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IHOACHUTEJBHASA 3AIINCKA

PaGouass mnporpamma mo ¢usnMke qIA  OO0ydYaAOMMXCA C  3aIePIKKOU
ncuxudeckoro pa3sutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
MOJITOTOBJICHA HA OCHOBE!

o @enepalIbHOTO TOCYAPCTBEHHOTO 00pa30BaTEIILHOTO CTaHIApPTa OCHOBHOTO
obmero o6pazoBanus (I[Ipukaz Munnpocsemenus: Poccun ot 31.05.2021 r. Ne
287, 3apeructpupoBaH MuHHCTEpCTBOM IocTuiimu Poccuiickoit denepamnuu
05.07.2021 r., per. nHomep 64101) (nanee — ®I'OC O0O0),

e [IpumMepHOIl aganTUPOBAHHONW OCHOBHOM O0Opa30BaTENbHOW IPOrPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl OOyYAOMIMXCS C 3aJCPKKON TCHUXUIECKOTO
pazButus (omoOpeHHoi pemienueM DYMO mno o6meMy oO0pa3oBaHUIO
(mpotokou ot 18 mapra 2022 r. Ne 1/22))(nanee — [TAOOIT OOO 3I1P),

e [IpumepHoii pabouell mnporpaMmbl OCHOBHOIO OOIIEro OOpa3oBaHUsA IO
npeamery «Duzukay,

e KoHuenumu  mnpenojaBaHusi — y4eOHOIO nmpeamera  «Pusznka» B
oOpa3oBaTenpHBIX OpraHu3anusx Poccuiickoit Dexepanuu, peamu3yrOIIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI,

e [IpumepHOif IporpaMMbl BOCIIUTAHHUS, C YUYETOM PaCIpeIeICHHBIX TI0 Kjaccam
poBepsAEMbIX TpeOOBaHMM K pe3yibTaTaM OCBOCHHUS AJIalTUPOBAHHOM
OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O 00ILEro 00pa3oBaHUs
00y4aroluXcsl ¢ 3a/1eP>KKON ICUXUUYECKOTO Pa3BUTHSL.

Oo01mas xapakrepucTuka y4eOHOro npeamera «Pusuka»

VYueOuniit  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIIUM ISt
€CTeCTBEHHOHAYYHBIX MPEIMETOB, IMOCKOJbKY (U3UYECKHE 3aKOHbI MHUPO3AaHUs
SBJISIFOTCSL OCHOBOM  COJIEp)KaHUs KypCOB XUMHUHU, Ouojoruu, reorpabuu
actpoHoMuu. Du3nMKa BOOPY)KAET OOYYAIOMIUXCS HAYYHBIM METOJOM TO3HAHUS,
MO3BOJISIOIIUM TIOJIy4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYKAIOLIEM MUPE.

[IpeameT MakcUMaIbHO HAMPaBJICH HA POPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLMAJIbHOMY MHPY, COBEPUICHCTBOBAaHUE IIO3HABATEIBLHOM AESATEIbHOCTU
oOyuaroruxcst ¢ 31IP 3a cuer oBnajeHus MBICIUTEIBHBIME OTIEPAIIMSIMU CPABHEHUS,
0000111eHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOKHOCTEN COBMECTHOMU JEATEIIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3Buthio y oOywatomuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (PYHKIMOHAIBHOM TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh WH(OOpPMAIMIO, MPEACTABICHHYIO B
paznuHbIX (hopMax. 3HAUMMOCTh MpeaMeTa JIJIsl Pa3BUTUS )KU3HECHHOW KOMITETCHITUH
00y4YaroIIMXCsl 3aKJIFOYACTCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUHM, HEOOXOIMMBIX
JUTIsl TIOBCEITHEBHOW >KWM3HHM; HABBIKOB 3JI0POBOr0 M OE€30MAaCHOro JUisl 4YejoBeKa U
OKPYXKaIoIIel ero cpeapl o0pa3a KU3HU; (POPMUPOBAHUH IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaer coaepkanue oOyudeHus: npeamery «Duszuka» ¢ yueTrom
0co0BIX 00pazoBaTenbHbIX MOTpebHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHue qaHHBIM
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y4eOHBIM MPEAMETOM PE/ICTABIIAET ONPEACIICHHYIO TPYAHOCTD JJIs O0YUYarOIIMXCA C
3I1P. 310 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENILHOMN 1€ TEIbHOCTH, IEPUOIUYECKUMHU
KOJIeOaHUSIMH BHUMAHHS, MaJlbiIM OOBEMOM IMaMSITH, HEJOCTaTOYHOCTHIO OOIIETO
3amaca 3HAHWHW, TOHKEHHBIM TI03HABATEIHLHBIM HMHTEPECOM W HHU3KHUM YPOBHEM
PEUYCBOTO Pa3BUTHA.

Jlst mpeooeHusT TPYAHOCTEH B M3YYEHHHM Y4eOHOTro mpeaMmera «Du3nkay
HeoOXxoaMma ajantauuds oObeMa W XapakTepa ydeOHOro wmarepuana K
MMO3HABATEIIbHBIM BO3MOXKHOCTSIM JITaHHOW KaTeropuu OOYyYaIOIIMUXCSA, YYeT WX
OCOOEHHOCTEW pa3BUTHUS: HCIIONB30BAHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHalia.

JlanHass mporpamMma KOHKpPETHU3HPYET COJIep)KaHUE TMPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU O0Opa30BATENLHOIO CTaHIApTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS! pa3AeyioB (U3UKA C YYETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3e€d, JIOTUKM Y4eOHOro Impoilecca, BO3PACTHBIX H
MICUXO0JIOTHYECKUX 0coOeHHOocTel oOyyatomuxcst ¢ 311P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, OMNpeACIsieT MUHUMAIbHBIM HAOOpP OMBITOB, JAEMOHCTpAIUid,
MPOBOJIMMBIX ~ yYUTEJIEM B  Kjacce, JIaOOpaTOpHBIX padOT, BBITOIHIECMBIX

00yYaIOIIUMUCH.
Meronuyeckorr OCHOBOM M3ydeHUs Kypca «Dusnka» Ha ypOBHE OCHOBHOTO
oO11ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

O6€CH€‘II/IBaIOIHHI>'I JOCTHXKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YyJIbTAaTOB IMoCpcaACTBOM OpraHu3anunuu aKTUBHOM
I103HABATEIbHOU ACATCIIbHOCTU 06yqa}011mx051, 4Y4TO OYCHb BAXXHO IIpHU O6Y‘I€HI/II/I
I[GTGﬁ C 3HP, I KOTOPBIX XapPAKTCPHO CHUIKCHHUC IM03HABATECIbHON AKTUBHOCTH.

Hesn 1 3apa4n u3y4yeHus y4eOHOro npeamera «Pu3uka»

Obwue yenu wuzydeHus ydeOHOro mnpenmera «Du3nkay MPEACTABICHB B
[IpumepHoii paboyeli mporpaMmMe OCHOBHOTO 00LIEro o0pa3oBaHuUs.

OCHOBHOM 11eJ1bI0 O0yUEHHUSI JACTeHl C 3aJCPKKON MCUXUYECKOTO Pa3BUTHUS HA
JAHHOM MPEIMETE SBJISIETCSA: MOBBIINICHUE COLUMAIBHOW aJanTaluy JEeTell yepes
npuMeHeHue GU3NIECKNX 3HAaHUM Ha MPaKTHKE.

s obyuarouuxcest ¢ 3I1P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOILIUXCS
CBEPCTHHMKOB,  OCBaMBAIOIIMX  OCHOBHYIO  0OOpa30BaTElIbHYID  MpPOrpaMmy,
JOMUHHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TaKUe yeiu, Kak:

" OCBOCHHE 3HAHUM O METO/aX HAyYHOI'O TTO3HAHUSI TPUPOIbI U (POPMUPOBAHUE HA
ATOM OCHOBE MPEJICTABIECHUN O PU3NYECKON KapTUHE MUPA;

" OBJQJCHUE YMEHUSAMH MPOBOJIUTH HAOIIOJCHUS TPUPOJIHBIX SIBJICHUU,
ONMKCHIBaTh M 0000IIAaTh pe3yiabTaThl HAOIIOIEHUN, WCIONH30BATh MPOCTHIC
U3MEpPUTETbHBIC TPUOOPHI I U3YUCHUS (PU3UUECKUX SIBJICHUI; MPEJCTaBISATh
pe3yNbTaThl HAOMIOACHUN WM U3MEPECHUN C TIOMOIIBI0 TaOHI], TpaduKoB U
BBISBJISITh HAa OSTOM OCHOBE SMIMUPHUYECKHE 3aBUCUMOCTH; MPUMEHSThH
MOJIYYCHHBIC 3HAHUSI JUTsI OOBSICHEHUSI pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUNA U
IIPOLIECCOB, MPUHIIMIIOB JECWCTBUS BAXKHEHIINX TEXHUYECKUX YCTPOWCTB, IJIS
pereHns GU3NIecKuX 3a/1ad;
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" pa3BUTUE TO3HABATEIbHBIX HHTEPECOB, HMHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOSITENILHOCTA B MPUOOPETEHUH HOBBIX 3HAHUM, MPH
pemieHnd  (U3MYECKMX 3aJady W BBINOJHEHHH  JKCIEPUMEHTATbHBIX
UCCJIEIOBAHUIN C UCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MPHUPOJLI, B
HEO0OXOMMOCTH Pa3yMHOT0O UCIIOJIb30BaHUS JOCTUKEHUN HAYKU U TEXHOJIOTUI
JUTSL JaJIbHEUIIET0 pa3BUTHS YEJIOBEYECKOTo OOIEeCTBa, YBAKEHUSI K TBOpLAM
HAyKW W TEXHUKHU; OTHOILIEHUS K (PU3MKE KaK K DJIEMEHTY OOLIEUeIOBEYECKON
KYJbTYPBHI,

" KCMOJIb30BaHUE MOJIYYCHHBIX 3HAHUM M YMEHUN NI pelIeHUs] MPaKTHYECKUX
3a/lady TIOBCEJHEBHOM KU3HM, oOOecredeHusi Oe30MacHOCTH CBOEH KU3HH,
PaMOHAIBHOTO MTPUPOOIIOIB30BAHUS U OXPAHbl OKPYKAIOIIEH CPEbI.
JlocTikeHue 3Tux 1esnei o0ecrneuynBaeTcs pelieHueM CIeyIONX 3a0ay.

* 3gakoMcTBO oOyuaromuxcst ¢ 3IIP ¢ Meromamu uccienoBaHus OOBEKTOB U
SBJICHUN TIPUPOJIBI;

" OpUOOPETEHHE 3HAHUM O MEXaHWUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBAHTOBBIX SIBJICHHSX, (U3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIUX OJTH
SIBIICHUS;

* (popmupoBaHue yMEHUI HAOMIOAATh IPUPOIHBIC SBICHUS U BBITIOIHITH OTIBITHI,
nabopatopHble  pabOThl W JKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM HU3MEPHUTENBHBIX MNPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
IPAKTUYECKOH KU3HH;

" OBJQ/ICHHE TaKUMU TIOHATUSIMHU, KaK IPUPOJHOE SBJICHUE, SMIUPUYECKU
YCTaHOBJIEHHbIN (akT, IpodiieMa, TUIIOTE3a, TEOPETUUECKUI BBIBOJ, pE3yJIbTaT
AKCIIEPUMEHTAIBLHON IPOBEPKU;

" [IOHUMaHHUE OTJIMYUI Hay4YHBIX JaHHBIX OT HEMpPOBEpEHHOW HH(pOpMaLHH,
LIEHHOCTU HAyKH JMJIs YJOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX W
KyJbTYPHBIX TOTPEOHOCTEN UeIoBeEKa.

Ocob0ennocTu 0TOOpa M afanTALMU Y4eOHOT0 MaTepuaJia no gusuke

OcHoBoil 00yueHust oOyuaronuxcs ¢ 311P Ha npeameTax eCTeCTBEHHOHAYYHOTO
[IUKJIA SIBIISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIWTENBHBIX OIEpanuii (aHaaus,
CUHTE3, CpaBHEHHUE, 0000IIIEHNE) Ha OCHOBE BBITIOJHEHHUS Pa3BUBAIOIINX YIIPAKHEHUH,
dbopMHpoBaHWE TIPUEMOB YMCTBEHHOM paOOTHI: aHAIM3 MCXOJIHBIX JaHHBIX,
IUTAHUPOBAaHKUE MaTepHaa, OCYIIECTBICHHE MMOATAMTHOTO M UTOTOBOI'O CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBIIsIeTCS JIMKBUAALKS MPOOEIOB B 3HAHUSIX, 3aKPEIIEHNE U3YYEHHOTO
MaTepuaina, 0TpadoTKa aJlrOPUTMOB, MOBTOPEHUE MPOilieHHOT0. bosnbioe 3HaueHue
MpUAACTCsl YMEHHIO paccKka3aTh O BBIMOJHEHHOW paboTe ¢ MPaBWIBHBIM
yIOTpeOJICHNEM COOTBETCTBYIOIICH TEPMUHOJIOTUH U COONIOJACHUEM JIOTHYECKHX
cBsi3ei B m3ynmaraemoMm marepuaine. {ns ooyuarommxcs 3I1P Ha ypoBHE OCHOBHOTO
obmiero o0pa3oBaHUs TO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJOCTATOUHBIN
YPOBEHb Pa3BUTHS OTACIBHBIX ICHUXWYECKUX IPOIECCOB (BOCIPHUSITHS, BHUMAaHUS,
NaMSTH, MBIIIJICHUS), CHIKCHHBIH YPOBEHb MHTCIUICKTYaIbHOTO Pa3BUTHUS, HU3KHMA

YPOBEHb BBINIOJHEHUS YYEOHBIX 3aJaHuil, HU3Kas ycrneumHocTh oOydeHus. [loatomy
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npu U3ydeHU (U3NKU TpeOyeTcs IeJIeHaNpPaBIEHHOE UHTEIEKTYaJIbHOE Pa3BUTHE

oOyuaronuxcst ¢ 3I1IP, oTBewaroniee MX OCOOEHHOCTSIM U BO3MOXHOCTSIM. YUer
ocobenHnocteit oOyuatonuxcs ¢ 3[IP Tpebyer, 4ToOBI MpH H3yUYEHUHU HOBOTO
MaTepuana 00s3aTeIbHO MPOUCXOIUIIO MHOTOKPATHOE €T0 MMOBTOPEHHE; PACIIMPEHHOE
pacCMOTpPEHHE TE€M U BOMPOCOB, PACKPHIBAIOIIUX CBI3b (U3UKU C IKU3HBIO;
aKTyalu3alus MEPBUYHOrO )KU3HEHHOT'O OIBITA 00YYarOIIHNXCS.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBACT OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopusi m3ydaercs 0e3 BBIBOJIOB
CIOXHBIX (hopmyi. 3amauu, TpeOyrouue NPUMEHEHHUS CIOXHBIX MaTeMaTHUYeCKHX
BBIYKCIICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TeM, KakK «MeXaHnuecKoe ABUKECHHUEY,
«ApxumenoBa cuia», «MeXxaHUYecKass DHHEPIrUs», «IJIEKTPUUYECKUE SIBICHUSY,
«ONEKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C IOMOUIBIO YUUTEIIS.

Oco0oe BHMMaHUE MpU U3YyUYEHUU Kypca (U3MKH YACNSETCS TMOCTAaHOBKE H
OpraHu3alMK 3KCIEPUMEHTA, a TAKKE MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpPOKE) KpAaTKOBPEMEHHBIX JEMOHCTpauud (BO3MOXHO €  HCIIOJIb30BAaHUEM
AIEKTPOHHON JaeMoHCTpanuu). HexkoTopbie TeMbl 00s3aTEIbHO JIOJKHBI BKIIOYATH
OTOpHBIE JIabopaToOpHbIE pPabOThI, KOTOPHIE PAa3BUBAIOT YMEHHE IOJIb30BAThCS
OpOCTEHIIUMU  TIpUOOpamMu, aHAJIU3UPOBATH IOJTYYEHHBIE JaHHbIE. B CBs3u C
OCOOEHHOCTSIMU  TOBEJIEHUsT HW  JesTelibHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOIb
3a cOOJII0JICHUEM TTPaBMIJI TEXHUKUA O€30MacHOCTU MPU MPOBEICHUH JT1a00PATOPHBIX U
IPAKTUYECKUX padoT.

bonpmoe BHUMaHKe npu u3ydeHuu Gusuku nogpoctkamu ¢ 3I1P obpamiaercs
Ha OBJIAJICHUE MMM TNPaKTUUYECKUMHM yMEHUSIMHU U HaBblkamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE 00beMa TEOPETUUYECKUX CBEACHUH, BKIIOUEHUE OTIEIbHBIX TEM WIIU
LEeJbIX pa3fe’oB B Marepuanbl s 0030pHOTO, O3HAKOMUTEIBHOTO WJIU
dakynpTaTUBHOTO M3yueHus. [Ipennaraercs ymeHbIlleHHE 00beMa MaTeMaTHUYECKHUX
BBIYMCJICHUI 3a CUET YBEIUYEHHUS KAYECTBEHHOTO ONTMCAHUS SIBJIEHUW U MPOLECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOJMTCS HAa pAacCCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKK C JKU3HBIO, C TEMHU SBJICHHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOT'O OIbITA.

MakcuManbHO  UCTOJB3YIOTCA  MEXIPEAMETHbIE  CBA3M C  TaKUMU
TUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydatomuecs ¢ 3IIP
0COOEHHO HYXIAIOTCA B MPENOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuasa B
pa3JIMYHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TMOBTOPEHUH H
3aKpEIUICHUA TOJYYEHHBIX 3HAHUM W TNPaKTHYECKUX yMeHuu. [lo3Bossas
paccMaTpuBaTh OJWH M TOT JKE€ Yy4eOHBIM Marepuan C pa3HbIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €r0 JYYIIeMY OCMBICIICHHUIO, 00JIee TPOYHOMY
3aKPEIJICHUIO TTOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHUM.

IIpumepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycnoBiennble
0co0bIMH 00pa30BaTeJbHBIMH MOTPEOHOCTSIMU M 00ecTieYnBaOIIHE
OCMBICJICHHOE OCBOCHHE COJIep:KaHUM 00pa3oBaHus MO npeaMeTry « DU3uKay

[IpumepHas TeMaTuyeckass U TEPMHHOJOTUYECKAS JIEKCUKA MO KypCy (U3HKHU
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cootBetcTBYeT [IOOIT OOO.

Copnepxxanue BUIOB AesTenbHOCTH oOyuaromuxcst ¢ 3[IP Ha ypokax ¢usuku
oTpeseNnsieTcss uX ocoObIMH 00pa3oBaTebHBIMHU MOTpeOHOCTAMU. [ToMuMO IHMPOKO
ucnonb3zyembix B IIOOIT OOO o0mux 11 Bcex 00y4aromuxcsi BUJIOB I€ATEIbHOCTH
CJIeTyeT YCUJIUTD BUBI JEATEIbHOCTH, ClIEU(PUUHBIC ISl JaHHOW KaTerOpUu JIeTeH,
o0ecrevnBaroIIe OCMBICIEHHOE OCBOCHHE COJIEPKaHUsI 00pa30BaHUS O MPEIMETY:
YCHJICHUE TMPEAMETHO-TIPAKTUYECKOM JAEATEIbHOCTH C aKTHUBU3ALMEH CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuaia C OMOpOil Ha alfOPUTM; «IIOIIATOBOCTH» B U3YYCHHUH
MaTepuaa; UCIOJIb30BAHUE AOMOJIHUTEIBHON BU3YyaJIbHOM ONOPHI (CXEMBI, IIA0JIOHBI,
ONOpPHBIE TaOJIMLBI); PEUEBOMl OTYET O MpPOLECCE U PE3yJbTaTe JEATEIbHOCTH;
BBINOJIHEHUE CHEIUAJIbHBIX 3aJaHul, O0O0ECIEUUBAIOIIUX KOPPEKIMIO PEryssiuu
y4e0OHO-TI03HABATENIBHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pPE3YibTAaTa.

Jia obyuarommxcsi ¢ 3IIP cymiecTBEeHHBIM SIBISIOTCS MpPUEMBI palbOTHI C
JEKCUYECKUM MaTepuaioM Mo mpeamery. [IpoBomuTcs cmernumanbHas paboTta mo
BBEJICHUIO B aKTHUBHBIN CIIOBapbh OOYYAIOIIMUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4yaembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s13aTeIbHA BU3yadbHas
MOJIZICPKKA, AITOPUTMBI pAOOTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI [T aKTyaTnu3alluu
TEPMHUHOJIOTHH.

B cBs131 ¢ 0coObiMu 00pa3oBaTeabHBIMU NOTPEOHOCTIMH 00y4daromuxcs ¢ 311P,
[pY IJIAHUPOBAHUH PabOThl YUEHHKA HA YPOKE CIIEIyeT MPUIEPKUBATHCS CIEIYIOIINX
MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: [aBaTh QITOPUTM OTBETA; pa3peliarh
M0JIb30BAThCS MJIAHOM, COCTABJIEHHBIM P MOJATOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00J1b11I€ BpEMEHU FT'OTOBUTHCS K OTBETY Y IOCKHU; pa3peniaTh AejaTh IPEABAPUTEIbHbIC
3aIKCH, MOJIb30BATHCS HATJISIIHBIMU ITOCOOUSIMHU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJSIIMNE W YTOYHSIOIIHE
BOTIPOCHI, KOTOPBIE TIOMOTYT UM IOCJIEZIOBATEILHO U3IIOKUTH MaTepral.

3. CucremaTnuecku TpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHApYKEeHHsI MPOOEJIOB B MPOLLIEIIIEM MaTepurare.

4. B mporiecce n3ydeHus HOBOTO MaTepuaia BHUMaHHE YYEHUKOB oOparaercs
Ha HanboJiee CI0XKHBIE pa3/eibl n3ydaeMoi Tembl. HeoOxoaumo yaie oOpaniatbes K
HUM C BONPOCAMH, BBISICHSIOIIMMH TOHUMaHNUE Y4eOHOTro MaTepuaa, CTUMYJIUPOBATh
BOMPOCHI IIPY 3aTPYJHEHUSIX B YCBOCHUH HOBOT'O MaTepHara.

Mecto yueOHOro npeamera «Pu3uKa» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111er0o 00pa3oBaHus yueOHbIN peaMeT « DU3nKay BXOIUT B
npeaMeTHylo obnacth «EcTecTBeHHbIE HAayKW» M SBISETCS O0S3aTENbHBIM TS
uzyuenusi. Conepkanue ydeOHoro mnpeamera «®Dusuka», NPEACTABICHHOE B
[IpumepHoii paboueit nporpamme, coorBercTByeT @OI'OC OOO, Ilpumepnoi
OCHOBHOM 00Opa3oBaTeIbHOM TMpOTrpaMMe OCHOBHOTO o00miero oOpa3oBaHus,
[IpumepHOIi aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHONW MPOrpaMMe OCHOBHOIO
00111ero 00pazoBaHus 00YUYAIOIIUXCS C 3aJIEPIKKOU IICUXUUYECKOTO Pa3BUTHUS.
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COIEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIET0 MUPa

®du3ukKa — HayKa O NMpUpoJe. SBIEHUs IPUPOIBI (MCl). dusnyecKue SBJICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznueckre BeNUUUHBL. M3Mepenue ¢duznueckux BeaMuMH. Dusuueckue
npu60pb12. Tlocpewinocmo usmepernuti. Mex1yHapoIHasi CUCTEMA €IMHUII.

Kak ¢usuka u pyrue ecTecCTBEeHHbIE HAYKU U3Y4aloT Npupony. Ecmecmeenno-
Hay4Hblll MemoO NO3HAHUA: HabnooeHue, HNOCMAHOBKA HAYYHO20 B0NpOCd,
gvlOBUdICEHUEe  2UNOme3, JIKCHepuMeHnm Nno Nnpoeepke 2unomes, 00bACHeHUe
Habarooaemoeo asienus. Onucanue QuzuuecKux sieHull ¢ NOMOubI0 Mooeel.

[IpeameT u MeTOBI PUUKH.

jIeMOhtcmpauuu3
1. MexaHu4deckue, TEILJIOBBIE,
AJIEKTPUYECKUE, MAarHUTHbBIEC, CBETOBBICSBIICHMUS.
2. dusndeckre NpuOOPHI U MPOIEAYpa MPSIMBIX U3MEPESHUM

aHAJIOTOBBIM HITU(POBBIM MPUOOPOM.
3. Omnpezenenne MOTpenTHOCTH YKCIIEPUMEHTA.
DponmainvHule 1adOpamopHvle padomvl UL I1EKMPOHHAA OEMOHCIMPAYU.
1.Omnpenenenne 1EHBI JEICHUS HU3MEPUTENTBLHOTO TMpubopa (MCHONB3Ys
TEXHOJIOTUYECKYIO KapTy KCIIEPUMEHTA).
2. 3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tela
3. Onpeoenenue pazmepos Maibix mei.

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUSI O CTPOEHNH BellleCTBa

CrpoeHue BemeCcTBa: AaTOMbl M MOJEKYJBI, ux pazmepvl. Onvimoi,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmada.

JIBrxkenue yactul BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTUL[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, auddysus. Bzaumoodeiicmeue uyacmuy
gewecmea: NPUMAdICEHUe U OMmaitKugaHue.

ArperatHble COCTOSIHMS BEILIECTBA: CMPOEHUE 2a308, HCUOKOCMEU U MBEPObIX
(kpucmannuueckux) men. Bzaumoceazv meducoy ceoticmeamu eewjecms 6 pPA3HbIX
azpe2amHulX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amuuix COCMOSHULL BOObL.

ﬂemoucmpauuu4

1 MC — s1eMeHTBI cofepKanns, BKIIOUAIONIME MEXIIPEIMETHBIE CBA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUYCCKOM IINIAHUPOBAHUU.

% 31eCh ¥ ajee KypCHBOM 0GO3HAUCHBI TeMbI, H3yUCHHE KOTOPHIX IPOBOIMTCS B 03HAKOMUTEILHOM IU1aHe. [learor
CaMOCTOSTENILHO ONpe/essieT 00beM N3y4aeMoro MaTepHasa.

® Bee JlemoncTparuy 1 JlaGopaTopHbie paboThI, MPeICTABICHHBIE B COAEPKAHNM, TOMYCKAETCs (MOXKHO) TPOBOIHTE,
HCTIONB3YsT MHPOPMAITMOHHBIE U 3JIEKTPOHHBIE TEXHONOTHH (ITU(POBBIE 00pa30BaTeIbHBIE PECYPCHI).

* 311ech u garee MIPUBOJIUTCS] PACITUPEHHBIN MepeueHb JTJA00PaTOPHBIX pabOT U OIBITOB, U3 KOTOPOTO YUYHUTENb JIeTaeT
BBIOOD 110 CBOEMY YCMOTPEHHIO.



1. Habmnronenue OpoyHOBCKOTO JIBUYKEHUS.
2. Habmronenune nuddysuu.
Dponmanvhvle 1a00pamopHvle padOmMvL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM pSAAOB (C  HCIOJIB30BAaHUEM
dororpaduii).
2. OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JCUCTBUS CHJI MOJCKYJISIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHas 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. Cpeousisi ckopocms npu HepagHoMepHom oOsudxceHuu. Pacdér mytu u
BPEMEHU JIBUKECHUS.

SBnenue wuHepuUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk NPUYUHA
UsMeHeHUus. ckopocmu OsudiceHus men. Macca kaxk mepa uHepmHOCmuU mend.
[TnotHocTh BemecTBa. C8513b NIOMHOCMU C KOTUYECMBOM MOJIEK)]l 8 eOuHuYye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aumoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIeHUE TATOTCHHS W CHUJIA
Tsokectu. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CioxxeHue cuJil, HaIpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneucTByromas cui. Cuia
mpenus. Tpenue ckoavorcenuss u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

ﬂemoucmpauuu3
Hab6nronenne MmexaHnueckoro IBUXKEHHUS Tea.

N3Mepenne cKopocTy IPSIMOJIMHENHOTO JIBUXKEHUSI.
HaOnronenue siBfieHust HHEPIIUY.

Ha6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.

CroxeHure cuil, HalpaBJIEHHbBIX IO OJJHON HPSIMOA.

7. JleMOHCTpaIus CUJIBI yIPYTOCTH HA PAa3IMYHBIX MaTepuaiax.
DponmanvHovle 1a00pamopHsle padomuvl U ONbIMbL.

Sk whE

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUKEHUS (IIapUKa B KUIKOCTH,
MOJICITH JICKTPUIECKOT'0 aBTOMOOMIIS U T. 11.) (971eKMPOHHAA OeMOHCMPAUUL).

2. Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUSI OpycKa WM IMIapuKa To
HaKJIOHHOM IJIOCKOCTH.

3. OmnpenesneHune MIOTHOCTH TBEPAOTO Tea.

4, OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHUs (nedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ.

Paznen 4. JlaBieHune TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
Hasnenne. Cnocobvl ymenvulenus u ygeiuveHus oaeneHus. Jlasnenue 2asa.
3asucumocms Odasnenus 2aza om oowvéma, memnepamypwi. llepedaua oasnenus

8



meepoviMu menamu, xFcuokocmamu u 2azamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TiyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

AtMmochepa 3emmm u armochepHoe naBieHue. [lpuuunvl cywecmeosaHus
8030ywiHol obonouxu 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3agucumocms ammocghepHo2o 0asieHusi Om 8blCOmbvl HAO YPOBHEM MOPS.
IIpubopul Ons usmepenus ammocgheprozo 0asneHus.

eticmeue orcuoxocmu u eaza Ha nozpydxcénHoe 8 Hux mesno. BolTankuparomas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHhI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckumii mpecc.

[IposiBineHue nercTBust aTMOC(EpHOTo AaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI OT 00bEMA MOTPYKEHHON YacTH
Tea U MJIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM JKUJIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABaHUE WJIM MOTPYKEHHE TeJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEH TeJa U AKUIAKOCTH.

Dponmanvhvle 1a00pamopHvle padbomsvl U ONbLIMbL

ogabkwdpE

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHON
B KAJIKOCTb YaCTH TEJNA.

2. OnpeneneHnue BBITAUIKMBAIOMIEH CHJIBI, JIEHMCTBYIOIIEWM Ha TeEJoO,
ITOTPYEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CHIIBL, JEWCTBYIOIIEH Ha
TEJI0 B XKUIKOCTH, OT MacChl TeJa.

4. OneITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAKOLIEH CHIIbI,

JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTH TeJla
Y OT IJIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
Y OIpEJIETICHUE €€ IPYy30II0AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHeprus

Mexanuudeckast pabota. MOIIHOCTb.

[IpocThiec MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K O10K)y. «3010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHusMmoB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass dHeprusi. Kuumemuueckas U NOMEHYUAIbHAS — DHEPUs.
IIpespawenue o0Ho20 6uOa Mmexanuweckou 3Hepeuu 6 Opy2ou. 3aKOH COXPaHCHUS
DHEPIUU B MEXaHHKE.

Hemoncmpanuu

1. [Tpumepsl TPOCTHIX MEXaHU3MOB.
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3 4
@ponmansHsle 1a60pamopHvie padomol u ONbIM bl

1. Onpenenenre paboTbl CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. Hccnenoanue ycioBrii paBHOBECHUS PhIUara.

3. N3mepenune KII/ HAKIIOHHOM TUIOCKOCTH (21ekmponnan
demoncmpauus).

4. N3ydenune 3aKkoHA COXpaHEHUs MEXAHWYECKOW DHEPTUU (21€KMPOHHAA
demoncmpauus).

8 KUIACC

Pa3nen 6. TemioBble ABJIeHUSA

OcHogHble  NONOJNCEHUsT  MOJEKYIAPHO-KUHEMUYeCcKOU meopuu  Cmpoenus
gewecmsa. Macca u pasmepvl amomos u monexyir. Onvimvl, noOmeepicoarouue
OCHOBHbIE NONONHCEHUSI MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogenn TBEPAOrO, >KUIKOTO H Ta3000pa3HOTO COCTOSHHMA BEIIECTBA.
Kpucmannuueckue u amopguovie mena. ObvsacHenue ceolcme 2azos, Heuokocmeu u
meEPObIX mel HA OCHOBE NOJONCEHUL MONEKVIAAPHO-KUHEMUYECKOU Meopul.
CMauuBaHue u KanuiiapHole seienus. Teniosoe pacuwupenue u cocamue.

Temnepatypa. Césa3b memnepamypsvt co CKOPOCMbIO MENI0B020 OBUNCEHUSL
yacmuy.

BuyTtpennsis  sHeprus. Cnocobvl  uzmeHeHus — GHYMPEHHEU  dHepeuu.
menionepeoaya u cosepuieHue pabomol. Buovt mennonepedauu: menionposooHOCb,
KOHBEKYUsl, U3TyYeHue.

KomndectBo Temnotel. Yoenvnas mennoémxocmo sewecmea. Tennooomen u
menjiogoe pasHosecue. YpasneHue meniogo2o 6aiauca.

IInasnenue u omeepoesanue KpUCMaIIUyeckux sewjecms. Yoenvuas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvrnas
menjoma  napooopazoéanus.  3a8UCUMOCMbL  MeMnepamypvl — KUNEHUs  Om
ammocgepnozo oasnenus. Brasxcnocms 6030yxa.

DHeprus TOIUBA. YoenibHas Mmenioma c2opaHusl.

Ipunyunor pabomor mennosvix osueameneu. KIIJ[ mennosozco oOsucamens.
Tennosvie osucamenu u 3awuma oxpysicaroujeti cpeowvt (MC).

3axon coxpanenus u npespawjeHus sHepeuu ¢ menjiogvix npoyeccax (MC).

Jemoncmpayuu

1. Habmntonenue OpoyHOBCKOTO JIBUYKEHUSI.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBjeHn cMaYrBaHUS M KaTWJUIIPHBIX SBICHUI.
4, Habmronenue TenaoBoro paciumpeHus Tel.

5. N3meHeHne naBieHus rasa mpu U3MEHEHUH o0béMa U

HarpeBaHUM WIMOXJIAXKICHUM.

6. [TpaBuia u3MepeHus TemnepaTypsbl.

1. Bune! Tenmonepenaymu.

8. OxnaxxaeHue Ipyu COBEPIICHUU pabOTHI.
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9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMHU CHUIIAMH.
10. CpaBHeHHE TEINIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOGmroneHue KUIIEHHUS.

12. HaOnroaceHHUE MOCTOSHCTBA TEMIICPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@ponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnpITel IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(21eKmpoHHan demoncmpayus).

2. OnbITHI IO BRIPALMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MIIN caxapa.

3. OnbIThl IO HAOIIOACHHUIO TETNIOBOTO PACUIMPEHUsS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPHULIA.

S. OnebITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEPruu Teja B Pe3ysbTare
TeIUIoNnepeaayu U padoThl BHEIIHUX CHUJI.

7. HccnepoBanue sBJIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOM H
ropsiyer BOJBL.

8. HccnenoBanue npouecca UCHapeHHus.

Q. OnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSA

Inexmpuzayuss men. JIBa popa dIEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsHKEHHBIX TEJL.

OnekTpuueckoe mnodne. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U IUAIIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO
3apsia.

DJIEKTPUUECKU TOK. Ycnosus cywecmeosanusi 3I1eKmpuiyeckozo mokKda.
HUctounuku mOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpUuyecKutl mox 8 HcuOKOCsX U 2a3ax.

PaGora u MONIIHOCTH JIEKTPUUECKOTO TOKa. 3akou [coyna—J/lenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKOU dHepeuu 6 Obimy.
Onektpuueckas uenb. Cuiia Toka. DnekTpuyeckoe HanpsikeHue. ConmpoTHBIEHHE
MPOBOAHUKA. YOenbHoe conpomusnenue sewjecmsa. 3akon Oma Jisl yyacTKa LIETH.
[TocnenoBarenbHOE W MHapaJIEIbHOE COEJUHEHHE NPOBOJHHUKOB. Kopomkoe
3amvIKaHue.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Mazcnumnoe none 3emnu u e2o 3nauenue 05 Hcuznu Ha 3emae. Onvim Ipcmeoa.
Maenumnoe none snexmpuuecko2o moka. Ilpumenenue 3nekmpomazHumo8 8 mexHuxke.
eticmseue macHumMHO20 NOs HA NPOBOOHUK C MOKOM. DNEeKMpPOoOsu2ameb
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nocmosanHo2o moka. Hcnonvzosanue sn1ekmpoogueameneti 8 MeXHUYEeCKUx ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue snekmpomacnumuou unoykyuu. llpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoi sHepauu. INEKTPOCTaHIUN
Ha BO30OHOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus TeNl.

JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKITHS.

3aK0H COXpaHEHHUSI DTEKTPUUECKUX 3aPSI0B.
[TpoBOHUKY U TUDIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,
HcTouHnKM NOCTOSIHHOTO TOKA.

JIeCTBHS IIEKTPUUECKOTO TOKA.

0. DraexTpuyecKuid TOK B KUIKOCTH.

1. Ta3o0BbIit pa3psin.

2. VI3MepeHue cHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwue 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICICHUS TOJTIOCOB MarHuTa.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJie TOKa. IJIEKTPOMArHuT.

20.  JleiicTBHe MarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBJICHUS JICKTPOMArHUTHOM MHYKITUU.

23.  OmbiTel Dapages.

24. 3aBUCHMOCTb HAMpaBJIEHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25.  DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

DponmanvHule 1a60pamopHsie padGomvl U ONbIMbL

PRBPOoOoNoOR~WNE

1. OnpITel MO HAONIOACHHUIO DJICKTPU3AIMHM TEJI WHIYKIHUEH | TpHU
COTIPUKOCHOBEHHH.

2. HUccnenoBanne IOEWCTBUS SIIEKTPUUECKOrO IOJS HAa MPOBOJAHUKHU U
JTUDJICKTPUKH.

3. Co6opka u nmpoBepKa pabOThI JISKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  Uccrneoosanue 3asucumocmu cuibl MoKda, udywje2o yepes pesucmop, om

CONpomueBIEHUA pe3aucmopa U HanpAsiCenusl Ha pesucmope.

7. Onvimui, oemMoHcmpupyloujue 3a6UCUMOCTD NIEKMPULECKO20
CONpomueneHuss NPOBOOHUKA Om €20 OJIUHbI, NIOWAOU HONEPEeYyHO20 Ce4eHusl U
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Mamepuana.

8.  Ilposepxa npasuna cnodxceHus HanpsdiceHuli Npu nocieo008amelbHOM
COeOUHeHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa mpasuna 0ns cuibl mMoOKa Npu NAPATLIETbHOM COeOUHeHUU
pe3ucmopos.

10. Ompenenenue pabOThI AAEKTPUUECKOTO TOKA, UYILIETO YE€PE3 PEIUCTOP.

11. OmnpexaeneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOUYKy, OT
HaIpsKEHUS Ha HEW.

13. HccnenoBaHre MArHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

14. H3yyeHue MarHMTHOIO TIOJII THOCTOSHHBIX MArHUTOB MNpPH HX
00BEMHEHUY U Pa3/ICICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KATYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAPABJIEHUS TOKA B KaTyIKE.

17. H3y4yeHue neicTBUS MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. Usmepenue KIIJ[ anexTpoaBuraTteabHOM yCTAaHOBKHU.

20. OnpITBI MO WCCIEAOBAHUIO SIBJICHUS AIIEKTPOMATHUTHOW WHAYKIIUU:
UCCJIeI0BaHNE U3MEHEHUI 3HAUYECHUS U HAIlpaBJIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUS

Mexanuueckoe JaBHkeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsis u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUIHCEHUU.

Yckopenue. Pasnoyckopennoe npsamonuHetinoe osudiceHue. (CBOOOAHOE
nagenue. Onvimot I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

[lepBoiii 3akoH Hprotona. Bropoit 3akon Herotona. Tpernii 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus. cuia mpeHusi CKOJIbH#CEeHUs, CULA
MpeHUs NOKosl, Opyeue 8Uobl MPeHUsl.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nanenust. [Jeuscenue nnanem eokpye Connya (MC). Ilepsas kocmuyeckas cKkopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecue MaTepualibHOW TOYKU. AbOconomuo meépooe meno. Pasnosecue
meEép0o2o mena ¢ 3aKpenyiéHHol ocbio epaujenus. MOMEHT cuibl. Llenmp msocecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXpaHEHUS
nmnyibca. PeaktuBnoe asuxenue (MC).
Mexannueckas paboTa u MOIIIHOCTh. PaboTa cui TSKeCTH, ynpyeocmu, mpeHus..
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Ceazb  ouepeuu u pabomel. IloTeHIManbHAas DSHEPrusl Teja, MOJHATOTO Haj
NOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npyxrcunsvl. Kunernueckas
sHeprus. Teopema o Kunemuueckou dHepeuu. 3aKOH COXPAHEHUS MEXAHHYECKOU

DHEPIUH.
Hemoncmpayuu

1. HaGmonienne MeXaHWYECKOTO JBIIKEHHS Tela OTHOCHUTEIbHO pa3HBIX Tel
oTCu€Ta.

2. CpaBHEeHHME TyTe W TPAEKTOPHM JABMKEHUS OJHOTO U TOrO K€ Tela

OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

3 N3mepenne cKoOpoCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBHXKCHHUS.

4 Uccnenoanue npu3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

S. HaGnronenue nBrkeHus Tella o OKPY>KHOCTH.

6 HaGnronenne MexaHWYECKUX SIBJICHUM, MPOUCXOAIINX B CHCTEME OTCUYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHDKEHHM OTHOCHUTEIBHHO
KaOuHeTa (PU3UKU.

7 3aBUCUMOCTh YCKOPEHHS TeJla OT MAacChl TeJla U JICUCTBYIONIEH HAa HETO CHUJIBI.

8. HabGmronenue paBeHcTBa CHII TPU B3aUMOJICHCTBUM TEN.

9 W3meHeHue Beca Tea Mpu YCKOPEHHOM JIBHKECHHH.

10. TIlepemaua ummyibca MpU B3aUMOJICHCTBUH TEN.

11. IIpeoOpa3oBaHus SHEPTUU NIPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITyJIbCca MPU HEYTIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca P a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.

14. HabGmroaeHue peakTUBHOTO JBHKCHHUS.

15. CoxpaHeHune MEXaHUYECKOM YHEPTUH MPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHne MEXaHWYECKOW DHEPruu TMpU JABWIKEHUU Tella TIOJ

JIEVUCTBUEM ITPYKUHBL.

DponmanvHole 1a60pamopHsie padGomvl U ONbIMbL

1.  Koucmpyuposanue mpaxma 075 pazecoHa u OaibHelule20 pagHoMepPHO20
OBUIICEHUSL WAPUKA UTU TNENEeHCKU.

2. OnpeneneHue CpeHe CKOPOCTH CKOJIBXKEHHUS OpycKa WM JABHMKCHHS
IIapyKa 1mo HaKJIOHHOW MJIOCKOCTH.

3. Omnpenenenre yCKOPEHUs Tejla MPU PAaBHOYCKOPEHHOM JBUYKEHUU 10
HaKJIOHHOM IJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPH PaBHOYCKOPEHHOM
NBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

5. HccnenoBanne 3aBUCUMOCTH CHJIBI TPECHHSI CKOJBKCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

6. Omnpenenenre kodhpuIrieHTa TPEHUS CKOTBKCHHUS.

7. Omnpenenenre KECTKOCTH MPY>KUHBI.

8. Omnpenenenre pabOTHl CHIIBI TPEHUS TIPH PAaBHOMEPHOM JBHKCHUU Tella
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Omnpenenenve paboThl CUJIBI  YOPYTOCTH MpU  THOABEME TIpysa

C MCTIOJIb30BAaHUEM HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.
10. M3yyeHue 3aKOHA COXpPAHEHUS YHEPTHUU.
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Paznen 9. Mexanuveckue Kojae0aHus U BOJIHbBI

KonebarensHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM: TEPHO/I,
4acToTa, aMIUTUTyaa. Mamemamuueckuii u npysicunnviti. masmuuxu. Ilpespawenue
SHepeUuU npu Ko1ebameibHOM 08UNCEHUU.

3aryxaronue kojaebanus. BeiHy)eHHbie Konebanus. Pe3oHanc.

Mexannueckue BoOJIHBL. CBOWCTBA MEXaHMYECKHUX BOJIH. [IpodonbHbie u
nonepeumwvie 80HbL. J[MUHA BOIHbL U CKOPOCMb €€ pacnpocmparnenus. Mexanuueckue
80JIHbI 8 MBEPOOM meie, cetcmudeckue gonnvl (MC).

3ByK. I pomxocmo 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyx u
VIbMPA38YK.

Hemoncmpayuu

1. HabGmronenne xosebanuii Ten mon AEHCTBHEM CHJIBI TSXKECTH U CHJIIbI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHne mMpoI0IbHBIX U TTOTICPEYHBIX BOJIH.

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pE30HaHC.

DponmanvHuvle 1a60pamopHsie padomvl U ONbIMbl

1. OnpeneneHre 4YacToThl M TEpHOJa KoJeOaHUH MaTeMaTU4ecKOTo
MasiITHUKA.

2. Omnpenenenre 4acTOThl U MEpUOAA KOJEOaHU MPYKMHHOTO MasiTHUKA
(21eKmpoHHan oemoncmpayus).

3. WccnenoBanue 3aBUCUMOCTH MepHO/1a KOIeOaHUi TTOIBEIIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTH  Tepuoda KojJeOaHUW  MPYKUHHOTO
MAasiITHHKA OT MACCHhI Tpy3a (2/1eKmpPOHHASA 0eMOHCMPAYUSL).

5. [TpoBepka HE3aBUCUMOCTH MEepUoJia KojeObaHuil rpy3a, MoJABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbITbl, JE€MOHCTPUPYIOLIME 3aBHCHUMOCTh TNEpHOJa  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOTO  TaACHUS  (IAeKmpOHHAA
demoncmpauusi).

Pa3znen 10. DiiekTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI

DJIEKTPOMarHuTHOE  ToJie.  ODJIEKTpOMarHuTHele  BOodHBL.  (Ceoticmea
anekmpomacHumuolx 60aH. Illkana snexmpomacnumuvix 60aH. Hcnoavzosarue
INEeKMPOMASHUMHBIX 80JIH OIS COMOBOU CEA3U.
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OnexkrpomarHuTHas Inpupoga csera. CKopocTh cBeTa. BoOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

®ponmanvusie 1a6opamopusie’ paomsl u onvimul’

1. N3ydeHne CBOWCTB JJIEKTPOMAarHWTHBIX BOJH C IOMOIIBIO

MOOWMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbIE AIBJICHUSA

JlyueBasi Mmozienb cBeta. IcTouHuKY cBeTa. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenus Coanya u Jlynor. OtpaxkeHnue cBerta. [lnockoe 3epkano. 3aKoH
ompascenus ceema.

[Ipenomnenue cBeta. 3aKOH TMpeNOMJEHUsA cBeTa. [lonnoe 6HympeHHee
ompadxcenue ceema. Hcnonvzosanue NONHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm mydeit B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocms u
0aIbHO30PKOCHIb.

Pasznooicenue 6benoco ceema 6 cnekmp. Onvimul Hviomona. Cnooicenue
CHEKMPATbHbIX YBEMO8.

Jemoncmpayuu
[IpssmMonuHEeHOE pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.
[Ipenomiienue cpera.

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoie JnH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tonyyenue n300pakeHUit ¢ TOMOUIBIO JIUH3.

[Tpunnun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOTIA.
0. Mogens rnasa.

1. PaznoxxeHue 0e0oro cBeTa B CIEKTP.

12.  Tlomydenue O6emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
DponmainvHule 1ad0OpamopHvle padomvl U ONbLIN b

RHBPRoOoo~NooO W E

1.  HccnemoBaHue 3aBUCHMOCTH yTrila OTPaKEHUS CBETOBOTO JIy4a OT yria
NaICHUS.

2.  H3ydeHue XapaKTEpHUCTUK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKaJe.

3.  HccrnenoBanue 3aBUCUMOCTH yTJla MPEIOMIICHHUSI CBETOBOTO JIyda OT yriia
NaJeHUsI Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHUii ¢ MOMOILBIO COOUpPAIOIIEeH JTHH3BI.

S5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITUYECKOMN CHITBI COOMPAFOIIICH

JIUH3BI (2/1eKMPOHHAA 0eMOHCMPAYU).
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6. OneITEl TIO PA3JIOKEHUIO OEJOro CBETa B CIEKTP (271€eKMPOHHASA
oemoncmpauusi).

7. OnbITHl O BOCHPUATHUIO LIBETA NMPEIMETOB MPU MX HAOIIOJIEHUU 4Yepe3
I[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS

Onvimol Pezepghopoa v mnaHeTapHas Mojelb atoma. Mojens atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmot.

PanuoaktuBHOCTE. Anbgha-, 6bema- u eamma-uznyuenus. CTpoeHUE aTOMHOIO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakxmuensie npespaujerus.
Ilepuoo nonypacnada amomHwix soep.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHHUs 3apsSJOBOTO W MacCOBOTO YHUCEN.
Peaxyuu cunmesa u denenus soep. Ucmounuxu snepeuu Connya u 36€30 (MC).

AnepHas sHepreTuka. /Jleucmeus paouoaKkmuHuIX U3NYYEHUU HA JHCUBbLLE
opeanuzmul (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus nznmydeHust IpUPOIHBIX MUHEPATIOB U MPOAYKTOB.
d)pouma.rlbubte aadopamopHvlie padomoul U Onvlimbol

R

1. HccenenoBanue TPEKOB: U3MEPEHUE DHEPTUMU YACTHUIBI 110 TOPMO3ZHOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoOHHAL OeMOHCIMPaUU).
2. N3mepenue paanoakTUBHOTO (GOHA (2/1eKMPOHHAA 0EMOHCMPAUL).

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALMK U
000011IeHNS TPEIMETHOTO COJIEPKAHUSI U OTBITA ICSITEILHOCTH, MPUOOPETEHHOTO MPHU
M3YUYEHHUH BCEro Kypca (PU3UKH.

[Ipr u3ydyeHUM NAHHOTO MOZYJISI PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JIOCTHKEHHE MPEIMETHBIX U
METaIpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTATOB 00YUEHUS, POPMUPYETCS €CTECTBEHHO-
Hay4yHas FPaMOTHOCTb: OCBOCHHUE HAYUYHBIX METOJIOB UCCIIEIOBAHUS SIBIICHUN IPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3UYECKUE SIBICHUS, MPUMEHSS
MOJyYEHHbIC 3HAHWsA, pemarbh 3aJa4d, B TOM UHCJIE KAYeCTBEHHbIE U
AKCIIEPUMEHTAIBHBIE.

[TpyHIMITHATBEHO AEATEIBHOCTHBIM XapaKTEP NAHHOTO pa3ziesia peaau3yeTcs 3a
CYET TOT0, UTO yYalIMECs BBIMIOJHSIIOT 3aJIaHUs, B KOTOPBIX UM IPEIaracTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHMM pacro3HaBaTb U HAYYHO OOBSICHSITH
dbuznYecKue SIBJICHUS B OKPYXKaIOIIEH MTPUPOJIe U TOBCETHEBHOM )KU3HH;

® HCIIOJB30BaTh I1O0J PYKOBOJACTBOM II€aarora Hay4YHbIC MCTOAbI UCCICAOBAHUA
(I)I/IBI/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YHCJC IJIsI HPOBCPKU THUIIOTE3 W IMOJIYUCHHA
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TEOPETUYECKUX BBIBO/IOB;

" OOBSICHSATH C OMOPOW HA JUJAKTUYECKHM MaTepuan TMocjie OOCYXICHHUS C
MeJIaroroM Hay4YHbIE OCHOBBI HAamOOJiee BaXKHBIX JTOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAlpUMEpP, MPAKTUUYECKOTO  HCMOJIb30BAaHUS  PaA3IMYHBIX
HMCTOYHMKOB HEPTMM HAa OCHOBE 3aKOHA IPEBPAICHUS U COXPAHEHHUS BCEX
M3BECTHBIX BUJIOB YHEPIHUHU.

Kaxnas u3 TeM JaHHOTO pa3jieia BKII0YAET SKCIIEPUMEHTAIBHOE UCCIICIOBAHUE
00001Ial0IIero XapakTepa Ha YCMOTpPEHHE Iiejlarora U Impu ero momoinu. Pazmen
3aBepIIaeTCs MPOBEJICHUEM JIUArHOCTUYECKOW U OIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOTI'O ITPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUEHUIO U LIeJICHANPABICHHON TI03HABATEIbHOM JESATENIbHOCTH;

yCTaHOBKA Ha OCMBICIICHHWE JUYHOTO OMbITa, HAOMIOACHUHN 3a (PU3NUECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIIEHHE PE3yJIbTaTOB HAOMIOACHUM 3a IPUPOJHBIMU U
TEXHOTCHHBIMU SIBJICHUSIMH C TIO3UIHNI (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHMBAaTh MPOUCXOMSIINE HW3MEHEHUS M HX TMOCIEACTBUS,
(GopMyTUpPOBATH U OLIEHUBATH PUCKU, (HOPMUPOBATH OTIBIT;

NOBBIIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH 4Ye€pe3  MPaKTUYECKYIO
JESTENIbHOCTh (IIPU COBMECTHOM BBINIOJTHEHUH J1a00PATOPHBIX MPAKTUUECKUX padoT);

YMEHHE pa3inyaTh yuyeOHbIE CUTyallMH, B KOTOphIX ydamuiics ¢ 3IIP moxer
JEeICTBOBATh CaMOCTOSITENIBHO, M CHUTyalluM, TIJ€ CJEAYyeT BOCIOIb30BAThCS
CIPaBOYHON MH(POpPMAIMEN U APYTUMHU BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CHOCOOHOCTh MPUHMMATh PEUICHHE B JKU3HEHHOM CHUTyallud Ha OCHOBE
IepeHoca IOJIyYEHHBIX B XO0/€ OOyueHUs (PU3NYECKUX 3HAHUU B aKTyalbHYIO
CUTYAIHIO;

CIIOCOOHOCTH ~ COOJIIOAaTh B TOBCEJAHEBHOM JKM3HM TIpaBWja  JIMYHOUN
0€30MacHOCTH Ha OCHOBE NOHMMaHUS (M3MUYECKUX SIBICHUW W 3HAHUS 3aKOHOB
du3uKy;

YMEHUE KPUTUYECKH OLEHUBATH MOJYYEHHYIO OT cOOECeIHHKa MH(OpPMAIUIO,
COOTHOCS €€ CO 3HaHHEeM (PU3MYECKUX 3aKOHOB;

CIIOCOOHOCTH TepesIaTh CBOM COOOpaKEHUsI, YMO3AKIIFOUEHUs TaK, YTOObI ObITh
HOHSATBHIM JIPYTHUM Y€JIOBEKOM;

aJIeKBaTHOCTh TOBEACHMSI OOYYalOLIErocss ¢ TOYKH 3pEHUs] OMACHOCTH WU
0€30MacHOCTH I ce0sl MU J1JIS1 OKPY KaIOILUX;

yBO)XEHHE K TPYAY U pe3ysbTaTaM TPYI0BOM NeSTEIHHOCTH;

yriayOJlieHue TpeACTaBIE€HUH O IIEJIOCTHOM KapTUHE MHUpa Ha OCHOBE
IpUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAaHUHM U MPAKTUYECKUX YMEHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnadenue yHugepCaAnbHbIMU YUEOHBIMU NO3HAGAM EJIbHLIMU OCUCHBUAMIU

BBISIBIIATH IPUYHUHBI M CIICJCTBUS MIPOCTHIX (PH3NICCKUX SBJICHUMH;

onpeneNsITh (HU3NIECKUE MOHATHSA, CO3/1aBaTh 000OIIECHUSI, YCTAaHABINBATh
aHAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEILHO BBHIOMPATh OCHOBAHMS U KPUTEPUU
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JUTSL KJTacCU(PUKALMU, UCTIOJIB3YS CIIPABOYHYIO HH(POPMALIMIO U ONUPASCh HA allTOPUTM
y4eOHBIX JEHCTBUIA;

YCTAHABJIMBATh PUYUHHO-CJIECACTBEHHbIC CBSI3H, CTPOUTH  JIOTHYECKOE
paccykJIeHHue, yMO3aKItoueHue (MHAYKTUBHOE, JEAYKTUBHOE, 10 aHAJIOTUH) U JI€JaTh
BBIBO/IbI T10]T PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C YUETOM
MPEIOKCHHON yIeOHOM 3a1a4UM 1 3aTaHHBIX KPUTEPHEB.

co3/aBaTh, IPUMEHATDH U MPE0OPA30BbIBATH 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBbI
JUTS petieHust yueOHbIX U MTO3HABATEbHBIX 3a/a4;

C IOMOIIBIO TIE€Iarora Wik CaMOCTOSTENBHO MPOBOJUTh OIBIT, HECIOXKHBIN
AKCIIEPUMEHT IO YCTAHOBJIEHUIO 0COOEHHOCTEN (PU3HUECKOTO 00BEKTA UM SIBJICHUS;

npeoOpa3oBbIBaTh HH(GOPMAIUIO U3 OJJHOTO BUJA B IPYTroi (TaOIHIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3UYECKUX SIBICHUW M MPOIECCOB, UCIIOIB3YS
AIrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHU6epcanbHblMu yueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAIIUU JIJIS1 BEIPOXKEHUSI CBOMX MBICIEH M MMOTPEOHOCTEH ISl TJIaHUPOBAHUS
CBOCH JICSITECIHLHOCTH,

OpPraHU30BBIBaTh yU€OHOE B3aMMOJIEHCTBHE B rpyIne (ONpeAesiTh 00IIre eI,
pacupenesnsiaTh poju, 10rOBaprUBATHCS APYT C APYTOM U T. 1.).

L[E€JICHAIIPABICHHO UCIIOJIb30BaTh UH(OPMAITMOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTUU, HEOOXOJUMBIE ISl PEIICHUsS Y4EeOHBIX M MPAKTUYECKUX (PU3MUECKHUX
3a/ad;

OpraHU30BbIBaTh Y4eOHOE COTPYAHHMYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

MOHUMATh 1€ €CTeCTBEHHOHAYYHOTO OOYy4YEeHUsI, CTAaBUTh U (DOPMYIUPOBAThH
JUIsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeATeIbHOCTH,

oOHapykuBaThb W (POPMYJIHPOBATH YYEOHYIO NpOOJIEMy, ONPEAENSITh UEIb
y4eOHOM JIeSITCIILHOCTH;

CaMOCTOSITETIbHO WJIM C TOMOIIBI0 YUYUTENsl IUIAHUPOBATh MYTHU JTOCTHUKECHHS
nenel B (U3MYECKUX IKCIEPUMEHTaX, B TOM YHCIIE allbTEPHATUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosiee F3(hPeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U MO3HABATEIIbHBIX
3ajad;

COOTHOCUTH CBOM MPAKTUYECKHE JCHCTBUS C IJIAHUPYEMBIMHU PE3YyJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTU B MPOLIECCE TOCTUKEHUS PE3YIIbTaTa,
onpenensaTh CrnocoObl NEUCTBUIM B paMKax MPEMJIOKEHHBIX YCIOBHM U TpeOOBaHUIA,
KOPPEKTUPOBATH CBOM JIEMCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYallUEN;

MPAaBWIbHOCTh  BBIMIOJIHEHUSI ~ DKCIEPUMEHTAIbHOM  y4eOHOW  3a;auu,
COOCTBEHHBIEC BO3MOYXHOCTH €€ PEIICHHUS;

BJIQJICHUE OCHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS pEHICHUNd U
OCYUIECTBJIEHUSI OCO3HAHHOI'O BHIOOpA B yU€OHOM U MO3HABATENBHON A€ TENBHOCTH;
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JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,

NPEeABUAECTh TPYAHOCTU, KOTOPbIE€ MOTYT BO3HUKHYTH MPHU PEHICHUH y4eOHOM
3a/1auu;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

INPEAMETHBIE PE3YJIbTATHI
7 KJIACC

[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTpakaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIMMNXCSI YMEHUM:

— OpPHUEHTUPOBATHCA B TMOHATHSAX W OINEPUPOBATH MMH Ha 0a30BOM YPOBHE:
bu3ndecKkne W XUMHYECKUE SIBIICHUS, HAOIIOICHHUE, SKCIEPUMEHT, MOJIEb,
TUMNO0TE3a; CAWHMIBI (U3UYECKUX BEIWYWH; aTOM, MOJICKYJa, arperaTHbhIe
COCTOSIHUSI BeliecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TpaeKTOpHs,
paBHOJIEHCTBYIOIIAs CHI, iepopmarius (yrpyras, IjacTuueckas), HeBeCOMOCTb,
COOOIIAOIIMECS COCY/IbI, C OTIOPOM HA AUAAKTUUCCKUN MaTepual

— pasnuyaTh sBiaeHus (aud@y3us; TEmIOBOE IBMKCHHE 4YacTHI[ BEIIECTBA,
paBHOMEpPHOE JIBUOKECHUE; HEpPaBHOMEPHOE JIBIOKECHUEC; HUHEPIIUS;
B3aUMOJICUCTBUE TEII, PAGHOBecUe MBEPOLIX Mel C 3aKPEenIEHHOU OCblo
epawjenus; Tiepenada IaBICHAS TBEPABIMUA TEIAMH, XUAKOCTIMU M Ta3aMH,
aTMocdepHOe TaBlieHHE; TUTABaHUE TEJT; MPEBPAIICHUS MEXaHUUECKOU DHEPTHH)
M0 ONHCAaHWIO WX XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WUYEcKoe SBICHUE, TMOCIE MPEIBAPUTEIHLHOTO
00CYXJIEHUSI C Tearorom;

— pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBICHUM B OKPYKAIOIIEM
MHpe, B TOM YHuCje (PU3MYECKUE SBICHHUS B MPUPOJL: TPUMEPHI ABMIKCHHS C
Pa3IMYHBIMU CKOPOCTSIMM B JKMBOM M HEXUBOW MPUPOJE; ACUCTBUE CHIIBI
TPEHHUS B MPUPOJAC M TEXHUKE; BIUSHHEC aTMOCHEPHOTO JaBJICHUS HA JKUBOU
OpraHu3M; TUIaBaHWE PHIO; pbIYard B TeJie YEIIOBEKa; MPH 3TOM IEPEBOIWTH
MPaKTUYECKYI0  3a7adyy B y4eOHYIO, BBIICNIATh  CYIICCTBCHHBIE
CBOMCTBA/TIPU3HAKN (PU3UIECCKUX SIBJICHUH C IIOMOIIIBIO TIEAarora;

— OIMCHIBATh W3YYEHHBIC CBOWCTBA TeNl W (DU3MYCCKUE SBJICHUS, HCIOIB3YS
dbu3udyeckre BeIMYMHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHIa TSHKECTH, BEC Teja, CHia
TPEHUs, JTaBJICHHE (TBEPAOro Tela, KUIKOCTH, ra3a), BRITAJIKMBAOIIAs CHJIA,
MEXaHH4YeCKas paboTa, MOITHOCTD, TUICUO CHJIBI, MOMEHT CHJIbI, KO3 PHUIIUEHT
ITOJIC3HOTO JEHCTBHUS MEXaHU3MOB, KHHETHUCCKAs 1 TIOTCHITMAIbHAS SHEPTHS) C

OMOpO Ha CXeMy; TMIpU OINHCAHWHM PACKPHIBATh (PU3NUYECKHA CMBICT
MCIIOJIB3YEMbIX BEJMYMH, MX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
HAxXo0umov Gopmynvl, césa3vl8arOujie OAHHYI0 PUIULECKYIO EIUYUHY C OPYeUMU
BEIUUUHAMY, CMPOUMb 2PAQUKU  UZVYEHHBIX 3a8UCUMOCHEN  DUUYECKUX
geluYUH C OTIOPOH Ha TUIAKTHUECKUN MaTepua;

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SABICHUS M TPOIECCHI, UCTIONb3YS
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IpaBUJia CJI0XKEHUsS CUJl (BIOJIb OJTHOM TIpsiMoM), 3axon I yka, 3axon llackans,
3axon Apxumeoda, npasuno paeHogecus pviuaza (010Ka), «3070moe NPaguioy
MexXaHuKy, 3aKOH COXPAHEHHS MEXaHWYECKONl HHEpruu; IMpU STOM JaBaTh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA M 3ANUCHIBAMb €20 MAameMamuyecKoe
8bIpAdCEHUE NOO PYKOBOOCMBOM nedazo2a ¢ 00CyHcoeHuem niana pabomsoi,
OOBSICHATH (PU3UUECKHE SBICHUS, MPOILIECCHl U CBOWMCTBA TEN, B TOM YHUCIE U
B KOHTEKCTE CUTYaIUi MTPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MOMOIIH
nejarora BbISBJISTh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmarh TUIIOBBIE PAc4YETHBIE 3aayd B |JEMCTBHE C ONOPOM HA aJIrOpUTM,
MpeBApUTENILHO Pa300paHHbBIN COBMECTHO C MEIaroroM, UCIONb3ys 3aKOHbBI U
(dopMyIibl, CBSI3BIBAIOMINE (DU3HMUECKHIE BETUYMHBI: HA OCHOBE aHaJIN3a yCIOBHS
3a/lauy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYUHBI B
dbopMynbl U NPOBOAUTH PACUEThl, HAXOIUTh CIPABOYHBIC JIaHHEIE,
HEOOXOAUMBIE JUIsl peLIeHMs] 3a7a4, OLICHUBAaTh PEaJTUCTUYHOCTh MOJTYYEHHON
(bu3HUECKOl BEIINYUHBI,

pacrno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PUIUIECKUX
METO/IOB IOCJ€E MPEABAPUTEIBHOIO OOCYXIEHUS C MEAAaroroM; Mpu MOMOIIH
MeJarora B OMMCAHUM MCCIIEIOBAHMS BBIACIATH IPOBEPAEMOE MPEAIOJIOKEHUE
(rumore3y), C€ OHOPOM Ha JNHUJAKTUYECKUH Marepuan pa3iudyarb U
MHTEPIPETUPOBATH MOJYYCHHBIA PE3yNbTaT, HAXOAUTh MOCIe OOCYXKICHHS C
MEeJaroroM OMMOKHU B XOJE OIbITA, JIEJaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

yMETh HaXOJIUTh C UCIOJh30BaHUEM HUGPOBLIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TT0 HAOIIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3UIECKUX CBOWCTB TEI:
(opMynupOBaTh MPOBEPSEMbIEC  IPEANOJIOKEHHUS, COOUPaTh YCTAaHOBKY
U3 IPEJIOAKEHHOrO0 000PYAOBAaHHUS C OMOPOI Ha CXEMY, 3aIIUCHIBATH X0/ OIBITA
1 GOpMYIHPOBATH BHIBOJIBI IO PYKOBOJICTBOM I1€/1arora;

BBINIOJIHATHh NPSIMbIE U3MEPEHHUS PACCTOSHHUS, BPEMEHHU, MACChl Tela, 00bEMa,
CWJIBl U TEMIEPATYPHI C UCIOJIH30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX TPHOOPOB
C OTIOPOil HA aNTOPUTM; 3alUCHIBATh MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

OPOBOJUTH COBMECTHO C HEAAroroM MCCIEI0BAaHUE 3aBUCHMOCTU OJHOMU
(bu3nUecKoil BEIWYUHBI OT JIPYrodl C HCIOJIB30BAHUEM TMPSMBIX HW3MEPEHHIM
(3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYILETOCS Tela OT BPEMEHH JBHXKCHUS
TENA; CUNbl MPEHUs CKONbICeHUs Oom eeca mend, Kaiecmea o00pabomxu
nogepxHocmeti meil U HE3ABUCUMOCMU CUIbI MPEHUs Oom Niowaou
CONPUKOCHOBEHUSI mel; CUIbl  YNpyeocmu Om  YOJIUHEHUS  NPYHCUHDL,
8LIMANKUBAIOWE CUTbL OM 00bEMA NOSPYIHCEHHOU Yacmu mena u om
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NJIOMHOCMU mend, Om
2NYOUHBI, HA KOMOPYIO NO2PYIHCEHO Mmeno, YCI08Ull NAABAHUS Mel, YCA08UL
pasHosecus pvlyaza u 010K08), TIOJA PYKOBOJICTBOM I€[arora y4acTBOBaTh B
TJIAHUPOBAHUK YYEOHOTO HCCIEIOBaHUS, COOMPaTh YCTAHOBKY W BBITIOJHSTH
U3MEpPEHUsI, CIIeAysl TPENJIOKEHHOMY IUIaHy, (UKCHpOBaTh PE3yJIbTaThl
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[OJyYEHHOW 3aBHUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE MPEAJIOKEHHBIX
TaOJIUL U TPaQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
COOTHOCHUTh KOCBEHHBIE U3MEPEHHUS (PU3NYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA XKUAKOCTU M TBEPAOIO TeEJa; CHJIa TPEHUS CKOJIBbKEHUS; JABJICHUE
BO3/yXa; BBITAJIKMBAIOLIAs CUJIA, IEHCTBYIOIIAsl Ha NOTPYKEHHOE B )KUJIKOCTh
TENO; KOAI(PQUIUEHT IOJE3HOTO JEHCTBUS NPOCTBIX MEXAHU3MOB), CIEAYs
peI0KEHHON MHCTPYKIUH; IPU BBINIOJIHEHUN U3MEPEHHH 1TO0JT PYKOBOICTBOM
nejarora coOMparh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIATH 3HAUYEHUE
MCKOMOM BEJINYMHBI,

coOMIoaTh MpaBWiia TEXHUKH Oe30MmacHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM MOCIIE MPEABAPUTEIHHOTO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATh MPUHLHUIIBI JEHCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOMHCTB:
BECBl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMETp, pblyar,
HNOJBWKHBIA W HEMOJBMXKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOpPOHM Ha
IUIaKTUYECKUN MaTepua;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB MOCIIE MPEABAPUTETHHOTO OOCYKICHHSI C TIEJarOroM C OTIOPOM Ha UX
omucanuss (B TOM 4YHCJE: TOMIIMITHUKH, YCTPOWCTBO BOAOMPOBOAA,
THIPaBIMYECKUN MPECC, MAHOMETP, BEICOTOMED, MOPITHEBOM HACOC, APEOMETD),
WCTIONB3YSl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEOOXOIUMBIC
duznyecKkre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(OpPMAILMIO O MpUMeEpax MPaKTHYECKOIo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM JKU3HU AJ1s1 00eCneUeHUs
0€30MacHOCTH Mpu 00pallleHnu ¢ MPUOOPAMH U TEXHUUYECKUMH YCTPONCTBAMH,
COXPAHEHHUSI 3/10pOBbS U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO IIOBEIECHUS B
OKpYXarUIen Cpee;

OCYIIECTBIISITH C MOMOIIBIO TIeIarora OTOOP UCTOYHUKOB MH(GOPMAIUU B CETU
HNuTepHEeT B COOTBETCTBUU C 33JaHHBIM TIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCSA 3HAaHUW W MyTEM CPaBHEHMS PA3IMYHBIX HCTOYHHUKOB BBIICISTH
uH(pOpMaIIMI0, KOTOpas SABISAETCS TNPOTHBOPEYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJb30BaTh MPHU BBINOJIHEHWN YYEOHBIX 3aJaHUil Hay4YHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHUs, CIPaBOYHbIE MaTEpHUaJIbl, PECYpPCHI
cetu  MHTepHer; BiageTh  NpUEMaMM  KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PyKOBOJCTBOM TIe/larora ¢ 00CyXIeHHEM I1aHa pabOTHI KpaTKUe
MUCHhMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3 MCTOYHUKOB WH(POpMAITUU
(Gu3UIECKOTO CoepKaHusl, B TOM YHCIIE MyOJIMYHO JAeNaTh KPATKHAE COOOIICHHS

0 pe3yibTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHMI;, MPU STOM TPAMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHATUIHBIN anmapat Kypca (U3HKH, COTPOBOKIAThH
BBICTYIUICHUE MTPE3CHTALUEN;

MIPU BBIMOJTHEHUU YYEOHBIX MPOCKTOB M HCCIEAOBAaHUM TOJ PYKOBOJCTBOM
nejgarora pacrpeiensaTh O00S3aHHOCTH B TPYINE B COOTBETCTBUH C
MOCTABJICHHBIMM 3aJla4aMH, CJIEOUTHh 3a BBIIIOJHECHUEM ILJIaHA JIEVCTBUM,
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aZIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JESITEIBHOCTb TPYIIIIHI;
BBICTpauBaTh ~KOMMYHUKATHBHOE B3aUMOJICUCTBHE, YYUTHIBAs MHEHHE
OKPYXKaIOILKX.

8 KUIIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpPa)KaThb
c(hOpPMHUPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHIX M OMIEPUPOBATH UMM Ha OA30BOM ypOBHE: Macca
M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB M MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALINYCCKAE W aMOp(HBIC Tea, HACBHIIIEHHBIA U
HEHACBIIICHHBIN Tap, BIAXXHOCTh BO3/yXa; TEMIIepaTypa, BHYTPEHHSISI SJHEPTus,
TEIJIOBOM JIBUTATENb; JIEMEHTAPHBIM AJIEKTPUUECKHUIN 3apsll, dJIEKTPUUYECKOE
noJjie, MPOBOJHUKH U JIUAJICKTPUKU, TOCTOSIHHBIA JJIEKTPUYECKUN TOK,
MarHuTHOE T0JIE;

— pa3nuyaTh SBICHUS IIOCJE MPEIBAPUTEIHHOTO OOCYXKIEHHUS C TMEJarorom
(TeryoBoe  pacIIMpeHHe/CKaThe, TeIUlonepenavya, TEMIOBOe paBHOBECHE,
CMadyMBaHWe, KaMWUIPHBIC SBIICHUS, WCTIAPCHHUE, KOHACHCAIWS, TUIaBJICHHE,
KPHCTaJUTH3AIAS (oTBepaeBaHue), KUTICHUE, TerIonepenaya
(TEenJIOMPOBOJHOCTh,  KOHBEKIUS,  W3JIYYEHHUE);  JJCKTpuU3alus  Ted,
B3aNMOJCHUCTBUE 3apsANIOB, JCHUCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJICHCTBHE MArHUTOB, JCHCTBHEC MATHUTHOTO  ITOJIS
Ha TMPOBOJHUK C TOKOM, JJIEKTPOMATrHUTHAs WHAYKIUS) 1O OINHUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OINBITOB, JEMOHCTPUPYIONIMX JIAHHOE
busnuecKoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEJarora MPOSIBICHUE H3YYEHHBIX (HU3UUYECKUX
SIBJICHUH B OKPY’KAIOIIEM MHUPE, B TOM Ynciie (GU3NICCKUE SBICHHS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWIUIAPHBIC SIBJICHUS B MIPUPOJIC, KPUCTAILIIBI B
npupone, uznydeHue CoisHIa, 3aMep3aHUEe BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHME pOCBHI, TyMaHa, WHEs, CHETra; »JJCKTPUYCCKHUE SBIICHUS B
aTMocdepe, IJICKTPUIECTBO JKHMBBIX OPraHW3MOB; MAarHUTHOE IIOJIe 3eMIIH,
aperid ToMOCoB, pOSIb MAarHWTHOTO TOJA IS JKM3HU Ha 3emMIie, MOJIAPHOE
CUSIHUE; TIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIAThH
CYILIECTBEHHBIC CBOMCTBA/MPU3HAKU (DU3UUECKUX SBIICHUM;

— OIKUCHIBATh MOJ] PYKOBOJCTBOM TMenarora ¢ OOCYXJICHHEM IulaHa padoThI
W3YYCHHBIC CBOWMCTBA TeJl U (PU3WYECKUE SIBICHHS, HCHONB3YysSd (PU3UUECKHE
BEIUYMHBI (TEeMIeparypa, BHYTPEHHSS OJHEPTHs, KOJUYCCTBO TEILIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHAsI TEIUIOTAa TUTABIICHUS, yAeTbHAs
TEIUIOTa MapooOpa3oBaHus, yAETbHAS TEIJIOTa CTOPAHUS TOTLIINBA, KodbduIenT
TIOJIC3HOTO JICHCTBHSI TEIJIOBOW MAIIMHBI, OTHOCHTEIIbHAS BIIAXKHOCTh BO3/yXa,
DNIEKTPUYECKUN  3apsl, cuia  TOKa, OJCKTPUUECKOe  HaIMpsKCHHE,
COTIPOTUBIICHUE MPOBOJHHKA, YACTHLHOE COMPOTHUBIICHUE BEIECTBa, paboTa U
MOIITHOCTh JJICKTPHYECKOTO TOKA); MPH OIHMCAHHWH MPABHIIBHO TPAKTOBATh C
MOMOINbIO  Tefarora  (PU3WYECKW  CMBICT  HWCIOJb3YeMbIX  BEJIMYUH,
0003HaUeHHsA W €IWHUIBI (U3UYECKUX BEIMYMH, HAXOIUTHh (POPMYIIHI,
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CBA3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYTMMU BeIUYMHAMHU,
CTPOUTH IPaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYNH;
ONPENENATh MOCIE MPEABAPUTENBHOIO 00CYXKAEHUS C I1€1aroroM CBOMCTBA Tell,
du3nueckue SABJICHUS W TPOIECCHl, HCIOIb3YsS OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOCHUS  BEIIECTBA,  IPHUHIIMI
CYTIEpIIO3UIIMU TI0JIe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsja,
3akoH Oma [y y4yacTka UENu, 3aKoH /[[coyns—/lenya, 3aKOH COXpPaHEHUS
SHEPTrUM; TPU ITOM HAXOJUTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAKEHHE C ONOpOd Ha HHU(PpPOBbIE 00pa3oBaTEIbHbBIE
pecypcesl;

COOTHOCHUTH TOJI KOHTPOJIEM Tefarora (pu3nyecKkre mpoiecchl U CBOMCTBA Tel,
B TOM YHUCJI€ U B KOHTEKCTE CUTYyaI[Ui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
Opy MOMOINU TeJarora BbISBIATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE U3 1—2 JTOTUYECKUX IIArOB C OMOPOoM Ha 1—2 M3y4eHHBIX CBOMCTBA
(puznyeckux ABICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh TUIOBBIE PAaCUETHBIE 33/a4d B |—2 NEHCTBUSA ¢ ONOPOM Ha aJITOPUTM,
MIPEABAPUTENILHO PAa300paHHBI COBMECTHO C MEAArOroM, UCIOJb3Ys 3aKOHBI U
(opMyIbl, CBSA3bIBAIOIIME (DU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3a/layd 3aluChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK JAHHBIX JUJIS
penieHusl 3aJaud, BbBIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBbIE IS €€
pelieHusi, MNPOBOAUTh pacy€éTbl M CpPaBHUBATh IIOJYYEHHOE 3HAYEHUE
(u3ryecKoil BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEICTaBICHUE O MPOoOJIeMax, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU
(u3nYecKuXx METOJIOB IOCIIE MPEABAPUTEIBLHOTO OOCYKIEHHUS C IIEAarorom;
UCIIOJIb3Ysl ONIMCAHUE UCCIIEI0BAHNS, BBIIEIATH IPOBEPSEMOE IPEIIIOIOKEHUE,
OLICHMBATh MPABUJIBHOCTh TMOPSIKA TPOBEACHHUS UCCIENOBAaHUS, JEJaTh
BBIBOJIBL;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HHU(PPOBBIX 00pPa30BATEIBHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJCHUN WM (PU3NYECKUX CBOMCTB TeN
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JAaBJCHMSI BO3JyXa OT €ro o0béma,
TEMIEPaTypbl; CKOPOCTH IMPOLIECCa OCTHIBAHUS/HAIPEBAHUS MPU U3JIYYEHUU OT
[[BETA M3JTy4arollel/OTOMAoIEei TOBEPXHOCTH; CKOPOCTh MCHAPEHHUs BOJbI
OT TEMIIEPATYpPHhI KUAKOCTH U IUIOIIAINA €€ MOBEPXHOCTH; ICKTPU3ALUS TEI U
B3aMMOJICHCTBHE JJIEKTPUUYECKUX 3apsA]lOB; B3aMMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3al1sl MArHUTHBIX NOJIEN MTOCTOSIHHBIX MAarHUTOB; 1E€HCTBHS
MarHUTHOTO NOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBa

ANEKTPOJBUTATENS] TOCTOSHHOIO TOKa): (OpPMYJIMpOBAaTh MPOBEPSEMbIE
MMPCATIOJIOKCHUA, CO6I/IpaTB YCTAHOBKY U3 IMPCAJIOKCHHOT'O O60py,I[OBaHI/I$I C OHOpOﬁ Ha CXEMY,
OIINChIBATH XO OIIbITa U q)OpMyHHpOBaTB BBIBOJKI IO PYKOBOACTBOM II€garora,

HMMETH IIPEACTABJIEHUS O U3MEPEHUU TEMIIEPATYPhL, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/1yXa, CUJIbl TOKA, HAMPSDKEHUS C UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3MYECKUX BEJIMYMH, TPU TOMOINM T[eJarora CpaBHUBATh
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHON a0COJIFOTHOMN MOTPEUTHOCTH;

IPOBOJHWTh COBMECTHO C IMI€IaroroM HCCIEIOBAHUE 3aBUCHUMOCTH OJHOM
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(u3nyecKkoil BETUYMHBI OT JPYrOol C HCIIOJIB30BAHMEM MPSIMBIX HW3MEPEHUI
(3aBUCUMOCTb  CONPOTHUBIIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAAU
MOTIEPEYHOT0 CEUYEHHUSI U YJENbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOIHHKA;
CHJIBI TOKa, WAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha TMPOBOJHUKE;
UCCIIEJOBAaHNE  IOCJIENOBAaTEIIbBHOIO M NApaUIEIBbHOTO  COEAVHEHHMU
MPOBOJAHMUKOB): IUIAHUPOBATh HUCCIEIOBaHHE, COOUPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHHSI TI0]T PYKOBOACTBOM I€Jarora, ciaeays MpeagoKeHHOMY
1aHy, (GUKCUPOBAThH PE3yJbTaThl MOTYYEHHOW 3aBUCHMOCTH B BUE TaOJIHI] U
rpaduKoB, enaTh BHIBOABI IO pe3yibTaTaM MCCIEA0BAaHUS M1OCIIE 00CYKICHUS
C MEJJaroroM;

COOTHOCUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYMH (yAeIbHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBIICHUE MPOBOJHUKA, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO TOKA): C TOMOINBIO TeJarora IUTAHUPOBATh H3MEPEHHUS,
coOMpaTh  3KCIEPUMEHTAIBbHYIO  YCTaHOBKY, CJeays  INpeasoXKeHHOM
WHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHUE BETTMUNHBI,

coOI01aTh MpaBujia TEXHUKU O€30MacHOCTH IMpu paboTe ¢ 1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTOCTABJIATh C TIOMOIIBIO II€Aarora MPUHIUIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C OMOPOW HAa UX ONMHUCAHUsA (B TOM YMCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUIPOMETp, NapoBas TypOHMHa, ammepMerp,
BOJIBTMETP, CUETYHK JJICKTPUYECKON DHEPTHH, DIECKTPOOCBETHUTEIbHBIC
NpUOOPBI, HarpeBaTEeNbHBIE BJIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUYECKUE
MPEeIOXPAaHUTENH; AIIEKTPOMATrHUT, 3JEKTPOJBUTATENh IOCTOSHHOTO TOKA),
WCIIONIB3YSl METOJWYECKHE MaTepuajbl O CBOMCTBaX (PU3UYECKHUX SIBICHUU U
HE00X0ANMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IOCJE MPEABAPUTEIBLHOIO OOCYXKIEHUS C MEAaroroM MpOCThIe
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXEeMaM H
CXEMAaTUYHBIM PHUCYHKaM (KMJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIN, pPeocTar);
COCTaBIISITh CXEMBbI JJIEKTPUUYECKUX LEMed C TMOCIeNOBaTeIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYEHUS
AJIEMEHTOB AJIEKTPUUYECKUX LEIEH;

MPUBOIUTH TMPUMEPHI/HAXOAUTh WH(GOPMALIMIO O TMPHUMEpax MPaKTUIECKOTO
MCTIOJIb30BaHus (PM3NUYECKUX 3HAHHI B TOBCETHEBHOM JKU3HU AJIs1 00eCreUeHUs
0€30MacHOCTH MpU 0OPAILEHUHU € TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,

COXpaHEHUsSI 3/I0POBbSI U COOJIIOJICHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPYIKarolIEn CpeLe;

OCYIIECTBJISTH C TIOMOIIBIO TIeAarora TOWCK WH(popManuu (U3HIECKOTO
comepxkaHusi B cetu VHTEpHET, HAa OCHOBE HUMEIOIIMXCA 3HAHUM M IIyTEM
CpPaBHEHHS JOTOJIHUTEJIBHBIX MCTOYHUKOB BBIJICIATh MH(MOPMAIIUIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOMN MU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUHM YYE€OHBIX 3aJaHUN OTOOPAHHYIO IEIarorom
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpKaHMsI, CIPABOYHbBIE
MaTepualsbl, pecypcsl cetu MIHTepHeT; BilaieTh NTpuéMaMy KOHCIIEKTUPOBAHUS
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TEKCTa, npeoOpazoBanusi THGOPMALIMK U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO
C OMOPOM Ha aJTOPUTM U YTOUHSIOIINE BOMPOCHI NIENArora;

— co3[aBaTh MOJ] PYKOBOJCTBOM Iefgarora ¢ oOOCYXIEHHEM IUIaHa pPadOThI
MUCbMEHHBIE M KpaTKUe YCTHhIE cooOmeHus, 0006mas wuHpopmanuio u3
HECKOJIbKUX HCTOYHHMKOB (DM3MUECKOTO COJACPKAHMS, B TOM YHCIE MyOIUIHO
IIPEACTABIATH PE3YJIbTAThl IPOCKTHOM MJIM UCCIIEN0BATENBCKON EATENBHOCTH;
P 3TOM TPAMOTHO HCIIOJb30BaTh M3YUYCHHBIA MOHATHUHHBIN ammapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BHICTYINICHUE MTPE3CHTAIINEH;

— TP BBINIOJIHEHUU YYE€OHBIX ITPOEKTOB U UCCIEAOBaHUIN (PU3MUECKHUX MTPOILIECCOB
0/ PYKOBOJCTBOM Iie/larora pachpeiessaTh OOs3aHHOCTH B TIpylnmne B
COOTBETCTBUM C IOCTABJICHHBIMM 33/1a4aMM, CJIEJAUTH 34 BBIIOJHEHUEM IUIAHA
JIEHUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B
NEATEIbHOCTh TPYNIbI; BBICTpPAaMBaTh KOMMYHHMKATHMBHOE B3aWMOJECHCTBHE,
MPOSIBJISISt TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

9 KVIACC
[IpeameTHble  pe3yapTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)aTh
c(OPMUPOBAHHOCTH y 00YUAIOIINXCSl YMEHU:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaTh MMM Ha 0a30BOM YPOBHE:
cUcTeMa OTcuéra, MaTepuanbHas TOYKa, TPACKTOPHUS, OTHOCHUTEIHHOCTD
MEXaHMYECKOTO JIBIKECHUS, Aedopmanus (ympyras, IacTAuecKas), TpEHHE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TMEpPEerpy3k; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHUYECKHME KoJIeOaHUS W BOJIHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK; AJIEKTPOMATHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U NO2TOWEHUSL,
anb(Qa-, 6eTa- ¥ raMMa-u3JIy4deHHs], U30TOIIbI, AJIepHAasi YHEPIreTUKA;

— COOTHOCHUTbH SIBJIEHUSI TOCJE MPEABAPUTEIBHOIO OOCYXKICHHUS C IEeAarorom
(paBHOMEpHOE " HEPaBHOMEPHOE IPSIMOJINHEWHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBKEHUE, CBOOOJHOE IMaJeHHe Ted,
PAaBHOMEPHOE JBHMKEHUE IO OKPYKHOCTH, B3aMMOJICHCTBHE TE€J, PEAKTHUBHOE
IBUWKEHUE, KoJieOaTelbHOE [IBM)KEHHE (3aTyXalllMe U  BbIHYKJICHHbIE
KoJeOaHus), PE30HAHC, BOJIHOBOE  JIBIDKEHHE, OTPAKEHHE  3BYKa,
MPSMOJIMHEMHOE PacpOCTpaHEHUE, OTPAKEHUE U MTPEIIOMIIEHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHUE OEJIOro CBETAa B CIEKTP U CIOKEHHE
CHEKTPaJIbHBIX I[BETOB, JTUCIIEPCUSl CBETa, €CTECTBEHHAs PaAUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEMYAaTOro CIHEKTpa U3JIy4YEeHHs]) 10 OMNHCAHUI0 UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOUIMX JIaHHOE
¢dusnueckoe sSBICHUE;

— pacrmo3HaBaThb C IOMOILBIO TeJarora MpOsBJICHUE H3YYEHHBIX (PU3MUECKUX
SBJICHUH B OKpYXarolieM Mupe (B TOM yuciie (PU3NUECKHUe ABICHUS B IPUPOJIE:
OPWIUBBL U OTJMBBI, JBMKEeHHE TutaHeT COJHEYHON CHUCTEMBI, PEaKTUBHOE
JIBMKCHHE JKUBBIX  OPraHU3MOB, BOCIPHUSTHE 3BYKOB  KHUBOTHBIMH,
3eMIIETPSICEHUE, CEMCMUYECKUE BOJHBI, IIyHaMHU, X0, I[BE€TA T€J, ONTHYECKUE
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SIBIICHUS B TIPUPO/IE, OMOIOTUIECKOE ICHCTBUE BUAUMOTO, YIbTPahHOIETOBOTO
U PEHTTEHOBCKOTO W3IyUYE€HWH; €CTeCTBEHHBIM PaJWOAKTHUBHBIA  (OH,
KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE W3IyUYeHHUE NPHUPOJHBIX MHHEPAJIOB,;
JEHUCTBYE PAIMOAKTUBHBIX MU3TyUYEHUN HA OPTaHW3M YeJIOBEKa), TIPH 3TOM ITOJ
PYKOBOJICTBOM TIeJlarora TEPEeBOIUTh MPAKTUYECKYIO 3a1ady B y4eOHYIO,
BBIJICIISITH CYIIICCTBEHHBIC CBOMCTBA/IPU3HAKH (PM3UUYECKUX SBIICHUN;
OMHCHIBATh TOJI PYKOBOACTBOM IIefarora ¢ OOCYXJEHHEM IUIaHa pPadOThI
M3yYCHHBIC CBOWCTBA TeN W (PU3WYECKHE SIBJICHHUS, WCIONB3YS (U3HUECKUC
BEJIMYMHBI (CpedHssi W MTHOBEHHAas CKOPOCTh Tella IMPH HEPaBHOMEPHOM
JIBWKCHHUH, YCKOPEHHE, TICpEMEIICHHE, ITyTh, YTI0Basi CKOPOCTh, CHJIa TPECHUS,
CWJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOTHOTO TMajCHHMS, BEC Tela,
UMIYJIbC TEJNa, HWMITYJIbC CHJIBI, MeXaHudeckas paboTa W MOIIHOCTD,
MOTCHITMANBHAS DJHEPTHUs Tea, TMOTHATOTO HaJ TIOBEPXHOCTHIO 3E€MIIH,
MOTCHITHATBHAS DHEPTUS CXKATOW MPYKUHBI, KHHETHYECKasT YHEPTHUs, TMOJHAS
MEXaHW4eCKas DHEpPTus, IEePHOJ W dYacToTa KoJeOaHWH, IJWHA BOJHBI,
TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMICHHSI
Cpenmpl); TpU OMHCAHWUU C TIOMOIIBIO YYUTEIS TIPABIWIBHO TpPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIB3YEMBIX BEITWYMH, OOO3HAYCHHS W EIUHUIIBI
(bu3MUecKuX BEIWYMH, C OMOPOM HAa METOAMYECKHMX MaTepuanl HaXOIWUTh
dbopMynbl, CBSA3BIBAIONIME JaHHYIO (U3MUECKYIO BEJIMYUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTHh TpadUuKM H3YyUYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX
BEJINYMH;

XapaKTepU30BaTh IIOCIIEC TMPEABAPUTEILHOTO OOCYXKJACHHUS C IeIaroromMm
CBOICTBA Tell, PU3NYECKUE ABJICHUS U ITPOIIECCHI, CITONIB3YsI 3aKOH COXPAHCHHUSI
DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPHUHIIUI CYNEPIO3UIUN CHII,
MIPUHITUTT OTHOCHTENLHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHUS
UMITYJIbCa, 3aKOHBI OTPAXEHUS M TPEJIOMIICHUS CBETa, 3aKOHBI COXPaHCHHUS
3apsIOBOTO M MacCOBOTO YWCEN MPHU SASCPHBIX PEAKIUAK; TIPU dTOM HAXOJHTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA W €ro MaTeMaTHYeCKOE€ BBIPAKCHHE C
omopoit Ha U(PpoBbIe 0Opa30BaATEIBLHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJjarora (pu3ndeckue MmpoLecchl U CBOMCTBa Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYAILIMI MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKkTepa:
BBISIBJISITh TIPU MOMOILM TeAarora MNPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsiCHEHHEe M3 2—3 JIOTUYECKUX IIIaroB C OMOpoM Ha 2—3 HM3YYECHHBIX
CBOMCTBA (PU3UUECKUX SBICHHM, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
pemaTh TUINOBBIE PAaCUETHBIE 3a1a4d B |—2 AEMCTBUSA C OMOPON HA alrOpHUTM,
peIBapUTEIbHO Pa300paHHBIA COBMECTHO C, UCIOJIb3Ysl 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJayd
3aMKUChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HEIOCTAIOLIME WIM HU30BITOUYHbBIE
JaHHBbIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE [UIsl pEeLIeHUs,
IIPOBOJIUTH PAcy€Tbl M OLEHHUBATh C IOMOILBIO YUYUTENS PEATHMCTHYHOCTh
MOJIy4YE€HHOTO 3HaUY€HUs (PU3HUECKON BEIIMYUHBL;

UMETh TMPEACTaBIEHUE O MPOoOIeMax, KOTOPbIE MOKHO PEIIUTh MPHU TTOMOIIU
(¢u3NYeCKuX  METOAOB; HCIOJb3ysd ONUCAaHUE  HCCIEAOBAaHUA, IOCIIEe
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peIBapUTEILHOTO OOCYKIEHHSI C TMeNaroroM BbIACIATH IPOBEPSIEMOE
OPEANnojIoKEeHWe,  OLEHUBATh  MPABWIBHOCTh  MOpPSAKA  MPOBEACHHUS
MCCJICIOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIHTATHI HAOIIOACHHIMA
Y OTIBITOB,;

YMETh HaXOJIUTh C MCIOJb30BaHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UICCKUX SIBJICHUHN WM (PU3NYECKUX CBONCTB TEIN
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS SHEPIHH;
3aBUCUMOCTbH TepHojia KoJieOaHUN MPY>KMHHOTO MasTHHKA OT MAacChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBHUCHUMOCTh OT aMIUTUTYJIbI MaJbIX KOJIeOaHUM;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, pa3sIoKeHUE OEJIOr0 CBETa B CIIEKTD;
U3Y4YEHHUE CBOWCTB M300paKEHUsI B IJIOCKOM 3€pKalie M CBOMCTB M300PaKEHHUS
npenMera B coOuparoied JinH3e; HaONMI0JIeHHWE CIUIONIHBIX M JMHEHYaThIX
CIEKTPOB U3JIYUYCHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
HaOopa 0OOpyJIOBaHUSI C OMOPOM HA CXEMY; OMHUCHIBATH XOJ OMbITA U €T0
pe3ynbTaThl, GOPMYITUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€/Iarora;
MPOBOJIUTh TP HEOOXOIUMOCTH CEPHI0 TPSIMBIX H3MEPEHUH, OMpeaess
CpelHee 3HAUYCHHE HU3MEPSIEMOM  BEIMYUHBI  (QOKYCHOe  paccmosHue
cobuparouet JIUH3DL); 000CHOBBIBATh BBIOOD crocoba
U3MEPEHUS/U3MEPUTEIBHOTO MPUOOpPa;

IIPOBOJIUTH COBMECTHO C M€1aroroM UCCIEeI0BaHUE 3aBUCUMOCTEN (hHU3UUECKUX
BEJIMYMH C WCIOJIB30BAHMEM TMPSMBIX H3MEpPEHWH (3aBUCHMOCTH ITYyTH OT
BPEMEHHU NP PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aIbHOW CKOPOCTH; TIEPHOIa
KOJIeOaHWT MaTeMaTHYEeCKOTO MasTHUKA OT JUTMHBI HUTH; 3aBUCHMOCTH yTja
OTpaXEHHUsS CBETa OT YIJIa MAJeHUS W yrila MPEJOMJICHHS OT yrila MaJCHHS):
ocJie 00CYXKICHUS TI0]T PyKOBOJICTBOM TI€Iarora MIaHUPOBaTh UCCIIEAOBaHME,
coOupaTh YCTAaHOBKY, (PHKCHpOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHMOCTH
bu3UYECKNX BEJIWYMH B BHUAE TaOMull W TpauKOB, JeJaTh BBIBOJbI IO
pe3ynbTaTam UCCIIeIOBAHUS;

COOTHOCHUTH KOCBEHHBIE U3MEPEHUS (DU3UIECKUX BEIMUUH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Teja MpPU PaBHOYCKOPECHHOM JBUKEHUH, YCKOPEHHE CBOOOHOTO
najeHusi, JKECTKOCTh TMPYKUHBI, KOIPOUIMEHT TPEHUS CKOIBKCHHUS,
MexaHuyeckas paboTa M MOIIHOCTb, YacTOTa W MEpUoJ KoJieOaHUM
MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONITHYECKAs CHJIa COOMPAFOIIICH

JIMH3BI, PAIMOAKTUBHBIN (DOH): C TOMOIIIBIO Me1arora MmIaHuPOBaTh U3MEPEHUS;
coOMpaTh IKCMEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJMHATH W3MEPEHUS, CICays
NPEIJIOKCHHOW ~ WMHCTPYKIIMHM,  BBIYMCIATH  3HAYCHHWE  BEIMYHMHBI |
aHAJIM3UPOBATh TOMYUYEHHBIC PE3YNbTAThl C YUETOM 3aJaHHOW MOTPEITHOCTH
U3MEPEHUN;

coOmo/IaTh TpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ abopaTopHBIM
000py1I0BaHUEM MOCIIE MPEABAPUTEIBHOTO OOCYKIEHUS C MEAarorom;
COTIOCTaBIIATh C TIOMOIIBIO TIEJarora OCHOBHBIE TIPU3HAKH H3yYCHHBIX
dusznyeckux MojeNnei: MaTepuaibHas TO4Yka, aOCONIOTHO TBEPAOE Teo,
TOUYCYHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, MJIAaHETapHas MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa C OTIOPOi Ha METOANYECKHUE MaTepUalbl;
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XapaKTepU30BaTh TOCIE MPEABAPUTEIBLHOTO OOCYXKACHHS C [elarorom
MPUHITUTIBEL ICUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX omnucaHus (B TOM YHUCJE: CIUJIOMETP, JAATYMKU MOJOKEHHUS,
paccTosiHUSL U YCKOPEHHMs, pakeTa, 9XOJOT, OYKH, MEepUCKom, Qoroammapar,
ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCIIONB3YS IIU(PPOBBIE 00pa3oBaTEIbHBIC PECYPCHI;

UCIIOJIb30BaTh IO/ PYKOBOJCTBOM II€/Iarora CXE€Mbl U CXEMaTUYHBIE PUCYHKH
U3YYCHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOIECCOB MNP PEIICHUU Y4YEOHO-TIPAKTUYECKUX 3aj1ay;
ONTUYECKUE CXEMBI JJII MOCTPOEHUS HM300pakKeHUN B IJIOCKOM 3€pKalie |
cobOuparome JuH3E;

MPUBOANTH TMPUMEPBI/HAXOAUTh HH(POPMAIMIO O MPUMEPAX MPAKTUIECKOTO
MCITOJTh30BaHUS (DU3UIECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU JIJIs1 00SCIIeUeHUS
0€30MacHOCTH MpU OOPAILIEHUH C TPHUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsI 3/I0POBbSI U COOJIIOJICHUS HOPM SKOJIOTMUYECKOTO TOBEICHUS B
OKPYIKarolIen Cpee;

OCYIIECTBJISATH MOJI PYKOBOJICTBOM IeJjarora Nouck nHdopmaiuu Gpu3nieckoro
cojmepxkaHusi B cetu MHTepHET, caMOCTOSITENbHO (OPMYIUPYST MOUCKOBBIM
3ampoc, HAXOAUTh MYTU ONPENENEHUsT JOCTOBEPHOCTH  MOJYYEHHOMN
nH(pOpMaIuU Ha OCHOBE UMEIOLIUXCS 3HAHUHN U IOMTOJTHUTEIbHBIX HCTOYHUKOB;
MCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 33JJaHUl OTOOPAaHHYIO IE€1arorom
Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE
MaTepHalibl, pecypchl cetu MHTepHeT; BiaaieTh MpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanusi THGOPMAIIMK U3 OJTHON 3HAKOBOUM CHUCTEMBI B IPYTYIO
C ONOPOM Ha AJITOPUTM U YTOUYHSIONIME BOMPOCHI MEAArora; co3aaBarh IOJ
PYKOBOJICTBOM TIe[arora ¢ 00Cy>KJeHHueM Tu1aHa padoThl TUCEMEHHBIE U YCTHBIE
coOOIIeHHs] Ha OCHOBE MH(OPMAIIMK M3 HECKOJIBKUX HCTOYHUKOB (PU3UICCKOTO
colepKaHus, IMyOJMYHO TPEACTaBIATh PE3yJabTaThl MPOCKTHOM WM
UCCJIEI0OBATENIbCKOM  ACSTENbHOCTH; MPH 3ITOM TPAaMOTHO HCIOJIb30BaTh
M3YYEHHBIM TMOHATUMHBIA ammapaT M3yd4aemMoro pasjaena (QU3NKd U
CONPOBOXKJIaTh BBICTYIUICHUE TMpe3eHTalue C y4€ToM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

7 KJIIACC
KoanuectBo yacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM K JuiekTpoHHbIE (MU POBHbIE)
n/n NporpamMmbl Bcero OHTPOILHBIC o0pa3oBaTejibHbIE PeCypChl
padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6nuoreka [IOK
11 Du3uKa - HayKa o Ipupone 2 https://m.edso00.ru/7f416194
bubnnoreka IIOK
12 DH3HUCCKHE BEIINIHHI 2 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METOJ1 TO3HAHUS 2 bubmnorexa LIOK
' https://m.edso0.ru/7f416194
Wroro mo pazueny 6
Pa3nea 2. [lepBoHaya/ibHbIEe CBEICHUS] O CTPOEHHH BellleCcTBa
bubnnoreka IIOK
2.1 Crpoenue emectsa . https://m.edso00.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICNICTBUE YaCTHIL 5 bubmmoreka [IOK
' BEIECTBa https://m.edsoo.ru/7f416194
bubmmoreka [IOK
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 1 https://m.eds0o.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bu6nuoreka [IOK
3.1 Mexanuteckoe ABHkeHHe 3 https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, macca, na0THoCTs 5 1 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buger cun 14 1 https://m.eds00.ru/7f416194
Wroro no pazueny 22

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB
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a1 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bubmuorexa [{OK
' TeJIaMHU, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bubnuoteka LIOK
4.2 Jlasnenue xuaKocTn S https://m.edso00.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnmnoreka HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3znea 5. Pa6ora u MOIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora u momHocTh 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprus 4 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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8 KVIACC

KounuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
N /m NMPOrpaMmblI Bcero Kontposnubre o0pa3oBaTejibHbIE PeCypPChl
padoThI
Pa3nes 1. TenJioBble siBJIEHUsI
. bu6nmmoreka [IOK
11 CrtpoeHue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenosbie nporecc! 21 1 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [HOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnnoreka IIOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2.3 MarsuTHbIe sBaCHHA 6 . https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.4 ONEKTPOMArHHTHAT HHAYKLWS 4 https://m.edsoo.ru/7f4181ce
Htoro o pasneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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9 KUIACC

Kosun4vecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM pPOBbLIE)
Ne n/n NMPOrpaMmblI Bcero Kourpospuwie o0pa3oBaTejibHbIE PeCypPChI
padoThI
Pa3zgen 1. Mexanun4deckue siBJICHUSA
11 MexaHu4ecKoe IBHKEHHUE B CTIOCOOBI €ro 10 bubmuorexa [JOK
' OIMCaHus https://m.edsoo.ru/7f41a4a6
. bubnnoreka IIOK
12 Bsaumozeictaue Ten 20 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomueI coxpanenus 10 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckue KoJ1e0aHUS U BOJHBI
bubnnoreka IIOK
2.1 Mexameckue Konebanms ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 Mexammieciue BONHI. 3ByK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DjeKTpOMarHuTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MMOJIE U 6 1 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHNUS CBETA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.3 PaznosxeHnue 6enoro cBeta B CIIEKTP 3 1 https://m.edsoo.ru/7f41a4as
Hroro no pazgeny 15

Pa3gen 5. KBanToBLI€E SIBJIEHUSA
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bu6mmoreka [IOK

5.1 Henyckanue v norniomeHue ¢cBera aroMoM 4 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
>2 CTpoetiiie aTOMHOTO 51pa 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nen 6. [loBTOpHTEIbHO-00001IAI0IINIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHHS 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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