMU CHUIIAMH.

10.  CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaGmronenue KumneHusl.

12. HalGnrojeHue mocTOSHCTBA TEMIIEPATYPHI MPHU TIABJICHUH.
13.  Mopgenu TeIIOBBIX ABUTaTEICH.

Jlabopamopnuie padbomosl u onvimol

1. OnbITel MO OOHApPYKEHUIO  JICMCTBUS  CWJI  MOJICKYJISIPHOTO
MIPUTSDKEHUS (271EKMPOHHAA 0EMOHCIMPAUU).

2. OMnBITHI O BBIPALIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHl 10 HAOMIOJECHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH
Y TBEPIBIX TEIL.

4. Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE IIMPHUIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUS BO3/lyXa OT €ro
00BEMa U HATPEBAHMS WIIA OXJIAXKICHHUS.

6. Ilposepka cunome3svl JTUHEUHOU 3ABUCUMOCTHU ONUHBL CHOJOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOU MPYOKe om memMnepamypbl.

7. HaGnrogenne u3MeHeHUs] BHYTPEHHEH »HEpruu Tena B pe3yJbTaTe
Teronepeaayu U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue siBjeHUS TEIJIO0OOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJIBI.

9. Onpedenenue Konuuecmea menjiomsl, HOJIYYEHHO2O 6000l NpU

menioooMeHe ¢ HazpemvlM MemaiiudecKumM YUiuHOpoM.
10. HccnegoBaHue npouecca UCIIapeHHUs.
11. OmnpeneneHre OTHOCUTEILHON BIAKHOCTH BO3TyXa.
12.  Onpeodenenue yoenvrou meniomol niasienus 1vod.

Pazgen 7. JiaekTrpuyeckue U MATHUTHbIE SIBJICHUSI
Inexmpusayus men. JIBa poaa 3JIEKTpUUYECKUX 3apsgoB. B3aumojelcTBue
3apSKEHHBIX TEJ.



Onextpudeckoe noise. /lpunyun cynepnosuyuu 31eKmpudeckux noseu (Ha
Ka4eCmeeHHOM YpPOGHe).

Hocumenu anexmpuueckux 3aps006. dnemenmapuslil S1eKmpudeckutll 3apsio.
Cmpoenue amoma. 1IpOBOIHMKA W  AUAJIEKTPUKU. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO0 3apsijia.

OIJIEKTPUYECKUN TOK. Ycnosus cywecmeoganus 31eKmpuiecko20 mokKd.
M CcTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS SJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DNIeKMpU1ecKuil MoK 8 HCUOKOCMSX U 2a3aX.

Pabora W MOIIHOCTH SJEKTPUUECKOTO TOKa. 3axon Jicoyns—/lenya.
Onekmpuueckue yenu u nompeoumeny d1eKMpU4ecKol dHepeuu 6 Oblmy.
Onektpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HamnpsbkeHue. ConpoTUBICHHE
MPOBOJHUKA. YoenvHoe conpomusnenue sewecmaa. 3akon OMa Jyist yqacTKa IeTu.
[TocnenoBaTenbHOE M TApaUICIbHOE COEAUHEHUE MPOBOAHUKOB. Kopomkoe
3ambiKaHue.

[loctossHHBIE ~ MarHWThHl.  B3auMonelcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
Mazcnumnoe none. Macnumnoe none 3emau u e2o 3uayenue OJisl HCUSHU HA 3eme.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moxa. Ilpumenenue
INEKMPOMACHUMOE 8 mexHuKe. [lelicmeue MAcHUMHO20 NOAA HA NPOBOOHUK C
MOKOM. Dnekmpoogueamerns NOCMOSHHO20 moxa. Hcnonvzosanue
an1eKmpooguzameneti 8 MexHU4yecKux YyCmpoucmeax u Ha mpascnopme.

Onvimur @apades. Asnenue snexkmpomacnumnon unoykyuu. Ilpasuno Jlenya.

Anexmpozenepamop. Cnocobvi  nonyuenusi — 21eKMPUHECKoUu  IHepul.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu

1. DneKTpu3aius Tel.

2. JBa poja 3JIEKTPUUECKUX 3apsiioB U B3aUMOJCHCTBUE 3apSKEHHBIX
TelL.

3. Y CTpOHCTBO U JEUCTBUE SJIEKTPOCKOMA.

4. DIIEeKTpOCTaTUYECKast HHIYKIUS.

5. 3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.

6. ITpOBOIHUKH ¥ AUDIEKTPUKH.

7. MonenupoBaHue CUIIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.

8. M cTOYHUKHN OCTOSIHHOTO TOKA.

9. JlercTBUS 3NEKTPUUECKOTO TOKA.

10.  DnexTpudeckuil TOK B AKHUJIKOCTH.

11. T'a30BbIi1 pa3ps.

12. H3mepeHue cUibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3MeKTpUYECKOro HAPSIKEHUS BOJIbTMETPOM.

14.  Peocrar n MarasuH CONIPOTUBJICHUN.

15.  B3zaumojzencTBHE MOCTOSHHBIX MArHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH PA3ACICHUS MTOTOCOB MArHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmpIT Dpcrena.



19. MarnuTtHoe noJie ToKa. IJIEeKTPOMAarHur.

20. Jle¥icTBME MarHUTHOTO IOJII HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTraTeNb IOCTOSIHHOIO TOKA.

22. HccnenoBaHue SABIEHUS NEKTPOMATHUTHOW HHAYKIIHH.

23.  Omnsbrtel @apajes.

24. 3aBHCHMOCTb HAIIPABJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

25.  DNeKTporeHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnuie padbomosl u onvimol

1. OnpITel 1O HAOMIOJIEHUIO SJEKTPU3AMHU TeJl WHAYKIUEH U TpH
COTPUKOCHOBEHHUH.

2. HccnenoBanre AEUCTBUS AJICKTPUUYECKOTO IMOJISI HA TMPOBOJHUKH U
JTUDJICKTPUKH.

3. COopxka u nmpoBepka pabOThI JIEKTPUIESCKOM IISITH ITOCTOSHHOTO TOKA.

4. W3mepenne u peryJnpoBaHue CUIIBI TOKA.

5. N3mepenne n peryanpoBaHue HAIPSHKEHUS.

6.  Hccrneoosanue 3agucumocmu Cuivbl mokKd, uoywe2o uepe3 pe3ucmop,
Om CONpOMUBIEHUs Pe3UCMOPA U HANPANCEHUS] HA Pe3UCHope.

7. Onvimel,  deMoHCcmpupylowue  3A8UCUMOCTMb  JIeKMPUUECKO20
CONpOMUBIEHUsL NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEeyHO20 CedeHusl U
mamepuana.

8. IIposepra npasuna cnodxceHus HAnpAMCeHU NPU NOCAe008AMENIbHOM
COeOUHeHUU 08YX PE3UCOPO8.

9. Ilposepra npasuna 0ns cuivl moxa npu NApaiieibHOM COeOUHeHUU
pe3ucmopos.

10. Ompenenennie pabOTBI  DIEKTPUUYECKOTO TOKA, WAYIIETO Yepes
pe3uCTOp.

11.  OmnpeneneHue MOIMHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIIEMOM Ha
pe3ucTope.

12.  HccnenoBaHne 3aBUCHMOCTH CHJIBI TOKA, UAYIIErO YEPE3 JaMIIOUKY,
OT HaIIpsDKEHUS Ha HEH.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnegoBaHrne MArHUTHOTO B3aUMOJAECHCTBHS IOCTOSIHHBIX MArHUTOB.

15. H3yuyeHne MAarHUTHOrO TOJII TOCTOSHHBIX MAarHUTOB IMpPU UX
00BbEIMHEHUU U Pa3/IeJICHUN.

16. HccnegoBaHue JEWCTBUSL AJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI B3aUMOJACHCTBHS
KAaTyLIKW ¢ TOKOM M MarHuTa OT CHJIbl TOKA U HaIPpaBJIEHUS TOKA B KaTyLIKE.

18. HM3ydeHwue neicTBHS MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmpoosu2amess.

20. H3mepenue KII/] amexkTpoaBUraTenbHON yCTAHOBKH.



21.  OnpITBI MO MCCIEAOBAHUIO SIBJCHUS JJICKTPOMArHUTHOW WHAYKIIUM:
UCCIIEIOBAaHUE U3MEHEHUM 3HAUEHUS U HAINPABIICHUS! UHYKIIMOHHOTO TOKA.

Pa3znes 8. Mexanuveckue siBJICHUA

Mexannueckoe JABWkeHHEe. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWXEHHsA. PaBHOMEpHOE MNPAMOJIHUHENHOE
nBwkenue. Hepasnomeproe npamonuneiinoe ogudicernue. CpenHsisi U MeHOBEHHAs
CKOpOCHb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe osudicenue. CBOOOTHOE
najgenue. Onvimul I anunes.

Jluneunas u yenoeasa ckopocmu. Llenmpocmpemumenvrnoe yckopeHue.

[Iepsbiii 3akoH HeroTona. Bropoi 3akon Herotona. Tpernii 3akon HeroToHa.
Ipunyun cynepnozuyuu cu..

Cuna ynpyeocmu. 3axon [yka. Cuna mpenus: cuia mpeHus CKOAbIHCeHU,
cuna mpeHus noxosl, opyaue uobl MpeHusl.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TITOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. /[euswcenue nnamem e6okpye Coanya (MC). Ilepsas rocmuueckas
ckopocmb. Hegecomocmuv u nepecpy3Ku.

PaBHOBecue maTepuanbHON TOUKU. AbconomHo meépooe meno. Pasnosecue
meépoo2co mena ¢ 3aKpenyiéHHou ocblo epawjeHus. MoMeHT cunbl. [lenmp
msiocecmu.

Nmnynee Tena. Mzmenenue umnyavca. Mmnynsc cunvi. 3aKOH COXpPaHECHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexannyeckass paboTta U MOIIHOCTh. PaboTa cuim TsSXKeCTH, ynpyeocmu,
mpenus. Cesa3b snepeuu u padomul. IloTeHIMaNbHAS SHEPTUS TENA, IOJHATOTO HaJ
IIOBEPXHOCTBIO  3eMIM.  [lomeHnyuanvHas  3Hepeus  CoHcamou  NPYIUCUHDBL.
Kunernueckas sHeprusi. Teopema o xunemuueckou sHepauu. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPIUHU.

Hemoncmpayuu

l. Habmronenne MexaHu4ecKoro ABMKEHHS T€la OTHOCUTENIBHO Pa3HbIX
TEJ OTCYETA.

2. CpaBHEHHE IIyT€ U TPACKTOPHM JABUKEHUS OJHOTO U TOrO XK€ Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

3. N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO IBUYKEHUS.

4. HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHUSI.

3. HaGnrogenue 1BH>KEHHS Tela IO OKPYKHOCTH.

6. HaGnrogenne MeXaHWMYeCKUX SIBICHHM, MPOUCXOISAIIMX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHMSI T€Ja OT MAacChl Tella W JCHUCTBYIOIIEH Ha
HETO CHUJIBL.



8. Habnroienue paBeHcTBa CUII PU B3aUMOJICUCTBUU TET.

9. N3meHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya umiynbca IIpy B3aUMOIEHCTBUM TEIL.

11. TIpeoOpa3oBaHus 3HEPTUU PHU B3aUMOACHCTBUU TEIL.

12. CoxpaHeHue nMIyJbca Py HEYNIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMIYJIbCa MPU a0COITIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HalGnroaeHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHHE MEXaHMUYECKOW SHEPTUU MTPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHME MEXaHMYECKOW OHHEPrUM IIPU JBWXKECHHHM Tela I0J
JENCTBUEM IIPYKHUHBI.

Jlabopamopnuie padomul u onvimul

1.  Koucmpyuposanue mpaxma 011 pazeoHa u  OdlbHeuuezo
PABHOMEPHO20 OBUNCEHUS WAPUKA UL METEHCKU.

2. OrnpeneneHue cpeiHel CKOPOCTU CKOJIBKEHUS OpyCKa WK JABUKEHUS
HIapUKA 110 HAKJIOHHOW IUTIOCKOCTH.

3. Onpenenenne yCKOPEHHUs Tella NPU PaBHOYCKOPEHHOM JBHKEHHUH 110
HAKJIOHHOU TIJIOCKOCTH.

4. HccnenoBanve  3aBUCUMOCTH  MYTH  OT  BpPEMEHU  MpHU
PaBHOYCKOPEHHOM JBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

5. IIposepka eunomeswvl: eciu npu pagHOYCKOPEHHOM O8UdCeHUU 0Oe3

HaYaabHOU cKopocmu nymu OMHOCAMCA KAK pﬂd HeYemmwix yucein, mo
coomeemcmeayrowue npomesNCymKu 6pemeru 00UHAKOGHIL.

6.  HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHS OT CHJIBI
HOPMAaJIbHOT'O J1aBJICHUSI.

7. Omnpenenenue kKodhGUITMEHTA TPEHUS CKOTBKCHHUS.

8. Onpenenenue KECTKOCTH MPYKUHBI.

9. Onpenenenue pabOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHH

TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.

10. Omnpenenenue pabOTHl CUJIBI  YOPYrocTH TPU  TOABEME Tpy3a
C MCMOJb30BAHNEM HEMOBUKHOTO U TIOJIBU’KHOTO OJIOKOB.

11. H3yueHue 3aKkOHA COXpaHEHUs SHEPTUU.

Pa3znen 9. MexannuecKkue KoJ1e0aHUA Y BOJTHBI

Konebarensnoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOaHUMN: IepUo,
4acToTa, aMIUIuTyaa. Mamemamuueckutl u npysrcunnsii maasmuuxu. Ilpespawenue
SHepeUU Npu Ko1ebameibHOM 08UNHCEHUU.

3aryxatomue konebanus. BeinyxneHHbie Konaebanus. Pezonanc.

Mexannueckue BOJIHBI. (CBOICTBA MEXaHUYECKHX BOJIH. [Ipodonbhbie u
nonepeumvie 60JHbI. J{MUHA B60IHbI U CKOPOCMb €€ PACNPOCMPAHEHU.
Mexanuueckue onnvl 8 meépoom meie, ceticmuueckue sonmvl (MC).

3ByK. I pomxocms 38yKa u evicoma mouna. Ompadsicenue 38yka. Mngpazeyx u
VIbMPA3BYK.

Hemoncmpayuu



1. HaGmaronenune kojie0aHuii T moJ JIEUCTBUEM CHIIBI TSKECTH W CHUJIBI

YOPYTOCTH.

2. HabGnronenue kosie0aHuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HabGnronenune BoIHYXAEHHBIX KOJI€OaHHUI U PE30HAHCA.

4. PacnpocTpaneHne npoaoJIbHBIX U ITONEPEYHBIX BOJIH.

S. HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pE30OHAHC.

Jlabopamopnuie padbomosl u onvimol

l. OmnpeneneHue 4acToThl M IEpUoOJa KoJeOaHMM MaTeMaTH4eCKOro
MAasITHHKA.

2. Omnpenenenue 4acToTsl U NEPUOAA KOJICOAHUN MPYKUHHOTO MassTHUKA
(2;1eKmpoHHan 0emoHCmpauusi).

3. HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN TMOJBEIIEHHOTO K
HUTH Tpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TepHOAa KojeOaHWUW MPY>KUHHOTO
MasTHUKA OT MACCBI I'Py3a (2/1eKMPOHHAA 0EMOHCMPAUU).

3. [TpoBepka HE3aBUCUMOCTH MEPHOJIa KoJieOaHU Tpy3a, MOIBEIIIEHHOTO
K HUTH, OT MAcCChl Ipy3a.

6. OnbITEI, J@MOHCTPUPYIOIIUE 3aBUCHUMOCTh TIepuojaa KoyieOaHuit
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepenne yckopeHHss CBOOOAHOIO MAaJCHUS  (271eKmpoHHAA
oemoncmpauus).

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOJHBL.  Coticmea
anekmpomacHumuvlx 6oaH. Llkana snexmpomachumuvix 6oaH. Hcnonvzosanue
9NEKMPOMACHUMHBIX GOIH 0151 COMOBOU CEA3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu

1. CBOICTBA PJIEKTPOMArHUTHBIX BOJIH.

2. BosnHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimor’

1. N3ydeHne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C  MOMOILBIO
MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIC SIBJICHUA

JlyueBas  momens  cBera.  Mcrounumkm — cBera.  [Ipamonuneunoe
pacnpocmpanenue ceema. 3ammenus Connya u Jlynoi. Otpaxenue csera. [liockoe
3epKano. 3aKkoH ompadiceHus ceema.

[Ipenomnenue cBeta. 3aKOH MpenoMiieHusi cBeta. [lonnoe eHympenHee
ompaoicenue ceema. HMcnonv3osanue NOIHO20 BHYMPEHHE20 OMPANHCEHUS 8
ONMUYECKUX CBEMOBOOAX.



Jlunza. Xom nydei B JmH3e. Onmuueckas cucmema ghomoannapama,
mukpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bauzopykocms u
0AIbHO30PKOCHIb.

Paznoowcenue 6enoco ceema 6 cnexmp. Onvimur Hviomona. Cnoowcenue
CNEeKMPAlIbHbIX YBEMmos.

Hemoncmpayuu

1. IIpsAsmonuHerHOe pacipoOCTpaHEHUE CBETA.

2. OTtpaxeHnue cBera.

3. [lonyyenne wu300pakeHUd B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKajiax.

4. IIpenomiienue cBera.

3. OnTruyeckuil CBETOBO/I.

6.  Xop ydeil B coOOMparoIei InH3e.

7. XO0J Iy4Yer B pacCEenBaIOIIEH JINH3E.

8. [Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

9. [TpuHnun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10.  Mopens rnaza.

11. PaznoxeHue 0enoro cBeTa B CIEKTP.

12.  Tlomyuenue 6esoro cBera Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnuie pabomosl u onvimol

1. HccnenoBanre 3aBUCUMOCTH Yrja OTPa)X€HHSI CBETOBOTO Jyda OT
yIJia MaJIeHHus.

2. N3yyeHue XapakTEepUCTHK HW300pKEHHS TIPEeIMETa B IIJIOCKOM
3epKale.

3. HccnenoBanre 3aBUCUMOCTH yrjla MPEJIOMIICHUS] CBETOBOTO Jyda OT
yIJia MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

4. [Tomydyenmne n300paxxeHU C TOMOIIBI0 COOMPAFOIIICH JTUH3HI.

3. Onpenenenue (POKYCHOIO  PACCTOSIHUS U ONTUYECKOM  CHJIBI
coOuparonieit JTUH3bI (2/1eKMPOHHAA 0EMOHCMPAUUL).

6. OnbITEl MO PAa3JI0KEHUIO O€JIOro CBeTa B CHEKTP (21eKmpoHHAsA
oemoncmpauus).

7. OMNBITEI IO BOCIPUATHIO I[BETA MPEIMETOB IIPU UX HAOJIOJIEHUN Yepe3

[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS

Onwvimol Pesepgpopoa u nnanetapHas mojens atroma. Mojaens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PannoaktuBHOCTE. Anbpa-, bema- u camma-usnydenus. CTpOEHHE aTOMHOTO
anpa. Hyknonnas modenv amomnoco s0pa. HMzomonwi. PaduoaxkmusHvie
npespawjenus. llepuoo nonypacnada amomuulx soep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO MU MACCOBOTO YHCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuxu snepeuu Connya u 36é30 (MC).



SnepHas sHepretuka. /leiicmeus paouoaKkmuBHblX USIYHYEHUU HA JHCUBble
opearuzmsl (MC).
Jemoncmpayuu

1. CrekTpbl U3Ty4YEHUS U TOTJIOMICHUSL.

2. CnexTpsl pa3au4HbIX Ia30B.

3. Cnektp Boaopoaa.

4. HaGmronenue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka HOHU3UPYIOMINX U3ITyUESHHM.

6. Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopnuie padbomout u onvimol

1. Habnwooenue cniownsix u iunetiuamsix Cnekmpos uyueHus.

2. HccnenoBanne TpEKOB: U3MEPEHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpadusim) (2.1eKmpoHHAA OEMOHCMPAYU).

3. N3mepenne paanoakTUBHOTO (OHA (271eKMPOHHAA 0EMOHCMPAYU).

IHoBTOpHTEIBLHO-00001IAKOIIMIA MOAYIb

[ToBTOpUTENHEHO-0000IAIOIMI MOTY/Ib PEHA3HAYEH ISl CHCTEMATU3ALUU
1 000011IeHHs TPEAMETHOTO COAEP>KAaHUS U ONbITA ACSITEIBHOCTH, IPUOOPETEHHOTO
IPU U3YYEHHUH BCETO Kypca (pU3UKU.

ITpu n3yyeHuu TaHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIeSITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS TOCTHIKEHUE NMPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHO-HAY4YHasl TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJIOB UCCIIEI0BAaHUS
SBIICHUI TPUPOJbI UM TEXHHUKH, OBJAJCHHE YMEHHUSMU OOBIACHATH (PU3NUYECKHUE
ABJICHHS, TPHUMEHSS TMOJYyYEHHbIE 3HAHUSA, pelarb 3aJadyd, B TOM YHUCIE
KAUECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHANTBHO AESATEIBHOCTHBIN XapaKTep JaHHOTO pa3jielia pPealn3yeTcs
3a CYET TOTr0, YTO yHAIlIUECs BBITOIHSIIOT 33/IaHUsA, B KOTOPBIX UM MpPEIaraeTcs:

" Ha OCHOBE NOJYYEHHbIX 3HAHMM pACIO3HABATb M HAy4YHO OOBACHSTH
¢duznyeckue BICHUS B OKpPYXKaIOLIeH MpUpo/ie U MOBCETHEBHON KU3HU;

" JCHOJB30BaTh IOJ  PYKOBOACTBOM  II€[jarora  Hay4yHblE  METOJbI
UCCle0BaHus (U3UYECKUX SBJICHWWA, B TOM 4YHUCIE JUIsI MPOBEPKU THUIIOTE3 H
MOJIyYEHHS TEOPETUUECKUX BBIBOJOB;

® OOBSCHATH C OMOPOM HA JTUAAKTUYECKHUI Marepuai nocie o0CyXIEeHHUs C
IIEarOroM Hay4yHble OCHOBBI HauOoJee Ba)XKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEp, NMPAKTHYECKOTO HMCIOIb30BAaHUS PA3JIMYHBIX HUCTOYHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPIHUN.

Kaxpgas w3 TeM JaHHOro pasfena BKJIKYAeT SKCIEPUMEHTAIBHOE
UCClleJoBaHHE O00O0OIIAIOIIET0 XapakTepa Ha YCMOTpPEHHE Iefarora M IpU ero



noMomu. Pasaen 3aBepmiaercss MPOBENCHUEM AWArHOCTUYECKOW M OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIIKOJIBI.

IINTAHUPYEMBIE PE3VJ/IBTATBI OCBOEHHA YYEBHOI'O
INPEAMETA «®PU3UKA» HA VPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUAA

B nienmom pesynbpTaThl ocBoeHus oOydarommmucs ¢ 3[1P yuebroro npenmera
«Du3uka» TOJKHBI COBIIAJATh € pe3ysibTaraMmu PepepanbHoil padoyeit mporpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

Haubosee 3HauMMbIMU SIBIISIOTCS:

JINYHOCTHBIE PE3VJ/IBTATBI:

B pesynbraTe n3yueHus pu3suky Ha ypoBHE OCHOBHOT'O 00IIEro 00pa30BaHUs
y obyuatomierocsi ¢ 3IIP Oynyr chopmupoBaHbl cienyronye JUYHOCTHBIE
pe3yNbTaThl B YaCTH:

1) maTproTUYECKOro BOCIIUTAHHUS:

IPOSIBJIICHHE UHTEPECA K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHICKUX yUEHBIX (PU3UKOB;

2) rpa)KJaHCKOTO U JyXOBHO-HPABCTBEHHOIO BOCIIUTAHMSL:

TOTOBHOCThH K aKTUBHOMY YYacCTHIO B 00CYX IEHUHN 00ILECTBEHHO-3HAYNMBIX
U 3TUYECKHUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHHIM
busuKy;

OCO3HAaHUE BAKHOCTH MOPAIBHOITUYECKUX IPUHLUIIOB B JCSATEIBHOCTH
YUYEHOT0;

3) 5cTeTUYEeCKOro BOCIIUTAHUS:

BOCIIPUSATUE ICTETUUECKUX KauyecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) LIEHHOCTH HAYyYHOT'O NTO3HAHUSA:

OCO3HaHWE IEHHOCTU (U3MUECKON HAyKM KakK MOIIHOIO HHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISAIOLIEH
KYJbTYpBHI;

pa3BUTHE HAY4YHOH JI0OO3HATENBHOCTH, MHTEpECa K HCCIEI0BATEIbCKOM
NEeSATEeNbHOCTH;

5) popMupoBaHus KyJIbTYPhI 310POBbSI K IMOIIMOHAIHLHOTO 0JIArOMOTYYHS:

OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHUpPE, Ba)XXHOCTH MpaBuUi O€30MacHOrO IOBEJIEHUS Ha
TpPaHCIIOPTE, HA J0pOorax, C SJEKTPUUYECKMM M TEIUIOBBIM O0OpYJIOBaHUEM B
JIOMAIIHUX yCIIOBHSX;



c(OpMHUPOBAHHOCTh HaBbIKa pe(pIEKCUU, MNPU3HAHHWE CBOEr0 IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

6) TpyZ1OBOr0 BOCHUTAHMUS:

7) aKTHBHO€ y4acTH€ B PEIICHHUU MPAKTHUYECKHX 3a1ad (B paMKax CEMbH,
o0pa30oBaTeIbHON  OpraHu3alii, HACEJIEHHOr0 IyHKTa, pPOJHOrO  Kpas)
TEXHOJIOTUYECKOW U COLMAIbHOW HANpPaBIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U
(bu3NYeCcKuX 3HAaHUM;

MHTEPEC K MPAKTUUECKOMY U3YUEHUI0 MPodeccuil, CBA3aHHBIX C GUBHUKO;

8) 3KOJIOTUYECKOTO BOCITUTAHMS:

OpUEHTalUsl Ha NMPUMEHEHHE (U3NYECKUX 3HAHUM JUIs pellleHus 3aJay B
00J1acTH OKpY’Karollel cpe/ibl, INIAHUPOBAHMS IOCTYIIKOB U OLIEHKH X BO3MOYKHBIX
MOCJICICTBUH JIJISL OKPY’KAIOLLIEN CPELBI;

OCO3HaHue TI00aJIbHOr0 XapakTepa HKOJIOTHUYECKUX MpoOjIeM U myTed ux
peleHns;

9) aganTanuu K HM3MEHSIOIIMMCS YCJIOBHUSM COLMAIBHOW W IMPUPOIHOM
Cpenbl:

NOTpeOHOCTh BO B3aMMOJCHCTBUU IpPU BBINOJIHEHUH HWCCIEAOBAHUM U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTh OIBITY U 3HAHUSM APYTHX;

MOBBIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
JIEATENIbHOCTD;

HOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4YHCIIe (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NYECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHMUE NePUITMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

IUIAHWPOBAHHUE CBOETO pa3BUTHA B NPHUOOPETEHUH HOBBIX (UINYECKUX
3HAHM;

CTPEMJICHHE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBS3H IIPUPOIbI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJI0OQJIbHBIX MOCTIEACTBUM.

Osnaoenue YHUBEPCAIbHLIMU yueoHbIMU nO3HABAMEIbHBIMU
oelicmeuamu:

1) 6a30BbIC JIOTHYECKUE ICUCTBUS:

BBISBJSIT M XapaKTepHU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(ssBIEHUN);

yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KiacCU(DUKAIMKA, OCHOBAHUS IS
0000IIIeHHS U CPAaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJTFOCHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBJISATh TIPUIMHHOCIICJCTBEHHBIEC CBS3U TIPU  HM3YYCHUH (U3HUCCKUX
SIBJICHUA W TIPOIICCCOB, MPOBOJNTH BBIBOJBI C HMCIOJB30BAHMEM JICTYKTUBHBIX U



WHIYKTUBHBIX ~ YMO3aKJIIOUCHHWH, BBIJBUTATh TUIOTE3bl O  B3aWMOCBS3SIX
(bU3HYECKUX BEIMYUH, IPU HEOOXOAMMOCTH IO PyKOBOJACTBOM YUUTEIIS,

BbIOMpaTh CMOCO0 pemieHus ydeOHOW (Gu3nyYecKoil 3amayu (CpaBHEHHE
HECKOJIBKHX BAapHUAHTOB pEILIEHUs, BBIOOp HAMOOJEe MOAXOASAIIEr0o € YYETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB) TIOT PYKOBOJICTBOM yUUTEJIS.

2) 6a30BBIC UCCIIEA0BATENHCKUE ICUCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT TTO3HAHUS;

IPOBOJUTH 110 IIJIaHY OIIBIT, HECIOXKHBIM (U3UYECKUH SKCIICPUMEHT,
HEOOJbIIOE HCccNeoBaHUE (U3MUECKOTO SIBICHHS, MPU HEOOXOAMMOCTU TMOA
PYKOBOJICTBOM YUMTEJIS;

dbopmyupoBaTh OO0OOIIEHUS W BBIBOABLI IO PE3yjbTaTaM IPOBEIEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIEAOBAHUS C OMOPON Ha TUTAH/aJITOPUTM.

3) pabota c uHpOpMAITHEIA:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alPOCHI TIPH TIOUCKE U
orbope nHpOopMaAIUH WK JAHHBIX C YIETOM MPEUI0KEHHON YyueOHOH hU3NYECcKOit
3a/1a4u, P HEOOXOAMMOCTH IO/l PyKOBOJACTBOM YUUTEIIS,

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh MH(GOPMAIHMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CaMOCTOSATENILHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  MpeacTaBICHUS
uHQOpPMAIlMU W WILIIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JyarpaMMaMu, MHOM Tpadukoil 1 X KOMOMHAIUSIMU, TIOJT PYKOBOJICTBOM YUMTEJIS.

Osnadenue  yHUGEPCATbHLIMU  YUEOHLIMU  KOMMYHUKAMUBHHIMU
oelicmeuamu:

1) obmenue:

B XoJle OOCYyXJeHHS Yy4yeOHOro maTepuaia, pe3yJbTaToB J1abopaTOpPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXXIaeMOW TEMBI W
BBICKA3bIBaTh WJICH, HAIEJICHHBIC HAa pEIICHWe 3a7aud |  MOJICpKaHHe
0J1aroKeaaTeaIbHOCTH OOIIEHMS,

COTIOCTAaBIISATH CBOM CYXKJICHHUS C CYXKJICHUSIMH APYTHX YYACTHUKOB JIUAJIOTA,
OoOHapYy>KUBaTh Pa3IMUNE U CXOACTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

nyOJUYHO MPEACTABIATh PE3yJIbTaThl BBHIMOJHEHHOTO (DH3UYECKOTO OIbITa
(3KCnIepUMeHTa, UCCIEOBaHMs, MPOEKTA).

2) coBMECTHas JIeITeIIbHOCTh (COTPYAHUYECTBO):

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI MPU PEIICHUH KOHKPETHON (PU3UIECKOM MPOOIIeMBbI;

NPUHUMATH 1IEJTM COBMECTHOM JEATENHHOCTH, OPTaHU30BBIBATH JACHCTBUS 110
e€ JOCTKEHUIO: PACTIPENENsIiTh POJH, OOCYXIaTh MPOIECChI W PE3yJbTaThI
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAs Ka4yeCTBEHHOTO Pe3yJbTaTa II0
CBOEMY HANpPABJICHUIO W KOOPAWMHHUPYS CBOM JACUCTBUS C JAPYTHUMH YWICHAMHU
KOMaH/IbI;



OLICHHMBATh KAa4ye€CTBO CBOEro BKJIaJa B OOMIMI HPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHUA.

Ognaodenue ynugepcanibHbIMu Y4eOHbIMU PECYIAMUEHBIMU OCUCMEUAMU:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B AKU3HEHHBIX M YUEOHBIX CUTYaIUAX, TPEOYIOMUX IS
peteHust GU3NYECKUX 3HAHUH;

OPHUEHTHPOBAThCS B  PA3NUYHBIX  TMOAXOAAX  NPHUHATHS  PEIICHUH
(MHIUBUIYaTbHOE, TPUHATHE PEUICHUS B TPYIINE, MPUHATUE PEIICHUA TPYIION);

COCTaBIATh aJNTOPUTM peuieHus (U3MUECKOM 3ajauyd  WiIM  IUIaHa
UCCIIEJOBAHMSI C YYETOM HMMEIOIIMXCS PECypCcOB U COOCTBEHHBIX BO3MOYKHOCTEH,
10J1 PYKOBO/ICTBOM YUHUTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY CHUTyallMd U I[peajarate IjiaH €€ W3MEHEHHus, IpH
HEOOXOMMOCTH TIOJT PyKOBOJICTBOM YUHUTEJIS;

OOBSACHATh  NPUYMHBI  JIOCTHOKEHHS  (HEJOCTHIKEHHS)  pPE3yJIbTaToOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

3) SMOLIMOHATILHBIN UHTEIJIEKT:

CTaBUTbH CeOs1 Ha MECTO APYroro 4eJoBeKa B XO0JI€ CIopa WK JAUCKYCCUHU Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.

4) npuHATHE ce0s U IPYTHUX:

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelIeHnr (PU3NUECKUX 3a]ad WU B
YTBEPKACHUSIX Ha HAYUYHbBIE TEMbI M TaKOE K€ IIPaBoO JPyroro.

TpeGoBaHus K NpeAMETHBIM pe3y/JIbTaTaM 0CBOEHHS Y4eOHOr0 peamera
«@Pusukay, pacnpeaeaeHHbIe M0 rogamM 00y4eHHUs

Pesynpratel o rogam (GopMyJIUpYIOTCS MO MPUHLHUIY TOOABIECHHS HOBBIX
pe3yNbTaTOB OT roja K roay (pe3yipTaThl OYEPEIHOTO roja MO YMOJIYAHHIO
BKJIIOYAIOT Pe3yJIbTaThl MPEAbITIYIIHX JIET).

7 KIIACC

[IpenmeTHble pe3ynabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:

- OPHEHTHPOBATHCS B TOHATHUSX U OMEPUPOBATH MMH Ha 0a30BOM YPOBHE:
bu3nYecKue U XUMUYECKUE SBIICHUS, HAOIOICHHUE, SKCIICPUMEHT, MOIEb,
TUIO0Te3a; €IWHUIBI (PU3WYECKHX BEIWYHMH, aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUSI BemiecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE); MEXaHUYECKOE
IBIDKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOIMHEHHOE), TpaeKTOPHs,
paBHOJEHCTBYOIAss  cwi, jAedopmarus  (ympyrasi, IUIacTHUYEecKas),
HEBECOMOCTh, COOOINAIONINECS COCYIbI, C OINOPOH Ha TUAAKTHYCCKHIA
MaTepua



paznuyarh siBeHus (nud@ys3us; TEMIoBOe NBIKEHHE YaCTHUIl BEIIECTBA;
pPaBHOMEPHOE  JIBIDKCHHE,  HEPaBHOMEPHOE  JIBJKCHHE,  WHEPLUS;
B3aUMOJICHCTBUE TEII, pasHOBecue MEEPObIX mell C 3aKPEeniéHHOU OCbio
epawjeHus; epeaada IaBieHusl TBEPABIMUA TEJIAMHM, )KUJIKOCTSIMHU U ra3aMu;
aTMoc(pepHOE JaBJieHHUE; IUIABAaHUE TeJ; MpEeBpaAlleHUS MEeXaHUYEeCKOU
HHEPryHr) MO OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE, ITOCIIE MTPEABAPUTEIHLHOTO
00CYXJIEHHUSI C TEeJIaroroMm;

pacmo3HaBaTh  MPOSIBIIEHWE  M3YUYEHHBIX  (PU3NYECKHX  SBJICHUM B
OKPYaIOILLEM MUPE, B TOM YUCIe (PU3NUECKUE SIBICHUS B IPUPOJAE: TPUMEPDI
JBIKEHUSI C PA3IUYHBIMU CKOPOCTSIMH B JKMBOM M HEXUBOWU MPHUPOJIE;
JEUCTBUE CUJIBI TPEHHUS B NPHUPOJE M TEXHUKE; BIUSHUE aTMOC(HEPHOro
JTABJICHUS HA KUBOM OpraHu3M; IJIaBaHUE PbIO; phIUar B TEJE YeJIOBEKa; MPU
TOM TMEPEBOAMTH MPAKTHUECKYIO 3aJadyy B Y4YEOHYIO, BBIICISTH
CYILIECTBEHHbIE CBOMCTBA/MpPU3HAKA (PUBNYECKUX SBJICHUH C TIOMOUIBIO
Mearora;

ONKCHIBATh M3YYECHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3YSI
bu3nUecKre BEIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIIHASI CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC TEJIa, CUla
TpeHUs, AaBJlIeHHUE (TBEPIOTO TeNa, )KUIKOCTH, I'a3a), BRITAIKUBAIOLIAS CHJIA,
MexaHuveckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 (PUIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB, KHUHETUYECKas W
MOTEHIMAJIbHASI YHEPTHUsA) C ONMOPOW Ha CXEMYy; IPHU OMHCAHUM PACKPHIBATH
(buU3HYECKUI CMBICI UCTIONB3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IUHULIBI
(bUBUYECKUX BEJIMYMH, HAX00UMb QOpMYabl, CceA3bl8arOujue OAHHYIO
Qusuyeckyro @eruuuHy ¢ OpyeUMuU BeIUYUHAMUY, CMPOUmMsb epaghuxu
U3YUEHHbIX 3A8UCUMOCIEN PUULECKUX BeIUYUH C OTIOPON HA TUIaKTUUYECKUN
Marepual;

XapaKTepu30BaTh CBOMCTBA Tei, (U3MYECKUE SBICHUS W MPOIIECCHI,
UCIIONB3Ys TpaBujia CIOXKEHUs Cui (BIOJb OAHOW TpsiMOM), 3akown [yka,
3axon llackans, 3axkon Apxumeoa, npasuno pasnogecus pwvluaza (010Ka),
«30]10moe npasuio» MexaHuku, 3aKOH COXPaHEHHsI MEXaHUYECKON dHEPIUu;
Ipy TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aNUCLIBAMb €20
mamemamuyeckoe — ulpajxceHue  noo  pYKOBOOCMBOM  hedazozd  C
obcydcoenuem niana pabomol,

OO0BSCHATH (U3UUECKHUE SBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: MpH
MOMOIIM TIEJarora BbIABIATh MPUUYUHHO-CJIEJACTBEHHbBIE CBSI3H, CTPOUTH
00BsiCHEHHE M3 1—2 JOTrMYeCKHX IMIaroB C OMOpord Ha |—2 HM3ydeHHBIX
CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemaTh TUIOBBIE PACYETHBIE 3a7auM B lIEWCTBHE C ONOPOM Ha AJIITOPUTM,
MpeIBapUTEIHLHO pa300paHHBIM COBMECTHO C MEAroroM, UCIOJb3Ys 3aKOHBI
u GOopMyJibl, CBS3bIBaIONIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHallM3a



YCIIOBUS 3aJ]auM 3alMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (pU3MUecKHe
BEJIMYMHBI B (DOpPMYJBl U MPOBOJIUTH PAcU€Thl, HAXOJUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIMMBbIE ISl pEUIeHUs 3a7a4, OLEHHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacno3HaBaTh NOpOOJIEMBbI, KOTOPHIE MOXXHO PpEIIUTh MNpU HOMOLIU
($u3nYECKUX METOJIOB MOCIE MPEIBAPUTEIBLHOIO 00CYXKIECHUS C N1EJarorom;
IpY NOMOIIM IeJjarora B ONMKUCAaHUU HCCIEA0BAHUS BbIIEIATh POBEPIEMOE
IpEeNoiokeHne (TUIoTe3y), € ONOpod Ha AMJAKTUYECKUH Marepuall
pas3nuyarb U MHTEPIPETUPOBATH IMOIYUYEHHBIN PEe3yibTaT, HAXOIUTh IOCIE
OOCY>KJIeHHs C TIearoroM OIIMOKU B XOJI€ ONBITA, JEJIaTh BBHIBOJBI MO €ro
pe3yibTaTam;

YMETh HaXOJIUTh C UCTIOJIB30BAaHUEM IIU(PPOBHIX 00pa30BaTENbHBIX PECYPCOB
OMBITHl MO HAOMIOACHUIO (PU3UUYECKUX SIBICHUN WIM (PU3NYECKHX CBOMCTB
Ten: (GopMyJIMpOBaTh MPOBEPSIEMbIE MPEANOIOKEHHUSI, COOUPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000pYIOBaHUS C OMOPOM HA CXEMy, 3alUCHIBaTh XOJ
OIbITa U (POPMYJIUPOBATh BBIBO/IBI 0] PyKOBOJICTBOM I1€J1arora;

BBITNOJIHATH NPSMBIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tena, 00bEMa,
CHJII W TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U LHU(PPOBBIX
npuOOpOB C OMOPOW Ha alNrOpUTM; 3alUCHIBaTh IOKa3aHUA MPHOOPOB
C y4€TOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IIPOBOJUTh COBMECTHO C NEAAroroM HCCIEI0BaHUE 3aBUCHUMOCTU OIHOM
(bu3HYecKoi BEIMYUHBI OT APYrod C UCHOJIB30BAHUEM MPSIMBIX H3MEPEHUI
(3aBUCUMOCTHU IIyTH PAaBHOMEPHO JBUKYIIETOCS TeJla OT BPEMEHU JIBUYKEHUS
TENA; CUIbl MPEHUsl CKOIbICEHUsl Om eeca meid, Kavecmea o00pabomxu
nosepxmocmeti men U HE3AGUCUMOCMU CUNbl MPeHUs om Nniowaou
CONPUKOCHOBEHUSI MeJl; CUlbl YNPY2OCMU Om VOIUHEHUS NPYICUHDBL,
BLIMANKUBAIOWEU CUNbL OM 00bEMA NOSPYHCEHHOU Yacmu mena u Oom
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCIU Om NIOMHOCMU mend, Om
2NYOUHbL, HA KOMOPYIO NOZPYAHCEHO MeNo; YCIO08UL NIABAHUS Mel, YCI08Ul
pasnosecus pvruaza u 610k08); O] PYKOBOACTBOM II€Jarora y4acTBOBAaTh B
IUIAHUPOBAHUH YUEOHOTO UCCIEA0BaHMS, COOMPAaTh YCTAHOBKY U BBITIOJIHSTH
U3MEpPEHHUs, Cleays NpeaIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE NPEIJIOKEHHBIX
TabMIl U TPaQUKOB, A€NIaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIEeI0BAHMUS;
IPOBOJAUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIUYMUH (IUIOTHOCTH
BEILECTBA KUJKOCTU U TBEPJIOIO TEJA; CHJIa TPEHUS CKOJIBKEHHUS; JaBICHUE
BO3/lyXa; BBITAIKMBAIOLLAS CHJIA, IEMCTBYIOLIAs HA IOIPYKEHHOE B )KUIKOCTh
TeN0; KOA(P(UIUEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
NPEJIOKEHHOW ~ MHCTPYKLMM;, TPU  BBIIOJHEHUH HM3MEPEHUH  IOJ
PYKOBOJICTBOM II€Jjarora coOuparb 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJINYUHBI;

coOJII01aTh MpaBUiia TEXHUKHU O€30MacHOCTU MpU paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTENBHOTIO OOCYKIEHUS C I1EJarorom;



- COINOCTaBJISITh MPHUHILMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPONCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, pblyar,
MOJBW)KHBIA M HEMOABWKHBIA OJIOK, HAKJIOHHASI IMJIOCKOCTh C ONOPOM Ha
TUIAKTUYECKUN MaTepual;

- XapakTepu30BaTh  NPHUHLIMIBL  JCHCTBUS  M3YYEHHBIX  NPUOOPOB
U TEXHUYECKUX YCTPOMCTB TMOCJIE€ MPEIBAPUTEIBLHOTO OOCYXJIEHUs C
NeJaroroM ¢ ONOpPOM Ha uX onucaHus (B TOM 4YHUCIE: IOAIIMITHUKH,
YCTPOMCTBO BOJOIIPOBOJIA, THIPABIMYECKUI IPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP), UCIIOJIB3YS 3HAHUS O CBOMCTBaX (PU3UUECKHUX
SBJICHUI 1 HEOOX0IMMBbIE (PU3MUECKHE 3aKOHBI i 3aKOHOMEPHOCTH;

- NPUBOAUTH NPUMEPHI / HAXOAUTHh HHPOPMALIMIO O IPUMEPAX TPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKHU3HU I
obecrniedyeHus1 6€30MacCHOCTH MIPU 0OpaIeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBAMM, COXPAHEHHUS 3/10pPOBbs U COONIIOIEHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKpYXKalolleH cpene;

- OCYUIECTBJISATH C IIOMOIIIBIO NEeJarora 0T0Op NCTOYHUKOB UH(POPMAIIUU B CETU
WNHTEepHET B COOTBETCTBUM C 3aJIaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUI ¥ IyTEM CPAaBHEHMSI PAa3JIMYHBIX HCTOYHUKOB BBIJEISTh
uH(pOpMaIMIO, KOTOpas SBJAETCS MPOTHBOPEUYMBON WM MOXET OBITh
HEI0CTOBEPHOM;

- HCIOJb30BaTh MpPHU BBHINOJHEHUU YUYEOHBIX 3alaHUi HAayYHO-MOMYJISPHYIO
JAUTEpaTypy (PU3NYECKOrO COJIEpKaHus, CIIPaBOYHbIE MAaTEpPHAJIbI, PECYPCHI
cetu MHrepHeT; BiageTe NpUEMaMH  KOHCIIEKTHMPOBAaHHSA  TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- co3JaBaTh IMOJ] PYKOBOJACTBOM IieAarora ¢ oOCyXJIE€HHEM IulaHa paboTh
KpaTKHE MUCbMEHHbBIE MU YCTHBIE COOOIIECHHSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopMauu (PU3NYECKOrO COJAEPKAHMSI, B TOM YHCIE IMyOJIMYHO JenaTh
KpaTKHe COOOIIEHHS O pe3yJibTaTaX MPOEKTOB WM YU4E€OHBIX HCCIEIOBAaHUM;
IIPY 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHbIN MOHATUNHBIN anmnapar Kypca
($U3MKH, CONMPOBOKIATh BHICTYIIJICHUE NTPE3CHTALUEN;

- IIpU BBIIIOJIHEHUHU YUYEOHBIX NMPOEKTOB U UCCIENOBAHUM O] PYKOBOACTBOM
nejarora pacrpenessaTh O0S3aHHOCTM B TIpylIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3aJa4aMH, CJIEIUTh 32 BBINOJHEHUWEM IUIaHA JIEUCTBUM,
aJIecKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJA B JACATEIbHOCTH TPYIIIHI;
BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aUMOJECUCTBUE, YUYWTHIBAs MHEHHE
OKpPYXaIOLIUX.

8 KIIACC

[IpenmeTHBIe pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOLTUXCS YMEHMIA:

- OPHEHTHPOBATHCA B TMOHATUSX U OMEPUPOBATH MMH Ha 0a30BOM YPOBHE:

Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KCHHE aTOMOB M MOJIEKYII,



arperaTtHble COCTOSIHMSI BEIIECTBA, KPHUCTANIMYECKHE W aMop(dHbIe Tena,
HACBHIIIEHHBI U HEHACHIIEHHBIN Map, BIAXXHOCTh BO3AYyXa; TeMIIepaTypa,
BHYTPEHHSISI DHEPIHUs, TEIJIOBOM JBUTATENb; JIEMEHTAPHBIN dJIEKTPUUECKUN
3apsl, SJIEKTPUYECKOE I0JI€, NMPOBOAHUKA M JUAJIEKTPHUKH, MOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pasnuyarh SIBJICHUS TOCJE MPEeABApPUTEIBLHOTO OOCYXKACHHS C Ie1aroromMm
(TerioBOE paclHIMpeHue/cxKaTue, Terionepenaya, TEMIOBOE paBHOBECHE,
CMayMBaHUE, KAMWUIAPHBIE ABJICHUS, UCTIAPEHUE, KOHJEHCALINS, TUIaBJIEHUE,
KpUCTaJUIU3alus (oTBEpaEBaHUE), KUIICHUE, Temionepeaaya
(TeIIONpOBOAHOCTh,  KOHBEKLMS, MW3Jy4YEHHE);  DJEKTpU3alus  Tel,
B3aUMOJICUCTBUE 3apsAJ0B, ACUCTBUSA DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JE€WCTBHE MAarHUTHOIO IOJS
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas WHIYKLHWSA) 1O ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIHUX JAHHOE
(bu3HUecKoe SIBICHHUE;

pacno3HaBaTh C MMOMOIIBIO Mearora MposiBICHUE U3YYEHHbIX (PU3NYECKUX
SBJICHUNA B OKPY’KalOIIeM MHUpPE, B TOM 4HCIe (PU3NYECKHUE SIBICHUS B
MPUPO/JIE: MOBEPXHOCTHOE HATSHKEHUE U KANMWUIAPHBIE SIBICHUS B MPUPOJE,
KpHUCTaJUIbl B IpUpoJie, n3inydyeHne CoaHua, 3aMep3aHne BOJOEMOB, MOPCKUE
Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa; AJIEKTPUUECKUE SBICHUS B
aTMoc(epe, MEKTPUYECTBO KUBBIX OPraHW3MOB; MAarHUTHOE IOJIe 3eMIIH,
Iperid moIrCoB, pOJIb MArHUTHOTO TOJS IS )KM3HU Ha 3emiie, MOJIIPHOE
CUSIHUE; IPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YUE€OHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHMIA;

OMUCHIBATh TOJ PYKOBOJCTBOM Iie/larora ¢ oOCYXKJIEHHUEM IUIaHa padoThI
U3y4YeHHbIC CBOMCTBA TeI U (PU3UUYECKHE SIBJICHUS, UCTOJIb3Ysl (PU3MUECKUE
BEJINYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO TEIUIOTHI,
yAenbHas TEMI0EMKOCTD BEIIECTBA, Y/IE€JIbHAasl TEIUIOTA IUIABJIEHUS, yIeIbHAs
TEIUIOTa NapooOpa3oBaHMs, yJAedbHAs TEIJIOTa CropaHusl TOIUIMBA,
KOA(PUIIUEHT MOJIE3HOTO JEWUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, JJIEKTPUYECKHH 3apsij, CWIa TOKA, 3JIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHUBIICHHE MPOBOJAHHMKA, YAEIbHOE CONPOTHUBICHHUE
BEIECTBA, pab0OTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKAa); MPH OMNHCAHHUH
NpaBWIbHO TPaKTOBaTh C TIOMOLIBIO IMejgarora (U3HUYECKUl CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUSI U €IUHUILIBI (PU3MUYECKUX BEITUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYI0 (U3MUECKYIO BEIUUYUHY C
JPYTUMHU BEJIIMYMHAMHU, CTPOUTHh TpadUKU HU3YUYEHHBIX 3aBUCHUMOCTEHN
(bu3HYEeCKUX BEJINYUH;

OTIPEENISITh TIOCIIe MPEABAPUTEILHOIO OOCYKIEHUS C MEeIaroroM CBOWCTBA
TN, GU3NYECKUE SBJICHUS M MPOLECCHI, UCTIOIb3YsI OCHOBHBIE MOJIOKCHHS
MOJIEKYJIIPHO-KUHETUYECKON ~TEOpUHM CTPOEHUS BEIIECTBAa, IPHHIIMI
CYINEpIIO3ULIUU NOJIEH (Ha KAUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMS 3aps/a,
3akoH OMa Ui yyacTka Lenu, 3akowu [[ocoyia—Jlenya, 3aK0H COXpaHEHMS



SHEPruM; MPU 3TOM HAXOJIUTH CIIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOEe BBIpAKEHHE C OMOpod Ha Iu(pOBbIE 00pa3oBaTeIbHBIC
pecypchl;

COOTHOCHUTH MOJ KOHTPOJEM Meaarora (hpu3M4ecKue mpoLecchl U CBOWCTBA
T€J, B TOM YHCII€ U B KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, MpHU TOMOIIM TeAarora BbISBISATh NPUYMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMUECKHUX IIIaroB ¢ omopou Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKHUX SBJICHHUM, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pelaTh TUIIOBbIE PACYETHBIE 3a/1auu B 1—2 ECTBUS ¢ ONOPOM Ha allTOPUTM,
MpeABapUTEIBLHO Pa300paHHBIM COBMECTHO € MEArOroM, UCHOJb3Ys 3aKOHBI
u (GOopMyJibl, CBs3bIBarOlIMEe (U3MUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIOBHS 33Jlaud 3alMChIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX JJI PEIIeHUs 3a/1a4, BBIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMbBIE
JUTsl €€ pellleHus, TPOBOJUTh PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAUCHHE
(bu3HYeCcKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

UMETh MpeJCTaBICHUE O MPoOJIeMax, KOTOPbIE MOXKHO PEIIUTH IIPU MOMOIITU
bu3nyecKux METOJIOB MOCIE MPEIBAPUTEIHLHOTO 00CYKICHUS C MEeJarorom;
UCIIOJIb3Ysl ~ OINHCAHHE  HCCIIEJOBaHUS, BBIICIIATh  MPOBEPSIEMOE
NPEANOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh  IOPSAKAa  MPOBEACHUS
UCCJIEI0BAHMS, 1€]aTh BBIBOIBI;

yMETb HaXOJIUTh C UCIIOJIb30BAHUEM LIUPPOBBIX 00PA30BATEIbHBIX PECYPCOB
OTIBITHI IO HAOMIOACHUIO (PU3NUYECKUX SIBJICHUHN WU PU3NYECKUX CBOMCTB TE
(KanmuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JABJICHHUS BO3[yXa OT €ro oobéma,
TEeMIIepaTypbl; CKOPOCTH MpoIiecca OCThIBAaHUS/HATPEBaHUS TIPU U3ITYUYECHUHU
OT LIBETa M3JIy4aroIlel/orIomaronel NoBepXHOCTH; CKOPOCTh UCHApEHUs
BOABI OT TEMIEpaTypbl KUAKOCTH H IUIOM@AM €€ IOBEPXHOCTH;
NEKTpHU3alMsl T€l M B3aUMOJCHCTBHUE  BJIEKTPUYECKUX  3apsOB;
B3aMMOJIEUCTBHE MOCTOSTHHBIX MarHUTOB, BU3YyaJN3allsl MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHUTOB; AEHCTBUS MAarHUTHOTO IOJIS1 HA POBOJHHUK C TOKOM,
CBOICTBA JIEKTPOMArHUTa, CBOMCTBA 3JEKTPOBUraTENs TIOCTOSIHHOTO TOKA):
(bopMyIUpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOMpaTh YCTaHOBKY W3
MPEASI0KEHHOT0 000PYOBAHUS C OTIOPO HA CXEMY; ONTUCHIBAThH XO/1 OIbITA U
(bopMyIMpPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I€/1arora;

UMETh TMPEACTABJICHHUS O HU3MEPEHUH TEeMIepaTypbl, OTHOCUTEIbHOM
BJIAJKHOCTU BO3[yXa, CHWJIbl TOKA, HAMNPSHKEHUS C HUCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U MATYMKOB (DU3UYECKUX BEJIMYWH; TIPU MTOMOIIH
nejarora CpaBHHUBAaThb pe3yJbTaThl H3MEPEHHH € Y4YETOM 3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH;

IIPOBOJUTh COBMECTHO C NEAAroroM HCCIEI0BaHUE 3aBUCHUMOCTU OIHOM
(bu3HYeCcKOi BEIMYUHBI OT APYrod C UCHOJIB30BAHUEM NPSIMBIX U3MEPEHUI
(3aBUCUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAH
MOTIEPEYHOTO CEYEHHS U YJIEJIbHOTO COMPOTUBIICHUS BEUIECTBA MTPOBOIHUKA,



CHJIbI TOKa, MJYIIEro 4epe3 MPOBOAHMK, OT HANPSKEHHUs] Ha IMPOBOJIHUKE;
UCCIIEIOBAHUE  IIOCJIEIOBATEIbHOTO W MAapajuIeIbHOTO  COSAMHEHMI
MPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY W
BBIMIOJHATh ~ WM3MEpPEHUs  TMOJ  PYKOBOJACTBOM  MEAarora,  Clemys
NpeUIOKEHHOMY — TUTaHy,  (DUKCHpOBaTh  pe3ysbTaThl  MOJYyYEHHOU
3aBHCHMOCTH B BHJIE TaONHIl U TpadUKOB, IeJaTh BHIBOJBI 1O pe3yjIbTaTaM
UCCIIEIOBaHMSI ITOCTIe 00CYKICHHS C TIeIarorom;

COOTHOCHUTh KOCBEHHBIE W3MEpEHUs (U3NYCCKUX BeIWUMH (yAenbHas
TEIUIOEMKOCTH BEILIECTBA, CONPOTUBIIEHUE MMPOBOJIHUKA, PA00OTAa U MOILHOCTb
AJIEKTPUYECKOTO0 TOKA): C IMOMOIIBIO Tlelarora IUIAaHUPOBAaTh H3MEPEHMUS,
coOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MpeIoXKEHHOU
UHCTPYKIUH, U BBIYUCIISATH 3HAUCHHUE BEJTMYMHBI;

coOJII01aTh MpaBUJia TEXHUKH O€30MacCHOCTU MpU pabore ¢ 1abopaTOpHBIM
000pyZI0BaHUEM TI0OCIIE MPEABAPUTETHLHOTO OOCYKICHUS C MEAaroroM;
COIIOCTABJIATh C TIOMOIIBIO TIeJarora MPUHIUIBI JCUCTBUS HW3YyYECHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOMCTB € OMOpPOH Ha MX ONUcaHUs (B TOM
Yucle: CHCTeMa OTOIUIEHUS JIOMOB, THUTPOMETp, IMapoBas TypOHHa,

aMIIepMeTp, BOJITMETD, CUYETYMK IIEKTPUYECKOU DHEPIUH,
AIIEKTPOOCBETUTENBHBIE  MPUOOPBI, HArpeBaTENbHBIE  AJIEKTPONPUOOPHI
(npumepsr), AIEKTPUYECKUE IPEAOXPAHUTEIN; AIEKTPOMArHuT,

ANEKTPOJBUTATENb  MOCTOSSHHOTO  TOKA), HCHOJb3ysSd  METOAMYECKHUE
MaTepualbl O CBOMCTBAX (PM3UYECKUX SBJICHUN U HEOOXOAUMBbIE (U3UUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEIBAPUTEIHLHOTO 00CYKACHHS C TIEAArOrOM MPOCThIE
TEXHUYECKHUE YCTpPOMCTBA U U3MEPUTEIbHBIE MPHUOOPHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETpP, JIBUTATEllb BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEoCcTar);
COCTaBJSITb CXEMbl DJIEKTPUUYECKUX LEMe C TMOCieA0BaTeIbHbIM U
napaJyieTbHBIM COSAMHEHUEM DJIEMEHTOB, COOTHOCS YCIIOBHBIC 0003HAYCHUS
AJIIEMEHTOB JJIEKTPUYECKUX LENEH;

MPUBOJUTH MPUMEPHI/HAXOIUTh UHPOPMAIIMIO O TTPUMEPaX MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU JUIS
oOecrieyeHust 6€30MaCHOCTH MPHU OOpAIICHUH C MPUOOPAMU U TEXHUUYECKUMU
YCTPONUCTBAMH, COXPAHEHHUS 3I0POBBSI U COOJIIOICHUSI HOPM SKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOUIEH CpeJIE;

OCYIIECTBJISATh C TOMOIIBIO TeJarora MOMCK HH(oOpMaIUu (PU3NUECKOTO
cojaepkanusi B cetu VIHTEpHET, HAa OCHOBE UMEIONIMXCS 3HAHUU U MyTEM
CpaBHEHHUS JOMOJHUTEIbHBIX UICTOYHUKOB BBIJIENSATh MHPOPMAIUIO, KOTOpast
SIBJISIETCSI POTUBOPEYMBOM MU MOKET OBITh HEIOCTOBEPHOM;

MCII0JIb30BaTh MPH BBIMOJHEHUH YUY€OHBIX 3aIaHUN OTOOPAHHYIO TEJaroroM
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY (HDU3UUECKOTO COJCP’KaHUsI, CIIPABOUYHbIE
Matepuaibl,  pecypcbl  ceth  MHTepHeT;  Biametb  IpUEMaMHU
KOHCIIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHuss HHPOPMALUU W3 OJHOU



3HaKOBOM CHUCTEMBI B JPYIyl0 C ONOPOM HAa AIrOPUTM M YTOUHSIOIINE
BOMPOCHI IIE/1arora;

- co3JaBaTh IOJ PYKOBOJACTBOM Iefarora ¢ OOCYXJEHHEM IlIaHa pPaboThI
MUCBMEHHBIE M KPAaTKUE YCTHbIE cOO0OIIeHus, 00001as uHpopManuoo U3
HECKOJIbKMX UCTOYHUKOB (PU3NIECKOTO COACPIKAHUS, B TOM YHCIIE MTyOIUIHO
OPEJICTaBISATh  PE3yJbTaTbl  MPOEKTHOW  WMJIM  HCCIEN0BATENIbCKOU
JESTENIbHOCTH; IIPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUYE€HHbIN NOHATUHHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

- 1pU BBHINOJIHEHUHM YYEOHBIX IPOEKTOB M UCCIEIOBAaHUM (U3NYECKUX
IPOLIECCOB TOJ, PYKOBOACTBOM II€Jarora pacipenesiarh 00sS3aHHOCTH B
TpynIe B COOTBETCTBHHM C TIOCTaBICHHBIMH 3aJadyaMu, CIEIUTh 3a
BBIMIOJTHEHWEM TUJIaHA JCHCTBHM M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLIGHWBATh COOCTBEHHBI BKJIAJ B JAEATEIBHOCTH TPYIMIBI; BHICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJCHCTBHE, MPOSBISAS TOTOBHOCTh pa3pemniath
KOH(DJIUKTBHI.

9 KIIACC

[IpenmeTHble pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJDKHBI OTpa)kaThb
c(hOpPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:

- OpUEHTHPOBATHCS B MOHATHSIX M ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
cucteMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOPHUsS, OTHOCHUTEIHHOCTH
MEXaHUYEeCKOT0 JBUXKEHUs, neopmanus (ynpyras, MjaacTU4ecKas), TpeHHe,
yeHmpocmpemumenpbHoe YCKopeHue, HEBECOMOCTb U TEperpy3Ku; LEHTP
TSOKECTH; aOCOMIOTHO TBEPJAOE TEJIO0, IEHTP TSAXKECTH TBEPIOTO Tea,
paBHOBECHE; MEXaHUYECKUEe KoJieOaHUsT U BOJIHBI, 3BYK, MH(PA3BYK
U YJIbTPa3BYK; 3JIEKTPOMAarHUTHbBIE BOJIHBI, LIIKaja 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTb U JANbHO30PKOCTb, CHEKMpbl UCHYCKAHUSA U
noenoweHus; anbda-, O0eTa- W TaMMa-U3Iy4dEHUS, H3O0TOIBI, sAEpHAs
HHEpreTHKa;

- COOTHOCUTH SIBJICHHS TOCJIE MPEIBAPUTEILHOTO OOCYXACHUS C Te1arorom
(paBHOMEpHOE M HEpPaBHOMEPHOE  MPSIMOJMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE NBIDKEHHE, CBOOOJHOE TaJeHue Ted,
pPaBHOMEPHOE JBUYKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBHUE TEJl, PEAKTUBHOE
JIBIDKEHUE, KojeOaTenpHOe JBM)KCHHE (3aTyXalolllue W BbIHYXKJICHHbIE
KoJeOaHus), pPE30HAHC, BOJIHOBOE [IBIDKEHHE, OTpPaKEHHE 3BYKa,
OpSIMOJIMHEMHOE paclpOCTpaHEHUE, OTPaKEHHWE U NPEJIOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3ioKeHHE OEI0ro CBEeTa B CIIEKTP U
CIIO)KEHHE CHEeKTPaJbHBIX IIBETOB, JMUCIEPCHS CBETa, €CTECTBEHHAs
pPaZvOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa HM3Iy4YeHHs) IO
OMMCAaHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NIECKOE SBIICHUE;



pacro3HaBaTh C MOMOUIbIO MEJarora MposiBICHUE U3YYEHHBIX (PU3NUECKUX
SBIICHUI B OKpyXaromeMm wMupe (B TOM uHciae (U3NYECKUE SIBICHUS B
npUpoJie: MPWIWBBI M OTJIMBBI, ABMKEHUE TUIaHeT COJMHEYHOW CHCTEMBI,
PEaKTUBHOE JBW)KCHHE JKMBBIX OPraHU3MOB, BOCIIPHITHE 3BYKOB
’KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHUYECKHE BOJHBI, I[yHaMH, 9XO, IIBETa
TEJl, ONITUYECKUE SBJICHUS B NIPUPOJE, OMOIOrMUECKOe JIEHCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO U  PEHTIEHOBCKOI'O  M3JIyYEHMH; €CTECTBEHHBIH
pasvoakTUBHBIM (OH, KOCMHYECKHME JIy4M, PaJUOAKTHUBHOE H3IIyYeHUE
IPUPOJIHBIX MUHEPAJIOB; JEHCTBUE PalMOaKTUBHBIX U3IyYEHHUI HAa OPraHu3M
4yeloBeKa), IMpH OSTOM IMOJ PYKOBOJACTBOM Iiearora IE€pEeBOJUTH
NPaKTHYECKYI0  3a7ady B  yuyeOHYI0, BBIIEHATH  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKU (U3HUECKUX SBJICHH;

ONKCHIBATH MOJ PYKOBOJCTBOM I€Jarora ¢ OOCYKJIEHUEM IUIaHa PabOThI
W3yYCHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SBICHUS, UCTIONB3YS (DHU3HUECKHE
BEJIMYMHBI (CpEeIHSIT M MTHOBEHHAs CKOPOCTh Tejla MpH HEPaBHOMEPHOM
JBUKEHUM, YCKOpPEHHUE, IepeMElIeHHne, IyTh, YIJOBas CKOPOCTb, CHUIIA
TPEHHUsl, Cujla YIPYroCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
BEC TeJa, UMITYJIbC TeJla, UMITYJILC CUJIbI, MEXaHUYECKasi paboTa U MOLIHOCTb,
NOTEHUUANbHAST DHEPIrUs Teja, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHUUATbHASI SHEPTUS CKATOU MPYKUHBI, KHHETUYECKasi SHEPIHsl, TOJIHAs
MEXaHUYEeCKash JHEPrusi, MEepuojJ M YacToTa KoyieOaHuil, AJIMHA BOJIHBI,
T'POMKOCTB 3BYKa M BHICOTA TOHA, CKOPOCTh CBETa, OKA3aTENb MPEIIOMIICHUS
Cpelbl); TpHU OMHCAHMM C TIOMOIIBIO YYUTENS MPaBWIBHO TPAaKTOBATh
(bu3nYecKuit CMBICT HUCTOJIB3YEMBIX BEIUYHMH, O0O3HAUEHUS M EIMHHIIBI
bu3nYecKuX BEIWYHH, C OMOPOH HAa METOAMYECKHX MaTepuan HaXOIUTh
(dbopMyIbl, CBA3BIBAOININE MAHHYIO (U3NYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMUMHAMH, CTPOHUTH TpaUKH HM3yUYEHHBIX 3aBHCUMOCTEH (PH3UUIECKHUX
BEJIMYNH;

XapaKTepU30BaTh IOCIE MPEIBAPUTENILHOTO OOCYXKJEHUS C IeJaroroM
CBOMCTBAa Tei, (U3MUECKHUE SBJICHUS M IPOLIECCHl, HCIONB3YS 3aKOH
COXpaHEHHUS  HSHEPruu, 3aKOH BCEMUPHOIO  TATOTEHHUS, MPHUHIHUII
CYTIEPIO3HIINU CHJI, MPUHIUI OTHOCUTENbHOCTH ["anues, 3akonsl HpioToHA,
3aKOH COXPAaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS M TPEIOMIICHHS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOTO M MACCOBOTO YHCEI IIPH SACPHBIX PEAKIUIX;
OpyU 3TOM HAaXOJWUTh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa U  €ro
MaTEeMaTUYECKOE BBIPAKEHHE C OMOpod Ha LU(poBble 00pa3zoBaTeIbHBIC
pecypchl;

COOTHOCHUTh O] KOHTPOJIEM Iejarora (pu3nueckue IpoLecchl U CBOMCTBA
TeJ, B TOM 4YHCJIE€ U B KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH HPHU TOMOIIM MeJarora MPUYUHHO-CIIEICTBEHHBIC
CBSI3M, CTPOUTH OOBICHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢ ONopoil Ha 2—3
U3YYCHHBIX CBOWCTBA (DM3MYECKUX SBICHHUN, (DU3HMUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;



penIaTh TUMOBBIE pacuéTHBIC 3a7a9u B 1—2 JEHCTBUA C OTIOPOM HA allTOPUTM,
MPEABAPUTEITLHO Pa300paHHBIE COBMECTHO C, WCIONB3YS 3aKOHBI U
dbopmyiibl, CBs3bIBalOIIME (U3UYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIJIOBHSI 33J1a4H 3aITUCHIBATh KPATKOE YCIIOBUE, BBISIBIISATH HETOCTAIOIITUE HITH
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC IS
pElIeHMs, TMPOBOAWTH pACUYEThl U OIEHUBATH C I[OMOIIBIO YUYUTENS
PEATMCTUYHOCTH TOJYYEHHOTO 3HAUCHUS (PU3NYECKON BETUUHHBL;

UMETH MpEJCTaBICHUE O MPoOJIeMax, KOTOPbIE MOKHO PEIIUTH IIPU MOMOIITU
(GU3NYECKUX METOJIOB; HCIOJB3YS ONMUCAHWE WCCICIOBAHMS, TIOCHE
MPEABAPUTEITHLHOTO OOCYXKJIEHHS C TIEeIaroroM BBIJEIATh TMPOBEPSEMOE
MPEANOIOKEHNEe, OICHWBATh  TMPABWIBHOCTh  TOPSAKAa  MPOBEACHUS
UCCJICIOBAHMSI,  JIeNaTh  BBIBOJBI,  HMHTEPIPETHPOBATH  PE3yJIBTATHI
HaOIIOICHUM U OITBITOB;

yMETb HaXOJIUTh C UCIIOJIb30BaHUEM LTUPPOBBIX 00PA30BATEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3UUYECKUX SIBJICHUHN WU PU3NYECKUX CBOMCTB TE
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS SHEPIHH;
3aBUCUMOCTb Meproa KoJIeOaHUN PYKUHHOTO MasiTHUKA OT MacChl rpy3a
XKECTKOCTU TIPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYbl MaJIbIX KOJCOAHMIA;
MPSIMOJIMHEWHOE PACIpOCTpaHEHUE CBETa, pa3IOXKeHUEe Oenoro cBera B
CIIEKTP; M3yYCHHUE CBOMCTB HM300paXCHUS B IJIOCKOM 3€pKaje U CBOWCTB
n300paxeHus mpeaMeTa B coOuparolei JuH3e; HaOMI0eHUE CIUTONIHBIX U
JUHENYATHIX CIIEKTPOB W3IYyYCHHUS): CAMOCTOATEILHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HAbOpa 000PYyAOBaHUS C ONIOPOM HA CXEMY; OMUCHIBATH XOJT
OMMBITA W €Tr0 PE3yNbTaThl, (POPMYIHUPOBATH BBIBOILI TOJI PYKOBOJCTBOM
nejarora;

NPOBOJUTH NPU HEOOXOIUMOCTH CEpPHUIO TMPSMBIX H3MEPEHUH, OINpeaesss
CpelHee 3HA4YCHHE U3MEpSEeMOW BEIUYUHBI (QPOKYCHOe paccmosHue
cobuparoweu JIUH3bL), 000CHOBBIBaTh BEIOOD criocofa
U3MEPEHHSI/M3MEPUTETHLHOTO MPHOO0PA;

MPOBOJUTH COBMECTHO C TII€aroroM HCCIEAOBaHUE 3aBUCHMOCTEH
(GU3HYECKUX BEJIMYUH C HCIIOIb30BAHUEM IPSMBIX U3MEPCHHH (3aBUCUMOCTD
OyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JIBIXKEHHHM O€3 HauyajJbHOM
CKOPOCTH; TIEpHojia KoJieOaHUI MaTeMaTHYeCKOro MassTHUKA OT JUTMHBI HUTH;
3aBUCUMOCTH yTJla OTPAXKEHUs CBETa OT yrja MajeHUs U yIJia MpeJOMIICHHUS
OT yrjia TaJeHus): Mocie OOCYXACHHS IOJ PYKOBOJICTBOM II€Jarora
IUIAaHUPOBATh  WCCJIEJOBAaHHWE, COOMpaTh  yCTAaHOBKY, (DUKCHUPOBATH
PE3yNbTAaThl OJYYCHHON 3aBUCUMOCTH (DH3NYECKUX BEIMYUH B BUJIE TAOIIHIT
U TpaUKOB, JIeTIaTh BBHIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

COOTHOCUTh KOCBEHHBIC W3MEpeHUs (U3MYECKUX BEIWYWH (CPEIHSS
CKOPOCTh U YCKOPEHHE Teja MPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPCHHE
CBOOOJTHOTO TAaJeHUs, JKECTKOCTh TPYXHUHBI, KOIPOUIIMCHT TPECHUS
CKOJILKECHMS, MeXaHWuyeckass pabdoTa | MOIIHOCTb, YacToTa M TEPUOJ]
KOJIeOaHMI MaTEeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUila



coOuparoieil JIUH3bI, PaTuOAKTUBHBIA (OH): C TOMOIIBIO TIeaarora
IUTAHUPOBATh W3MEPEHHsI; COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIEMys MPEIIOKCHHOW WHCTPYKIIUU; BBIYUCIISITH
3HAYCHWE BEJIMYMHBI U aHAJM3UPOBATH MOJYUYEHHBIE PE3YIbTAThl ¢ YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUiia TEXHUKH OE30MacCHOCTU MpU paboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM TIOCIIE MPEABAPUTEIHHOTO OOCYKICHUS C Mearorom;
COIIOCTABJIATh C TIOMOIIBIO TIeJarora OCHOBHBIC MPH3HAKKA W3YYCHHBIX
bu3nYecKuX MOJeNel: MaTepHhalibHas TO4YKa, aOCOMIOTHO TBEPIOE TEIo,
TOYEUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, INTAHETapHAs MOJIETh aTOMa,
HYKJIOHHAsI MOJIENIb aTOMHOTO SI7[pa C OMOPOi Ha METOIUYECKUE MATEPUAIIBI;
XapaKTepu30BaTh IMOCIE MPEIBAPUTEILHOTO OOCYXKIEHHUS C TeIaroroM
NPUHIUIBI EHCTBUS HW3yYEHHBIX MPUOOPOB W TEXHHUYECKUX YCTPOMCTB C
OMOpPO¥ Ha WX OMHCAHUA (B TOM YHCJE: CHUJAOMETp, NATYMKHU TMOJIOKEHUS,
pacCTOSHUSL U YCKOPEHUsI, PaKeTa, IXO0JOT, OYKH, MIEPUCKOT, oToarnmapar,
ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCTOJIb3YsI UG POBBIE 00pa30BATENBHBIE PECYPCHI;

MCIIOJIB30BATh TI0JT PYKOBOJICTBOM T€J]arora CXeMbl M CXeMAaTHYHBIE PUCYHKH
W3YYCHHBIX TEXHUYECKHX YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB W
TEXHOJOTHUECKUX TMPOIECCOB MPU PEUICHUH YYeOHO-TIPAKTUUYECKUX 3ajad;
ONTUYECKUE CXEMBI ISl TMOCTPOCHHSI M300paKEHUH B TUIOCKOM 3e€pKayie U
cobuparoiei JIMH3e;

PUBOJIUTH IPUMEPBI/HAXOIUTh WH(HOPMAIIUIO O TMPUMEPAX MPAKTHIESCKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKHU3HHU IS
oOecrieueHus1 6€30MaCHOCTH MPU OOPAIICHHUH C TPUOOPAMU U TEXHUUESCKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO
MOBEJACHUS B OKPYKAIOILIEH CpEJIE;

OCYIIECTBISATh TOJ PYKOBOACTBOM Iefarora TMOUCK HWH(pOpMaluu
bu3znYecKoro cojiepkanus B ceTu MIHTepHET, cCaMOCTOATEIHLHO POPMYITUpPYS
MOWCKOBBI  3ampoc, HAaxXOMUTh MyTH OIpPENeJCHHs] JIOCTOBEPHOCTH
MOJlyYeHHOW  WHQPOpMAallMd HAa  OCHOBE HMECIONIMXCSA 3HAHUH W
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

WCIIOJIb30BAaTh MPH BHITIOJHEHUN YYEOHBIX 3aJJaHUi OTOOpPaHHYIO MEarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOTO COAEp>KaHUs, CIIPaBOYHBIC
MaTepuayibl,  pecypcel  cetu  MHTepHer;  BiameTh  mpuéMamu
KOHCTICKTUPOBAHUSI TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMU €3 OJHOU
3HaKOBOM CHCTEMBI B JPYTyI0 C OMOPOM HAa AITOPUTM M YTOYHSIOIINE
BOTIPOCHI TIEIArora; CO3/1aBaTh MO/ PYKOBOACTBOM MEAarora ¢ 00CyKACHHEM
TUTaHa paboThl MMCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(OpMAaIUu
M3 HECKOJbKMX WCTOYHHKOB (DU3MYECKOTO COJCp)KaHUS, IyOJIUIHO
NPEJCTaBISITh  PE3yJdbTaThl  MPOCKTHOW WM HMCCIIEIOBATEIbCKOU
JESTEILHOCTH;, TIPU 3TOM I'PAaMOTHO HMCTIOJIb30BaTh U3yYECHHBIN MOHATUWHBIN



anmapar M3ydaeMoro pasaena (U3NKH U COMPOBOXKIATH BBICTYIUICHHE
npe3eHTaIren ¢ yuéToM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsaun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl

Pa3nes 1. ®u3nka u eé poJsib B NO3HAHUH OKPYKAIOIIEro MUpa

1.1 dusuka - Hayka 0 IIPUPOIE 2 bubnnorexa [IOK
’ Y PHpoA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 (6] 2 1
HBHHACCKUE BEJTHHUHBT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIIT METOT TTIO3HAHUS 2 1 bubmaorexa [IOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [lepBoHayabHbIe CBeJeHHUS] O CTPOEHUH BellecTBA

2.1 CrtpoeHne BemiecTa 1 bubmorexa LOK
' P - https://m.edsoo.ru/7f416194
27 JIBi>KeHUEe U B3aUMOICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
2.3 A 2
TPETATHRIC COCTONRMA BetmecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
bu6mmorexa [JOK
A M
3 CXAHMHACCROE ABHACHHC 3 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

bu6mmoreka [IOK

3.2 MHepuus, Macca, n10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiaenne TBEPABIX TeJl, :KUAKOCTEH H ra3oB
41 Hasnenue. [lepenaya qaBneHust TBEpAbLIMU 3 bubmnoreka [IOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubmuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bubnnoreka [IOK
> Pabora n momgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTeie mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 68 12



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IlpakTuyeckne
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TerioBble siBJIeHUS
1.1 C ICTBA BEIllECTBA 7 bubmorexa HOK
' TPOCHHE I CRONCTBA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruossie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tena bubmunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCcTOsTHHBIN DIIEKTPUYECKUNA TOK 20 2 7 hitps://m.cdsoo.rw/78418 1 ce
bubmoreka [JOK
2.3 MarHuTHEL SBICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IlpakTuyeckne
NMPOrpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. Mexanu4yeckue siBJIeHUs
L1 MexaHn4eCKOe IBMKCHUE U CIIOCOOBI €0 10 1 bubnuorexa [JOK
' ONHUCAHUAI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAUMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3AKOHEI COXPAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3pnen 2. Mexann4yeckue KoJ1e0aHUSL M BOJIHBI
bu6mmoreka [IOK
2.1 M 3
e 7 https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
2.2 M . 1
CXAHMYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJIe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIe ABJICHUSA



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 pacIIpOCTPAHEHHUs CBETA 6 2 bubmmorexa TIOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pa3nes 5. KBanTOBBIC IBJICHHA
bu6nmoreka [JOK
5.1 Henyckanue v moriomeHue cBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
52 CTpoOCHHE ATOMHOTO AApPa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTebHO-000011Ia101IMIT MOLYJIb
6.1 IToBTOpenue u 06001IeHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

®usuka — HayKa O PUPOJE.
SBnenus npupoasl. Gusndeckue
SIBIICHUS

MeX&HI/I"IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

®duznveckne BeTUIUHBI U UX
U3MepeHne

Ypoxk-uccienoanue "N3mepenne
TEMIEPaTypbl IPU OMOILN
XKHUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIepaTypol"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HayK{ U3Yy4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onucanue GU3HIECKUX
SIBJIEHUU C IIOMOILLIO MOJIEIEH

bu6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka
TUIIOTE3bI: JadbHOCTh MOJIETA
[IapyKa, MyIeHHOTO
TOPU30HTAIBHO, TEM OOJIBIIIE, YEM



https://m.edsoo.ru/ff09f72a

OoJipIlie BBICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI,

Bbu6mmorexa [JOK

7 OKa3BIBAIOIINE TUCKPETHOE
8 HAE HeKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBr>kxeHue 4acTHIl BEIESCTBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONbITH IO
9 HAOJIIOIEHUIO TEINIOBOIO
pacIIupeHHs Ta30B»
10 ArperaTHble COCTOSIHHS BELLIECTBA
B3anmocss3p MeX1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI
MexaHu4uecKkoe OBIKEHHE.
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubnmorexa [IOK
P p P https://m.edsoo.ru/ff0a05c6
NIBIDKEHHE
bu6mmoreka [JOK
13 Ckopoctb. EnTUHUIEI cKOpOCTH
p A I P https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt ¥ BpeMeHH IBUKCHUS bubnnorexa [IOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH HHEPLIUH.
15 B3alfM0;[eI7ICTBHe TerKaK IpUIrHA bubnnorexa [IOK
b https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHIKEHHUS Tell
16 IInorHoCTh BemecTBa. PacueT macchl bubmuorexa [JOK

1 00beMa Tella 0 ero MIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

JlabopaTopHas pabora

17 «Ornpenenenre MmIoTHOCTH TBEPIOTO
TEJIAN
13 Pemenue 3agau mo teme Bbu6mmorexa [JOK
"IInoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTBus teia. Cuaa
ynpyrocTy. 3akoH ['yka
JlaGopartopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(meopmanuu) Ipy>KUHBI OT
MIPUJIOKEHHOHN CUIIBD»Y
21 SIBnenne tarorenus. Cuna TOKECTH
CBs3b MEXKy CUIIOHN TSKECTH U
22 Mmaccol Teina. Bec Tena. Pemenue bubmorexa LOK
e ’ | https://m.edsoo.ru/ff0al778
3aga4 oo teMe "Cuia TsKeCcTh
Cuiia TSOKECTH Ha APYTHX IJIaHeTax.
23 dusnueckue xapakKTEPUCTUKU bubmmorexa LHOK
P p https://m.edsoo.ru/ff0al1502
IUIaHET
bubnnoreka [IOK
24 Nsmepenne cuin. JlunamMmoMeT
p a p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK
25 Bec Ttena. HeBecoMocTh
https://m.edsoo.ru/ff0al 778
Crno)xeHue IBYX CHUJI, HallpaBJIEHHBIX
26 110 OJTHOM HPSIMOM bubmorexa [JOK
a N p ’ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYOIIAS CHIT
27 Pemmenue 3agad mo reMme

"PaBHoelicTBYIOMIAs CHIT"



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

28

TpeHue ckoybKeHUs U TpeHHE
nokosi. Tpenue B npupone u
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas paborta «M3yuenue
3aBUCHUMOCTH CHUJIbI TPCHHUA
CKOJIBXCHHUS OT CUJIBI JaBJICHUS U
XapakTepa COMPUKACAIOIIHXCS
IMOBEPXHOCTEM»

bubmnoreka [HOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agayd Ha onpeneneHue
PaBHOACHCTBYIOIIEH CHJITbI

31

Pemenue 3amad mo Temam: «Bec
Tenay, «['padudeckoe nzoopaxeHue
cuiny, « CUIIBDY,
«PaBHOACHCTBYIOIIAs CUID»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas paboTa mo Temam:
«MexaHnuecKoe IBHKCHHEY,
«Macca, IJIOTHOCTBY, «Bec Tenay,
«I'padmueckoe n3odpakeHNe CUID»,
«Cumnb»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS 1aBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue raza. 3aBUCUMOCTb
JIaBJIE€HH Ta3a OT 00bEMa,
TEeMITepaTyphl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHns TBEPABIMU
TEJIaMH, KHUJIKOCTSIMU U ra3aMH.
3axoH [lackans

bubmnoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBieHue B )KUAKOCTH U Tase,

Bbu6mmorexa [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c

BBI3BAaHHOE JCHCTBUEM CHIIBI
TSOKECTH

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo treme «/laBnenue bubmuoreka [JOK
B JKUJIKOCTHU M rase. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
Bbu6mmorexa [JOK
38 Coobmmarormuecs coc
HHATOTHHeeA yAet https://m.edsoo.ru/ff0a2970
39 I'mppaBnuyaeckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiaeBoi
JKUJIKOCTHBIA HacoC
Atmocdepa 3emiu. [IpuunHb
CYIIICCTBOBAHMS BO3AYIITHOMN
41 0}6/0J10‘IKI/I 3emin 3aB};ICI/IMOCTI) bubmotera [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJIICHHS OT BHICOTHI
HaJl ypOBHEM MOPS
4 Bec Bozmyxa. AtmochepHoe bubnnorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnnorexa [IOK
nasinenus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTHI Ha OBHEM bubmiorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. ATmochepHoe bubnuorexa [JOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo Teme
"ATMocdepHoe naBieHue"
47 JleicTBUE KUJKOCTH U Ta3a Ha bu6mmoreka [{OK

MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

ApxumMenoBa cuia

JlabopaTopHas pabota
«OnpeneneHue BbITAIKUBAIOLIEH

bu6nmoreka [JOK

48 . .
CHJIBIL, ICVCTBYIOIIIEN Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUIKOCTbY
JlaboparopHast paboTta 1o Teme
«VccnenoBanue 3aBUCMMOCTH Beca 6 10K
nonroTexa
49 Tejna B BOJIE OT 00BhEMaA
A . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJKOCTh YacTH
Tenay
Bbu6mmorexa [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
51 KOHCTPYHPOBAHHE JIOJKU U
OIpeJIeIIeHNE €€
rpy30H0JbEMHOCTH"
Pemenue 3agau no remam:
57 «IInaBanue cynosB. bubnuoreka LIOK
Bo3znyxormiaBanue», «JlaBnexnue https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, KUIKOCTEH U Ta30B»
bu6nmorexa [JOK
53 Mexannueckasi pabora
p https://m.edsoo.ru/ff0a3{82
bubnuorexa [JOK
54 MomHocTh. EAMHUIBEI MOIITHOCTH hitps://m edsol_[ru/fan3f82
Ypok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IPH

noanpéMe 1o Jectauie"



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

56

[IpocTteie Mexanu3Mbl. Poryar.
PaBHOBecue cui Ha peiyare

57

KonTponbhas pabota no teme
«JlaBneHue TBEpABIX TET,
JKUIKOCTEN U ra3oBy /
Bcepoccuiickas npoBepodHas
paborta

58

Pesepubiit ypok. Pabora ¢
TeKCcTaMHu 1o TeMe «JlaBieHue
TBEPMABIX TEJ, KHUIKOCTEH U Ta30B» /
Bceepocculickas npoepoyHas
paborta

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Poryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHast pabota
«HccnenoBanue ycioBui
PaBHOBCCHUS pblyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478¢

60

Pemenue 3agau o temMe «Y CIOBUSA
paBHOBECHS pblUara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddutment nonesHoro neiictBust
Mexanusma. Jlaboparopnas pabota
«M3mepenne K11/ HaknoHHOM
TJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
momrHocTh, KITJT"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEprusl.
Kunernyeckas 1 oTeHIMAIbHAS
JHEPrus

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

64

3aKOH COXpaHEHMsI MEXaHUYECKON

Bbu6mmorexa [JOK



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

SHEPTUu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEHTaNIbHOE OIpeIeTICHHE
W3MEHEHHUS KUHETUYECKOU 1
MIOTEHIMAIBbHON SHEPIUH IIPH
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

66

KonTponbHas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPT U

67

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHUUeCKOe
nBIOKeHue"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PezepaHblii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MouHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360

8 KUIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undpoBbie
Tema ypoxka Kontpoabnsie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchbl
OCHOBHBIE TIOJIOKCHUS
| MOJIEKYJIIPHO-KUHETUYECKOU 1 bubnuoreka IIOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Moaenu TBEPIOTO, )KUIKOTO U
3 ra3zo000pa3HOro COCTOSHUMN 1 bubmorexa OK
p https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPIOTO,
KHUIKOTO U Ta3000pa3HOTO
4 COCTOSTHUI BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJICKYJIIPHO-
KHHETHYECKOW TEOPUH
5 Kpucranmmaeckue n amopdabie | bubnuorexa [JOK
TeIa https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWJUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe paclIMpeHne U CKaTUE 1 bubmmorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpaTypbl
8 CO CKOPOCTBIO TETJTIOBOTO JABUKECHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

KPHUCTAJTINIMICCKUX TECJI. yI[eJ'IBHafI

9 BryTtpennsis sueprusi. CriocoObl bubnuorexa [JOK
W3MEHEHUS! BHYTPEHHEH YHEPTUHU https://m.edsoo.ru/ff0a5c60

10 Bune! Teruionepenaun bubmmorexa [TOK

s el https://m.edsoo.ru/ff0a6412
Ypok-koHpepenuus "[IpakTruueckoe

1 HCITOJIb30BAaHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAJIOB B LEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuecTBo TEIIOTHL. Y nenbHAas Bbu6mmorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

13 TemooOMeH ¥ TEII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaGoparopHas paboTa

14 "UccnenoBanue sBiIeHUs bubmuoreka [JOK
TETI000MEHA MPU CMEIINBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacuet konuvecTBa TEIUIOTHI,

15 HEOOXOIUMOTO ISl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIQKICHUU
JlaGopaTopHnas pabota

16 "Onpenenenne yaeabHOH bubmorexa LOK

p y | https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIeCTBA

17 OHeprus ToIMBa. Y IeiabHas bubnuorexa [JOK
TEIUIOTa CCOPaHUs https://m.edsoo.ru/ff0a7b5a

18 [InaBiienue u oTBEpACBaHUE bu6mmoreka [{OK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a7b5a

TCII0TA IIJIaBJICHUA

19

JlabopaTtopHnast pabota
"Onpenenenne yaeabHOU TEIIOTHI
TIaBJICHUS Jibaa"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue U KOHJIEHCALIUS.
Hcnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUs U KOHICHCAIUH.
3aBHCUMOCTh TEMIIEPATYPhI
KUTICHUS OT aTMOc(epHOro
JaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BIIAXKHOCTHU
BO3yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a/1a4 Ha OIIPCACIICHUC
BJIAJKHOCTH BO31yXa

24

[TpuHIMIIBEI paOOTHI TEMIOBBIX
nsurateneil. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TermoBoro nBuraTensi.
TemnoBble ABUTATENN U 3aIIUTA
OKPY’KaOIIEU CpeIbl

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMs U IPEBPALLCHMUS
SHEPIrruu B TCIUIOBBIX MpOoHeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TeIIoBbIe IBIIEHUS.
M3MeHeHue arperaTHbIX COCTOSHUM

bubmuoreka [JOK
https://m.edsoo.ru/ff0a832



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe

BenlecTna"

KonTponbhas padota no teme

Bbu6mmorexa [JOK

28 "TemnoBsie sBieHU. VI3MeHeHMe
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIeCTBa
29 Onektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsiI0B
Ypoxk-uccienoBanue
30 "OnexTpuzanus TeJa UHAYKIUEH U
IIPU CONPUKOCHOBEHHUH"
31 B3anmoneiicTBre 3apsSyKEHHBIX TEI. bu6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87¢e4
DIIEKTPUYECKOE MOJIE.
1 HarnpsxeHHOCTB 3JIEKTPUYECKOTO bubnuorexa [JOK
nons. [lpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu snmekTpuyeckux 3apsios.
33 OnemeHTapHbIN 3apsa. CTpoeHue
aToma
34 [IpoBOIHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPaHEHUS JIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
CBOMCTB 3JICKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHI TOK, YCIOBHS €r0
36 cymectBoBanud. UcTounuku bubnmorexa [IOK
y ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUS 3IIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenobanue "JleiicTBre



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a86ae

AJICKTPUYECKOTO TOJIST Ha
MIPOBOJHUKH U AUIJIEKTPUKH"

DIIeKTPUYECKHUI TOK B METaJLJIaX,

bu6nmoreka [JOK

39
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e€
COCTaBHBIE YaCTHU
Cuna Toka. JlaboparopHnas pabota

41 "N3MmepeHne U peryInpOBaHUE CUIIBI 0.5 bubmmorexa [IOK

| P peryvp ) https://m.edsoo.ru/ff0ag8bd6
TOKa
DIIEKTPUYECKOE HAIPSKEHHUE.

4 Boabsr™etp. JTaboparopHas pabota 0.5 bu6mmoreka [IOK
"N3mepenue u peryanpoBaHue ) https://m.edsoo.ru/ff0a%14
HanpsokeHus"

CornpoTHBiICHHE TPOBOIHUKA.
43 V nenpHOE COIPOTUBIICHUE bubmorexa LOK
A P https://m.edsoo.ru/ff0aa738
BELIECTBA
JlaGopaTtopHnas pabota
"3aBHCHMOCTB JIEKTPUIECKOTO
44 COIIPOTHUBJICHHUS IPOBOJHUKA OT €I0 1 bubmmorexa LHOK
P p a https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOIAIU TIOTIEPEYHOTO
ceuyeHus u marepuana”
3aBUCUMOCTE CHJIIBI TOKA OT
45 HanpsokeHus. 3akod OMa it bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0aa44a
yJacTKa Ienu
JlabopaTtopHnast pabota
46 "HccnenoBanre 3aBUCUMOCTH CHJTBI 1 bu6mmoreka [{OK

TOKa, UYIIEro Yepe3 pe3nucTop, oT
COIPOTHBJICHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

HaIpssKeHUs: Ha pe3ucTope”

IlocnenoBarenpHOE U napauijiCJibHOC

47
COCIMHEHMSI TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka
43 IIpaBUJIa CJIIOKECHUS HAIIPSKECHUN bubnuoreka [IOK
MIPH MOCHEAOBATEITBHOM https://m.edsoo.ru/ff0aaas58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
49 IIpaBuJia JJIs CUJIbI TOKA IIPU bubnuoreka [IOK
rapajjiejibHOM COEJUHEHNU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pewienue 3a1au Ha mpuMeHEHUE
50 3akoHa OMa 1t pa3InyHOTO bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
Pa6ora u MmoutHoCTh
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubnmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTH 1 MOIITHOCTHA bubmmorexa LHOK
P P " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DIEeKTPUYECKHE LIETTH U
53 HOTPEOUTENH IIEKTPUUECKOMN bubmuoreka [IOK
sHeprun B Ob1Ty. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTostHHBIE MATHUTBI, UX
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnnorexa [JOK

OJIEH IMTOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e

MaruutHoe nojie. MarHuTHOE 110JIe

56 3eMIH ¥ €ro 3HaYeHue IS JKU3HU bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3apsiabl.
57 3apsoKeHHBIE Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSHHBIN
3JIEKTPUYECKUNA TOK"
KonTponbhas padota no teme
"DNIeKTpUUECKHE 3apsiIbl.
3apspKeHHBIE Tea U UX
58 B3auMoiecTBUs. [locTOSTHHBIN bubmiorexa HOK
. https://m.edsoo.ru/ff0abea8
AJIEKTPUIECKUN TOK" /
Bcepocculickas npoBepodHast
pabora
PesepsHylit ypok. Pabora ¢
TekcTamu 1o TeMe "TlocTosHHBIN
59 AJIEKTPUIECKUIN TOK" / bubmorexa HOK
p . https://m.edsoo.ru/ff0acdc6d
Bcepoccniickas npoBepodHas
paborta
OmneIT OpcTrena. MarauTHoe nosie
60 e eckoro Toka Ma oe bubmoreia HOK
JICKTPHYECKOTO TOK THUTH
p https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 37eKTPOMarHiToB B
61 texauke. JlaboparopHas pabota 0.5 bubnnorexa [JOK
"N3y4yeHue neicTBUSI MArHUTHOTO ' https://m.edsoo.ru/ff0ac74a
110J151 Ha POBOJIHUK C TOKOM"
62 DIEKTPOABUTATEIb IOCTOSTHHOTO bubnmnorexa [JOK

ToKa. Mcnionp30BaHue

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac1d2
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JJEKTPOABUraTEIe B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCHIOPTE.
JlaGopaTopHnas pabota
"KoHcTpyupoBaHue U U3ydyeHue
paboTHI dNIeKTpoABUTATENS "

63

OnpiTel @apanes. 3aKoH
3JIEKTPOMATHUTHON UHYKIIHH.
[TpaBuio Jlenua

64

Dnektporereparop. CrocoOs
MOJYYECHHUS DIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIeKTpUIecKHe 1
MarHUTHBIC SIBJICHUS"

66

Konrponbnas pabora o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
ABJICHUS"

bu6nmorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PezepHbiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBiaeHud"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TeMe "MardauTHbIE
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

14.5
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9 KUIIACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl

| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHast TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuotexa [JOK
MEXAHHWYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE | bubnuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBkeHue. CpeHsisi U MTHOBEHHAs 1
CKOPOCTb

5 [TpstmonuHeiHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBYDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JlaGoparopHas paboTa

7 "OnpeneneHne yCKOpeHus Tela npu | 1 bu6nuorexa LIOK
PaBHOYCKOPEHHOM ABMXXEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miiockocTu"

2 CBo6Ooauoe nagenne ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bu6nuoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ael76
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obparnenus. JInaeitHas u yrioBas

CKOpOCTHU
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
1 IlepBebiit 3akoH HproroHa. Bexkrop bu6nuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6nuorexa LIOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amay Ha mpuMeHEHUE bubmmoreka [JOK
3akoHOB HbloTOHA https://m.edsoo.ru/ff0aeb6e
bubmnoreka LIOK
1 . r
> Cuna ynpyrocta. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3amad mo teme «Cua
YIPYTOCTH
JlaGopaTtopHnast pabota
17 «Om Ic): GHI;HI/ICF))KGCTKOCTI/I bubmorexa HOK
bes https://m.edsoo.ru/ff0ace28
MIPY>KUHBD)
bu6mmoreka [JOK
1
8 Cua Tpenis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mmo teme «Cuia bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "On I:: GJII::HI/IC I1)<03q)¢)1/1 HEHTa bubmmorexa LIOK
pet " ! https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenwne 3agad mo Teme "3aKOHBI
bu6mmoreka [IOK
21 Herorona. Cuna ynpyrocru. Cuna

TpeHus"

https://m.edsoo.ru/ff0ath8e
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Cuita TSDKeCTH U 3aKOH BCEMHUPHOI'O

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOIO bubmmorexa LOK
' P https://m.edsoo.ru/ff0af044
MmaJieHUs
VYpok-koHpepenmus "IBuxeHue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktukn"
Pemenne 3amau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LOK
| p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IIepBast kocmMu4eckas CKOPOCTb. bu6nuorexa LIOK
HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
AOGCOmIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIA C bubmmorexa TIOK
. - p https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOU OCBhIO BPAILICHHUS.
MowmenT cunsl. LienTp TsxecTn
PaBHOBecue MaTepHaIbHONM TOYKH.
AOCONIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OChIO BPAIICHHUS.
MowmenT cunsl. LienTp Tsxectn
73 Pemenue 3amau mo teme "MoMeHT bu6mmoreka [IOK
cunsbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe
29 o TeMe "MexaHn4uecKoe IBHKECHUE bubmmorexa LOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumMmopeiicTBue Tel
30 KonTponbHas pabota no teme bubnuoreka [JOK

"MexaHH4eCcKOe IBUKEHHE.

https://m.edsoo.ru/ff0b06ec
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Bs3aumozeiictBue Ten"

Nmnynsce Tena. IMITysasC CHITBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

bu6mmoreka [JOK

31 Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
1 Pemenue 3anau mmo Teme "3akoH bu6mmoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunueckas paboTa U MOIIHOCTb hitps://m.cdsoo.ruw/f0b0as4
35 PaboTta cuIbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
16 «Omnpenenenue pabOThl CUITBI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHUH Tea
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEPTUH U paOOTHI.
[ToTreHManbHas SHEPTUst
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOUN SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPIUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yuenue bu6nuorexa LIOK
3aKOHA COXPAaHEHHUS DHEPTUN» https://m.edsoo.ru/ff0b12fe
Al KonebarenbHoe ABUKEHUE U €TO bu6mmoreka [IOK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858
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42

3aryxaromue KojaeoaHus.
BrinyxaeHHbIe KOJIeOaHMs.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTnyeckuil ¥ py>KUHHBIN
MasTHUKHU

44

VYpok-uccienoanue «3aBUCUMOCTh
nepuojaa KojaebaHui oT KEeCTKOCTU
HNPY>KHUHBI ¥ MAaCCHI TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpatieHre SHEPTUU TIPU
MEXAHUYECKUX KOJICOAHUAX

46

JlaGopaTopHnas pabota
«Ompenenenue 4acTOTHI U EPHOIA
KoJie0aHU# MPY>KMHHOTO MasiTHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaanueckue BoiHbI. CBOMCTBA
MeXaHHn4eCcKuX BOJIH. [IpogonbHbIE 1
TIOTNEPEYHBIE BOJTHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHnnueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmu4eckre BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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['poMKOCTb 3BYKa U BBICOTA TOHA.

52 z
AKyCTUYECKUI PE30HAHC
53 VYpok-koupepenus "YapTpa3Byk u bubnmoreka [JOK
nH(pa3ByK B IpUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padoTe Eub 10K
noIoTeKa
54 110 TeMe "3aKOHbI COXPAHEHUS.
. https://m.edsoo.ru/ff0b2510
Mexannueckue KojaeOaHus U BOTHBI
Konrponbnas pabora no reme
55 "3aKOHbBI COXpaHEHUS.
Mexanuueckre KoieOaHus ¥ BOJTHBI"
56 DNEKTPOMAarHuTHOE I0JIE. bu6nuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA JIEKTPOMArHUTHBIX BOJH
VYpok-koudepennus "[lkana
53 AJIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Hcrionbs30BaHnE 3E€KTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs3H"
VYpok-uccnenosanue "N3yuenue Eub 10K
. noIoTeKa
59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C httos://med EOb2CE
ps://m.edsoo.ru. c6e
MTOMOIIIBI0 MOOWIJIBHOTO TenedoHa"
Pemenue 3anay Ha onpenenenue
60 YaCTOTHI U JIJIUHBI
AJIEKTPOMArHUTHOW BOJIHBI
DNeKTpoOMarHuTHasi Ipupoja CBeTa.
61 CxkopocTtb cBeta. BonHoBbIE Bubmmorexa [JOK
P ‘ https://m.edsoo.ru/fi0b31d0
CBOIICTBa CBETa
62 Ucrounuku cBeta. [IpsiMonuneiiHoe bu6muoreka [JOK

pacipoCTpaHCHHUC CBCTA. 3aTMeHus

https://m.edsoo0.ru/ff0b3658



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

CouHua u JIyHsl

3aKOH OTpa)XCHUsI CBETA. 3epKaJa.

bu6moreka [JOK

63 Pemenue 3agau Ha mpuMeHeHHE hitps://m.edsoo.ru/fl0b38cd
3aKOHa OTPaKCHUS CBETa
64 ITpenominienue cBeta. 3aKoH bubnuorexa LIOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpaKEHUE
65 cBeta. Mcrnonb3oBaHre NOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCIMOCTH YTJIa
66 MIPEJIOMJIEHUS] CBETOBOT'O JIy4a OT
yTIJia maJieHus: Ha TpaHuiie "BO3ayX-
crexsio""
VYpok-koHpepeHus
"Hcnosib30BaHUE TTOJTHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [JOK
68 JInnzel. OnTHyeckas cuiia JTUH3BI hitps://m.cdsoo.rw/f0b3f2c
69 [TocTpoeHne n300pakeHU B JINH3AX bubmmorexa LHOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bu6nuoreka LIOK

pacCcTodHug U ONTHUYECKOM CHUJIIBI
coOuparorien JIMH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHbepenmus "OnTuyeckue

bubmnoreka LIOK

71
JUH30BBIE TPHUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'ma3 xak onrTudeckas CUCTEMA. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "ledexTo
3penus. Kak coxpanurs 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
OnbiTel HhtoTOHA. CliokeHune bubmuorexa [JOK
74
CIIEKTpaJIbHBIX LBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
Jlaboparopnas pabota "OnbITHI 1O
pa3I0XKEeHHUI0 OETIOro CBEeTa B CIIEKTP
75 1 BOCIIPUATHUIO LIBETA MIPEAMETOB IIpU Bubmmorexa [JOK
P I peld P https://m.edsoo.ru/ff0c0e2a
UX HaOJIIOJICHUU Yepe3 I[BETOBBIC
bunbTpeI"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa CBETA: JUCIIEPCHS,
uHTephepeHus u audpaxuus”
77 OmnpiTel Peszepdopaa u miianerapHas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Monens aroma
bopa
Hcrnyckanue U NOIJIOLICHUE CBETa
79 atomoM. KBauTel. JIuneliuaTeie Bubmmorera [JOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIBI bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c1672

CtpoeHue aTOMHOTO sijipa. bu6moreka [JOK

82
Hyxkionnas Mmonens https://m.edsoo.ru/ff0c18ac

23 PanuoaxkTuBHBIE IPEBpALLICHHUS. bubnuoreka LIOK
N3oTorbl https://m.edsoo.ru/ff0clal4

%4 Pemnienue 3agau o teme: bubmuoreka [JOK
"PagnoakTUBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nomypacnana
Vpok-xoHbDepeHIIS

86 "IPa I/IoaKl(“il)/IBI:-IHe U3JIy4YECHUS B bubamorexa [JOK

g Y | https://m.edsoo.ru/ff0c2126
MIPUPOJE, MEAULIHE, TEXHUKE
SlnepHble peakiny. 3aKOHBI
87 coxX paHeHESI 3apsiI0BOTO U bubmmorexa [OK
P AL https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCEI

28 DHeprusi CBSI3u aTOMHBIX SITIEP. bubmmoreka [JOK
CBs13b MacChl U YJHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakuuu"

90 Peakuuu cuHTe3a u aeneHus saep. bu6nuoreka [JOK
Wcrounnku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-kondepenius "AnepHas

91 sHepreTuka. JlercTBus
PaANOAKTUBHBIX U3TyUYEeHUH Ha
’KUBBIE OpraHu3Mbl"

[ToaroToBKa K KOHTPOJILHOM paboTe
9 1o TeMe "DIIEKTPOMarHuTHOE MOJIE. bubnuorexa [JOK

DIIeKTPOMarHUTHBIC BOJTHBI.
KBauToBrie sBieHus"

https://m.edsoo.ru/ff0c223e
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KoHnTtponbHas pabora 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DIIeKTPOMarHUTHBIC BOJTHBI.
KBanTosrie aBienus"
[ToBTOpeHue, 060b1IIEeHNE.
94 JIaGopaTopHEbIie pabOTHI ITO KyPC bubmmorexa HOK
" p pu P | ypey https://m.edsoo.ru/ff0c245a
BzanmopeiicTBue Ten
[ToBTOpeHnue, 006o61meHue. Pemenue
95 aCYETHBIX U KAYECTBEHHBIX 3a/1a4 bubmorexa HOK
p 'H https://m.edsoo.ru/ff0c2572
no teMe "TeruoBblie nporecch”
[ToBTOpenue, o6o0menue. Perenne
96 pacyeTHBIX U KAYECTBEHHBIX 3a1a4 bubnuorexa LIOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTOpenue, o6o0menue. Perenne
97 aCUETHBIX U KaUEeCTBEHHBIX 3a1a4 bubmmorexa TIOK
p | g " https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycTaHOBOK
[ToBTOpEeHME, 000OIICHUE.
98 JIaGopaTopHbIe pabOTHI IO KYPC bubmmorexa TIOK
" patop p " ypey https://m.edsoo.ru/ff0c2c¢52
CBeTOBEBIC SIBJICHUS
[ToBTOpenue, 0606meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 TekcTamu 1o teme "Kosebanus u bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
101 [ToBTOpenwue, 06o0menue. Padora ¢ bubnuorexa [JOK

TekcTaMmu 1o TeMe "CBeToBbIe

https://m.edsoo.ru/ff0c3044
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sBjeHus"

[ToBTOpenue, 00001eHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u

anepHas pusmuka"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC TOHATUSA

1.2

pas3jindaTthb SABJICHUS IO ONMMCAHHUIO UX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/131/I'-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh IPOSIBIIEHHE HW3YyYEHHBIX (PU3UUECKUX SBICHUH B
OKpY’KaloIleM MHUpE, B TOM 4ucie GU3NUECKUE SBJICHUS B IIPUPOJIE,
IIPU 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YUEOHYIO, BbIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OMKCHIBATh H3y4YEHHBIC CBOMCTBA Tel U (U3MUECKUE SBICHUS,
UCTIONB3Ysl (PU3WYECKHe BETUYUHBI, MPU ONUCAHUHM TPABUIHHO
TpakToBaTh (DU3MYECKUNH CMBICH HCHOJIB3YEMbIX BEJIHYMH, HX
0003HAYCHHUS W COUHUIBI (PU3NYCCKUX BEIMYUH, HAXOIUThH
(GbopMyIbl, CBS3bIBAIOIINE JaHHYIO (U3NYECKYI0 BEIHUHUHY C
JIPYTUMHU BEJTMYUHAMH, CTPOUTH TpadUKH U3YICHHBIX 3aBUCIMOCTEM

(UBUYECKUX BETMYUH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PM3UUECKUE SIBJICHUS U MPOIIECCHI,
HCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaThb CIIOBECHYIO
(GOpMYJIMPOBKY 3aKOHa W 3allMCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3MUECKUE SABJIECHHUS, IPOLIECCH] U CBOMCTBA TeJl, B TOM
Yyluclie U B KOHTEKCTE CHUTyalil MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh INPUUYUHHO-CIEICTBEHHbIE CBA3M, CTPOUTH
oObsicHeHne M3 1 — 2 JOrMyYecKux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOICTBa (PU3UYECKHUX SBICHHUM, (PU3MUECKHUX 3aKOHA

HJIU 3aKOHOMCPHOCTU

1.7

pemarb pacy€THble 3aJa4u B 1 — 2 NeHCTBUS, UCIIOJb3Ys 3aKOHBI U




(bopMybl, CBS3bIBAIOIIME (PU3MUECKUE BEJIWYMHBI: HAa OCHOBE
aHaJM3a yCIOBUS  3aJauyd  3allUChIBaTh  KPAaTKOE  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TNPOBOIUTH
pacuéTbl, HAXOOUTh CIIPAaBOYHbIC JAaHHBIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1ad, OLICHMBAaTh  PEATUCTUYHOCTH  IOJYYEHHOU

(hbU3UIECKON BETMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIMTH MPH TTOMOIIH
(bI/I?;I/I‘-IeCKI/IX METOOAOB, B OIIMCAaHUM HCCICAOBAHHUA BbIICIATH
MpOBEpsIEMOE  TPEANoNoKeHne  (TWmoresy),  pa3iaudarb  H
MHTEPIPETHPOBATH IMOJYYCHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XOJE€ OIIbITa, A€JaTh BBIBOJBI 11O €T0 pE3yJibTaTaM

1.9

MIPOBOAMTH OMBITHI MO HAOMIOACHUIO (PU3UYECKHX SBICHUM WU
¢u3nyeckux  CBOMCTB  Tedn:  (OpMyIUpOBaTh  IpOBEpsieMble
MPEIOJIOKEHNS, COOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,Z[OBaHI/IH, 3aIIMChIBATh X0/ OIIbITa U (bOpMy.]'[HpOBaTB BBIBObI

1.10

BBIIIOJIHATD MPSAMBIC U3MEPEHUS C UCIOJIB30BAHUEM AHAJIOIOBBIX U
UPPOBBIX MPHUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € YUETOM

3aJTaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

MPOBOANUTHh HCCIENOBAaHUE 3aBUCHUMOCTH OAHOW  (hU3HUECKOi
BEJIMYUHBl OT JPYrOM C WCIOJIB30BAHUEM IIPSMBIX H3MEPECHMI,
y4acTBOBaTh B IITAHUPOBAHUU Y4eOHOrO HCCIEIO0BaHUS, cOOUpATh
YCTAHOBKY M BBIIOJHATh HU3MEPEHHUs, CIENys MPEIIOKEHHOMY
IaHy, (UKCUpOBaTh pPE3YyJbTaThl IOJYYEHHOH 3aBHUCHUMOCTH
(bu3NYECKUX BEIIMYMH B BUJE MPEATOKEHHBIX TaOIHIl U rpadukos,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAUTL KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~I€CKI/IX BCJINYHH, CICOAYA
Hpe,HHO)I(CHHOﬁ HHCTPYKIHUU: IIpu  BbIIIOJIHCHUHA H3MepeHHfI
COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC

HCKOMOH BEJINYUHEI

1.13

coOmolaTh TpaBWIa TEXHUKHA O€30MacHOCTH Tpu paboTe ¢

1a00paTOpPHBIM 000y T0BaHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JACHCTBHS TPUOOPOB U TEXHHUUYECKUX
YCTPOICTB, XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyUEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO MX OMUCAHWS,

WCIOJIb3YSl 3HAHHWA O CBOMCTBaX (U3MUECKUX SIBICHUH MU




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPHUMEPHl (HAXOAuTh WHMOpPMAIMIO O MpUMepax)
MMPAKTUYCCKOTI'0O HUCITOJIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHONW KW3HM i1 oOecrieueHuss O€30MacHOCTH TP
oOpaiieHud C TpudOpaMH M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHsI 3I0POBbS M COONIOACHUS HOPM SKOJOTHYECKOTO

MOBEJICHUS B OKPY KaroOIIeH cpefie

1.16

OCYILECTBIIATH OTOOP UCTOUHUKOB MH(OpMaLuu B ceTh MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUN U MyTEM CPABHEHMs Pa3IMYHBIX MCTOYHHMKOB
BBIJICJIATh MH(POPMALIMIO, KOTOpAs SIBJISAETCS MPOTUBOPEUMBOM MM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (U3NYECKOTO  COJEpKaHMs,
CIpaBOYHbIE MaTepHaibl, pecypchl ceTu MHTepHeT, BlaaeTh
IpuEMaMu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

nH(GOpPMAIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOILIECHUS
Ha OCHOBE 2 — 3 WCTOYHHMKOB HH(poOpMAIUK (UHUECKOTO
CoJIepKaHusl, B TOM YHUCIe yOJIMYHO JeaTh KpaTKUe COOOIICHHUs O
pe3ysbTaTax MPOEKTOB WIM Yy4eOHBIX MCCIEIOBAaHUM, NMPU 3TOM
IpPaMOTHO HCHOJb30BaTh M3yUYEHHBIN MOHATUHHBIA ammapar Kypca

(U3HKH, COPOBOKIATh BBICTYIJIEHUE MPE3CHTallueN

1.19

IpU  BBIIOJIHEHUU  Y4YeOHBIX MPOEKTOB M  HCCIENOBAaHUMN
pacripenienath 00sS3aHHOCTH B Tpynme B COOTBETCTBUU C
[IOCTAaBJIEHHbIMU 3aJlauaMH, CJEAUTh 32 BBIIIOJHEHUEM IIJIaHa
NEeWCTBUI, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKIaa B
JESITENIBHOCTD TpyIIBL, BBICTPanuBaTh KOMMYHHUKaTUBHOE

B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJ'leOI71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHl/lﬂ




1.1

HCIIOJIb30BaTh IOHATHUA

1.2

pasindaTth ABJICHUA IO OIMMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/ILICCKOC SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHX SIBICHUU B
OKpY’KarollleM MHpE, B TOM 4yucie pU3n4YecKue sBJICHUS B MPUPOJIE,
P 3TOM TEPEBOAUTH MPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIIETATh

CYILECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3UUECKUX SBICHUM

1.4

ONUCHIBATh M3y4YEHHBbIE CBOMCTBa Tel U (U3HUYECKUE SBICHMUS,
UCTONb3ys (U3NYecKre BETUYMHBI, NPU ONHUCAHUM TPABHIBHO
TpakToBaTb  (PU3MUECKUM  CMBICA  HCHOJNb3YEMbIX  BEJIUYMH,
00O3HAUYEeHHUA W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(bopMysBl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYI0 BEIHYMHY C
JOPYTUMHU BEJIMYUHAMU, CTPOUTH I'paUKH N3YUEHHBIX 3aBUCUMOCTEMN

(bI/IBI/I‘-ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUYECKUe SBJICHUS U MPOLECCHI,
WCIIONIb3ySl M3YYEHHBIE 3aKOHbI, IPU H3TOM JaBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa W 3alKChiBaTh €ro MareMaTH4ecKoe

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MTPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBIABJIATH HPUYHUHHO-CJICACTBCHHLIC CBA3HU, CTPOUTH O6’b$ICHeHI/IC nu3
1 — 2 norvMYecKux maroB ¢ MOMOIIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

¢bu3nuecKux ABICHUN, GPU3NUIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3a/1aun B 2 — 3 ACHCTBUs, UCIOJIb3Ys 3aKOHBI U
dbopMyIibl, CBsI3bIBaIOLIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE
aHaJM3a yCJOBHS 3aJaud 3alMCHIBATh KPaTKOE YCJIOBHE, BBISBIATH
HEJIOCTAaTOK JAHHBIX IS PEIIeHUs 3aJaud, BHIOMpATh 3aKOHBI U
(dbopMyIibl, HEOOXOUMBIE NJIsl €€ pelIeHHs, TPOBOAUTh PACUYEThl U
CpPaBHHMBATh TIOJyYEHHOE 3Ha4YeHHWE (HU3MUECKON BEIUYHHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

paciio3HaBaThb Hp06HeMH, KOTOPBIC MOXXHO PCIIWUTH IIPH ITOMOIIIKU
(bI/I?;I/I‘-IeCKI/IX MCTOONOB, HCHOJB3Yyd OIMMUCAHUC HCCICOOBAHMA,
BBIACIATE IIPOBEPACMOC MPEAIIOIONKECHNE, OUCHNUBATDh ITPaBUJIBHOCTD

nopsaaKa nmpoBCACHUA UCCIICAOBAHUS, NCIIATh BBIBOAbI

1.9

IMPOBOAWTL OIIBITBI 110 Ha6J'IIO)IeHI/IIO q)HSH‘IeCKI/IX SIBJICHUN WA




(bU3MYEeCKUX  CBOMCTB  Teln:  (OpPMYJIUpOBaTh  IIPOBEPSEMbIC
MPENIONIOKEHNs, COOUpaTh YCTAaHOBKY W3  MPEIAJIOKEHHOTO

000py/10BaHus, ONUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATL HNPSAMBIC HU3MCEPCHHA C HCIIOJIB30BAHHMEM aHAJTOI'OBBLIX
npuOOpoB U JNAaTYMKOB (DU3MUYECKUX BEJIMYMH, CPaBHUBATh
pe3yabpTaThl  M3MEpPEeHUH C y4y€ToM 3aJaHHON  abCOIIOTHOM

MMOTpCIIHOCTH

MPOBOAMTHh HCCIENOBAHUE 3aBUCUMOCTH OAHOW  (hU3HUECKOi
BEJIMYUHBl OT JPYrOM C HCIOJIB30BAHUEM IMPSMBIX H3MEPECHMM:
IUTAHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEPEHUus, CleAys MpeIIokKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAOJIUIl U TPauKOB,

ACJIaTh BBIBOJBI IO PE3YJIbTATAM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE M3MEpPEHHMS  (U3UUECKUX  BEJIMYMH:
IUIAaHUPOBAaTh ~ W3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBbHYIO
YCTaHOBKY, CJI€Ays IPEUIOKEHHONM WHCTPYKLUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHHBI

1.13

coOnrofaTh MpaBuia TEXHUKU Oe30lacHOCTH Ipu  padoTe cC

nabopaTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HAa MX OINUCAHUS, HCIOJIB3YS
3HAHUS O CBOMCTBaX (HU3WYECKUX SBICHUH H HEOOXOAMMBIC

(1)H3H‘-I€CKI/I€ 3aKOHOMCPHOCTHU

1.15

pacIo3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
IpUOOPBI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJIEKTPUYECKUX LeNed € MOCIEAOBATEIbHBIM U IapalIe/IbHBIM
COEMHEHUEM DJIEMEHTOB, pa3jauyas YCIOBHblE OO0O3Ha4YeHUs

QJICMCHTOB 3JICKTPHYCCKUX Leneu

1.16

NPUBOAUTE TpPHUMEPHl (HAXOAUTh HMH(POPMALMIO O TNpuUMepax)
NPAaKTUYECKOTO  KCIOJIb30BaHUS  (DU3MYECKMX  3HAHWHA B
MOBCETHEBHON JKM3HM Juid oOecriedeHus Oe30MacHOCTH P
oOpamieHuu ¢ mnpudopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0pOBbS M COOJIOACHHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpY Karollei cpejie

1.17

OCYIIECTBIISATh TOUCK HMHPOpManuu (U3UIECKOTO COACPKAHUS B




cetu IHTEepHET, HA OCHOBE UMEIOIIUXCS 3HAHUH U MTyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX UCTOYHHKOB BBIACNATh HH(pOpManui, KOTopas

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCIIONIb30BaTh TIPU BBINOJHEHUM Y4YEOHBIX 3aJaHUi Hay4yHO-
MOMYJIIPHYIO JTUTEpaTypy (pU3MUecKoro coiepkaHusi, CIpaBOYHbIE
MaTepuainbl, pecypcsl ceTtu MHTepHeT; BiaaeTb npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(DOpMALIUU U3 OTHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M KpPAaTKUE YCTHbBIC
coobmieHusi, 0000mas uHOOPMAIUIO W3 HECKOJBKUX HCTOYHHKOB
(U3UYECKOTO COJepXKAHUSA, B TOM YHUCJE MyOIUYHO TPEICTABISTH
pe3yJIbTaThl MPOEKTHOM WUJTN UCCIEN0BATEIBCKOMN NI TEIbHOCTH, TPU
3TOM TPaMOTHO HCIMOJb30BATh M3YyYECHHBIM MOHATUUHBIN anmapar

Kypca (HU3UKH, COTPOBOXKIATH BEICTYIUICHHE MTPE3CHTAIHEH

1.20

IIPY BBITOJIHEHUN Y4E€OHBIX MIPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
IIPOLIECCOB PACIIPEeNIATh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM 33Ja4aMM, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTUPOBAaTb €ro, aJIeKBATHO OLEHUBAaTh
COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBHE, MPOSBIAL  TOTOBHOCTH

pazpemats KOHGIUKTHI

9 KVIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiiuaTth ABJICHHUA II0 OIMMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh IPOSBIECHUE H3YUYEHHBIX (PU3MUECKHUX SIBICHUU B
OKpY’KalollleM MHUpE, B TOM 4Hcie GU3NUECKUe SBJICHUS B IIPUPOJIE,
IIPU 3TOM TEPEBOIUTH NMPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATh

CYILECTBEHHbIE CBOMCTBA (pU3HAKH) (PU3UUECKUX SBICHHIM

1.4

OIMUCBIBATh H3YUCHHBIC CBOIMCTBa TE€l U (I)I/I3I/I‘-I€‘CKI/IG SABJICHUA,




UCHONb3ysd (U3MYECKHE BEIUYMHBI, IPU ONHUCAHUM IPABHIBHO
TPakTOBaThb  (U3WYECKUH  CMBICH  HCHOJB3YEMBIX  BEJIHYUH,
0003HaUYEeHHUA U EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(dopMybl, CBS3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUYMHY C
IPYTUMH BEJTMUYMHAMHU, CTPOUTH TPaUKN N3yUEHHBIX 3aBUCUMOCTEH

(hDUMBUYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (hU3nuecKue SIBJICHHS U MPOIIECCHI,
WCIIONIb3Ysl M3YyUYEHHbIE 3aKOHBI, MPU HSTOM JaBaTh CIIOBECHYIO
(GopMyJIMpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTH4yecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3MUYECKUE MPOLIECCHI U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3
2 — 3 JIOTMYECKHUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YCHHBIX CBOMCTBA

(1)I/I3I/I‘{€CKI/IX HBJ'IGHPIfI, (1)I/ISI/I‘I€CKI/IX 3dKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIe 33Ja4yM (ONMparoIluecss Ha cucTeMmy u3 2 — 3
yYpaBHEHHI{), HCIIONB3Ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIUYMHBI: HA OCHOBE aHalW3a YCIOBMS 3a7auu
3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIATh HEAOCTAIOLIME WIIU
M30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUI PEIIEHUs, IPOBOJUTH PACUETHI U OLIEHWBATH PEATMCTUYHOCTD

MOJTYYSHHOTO 3HaYeHHS (PU3NIECKON BETUINHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPU HMOMOIIU
(bu3HYECKUX METOJIOB, UCIIOJIb3Ysl OIIMCAHUE UCCIIEIOBAHMS, BBIICIIATD
IIPOBEPSEMOE IIPEATIONIOKEHNE, OLICHUBATH IPAaBWIBHOCTH IOPsAKa
MIPOBEJCHUS MCCIECI0BaHMs, JCJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHIA U OTIHITOB

1.9

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3NYECKUX CBOMCTB TEJ: CAMOCTOSTENIBHO COOUPaTh YCTAHOBKY U3
M30BITOYHOTO HaboOpa 000PYOBaHUS, OMKUCHIBATH X0/ OMBITA U €T0

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAMTH TMPU HEOOXOIMMOCTH CEpUI0 MPSMBIX H3MEPEHUH,
OTpesieNisisi cpeiHee 3HaueHUEe H3MepseMoil BennuuHbl ((pokycHoe
paccTosiHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP CIOC0OOa

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)




IIPOBOJIUTh HUCCIIEOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHNUI: IIITAHUPOBATh HCCIIEA0BaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThI
MIOJIyYEHHOM 3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOauuu

Fpaq)HKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOAMTDH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I'~I€CKI/IX BCJIIMYHH:
IIAaHUPOBATb HU3MCPCHH, CO6I/IpaTb OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY U BBIIIOJIHATE HW3SMCPCHHUA, CICAYA HpGIIHO)KCHHOfI
HHCTPYKIMH, BBIYUCIIATH 3HAUCHUC BCIWMYHMHBI W AHAJIM3UPOBATH
MOJIYUYCHHBIC PC3YyJIbTaThl C y‘-IéTOM 3a,[[aHH01>i MOrpeIIHOCTH

U3MEPEHUU

1.13

coOnrofaTh MpaBuia TEXHUKH Oe30macHOCTH TMpu pabdoTe cC

na0opaTOpHBIM 000pyT0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DPU3NUECKUX MOJAEIICH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TEJNO, TOYECUHBIN
UCTOYHUK CBETa, JyY, TOHKas JIMH3a, IUIAHEeTapHas MOJIeJIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO SgJpa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OIHCAHUSA, UCIOJb3Ys
3HaHUS O CBOMCTBaxX (M3WYECKUX SBICHUH U HEOO0XOIUMBIE

(bu3HYecKre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH W3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOLECCOB MPHU PEHICHUH y4eOHO-MPAKTHUECKUX
3aj1ay, ONITUYECKUE CXEMBI JIJIsl HOCTPOSHUS U300pakeHUH B IIJIOCKOM

3epKajie U coOMparoIiei JT1uH3e

1.17

MPUBOJIUTH TpUMEPHl (HAXOAUTh UHGPOPMALUMIO O MPUMEPAX)
IPAKTUYECKOI0  MCIOJIb30BaHUs  (DU3MYECKMX  3HAHMA B
MOBCETHEBHON KM3HM Ui  OOecredyeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH yCTPOWCTBaMH,
COXpaHEHHsI 370POBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPY’KAIOLIEN cpele

1.18

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEPIKAaHUS B
cetu MIHTepHET, caMOCTOATENIBHO (OPMYIIHPYsI MOUCKOBBIN 3ampoc,

HaxXoauThb IIYyTH OIPCACIICHUA JOCTOBCPHOCTHU HOJ'Iy‘IeHHOI\/JI




I/IH(i)OpMaHI/II/I Ha OCHOBE HMMECIOIMMXCS 3HAHUU M JOIIOJHUTEIHLHBIX

HCTOYHUKOB

1.19

UCTOJb30BaTh NPU BBHINOJIHEHUH YYEOHBIX 3aJaHUl Hay4HO-
MOMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO CONEP)KaHUS, CIPAaBOUYHbBIE
MaTepuanbl, pecypcsl ceTtu MHTepHeT; BiaaeTb NpuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHus HH)OPMAIH U3 OTHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIC NMHUCHbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE WH(OpPMAIUU W3 HECKOJIBKHX HCTOYHHKOB (PUIUIECKOTO
CoJiepKaHusl, MyOJIIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOW MIIH
UCCIIEAOBATEIIbCKON  JI€ATeNIbHOCTH, NpU  3TOM  T'PAMOTHO
WCMOJb30BaTh H3YyYECHHBI MOHATUWHBIA ammapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATH BHICTYIUICHHWE TMPE3EHTAINEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBITOJIHEHUN Y4E€OHBIX MIPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
IIPOLIECCOB PACIIPEeNIATh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM 33Ja4aMM, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTUPOBAaTb €ro, aJIeKBATHO OLEHUBAaTh
COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBHE, MPOSBIAL  TOTOBHOCTH

pazpemats KOHGIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3naena

Koxa
3J1eMEeHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — Hayka O Mmpupouac. SBnenus mpupoabl.
dusnueckue SBICHHS: MEXaHUYCCKUE, TCIIJIOBBIC,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckne BeNWUUHBL M3MmepeHune (usmUecKkux
BemuunH. Dmsuueckue npubopel. [lorpemrHocTh

n3MepeHuil. MexyHapoHas CHCTEMa UHUIT

1.3

ECTCCTBGHHOHay“IHHﬁ METOA IIO3HAHUA: Ha6J'II-OI[eHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE TUIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKC THUIIOTE3, 00BsACHEHHE

HaAOJII0JaEMOT0 SBJIEHUS

1.4

Onucanue GpU3MYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

HH##Par##HI3MepeHre pacCTOSTHUM.
#H#HPar##13Meperne 00bEMa KUIKOCTU M TBEPAOTO
Tela.

##HParf##01peneneHre pa3MepoB MajbIX Tell.
##Par#H##l3mepenue TemmepaTypsl IpU  OMOILU

KHUIAKOCTHOI'O TCPMOMETpPA U AaTUUKA TCMIICPATYPhI

ITEPBOHAYA

JIbHBIE CBEJAEHMA O CTPOEHMHA BEILECTBA

2.1

H###HParf##CTpoeHNE BellecTBAa: aTOMbl U MOJIEKYJIBL,
ux pasmepsl. OMBITBI, JOKa3bIBAIOIINE JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#it#HPar#HH# /I pmokerne  yactuil  BemiecTBa.  CBS3b
CKOPOCTH JBWKEHHUSI YaCTUIl C TeMIepaTypoil.

bpoyHoBckoe aBmxeHue, nuddysus
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BSaHMOI[efICTBHG YJacCTHUILl BCIICCTBA: PUTAKCHUC U




OTTAJIKMBAHHUEC

2.4

HH#Par##H ArperaTHble COCTOSHUSI BEIIlECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPIBIX
(kpuctaynuecknx)  Ted.  B3auMocCBI3b  MEXITY
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX ATOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOBI

2.6

[IpakTuueckue padbOTHI:

#H#HPar##OneHka AuaMeTpa aToMa METOJIOM PsiioB (C
WCIIOBb30BaHueM portorpaduii).

#AHPar###ONBITEL MO0 HAONIONEHUIO  TEIUIOBOTO
paciupeHus ra3os.

#HHHPar###OnpITel IO OOHAPYKEHHUIO JIEUCTBHS CHJI

MOJICKYJISIPHOI'O IMIPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe NIBIDKCHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBUKECHUE
#H##Par##H#Ckopoct.  CpemHsisi ~ CKOPOCTh  IPH
3.2 HEPaBHOMEPHOM JBWKECHMM. Pacu€r myTu u BpeMeHU
JBUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUUH. B3anMonelictBue
33 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca xak Mepa HHEPTHOCTH Tesa
14 #H#Par### ImorHocTh BertecTBa. CBSI3b IUIOTHOCTH C
. KOJINYECTBOM MOJIEKYJI B e/IMHHIIe 00bEMA BEIlleCTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOUIbIO AUHAMOMETPA
37 Hi#HPar##H#IBnenne tarorenus u cwia Tshxectu. Cuiia
' TSDKECTH Ha ApYyrux IaHeTax. Bec Tema. HeBecomocTs
18 Cuna tpenus. TpeHue CKOIBXKEHHSI U TPEHHUE IOKOS.
' Tpenue B IpUpoae U TEXHUKE
19 H#H#H#Par###CrioxkeHue cuil, HaNpaBJICHHBIX IO OJHOM

npsMoii. PaBHoielicTBy0MAs CUIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKCHHS
(wapuka B OKMJKOCTH, MOJENIU 3JIEKTPHUECKOTO
apToMoOWIIA W Tak pganee). OmpeneneHue CpeaHen
CKOPOCTH CKOJILKCHHUSI OpycKa WM [IapuKa Io
HAKJIOHHOM TuIocKocTH. OrpenesieHue IMIOTHOCTH
tBEpmoro  Tema.  OmBITE,  JEMOHCTPHPYOIIUE
3aBHCUMOCTh PacTshKeHus (nedopMmaliiin) npy>KUHbI OT
NPUIOKEHHOW Ccuiibl. ONBITHI, JEeMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIBI TPEHHSI CKOJIBXKCHHUS OT Beca Tea U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

@usnuecKue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMH CKOPOCTSIMU B )KMBOW M HEXXUBOU IIPUPO/IE,

JIeCTBUE CUIIBI TPEHUSI B IPUPO/IE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIUITHUKI

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Hapnenue TBEpaoro Tena. CrnocoObl yMEHBIIEHUS U

YBCIMYCHUA JaBJICHUA

4.2

HaBJ'IeHI/Ie rasa. 3aBHCHMOCTH JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

43

Hepez[aqa JaBJICHUA TBépI[LIMI/I TCJI1aMU, XKXUAKOCTAMH U

razamu. 3axoH Ilackans. IITHeBMaTHYEeCKHE MAIIIMHEL

4.4

3aBUCUMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
IMuapocraTudeckuii napajokc. Coobmmaroruecs

cocysl. ['mapaBnuyeckre MEXaHU3MBbI

4.5

Atmocdepa 3emnmm u  arMocepHOe  J1aBJICHHE.
[IpuumHbl CylIeCTBOBaHMSA BO3AYUIHOH OOOJOYKH
3emun. OmnpIT Toppuueinnu. 3aBUCUMOCTh
aTMOC(EpHOr0 JABJIEHHsSI OT BBICOTHl HaJ YpPOBHEM

Mops

4.6

N3mepenue armocdepnoro masneHusi. [Ipubopsl ans

M3MEPEHHS aTMOC(PEPHOTO JTaBIICHUS

4.7

JlelicTBUE XKHAKOCTH M Tra3a Ha MOTPYKEHHOE B HHX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKOH




Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTH BECa Tela B BOJE OT
00béMa TOTpY)KEHHOH B IKHJAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMIEH CUJIbI, JAEUCTBYIOIIEH
Ha Telo, MOrpyxéHHoe B KUAKOCTb. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOILIEH CUJIbL, ACHCTBYOLIEH
Ha TEJIO0 B KHUAKOCTH, OT Macchl Tena. OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh  BBITAIKHUBAOIICH
CWJIBI, IEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00BEMA
MOTPY>KEHHOM B JKUIAKOCTh YAaCTH TE€JA U OT MUIOTHOCTH
xuakoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHUE JIOJAKA W  OINpeleseHue  e€

rpy30H0IbEMHOCTH

4.10

Odusuyeckue  ABIEHUS B MPUPOAE:  BIUSHUE
aTMoc(epHOrO0 JaBIIEHUST Ha JKUBOH OpraHU3M,

TJIaBaHUE PHIO

4.11

Texnuyeckue ycTpoWcTBa: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJOINPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexannueckasi pabora

5.2 MexaHn4deckast MOIITHOCTE

53 [IpocThie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAs

' IJIOCKOCTh. [IpaBuiio paBHOBECHS phluara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koaddunment

5.5 IIOJIE3HOTO  JCUCTBUA  MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHHKE

5.6 [ToTeHmmanpHasi SHEPrUuM TeJa, MOJHIATOr0 HajJ 3eMIIEH

5.7 Kunernueckas sHeprus

5.8

[Tonnas mexaHudeckasi YHEprusa. 3aKOH U3MEHECHHS U




COXPAHEHHUS MEXaHUYECKOM dHEPTUU
[IpakTuueckue pabOTHI:
#Hi#HPar###Onpenenenne pabOThl CHIIBI TPEHHS TNPH
- PaBHOMEpPHOM JABI)KEHHUU Teja MO TOPU30HTaIbHOU
' NoBEpXHOCTU. MccnenoBaHue yClIOBHN paBHOBECHUS
ppraara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.
N3ydeHnne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH
510 @dusnyeckue SABJICHUSA B IPUPOAC: pbIYaru B Tele
' yenoBeKa
TexHuyeckue yCTpPOMCTBA: pblYar, MOABUKHBIA U
5.11 HETIOABHKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TTPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COeP:KAHUS
pasjaena 3JIeMeHTAa
TEIIIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
61 TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3mepbl
' MoJieKysl.  OmIbITBI, IOATBEPXKAAIOIIUE OCHOBHBIE
I0JIO>KEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO M  Ta3000pa3HOTO
6.2 coctosiHuI BemecTBa. Kpucrannnueckue u amopdHbie
Tena
6
OOBsicHEeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETUYECKOM
TEOpUHU
6.4 CmauuBaHUE M KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
66 Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTBHIO
' TEIUIOBOTO JIBHYKEHUS YaCTHUI]
6.7 BuyTpeHHsAs ~ sHeprus. CrocoObl  M3MEHEHUs




BHYTPEHHEH SHEpruu: Tervionepeaada M COBEPUICHUE

paboThI
63 Buasl Teronepenayu: TeaIonpoOBOAHOCTb, KOHBEKIIHS,
' M3JIyYeHUE
KomnyectBO  TermoThl. VYaenbHasg  TEIUIOEMKOCTH
6.9
BEIECTBA
TermiooOMeH H TEIJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne ¥  OTBEpAEBAHHWE  KPUCTAUIMYECKHUX
. BEILECTB. Y Ae/bHAas TEIIOTa IUIaBICHUS
[TapooOpazoBanue u  KoHaeHcauusa. Vcnapenwue.
610 Kunenue. VYaenpHas Temmora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPaTypbl KUTIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y AebHas TEII0Ta CrOpaHus
[Mpuamuner  paboTel  TeruioBbix apurateneid  KITJ
6.15 TEIJIOBOTO JBUTATENs. TerIoBble ABUTATENN U 3aIlUTa
OKpYKaroIIEH Cpeabl
3aKOH COXpaHEHHs M TPEBPALICHUS DSHEPrUU B
6.16
TEIJIOBBIX IIpoLIeccax
[IpakTuueckue padbOTHI:
H#HPar#H##0NbITEl 10 OOHAPYKEHUIO JEHUCTBUS CHII
MOJIEKYJIIPHOTO TIPUTSHKEHMUS.
H#A#H#Parf##0ONBITBlL 110 BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBaPEHHOM COJIM WIH caxapa.
6.17

#HHHPar#t##OnpITel MO HAOMIOAEHHUIO  TEIIOBOIO
pacHMpeHus ra3oB, KUIKOCTEH U TBEPIBIX TeIl.
#H#HPar###Onpenenene 1aBIeHUs Bo3lyXa B OayIOHe
HITTPHLIA.

HH#HHPar#H#H##0ONbITB, NEMOHCTPUPYIOIINE 3aBHCUMOCTh

JaBJICHUA BO3JyXa OT €Iro 00BnéMa u Harp€BaHusA HJIN




OXJIQXKCHHSL.
#H##Par### I[poBepka TUIIOTE3bI JIMHEWHOM
3aBUCUMOCTH  JJIMHBI ~ CTOJIOMKA  JKMIKOCTH B
TEPMOMETPUUECKOU TPYOKe OT TeMIIepaTyphI.
###Par###HaOmonenne  M3MEHEHHS  BHYTPCHHEH
SHEPTUM Tella B pe3ylibTaTe Terionepeaadn u padoThl
BHCIITHUX CHUJI.

#i#Par#H##llccnenoBanue sIBICHUS TEIJIOOOMEHa IpHU
CMEIIMBAHUM XOJIOJIHOU U TOpsiYei BOJIBI.
#H##Par##H#Onpenenenue KOJINYeCTBa TEIIOTHI,
MOJIy9€HHOTO BOJION TPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM IHJIHHIPOM.

#H#Par##H#Onpenenenie  yIenbHOH  TEIUIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npouecca uCapeHusl.
###Par###Onpenenenre  OTHOCUTEIBLHON BIAKHOCTH
BO3/IyXa.

#H##Par##H#Onpenenenue YAEIbHOU TEIJIOTEI

IIJ1aBJICHUA JIbAA.

6.18

®dusuyeckue SBIECHHS B MPHUPOJE: MOBEPXHOCTHOE
HaTSDKCHWE W KallWUIAPHBIE SIBICHUS B IIPUPOJE,
KPHUCTAJUIBI B IPUPOJE, n3nydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuyeckue yCTpPOMCTBA: KaMWUIAPHI, MPUMEPHI
MCIOJIb30BaHUsI KPUCTAIIJIOB, )KMJIKOCTHBI TEPMOMETP,
AaTYUK TEMICPATYyphbl, TCPMOC, CHCTCMaA OTOIUICHUA
JIOMOB, TMTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPECHHETO CrOpPaHus.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

Onexrpuzanus Ten. J[Ba poaa 3JIeKTPUYECKUX 3apsI0B

7.2

B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kyiona

(SaBI/ICI/IMOCTL CHIJIBI BSaHMOﬂCﬁCTBHH 3APSXKCHHBIX TCJI




OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUSL MEXKAY TEIaMu)

DNeKTpruyeckoe ToJie. Hanpsxénnocts
7.3 anekTpudyeckoro monsd. IlpuHnmn —cynepnosunuun
INEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siaekTpudecKkux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpuueckuil 3apan. Ctpoenue atoma. [IpoBogHuku
U JUDJIEKTPUKU
7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
6 ONeKTpUYeCKHii  TOK.  YCJIOBHS  CyIIECTBOBaHUS
. 3JEKTPUUECKOTO TOKA. MICTOUHHUKHN OCTOSIHHOTO TOKa
JenicTBus JIEKTPUUECKOTO TOKa (TenoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTpUYECKUH TOK B
KHUIKOCTAX U razax
- Onexrpuueckas uenb. Cuia TOKa. DJIEKTPUUYECKOE
' HaTpsHKCHUE
9 ConpotuBieHue MIPOBOHHUKA. VYV neapHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma JJig y4acTKa 1enu
[locnenoBarenbHOE W HapajuIEIbHOE  COENMHEHUE
7.11
IIPOBOJIHUKOB
PabGota ¥ MOIIHOCTH 3EKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DneKTpuyeckue Ienu U MOTPeOUTENH INEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3aMblkaHue
[TocTrossHHBIE MarHuThl. B3anMo1eicTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOe mosie 3eMJIM M €ro
' 3HAUYEHME JUJIS )KU3HU Ha 3emiie
716 OneiT Opcrena. MarHutHoe moJI€ AJIEKTPUYECKOTO
' Toka. [I[ppuMeHeHue 371eKTPOMaruHuToB B TEXHUKE
717 JleficTBe MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.

9J'IeKTpO)1BI/Il"aTCJ'IB MOCTOSIHHOTO TOKa. Mcronp30BaHue




3JIEKTPOJIBUTATENICN B TEXHUYECKUX YCTPOMCTBAX M HA

TPaHCIIOPTE
Oneitel  ®apanes. SIBneHue  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. Croco6s1 MOJTYy4YCHUS
7.19 JNEKTPUYECKOM  DHEPruM.  DJEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUHU
[IpakTuueckue padbOTHI:
OmnbITHI 110 HAGIIOICHUIO 3JICKTPU3ALIUH TSl MUHAYKIUEeH
U IIPY CONIPUKOCHOBEHHUH.
HccnenoBanue nelcTBUS 3JIEKTPUYECKOrO MO Ha
MIPOBOJAHUKH U TUIEKTPUKU.
Cb6opka u mnpoBepka paOOThI 3IEKTPUUECKOW IIeNu
IIOCTOSIHHOT'O TOKA.
H3mepenue u peryJmpoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CWIJIBI TOKA, HAYLIETO
4yepe3 pPE3UCTOp, OT CONPOTUBICHUSA PE3UCTOPA H
HaIpPsDKEHUS Ha PEe3UCTOpE.
70 OnbIThI, JI€MOHCTPUPYIOIIINE 3aBUCUMOCTh

JIEKTPUUYECKOTO CONPOTHUBICHUS IPOBOJAHHMKA OT €ro
JUIMHBI, IIJIOLA/IA [TONIEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBwia CIOXKEHHS HANPSOHKEHUH IPU
[OCJIEIOBATEIBHOM COEAMHEHUHM [JBYX PE3HCTOPOB.
[IpoBepka npaBuiia Ui CUJIbl TOKA IPU MapaieIbHOM
coeMHEeHUN pe3uctopoB. OmpeneneHne  pabOThI
JIEKTPUUYECKOTO TOKA, HUAYIIErOo 4Yepe3 PpPEe3UcCTop.
OmnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJICJIIEMON Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYILErO YEPE3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
HccnenoBanue MarHMTHOTO B3alMOJICHCTBUS

ITOCTOAHHBIX MAarHuTOB. I/I3yquI/Ie MAarouTHOTI'O II0JISA




MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenuu. MccnenoBanue AeMCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEIIKY. OnpIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aMMO/JICHCTBUS KaTYIIKHA C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJeHHs TOKa B Karymike. V3yuenue
HCﬁCTBHH MArauTHOIO IIOJIsI Ha MPOBOAHHUK C TOKOM.
KoncrpyupoBanue u A3y4YEHUE paboThl
3JIEKTPOJIBUTATEIS. N3mepenune KITJ
3JEKTPOJIBUTaTe€NbHON  yCTaHOBKU.  ONbITBI 1O
HUCCICAOBAHUIO SABJICHUSA BHGKTpOMaFHHTHOﬁ
WHIYKIUU: HCCIICIOBAHUE HW3MEHCHUN 3HAYECHUS U

HaIpaBJICHHUA HHAYKIIHMOHHOI'O TOKa

duznyeckue sBICHHUSA B npupoae: JSJICKTPUICCKUC

ABIICHUS B aTMocdepe, OJIEKTPUUYECTBO  IKHMBBIX

7.21 OpraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipeiid MOIF0COB,
POJIb MAarHUTHOTO TOJIS 17151 )KU3HU Ha 3eMIle, OJIIPHOE
CUsIHUE
TexHUu4ecKue yCTpOMCTBA: JJIEKTPOCKOI, aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUNK AIEKTPUUECKON SHEPTHH,
799 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTelIbHbIC
' ANEKTPOTPUOOPHI (mpumeps), 3JIEKTPUUECKUE
MPEAOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOABUTATEIb
MOCTOSTHHOTO TOKa, T€HepaTop MOCTOSTHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsiemble 371EMEHTHI COAEPKAHUS
paszzneina AJIeMeHTa
MEXAHUWUYECKUE ABJIEHUA
o g1 Mexanudeckoe JABWKEHHE. MarepuanbHas TOUKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTEL MEXaHUYECKOTO IBUKCHUA




8.3

PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE

#H##Par##HHepaBHomepHoe MPSAMOJIMHEITHOE
8.4 nBkeHue. CpeHsisi U MTHOBEHHAs! CKOPOCTh Tella MpU
HEPaBHOMEPHOM JIBIKCHHUU
05 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBIKEHHE
8.6 #H#HPar##CBobogHOe manenue. OnbiThl ["anunes
#iPar#H##PaBHOMEpPHOE JBIKEHUE TIO OKPYXHOCTH.
8.7 [Tepnon u vacrora obpamieHus. JluHeitHas U yrioBas
ckopocTu. LleHTpocTpeMuTeNnbHOE YCKOpPEHUe
8.8 Ilepsrlii 3akoH HeroToHa
8.9 BTopoii 3akon HeroTona
8.10 Tpertuit 3akon HeroToHa
8.11 H#HPar###] [puHIMI cyneprno3niuy Ui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H#HPar#H##Cuna TpeHMsl: CHila TPEHHS! CKOJIbXKEHUS,
. cHJia TPEHUs NIOKOs, IpyTrue BUAbl TPEHUS
S 14 #H#Parf##Cuia  TSDKECTMU M 3aKOH  BCEMHMPHOTO
' TATOTCHHUS. Y CKOPEHHE CBOOOTHOTO MaJICHUS
8 15 Iewxkenne rtraner Bokpyr Comama. [lepsas
. KOCMHYecKast CKopocTb. HeBecoMocTh 1 neperpys3ku
S 16 PaBHOBecue MaTepuaqbHOW  TOUYKH. AOCOJIIOTHO
' TBEPOE TEIIO
S 17 ###Par###PaBHOBeCcHe TBEPAOTO TeJa C 3aKPETIIEHHOM
. oCbI0 BpaleHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MIMmyise cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi##Par#H##PeakTUBHOE NBUKEHUE
8.21 Mexannueckasi paboTa U MOIIHOCTb
%22 Pabora cun Tsaxect, ynpyroctd, TpeHus. CBs3b
' SHEpPIruu u paboThl
823 [lorennuanbHast »Heprus Teia, MOAHATOTO Haj

MOBEPXHOCTHIO 3eMJIU




8.24

[ToreHimanbHast HEPrusl CHKATOM MPYKUHBI

8.25

###Par##H#Kunernueckas  sHeprus. Teopema o

KMHETUYECKOU DHEPIUU

8.26

Hi#H#Parf##3aKoH COXpaHEHHUS] MEXaHUYECKON YHEPTUU

8.27

[IpakTuueckue padbOTHI:

OrnpezenieHne CpeTHe CKOPOCTH CKOJIBXKEHUsST OpycKa
WIM JABWKCHUS INApPHKA IO HAKIOHHON IJIOCKOCTH.
Omnpenenenne yCKOPEHHUs Tella P PaBHOYCKOPEHHOM
JBUKCHHUHU 10 HAKIIOHHOW TIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MpPHU
PaBHOYCKOPCHHOM  JIBKCHMM  0€3  HadalbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TIPU PABHOYCKOPEHHOM
IBUKEHUH 0e3 HaualbHOW CKOPOCTH IMYyTH OTHOCSTCS
KaK DS HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJITHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEeHUS
CKOJILKCHUSI OT CWJIBI HOPMAIIbHOTO JIaBJICHHSI.
Onpenenenre KOIPPUIMEHTa TPEHUS CKOJIBKCHHS.
Omnpenenenne KECTKOCTH TpPYXUHBL. OmnpenencHue
paboThl CHUJIBI TPEHUS MPH PABHOMEPHOM IBUKCHHUH
TeJla IO TOPU30HTANBHON MOBepXHOCTH. OmnpeneneHmne
paboThl CWJIBI YNPYTOCTH TIpU MOIBbEME Tpy3a ¢
WCIOJIb30BAHUEM  HETOJBMKHOTO U TOJBHIKHOTO

OJIOKOB

8.28

dusnueckue SIBICHUS B pUupoa€: MPUIKNBEI U OTJIMBBEI,
JABMOKCHHC IIJIAHCT ConHeuHoI CUCTCMbI, PCAKTUBHOC

ABUKCHUC )KUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpPOMCTBA: CIUAOMETpP, JaTYUKHU

TIOJIOKCHHA, PACCTOSAHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

9.1 KomnebaTensHoe JIBIJKCHHE. OCHOBHEBIE
XapaKTePUCTHKU  KOJICOAHWi: TIepHoja, 4YacToTa,
aMILTUTYIa

9.2

MaremMatnueckuii M TNPYKHHHBIM ~ MasTHUKH.




[IpeBpamienne  sHepruu  Npu  KoseGaTebHOM

JABMOKCHUN

9.3

3aryxatomue konebanus. BolHyX1eHHbIE KOTeOaHMS.

Pe3onanc

94

Mexanndeckue BoaHBL CBOHCTBA MEXaHHYECKUX
BoJH. IIpomonbHble M momnepeyHble BOJIHBL. JlnHA
BOJIHBI | CKOPOCTH e€  pacmpocTpaHCHHS.
MexaHu4eCcKHe BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE

BOJIHBI

9.5

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WNH(pa3Byk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacTOThl W Iepuojia KoseOaHuH
MaTeMaTHYECKOI0 MasiTHUKA.

OmnpeneneHue 4YacToThl W Iepuoja KoseOaHWH
MPYXUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Tepuoaa KoJieOaHUA
MOJBEIIEHHOTO K HUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH Tepuoja KoseOaHUi
NPY>KMHHOTO MasiTHUKa OT Macchl Ipy3a. IlpoBepka
HE3aBUCHUMOCTH  Tepuoja  KoiebaHui  Tpy3a,
MOJIBEIIEHHOI'0 K HUTH, OT MaccChl Ipy3a U >KECTKOCTH
npyXunsel. V3MepeHune  yckopeHuss CBOOOIHOTO

HagcHus

9.8

®duzuyeckue SBICHUS B IPUPOJIE: BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUUYECKHE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yJIBTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

10.1

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [[Ixana 31eKTpOMAarHUTHHIX BOJIH
10.3

OnexTpoMariuTHas npupoja csera. CKOpocTh CBeETa.




BoiHOBEIE cBOMICTBA cBETA

[IpakTrueckue pabOTHI:

11

10.4 W3ydyeHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
®dusnueckue SBIEHUS B IpUPOAE: OHOIOrHMYECcKOe

10.5 NeiicTBUe  BHUIMMOTO,  YJIbTpaHUOJETOBOIO  H
PEHTTE€HOBCKOTO M3ITyYeHHUI

10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BaHUE

. 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1

JlyueBast monens cBera. MicTouHuku ceera

11.2

[IpssMOonMHENHOE paCIIPOCTPAHEHUE CBETA

11.3

Otpaxenne cBera. [lmockoe 3epkano. 3akoH

OTpa’XCHUA CBETA

11.4

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MMpCIIOMJICHUA CBCTA.

[losHOE BHYTpEHHEE OTpAKEHHUE CBETA

11.5

JIunza. Xop jtyuyen B InH3€

11.6

OnTudeckasi cucrema ¢oroanmapara, MUKPOCKOIA H

TCIJICCKOIIa

11.7

I'ma3z kak onrTudeckas cucrTema. BJ'II/I30pyKOCTB u

JaITbHO30PKOCTD

11.8

Pasnoxxenue Genoro csera B cnektp. OnbiTel HptoTOHA.

Crnoxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[MpakTHueckue paboThL:

#i#Par#H##lccnenoBanue 3aBUCUMOCTH yriaa
OTpakKEHUsI CBETOBOT'O JIy4a OT yIJia Ma/ICHHS.
HH#HPar##l13yueHne XapakTepUCTHK H300paKeHUS
IpeaMeTa B INIOCKOM 3epKaje.
###Par###lccnenoBanue 3aBUCUMOCTH yriaa
MPEJOMJICHUSI CBETOBOTO JIyda OT yIjla MaJCeHUS Ha
TPaHHUIIE «BO3IYX — CTEKIIO».

#i#HPar## lonyuenne HM300paXeHUH C TOMOIIBIO
coOuparoIei TUH3HI.

##HPar##Onpenenenne  (OKYCHOIO pacCTOSIHUA M




OTNITHYECKOM CHJIBI COOMpAIOIIEH JTMH3HI.
##HHPar#H#H#ONbBITEl IO pa3NoKeHHI0 Oeroro cBera B
CIIEKTP.
H#HH#H#Par###ONbITEl 110 BOCHPUATHIO 1IBETA MPEIMETOB
TIpY UX HAOJTIOACHUH Yepe3 IBETOBbIC (DHITBTPHI
®duznueckue sBIeHUs B mpupoe: 3armerus CoiHia u
11.10 JlyHbl, 1IBETA TEJ, ONTHYECKUE SBJICHHUS B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
TRt TexHuueckue  yCTpOMCTBA: OYKH,  IIEPHUCKOIL,
' (doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
1 Omnpwitel Pesepdopna u rmanerapHas Mojaenb aTroma.
‘ Mogens aroma bopa
172 Ucnyckanue u moryomnieHue cBera aromMmoM. KBaHTEHI.
' JIuHeityarbie CIEKTPHI
12.3 PaguoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHUS
174 Crpoenne aroMmHoro sapa. HykimonHas wmonens
‘ aTOMHOTO sipa. M30Tonsl
15 PannoaktuBHbie npeBpanieHus. [lepuon momypacnama
' ATOMHBIX sI7IEP
6 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO U
12 ‘ MacCOBOT'O YHCE
DHeprusi CBs3U aTOMHBIX siaep. CBsi3b Macchl U
12.7
SHEPTUU
18 Peakuun cuHTe3a u genenus saep. WcrouHuku
‘ sHepruun ConHIA U 3BE3]
129 Snepnas osHepretuka. JlelicTBUE paaMOAKTHUBHBIX
' W3ITyYeHUN Ha )KUBbIE OPraHU3MBbI
[IpakTuueckue pabOTHI:
HaGmronenne CrulomiHbIX W JIMHEMYATHIX CIIEKTPOB
U3ITy4YEeHUsl.
12.10
UccnenoBanue TpekoB: U3MEPEHUE SHEPTUU YaCTHIIbI
110 TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paanoakTuBHOTO (hoHA




12.11

®u3nyecKue SBICHHUS B IPUPOJE: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
panvoaKTUBHOE U3JIyYEHHE IPUPOJHBIX MHUHEPAJOB,
NeCTBUE pPaTUOAKTHBHBIX HW3IYYEHHH Ha OpPraHu3M

YCIO0BCKa

12.12

Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,Z[yaJ'IBHLJﬁ A03UMCETP, KaMepa Bunncona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NMpoBepsIeMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 yPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanust Ha ocHoBe PI'OC

[lonnmanue ponu (Gu3MKM B  HAYYHOM KapTUHE  MUDA;
c(OPMUPOBAHHOCTh 0A30BBIX TIPEJCTABICHUNA O 3aKOHOMEPHOI
CBSA3U U MIO3HABAEMOCTH SIBJICHUU MIPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GUIUKK B PA3BUTUHU
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOTHH, 00 3BOIIOLUHU
(bu3nUecKrx 3HaHUHN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUNUCKUX M 3apyOEKHBIX YUYEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BUJAX MaTepuu (BEIIECTBO W TIOJIE), O JIBIXKCHHH Kak
criocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJEKYJISPHOM
TEOPUH CTPOEHHS BEIECTBA, O (U3NYECKOH CYUIHOCTH SIBICHHM
npUpobl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3jInyarh SBJICHUS 10 OIHUCAHUIO UX
XapaKTEepHBIX CBOICTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIUX
naHHoe (pu3nueckoe sBICHUE; YMEHHE paclo3HaBaTh NPOSBICHHE
M3YyYEHHBIX (PU3UUECKUX SIBICHUI B OKPY)KAIOIIEM MHpPE, BBIICISS

WX CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH )

Brnagenue ocHoBaMM TMOHSTHITHOTO ammapara U CHMBOJIHYECKOTO
s3bIKa (PU3UKU M UCIIOJIb30BAHUE WX IS PEIICHUs] YUeOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBOMCTBa Teid, (pU3MUECKHUE SBICHUS U

IMpONHECCChl, UCIIOJIb3YA (bYH,HaMeHTaHBHBIe H OMIIMPUYICCKHUEC 3aKOHBI

YMeHue ONMChIBaTh M3YYCHHBIE CBOHCTBa Tel U (U3NYECKHE

SABJICHUSA, UCITIOJIB3YyA q)HBH‘IeCKI/Ie BCIINYHNHBI

Bnanenne ocHoBaMHM METOJOB HAy4YHOTO IIO3HAHUS C Y4ETOM
co0Jr0IeHHs TPpaBUII 0€30MacHOro Tpyia: HaOmoieH!e (PU3NIECKIX

SIBJICHUMN:




YMEHHE CAMOCTOSITEIIbHO COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JAaHHOTO Habopa 000pyAOBaHU 110 MHCTPYKLIMHU, OMUCHIBATH X0
OTIbITa U 3aMUCHIBATh €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IPOBEJICHUE TPSAMBIX M KOCBEHHBIX H3MEpeHHH (pu3HUecKux
BEJIMYUH: YMEHHUE IUIAHUPOBAaTh W3MEPEHUs], CaMOCTOSTEIBHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATH IIOJIyYCHHBIC
pe3ysbTaTel ¢ y4E€TOM 3aJaHHOW IIOTPEIIHOCTH Ppe3yNbTaTOB
U3MEPEHU;

IIPOBEACHUE HECIOXKHBIX JKCIEPUMEHTAIbHBIX MCCIIEIOBAHUN;
CaMOCTOSITEJIBHO COOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U
IIPOBOJUTH  MCCIEJOBAaHUE [0  HUHCTPYKLUH, IPEICTABIATH
IIOJIyYEHHBIE 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHUJE TaOIMIl U
rpadMKoOB, yUYUTBHIBATh IOTPELIHOCTH, JeNaThb BBIBOJABI IO

pe3ysibTaTaM Hccie0BaHus

[lonnmanue  XapakTepHBIX CBOMCTB  (U3WYECKUX  MoOjeneil
(MaTepuanbHas TOUKa, aOCOIIOTHO TBEPJIOE TEJI0, MOAEIN CTPOCHUS
ra3oB, JKUIKOCTEW M TBEPABIX TeJ, IJIAaHETapHas MOJEJb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O s7jpa) U yMEHHUE NPUMEHSTh UX JIs

00BsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMmeHne oObSICHATh (PU3NYECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yluclie W B KOHTEKCTE CHUTyalUil IPAKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSICHEHHE C ONOpPOH Ha U3yYEHHbIE CBOMCTBa
¢bu3nyeckux sABICHUM, (U3NUECKHE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOICIN

YMeHue pemath pacu€THbie 3amauu (Ha 0aze 2 — 3 ypaBHEHHH),
UCIIONB3Ysl 3aKOHBI U (OPMYJIBI, CBs3bIBatOINe (U3UUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3aaayu,
BBISIBJISITH HEOCTAIOIIME JIaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HCO6XOILI/IMI>I€ JJIsL eé peuiCHus, UCIIOJIB30BATh CIIPABOYHBIC JAHHBIC,
IMPOBOIMTDH pvaéTBI N OLNCHUBATH PCATUCTUYHOCTb IMOJIYYECHHOI'O
3HaYeHUs (PU3NUECKON BETUYUHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh

(bU3N4eCKOil BETMUNHBI, TOJTy9€HHON MPU PEIICHUH 33a1a91

Vmenue XapaKTCPU30BaTh IMPUHIUIIBI ]1617ICTBH$I TEXHUYCCKUX

YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, W IPOMBIIJICHHBIX




TEXHOJIOTHYCCKHUX ITPOLUECCOB 110 UX OITMCAHUIO, UCITOJIB3Ys 3HAHHA O
CBOMCTBax (bI/ISI/I‘-ICCKI/IX SIBIICHUI H HCO6XO,[[I/IMBIG (I)I/I3I/I‘{CCKI/IC

3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HaHUA O (DU3MYECKUX SIBICHUSAX B
MOBCEJTHEBHON KM3HM Ui obOecrieyeHus: Oe30MacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMM, COXpPAHEHHUs 310pOBbS U COOJIOJEHHUS HOPM
HKOJIOTHYECKOT0 TOBEJCHUS B OKpYXKalolled cpejie; MOHUMaHHE
HEOO0XOUMOCTH NMPUMEHEHUs AOCTHKEHUH (U3UKU U TEXHOJIOTMH

I palfMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUA

11

OneIT moMCcKa, TpeodpazoBaHusi M MpeACTaBICHUS HHPOpMAIH
(U3UYECKOTO CoNepKaHUsl C HMCIOJIb30BaHHUEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh 10CTOBEPHOCTh
MOJIy4YeHHOW HH(OpMalMd Ha OCHOBE HUMEIOIIUXCSA 3HAHUM U
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB;, YMEHHUE HCIIOJIB30BaTh IpPH
BBHITIOTHEHUH YYE€OHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO JTUTEPATypy
(bu3NYECKOro coep KaHus, CIIPaBOYHbIE MaTepUabl, PpECYpPChl CETU
WNutepHner; BnameHue 0a30BBIMH HaBBIKAMU MpeoOpa3oBaHUS
nHpopMani U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMHCHbMEHHBIC M YCTHBIE COOOIIECHUS Ha

OCHOBE MH(OPMAITUU 13 HECKOJIBKHX UCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 Mexannueckoe JBHkeHHe. MarepuanbHass Touka. Cuctema OTcuéra.
OTHOCHTENBHOCTD NBUKEHUS

PaBHOMepHOE 1 HepaBHOMEepHOE aBMkeHHE. Cpeansis ckopocTb. Popmyna s

1.2 BBIUMCIIEHUS cpeiHeil ckopocTH: v = S/t

PaBHOMEpHOE npsMOIMHENHOE ABUKEHUE. 3aBUCUMOCTb KOOPJMHATHI Tela OT
BPEMEHU B ClIy4ae PaBHOMEPHOT'O MPSIMOJIUHEUHOTO IBUKECHHUS:

A
13 xX(7)=x, +ut
I'padvkn 3aBUCMMOCTH OT BpEMEHHU ISl MPOEKLIHUU CKOPOCTH, MPOEKIUU
nepemMeuicHusd, IyTH, KOOpAUHATBI IIPU PABHOMCPHOM HpHMOHHHeﬁHOM

JABM>KCHUN

3aBUCUMOCTh KOOPJAHMHATHI TeJa OT BPEMEHH B Clydae PaBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JBHMOXKXCHUA:

-S‘x':f:l =1|-'.|;|__ * f_ax *

(] iy

CDOpMy.]'IBI A IMIPOCKIHUU MEPEMCIICHUS, IMPOCKIHU CKOPOCTH MU IIPOCKIUH

YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUU:

.

1.4 s.(D=vy,t+a, L
2
v () =v,, +a,-t,
a,(f) =canst,
U:I: - u-_l.: =2a,s,

I'paduky 3aBUCUMOCTH OT BPEMEHHM I HPOEKIHHM YCKOPEHMS, MPOCKIHH
CKOPOCTH, NPOEKIMH IEepEeMELICHUs, KOOPAUHATHl IIPH PAaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JABHMOXKCHUH

CBoboaHoe nagenue. GopMyIibl, OMUCHIBAIOLINE CBOOOIHOE MaIeHUE Teja o

1.5 BCpPTUKAIN (IIBI/I)KGHI/IC TCJIa BHU3 WX BBCPX OTHOCUTCIIBHO IMOBCPXHOCTHU

3emiuu). I'paduky 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKIMH YCKOPEHHs,




MPOEKIIMU CKOPOCTH U KOOPAMHATHI INPU CBOOOJHOM IMaJEHUM Teia [0

BCpPTUKAJIN

CKopocTh paBHOMEPHOTO JBMXKECHHS Tela 1O OKpyXHocTu. HampaBneHue
CKOPOCTH.
dopmyna A7 BBIUMCICHHUS CKOPOCTH Yepe3 PainyC OKPYKHOCTH U MEPHOL
oOparnieHus:

2MR

T

LlenTpocTpeMuTeIbHOE yCKOpEeHHe. HampamiieHHe LEHTPOCTPEMUTEIHLHOTO

yckopenusi. Dopmyra ist BBIYUCICHUS YCKOPEHHUS:

1.6
2
L L
% R
®dopmyiia, cBsI3bIBatOIIast IEPUOJ U YACTOTY OOpaleHHUS:
V= .
.
Macca. IInotHocts BemectBa. @opmyJia sl BBIYUCICHHS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe Cuil
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOPa YCKOPEHHs Tejla U BEKTOpa CHUJIbI, IeUCTBYIOIIEH
Ha Telo
Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1=_Fi—}2
12 Tpenue nokost U TpeHue cKoIbKeHus. @opMyiia JIJIsl BIUUCICHUS MOTYJISl CUIIBI

TPCHUA CKOJIbKCHUA:




1.13

Hedopmarus Tena. Yopyrue u Heynpyrue aeopmanuu. 3aKOH yIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - M4
'L
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOTO MMaICHHUS.
dopmyna A BEIYUCICHUS CHIIBI TsDKECTH BOMHM3M MoBepXHOCTH 3emuu: F =
mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

WMy Tenta — BeKTopHas pu3nveckas BeIMINHA.
D=mo

Nmnynec cucremsl tein. M3menenue ummyisca. FMITynbc cuiIbt

1.16

3aKkoH COXpPaHCHUS UMITYJIbCa IJIA 3aMKHyTOI\/JI CHUCTECMBI TCII.
Dp=nyUy +m, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexannueckasi pabora. @opmya sl BBIYUCICHUS PaOOThI CHIIBIL:

A=Fscosc

Mexannueckas MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. q)OpMYJIa JUIA BBIYUCJICHUA

KHHETHYCCKOMN OHCPI'UH:




Teopema o kuHeTH4YeCKOM dHEeprun. opmyiia 1Jis BEIYUCICHUS
MOTEHIMATBHOU SHEPTUH TeJa, OIHATOTO

HaJl 3eMIIEH:

E_=meh
P =

Mexanndeckas SHEPTHUsL:

E=E;+E p
L2 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. PopmyJia 17 3aKoHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHUKHU.
Peraar. MomenT cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HeOABKHBIN O6510Ku. KITJ] mpocThix MeXxaHNU3MOB,
= ‘411;‘41-33333
‘4“‘33.1]_‘}111333:13
JlaBiieHue TBEPAOTO TENA.
dopmyiia 171 BBIYACICHUS JaBJICHHS TBEPIOTO TeJa:
_F
P= 5
191 HaBnenue raza. AtMmocdepHoe JaBieHHUE.
' I'uapocTtaTnyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMya 7151 BEIYUCICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+Dp,
1.22 3akoHn [lackansa. ['unpaBnuyeckuii nmpecc
3akon Apxumena. Dopmyna Juisi ONpEACNICHUS BBITAJIKUBAIOUICH CHIIBI,
123 JNEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:

F_:'-.II'.. :ng




VcaoBue nnaBanus tena. [InaBanue CYJI0B U BO3AYyXOILIaBaHHUEC

1.24

Mexanudeckue KoJjieOaHUs. AMIUIMTYAa, TEPUOJ M YacTOTa KOJIeOaHMiA.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTtnueckuii U MpPYKUHHbIA MasTHUKU. [IpeBpameHue sHepruum Ipu

K071€0aTeIbHOM ABUKEHUHU

1.26

3aryxatomue kojiebanusi. BeinyskieHHnbie konebanus. Pezonanc

1.27

MexaHudeckrue BOJIHBI. HpO,Z[OJ'II)HBIe " IIOIICPEYHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTH paCIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3BYK. FpOMKOCTL H BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u yIbTpa3ByK

1.29

Ipakmuyeckue pabomul

W3mepenne cpeqHell MIIOTHOCTH BELIECTBA; apXMMEIOBOW CHIIBI, KECTKOCTH
NPY>KUHBL, KOA(PPHUIMEHTa TPEHUSI CKOJIbKEHHUS; PaOOThI CHUIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpelHEeH CKOPOCTH JABMKEHUS OpycKa IO HAKJIOHHOH IIOCKOCTH;
YCKOpeHHus: Opycka INMpH IBM)KEHUH 0 HAKJIOHHOM IJIOCKOCTH; YacTOThl M
nepuosia KoJjeOaHM MaTeMaTHYeCKOTO MAasTHHKA, YacTOTHl W TIepHoja
KoJIeOaHMI TPYKMHHOTO MasiTHUKA; MOMEHTA CHJIB, ISHCTBYIOLIETO HA PhIYars;
paboThl CWIIBI YNPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO HEIMOJBUKHOTO
0710Ka; pabOTHI CHIIBI YIIPYTOCTH IIPU MOABEME TPY3a C HOMOIIBIO MOBHKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEIOBOM CHUJIIBI OT 00BEMa MOTPYKEHHOU
YaCTH TeJIa U OT MJIOTHOCTH ’KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAcChI TeJla; CUJIBI TPEHHUS CKOJIBKEHHSI OT CHIIBI HOPMaJIBHOTO JaBIICHUS U
OT PO/ia OBEPXHOCTH; CHJIBI yIIPYTOCTH, BOSHUKAIOIIECH B IPYKHUHE, OT CTETICHU
nedopmanuy Npy>KuHbI; YCKOPEHUs1 OpycKa OT yIiia HaKJIOHa HalpaBIISIOLICH;
neprozaa (4acToThl) KoJIeOaHMH HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; IEpHOAA
KoJIeOaHUN MPY>KMHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU IMPYKUHBI,
WCCIIeIOBAaHNE HE3aBUCUMOCTH TEepHOAa KoJeOaHW HUTSIHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHS pblUara

1.30

Qusuueckue A6leHUs 6 npupooe: TPUMEPHl IBIKEHHUS C pPa3IUUYHBIMU

CKOPOCTSIMM B )KMBOW M HEXKUBOM NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJE U




TEXHUKE, NPWINBBI M OTIUBBI, JABIKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTUBHOE JBUYKEHUE KUBBIX OPraHU3MOB, PbIYar B TEJIE YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3€MJICTPSICCHUC, CECMHUYECKHE BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoticmea: CIAJOMETP, JaTUYUKHU IOJIOKEHHSI, PAaCCTOSHUS U
YCKOpPEHHS, AMHAMOMETp, NOIIINIHUKH, PAaKEThl, pblYar, MOABIKHBIA U

HCHOI[BI/I)KHHﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IMPOCTBIC MCXAdHHU3MEI B 6BITy,

131 COOOIIAIOIIUECS COCYABI, YCTPOMCTBO BOAOIMPOBOAA, TUAPABIUYCCKHN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOpUU  CTPOCHUS

2.1 BemecTBa. Moieu TBEPAOTo, )KHIKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannumaeckue u amopdHbie Tena

55 JIBrxenue dyactull BemiectBa. CBsI3b CKOPOCTH JBMXKEHHMS YacTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iupPpys3us

2.3 CmauuBaHue U KaNWUISIPHBIC SIBICHUS

2.4 TennmoBoe paciupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGora u Terionepenaya Kak crocoObl M3MEHEHUS

' BHYTPEHHEN YHEPTUHU

2.7 Buapl Teronepegaun: TemIONpPOBOIHOCTh, KOHBEKIIHS, U3TyYEHUE
HarpeBanne wu oxmaxaenue ten. KomnuuecTBO TemwioThl. Y aenbHas
TETUI0OEMKOCTb:

2.8 : 2

O=cm(t,—1,)
3aKOH COXPAHEHMS SHEPrMH B TEIUIOBBIX IpOIecCaxX. YPaBHEHHE TEIIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue m koHnaeHcanus. M3MeHeHHWE BHYTPEHHEH 3HEPTHM B MpoIEcce
2.10 ucrapeHuss M KoHJeHcauuu. Kumenwe KuIKOCTU. YenbHas TemioTa

napoo6pazoBanus: L = Q/m




2.11

BnaxnocTs BO31yxa

2.12

[InaBnenue u xpucraumsauus. VI3MeHEHHE BHYTPEHHEW OHHEPIrUU IIpH

IUIABJICHUHU U KpUCTAJJIN3alllH. YIICJ'IBHaH TCIJIOTA IIJIaBJICHUA:

, 9

.,r‘-'.:_
m

2.13

BHyTpeHHsI1 SHeprus cropaHusi TOIUIMBA. Y JI€JbHAas TEIUIOTa CrOpPaHUs

TornuBa: ¢ = O/m

2.14

[Mpunatmne! pabots! TeroBbix aurareneil. KI1J[ TerioBoro npuratens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHO# TeMI0EMKOCTH METAJUIMYECKOTO IIMJIMHAPA; KOJIMYECTBA
TEIJIOThI, MOJYYEHHOTO0 BOJOH KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOpPYIO OIIyIl€H HarpeTblii IWIMHJP; KOJIMYECTBA TEIUIOTHI,
OTIAAHHOTO HarpeThIM LMJIMHAPOM, IOCJE OIyCKaHHs €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTEJIBHON BIIAXXHOCTU BO3/1yXa; YAEIbHOW TEIIOTHI
IaBjieHus Jbjaa. lccienoBaHue W3MEHEHHs TeMIEpaTypbl BOJBI IMPHU
Pa3UYHBIX YCIOBMAX; SIBICHUS TEMJI000MEeHa MPH CMEIIMBAHUU XOJOIHOU U

ropsiueit BOJbI; Mporiecca UCapeHus

2.16

Dusuueckue s61eHUs 8 npupode: MOBEPXHOCTHOC HATSIKCHUC W KAITWLIAPHBIC
SABJICHUA B IIPHUPOJAC, KPUCTAJIJIBI B IIPUPOAC, U3ITYYCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe POCHl, TYMaHa, HHEs!, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWIIAPbl, NPUMEPbl  UCIOIb30BAHUS
KPUCTAJIJIOB, )KUKOCTHBIN TEPMOMETD, NaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA
OTOIJICHHUS JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHMHA, BUTATENb

BHYTPEHHETO CrOPaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

9JI€KTpPI3aI_II/IH TCII. I[Ba BU A SJICKTPUUCCKUX 3apPsa10B

3.2

BzaumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUUICCKOT'O 3apsia

3.4

QHCKTpI/I‘{eCKOC I10JIC. HaHp}I)KéHHOCTB QJICKTPUYCCKOI'O IIOJIA. HpI/IHI_II/IH

CYNEPHO3UILIMH IEKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPHUYCCKUX 3apsia0B. I[eﬁCTBI/Ie QJICKTPHUYCCKOI'0 IIOJId Ha




aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUINIEKTPUKH

[TocTosaHHBIN AeKTpUUECKUN TOK. JleicTBUS AnekTpuueckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=gq/t,U=A4/4
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ICIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
33 3axon OMa 1 ydacTka ekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOHUKOB:
e FT—JT oJ7 - P—R .
3.9 [TapamiensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U,;;I=I+1,;R=—.
] B ST 2
CwMmeriaHHbIe COCTMHEHHSI TIPOBOTHUKOB
PaboTa u MmomHOCTE 351ekTprueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 2
. Q=I"-R-t
310 OneiT Opcreaa. MarHutHoe MoJie NPSIMOrO0 MPOBOAHUKA C TOKOM. JIMHUM
MarHuTHON UHIYKIIUH
313 MargutHoe IoJ€ MOCTOSHHOIO MarHuTa. B3anMoOIEeHUCTBHE NOCTOSHHEBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBnenue 3neKTpoMarHuTHON UHAyKuuu. [lpasuino Jlenna
Ipaxmuueckue pabomul
N3MepeHne  3JIEKTPUYECKOTO  CONPOTHBIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16

QJICKTPHUYCCKOI'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKaA.
HccnegoBanne 3aBHCHMOCTH CHIIBI TOKa, BO3HHUKAIOUICTO B IIPOBOAHUKE

(pe3I/ICTOpBI, HaMHO‘IKa), OT HAITPSXKCHUA Ha KOHLIAX IIPOBOAHUKA, 3aBUCHUMOCTH




COIMPOTUBJICHHA OT JAJIMHBI IIPOBOJHUKA, INIOMIAAN €T0 ITOIICPEYHOro CCUCHUA U
YACIJIBbHOTO COITPOTUBJICHUS.

HpOBepKa npaBujia JJIA SJICKTPUYCCKOr0 HAIPSIKCHUS IPU MMOCIICA0BATCIIbHOM
COCIUMHCHUU IIPOBOJHHKOB; IIpaBuWjia IJId CHJIbI JJICKTPHUYCCKOI'O TOKa IIPH

NapajuieIbHOM COEAMHEHNN IIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s61eHUs 6 Npupode: DIIEKTPUYECKHE SBJIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MoFoCoB,
POJIb MAarHUTHOTO TOJIS JUTS KU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJEKTPUUECKOH SHEPruu, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpuMeps), INEKTPUUYECKUE
MIpPEeIOXPAaHUTENH, JJIEKTPOMArHUT, AJIEKTPOJBHUraTellb TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DOnekTpoMarHuTHbIe BOJIHBL. [llkana 3meKTpoMarHuTHBIX BOJIH

3.20 JlyueBas monens cBera. lIpsmoinHelHOe pacpoCTpaHeHUE CBETa

3.21 3akoH oTpaxxeHus cBeta. [lnockoe 3epkano

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cseta

e JIunza. Xon myueit B muH3e. POKycHOE paccTosiHUE JIMH3BL. OnTudeckas cuia

' munH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomul
#H#HPar#H##l13Mepenne onTUYECKOM CHiibl coOuparomeld JUH3bI;, (HOKYCHOTO
paccTosiHus coOuparoIei JIMH3bI (0 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa
1 U300paXeHus1, KOT/1a MPeAMET PacoJI0kKeH B ABOHHOM (OKyCe), TOKa3aTes

3.26 MPETOMJICHUS CTEKJIA.
#H##HPar#t#lIccnenoBanue cBOMCTBa N300paykeHUsI, MMOTYYSCHHOTO C MTOMOIIBIO
coOuparomeld JUH3bI; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJja MpeoMJIeHHUs CBETOBOTO Jiyya OT yIJa MajJeHus Ha
IPaHULE «BO3IYX — CTEKIIO»

397 Qusuueckue senenuss 6 npupooe: 3atmeHuss ConHua u JlyHbl, LBera Ten,

' ONITUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, (OToaInmapar, ONTUYECKHUE

CBE€TOBOAbI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTH. Anba-, OeTa-, raMmma-u3nyueHus. Peakuuu anbda-u Oeta-

4.1
pacrnaga

45 OmnbiTel Pesepdopaa mo paccesHuro anbda-gactun. I[lnanerapnas monenb

' aToma

4.3 CocraB aTroMHOrO0 sifpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsII0BOIO U MaCCOBOI'O YUCEI
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBINA (OH,

4.6 KOCMUYECKHE JIy4H, pPaJWOaKTUBHOE W3IyYEHHE IPUPOAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, UHAUBUIYAJIbHBIN TO3UMETP, KaMmepa

BuibcoHa, sinepHas 3HepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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