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I[TOACHUTEJIbHAA 3AIINCKA

[Ipumepnass pabouass mporpamMma Mo (usuke i 0Oydaromuxcs € 3aJIep>KKOU
ncuxuyeckoro pa3surus (nanee — 3[1P) Ha ypoBHe ocHOBHOro 00111ero 00pa3oBaHus
MOJIrOTOBJIEHa Ha ocHOBe dDenepanbHOr0 TrOCYJIapCTBEHHOIO 00pa30oBaTEIbHOTO
cTaHaapTa ocHoBHoro obmiero odpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHUCTEPCTBOM IOCTHIIMU Poccuiickoii
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), ITpumepHoit
aanTHPOBAHHONW OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs OOYYAIOUIUXCS C 3aJEPKKOM TICUXWYECKOro pa3BUTHSA (nanee —
ITAOOIT OOO 3IIP), IlpumepHoii paboyedl OpPOrpaMmbl OCHOBHOI'O OOIIEro
oOpazoBanus 1o mnpeamery «®Pusuka», KoHuenuuum npenogaBanus y4ueOHOTO
npenmera «Pusnka» B oOpa3oBaTeNbHBIX opranusanusx Poccuiickoit ®denepanuu,
peanu3ylonMX OCHOBHbIE  00IlieoOpa3zoBaTelibHble  mporpammbl, IIpumepHoit
IIpOrpaMMbl BOCIIMTaHHS, C YYETOM paCIpEIETICHHBIX IO KjlaccaM HPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOSHUS ATaITUPOBAHHONW OCHOBHOW 00pa30BaTeILHOM
MpPOrpamMMbl  OCHOBHOTO 00IIero oOpa3oBaHUs OOYHYaIOIIMXCA C  3aJep>KKOM
MICUXUYECKOT O Pa3BUTHS.

Ob0mas xapakrepucTuka y4e0Horo npeamera «Du3uka
VYueOHbIit npeaMeT «Dusuka» SIBJISIETCSA CUCTEMOO0OPA3YIOIIUM JUTSL
€CTECTBEHHOHAYYHBIX IPEAMETOB, IOCKOJIbKY (U3HMUYECKHE 3aKOHbl MHPO3JaHUs
ABJIAIOTCSL OCHOBOW COJIEpXKaHUSI KypCOB XHMHH, OHWOJIOTMHM, reorpaduu u
acTpoHOMUH. Du3MKa BOOPYXaeT 00Yy4alOUIMXCS HAay4YHbIM METOJOM ITO3HAaHWUS,
MO3BOJISIOLIUM MOJIy4YaTh OObEKTHUBHBIEC 3HaHUS 00 OKPY)KAIOIIEM MUPE.
[Ipeamer mMakcMManbHO HampaBlieH Ha (OPMUPOBAHUE MHTEpEca K MPUPOIHOMY U
COLIMAILBHOMY  MHPY, COBEpPLICHCTBOBAHHWE  I103HABATEJIbHOM  JESATEIbHOCTU
obyuatontuxcs ¢ 3I1P 3a cuer oBnageHUs] MBICIUTENbHBIMU ONEPALMSIMUA CPAaBHEHUS,
000011IeH s, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHUE
BO3MOKHOCTEM COBMECTHOMU JEATEIBHOCTH.
N3yuenne ¢Quszuku cnocoOCTByeT pa3BuTUO Yy  oOydaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaKE€HUs, (PYHKIMOHAIBHOM TPAaMOTHOCTH, YMEHUS
BOCIIPUHMMATh W KPUTHYECKH aHAIM3UPOBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B
pasznuyHbIX (opMax. 3HAUUMOCTb MPEAMETA JJIsl pa3BUTHUS KUZHEHHOW KOMIETEHIINH
OoOyyarouuxcs 3aKJII0YaeTcsi B  YCBOGHMM OCHOBBI  (M3WYECKUX 3HAHUH,
HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM >KM3HH; HABBIKOB 3JI0POBOIO M 0€30MACHOTO st
YeJI0BeKa U OKPYXKAIoIIel ero cpeasl o0pasa Ku3HU; (POPMHUPOBAHUH SKOJIOTHIECKON
KYJbTYPBL.
[Iporpamma oTpaxkaeT coaepkaHue oO0ydeHus mnpeamery «®DPu3ukKa» ¢ y4eToM
0co0BIX 00pa3zoBaTenbHBIX MOTpeOHOCTEN oOyuatonuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM IPEIMETOM IIPEICTABIIAET ONPEIEICHHYIO TPYAHOCTD JIJIs



oOyuaromuxcs ¢ 3[1P. DTo cBA3aHO C 0COOCHHOCTSIMU MBICTUTEILHON NEATENbHOCTH,
MEePUOJUYECKUMH  KOJECOAHUSIMM ~ BHUMAaHMs, MaJbiIM  OOBEMOM  MaMSTH,
HEJIOCTAaTOYHOCTRIO OOIIero 3amaca 3HAaHWHM, TOHWKEHHBIM TI03HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOT0O Pa3BUTHSL.

Jlist mpeojiofieHus TPYOHOCTEM B HW3Y4YeHHHM ydeOHOro mnpeamera «Du3ukay»
HeoOXonuMa  ajanTtanuss oObeMa MW Xapakrepa ydyeOHOro Marepuaia K
MO3HABaTEeJIbHBIM BO3MOXKHOCTSM JIaHHOW KaTeropuu oOO0y4arouuxcs, ydeT uX
OCOOCHHOCTEHW pa3BUTHS: WCIOIH30BAHUE aJTOPUTMOB, BHYTPHUIPEAMETHBIX U
MEKIPEAMETHBIX CBSA3€EH, MOCTENIEHHOE YCIOKHEHNE U3y4aeMOoro MaTepuara.
JlanHasi mporpamMMa KOHKPETU3UPYET CO/epKaHUE MPEAMETHBIX TEM B COOTBETCTBUU
C TpeOOBaAHUSIMU 00pa3oBaTeIbLHOr0 CTaHAapTa, PEKOMEHAYEMYIO
MOCJIEI0BATENbHOCTh MU3YUYEHHUsS Pa3JelioB (PU3UKU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTUKM y4eOHOro TpoIecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX OcoOeHHOocTe oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3oBaHusi, ONpeNEsieT MUHUMAIbHBIM HAOOp OMBITOB, JEMOHCTPAIIUM,
NPOBOAMMBIX YYHMTEIEeM B Kjacce, JabOpaTOpHbIX paboOT, BBIMOIHIEMBIX
00yJaromMHCH.

Mertoauueckoii OCHOBOM HM3ydeHUsI kKypca «Du3uKa» Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs SBIAETCA CUCTEMHO-ACATEIbHOCTHBIM TMOAXON, OO0OeCHneunBarOIMINN
JOCTUXKEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX M NPEIMETHBIX 00pa30oBaTeIbHBIX
pe3yJabTAaTOB MOCPEICTBOM OpraHW3alliy aKTUBHOM TMO3HABATEIHHOW JESTEIBHOCTH
OoOy4JamIuxcs, 4TO O4YeHb BakKHO mpu oOydenun nered ¢ 3IIP, mis xoTophix
XapaKTepHO CHIKEHHE TT03HABATEIbHON aKTUBHOCTH.

Henu u 3axaun u3ydenus yueoHoro npeamera « Dusuka

Obwue yenu n3ydyenus yuyeoHoro npeamera «Dusrkay npencrapieHsl B [IpumepHoi
paboueii mporpaMme OCHOBHOTO 00111eT0 00pa30oBaHuUs.

OCHOBHO# 11e/IbI0 00yUYEHUS JeTel ¢ 3a/IePKKON MCUXUUECKOTr0 Pa3BUTHUS HA JTaHHOM
IpeaMeTe SIBISIETCS: MOBBIIIEHUE COIMANTBHON aJanTalyy JAeTel yepe3 MPUMEHEHHE
bu3nyecKux 3HAHUI Ha TPAKTHKE.

s oOydarommxcs ¢ 3[IP, Tak ke, kak W JJiS HOPMATHBHO pPa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBaWBAIONIMX  OCHOBHYIO  O0pa30BaTelbHYIO  MpPOrpammy,
JTOMUHHPYIOIIEE 3HaUYE€HNE TPUOOPETAIOT TAKHE yeau, KaK:

" OCBOCHHE 3HAHUI O METOJIaX HAyYHOTO MO3HAHUS MPHUPOABI U GOPMUPOBAHKE HA
ATOW OCHOBE MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

"  OBJIQJICHUE YMEHUSMHU MPOBOAUTH HAOIIOACHUS IPUPOJAHBIX SBIICHUN, ONTUCHIBAThH
u 00001maTh pe3yiabTaThl HAOIIOJEHUM, HCIOJIb30BaTh IMPOCThIE W3MEPUTENbHBIC
npuOoOpsl IS U3Y4YCHHUS (PU3WYECKUX SBICHUH; TMPEJACTABIATh PE3yIbTAThI
HAOIOICHUI WIM M3MEPEHH C TOMOIIBIO TaONuIl, TpaUKOB M BBISBIATH HA 3TOU
OCHOBE SMIIMPUYECKHE 3aBUCHUMOCTH; TPUMEHSATh TOIYYCHHbIE 3HAHUSA IS
OOBSICHEHUS Pa3HOOOPA3HbIX TMPUPOJIHBIX SIBICHUA M MPOLECCOB, NPUHIIUIIOB
ACUCTBUS BAKHEHIIINX TEXHUYECKUX YCTPOMCTB, /ISl pelieHus] GU3NIECKUX 3a/1a4;



" pa3BUTUE I[I03HABATEIIbHBIX MHTEPECOB, HWHTEIUIEKTYAJIIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOSITEIBHOCTA B MPUOOPETEHNN HOBBIX 3HAHUM, IPU PELICHUU
¢usnyeckux 3aad W BBIMNOJIHEHWU OKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN C
UCIOJIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUH;

" BOCHHUTAHHUE YOEKIEHHOCTU B BO3MOKHOCTH MMO3HAHUS 3aKOHOB IPUPOIbI, B
HEO0OXOIMMOCTH Pa3yMHOT0 UCTIOJIb30BAHUS TOCTHKEHUN HAYKU M TEXHOJIOTUH I
JanbHEHNIIEero pa3BUTHS YeTOBEYECKOT0 O0IIECTBA, YBAXKEHUS K TBOPLIAM HAYKH U
TEXHHUKH; OTHOLIEHUS K (PU3UKE KaK K 2JIEMEHTY O0IeYeIOBEUECKON KYIbTYpHI;

"  WCIOJIb30BaHUE MOJYYECHHBIX 3HAHUN U YMEHUN JJIS1 PELICHUS TPAKTHUYECKUX
3a]1a4 MOBCEIHEBHOM XKU3HH, 0OecriedeHrs 0€30MacHOCTH CBOCH KHU3HHU,
PaMOHAIIBHOIO TPUPOONOIB30BAHNS U OXPaHbl OKPYXKAIOILIEH CPENIbI.

JloCTIKEeHHe THX 1iesiel 00ecrieunBaeTcs PEIIeHuEM CIEAYIOINX 3a0ay.:

" 3HakoMcTBO oOyuwaroiuxcs ¢ 3[IP ¢ MmeTogamu uccienoBanust 0ObEKTOB U
SABJICHUM ITPUPOJIBI;

"  [pUOOpETEeHUE 3HAHUI O MEXaHUYECKUX, TETJIOBBIX, DJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSIX, QU3NYECKUX BEITMUMHAX, XaPAKTEPU3YIOLIUX ITH SIBICHUS;

* (QopmupoBaHue yMEHUIN HAOIIOAATH IPUPOIHBIE SIBICHUS U BBITOIHATH OIBITHI,
nabopaTopHbIe pabOThI U IKCIIEPUMEHTATbHbIE UCCIEAOBAHUS C UCTIOJIB30BAHUEM
U3MEPUTENBHBIX IPUOOPOB, IMUPOKO MPUMEHSIEMBIX B IPAKTHUECKOH KU3HH;

"  OBJAJICHUE TAaKUMU MOHATUSAMU, KaK IPUPOAHOE SIBJICHUE, IMITUPUUECKU
YCTaHOBJICHHBIN (akT, mpobdiaema, TUTIOTe3a, TCOPETHUECKUN BBIBOI, PE3yIbTaT
HKCIIEPUMEHTAIBHON POBEPKHU;

" [OHMMAaHHE OTJIMYUI HayYHBIX JAHHBIX OT HEMPOBEPEHHOUN MHOpMAIHH,
[IEHHOCTH HAYKH ISl YIOBJIETBOPEHUS OBITOBBIX, TPOU3BOACTBEHHBIX U KYIbTYPHBIX
NOTpeOHOCTEH YenoBeKa.

OcoOenHocTH 0TOOpPA M afanTanuu yueOHOro Marepuasa no pusmnke

OcHoBo#i 00ydeHust obywaromuxcsi ¢ 3[IP Ha mpeamerax ecTeCTBEHHOHAYYHOTO
IIUKJIA SIBJISIETCS Pa3BUTHE Yy HUX OCHOBHBIX MBICIHUTEIBHBIX OTEpanuii (aHaaus,
CUHTE3, CpaBHEHHE, O0000IIeHNe) Ha OCHOBE BBIMIOJIHEHHUS  Pa3BUBAIOIIMX
yOpaKHEHUH, (POpMUPOBAHWE NPUEMOB YMCTBEHHON paOOTHI: aHAIWU3 MCXOJHBIX
JaHHBIX, TUTAHUPOBAHWE MaTepuaja, OCYIIECTBICHHE TIOSTAITHOTO W HWTOTOBOTO
CAaMOKOHTPOJIS, a TaKXe OCYIIECTBIISACTCS JIMKBUAANMA MPOOETOB B 3HAHMSX,
3aKpeIUICHHEe W3YYeHHOro MaTepuaia, OTpaboTKa alNrOpuTMOB, TOBTOPEHHE
npoieHHoro. bonbioe 3HaueHWe MPUAACTCS YMEHHUIO PaccKa3aTh O BBITIOJTHEHHON
paboTe C TPaBWIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIICH TEPMHUHOJIOTHU M
COOJIIOJIEHNEM JIOTHUECKUX CBsi3ed B m3naraeMom matepuaie. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0o OOpa3OBaHUs MO-TIPEKHEMY SBISIOTCS
XapaKTEPHBIMU: HEAOCTATOYHBIA YPOBEHb Pa3BUTHUS OTICIBHBIX TMCUXHYECKUX
MPOLIECCOB (BOCTIPUATHS, BHUMAHMWsSI, MaMSTH, MBIIUICHUS), CHUKEHHBIM ypOBEHb
WHTEJUICKTYaJIbHOTO Pa3BUTHUS, HU3KUW YPOBEHb BBHITIOJHEHUS YYCOHBIX 3aJaHHMA,



HU3Kas ycnemHocTb oOydeHus. I[lostomy mnpu wusydenun ¢Gusnkd Tpedyercs
LeJICHAIIPaBJIIEHHOE UHTEUIEKTyalbHOe pa3BuTHe ooyuatouiuxcs ¢ 311P, orBevaromiee
UX OCOOEHHOCTSIM M BO3MOMKHOCTSIM. YueT ocoOeHHocTell oOywatouruxcs ¢ 3I1P
TpeOyeT, 4TOOBI MpPU M3YYCHUH HOBOTO MaTepuajia OO0s3aTENIbHO TMPOUCXOIUIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PACKpBIBAIOLIUX CBSI3b (PM3HMKHU C KU3HBIO; aKTyaau3alysl MEPBUYHOTO KU3HEHHOI'O
OTbITa O0YYAIOIINXCA.

Y cBoeHue nporpaMMHOro Marepuaia no (pu3uKe BbI3bIBAET OONBIINE 3aTPYIHEHUS Y
ooyuaroruxcs ¢ 3I1P, mosTomy Teopust m3ydaercst 6€3 BHIBOJOB CIOKHBIX (POPMYIL.
3amaun, TpeOyloUMe NPUMEHEHHUS CIOXHBIX MAaTEMaTUYECKUX BBIYMCICHUNA U
(bopmy, B OCOOEHHOCTH TaKUX TeM, KakK «MexaHn4ecKoe ABMKEHHUEY, «ApXUMEI0Ba
cwiiay, «MexaHnyeckast SJHEprus», « JIIEKTPUUYECKUE SIBICHUSN», « DIIEKTPOMarHUTHbIE
SBJICHUS», PEIIAIOTCS B KJIACCE C MOMOIIbIO YUUTETIS.

Ocoboe BHMMaHHME TpPU HU3YYEHHMH Kypca (U3MKH yaelsercs IOCTaHOBKE U
OpraHU3alliy SKCIEPUMEHTA, a TAKXKE MPOBEACHUIO (IIPEUMYILECTBEHHO HA Ka)JI0M
YpOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluil  (BO3MOXHO C  HCIOJb30BAHHEM
AJIEKTPOHHOM JeMOoHcTpanuu). HekoTopeie Tembl 00s13aTEIbHO JOJIKHBI BKJIIOYATh
OMOpHBIE JA0OpaTOpHbIE paldOThl, KOTOPbIE Pa3BUBAIOT YMEHHUE I0JIb30BAThHCS
npocTelmuMu  TpubopamMu, aHaJU3upOBaTh TNOJIy4YEHHBbIE JaHHble. B cBs3u ¢
OCOOEHHOCTSIMM  TIOBEACHUS U JedATedbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEIYCMOTPEH CTPOXKAWUIINI KOHTPOJIb
3a cOOJI0/IEHNEM TPaBWJI TEXHUKU 0€30MaCHOCTH MPHU MPOBEICHUHN JIA0OPATOPHBIX U
MPAKTUYECKUX padoT.

bonpmioe BHUManue npu m3ydeHuu ¢usuku noapoctkamu ¢ 3[IP oOpamaercs Ha
OBJIaJICHHE WMHU TMPAKTUYECKMMH YMEHUAMH M HaBbikamu. l[IpemycmarpuBaercs
YMEHBUIEHUE 00bEMa TEOPETHYECKUX CBEICHUM, BKIIOYEHUE OTACIbHBIX TEM WU
LEeNbIX pa3felioB B MaTepuaibl Uil 0030pHOr0, O3HAKOMUTEIBHOTO WU
¢dakynbTaTUBHOrO M3ydeHus. [Ipennaraercss ymeHblieHue o0bemMa MaTeMaTUYECKUX
BBIYMCIICHUI 3a CUET YBEJIIMUEHUS KaUECTBEHHOI'O ONMCAaHUS SBICHUN U POLECCOB
JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS Ha PACCMOTPEHHUE TEM M BOIIPOCOB,
PACKpBIBAIOIIUX CBS3b (PU3UKU C >KM3HBIO, C TEMH SIBJICHUSIMH, HAOIIOJIECHUAMH,
KOTOPBIE XOPOLIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOIO OIIbITA.

MakcuMalibHO UCTIONB3YIOTCS MEKIPEIMETHBIE CBA3U C TAKUMH AUCIUIUIMHAMM, KaK
reorpadusi, Xumus, Ouosjorus, T.K. ooyuatonuecs ¢ 3[IP ocobeHHO HyXmarTCs B
MPENOJHECEHNH OAHOrO0 M TOTO K€ y4eOHOro MaTepuayia B pa3ju4HbIX aCIEKTax, B
€ro BAapbUPOBAaHUHU, B HEOAHOKPATHOM IOBTOPEHHHM M 3aKPEIUIEHUU IOJTYYEHHBIX
3HAHUW U TpakTHYecKuX yMeHui. [103Bomsisi paccmaTpuBaTh OIMH U TOT K€ Y4EOHBIN
MaTepuall C pa3HbIX TOUYEK 3PEHHs, MEXKIPEIMETHBIE CBS3M CIHOCOOCTBYIOT €ro
JYy4YIIEMY OCMBICIECHUIO, OOJee MPOYHOMY 3aKPEIUICHUIO MOJYYEHHBIX 3HAHUU U
NPAKTUYECKUX YMEHHU.



IlpumepHble BuAbI JeATeJbHOCTH oOy4dawomuxcss ¢ 3IIP, oOyciioBi/ieHHbIE
0oco0bIMM  00pa30BaTeJIbHbIMH  NOTPeOHOCTAMH W oOecneyHBalOIINe
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa30BaHusA MO npeaMeTy «Puszuka
[IpumepHass TeMaTWdyeckas W TEPMUHOJIOTMYECKAas JIEKCHKA IO Kypcy (GU3uKd
cootBercTByeT [TOOIT OOO0.

Copepxanue BHUAOB JedarenbHOCTH oOywatouuxcss ¢ 3P Ha ypokax ¢usuku
OTpeeNsIeTcsl UX 0COObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [ToMUMO TTMPOKO
ucnonbzyembix B [IOOIT OOO o6umux 1t BceX 00ydarouuxcsi BU0B JICATEIIBHOCTH
CJIEZyeT YCHIIUTh BUABI JCITENbHOCTH, CTIeNU(UIHBIC ISl JAHHON KaTeropuu JeTei,
00ecIeynBaroIe OCMBICIEHHOE OCBOCHUE COJIEPKaHUS 00pa30oBaHUs MO MPEAMETY:
YCWJIEHHE NPEIMETHO-IPAKTUYECKON JEATEIbHOCTH C AaKTUBU3AIMEl CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuajla ¢ ONOpPOH Ha aJrOpPUTM; «IIOMIArOBOCThY» B U3YUYEHUU
MaTepuaia; HUCIOJIb30BaHUE JOMOJHUTEIbHOW BU3YyaJbHOM  OMOpPHI  (CXEMBI,
m1abJoOHBI, OMOpHBbIE TaONMUIBI); PEUYEBOM OTYET O TPOILEcCe M pe3ynbrare
JIESITENbHOCTH; BBITIOJHEHUE CIECIMAIIBHBIX 33JlaHui, 00ECTICUNBAIONIUX KOPPEKIUIO
peryisiquu  y4eOHO-TIO3HABATENbHOM JESITEIIBHOCTU M KOHTPOJIb COOCTBEHHOIO
pe3yJbTaTa.

Jis  oOywatouuxcst ¢ 3[IP  cyliecTBEHHBIM — SIBJISIOTCS  MPUEMBI  pabOThI €
JEKCUYECKUM MaTepuasioM 1o mpenMmery. I[lpoBoaurtcs cneuuanbHas pabora Mo
BBEJICHUIO B AKTUBHBIM CJIOBAph OOYYArONIMXCSI COOTBETCTBYIOLIEH TEPMHUHOJIOTHUH.
N3yyaemple TEpMHUHBI BBOJSTCS Ha MOJUCEHCOPHOM OCHOBE, 00s3aTellbHA
BU3yalbHAS TOMAJIEP)KKA, AITOPUTMBI pabOTHI C ONpEEICHUEM, OTTIOPHBIE CXEMBbI JIJIs
aKTyaJIn3aluu TEPMUHOIOTUH.

B cBsi3u ¢ ocoObiMu 00pa3oBaTebHBIMEA TTOTPEeOHOCTSIMU oOydaromuxcs ¢ 3[1P, mpu
TUTAHUPOBAHUM Pa0OThl YUEHHKAa HAa YPOKE CIEAYeT MPUIEPKUBATHCSA CIIETYIOIINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAUMO: JaBaTh AJITOPUTM OTBETA; pa3peliaTh MOJIb30BATHCS
IUIAHOM, COCTaBJEHHBIM MpU MOATOTOBKE JTOMAIIHErO 3aJaHus; JaBaTh OOJbIle
BPEMEHU TOTOBHUTHCS K OTBETY y JOCKHM; paspemiarb JAellaTh MpeJBAPUTEIbHBIC
3aMKCH, MOJIb30BATHCS HATJISIIHBIMU [TOCOOUSIMH.

2. I1o BO3MOKHOCTHU 3a/1aBaTh O0Y4YalOIIUMCS HABOJSAIIME U YTOUHSIOLUIME BOMPOCHI,
KOTOpbIE TTOMOT'YT UM TOCJIEI0BATEILHO U3JI0KUTh MaTepHall.

3. CucremaTHyecKd MPOBEPSATh YCBOEHHME Marepuaia IO TeMaM YpPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHHUS MPOOETIOB B IIPOIIEANIEM MaTepUae.

4. B mporecce M3ydeHUs: HOBOrO MaTepualia BHUMaHUE YYEHUKOB oOpaliaercs Ha
HauOoJsiee CIOXKHBIE pa3fieibl u3ydaeMoi TeMbl. HeobxomumMo daiie oOpamiatbes K
HUM C  BOINPOCAMH, BBICHSIONIMMU  TOHUMaHWe Yy4eOHOro  Marepuana,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPYJAHEHUSIX B YCBOEHUU HOBOI'O MaTepHalia.

Mecto yueOHOTro npeamera «@u3uKka» B y4eOHOM IJIaHE

B cootBerctBumM ¢ ®DeepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM
OCHOBHOTO 00miero ooOpa3zoBaHusi yueOHbIM mnpenmer «Dusnka» BXOAUT B
npeaMeTHyt0 o0siacTh «EcTecTBEHHBIE HAyKW» M SIBISIETCS O00S3aTENbHBIM IS



nzydyenus. Conepkanue yueOHoro npeamera «DOu3nkay, NpeacTaBIeHHOE B pabouei
nporpamme, cooTBercTByeT @I'OC OOO, oCHOBHOI 00pa30BaTENbHOM MpOTrpaMMme
OCHOBHOI'0 001Iero o0pa3oBaHUs, aJalTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOU
MporpaMMe OCHOBHOTO OOmIero o0pa3oBaHUs OOYYAOMIMXCS C  3aJep>KKOU
MICUXUYECKOTO PA3BUTHSI.

COHAEPXAHUE YUEBHOI'O TIPEJJIMETA «®U3UKA»

7 KIIACC

Pasznes 1. ®usuka U e€ posib B NO3HAHUM OKPY/KAIOLIEro Mupa

®dusnka — Hayka o npupoje. Arnenus npupoasl (MC17). Guzndeckue sSBICHUS:

MCXAaHHUYCCKHUE, TCIITIOBBIC, JICKTPHUYCCKHUEC, MAIHUTHBIC, CBETOBBIC, 3BYKOBEIC.

17 MC — p5IeMeHTHI COJIeprKaHusl, BKIFOYAIOLIHE MEXKIIPEIMETHBIE CBSI3H, KOTOPbIE HOAPOOHEE PacKphITHI B
TEeMaTH4YECKOM IUIAaHUPOBaHUH.

18 371eCh M lasiee KypcHBOM 0003HAUEHBI TEMbI, H3y4eHHE KOTOPBIX IIPOBOJIUTCS B 03HAKOMUTENbHOM I11aHe. [legaror
CaMOCTOSTEINILHO OlpeielsieT 00beM U3ydaeMoro MaTepHana.

19 Bee Jlemonctpanyu u JlabopaTopHbie paboOThI, IPEACTABICHHBIE B COCPXKAHNH, JOMYCKAeTCs (MOXKHO) TPOBOIUTS,
UCIIOJIB3Ysl HH()OPMAIMOHHBIE U AJIEKTPOHHBIE TEXHOJIOTHH (LIM(PPOBBIE 00pa3oBaTeIbHbIC PECYPCHI).

duznyeckue BenuuuHbl. M3mepenne Gpusnueckux BeaudnH. Quiuueckue npuoopulis.
lloecpewnocmov usmepenuti. Mexx1yHapoJIHasi CUCTEMA €IUHULL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKU U3y4aloT mpupony. Ecmecmeento-
HAy4Hbll Memoo NO3HAHUA: HAbI00eHue, NOCMAHOB8KA HAYYHO20 80NpOCd,
8bIOBUIICEHUE 2UNOMES, IKCNEPUMEHM N0 NPOo8epKe cunomes, 00biaCHeHUe
Habaroaemozo aeienus. Onucanue uzuuecKux A61eHUll ¢ NOMOUbIO MOOeJel.
[Ipeamer 1 MeTOIBI HDUBHUKH.

Hemoncmpauuul9

1. Mexannueckue, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usndeckue npudOpsI U NPOoLEAYpa NPSIMBIX U3MEPEHHI aHAJIOTOBBIM U

U (GPOBBIM PUOOPOM.

3. OnpeneneHrie NOrpeHOCTH SIKCIIEPUMEHTA.

DponmanvHole 1a00pamopHvie padomsl UIU IJ1EKMPOHHAA 0EMOHCMPAYU.
1.Onpenenenue EeHbl ASIEHUS U3MEPUTEIBHOTO MpUdopa (UCIOIb3ys
TEXHOJIOTMYECKYIO KapTy AKCIIEPUMEHTA).

2. zmepenne 00bEMa JKUJIKOCTH U TBEPAOTO Teja

3. Onpeodenenue pazmepos mMaivix me.

Paznean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelllecTBa

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, Ux pazmepul. Onvimul, 00KaA3bl8aroujue
OUCKpemHoe cmpoeHue 8eujecmad.

JIBr>xkeHue yactull BeuiectBa. CBsi3b CKOPOCTH JIBUXKEHUS YACTHUIL C TEMIIEPATYPOIA.
BpoyHoBckoe nmxenue, mudysus. Bzaumooeiicmsue uacmuy eewyecmsa.
NPUMANCEHUE U OMMATKUBAHUE.



ArperatHble COCTOSIHUS BELECTBA: CHIPOEHUEe 2A308, HCUOKOCIEU U MBEPObIX
(kpucmannuveckux) mei. Bzaumocesnzb medxcoy ceolicmeamu 8euwyecms 8 pa3Hvix
azpezamHvlx COCMOSAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. Ocobennocmu
azpez2amuvlx COCMOAHUL 00bI.

Hemoncmpanuu2(
20 37iech U faJiee MPUBOJIUTCS PACIINPEHHBIN HepeueHb JTa00PAaTOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YYUTEIb AeIaeT
BEIOOD IO CBOEMY YCMOTPEHHIO.

1. Habmtonenue OpoyHOBCKOTO JBUKEHHUSL.

2. HaGmonenue quddys3uu.

Dponmanvusvle 1adopamopHvle padomul u OnbvIMbL

1. Onenka tramMeTpa aToMa METOJIOM PSJIOB (C UCIIOIb30BaHUEeM (oTorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACITUPEHUS Fa30B.

3.0mbITH O OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHUS
(3/1eKmMpoOHHAA 0eMOHCMPanusl).

Pa3pnen 3. /IBH:keHMEe U B3aMMOJAEMCTBHE TeJl

Mexannueckoe nBuxeHre. PaBHoMepHoe U HepaBHOMEpHOE JBHKEeHNE. CKOPOCTb.
Cpeousis ckopocms npu HepagHoMepHoM O0udcenuu. Pacuér myTu u BpeMeHu
JBUKEHHSL.

SIBnenue uHepuuu. 3axon unepyuu. Bzaumooeticmsaue mei Kak NPUYUHA USMEHEHUS
ckopocmu ogudxcenusi men. Macca kak mepa unepmuocmu mena. [InoTHOCTB
BeniecTBa. Ces13b NIOMHOCMU C KOIUYECMBOM MOLEKYIL 8 eOunuye o0véma eeuecmaa.
Cwuita Kak XapakTepucTHKa B3aumoercTBus ten. Cua ynpy2ocmu v 3akoH 1'yka.
H3zmepenue cunvl ¢ nomowpto ounamomempa. SIBIeHUe TATOTEHUS U CUJIA TSXKECTH.
Cuna msosicecmu na opyeux nianemax (MC). Bec tena. HeBecomocTs. CroxkeHue
CWJI, HAIIPABJIEHHBIX MO OAHOMN npsiMoil. PaBHoxelicTBytomas cwit. Cuia mpenusi.
Tpenue cronvoicenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).
Hemoncmpayuus

1. HabnrogeHne MexaHU4eCcKOro JBUKECHUS Tea.

2. I3MepeHne CKOpOCTH NMPSIMOIIMHERHOTO JIBUKECHMUS.

3. HabGnroneHue siBjeHUS] MHEPLIMH.

4. HabGmroienne n3MEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUY TEll.

5. CpaBHEHHE MaCC MO B3aMMOECHCTBUIO TEIL.

6. ClioXKeHHe CHUJI, HAalIPABJICHHBIX 110 OJHOW MPSIMOIA.

7. JleMOHCTpanus CUIIbl YIPYTOCTH Ha Pa3IMYHbIX MaTepuaiax.

Dponmanvhusle 1ad6opamopHsvle padomsl U ONbIMBbL.

1. Onpenenenrie CKOPOCTH PABHOMEPHOTO ABMKEHUS (ILIapUKa B JKUJKOCTH, MOJIEIU
AJIEKTPUYECKOT0 aBTOMOOWIIS U T. 11.) (91€KMPOHHAA 0eMOHCIMPAYUSL).

2. OmnpenenieHne CpeIHeN CKOPOCTH CKOJIbKEHUSI OpyCcKa UK IIapUKa 10 HaKJIOHHOU
IJIOCKOCTH.

3. OnpeneneHue IOTHOCTH TBEPAOTO TEIA.



4. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsLKEHUS (JepopmManun) NpyKUHbI
OT IIPUJIOKEHHOU CHJIBI.

5. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT BEca Tena
U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra30B

Hasnenune. Cnocobvl ymenvuienus u ygeaudenus oasneHus. /laenenue 2asa.
3asucumocms Ooasnenus eaza om oo6véma, memnepamypul. Ilepeoaua oasnenus
MeEpObLIMU meaamu, dcuokocmamu u eazamu. 3axkon llackana. [lnesmamuueckue
Mawiunbl. 3aBUCUMOCTD JIaBJICHUS )KUAKOCTU OT TiyouHbl. Coobwarowuecsi cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emiin U aTMocpepHOe naBieHue. [lpuuunst cyuecmeoganus 6030YUiHOU
obonouxu 3emnu. Onvim Toppuuennu. Uzmepenue ammocgeproco 0asnenus.
3asucumocms ammocgheproco dasnenusi om pblcomsl HAO YposHem mops. [Ipubopwl
0J15 U3MePEeHUsI AMMOCPHEPHO20 OABEHUS.

eticmeue sicuoxocmu u 2aza Ha NOZPYHCEHHOe 8 HUX meno. BhITalIKuBaroas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.
Jemoncmpayuu

1. 3aBUCUMOCTD JaBJICHHUS Ta3a OT TEMIIEPATYPBL.

2. Ilepenaya naBiieHUs KUAKOCTHIO U Ta30M.

3. Coolmrarommuecs: CoOCy/ibl.

4. I'mapaBnnyeckuil mpecc.

5. [lposiBnenue nericTBUs aTMOC()EPHOTO AaBICHHUS.

6. 3aBUCUMOCTb BBITAJIKUBAIOIICH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Tella U
MJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEHW CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue miuaBaHus TeN: MJIaBaHUE WIKM MOTPYKEHUE Te B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

DpoumanvHwvle 1adopamopHsvie padomosl U ONvIMbl

1. UccnenoBanue 3aBUCUMOCTH BEca Teja B BOJIE OT 00bEMa MOTrpyKEHHOM B
AKUIKOCTh YaCTH TeJla.

2. OnpenenieHne BBITAIKABAIOIIEH CHIIBI, AEMCTBYIOIIENW HA TEJIO, NOTPYKEHHOE B
KUIKOCTD.

3. ITpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO B
KUIKOCTU, OT MACCHI Tea.

4. OnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, AEHCTBYIOMIEH
Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh YaCTH TeJa U OT
IJIOTHOCTH JKHUJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJIKK U OIpe/iesieHne e
IrPy30I10ABEMHOCTH.

Pa3zpneun S. PabGora nu MOIIHOCTB. JHEpPrus

Mexanuudeckast padota. MOUIHOCTb.



[IpocThie MEXaHU3MBI: pbIyar, 0JIOK, HAKJIIOHHAs IUIOCKOCTh. [Ipasuno pasnosecus
puivaza. llpumenenue npasuna pasHosecust pvluaza K OJ10KY. «3010moe npasuio»
mexanuxu. KITJ] mpocThix MexaHnu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckas sHeprusi. Kunemuyeckas u nomenyuanvras snepeus. Ilpespawjenue
00H020 8UOA MEXAHUYECKOU IHepeUuU 8 Opy20u. 3aKOH COXpaHEHUS YHEPTUH B
MEXaHUKE.

Jemoncmpayuu

1. TIpumepsbl MPOCTHIX MEXAHU3MOB.

Dponmanvuvle 1a60pPaAmMopHbLEIPAOOMBL U ONBIMBLA

1. Onpenenenne paboThl CUIIBI TPEHUSI P PABHOMEPHOM JIBUKEHUU Teja 1Mo
TOPU30HTAIBHON MOBEPXHOCTH.

2. UccnenoBanue ycioBUI paBHOBECHS pblyara.

3. U3mepenne KIIJ] HaKITOHHOMN TIIOCKOCTH (2/1€KMPOHHAA OEMOHCMPAYUsL).

4. 3ydueHue 3aKk0Ha COXPaHEHUSI MEXaHUYECKON SHEPTUH (271eKMPOHHAA
Jemoncmpauusi).

8 KIIACC

Pa3gea 6. TenioBbIe ABJIEHUSA

OcHosHble NOI0XHCEeHUsI MONIEKYIAPHO-KUHEMUYeCKoU meopul CmpoeHUs 8eujecmad.
Macca u pazmepol amomos u monexyn. Onvimul, NOOMEEPHCOAOUjUe OCHOBHBIE
NOJI0JHCEHUSL MOJIEKVIAPHO-KUHEMUYECKOU Meopul.

Monenu TBEpAOTO, KUAKOTO U Ta3000pa3HOTr0 COCTOSHUNA BEILIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsacHenue ceolicma 2azos, Huokocmetl u
MBEPOLIX Mell HA OCHOBE NOJIONHCEHULL MONEK)IAPHO-KUHEMUUEeCKOl meopuu.
CmauuBaHue u KanuaiapHle saeienus. Tenniogoe pacuiupenue u cocamue.
Temneparypa. Ceazb memnepamypsi cO CKOPOCMbI0 MENi08020 OBUMCEHUS YaACMUY.
BuyTtpennss sneprus. Cnocooul usmenenus 6HympenHeil SHepeun. menionepeoaia u
cosepuieHue pabomsi. Buovl menionepedauu. menionpo8oOHOCMb, KOHEEKYUS,
usy4enue.

KonuuectBo Temnorsl. Yoenvnas menioémkocmo geujecmea. Tennoobmen u
menjogoe pasHogecue. YpagueHue meniogo2o baiauca.

IInaenenue u omeepoesanue Kpucmaiiudeckux eeuwjecms. Yoenvnas menioma
nnasnenus. llapoobpazosanue u konoencayus. Ucnapenue (MC). Kunenue.
Yoenvuas mennoma napoobpazosanus. 3asucumocmos memnepamypol KUNeHUsi Om
ammocgheprozo daenenus. Bnasxcnocmo 6030yxa.

DHeprus TOIUINBA. YoenbHas menioma c2opanusl.

THpunyunwvr pabomuor mennosvix osueameneu. KI1J/[ mennosozo oguecamens. Tennosvie
ogueamenu u 3awuma oxpyacaioweti cpedot (MC).

3axon coxpanenus u npeepawjenus dsHepauu 8 mennosgwvix npoyeccax (MC).
Hemoncmpayuu

1. HaGntonenne OpoyHOBCKOTO JIBHIKEHUS.



2. Habmonenue nuddysuu.

3. HabGmroaeHue sSIBICHUN CMaYMBaHUS U KaMILIIPHBIX SBICHUM.

4. HabrosieHue TerIoBOro paciiupeHus Tel.

5. 3meHenue naBiieHns raza npu U3MEHEHUH 00bEMa M HarpeBaHUU WU
OXJIQKICHUH.

6. [IpaBuna nu3mepeHus TeMIEpaTyphl.

7. Bunsl Temionepenayu.

8. OxyaxxaeHue npu COBEPIICHUHN padOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHELIHUMHU CUJIaMHU.

10. CpaBHEeHUE TEIIIOEMKOCTEN PA3JIUYHBIX BEILIECTB.

11. HabGmronenue KumneHusl.

12. HabnroeHue nmocTosTHCTBA TEMIIEPATYPhI MPH TIaBICHUH.

13. Mopaenu TEIUIOBBIX ABUTaTEIEH.

Dponmanvusle nadbopamopuvle padbomsl u ONbvINbL

1. OnbITH 10 OOHAPYKEHUIO IEUCTBHSI CHIT MOJIEKYJISIPHOTO TIPUTSKEHUS
(271eKMPOHHAA 0eEMOHCMPAYUUL).

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OnbITHI 110 HAOJIIOJICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
Tel.

4. Onpenenenuie NaBieHUs BO31yXa B OAJIJIOHE LITIPUIIA.

5. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €ro o0bEéma 1
HarpeBaHUs WIH OXJIAKICHUSI.

6. HabmroeHue naMeHeHusi BHYTpEHHEH SHEPTUH Tella B pe3yJibTaTe TeIlonepeiaun
¥ paOOThI BHEIITHUX CHIL.

7. UccnenoBanue siBICHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U TOpsiUeit
BOJIbI.

8. UccnenoBanue npolecca HCnapeHusl.

9. OnpeneneHrie OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

10. Onpeoenenue yoenvrou meniomsl niagieHus: ibod.

Paznen 7. diekTpuueckue 1 MATHUTHBIE SIBJICHUS

Inexmpuzayusi men. JIBa pona 3JeKTpUUECKUX 3apsaioB. BzaumoseiictBue
3apsHKEHHBIX TEJI.

DnekTpuueckoe nonue. Ilpunyun cynepnosuyuu 31eKkmpudeckux nouet (Ha
Ka4ecmeenHoM YpOGHe).

Hocumenu anexmpuueckux 3aps008. dnemeHmapHulil 21eKmpudecKuti 3apsio.
Cmpoenue amoma. [IpOBOTHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsia.

DneKTpudecKuil ToK. Ycnosus cyuecmeosanusi snekmpuyecko2o moxka. ICToUHuKu
MOCTOSIHHOT'O TOKA. J{eWCTBUSA SIEKTPUUECKOT0 TOKA (TEIUIOBOE, XUMUYECKOE,
MarHuTHOE). DIeKmpuiecKuti mox 8 #CUOKOCMAX U 2a3dX.

Pabota 1 MOIIIHOCTB 3JEKTPUUECKOr0 TOKA. 3akon [[coyna—/lenya. Inekmpuueckue
yenu u nompebumenu 31eKmpudeckoll dHepauu 8 bvimy. dnekTpudeckas 1ens. Cumia



TOKa. DJEeKTpudYecKoe HanpspkeHue. ConpoTuBIeHHE MPOBOAHUKA. YoenbHoe
conpomusnenue gewjecmaa. 3akon Oma i yyactka nenu. [locnenoBarenbHoe U
napasuielIbHO€ COeIMHEHHE IPOBOJIHUKOB. Kopomioe 3amblkaHue.
[TocTossHHBIE MarHUThI. B3anmoaencTBre MOCTOSIHHBIX MAarHUTOB. Maznummoe noie.
Mazcnumnoe none 3emnu u e2o 3nauenue 0ns Hcuznu Ha 3emne. Onvim Spcmeoa.
Maznummnoe noae snekmpuuecko2o moka. Ilpumenenue s1eKkmpomazHumos 8
mexHnuxe. /lelicmeue MazcHUMHO20 NOJISL HA NPOBOOHUK C MOKOM. DIeKmpoosusameisb
nocmosanHo2o moka. Mcnonvzosanue snexmpooguecamereii 8 mexHuU4ecKux
YCMPOUCmMeax u Ha mpaHcnopme.

Onvimsl Papaoes. Aenenue snekmpomacnumuotl unoykyuu. Ipasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noayuenus d1eKmpudeckol dHepeUul.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu

. DNEeKTpu3aIus Tel.

. IBa pona 3JIeKTpUUECKUX 3aps/I0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJl.

. YCTPOUCTBO U JEHUCTBUE DIIEKTPOCKOIA.

. DneKTpocTaThyecKkas HHIYKIIHS.

. 3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsJIOB.

. IIpOBOHUKY U ANDIIEKTPUKH.

. MonenupoBaHue CUI0OBBIX JIMHUI JIEKTPUUECKOTO MOJIA.

. ICTOYHUKM TTIOCTOSTHHOTO TOKA.

. JIeMCTBHS DIEKTPUUECKOTO TOKA.

10. DnekTpu4yecKuii TOK B KUJIKOCTH.

11. T"a3oBBI# pa3psij.

12. I3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13. 3smMepenne 3neKTpruYeCcKOro HaIlpsKEHUs! BOJIBTMETPOM.

14. Peoctat u Mara3uH CONpOTUBJICHU.

15. B3anmoaencTBrE MOCTOSIHHBEIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOIOCOB MATHUTA.

17. MonenrpoBaHUE MarHUTHBIX MOJIEW MMOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoOe 1oie ToKa. DJIEKTPOMArHHmT.

20. JleiicTBME MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUraTelib NOCTOSTHHOTO TOKA.

22. ViccnenoBaHME SIBICHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIpPaBIICHUS] UHAYKIIMOHHOT'O TOKA OT YCJIOBUN €Tr0
BO3HUKHOBEHUS.

25. DAEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

@Dponmanvrwle 1a0OpamopHvle padomovl u ONbIMbL

1. OnbITHI 110 HAOIIOJEHUIO YJIEKTPU3AMY TET UHAYKIIMEH U MPU COMTPUKOCHOBEHUHU.
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2. UccnenoBanue AEUCTBUS JIEKTPUYECKOTO TOJIsSl HA IPOBOJHUKYU U JUAIEKTPUKH.
3. COopka u npoBepka paboThl JIEKTPUUECKOH 1IETTH MOCTOSHHOTO TOKA.

4. I3MepeHue U peryIupoBaHUE CUIIbI TOKA.

5. 3mepenune u peryampoBaHUE HANPSIKEHHUS.

6. Hccnedosanue 3asucumocmu cuibl moka, u0ywie2o uepe3 pe3ucmop, om
CONPOMUBIEHUS PE3UCMOPA U HANPAICEHUS HA PE3UCOPE.

[. Onvimul, 0eMOHCMPUpYyIOwue 3a8UCUMOCIb INEKMPULECKO20 CONPOMUBLEHUSL
NPOBOOHUKA OM €20 OJIUHbL, NI0UA0U NONEPEUHO20 CeYeHUs U Mamepuaa.

8. IIposepka npasuna cnodxicenus HanpaXCeHul npu noc1e008amenbHoM coeOUuHeHuU
08YX pe3ucmopos.

9. Ilposepka npasuna 0751 Cuibl MOKA NPU NAPATLIETbHOM COeOUHEHUU PE3UCHOPO8.
10. Onpenenenre padOTHI IJIEKTPUUSCKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTop.

11. Onpenenenre MOITHOCTH ANEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIEr0 YePE3 JIAMIIOUKY, OT
HaIPSIKECHUS HA HEW.

13. UccnenoBanne MarHUTHOrO B3aMMOJICVCTBHS TOCTOSHHBIX MAarHUTOB.

14. VI3yueHne MarHuTHOTO MOJISi MOCTOSIHHBIX MarHUTOB MPHU UX 00BEAUHEHUN U
pa3/IeICHAM.

15. UccnenoBanre NeUCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJAECHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CWJIBI TOKA 1 HAIIPABJICHUS TOKA B KaTYIIKE.

17. I3yyeHue neicTBUSI MAarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

18. Uzyuenue pabomsi s1eKkmpoosuecameis.

19. U3mepenune KIIJ[ anexkTpoaBUrarenbHON yCTaHOBKH.

20. OnbITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIUN:
MCCIIEOBAaHNE N3MEHEHUM 3HAYECHUS Y HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS

Mexanunueckoe nBrxeHre. MatepuaiibHas Touka. CucreMa oTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO IBMKEHUSA. PaBHOMEpHOE NPSIMONMHENHOE
nBuwxenune. Hepasnomepnoe npsamonuneunoe osudicenue. CpeiHss U MCHOBEHHAS.
CKOPOCMb mesla Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe 0gudxcerue. CBOOOIHOE NaJieHHE.
Onvimul ['anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBbiii 3akoH HptoTona. Bropoit 3axkon Herotona. Tpernii 3akon HeroToHa.
IIpunyun cynepnozuyuu cur.



Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi: cuia mpenusi CKOJIbHCEHUs, CULA
MpeHUs NOKos1, Opyaue Uobl MpeHUs.

Cuna TSXKECTH U 3aKOH BCEMUPHOT'O TATOTEHUsS. Y CKOpeHHE CBOOOAHOTO MaICHHUS.
suoicenue nnanem okpye Connya (MC). Ilepsas kocmuueckas ckopocmeo.
Hesecomocmo u nepeepy3sxu.

PaBHOBecHe MarepuanbHOl TOUKU. Abcorromuo meépooe meno. Pagnogecue
MmeEpo020 mena ¢ 3aKpeniéHHoll ocbio epaujerus. MoMeHT cumbl. [lenmp masxcecmu.
Nmnynse Tena. M3menenue umnynvca. Myunynsc cuivi. 3aKOH COXpAHEHHUS UMITYJIbCA.
PeaktuBnoe nBmwxkenue (MC).

Mexanudeckasi paboTa 1 MOLTHOCTb. PaboTa cuil TSXKeCcTu, ynpyeocmu, mpeHus.
Ces3b onepauu u pabomui. IloTeHIIMAIbHASI SHEPT U TeNa, TOJIHATOIO HaJT
IIOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepeus cocamoi npyxicunsl. Kunetnueckas
sHeprusi. Teopema o KuHemuuecKkou IHepeu. 3aKOH COXPAHEHU MEXaHUYECKON
SHEPTUHU.

Hemoncmpayuu

1. HabGmronenne MexaHu4ecKoro IBMKEHUS Tela OTHOCUTENBHO Pa3HbBIX TEJ OTCUETA.
2. CpaBHEHME MYTEN U TPACKTOPUNA JBHKEHUS OJHOIO U TOT'O K€ TeJla OTHOCUTENBHO
pPa3HBIX TEJI OTCYETA.

3. 3mepeHne CKOpOCTH M YCKOPEHUS NPSIMOJIMHEWHOTO IBUKEHUS.

4. VccrnenoBaHue Npu3HaAKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

5. HabnrogeHue NBUKEHUS Tea MO OKPYKHOCTH.

6. Habmroienne MexaHM4eCcKHX SIBJICHUN, TPOUCXOASIIUX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHeTa
bu3uKu.

7. 3aBUCUMOCTH YCKOPEHHUS TeJa OT MACChl Tella U JEHCTBYIOIIEH Ha HETO CUIIBI.

8. HabnrogeHne paBeHCcTBa CUII ITPU B3aUMOJEHCTBUHU TEN.

9. 3meHeHue Beca Tenna pu yCKOPEHHOM JBUKEHUU.

10. [Tepenaya umItynbca py B3auMOAEHCTBUU TE.

11. IlpeoOpa3oBaHust SHEPTUU PU B3aUMOICHCTBUH TE.

12. CoxpaHeHre UMITyJibca NPy HEYIPYroM B3aUMO/ICHCTBUU.

13. CoxpaHeHre uMItysbca npy a0COIIOTHO YIPYIOM B3aUMO/ICHCTBUU.

14. HabGntoieHre peakTHBHOTO JIBMIKEHUS.

15. CoxpaHeHre MeXaHUYEeCKON SHEPTUU IPU CBOOOHOM MaJIEHUU.

16. CoxpaHeHre MEXaHMYECKOW SHEPTUH IIPH JBMKEHUM Teja Mo ASHCTBUEM
MPY>KUHBI.

Dponmanvuvle 1ad6OpamopHvle padomvl U ONbLIMbL

1. Koncmpyuposanue mpaxma 0715 pazeoua u 0aibHelule2o pagHoMepHO20
OBUIICEHUS] ULAPUKA UL MENeHCKU.

2. Onpenenenre cpeaHeil CKOPOCTU CKOJIbKEHHsI OpyCKa MIIU IBH>KEHHS IIApUKA 110
HAKJIOHHOM IMJIOCKOCTH.



3. Onpezenenne yCKOpEeHHs Tella PU paBHOYCKOPEHHOM JIBHKEHHH O HAaKJIOHHOM
IJIOCKOCTH.

4. VccrnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU paBHOYCKOPEHHOM JIBU>KEHUU
0e3 Ha4aJTbHON CKOPOCTH.

5. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBXKEHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

6. Onpenenenue kKod(pPuUIeHTa TPEHUS CKOJIBKEHUS.

7. OnpeneneHue KECTKOCTH NPYKHUHBI.

8. Onpenenenue pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBMXKEHHH TeJla 10
TOPU30HTAIBHOM MOBEPXHOCTH.

9. Onpexnenenne padOThI CUIIbI YIIPYTOCTH NPU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJBMUKHOT'O U OJIBUKHOTO OJIOKOB.

10. N3yueHne 3aK0Ha COXPAHEHHS SHEPTHH.

Pa3zgen 9. Mexannueckune KoJie0aHUA U BOJHBI

KonebarensHoe npmwkeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUI: IEPUO]I,
4acToTa, aMmImuTyaa. Mamemamuueckuti u npyscunnvii masmuuxu. lIpespawenue
9Hepauu npu Ko1ebamenbHoOM OBUNCEHUU.

3aryxatouue KoneOanus. BeiHyxkaeHHbIe KoeOanus. Pe3oHaHc.

Mexanundeckue BoJHbI. CBOMCTBa MEXaHUYECKUX BOJIH. [Ipodonvhbie u nonepeunvle
80/1HblL. [[TUHA 80IHBL U CKOPOCMb €€ pacnpocmpaHenusi. Mexanuueckue 80.1Hbl 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. I pomxocms 38yKa u evicoma mona. Ompadicenue 38yka. Ungpazeyx u
VIbIMPA3EYK.

Hemoncmpayuu

1. HaGmtonenue xonedaHuii Tel Moj| ASMCTBUEM CHIIBI TSIKECTH U CHIIbI YIIPYTOCTH.
2. HaGmronenue koneOaHuii rpy3a HA HUTH U HA TIPYKUHE.

3. HaGmtonenune BRIHY)AECHHBIX KOJIEOAHM U PE30HAHCA.

4. PacnipocTpaHeHue NpoAO0IbHBIX U MONEPEYHBIX BOJIH.

5. HabnrogeHue 3aBUCUMOCTHY BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Dponmanvusvle 1adopamopHvle padomul u OnbvINbL

1. Onpenenenue 4aCTOTHI ¥ Miepruoa KoJieOaHU MaTEeMaTUYECKOr0 MasgTHHUKA.

2. Onpenenenyie 4acTOThl U IEPHOJA KOIEOaHU I MPYy>KMHHOTO MasiTHUKA
(21eKmMpoOHHAA 0eMOHCMPaUUsL).

3. UccnenoBanue 3aBUCUMOCTH TIepHoJia KOiIeOaHi MOABEIIEHHOTO K HUTHU Tpy3a OT
JUTHHBI HUTH.

4. VccnenoBanune 3aBUCHMOCTH TIEpUO/Ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA OT
MACCHhI Tpy3a (2/1eKmMPOHHAA 0eMOHCMPAYUsL).

5. [IpoBepka HE3aBUCUMOCTH MEPUOIA KOJIEOAHUI rpy3a, MOJBEUIEHHOI O K HUTH, OT
MAaccChI rpy3a.



6. OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD NEPUOA KOIEOAHUM MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.

7. I3MepeHne yCKOpeHHsI CBOOOIHOTO MaiCHUs (371eKMPOHHAA OEMOHCMPAYU).
Pa3zpnes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMarHuTHOE ToJe. DJIEKTPOMAarHUTHBIE BOJIHBL. C8oticmea
anekmpomacHumnvlx 60oaH. [llkana snekmpomacHummuulx 6oan. Mcnonvzosanue
9NeKMPOMASHUMHBIX BOJIH OJis1 COMOBOU CEA3U.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTh cBeTa. BOoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Dponmanvhble 1a00pamopHvie3 padomovl U ONbIMbL4

1. I3ydyeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€ SIBJIEHUSA

JlyueBast Mogenb cBera. Mctounvku cBeta. [Ipsamonunetnoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynvi. OTpaxenne cBera. [Liockoe 3epkano. 3aKon
ompasicenus: ceema.

[Ipenomiienue cBeta. 3akoH NMpenoMieHuUs cBeTa. [lonHnoe eHympenHee ompadjiceHue
ceema. Hcnonvzosanue noino2o 6HYmMpeHHe20 OMpadiCeHUus 6 ONMu4ecKux
C8emoB800ax.

JIlunza. Xox nyuelt B nmuH3e. Onmuueckas cucmema ¢oomoannapama, MUKPOCKONA U
meneckona (MC). I'na3z kax onmuueckas cucmema. bnusopykocmo u
0a1bHO30PKOCHIb.

Pasznoorcenue 6enozo ceema 6 cnexkmp. Onvimer Horomona. Cnooicenue
CHeKMPAalbHbIX YEEMO8.

Hemoncmpauuu

1. TIpsitmonuHETHOE pacnpOCTPaHEHUE CBETA.

. OTpaxkeHue cBera.

. [Tomy4yenune n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

. IIpenomnenue ceera.

. OnTuueckuii CBETOBOI.

. X0 Jiyder B cCOOMpArOIIei TuH3E.

. XO0J JTy4er B paCCEUBAIOIIECH JIMH3E.

. [Tony4yenune n300paxxeHu C TOMOIIBIO JTUH3.

. [Ipunnun aeictBus hoToanmapara, MUKpOCKOIA U TEJIECKOIIA.

10. Monensb rnasa.

11. Paznoxxenue 6emoro cBeTa B CIEKT).

12. ITonyuenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX 1[BETOB.
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Dponmanvusvle 1ad60pamopHvle padomul u ONbvIMbL

1. MccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKEHUS CBETOBOT'O Jy4ya OT yriia MaJIeHHUs.
2. zydyeHue XxapakTepruCTUK U300paKeHUs MpeIMETa B IIJIOCKOM 3€pKaJie.

3. MccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMJIEHUS CBETOBOIO JIyda OT yTIJia MaJIeHHs
Ha FPaHULE «BO31YyX—CTEKIOM.

4. ITony4yeHue n300paxeHUl ¢ MOMOIIBI0 COOMPAIOIIEH JTUH3HI.

5. Onpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPAOIIECH JTMH3BI
(371eKMpPOHHAA 0eEMOHCMPAUUSL).

6. OTBITHI 110 PA3JTIOKEHUIO OETIOTO CBETA B CIICKTD (271eKMPOHHAA 0EMOHCHPAUU).
7. ONBITHI 10 BOCOPUATHIO I[BETA MTPEIMETOB MPU UX HAOIIOJEHUU Yepe3 [IBETOBbIC
(GWIBTPBHIL.

Paznen 12. KBaHTOBBIC SIBJICHUS

Onvimsl Pesepghopoa v nnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.

PannoaktuBHOCTE. Anbgha-, 6ema- u camma-uznyyenus. CTpoeHHUE aTOMHOTO sJIpa.
Hyxknounas modenv amomnozo siopa. Mzomonwsi. Paouoakxmuensie npespaujetus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOI0 M MAaCCOBOI0 uncell. Peaxyuu
cunmesa u oenenusi sioep. Memounuxu snepeuu Connya u 36é30 (MC).

SnepHas sHepreTuka. /lericmeus paouoakmueHvlx UsIy4eHull Ha HCUBble OP2aHU3Mbl
(MC).

Jemoncmpayuu

1. CexTpbl U31y4EeHUS U HOTJIOIICHHUS.

2. CrekTpsbl pa3iNuHbIX Ta30B.

3. CnekTtp Bozopoaa.

4. HaGmroieHue TpekoB B kamepe BuiibcoHa.

5. PaGota cuéryrka HOHH3UPYIOMINX U3ITYICHHIA.

6. Peructparus uznydeHus NpupoHbIX MUHEPAJIOB U MPOAYKTOB.

DponmainvHle 1a0OpamopHsle padomul U ONbIMbL

1. UccnenoBanuie TPEKOB: U3MEPEHUE PHEPTUH YACTHUIIBI [0 TOPMO3HOMY MYTH (10
dbotorpadusim) (r1ekmponnas demoncmpauus).

2. Vzmepenue pagnoakTUBHOTO (hoHA (271eKmpoHHaA demoHcmpayus).
IHoBTOpPHUTEIBLHO-0000 AU MOAYJIb

[ToBTOpUTETHEHO-0000MMAIOIINN MOTYITh TIPETHA3HAYCH ISl CUCTEMATU3AINH U
000011IeHUs TPEAMETHOTO COJIEPKAHUS U OIbITa IEATeIbHOCTH, MPUOOPETEHHOTO
MIPU U3YUYEHUU BCEro Kypca (PU3HKHU.

[Ipu n3ydyeHnn 1aHHOTO MOAYJISl PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSTeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBACTCS JOCTH)KEHUE MTPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00ydeHUs, (HOPMHUPYETCS



€CTECTBEHHO-HAYYHAasI TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOAOB UCCIEAOBAHHUS
SBJICHUH NPUPOBI U TEXHUKHU, OBJIAZICHUE YMEHUSIMU OOBACHATH (pU3HUECKUe
SABJICHUS, TPUMEHSS NIOJIyYEHHBIE 3HAHUS, PELIATh 33/1a4l, B TOM YUCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMONANTBHO AESITENBHOCTHBIN XapaKTEP NJAHHOTO pa3/eia peain3yeTcs 3a CUET
TOT'O, YTO YYaIIUECs BBINOJIHAIOT 3a1aHKsI, B KOTOPBIX UM IIPEIIaraercs:

" Ha OCHOBE IOJyYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUECKHE
SIBJICHUSI B OKPY KAIOLIEW IPUPOJIE U ITIOBCEAHEBHOM KU3HU,

"  JCIIOJIB30BaTh IOJ PYKOBOJACTBOM IE€AArora Hay4HbI€ METOIbI UCCIENOBAHNUS
(bU3HUECKUX SBJICHUM, B TOM YHCIIE JUIsl IPOBEPKU THIOTE3 U MOTyYEHUS
TEOPETUYECKUX BBIBOJIOB;

"  OOBSCHATH C OMOPOM HA TUAAKTUYECKUN MaTepua Mmociae 00CyKIeHUS C
NearoroM Hay4Hble OCHOBBI Han00Jiee BaKHBIX IOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HAIIpUMED, NMPAKTUIECKOTI0 UCTIOJIb30BAHNS PA3ITUYHBIX NUCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALLIEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPTHH.

Kaxxnas u3 TeM JaHHOTO paszesnia BKIIOYAET SKCIEPUMEHTAIbHOE UCCIIeI0BaHNE
000011ar01Iero XxapakTepa Ha YCMOTpEHHE Mefarora u npu ero nomoinu. Paznen
3aBEpIIAETCS IPOBEJECHUEM TUAarHOCTUYECKON U OLIEHOYHOM paboThI 3a Kypc
OCHOBHOM IIIKOJIBI.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«OPU3NKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJbBTATDI:

MOTHBALUS K 00OYUEHHIO U LI€JICHANPABICHHON I03HABATENbHOMN €A TEIbHOCTH;
YCTAaHOBKAa Ha OCMBICJICHHE JIMYHOTO OIbITa, HAaOMIOJAEHUN 3a (PU3NYECKUMHU
AKCIIEPUMEHTAMU;

YCTAaHOBKAa Ha OCMBICIICHHE pe3yJbTaTOB HAONIOAEHUM 3a MNPUPOAHBIMH MU
TEXHOT€HHBIMU SIBJICHUSIMHU € TO3ULUN (PU3UUECKUX 3aKOHOB;

CHOCOOHOCTh ~ OLICHMBATh IMPOMCXOJALIME M3MEHEHMsT M UX  IOCIEICTBUS;
(bopMyIMpOBaTh U OLIEHUBATH PUCKHU, (DOPMHUPOBATH OIIBIT;

MOBBIIICHNE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYHO IESATENbHOCTH
(py COBMECTHOM BBITIOJTHEHUH J1a00PATOPHBIX MPAKTUYECKUX pa0dOT);

YMEHHE pa3inyaTth Y4Ye€OHbIE CHUTyalluu, B KOTOpbIX yuamuiics c¢ 3IIP moxer
JIEUCTBOBAaTh CaMOCTOSITENIBHO, M CHUTyalluM, TI/I€ CJEIyeT BOCIIOJIb30BaThCs
CIPaBOYHOI MH(POPMALIMEN U JPYTUMHU BCIIOMOTaTENbHBIMU CPEICTBAMU;
CHOCOOHOCTh MPUHMMATH pPELIEHHE B XU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJIYYEHHBIX B X0JI€ 00y4YeHHs] (PU3NUECKUX 3HAHUM B aKTyaJIbHYIO CUTYalHIO;
CIIOCOOHOCTH COOJTIOIATh B TIOBCETHEBHOM JKM3HU MPaBUJIa JTUIHONU 0€30MMaCHOCTH Ha
OCHOBE MIOHUMaHUs PU3NYECKUX SBJICHUI U 3HAHUSI 3aKOHOB (PU3UKHU;

YMEHUE KPUTHUYECKH OLIEHUBATh IMOJYYEHHYIO OT coOeceqHHKa HH(POPMAIHIO,
COOTHOCS €€ CO 3HaHUEM (PU3NYECKUX 3aKOHOB;



CIIOCOOHOCTh TMepelaTh CBOU COOOpa)KEHHUS, YMO3AKIIOYEHUS TaK, 4YTOObI OBIThH
MOHSTBHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TOBEJCHUA OOY4Yaromlerocss ¢ TOYKH 3pEHUs ONACHOCTU WU
6e3omacHOCTH IS ceOst WITH JJTSI OKPY>KAFOIIIHX

YBaXXEHUE K TPYIY U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH,

yriayOJeHue NpeAcTaBiIeHU 0 LEIOCTHON KapTUHE MUpa Ha OCHOBE MPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHHU.
METAINIPEIJMETHBIE PE3YJIBTATHI

Osnadenue yHugepcanipHblMu y4eOHbIMU NOZHABAMETbHOIMU OCUCEUAMU:
BBISIBJISITH IPUYUHBI U CJIEJICTBUS NMPOCTHIX (PU3UUECKUX SIBJICHUIA;

onpeAeniaTh GU3NIecKue MOHATHS, CO3/1aBaTh 0000IIEHHs], YCTAHABIMBATh aHAJIOTUH,
KJIacCU(UIIMPOBATh, CAMOCTOSITEILHO BBHIOMPATh OCHOBAaHUS M KPUTEPUU IS
KJ1acCU(UKAIMY, UCIOJIb3Ysl CIPAaBOYHYI0 MHPOPMAILMIO M ONMHUPAsACh HAa aJITOPUTM
y4eOHBIX JEHCTBUIA;

yCTaHaBJIMBATh MPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHE,
YMO3aKJItoueHre (MHAYKTUBHOE, IEyKTUBHOE, 0 aHAJIOTUM) U JIENaTh BHIBOJBI MO
PYKOBOJICTBOM I1€Jarora;

UCKaTh WIM OTOMpaTh HMHQPOPMAIMIO WIM JaHHbIE W3 HCTOYHHKOB C YYETOM
MPEIIOKEHHON YyIeOHOM 3a71a4M U 3aJaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHSATh U MPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOAEIHU U CXEMbI JJIs
pelieHus y4eOHbIX M MO3HaBaTENbHBIX 3a/1a4;

C TMOMOIIbIO TMenarora WIM CaMOCTOSTEIbHO TMPOBOAUTH OIBIT, HECIOXKHBIN
HKCIIEPUMEHT MO YCTAHOBJIECHUIO OCOOEHHOCTEN (PU3MUECKOr0 OOBEKTA WIIH SIBICHUS;
mpeo0pa3oBbIBaThH HH(GOPMAITUIO U3 OJHOTO BUAA B APYrou (TaOIUIly B TEKCT U TIP.);
yCTaHABJIMBATh B3aUMOCBS3b (DU3MYECKUX SBJICHUM U TPOLECCOB, HCHOIb3YS
QITOPUTM Y4E€OHBIX JEHCTBUM.

Osnadenue yHUBEPCATbHBIMU YUEOHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:
OCO3HAHHO HCIIOJIb30BaTh pPEUeBbIE€ CPEACTBA B COOTBETCTBUM C 3ajaydei
KOMMYHUKAIIUU JIJIS1 BRIPAKEHHUSI CBOMX MBICIICH U NOTPEOHOCTEN JIsl TIJIaHUPOBAHUS
CBOEH 1eATEeNbHOCTH;

OpPraHU30BbIBaTh YU€OHOE B3aUMOJEHCTBUE B IrpyIie (OnpeaensTh OOUIUe LeH,
pacnpenessTh POiu, 10rOBAPUBATHCS APYT C APYTOM U T. 11.).

1[EJIeHANPaBIEHHO UCIIOJIb30BaTh MH(OPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTUH,
HEO0OXOMUMBIC JTS PEIICHUS y4eOHBIX U IPAKTUIECKUX (PU3NUECKUX 33]1a4;
OpPraHU30BBIBATh YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIBLHOCTh C
YUHTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATHI (PUNKOM.

Oe¢nadenue ynugepcaibHblmu yueOHbiMU PecyiAmueHbIMU OCUCBUAMU:
MOHUMATh LEJIM €CTECTBEHHOHAYYHOr0 00y4Y€HHs1, CTAaBUTh U (POPMYIUPOBATH IS
ceOst HOBBIC 3a/1a4u B yueOe U M03HABATEIBHOUN NeATeTbHOCTH;

0oOHapyXuBaTh U (OPMYJIUPOBATH YUSOHYIO MPOOJIEMY, ONIPEALIATH 11eIb YaeOHOM
NESITENbHOCTH;



CaMOCTOSITEIBHO WA C IOMOIIBIO YUHUTEINS IIAHUPOBATh MMYTH JOCTUKEHHUS LETEH B
(bU3HUECKUX SKCIIEPUMEHTAX, B TOM YUCJIE alIbTepPHATUBHBIE, OCO3HAHHO BHIOMPATH
HauOosnee 3¢(HEeKTUBHBIE CLIOCOOBI PEIICHHsS YUeOHBIX U TTO3HABATEIbHBIX 3a]1a4;
COOTHOCHUTH CBOM MPAKTUYECKHE JICHUCTBUS C INIAHUPYEMBIMH PE3YJIbTATaAMU,
OCYILIECTBIISITh KOHTPOJIb CBOCH JIESITEILHOCTH B MPOIIECCE JOCTUKEHUS Pe3yJibTaTa,
OIPEAEINIATh CIOCOOBI JEHCTBUI B paMKax NPEII0KEHHbBIX YCIOBHUI U TpeOOBaHUA,
KOPPEKTUPOBATH CBOU JICUCTBUSI B COOTBETCTBUHU C U3MEHSIOIICUCS CUTYAlUEH;
MPaBUWJIBHOCTH BBIMIOJHEHUS DKCTIEPUMEHTAILHON yueOHOM 3a71a4i, COOCTBEHHBIE
BO3MOXHOCTH €€ PEIICHUS;

BJIaJICHUE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIIEHKH, IPUHSITHS PEIICHUN U
OCYIIECTBJICHUS] OCO3HAHHOT'O BBIOOpA B YUEOHOM U MO3HABATEIBHOU NESITEIHHOCTH;
J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuiaraTh IUIaH €€ U3MEHECHUS,
MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUHN y4eOHOM 3a1a4H;
OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT.

MHNPEIMETHBIE PE3YJIBTATHI

Tpeb6oBaHus K MpeAMeTHBIM pe3yJIbTaTaM OCBOCHHUS Y4eOHOT0 MpeaMeTa
«DU3MKa», pacnpeaeeHHbIE M0 rogaM 00y4YeHus

Pe3ynbTaThl o rojiamMm GOopMyIUPYIOTCS MO MPUHIMITY JTOOABIECHUS HOBBIX
PE3YABTATOB OT T'OJIa K ToAy (Pe3yJabTaThl OUEPETHOI0 rojia M0 YMOITYAHUIO
BKJIFOYAIOT PE3YyJbTAThl MPEABIAYIIUX JIET).

7 KIIACC

[IpenmerHbie pe3ynbTaThl HA OA30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

] OpUEHTHUPOBATHCS B MOHATHUSIX U ONIEPUPOBATH UMHU HAa OA30BOM YPOBHE:
(dbu3uYecKre U1 XUMUYECKUE SIBJICHUS; HAOII0IeHNE, DKCTIEPUMEHT, MOJIENb, THUITOTE3a;
eAUHULBI (PU3UYECKUX BEJIMUMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BELEeCTBa
(TBEpIOE, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOE ABMKEHUE (PABHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIUHEUHOE), TPAEKTOPUS, PABHOJEHUCTBYIOIIAs CHUJI,
nedopmarms (ynpyrasi, TulacTHIeckas), HBBECOMOCTb, COOOTIAIOIINECS COCYIBI, C
OMOpoOi Ha AUJAKTUUECKUN MaTepurall

[J paznuuath siBiieHus (Auddy3usi; TEMI0BOE ABUKEHNUE YACTHUIL BEIIECTBA;
PaBHOMEPHOE JIBUKECHHE; HEPABHOMEPHOE JIBMKCHUE; UHEPLMS; B3aUMOJICCTBUE
TEeJ; pagHosecue meeépovix meil ¢ 3aKpeniéHHol 0Cbl0 8paujeHuss; iepeaada JaBaeHus
TBEPABIMH TEJIAMU, YKUIKOCTSIMHU M Ta3aMu; aTMOC(EepHOE TaBJICHNE; TUIABaHUE TET;
MpeBpalieHuss MEXaHUIECKON SHEPIUH) 10 OMMUCAHUIO UX XapaKTEPHBIX CBONCTB M HA
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE, MTOCIIE
MPEIBAPUTETHLHOTO 00CYKICHHUS C TIEIaroroM;

[J pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUIN B OKPYKaIOIIEM
MUpE, B TOM YUCJIe (PU3NIECKUE SIBICHUS B PUPOJIC: TPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KUBOM U HEXXKMBOW MPUPO/IEC; NECHCTBUE CUIIBI TPEHUS B
MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOT0 TaBICHUS HA KUBOUM OpraHU3M;
TJIaBaHUE PHIO; PhIYary B TeJie YeIOBEKA; MPU ATOM MEPEBOJUTH MIPAKTUIECKYIO



3a/auy B Y4eOHYI0, BBIJCIATH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PU3HMIECKIX
SIBJICHUM C TTOMOIIBIO TIEIarora;

[] onmuChIBaTh U3YYCHHBIC CBOMCTBA TE M (PU3NICCKUE SIBJICHHS, UCIIONB3YS
(bu3nUecKue BENNYNHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMS, MyTh,
CKOpPOCTh, CPEIIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC TeNa, CUiia
TpeHUs, JaBIeHUE (TBEPAOTO TeJa, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAS CHJIa,
MeXaHW4YecKas paboTa, MOITHOCTD, IJICYO CHJIBI, MOMEHT CHJIBI, KO PHUIIMeHT
MOJIC3HOTO JICHCTBHSI MEXaHU3MOB, KHHETHUCCKAS U IMTOTCHITHATBHAS YHEPTHS) C
OTIOPOI HA CXEMY; TPU OTIMCAHUH PACKPHIBATH (PU3NIECKUN CMBICIT UCIIONTH3YEMBIX
BEJIMYWH, UX 0003HAYCHUS U €AUHUIIBI (DU3NYECKUX BEIIMUMH, HAX00UMb (hopmyibl,
ceazvlealowue OAHHYI0 PUIUYECKVIO BETUYUHY C OPYSUMU BETUYUHAMU, CIPOUMD
epagury uU3yYeHHbIX 3a8UcUMocmell Yu3U4ecKux 6eiuyun ¢ Oopou Ha
TATAKTUYECKUM MAaTEpHAl;

[] xapakTepu30BaTh CBOMCTBA TN, PU3NIECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YsI
MpaBUIIa CIOXKEHUS CHII (BJIOJIb OHOU TIpsiIMOiN), 3axon I yka, 3axkon Ilackans, 3aKoH
Apxumeda, npasuno pagnogecus pviuaca (010Ka), «3010moe npaguio» MexaHuku,
3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTUU; IPU ITOM JIaBaTh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aNUCHIBATNb €20 MAMeMamuiecKoe 8blpaxcetue noo
PYKOBOOCMBOM nedazo2a ¢ 00Cyxcoenuem niana pabomol,

[ 0OBSICHATH (PU3HUECKHE SIBJICHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIlui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: MPH TTOMOIITH
nelarora BhISIBIISITH IPUYUHHO-CIIE/ICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHHE U3 1—2
JIOTUYECKHUX IIIaroB C OMOPOH Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUCCKUX SBJIICHUM,
(bu3HUeCcKUX 3aKOHA WK 3aKOHOMEPHOCTH;

[] pemiath TUIOBBIE PACUETHBIE 3a7]a4M B 1 1eHICTBUE C OMOPOI HA alITOPUTM,
MIPEeIBapUTEITHLHO Pa300paHHBIA COBMECTHO C TIEAAroroM, UCIIONIb3YsI 3aKOHBI U
dbopmMyIIbl, CBsI3bIBatONIME (U3MUECKHE BETUYMHBI: HA OCHOBE aHANIN3a YCIOBUS
3aJ1ayy 3alHUChIBATh KPATKOE YCIOBHE, ITOJACTABIISITH (PU3HMUCCKHE BEIIMUUHEI B
(hOpMYJIBI U TIPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC TAHHBIE, HEOOXOIUMBIC JIJIS
pelieH s 3a7a4, OIEHUBATh PEATUCTUYHOCTh MOTYy4YE€HHON (PM3MUECKON BEIMYUHBI,
[] pacrio3HaBaTh MPOOJIEMbI, KOTOPBIC MOKHO PEIINTH MPU MTOMOIIN (HPU3UIECKUX
METOJIOB IOCJIE MPEABAPUTEIHHOTO 0OCYKIEHUS C TIEAAroroM; rMpu MOMOIIU
reiarora B ONMMCAHUK UCCIEAOBAHUS BBIICIATH MPOBEPSIEMOE MPEATIONOKECHHE
(TumoTe3sy), ¢ Omopoi Ha MUIAKTHYECKUI MaTepual pa3indaTh ¥ HHTEPIPETUPOBATH
MOJIYYEHHBINA PE3YJIbTAT, HAXOJIUTH MOCJE 00CYKIEHUS C TIEAaroroM OmMuOKH B XO€
OTIBITA, JIETIATh BBIBOJBI IO €T0 pe3yIbTaTaM;

[ yMeTh HaXOJUTh C UCTIOJIL30BaHUEM ITUGPOBBIX 00PA30BATEIBHBIX PECYPCOB
OIBITHI 10 HAOJIIOICHHIO (PU3UUECKUX SIBICHUHN WK (PU3UUECKUX CBOMCTB TeN:
(bopMyIHpOBaTH MPOBEPSIEMBIE MTPEATIONOKEHUSI, COOMPATH YCTAHOBKY U3
NPEIJI0KEHHOT0 000PY/I0BAaHUs C OTIOPOM HAa CXEMY, 3alTUChIBATh XOJ OIbITa U
(GhOpMyIMPOBATH BBIBOJBI IO PYKOBOACTBOM II€/1arora;



[] BBIMIOJIHATH NPAMbIE U3MEPEHUS PACCTOSIHUS, BpDEMEHH, MAcChl Tea, 00bEMA, CUIIbI
U TEMIIEpaTyphbl C UCIOIb30BAHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB € OMOPON Ha
ITOPUTM; 3aITUCHIBATh NTOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM a0COITIOTHOM
MOIPEIIHOCTHA U3MEPEHUN;

] MPOBOJUTH COBMECTHO C MENArOroM UCCIEI0BaHUE 3aBUCUMOCTH OJIHOM
(U3HYECKON BETMYUHBI OT APYTOM C UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN
(3aBUCUMOCTH IIyTHU PAaBHOMEPHO ABMXKYIIETOCs Tejla OT BPEMEHHU JBMKCHUS TEa;
CUTIbl MPEHUsl CKONIbIICEHUS OM 8eca mend, Kauecmea 00pabomku nogepxHocmeti mei
U He3a8UCUMOCIU CUTIbI MPEHUSL OM NAOWAOU CONPUKOCHOBEHUS Mel; CUTbL
ynpy2ocmu 0m YOIUHEHUs NPYHCUHBL, 8bIMATKUBAIOUeli CUlbl 0m 06vbéMa
NOSPYIHCEHHOU Yacmu meaa u om NIOMHOCMU HCUOKOCIU, €€ He3a8UCUMOCU OM
NJIOMHOCMU Mead, Om 21YOUHbL, HA KOMOPYIO NOZPYIHCEHO MO, YCI08Ull NIAGAHUS
mei, yCl08Ull pagHogecusi puiuaza u 610K06), o]l PyKOBOACTBOM Ilearora
y4acTBOBaTh B INIAHUPOBAHUHU y4E€OHOI O UCCIIEIOBAHMS, COOUPATh YCTAaHOBKY U
BBINOJIHATD U3MEPEHUS, CIIEAYs MIPENTI0KEHHOMY IJIaHy, (PUKCUPOBATh PE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUJIE IPEIJIOKEHHBIX TaOIUL U
rpauKoB, JAeaTh BBIBOJBI [0 PE3yJIbTaTaM MCCIIEI0BaHUS;

[] COOTHOCUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH (IJIOTHOCThH BEILIECTBA
KHUJIKOCTH U TBEPJOrO TEJA; CUJIa TPEHUS CKOJIbKEHNS; 1aBJICHUE

BO3/yXa; BBITAJIKMBAIOIIASI CUJIA, JCHUCTBYIOIIAS HA MIOTPYKEHHOE B )KUJIKOCTD TENO;
KO3 (PUIIMEHT MONE3HOT0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEAJI0KEHHON
MHCTPYKUUU; TIPU BBIIOJIHEHUH U3MEPEHUH 10 pyKOBOJICTBOM Il€arora coouparhb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UICKOMOM BETUYUHBL; []
COOTI0IaTh TIPaBMIJIA TEXHUKH 0€30IMaCHOCTH TIpH padboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM IOCIIE MTPEIBAPUTENBHOTO OOCYKICHHUSI € IeAarorom; [J
COIOCTABIIATh NPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAOIIUECS COCY Ibl, 0apOMeETp, pblyar, HOABMKHBIN U
HEMOJBIKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTh C ONOPOM Ha AMJIAKTUUECKUI MaTepual;
[] XapakTepu30BaTh MPUHIIUIBI ACWCTBHUS U3YYCHHBIX TPHUOOPOB U TEXHUIECKHUX
YCTPOWCTB IOCIIE PEBAPUTEIBLHOIO 00CYXKIECHHUS C TIENAaroroM ¢ OIOpoi Ha UX
onucaHus (B TOM YHCIIE: MOAIIMITHUKY, YCTPOMUCTBO BOJONPOBOAA, THAPABINYECKHIMA
IIPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOX0IUMbIe (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH; [ | IPUBOAMUTH MPUMEPHI / HAXOIUTH HHPOPMAIIUIO O IPUMEpax
IPAaKTUYECKOI0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCETHEBHOM JKU3HU JIS
oOecrieyeHus: 6€30NaCHOCTH MPU OOPAIIEHUH C MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXaIOLEel cpesie; [ OCyIEeCTBISATh € MOMOIIBIO Mejiarora 0Toop
MCTOYHHUKOB MH(pOpMaluK B ceTH VIHTEpHET B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOINXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX UICTOYHUKOB BBIJIEISATh HHPOPMALIUIO, KOTOpas SBIISAETCS
POTUBOPEUUBON MM MOXKET OBITh HEAOCTOBEPHOI; [ MCIOIB30BATh IPU



BBITIOJTHEHUHY YYEOHBIX 3aIaHUN HAYYHO-TIOMYJISIPHYIO TUTEPaATypy (pru3nueckoro
cojiep>KaHusl, CIIPaBOYHbIE MaTEpHUalIbl, pecypchl ceTu MIHTepHET; BiIaaeTh NpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOdpa3oBaHus HH(OpMaIMK U3 OJHON 3HAKOBOM
CUCTEMBI B JIpyryto; [J co3aaBaTh MOJ PyKOBOACTBOM IeJjarora ¢ 00CyKIeHUEM
m1aHa paboThl KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHHUKOB MH(POPMaLMK (PU3NYECKOTr0 COAEPKAHUS, B TOM YHCIIE TyOJITUIHO
JienaTh KpaTKue COOOIISHUS O Pe3yJIbTaTaxX MPOSKTOB WK YICOHBIX HUCCIICIOBAHUIA;
MIPU ATOM I'PAMOTHO UCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN anmapaT Kypca GU3uKH,
COTPOBOXK/IATh BHICTYIUICHHUE MTPE3CHTANMEH; [ PU BHIOJIHEHUN YICOHBIX
IIPOCKTOB W UCCIICIOBAHUM MOJT PYKOBOACTBOM I1€/Iarora pacrpeaessTh 00s3aHHOCTH
B IpYIIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJ]a4aMU, CIEAUTh 32 BHITIOJTHEHUEM
IUIaHAa JEUCTBUM, aIcKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ B AEATEIbHOCTD
IPYIIIbI; BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHUE
OKPYKAFOIIUX.



8 KUIACC IlpeamerHbie pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHUN: [] OPUEHTUPOBATHCS B MOHATUSAX U
OllepUpOBaTh UMM Ha OA30BOM YPOBHE: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE
JBKEHUE aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAININYECKUE
U aMOp(HbIE Tela, HACBIILIEHHBIN 1 HEHACBILLIEHHBIN Map, BIaXXHOCTh BO3/yXa;
TeMIlepaTypa, BHYTPEHHSISI SHEPIHsl, TEIIOBOM IBUTaTENb; AIIEMEHTAPHbBIN
ANEKTPUUYECKUI 3apsij, dJIEKTPUUECKOE M0JIE, IPOBOJAHHUKHU U TUDJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE MoJje; [ pa3iuyaTh SBJICHUS M1OCIE
HpeaBapUTEILHOIO 00CYKACHHUS C MeAaroroM (TEIIOBOE paclIMpeHe/cKaThe,
TeIuIonepeaya, TEIOBOE paBHOBECHE, CMAaUMBAHUE, KAIIUJUIIPHBIE SBJICHUS,
UCIapeHue, KOHIeHCallksl, IaBJIeHue, KpUcTauin3alus (OTBEpAeBaHUE), KUTICHUE,
Terionepenaya (TermIonpoBOIHOCTb, KOHBEKIINS, U3TyYEHHE); FIEKTPU3aLHs T,
B3aUMOJICUCTBHE 3apPs/10B, JEHCTBUS AIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICICTBUE MArHUTOB, AEMCTBUE MAarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs: MHAYKLMS) [0 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE; [ | paclio3HaBaTh C
MOMOIIIbIO TIe/1arora MposIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUH B OKPYXaIOLIeM
MUpE, B TOM YUCJie PU3NYECKUE ABJICHUS B PUPOJIE: TOBEPXHOCTHOE HATSIKEHHUE U
KaWUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIBI B IpUpOAE, n3irydeHrue CosHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHL, TyMaHa, UHEsl, CHETa;
ANEKTPUUYECKHE SIBJICHUS B aTMOC(EpPE, FJIEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMiiu, Apeild Noa0CoB, POJIb MATHUTHOTO MOJIS JUIsl )KU3HU Ha
3emiie, MOJIAPHOE CUSTHUE; TPU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 33]]a4y B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3MUECKUX SIBJICHUM; [] ONMUCHIBATH
N0/l PYKOBOJICTBOM IleJlarora ¢ 00Cy»k/IeHUEM IJIaHa pabOThl U3yYEHHbIE CBOMCTBA
Tel U PU3NYECKUE ABIICHUS, HCTIONb3YS (PU3MUECKUE BEIUUHHBI (TEMIIEpaTypa,
BHYTPEHHSISI SJHEPTUS, KOJIMYECTBO TEIUIOTHI, YAEIbHAS TEINIOEMKOCTh BELIECTBA,
yZenbHasl TEeIJI0Ta IUIaBJICHUs, yAelbHas TEII0Ta IapooOpa3oBaHus, yAelbHas
TEIUIOTa CTOpaHUs TOIUIHBA, KOA((DUIIMEHT MOIE3HOr0 ISHCTBUS TETIOBOM MAIIHHEI,
OTHOCHTEJIbHAs BIAKHOCTh BO3/yXa, JIEKTPUUECKUI 3aps]l, CUJla TOKa,
ANEKTPUUYECKOE HAIPSKEHUE, COIPOTUBIICHUE MPOBOJIHMKA, YIEIbHOE
COIIPOTUBJIEHUE BEIECTBA, pa0OTa U MOIIHOCTh 3JIEKTPUUECKOI0 TOKA); IPU
OMMCAHUHM MPABUIILHO TPAKTOBATH C MOMOIIBIO Mefarora Gu3n4ecKuili CMbICI
UCTIOJIb3YEMBIX BEIUYUH, 0003HAYEHUS U €AUHUIIB (PU3MUECKUX BEIUYUH, HAXOIUTh
(dopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETUUYNHAMU,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYNH;



[] onpenensaTs nocie NpeABapUTEIbLHOI0 00CYKIEHUS C MIeJaroroM CBOICTBa Ted,
(du3nuecKue sIBJIEHUS U IPOLECCHI, UCIOIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUH CTPOCHHMSI BELIECTBA, IPUHLIMI CYNEPIO3UIMU NoJeH (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHU 3apsiia, 3akoH Oma JJisl yyacTKa LerH,
3axon [{orcoyna—J/lenya, 3aK0OH COXpaHEHUs SHEPTUU; TIPU 3TOM HaXOAUTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M €T0 MaTEMATUYECKOE BBIPAXKEHUE C OMOPON Ha U(POBBIE
o0Opa3oBaTenbHbIE PECYPCHI;

[] COOTHOCUTH O] KOHTPOJIEM Tearora GU3ndecKue Mporecchl U CBOMCTBA Tell, B
TOM YHCJIE€ U B KOHTEKCTE CUTyaI[uil IPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa, Ipu
MOMOIIM NIE€AAarora BeISIBISITh IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE
u3 1-2 JOrMYecKuX 1IaroB ¢ Onopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (DU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

[] pemath TUIOBBIE PACUETHBIE 3a0a4M B 1—2 NEHCTBHSI C OIOPOM Ha aJITOPUTM,
MpeIBapUTEIHLHO pa300paHHbI COBMECTHO C TIEAArOroM, UCIOJb3Ysl 3aKOHBI U
(dhopmyiibl, cBsI3bIBatONUE (DU3NUECKUE BETUUMHBI: HA OCHOBE aHAJM3a yCJIOBUS
3aJlayy 3aMUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JTAHHBIX JIJISl PEIICHUS
3a/1ayu, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIsl €€ PElIeHUs], TIPOBOAUTD
pacuéThl U CPaBHUBATH MOJIYUEHHOE 3HAUEeHNE (PU3NYECKOM BETMUMHBI C U3BECTHBIMU
JTaHHBIMH;

[] UIMETh MpEeACTaBIEHUE O MPOOIEMaX, KOTOPbIE MOKHO PEIIUTH IPU OMOLIU
(bu3nYeCKUX METO/I0B NOCTIE MPEABAPUTEIHHOIO 00CYKIEHUS C TIEJaroroM;
MCIOJIb3Ysl ONKMCAHUE UCCIIEA0BAHMS, BBIIETATH IPOBEPAEMOE MPEATNOIO0KEHNUE,
OLIEHMBATh NPABWIBHOCTH MOPSI/IKA IPOBEICHUS UCCIIEI0BAHMS, JI€TaTh BHIBOJIBI;

[ yMeTh HaXOJUTh C UCIIOJIb30BaHUEM ITU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
OIIBITHI 110 HAOJIIONEHHIO (PU3HYECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB TEI
(KanWUIsIpHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00béMa,
TeMIIepaTyphl; CKOPOCTH MPOLIECCA OCThIBAHUS/HATPEBAHUS NIPU U3JIYYEHUH OT LIBETA
U3Ty4aroulei/moromaroneil MToBEpXHOCTH; CKOPOCTh UCHAPEHUs BOJIBI OT
TeMIlepaTyphl JKUJIKOCTH U TUIOIIAAHN €€ MOBEPXHOCTH; dJIEKTPU3ALIMS Tl U
B3aUMOJICUCTBUE JIEKTPUUECKUX 3aPSAI0B; B3AUMOEHCTBHE MOCTOSIHHBIX MAarHUTOB,
BU3YaJn3allds MATHATHBIX ITOJIEN OCTOSIHHBIX MarHUTOB; AEMCTBUS MArHUTHOTO
0JI Ha MPOBOJIHKK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJIBUrATENsl MOCTOSHHOTO TOKA): (POPMYIUPOBATH MIPOBEPSIEMbIE
MPEANOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOI0 000PYI0BaHUSI C ONTOPOM
Ha CXEMY; OIUCBIBATh XOJ OIbITa U (POPMYIHPOBATH BHIBOABI 10/ PYKOBOICTBOM
nearora;

[] UIMEeTh MPEACTABICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIBHOU BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTOIb30BaHUEM aHAJOrOBBIX IPUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYUH; TP MOMOIIIM T1e/larora CpaBHUBATH PE3YIbTaThl
U3MEpEHUi ¢ yu€ToM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;



] IpOBOAUTH COBMECTHO C MEAAroroM UCCIeI0BaHNE 3aBUCUMOCTH OJIHOM
(bU3MYECKON BEIMUUHBI OT APYTOM C UCIOJIb30BAHUEM TIPSIMBIX U3MEPEHUIN
(3aBUCUMOCTB COMPOTHUBJIEHUS MPOBOJHUKA OT €r0 JJIUHBI, IIOMIAIU MONEPEYHOT O
CEUCHUS U YACIHHOTO CONPOTHURIICHUS BEIIECTBA TPOBOHUKA; CHIIBI TOKA, UTYIIIETO
4yepe3 MPOBOJAHUK, OT HAIPSIKEHUS HA TPOBOJIHUKE; UCCIICIOBAHUE
MOCJIEA0BATENBHOIO U MApaJUIEIbHOTO COEIMHEHUIN TPOBOAHUKOB): TUIAHUPOBATh
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS TI0/I PYKOBOJICTBOM
nejarora, cieays npeaioKeHHOMY TIaHy, (PUKCUPOBATH PE3yIbTaThl MOTYIECHHOM
3aBUCUMOCTH B BUjI€ TaOIUI] ¥ rpaduKoB, JIeJaTh BEIBOJIBI IO PE3yJIbTaTam
WCCJIEIOBAHUS TTOCIIE OOCYKICHHUS C TIEaroroMm;

[] COOTHOCUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BETUUHH (yAeTbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, paOOTa U MOITHOCTh
AIEKTPUYECKOr0 TOKA): C TOMOIIIBIO MeIarora IaHupoBaTh U3MEPEHUS, COOUPaTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIIEYs MPEAI0KEHHON HHCTPYKIUHU, U BBIYUCIATH
3HA4YCHUE BEJIUYUHBI;

[] cobmoath nMpaBuiia TEXHUKU 0€30MacHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM TOCIIE TPEABAPUTEIBLHOIO OOCYKICHUS C TI€1aroroM;

[ COMOCTABIISITH C IOMOIIIBIO TIEAArora MPUHIIUIIEI IEUCTBUS N3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha X OMUCAaHUs (B TOM YHUCIE: CUCTEMa
OTOILJICHUSI IOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK
AIEKTPUYECKOU SHEPTUH, IIEKTPOOCBETUTEIbHBIC PUOOPHI, HATPEBATEIbHBIC
AIEKTPONPUOOPHI (PUMEPHI ), HIEKTPUUECKHUE MPETOXPAHUTETH; HIEKTPOMATrHUT,
AIEKTPOABUTATEND TOCTOSIHHOTO TOKA), UCTIOIb3YsI METOJANYECKHUE MATEPHUAIIBI O
CBOMCTBaX (PU3MUECKHUX SBICHUI U HEOOX0AMMbIe (PU3UYECKHUE 3aKOHOMEPHOCTH;

[J pacmo3HaBaTh MOCIE MPEABAPUTEIIBHOIO O0CYXKAEHUS C MEeIaroroM MpocThie
TEXHUYECKUE YCTPOICTBA U U3MEPUTENBHBIEC TPUOOPHI 110 CXEMaM U CXEMaTUYHBIM
pUCYHKaM (GKHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIIH
BHYTPEHHETO CrOpaHus, SJIEKTPOCKOI, PEOCTAT); COCTABIISITH CXEMBI JIEKTPUUECKUX
LIETIEN C MOCIEN0BATENbHBIM U MMAPAIJIEIBHBIM COEIMHEHNEM 3JIEMEHTOB, COOTHOCS
YCJIOBHBIE O003HAUECHUS AIIEMEHTOB JIEKTPUUECKUX IIENeH;

[] IpUBOANTH MPUMEPHI/HAXOAUTH UH(HOPMAIIUIO O PUMEPaX MPAKTHUECKOTO
MCIIOIb30BaHUs (PU3NUECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU JJIs1 00ECTICUCHUS
0€30MacHOCTH MPHU OOpAIICHUH ¢ TPUOOpPaAMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3/I0POBbs U COOJIIOICHHSI HOPM 3KOJIOTMYECKOr0 MOBEICHUS B
OKpYKaIoIlIeH Cpeae;

[] OCYIIIECTBIISATH C MOMOIIBIO Me1arora MoucK nHpopmanuu Gu3nIecKoro
coxepkanus B cetu MIHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUU U ITYTEM CPaBHEHHUS
JIOTIOTHUTENIbHBIX HCTOYHUKOB BBIJICISITH HHPOPMAIIHIO, KOTOPAst SBIISETCS
MIPOTUBOPEUYUBON UM MOXKET ObITh HETOCTOBEPHOM;



[] ucnosp30BaTh NPHU BHIIOJIHEHUH YUYE€OHBIX 3aJaHU OTOOPaHHYIO Me1aroroM
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy PU3NUYECKOTr0 COAEPHKAHUS, CITPABOUHbIE
MaTepHalibl, pecypcbl ceTu IHTepHeT; BinaseTh npuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpa3oBaHusi MHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO C
OIOPOM Ha aJITOPUTM M YTOUHSIOIIME BOIPOCHI MTEArora;

[] co3naBath 10j1 pyKOBOACTBOM I€J[arora ¢ 00Cyx/1eHUeM IU1aHa paboThl
MUCbMEHHBIE U KpaTKUe YCTHBIE COOOLIeHUs, 0000111ast MH()OPMALIUIO U3 HECKOJIBKUX
HCTOYHUKOB (PU3NYECKOTO COICPKAHMS, B TOM YUCIIE TyOINYHO MPEACTABIATD
pE3yNbTAaThI IPOCKTHOW MJIU MCCIIEI0OBATENBCKOM AESITEIBHOCTH; IIPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh N3YUYECHHBIN MOHATUHHBIN anmnapar Kypca (PU3UKH, COIIPOBOKIAThH
BBICTYIJICHUE IIPE3CHTALINEH;

[] Ipy BBIMOJHEHUHU Y4E€OHBIX MPOEKTOB U HCCIIEOBAaHUMN (PU3MUECKUX MPOLECCOB
[I0JT PyKOBOJICTBOM II€JJarora pacnpeaeisTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/1a4aMH, CJICINUTH 3a BBIIIOJHEHUEM IUIAHA IEHCTBUN U
KOPPEKTUPOBATH €r0, aIEKBaTHO OLEHUBATh COOCTBEHHBIN BKJIaJ B ACSITEIbHOCTh
I'PYIIIBL, BBICTPAaUBaTh KOMMYHHUKaTUBHOE B3aUMOEHCTBUE, IPOSBIISASI TOTOBHOCTD
paspemarb KOH(QIUKTHI.

9 KJIACC

[Ipenmernsie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JODKHBI  OTpaXkaThb
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHMUIA:

] OpMEHTHPOBATHCS B MOHATUSAX M OMEPUPOBATH MU Ha 0a30BOM YPOBHE: CHCTEMa
orcuéra, MaTepuanbHas TOYKAa, TPAEKTOpPHUS, OTHOCHUTEIHHOCTb MEXaHHYECKOTO
ABWOKEHUs, nedopmanus (ynpyras, IiacTudeckas), TpeHUE, YeHmpoCmpemMumeibHoe
YCcKOpeHue, HEBECOMOCTh M TEPEerpy3Ku; LEHTP THKECTH; aOCOMOTHO TBEPIOE TEO,
LEHTP TSDKECTH TBEPJOTO Tela, paBHOBECHE; MEXaHMYECKHE KOJeOaHHs M BOJIHBI,
3BYK, HWH(pa3ByK ¥  yIbTPa3BYK; OJEKTPOMAarHUTHbIE  BOJHBI,  IIKajia
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKMpbl
ucnyckaumus u no2ioweHus, anbda-, 6era- U raMma-u3IydeHUs, U30TOIBI, SACpHas
HHEPreTHKa;

[1 COOTHOCUTBH SIBIEHHS TIOCJIE IMPEIBAPUTEIILHOIO OOCYXIEHUS C TMEeJarorom
(paBHOMEpHOE M HEpPaBHOMEpPHOE NPSMOJIMHEHHOE [BIKEHUE, PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JABI)KEHUE, CBOOOAHOE MaJeHHUE TN, PaBHOMEPHOE NBIKEHHE IO
OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, pPEaKTUBHOE [BIDKEHHE, KOIeOaTeIbHOe
IBKEHUE (3aTyXalollUe W BbIHY)KICHHbIE KOJIEOaHUs1), PE30HAHC, BOJIHOBOE
IBW)KCHHE, OTpPaKCHHE 3BYKa, MPSMOJIWHEHHOE pPacIpOCTpaHEHHE, OTPaXKCHHE H
NpeoMJIEHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETa, pasjioKeHHe Oenoro
CBETa B CIEKTP U CIOKEHHE CHEKTPAJIbHBIX LIBETOB, TUCIIEPCHUSI CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTH, BOSHUKHOBEHHUE JTMHEHYATOTO CIIEKTPa U3IyUEHUSs ) 10 OTIHCAHUIO
X XapakTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOE
(bu3HUecKoe SABICHHUE;



[] pacmo3HaBaTh C TIOMOULIbIO NI€AAarora IpPOSBICHHE HW3YYEHHBIX (PU3NYECKHUX
SBJICHUN B OKpY’KarolleM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHUSI B NPUPOJE:
MIPUJINBBI U OTJIUBBI, JBMKEHUE TIaHET CONHEYHOW CUCTEMBI, PEAKTUBHOE JBHKECHUE
KUBBIX  OPraHU3MOB, BOCIPHUSTHE 3BYKOB  JKMBOTHBIMH,  3EMIIETPSACEHHE,
CEHCMUYECKNE BOJHBI, IIyHaMH, 3XO, LBETA TEJ, ONTHYECKHUE SIBJICHUSA B IPHUPOJE,
OHOJOrMYecKoe JEHCTBUE BUAMMOIO, YJIbTPA(PUOIETOBOIO M PEHTTEHOBCKOI'O
U3IIYYCHUM;  €CTECTBEHHBIM  pagMOAKTUBHBIA  (OH, KOCMHUYECKHE  JIy4H,
PAaIMOAKTUBHOE HW3JIyYEHHE MPUPOIHBIX MHUHEPAJOB; JEWCTBUE PAJTHUOAKTUBHBIX
U3JIyYCHU Ha OpraHuW3M 4YeJIOBEeKa), NpPH 3TOM MOJ PYKOBOJCTBOM I€aarora
INEPEBOANTh MNPAKTHUUECKYI 3aJadyy B Yy4eOHYIO, BBIJIENATH CYILIECTBEHHbIE
CBOMCTBA/TIpU3HAKN (DU3UUECKUX SBJIEHUU; [] ONUCHIBATh MOJ PYKOBOJCTBOM
nejarora ¢ oOCyXJAeHUEM IUTaHa pabOThl M3YYEHHBIE CBOMCTBA Tel U (PU3UUYECKUE
SBJICHUS, UCTIOJIb3Ysl (PU3MUECKUE BEIMUMHBI (CPEIHSSE U MTHOBEHHAs CKOPOCTh Tela
IIPU  HEPABHOMEPHOM JBIKCHHMHM, YCKOPEHHE, IIEpEMEIIECHUE, MYyTh, YIJIOBas
CKOpOCTb, CWJIa TPEHUs, CWJIa YNPYroCTH, CHUJIAa TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaZieHusi, BeC Tela, HUMIYJIbC Tela, WMIYJIbC CHJIbl, MEXaHW4eckas pabora H
MOIIHOCTh, MOTEHUHAJIbHAsI 3HEPrusl Tella, NOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIH,
MIOTEHUHUAJIBHASL JHEPTUsl CHKAaTOM NPYKWHBI, KHHETHYECKAS] DJHEPTHSI, IOJHAA
MEXaHWYEeCKasi SHEprusi, MepUoa M 4acToTa KoJeOaHWMU, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIIEHMsI Cpelbl); MIpHU
OMHMCAHUM C TOMOIIbI0 YYMTENs MPABUIBHO TPAKTOBaTh (DU3UUYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0003HAUCHUS U €IUHUIbI (PU3NYECKUX BEJTUYMH, C OMOPOH
HA METOJMYECKMX MaTepual HaXxOAWUTh (QOPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
Gu3nYecKy0 BEIWYUHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH TpadUKd H3YUYEHHBIX
3aBHCUMOCTEN (PU3MUYECKUX BEMYMH; [] XapaKTepu30BaTh M10CIIE NPEABAPUTEIHHOIO
OOCYXJIeHHsI C TeJaroroM CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHWs SHEPIHM, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLHII
CYyHEPHO3ULINN CUJI, TPUHLMUIT OTHOCUTENBHOCTH ['anunes, 3akoHbl HbproTOHA, 3aK0H
COXpPAHEHMS MMIIYJIbCA, 3aKOHbl OTPAXXEHHS M TPEIOMIICHHS CBETa, 3aKOHBI
COXpAaHEHHUsS 3apsAJ0BOrO M MAacCOBOIO YMCEN IIPU SACPHBIX PEAKLUMIX; MPU 3TOM
HaXOJUTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBIPAKEHUE C
oropoil Ha 1u(poBbIe 00pa30BaTEIbHBIE PECYPCHI; [ COOTHOCUTH MOJ KOHTPOJIEM
negarora (U3MYECKUEe MpOLeCChl M CBOMCTBA T€l, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl MPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH [PU [OMOIIU
nearora NPUIMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[1aroB ¢ onopoil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHHUH, (PU3HMUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; [ pemiath TUMOBbIE pacu€THble 3agauu B 1-2
JCHCTBUSL C ONOPOW Ha AITrOPUTM, MPEABAPUTEIHHO pa300paHHBIA COBMECTHO C,
UCTIOJIb3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (DU3MUECKHUE BEIUYUHBI: HA OCHOBE
aHaJIM3a YCJIOBMS 3aJaud 3allMChIBaTh KPATKOE YCJIOBME, BBIABIATH HENOCTAOLINE
Wi W30BITOYHBIE JaHHbIE, BbIOMpPATh 3aKOHbI W (QOPMYJIbI, HEOOXOAMMBIE IS
pELIECHMsI, TPOBOAUTH PAaCUYEThl U OLICHUBATh C IMOMOIUBID YUUTENS PEATMCTUYHOCTD



MOJyYEeHHOTO 3HAaueHUs (U3MUYECKON BENMYUHBL, [| WMETh MPEACTABICHUE O
npobyiieMax, KOTOpPblE MOXHO pEHIUTh MpU TOMOIIM (PUIUYECKUX METOJIOB;
UCTIONb3YSl OMHMCAaHWE WCCIICNOBaHUs, TIOCIE TPEABAPUTEIHHOTO OOCYXKICHUS C
MEJaroroM BBIJICIATh TMPOBEPSIEMOE MPEATON0KECHUE, OIECHUBATh MPABMIBHOCTH
MOpsiIKa  TPOBENICHUSI  WCCIIENOBAaHUS, JeNaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHWW M OMBITOB; [| yMeTh HAaXOAWTb C HCIOIb30BAaHUEM
U(GPOBBIX 00pPa30BaTEIBHBIX PECYPCOB OIBITHI 1O HAOMIOACHUIO (HU3MYECKUX
SBIICHUH WM (PU3UUECKUX CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HeioToHa, 3aKoHa
COXpaHEHUS PHEPTUHU; 3aBUCUMOCTh MEPHO/ia KOJIeOaHU TPy KUHHOTO MasTHUKA OT
MacChl Tpy3a W JKECTKOCTH MPYKWHBI W HE3aBUCUMOCTH OT aMIUIATYIBI MaJbIX
KoJieOaHU; MPSMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, paslioKeHHe Oeoro cBeTa B
CHEKTp; H3YUYCHHE CBOWCTB M300paKE€HUS B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHus TMpeaMera B coOuparome JnH3e;, HaONIoJAeHHUE CIUIONIHBIX W
JUHEHYATHIX CTIEKTPOB H3JIYUYCHUS): CaMOCTOATEIBHO COOUpATh YCTAHOBKY U3
M30BITOYHOrO Habopa 00OPY/IOBaHUS C OMOPOM Ha CXEMY; OMHCHIBATH XOJ| OMbITA U
ero pe3ynapTaThl, (QOPMYIHPOBATH BBIBOABI O]l PYKOBOJACTBOM Tieaarora; [ |
MPOBOJUTH TPU HEOOXOIMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, ONpenemsis CpeaHee
3HAYCHUE M3MEPAEMON BEIMYMHBI ((OKYCHOe paccmosHue coouparouel JuH3bl),
00OCHOBBIBaTh BHIOOP CIIOCOOa M3MEPEHHSI/M3MEPUTEIBLHOT0 Iprbopa; [ | MPOBOAUTH
COBMECTHO C IIEJaroroM HCCIEeIOBAaHUE 3aBHCHUMOCTEH (U3MYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHU TMpH
PaBHOYCKOPEHHOM JIBMKEHUU O€3 HadaJdbHOM CKOpPOCTH; Tepuoja KoJeOaHHit
MaTEeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPaKCHHS CBETa
OT yIJIa TaJCHUSI U YIJia TPEIOMJICHHUS OT yrila MaJIeHus): Tociae O0OCYKIEHUS T
PYKOBOJACTBOM Ieflarora IUIAaHUPOBATh HCCIICJIOBaHWE, COOHMpaTh YCTaHOBKY,
(bUKCHpPOBATh PE3yJbTATHI MOJYYECHHOW 3aBUCUMOCTH (DHM3UYECKUX BEIIUYWH B BHJIC
Tabnui 1 rpaduKoB, JeTIaTh BBIBOJBI 110 PE3yIbTaTaM HUCCIEAOBAHUS; [| COOTHOCHUTH
KOCBEHHBIC U3MEPEHHs (PU3UIECKIX BEIHUWH (CPEAHSIsI CKOPOCTh U YCKOpEHHE Telna
IpU PaBHOYCKOPEHHOM JABW)KCHUH, YCKOPEHHE CBOOOTHOTO MaACHHS, KECTKOCTH
NPYXUHBI, KOYPPUIIMEHT TPEHUS CKOIBKEHHsI, MEXaHMYecKasi paboTa U MOIIHOCTb,
JacToTa W TMEpUuoa KoJeOaHWi MaTeMaTHYeCKOrO0 W MPYKWHHOTO MAasTHHUKOB,
ONTUYECKAsl CUJIa COOMpAIOIIEH JMH3bI, PAIMOAKTUBHBINA (JOH): C MOMOIIBIO Te/1arora
IUIAHUPOBATh M3MEPEHUS; COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSATH
W3MEpEHHUs, CIenysl MPEII0)KCHHON MHCTPYKIIMH; BBIUYMCIISATh 3HAYECHNUE BEITMYUHBI U
aHAJIM3UPOBATh IIOJIYYCHHBIE pE3YNbTAaThl C YYE€TOM 3aJaHHON TIOTPEITHOCTH
u3MepeHuid; [ coOmrogaTh MpaBHia TEXHUKM O€30MacHOCTH Mpu pabore ¢
nabopaTOpHBIM ~ O0OPY/IOBAaHUEM  TIOC]IE  TPEIBAPUTEIBHOTO  OOCYXICHUS C
neaarorom; [ COmoCTaBIATh C TOMOIIBIO MEarora OCHOBHBIE MPU3HAKN U3YYEHHBIX
busnyeckux Mojeneil: MarepualibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUCUHBIN
UCTOYHHMK CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJelbh aTOMa, HYKJIOHHAas
MO/ aTOMHOTO Siipa C OTMOPO HAa METOJMYECKHE MaTepHalibl; [ | XapaKTepu30BaTh
MOCJI€ TPEIBAPUTEIBLHOTO OOCYXXJIEHUS C TMeJaroroM MPUHIUIB  JEHCTBUS



M3YYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOI Ha MX OMHMCAaHUS (B TOM
quCJIe: COUAOMETP, TaTUYUKH NOJI0KEHMSI, PACCTOSHHS U YCKOPEHUs, paKeTa, 9X0JO0T,
OYKH, TEPHUCKOMN, (poToamnmapar, ONTHUYECKHE CBETOBObI, CHEKTPOCKOM, TO3UMETD,
kamepa Bwibcona), wucnone3ys 1mudpoBbeie 00pa3oBaTeIbHBIE PECYpChl; [
WCIIOb30BaTh TIOJI PYKOBOJICTBOM II€Aarora CXE€Mbl M CXEMAaTUYHBIE PUCYHKH
U3YYEHHBIX  TEXHMYECKHX  YCTPOMCTB,  M3MEPUTENBHBIX  NPUOOPOB  H
TEXHOJIOTMYECKUX TPOIECCOB TMpPU PEIIEHUH Y4eOHO-NPAKTUYECKUX  3ajad;
ONTMUYECKHE CXEMbl I TOCTPOCHHUS U300paKEeHUW B IIJIOCKOM 3€pKajie |
cobuparomieit 1uH3e; [ | MPUBOJUTH MPUMEPHI/HAXOAUTh UHPOPMAIMIO O MpPUMEpPax
NPAKTUYECKOTO MCIOIb30BaHUs (DU3MUECKUX 3HAHMM B TIOBCEIHEBHOW KU3HU IS
oOecrieyeHus: 0€30MaCHOCTA TPH OOpaIllEHUH C MNpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMM, COXpPAaHEHHUS 3J0pOBbS U COOJIOJAEHHS HOPM DSKOJOTHYECKOI0
MOBEACHUS B OKpY’Karolle cpezae; [ OCyIIECTBIATh MOJ PYKOBOJCTBOM II€Aarora
nouck uHbopManuu (HU3NUECKOro copepx aHus B cetu MHTepHET, caMOCTOATEIHHO
dbopMyIupysi TOMCKOBBIA 3ampoc, HAXOAUTHh IYyTH OIpPEACNICHHUs JIOCTOBEPHOCTU
MOJIy4YEHHOW MH(OpMAllMM HAa OCHOBE HUMEIOIIUXCS 3HAHMA M JTONOJHUTEIBHBIX
MCTOYHHUKOB; [| HCIOJB30BaTh IpPHU BHIIOJHEHUH YYEOHBIX 3aJaHUM OTOOPaHHYIO
MEJaroroM  HAy4yHO-NOMYJISIPHYIO  JIUTEparypy  (U3MYECKOro  COJEp KaHMS,
COpAaBOYHBIE  MarTepuaibl, pecypcbl ceth VHTepHET; BiaAeTb NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMAIMU M3 OJHOM 3HAKOBOMU
CUCTEMBI B JIPYTyI0 C OMNOPOM Ha aNrOpUTM M YTOUHSAIONIME BOMPOCHI MEIarora;
CO3/1aBaTh I0/1 PyKOBOJCTBOM IeJlarora ¢ o0Cy»K/JJ€HUEM I1aHa paboThl MMCbMEHHbIE
M YCTHbIE COOOIEHHMS Ha OCHOBE HH(OpMALMKU U3 HECKOIbKUX HCTOYHUKOB
bu3nyecKkoro coiepx aHus, MyOJUYHO TPEACTABIATH PE3YJAbTaThl MPOEKTHON WU
HCCIIEN0BATENbCKON NIEATEIBHOCTH; MPU 3TOM T'PAMOTHO HMCHOJIb30BAaTh H3YyUYECHHBIM
MOHATUIHBIN anmapar U3y4aeMoro pasjaena (PU3UKA U CONPOBOXKIATh BBICTYIUICHHE
mpe3eHTaIuen ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATNYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHnoBanue
n/ pa3neioB U TeM Bceer KonTpoabn IIpakTH4yeck (ungpobeIc)
I DO DAMMEL Pﬁ P . o0pa3oBaTe/ibHbIE
porp 0 bIe padoThI e padoThl pecypesI
Pa3nes 1. @usnka u e€ pojib B NO3HAHNH OKPYKAOLIEro MUpPa
i bu6nuoreka LIOK
1.1 Pusuka - Hayka o 2 0 0 https://m.edsoo.ru/7f416
IPUPOIE 194
bubnuorexa [IOK
1.2 Dusmeckue 2 0 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBenHOHayUH bubmotexa [JOK
1.3 BIil METO/T 2 0 1 https://m.edsoo.ru/7f416
O3HaHUA 194
Hroro no paszneny 6

Paznea 2. IlepBona

YaJbHbIC CBCACHHUSA 0 CTPOCHHUU BEUIECTBA

bu6nuoreka [IOK
2.1 Crpocnue 1 0 0 https://m.eds00.ru/7f416
BEIECTBA
194
JBr>xeHue u bubmuorexa [IOK
2.2 B3aUMOJEICTBUE 2 0 1 https://m.edso0.ru/7f416
YaCTHI] BELIECTBA 194
ArperaTHble bub6nuorexa LIOK
2.3 COCTOSIHHS 2 0 0 https://m.edsoo.ru/7f416
BEILIECTBA 194
Hroro no pazgeny 5
Pasnen 3. /IBu:xkeHre M B3auMoJielicTBHE TeJl
bubmuorexa [IOK
3.1 Mexanuueckoe 3 0 0 https://m.edsoo.ru/7f416
JBIDKEHHIE
194
nepis, Macca bu6mmoreka [IOK
3.2 prHd, ’ 4 0 1 https://m.edsoo.ru/7f416
IUIOTHOCTH
194
bubmuorexa [IOK
3.3 Cuia. Buner cuin 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no pazgeny 21

Pa3zngen

4. JlaBjieHHEe TBEPABIX TeJl, }KUAKOCTEN U ra3oB

4.1

[aBienue.
[Tepenaua
JIaBJICHUS
TBEPIBIMH TEIIAMH,
JKUIKOCTSIMH U

ra3aMu

bu6nuoreka [IOK
https://m.edsoo.ru/7f416
194
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Tlaprenue bu6nmmoreka [IOK
4.2 5 0 0 https://m.edsoo0.ru/7f416
JKUJIKOCTH 194
bubmuorexa [IOK
4.3 Ammoceproe 6 0 0 https://m.edsoo.ru/7f416
JIaBJICHHE 194
JeiicTBue
JKUJKOCTHU U Ta3a Ha Bubmiorexa LIOK
4.4 N 7 1 3 https://m.edsoo0.ru/7f416
MOTPYXEHHOE B 194
HUX TEIJIO -
Hroro no pazueny 21
Pa3nes 5. PaGora u MoIHOCTh. JHeprus
bubmuorexa [IOK
5.1 Pabora 3 0 1 https://m.edso0.ru/7f416
MOII[HOCTb
194
pocThie bu6nmmoreka [IOK
5.2 P 5 0 1 https://m.edso0.ru/7f416
MECXAaHHU3MBbI
194
bu6nuoreka [IOK
5.3 Mexanuueckas 4 1 1 https://m.edso0.ru/7f416
SHEPTHUs
194
Hroro no pazaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12
ITPOI'PAMME
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8 KUIACC

KosnuecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ IpOrpaMMB1 Beero KOHT%OJILHBIE HpaRTﬁl/I‘IECKHe 06pazoBATEIbHbIE
paéoThI paéoThI pecype
Pasnea 1. TemoBble siBi1eHUs
. but6mmoreka [IOK
1.1 CtpoeHHe U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tennosrie nponeccs 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Paznea 2. DilekTpryecKrue 1 MATHUTHbIE SIBJICHUS
21 DJIeKTpUUECKUE 3apsiabl. 3apsHKEHHbBIE Tela 7 0 1 bu6nuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [IOK
2.2 [locTosIHHBIN AIIEKTPUYECKUI TOK 20 1 7 https.//m.edsoo.ru/7f4181ce
bubmuorexa [IOK
2.3 MarhutHpic sBiIeHH 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DneKTpOMarHuTHAsT UHIYKIIHS 4 0 0 https.//m.edsoo.ru/7f4181ce
Hroro no pazuneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KosnuecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ IpOrpaMMB1 Beero KOHT%OJILHBIE HpaRTﬁl/I‘IECKHe 06pazoBATEIbHbIE
paéoThI paéoThI pecype
Pa3znen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKkoe IBMKCHUE U CIIOCOOBI €T0 10 0 1 bubmuorexa [IOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
. but6mmoreka [IOK
1.2 B3aumoneiicTsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHBI COXpAHEHH 10 0 3 https://m.edsoo.ru/7f41a4a6
Htoro mo paszneny 40
Paznen 2. Mexannyeckue Koje0aHWsi M BOJHBI
bubmuorexa [IOK
2.1 MexaHndeckue KojieOaHus 7 0 3 https://m. edsoo.ru/7f41a4a6
bubmuorexa [IOK
2.2 MexaHuueckne BOJIHBL. 3BYK 8 1 3 https.//m.edsoo.ru/741a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMATHUTHOE TOJI€ ¥ DJI€KTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHuTHOE MOJIE U 6 0 2 bubnuorexa [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI paCIPOCTPAHCHHUS CBETA 6 0 2 https://m.edsoo.ru/7f41adab
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 PasnosxxeHue 6eoro cBeTa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
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Pa3znen 5. KBanroBble siBJIeHUS

bubmuorexa [IOK
51 Hcnyckanue 1 MorioieHne cBeTa arToMOM 4 0 1 https.//m.edsoo.ru/7f41a4a6
bu6nmuoreka [IOK
5.2 Crpoenue aTomHoro sapa 6 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmuorexa [IOK
5.3 fnepurie peakuun ! 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnea 6. IloBropnTe1bH0-000011a101IM I MOAYJIb
6.1 [ToBTOpeHue u 00001IEHUE COAePKAHMS 9 0 2 bubnmoreka [JOK
' Kypca Qu3mku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pasueny 9

OBILIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 102 3 27
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