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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no ¢usuke st 0O0ydaromMXcs C 3aJePXKKOM MCUXUYECKOro
pazButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 0011er0 00pa30BaHMs MOATOTOBJICHA Ha
ocHoBe DenepalibHOTO TOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHJAapTa OCHOBHOIO
obmero oOpazoBanus (IIpuka3 MunnpocBemenuss Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunuctepcTtBoM toctuninu Poccuiickoit @enepanuu 05.07.2021 r., per.
Homep 64101) (manee — PI'OC OOQO), IlpumepHONl amanTHPOBAHHON OCHOBHOWU
0o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIETo oOpa3oBaHHUS OOYydYaIOIMUXCS C
3aJIep kKoMl cuxuueckoro pazsutus (nanee — [TAOOIT OOO 3I1IP), ITpumepHoii paboueit
IporpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHus mo mpenMery «®Pusuka», Konnenmmu
npenoaaBanust ydebHoro mpenmera «®dusuka» B 00pa30BaTENbHBIX OpraHU3ALUAX
Poccuiickoii ®@enepanuu, peaanu3yronmx OCHOBHbIE 00HIe00pa30BaTeIbHbIE TPOTrPAMMBI,
[IpumepHON mpOrpaMMbl BOCHUTAHHS, C YYETOM PaCHpENENCHHBIX [0 Kilaccam
IpoBepsieMbIX TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS AJIallTUPOBAHHOM OCHOBHOM
o0pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHMsl OOYyYaroIIMXCSl C
3aJIep’KKON ICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYueOupiii  mpeamer  «®Pusuka»  SBISETCA  CHCTEMOOOPA3ylOIUM  JUIS
€CTECTBEHHOHAYYHBIX IPEIMETOB, IIOCKOJBbKY (PHU3MUYECKHEe 3aKOHbl MHMPO3AaHUS
SBJIAIOTCS. OCHOBOW COJIEpKaHUs KYypCOB XMMHH, OWOJIOTMH, reorpaduu U acTPOHOMHHU.
®du3rka BOOPYX)aeT OOydYalOMMXCA HAyYHBIM METOJOM TO3HAHUSA, MO3BOJISIIOIIUM
NOJIy4aTh OOBEKTUBHBIE 3HAHMS 00 OKPYXkAIOIEM MHUPE.

[IpeameT MakcMMaJIbHO HalpaBiieH Ha (OpMUPOBaHUE UHTEpECA K MPUPOJHOMY U
COLIMAJIBHOMY MUPY, COBEPILIEHCTBOBAHHUE MMO3HABATEIBHON JEATEIbHOCTH O0Yy4YarOIINUXCs
¢ 3IIP 3a cuer OBJAJEHUA MBICIUTEIbLHBIMU OIEpPAlUsIMUA CPaBHEHUS, OOOOILEHHUS,
pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBAaTh CBOE€ MHEHHE, (POPMHPOBAHHUE BO3MOMXKHOCTEU
COBMECTHOM JIE€ATEIBHOCTH.

N3yuenne ¢usukum crnocoOCTByeT pa3BuTU0O y  oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaXeHHs,  (PYHKIMOHAIbHOM  TPAMOTHOCTH,  YMEHMS
BOCIPUHUMATh W KPUTHYECKH aHAJU3UPOBaTh HH(OOPMALIMIO, MPEACTABICHHYIO B
pas3nuuHbIX (Qopmax. 3HAUMMOCTb NpEAMeTa A Pa3BUTUS KU3HEHHON KOMIETEHIIMU
00y4aromuxcst 3aKI0YaeTCs B YCBOCHHUH OCHOBBI (DU3MUECKUX 3HAHUHN, HEOOXOAUMBIX IS
MOBCEAHEBHOM U3HU; HABBIKOB 3/I0POBOr0 M O€30MacHOTO JJI YEJIOBEKA U OKPYkKarolen
ero cpenbl o0pa3a KU3HU; POPMUPOBAHUU IKOJIOTHUECKOU KYIbTYPHI.

[Iporpamma oTpaxkaer coaepkanue oOydeHus mnpeametry «Duszuka» € ydeTom
0coOBbIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydaronuxcsi ¢ 3IIP. OBnanenue maHHBIM
y4eOHBIM IIPEIMETOM MPEACTABIISIET ONPEACICHHYIO TPYIHOCTH A o0yyatomuxcs ¢ 3I1P.
DTO CBSI3aHO C OCOOCHHOCTSIMU MBICIUTEIBHON JEATEbHOCTH, MEePUOIUYECKUMHU
KOJICOAHUSIMU BHUMAaHUs, MajlbiM OOBEMOM IMaMSTH, HEJOCTATOYHOCTbIO OOIIEero 3amaca
3HaHUM, TNOHM)KEHHBIM I103HABAaTEIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM pPEUYEBOIO
pa3BUTHSL.

Jnsa mpeoponeHus TPyOHOCTEH B H3ydYeHUH Y4yeOHOro mpeamera «Dusukay
HeoOXouMa ajanTaius oObeMa M XapakTepa y4eOHOro mMarepuala K MO3HAaBaTEIbHBIM
BO3MOXKHOCTSIM JaHHOM KaTeroOpuu OOydYaroIIMXCs, YYET UX OCOOCHHOCTEW pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXKIPEAMETHBIX  CBS3€H,
IIOCTENIEHHOE YCIIO)KHEHNE U3y4aeMOro MaTepuania.



JlaHHas 1@porpaMMa KOHKPETH3UPYET COJEpKaHUE IPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHM OOpa30BATEIBHOIO CTAHAAPTa, PEKOMEHIYEMYIO
NIOCJIEI0BATEIbHOCT M3YyUEHUSl pa3/eioB (U3MKKM C Y4ETOM MEXIIPEIMETHBIX MU
BHYTPUIIPEIMETHBIX  CBsI3€d, JIOTMKM  y4eOHOro  Ipolecca, BO3pPacTHbIX U
IICUXOJIOTMUECKUX ocoOeHHocTell oOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOro 0OWIETO
o0Opa3oBaHMsl, ONpPEENsieT MUHUMAIbHBIA HA0Op OMBITOB, JEMOHCTpALM, MPOBOAUMBIX
y4HuTeNeM B Kilacce, 1a00paTOpPHbBIX PabOT, BHIIOIHAEMbBIX 00yUYatOIIMMHUCS.

MeTtoauueckoli OCHOBOM M3ydeHHs Kypca «Du3uka» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl  SBIISIETCS ~ CUCTEMHO-JESATEIBHOCTHBIA  MOAXOMA,  OOECIeYnBaOIIUI
JOCTHKEHHE JUYHOCTHBIX, METANpeIMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pPE3yJbTAaTOB IOCPEACTBOM OpPTraHM3alMd AKTUBHOW ITO3HABATEIBHOW JECATEIBHOCTU
00y4aromuxcsi, YT0 O4€Hb BaXHO Mpu 00yueHuu aeteit ¢ 3I1P, ni1s KoTopeIx XapakTepHO
CHIKECHHE MO3HABATEIBHON aKTUBHOCTH.

Henu n 3axa4n u3ydenust yaeOHoro npegmera «Pusuka»

Obwue yenu wusydeHuss ydeOHoro mnpeamera «®Dusukay mpencTaBICHbl B
[TpumepHoii paboyeil mporpaMme OCHOBHOTO 0OIIEro o0pa3oBaHuUs.

OcHOBHOM 1enbl0 OOydeHHs JeTel C 3aJepKKOM ICUXWYECKOro pa3BUTHs Ha
JAHHOM IIPEAMETE SBIIACTCA: IOBBIIMICHHE COLMAIBHOM aJanTaluy JeTeld uepes
npUMEHEHUE PU3NYECKUX 3HAHUM Ha PAKTHKE.

Jist oOywaromuxcss ¢ 3IIP, Tak ke, Kak W [ HOPMAaTUBHO PAa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBAMBAIOIIMX OCHOBHYIO 00pa30BaTENIbHYIO MPOrpaMMy, JOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKUE Yeau, Kak:

" OCBOCHME 3HAHUN O METO/axX HAy4YHOrO MO3HaHUA MpUPOAbl U (HOPMHPOBAHUE HA
ATOW OCHOBE MPENICTABIECHUN O PU3NYECKON KapTHHE MHPA;

" OBJAJCHUE YMEHUSMH MPOBOAUTH HAOMIONEHUS MPUPOIHBIX SIBICHUI, ONUCHIBATh U
0000111aTh pe3yabTaThl HAOMIOAEHUH, HCHOJIb30BaTh MPOCTHIE HW3MEPUTEIbHBIC
npuOopbl  UId  U3yuyeHUs (PU3NYECKUX SBJICHUM; MPENCTaBIATh Pe3yJbTaThl
HAOTIOACHUIN WIIM U3MEPEHHUM C TIOMOIIBIO TaOsuil, TpaUKOB M BBISBIATH HA ITOU
OCHOBE S3MIIMPUYECKUE 3aBHCHUMOCTH; IPUMEHSATHh IIOJIYYEHHbIE 3HAHUSA UL
OOBSICHEHHsT Pa3HOOOpa3HbIX MPUPOAHBIX SBICHUH M TMPOIECCOB, MNPUHIUIIOB
JIENUCTBUS BAKHEUIITUX TEXHUYECKUX YCTPONCTB, A PEIIeHUs GU3HMUECKUX 3a/1a4;

" pa3BUTUE I[I03HABATEJbHBIX HWHTEPECOB, WHTEUIEKTYalIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEN, CAaMOCTOSITEIBHOCTUA B IPUOOPETEHUH HOBBIX 3HAHUM, NIPU PEILICHUN
¢u3nuecKkux 3alady M BBINOJHEHUWU OSKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN C
UCIOJIb30BAHNEM UH(POPMALIMOHHBIX TEXHOIOTUH;

" BOCHHUTaHUE YOEKIECHHOCTH B BO3MOXXHOCTM T[O3HAHUS 3aKOHOB TMPUPOIBI, B
HEO0OXOIMMOCTH Pa3yMHOTO UCIOJIb30BAHMS TIOCTUKEHUN HAYKU M TEXHOJOTUN IS
JalbHEHIIEero pa3BUTHs YEIOBEYECKOTO OOIECTBA, YBAXKEHUSI K TBOPLIAM HAyKU U
TEXHUKHU; OTHOLIEHUS K (PU3MKE KaK K AIEMEHTY OOIIEUeIOBEYECKON KYJIbTYPHI;

" KCHOJb30BAaHUE MOJYYEHHBIX 3HAHUM W YMEHHUU JJI PELICHUs TPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM KHM3HU, oOecreueHus: 0€30MacHOCTU CBOEH KU3HU, PALMOHAIBHOTO
MIPUPOAOIIOJIB30BAHUS U OXPAHbI OKPY>KAIOLIEH CPE/IbI.

JlocTrkeHne 3THX 1enel 00ecrednBaeTcs PeIeHUEM CIEAYIOIMNX 3a0ay.

* 3HakoMCTBO oOydarommxcs ¢ 3[1P ¢ meTogamu uccienoBanusi OOBEKTOB U SBICHUN

IIPUPOLIBI;



" [NpUOOpPETEHHWE 3HAHUW O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX MU
KBAaHTOBBIX SIBIICHUSX, (PU3NUECKUX BEITUUNHAX, XapaKTEPU3YIOLUX 3T SIBICHHUS;

* (popmupoBaHME YMEHMI HAOMIOAAaTh MPUPOJIHBIE SIBICHHUS U BBIINOJIHATH OIIBITHI,
nabopaTropHble padOThl U 3KCIIEPUMEHTAIIBHBIE MCCIEAOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX IPUOOPOB, HIMPOKO IPUMEHSEMBIX B IPAKTUUECKOM KU3HH;

" OBINAJCHUE TAKHUMM TOHATHAMH, KaK IPHUPOJHOE SBICHUE, HMIUPHUYECKU
YCTaHOBJCHHBIN (hakT, mpolnema, THUIOTe3a, TEOPETHUYECKH BBIBOA, pE3yJbTaT
AKCIIEPUMEHTAIBHON NTPOBEPKH;

" [MOHUMAaHHME OTIUYMUN HAYYHBIX TAHHBIX OT HEMPOBEPEHHON MH(POPMAIINH, LIEHHOCTH
HAayKd JJig YAOBJICTBOPEHHsS] OBITOBBIX, IMPOU3BOJICTBEHHBIX M  KYJIBTYPHBIX
noTpeOHOCTEHN YeIoBeKa.

Ocob0ennocTH oTOOpa M aganTAlUM Y4eOHOIr0 MaTepuaJia no pusuke

OcHoBoil 00yuenus oOyuwaromuxcsi ¢ 3[IP Ha mpeameTax ecTECTBEHHOHAYYHOIO
IIUKJIa SBJISIETCS Pa3BUTUE y HUX OCHOBHBIX MBICIUTENBHBIX ONEpaluil (aHaau3, CUHTES,
CpaBHEHHME, OOOOLIEHNE) Ha OCHOBE BBIOJHEHUS Pa3BUBAIOIIMX YIOPAKHEHUH,
(¢opMUpOBaHHE TPUEMOB YMCTBEHHOH  palOOTBI: aHaIM3 HCXOJHBIX JaHHBIX,
IUIAHUPOBAHHME MaTepHalia, OCYIIECTBICHHE MOATAIHOIO U UTOrOBOIO CAaMOKOHTPOJIS, a
TaK)K€ OCYUIECTBIIAECTCS JIMKBUAALWS MPOOETIOB B 3HAHMSX, 3AKPEIJICHHME H3YyYEHHOTO
MaTepuanga, OTpabOTKa alropuTMOB, IMOBTOpPEHHE MpoieHHoro. bonbiioe 3HaueHue
NPUIAETCS YMEHUIO PAacCKa3aTh O BHIMOJHEHHOW paboTe ¢ MpaBUIIBHBIM yMOTpeOIeHHEM
COOTBETCTBYIOIIEH TEPMHUHOJOTUU U COONIOJICHHEM JIOTUYECKUX CBS3EH B HM3J1aracMoM
marepuaine. Jns odyuaronuxcs 3IIP Ha ypoBHE OCHOBHOrO OOIIero oOpa3oBaHUs MO-
NPEeKHEMY SIBIISIIOTCA XapaKTEPHBIMU: HEIOCTATOYHBIN YpPOBEHb Pa3BUTHS OTAEIHHBIX
NICUXWYECKUX TIPOIECCOB (BOCHPHATHS, BHUMAHHS, TMaMSITH, MBIIUICHUS), CHI)KCHHBIHN
YPOBEHBb MHTEIJIEKTYalIbHOTO Pa3BUTHsI, HU3KUN YPOBEHB BBITIOJHEHHs YIEOHBIX 3a/IaHUH,
HU3Kas ychnemwHocTb o0OydyeHus. Ilostomy mnpu wu3yyeHuum Qu3ukud Tpedyercs
LeJICHAIIPaBJICHHOE MHTEJUIEKTyalbHOoe pa3Butue oOydaromuxcs ¢ 3[IP, oTBevaromee nx
O0COOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHoctel obyvaronuxcs ¢ 3[1P tpebyer,
YTOOBI NMPU U3YYEHUU HOBOTO MaTepuaia 00s3aTeNbHO MPOUCXOIAMIIO MHOTOKPATHOE €ro
NOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOLIUX CBS3b
(U3MKY € KU3HBIO; aKTyaJIn3alMsl IEPBUYHOTO KUZHEHHOTO OMbITa O0YYaIOLTUXCS.

YcBoeHHe TpOrpaMMHOTO MaTepHala 1o (PU3MKe BbI3bIBACT OOJbIINE 3aTPYIHEHHS
y oOyuatoutuxcs ¢ I[P, mostomy Teopusi usydaercs 0e3 BBIBOJOB CIOKHBIX (OPMYII.
3amaun, TpeOyromMe MPUMEHEHHSI CJIOKHBIX MaTEeMAaTHYECKUX BBIYUCICHUN U (OpMYI, B
OCOOCHHOCTH TaKMX TeM, Kak «MexaHndeckoe IBWKCHHE», «ApXUMEIOBa CHIIay,
«MexaHnueckas SHepPTUs», «DIEKTPUICCKHUE SBICHUSD», « DIEKTPOMArHUTHBIC SBICHUS,
PEIIAIOTCS B KJIACCE C MOMOIIBIO0 YUUTEISI.

Oco0oe BHUMaHUE TMpPH HW3YYCHHHU Kypca (HU3UKHA YICNSICTCS TOCTAaHOBKE H
OpraHM3aIli JKCIEPUMEHTa, a TaKXKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXIOM
YpOK€) KpaTKOBPEMEHHBIX JE€MOHCTpaluil (BO3MOXKHO C HCIIOJIb30BAHUEM AIIEKTPOHHOMN
nemMoHcTpauuu). HekoTopele Tembl 00s3aTebHO  JOJDKHBI  BKIIIOYaTh — OTOPHbBIE
nabopatopHble pabOThI, KOTOPHIE pPa3BUBAIOT YMEHHE IOJb30BATHCA MPOCTEUIIUMU
npudopamMu, aHATU3UPOBATH MOJYUYCHHbIE JaHHbIE. B CBS3M ¢ 0COOCHHOCTSIMU MOBEACHHUS
U jedarenpbHocTH oOywaromuxcsi ¢ 3I[IP  (pacTopMOK€HHOCTh, HEOPTaHM30BAHHOCTD)
IPEIyCMOTPEH CTPOKAUIINK KOHTPOJIb 3a COONIOICHUEM MPaBUI TEXHUKUA OE30MaCHOCTH
IIPU [IPOBEJICHUH JIAOOPATOPHBIX U MIPAKTUUECKUX PadoT.



bonbioe BHUMaHue npu usyyeHun (pusuku nogpoctkamu c¢ 3[IP obOpamaercs Ha
OBJIAJICHUE HUMHU MPAKTUYECKUMH YMEHUSIMU M HaBblkamu. IIpemycmarpuBaercs
yYMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEJICHUH, BKIIOUEHUE OTIEIbHBIX TEM WJIM LIEJBIX
paszesnoB B MaTepuanbl s O030pHOTO, O3HAKOMUTEIBHOIO WM (DaKyJIbTaTHUBHOIO
nu3zydenusd. llpemiaraercst ymMeHbllieHHE 00bEMa MAaTEMaTUYECKUX BBIUMCICHUN 3a CUET
YBEJIMYEHUS] KAYECTBEHHOT'O ONUCAHUS SIBJICHUM U ITPOLIECCOB

JlocTaTOYyHOE KOJIMYECTBO BPEMEHH OTBOAMTCS Ha PACCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIINX CBSI3b (PU3UKH C )KU3HBIO, C TEMU SIBJICHUSIMH, HAOIIOIEHUSIMHU, KOTOPbIC
XOPOIIO W3BECTHHI YUYCHUKAM U3 UX KU3HEHHOTO OMBITA.

MaxkcruManabHO MCIONB3YIOTCS MEXIPEAMETHBIE CBA3H C TAaKUMHU JTUCIUIUIMHAMU,
Kak reorpadusi, xumus, Ouonorusa, T.K. oOydaromuecs ¢ 3[IP ocoGenHo HyxnaroTcs B
MPETOAHECEHNH OJHOTO M TOTO K€ Y4eOHOTro Marepualia B Pa3jIMYHBIX acleKTax, B €ro
BapbUPOBAHUHU, B HEOJHOKPATHOM TOBTOPEHHM M 3aKPEIUICHUU TOJYyYEHHBIX 3HAHUU U
npakTuueckux ymeHu. [1o3Bossisi paccMaTpuBaTh OJMH U TOT K€ YYEOHBIN MaTepuai C
pPa3HbIX TOYEK 3pEHHUs, MEXKIPEAMETHbIE CBSI3U CIOCOOCTBYIOT €ro Jy4IIeMmy
OCMBICJIEHHIO, 0Oo0Jiee NMPOYHOMY 3aKPEIUICHUIO MOJIYYEHHBIX 3HAHUNW U TNPAKTUYECKUX
YMEHHUM.

IIpumepHble BuAbI JesATedabHOCTH oOy4darommuxcst ¢ 3IIP, oOycioBiieHHbIE
0cOo0bIMH 00pa30BaTeJIbHBIMH NMOTPEOHOCTSIMH H 00ecHeYMBAKINNE OCMbICJICHHOE
OCBOCHHE COJlep:KaHuM 00pa3oBaHus N0 npeaMery «Puznka»

[IpumepHass Temarnyeckass U TEPMHHOJOTMYECKas JEKCHKa MO Kypcy (HU3UKH
cootBetcTByeT [IOOIT OOO.

Conepxxanue BUIOB JesarenbHOCTH oOydwatomuxcs ¢ 3IIP Ha ypokax ¢usuku
ompenensieTcss UX OocoObIMU 00pa3oBaTENbHBIMU TOTpeOHOCTSAMHU. [lomMumMO mIMpPOKO
ucnoiszyembix B [TOOIT OOO oOmux mjis BceX OOy4aroluxcs BHUJAOB JIESITEIHLHOCTH
CleyeT YCWINTh BUJbI NI€ATEIbHOCTH, cneuu(UuyHble JJi1 JTaHHOM KaTeropuH AETew,
oOecreuyrnBaroIie OCMBICIEHHOE OCBOCHHME COJEpKaHUS 00pa30BaHUS IO MpPEIMETY:
YCUJIEHUE MPEIMETHO-TIPAKTUYECKON NEATEIbHOCTH C AKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
OCBOEHHE MaTepHayia C ONOPON Ha aJIrOpPUTM; «IIOIIArOBOCTh» B M3YYEHHH MaTepuaa;
UCIIOJIb30BAHUE JIOTIOJHUTEIBHOM BU3YaJbHOM OMOPHI (CXEMbI, MIA0JIOHBI, OIOPHBIC
TaOJUIBI); pEUYeBOM OTYET O MpPOLECCe U pe3yJbTaTe AESITEIbHOCTU; BBIIOJIHEHUE
CHeNUaJIbHBIX  3aJaHuM, OOCCIEUYMBAIONIUX  KOPPEKIUIO  PETyIsIuu  y4eOHo-
M03HABATEJILHOM JESITEIBHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Hnst  obyuaromuxcss ¢ 3IIP  cyliecTBEHHBIM —SABISIIOTCS TPUEMBbI  pabOTHI C
JIEKCUYECKUM MaTepHasioM 1o npeamery. [IpoBoauTes cnennanbHas paboTa no BBEACHUIO
B aKTHUBHBIA CJIOBaph OOYYaIOIIMXCA COOTBETCTBYIOLIEH TEpMHUHOJOTUU. M3ydaemblie
TEPMUHBI BBOJSATCS HA IMOJMCEHCOPHOM OCHOBE, O0s3aTelibHa BHU3yallbHas MOIJIECPHKKA,
ITOPUTMbI PAOOTHI C ONIPE/IETICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyalll3al[ii TEPMUHOJIOTUH.

B cBsi3u ¢ ocoObiMu 00pa3zoBatesbHbIMU TOTpeOHOCTSIMU oOy4arommxcs ¢ 3I1P, mpu
IUIAHUPOBAaHUM PAOOTHI yYEHHMKA HAa YpPOKE CIENYyeT NPUICPKUBATHCSA CIICTYIOITUX
MOMEHTOB:

1. Ilpu ompoce HEoOXOaUMO: JaBaTh aJrOPUTM OTBETA; pa3pelIaTh MOJb30BATHCS
IUIAHOM, COCTAaBJIEHHBIM IPU MOATOTOBKE JOMAIHErO 3aJaHUs; JaBaTh OOJbLIE BPEMEHU
TOTOBUTBCSI K OTBETY Yy JIOCKHM; paspelmaTrh JejJaTh MpeJBApUTEIbHbIE 3allKCH,
MI0JIb30BATHCS HATJISTHBIMU TTOCOOHUSIMU.



2. ITo BO3MOKHOCTH 3a/1aBaTh OOYYaIOIIMMCS HABOASIIME U YTOUHSIOLIUE BOIPOCHI,
KOTOPBIE IOMOTYT UM NOCJIEI0BATENBHO U3JI0KUTh MaTepuall.

3. CucreMarndecKkd IPOBEPATh YCBOEHHWE Marepuajia Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOTO 0OHApYKEeHHsI POOEIIOB B MPOIIEIIEM MaTepHale.

4. B mporecce u3ydeHUs HOBOrO MaTepHalia BHUMaHUE YYCHUKOB oOpaiaercs Ha
HauOoJiee CIOXKHBIE pa3fienbl u3ydaemoit TeMbl. Heo6xoqumo yaiie oOpamarbes K HUM C
BOIIPOCAMH, BBIACHSIONIMMU OHUMAaHUE y4€OHOr0 MaTepHualia, CTUMYJIUPOBATH BOIIPOCHI
IIPU 3aTPYJHEHUSAX B YCBOCHUH HOBOI'O MaTepuaia.

Mecto yyeOHOro npeamera « ®u3nka» B y4eO0HOM ILIaHe

B coorBerctBuM ¢ @DeAepalbHBIM  TOCYAapCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTrO oO0miero oOpa3oBaHus yueOHBI mpeameT «Dusmka» BXOIUT B
IpPEAMETHYIO0 00J1acTh «ECTECTBEHHBIE HAYKH» U SIBISETCS 00S3aTEIbHBIM ISl H3yUYEHHUS.
Copepxxanue yueOHoro npeamera «Dusuka», npeacrasieHHoe B IIpumepHoil paboueit
nporpamme, cootBerctByer PI'OC OOO, I[IpumepHOil OCHOBHOW 00pa3oBaTEIbHOU
mporpaMme OCHOBHOTO o001iero oopaszoBanusi, [IpuMepHOI aganTUpOBaHHOW OCHOBHOMU
o0Opa3oBaTeNbHOM MporpaMmMe OCHOBHOrO oOmiero oOpa3oBaHHUs OOy4YaroIIUXCsl C
3a1EPKKOM IICUXUYECKOIO Pa3BUTHS.



COIEPKAHUE YYEBHOTI O IPE/IMETA «®PU3UKA»

7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUYU OKPY/KAI0IEero Mupa

®dusuka — Hayka O mpupone. fBiieHUs HPUPOIbI (MCl). PusnyecKue SBJICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

du3rYecKie BeIMYHHbL M3Meperne Gpu3ndecKkux BenmuuanH. Qusuyeckue npubopui’.
LHozcpewnocmov usmepenuti. MexxnyHapoHasi CHCTEMA €IUHUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3y4aloT Hpupony. EcmecmeenHo-
HAay4uvlli Memoo NO3HAHUA: HAONI00eHUe, NOCMAHOBKA HAYYHO20 8ONPOCA, BblOBUNCEHUE
eunomes, IKCHNEPUMEHM NO NposepKe 2unome3, 00bACHEHUe HAOAI00AeM0O20 ABIEHUS.
Onucanue gusuueckux aeieHull ¢ NOMOWbI0 Mooeel.

[IpeameT u MeTOaBI (PU3UKH.

3

Jemoncmpayuu

1. MexaHuyeckue, TeIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusnyeckue MPUOOPHl M MPOIEaypa MPSMBIX H3MEPCHHH aHAJIOTOBBIM H

U (POBBIM MPUOOPOM.
3. OnpeniesieHre MOrPENTHOCTH IKCIIEPUMEHTA.
Dponmanvhsle 1adopamopHble padomuvl UaIU IJ1IeKMPOHHAA OEMOHCIPAUUAL.
1.Onpenenenrie  1EHBI  JIENIEHUS  U3MEPUTEIBHOTO  mpubopa  (MCHONB3YsA
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).
2. U3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEa
3. Onpedenenue pazmepos Maivlx meil.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, ux pazmepul. Onvimsl, 00Ka3vl8aOwue
OUCKpemHoe cmpoeHue eujecmad.

JIBmxenue dactuil BeniecTBa. CBsI3b CKOPOCTH JBMXKCHHS YACTHUI[ C TEMIIEpaTypoi.
BpoyHnoBckoe aBmxenue, mubdysus. Bzaumodelicmeue uacmuy eeujecmsea. NPpUmMs’CceHue
U OMMAanKuganue.

ArperaTHble COCTOSIHUSI BEILECTBA: CMpoOeHue 2a308, HCUOKOCMeEU U MEEPObIX
(kpucmannuueckux) men. Bsaumocesase meocdy ceoucmeamu eewecmse 6 pAazHbiX
acpe2ammuvlX COCMOAHUAX U UX AMOMHO-MOAEKYIApHbIM cmpoeHuem. (Ocobennocmu
azpez2amHulx COCMOAHUL 800bL.

ﬂemoucmpauuu4

1. HaGmronenre 6poyHOBCKOTO IBUKEHUS.

2. HaGmonenune nuddysuu.

Dponmanvusle 1adopamopHvle padomul u OnbvIMbl

1. OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCTONIb30BaHueM (oTorpaduii).

2. OMnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.

! MC — seMeHTBI COIEpKAHMS, BKITIOUAIONUINE MEKIPEIMETHbIE CBSI3H, KOTOPHIE MOAPOOHEE PACKPHITHI B TEMATHUECKOM
TUIAaHWPOBAHU Y.

2 3jech M Janee KypCHBOM O0O3HAYCHBI TEMEI, M3ydEHHE KOTOPBIX MPOBOJMTCA B O3HAKOMHTEIbHOM Imame. Ilemaror
CaMOCTOSTEIILHO OIpeiessieT 00beM U3y4aeMoro MaTepuaa.

% Bee Jemoncrpamun i JlaGopaTopHble paGOTHI, IPEICTABICHHBIE B CONEPYKAHHH, NOMYCKACTCA (MOYXHO) IPOBOIHTH,
UCIIOJIb3Ysl MH(OPMAIIOHHBIE U AJIEKTPOHHBIE TEXHOJIOTHHU ((pOBBIe 00pa30BaTEILHBIC PECYPCHI).

* 3ech ¥ Janee IPHUBOAMTCS PACIIHPEHHbIA MepedeHb TaG0PATOPHBIX PAaGOT ¥ OIBITOB, U3 KOTOPOTO YUHTENb AEIACT BEIOOP
10 CBOEMY YCMOTPEHHIO.



3.0nbITBl  TI0 OOHApPYXEHUIO JCHCTBHS CHJ  MOJICKYJISIPHOTO — IPHUTSKEHUS
(271eKmpoHHas 0emoHCmpayusi).

Pa3nen 3. /IBuikeHue U B3aUMoOAeiCTBHE TeJl

Mexanuueckoe aBMXKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBUKeHHE. CKOPOCTb.
Cpeonss ckopocms npu HepagHomMepHoMm 0gudceruu. Pacuér myTH U BpeMEeHH JIBHXKECHHUS.

SABnenue unepuuu. 3axkon unepyuu. Bzaumooelicmeue men Kaxk npuduna usMeHeHus
ckopocmu osudicenusi men. Macca kak mepa unepmuocmu mena. IIIIOTHOCTh BellecTBa.
C6:3b nIOMHOCMU C KOIUYECMBOM MOAEKY 8 eOUHUYye 00bEMAa eeuecmsa.

Cuna Kak xapakTepucTHKa B3auMmozeicTtBusa ten. Cuza ynpyeocmu M 3akoH ['yka.
Hsmepenue cunvl ¢ nomowpbio ounamomempa. SIBnenue TAroTeHus u cuia tsoxectu. Cuna
msoicecmu Ha Opyeux niaanemax (MC). Bec tena. HeecomocTth. CrokeHHE CuI,
HAMpaBJICHHBIX MO OJHOW mpsimoil. PaBHopenctBytomas cwi. Cura mpenus. Tpenue
CKObCEeHUs: U mpeHue nokos. Tpenue 6 npupode u mexuuxe (MC).

ﬂemoucmpauuu3

1. HaGmonenne MexaHUn4eCcKoro JIBMKEHHUS Teia.

2 N3MepeHne CKOpOCTH MPSIMOJIMHEUHOTO JBUKEHUS.

3 HaOGmronenue siBiieHuss HHEPITUH.

4, HaGmronenre n3aMeHeHns CKOPOCTH MPY B3aUMOICHCTBUH TeJ.
5 CpaBHeHHME MacC 10 B3aUMOJICHCTBUIO TE.

6. CoxeHune CHJl, HaIllpaBJICHHBIX 11O OJTHOU ITPSMOM.

7. JleMOHCTpanus CUibl yIpyrocTy Ha pa3jIMdHbIX MaTepuaiax.
@ponmanvusle 1a00pamopHvle padbomul u ONbINGL.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JBHWKEHHA (IIApUKa B KHIKOCTH,
MOJIEJIN ANEKTPUUECKOTO aBTOMOOUJIS U T. I1.) (271eKMPOHHAA 0eMOHCMPAUUSL).

2. Onpenenenue cpenHeld CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa Io
HAKJIOHHOU INIOCKOCTH.

3. Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4, OneIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHHs (znedopmarun)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

S. OneITHI, AEMOHCTPUPYIOIIHNE 32aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHSI OT BEca

TeJla U XapaKTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B

Hasnenue. Cnocobvi ymeHvuleHus u yeeauveHus oOaeneHus. Jlagnenue easa.
3asucumocmsv oasnenus 2aza om 06véma, memnepamypwl. llepedaua dasnenus meépovimu
menamu, orcuokocmamu u easzamu. 3axon llackana. I[lneemamuuyeckue Mmawiumb.
3aBUCUMOCTh  JIaBJCHUS  KUAKOCTU OT riyounsl. Coobwarowuecs  cocyobl.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emumm u armocepHoe mgaBieHUE. [Ipuuumsl Cyuecmeosamus
6030ywuHou odonouxu 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo 0asneHus.
3asucumocms ammocgepro2o 0agnenus om 6blcomvl HAO yposHem mops. Ilpubopul Ons
uzmMeperus ammocgepHnozo 0asnieHus.

eiicmeue dcuokocmu u 2a3a HA NOSPYHCEHHOE 6 HUX meno. BpITalKuBaromas
(apxumenoBa) cuna. 3akon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Jlemoncmpayuu

1. 3aBUCHMMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.



[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmaromuecs cocyabl.
['mapaBauyeckuut mpecc.
[TposiBnenue nefcTBus aTMOC(HEPHOTO JaBICHMUS.
3aBUCHMOCTD BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOrPYKEHHON YacTH Tena U
IJIOTHOCTH KM JIKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
8. YcnoBue naBaHus TEJ: IUIABAHWE WM IMOTPYKEHHE TEl B 3aBUCHUMOCTHU OT
COOTHOILICHHMS TUIOTHOCTEN TEJIa U JKUIKOCTH.
Dponmanvusle 1abopamopHvle padomul u ONbLIMbL

ok wn

1. HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJE OT 00BEMa MOTPYXEHHOU B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHne BHITAIKMBAIOIIECH CUJIbI, TIEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIEH CHIIBI, AEHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT MacChl TeJa.

4, OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTHb  BBITAJKHUBAIOIICH  CHIIBI,

JEUCTBYIOIIEH Ha TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B MKHUAKOCTh YaCTU TeJa U
OT IJIOTHOCTH KUJIKOCTH.

d. KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHME JIOJKH U ONpPEIAECIICHUE
€€ rpy30I0AbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas padota. MOIIHOCTb.

[IpocTble MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno pasnosecus
puvluaza. Ilpumenenue npaeuna pasHogecusi pvluaea K O10KY. «30710moe npasuioy
mexanuku. KITJ mpocTeix Mexanu3MoB. [IpocTbie MexaHN3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunemuueckas u nomenyuanvruasn snepeus. llpeepawenue
00H020 8U0A MeXAHUYECKOU IHep2uU 8 Opy20u. 3aKOH COXPAHEHMsI SHEPTUU B MEXaHHUKE.

Jlemoncmpavyuu

1. [Tpumepnl TPOCTHIX MEXAHU3MOB.

DpoumanvHole ﬂaﬁopamopnbte3pa60mbt u onvimot’

1. OmnpeneneHue pabOTH CHIIBI TPEHUSI TIPU PAaBHOMEPHOM JBUKEHUU Teja TIO0
TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUil paBHOBECHSI pblyara.

3. N3amepenune KIIJ[ HakIOHHOM NIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAUUSL).

4, N3yueHne 3akoHa COXpPAaHEHHMS MEXAaHMYECKOW DHEpPruu (2J1eKmpoHHAA
oemoncmpauus).
8 KJIACC

Pa3neu 6. TensioBbIe ABJIEHUA

OcHo8Hble NONONHCEHUSL MONEK)YISPHO-KUHEMUYECKOU Meopul CmpoeHusl 8eujecmad.
Macca u pazmepvt amomos u monekyir. Onvimbsl, HOOMEEPHCOAIOUWUE OCHOBHbBIE
NOJIOHCEHUSL MOJIeKYNAPHO-KUHEMUYECKOU Meopul.

Mogenun  TBEpPAOro, JKHAKOIO W  Ta3000pa3HOrO0  COCTOSIHUW  BEIIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsicheHue ce0UcmME 2a308, HCUOKOCMEU U



meEpObIX mejl Ha OCHOBe NONONCEHUU MONEKYIAPHO-KuHemuyeckol meopuu. CMauyuBaHue
u KanuanapHele aenenus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cea3b memnepamypsi cO CKOPOCHbIO MENi08020 OBUHNCEHUS YACMUY.

BryTpennss sHeprusi. Cnocodwvl usmeneHus 6HympeHHel sHepeuu: menionepeoaid
u cogseputenue pabomvl. Buovl mennonepedauu: menionpoBoOHOCMb, KOHBEKYUS,
usLyyeHue.

KonnuectBo Temnotel. Yoenvnas mennoémkocms eewjecmsea. Tennoobmen u
menJioeoe pasHosecue. Ypasnenue meniogozo banrauca.

IInasnenue u omeepoesaHue Kpucmaiiuyeckux eewecms. Yoenvnas menioma
nnaenenus. Ilapoobpaszosanue u xoumoencayus. Hcnapenue (MC). Kunenue. Yoenvnas
menioma napooopazosanus. 3a8uUcumocms memnepamypvl KUNeHus. om ammoc@hepHozo
oaenenus. Baaxcnocmo 6030yxa.

DHeprus TOIuBa. YoenvHas menioma ccopaHus.

Ipunyunvr  pabomer  mennosvix Ogueameneu. KIIJ] mennosoeo osucamens.
Tennosvie osucamenu u sauwuma okpyxcarouei cpeovt (MC).

3axon coxpanenus u npespawenus dsuepeuu 8 menyogvlx npoyeccax (MC).

Jemoncmpayuu

1. Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

2. Hab6monenue nuddysuu.

3. Hab6nroneHue siBjeHUI cMaurBaHUS U KAMUIIPHBIX SBJICHUH.

4, HaOnronenue TenioBoro pacimpeHus Ted.

5. V3meHeHnue maBieHWS Ta3a NPU H3MEHCHHH O00BbEMa M HArpeBaHUM WITU
OXJIQXKICHHH.

6. [TpaBuna n3MepeHus TeMIepaTyphbl.

1. Bunae! Tenmonepenayu.

8. OxytaxxieHue IPU COBEPIIICHUN PaOOTHI.

Q. HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHe TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HalGnroneHue KUTECHUS.

12. HalGnrogeHue moCcTOSHCTBA TEMIIEpaTyphl MPHU IJIABJICHUH.
13. Mopenu TEIUIOBBIX ABATATEIEH.

Dpoumanvhsvle 1a60pamopHbvie padomsvl U ONvIMbL

1. OnpIThl MO OOHAPYXEHUIO JCHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSHKEHUS
(31eKkmponHan oemoncmpayus).

2. OnbITI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl MO HAOMIOACHUIO TEIUIOBOIO PACIIUPEHUS Ta30B, KUIAKOCTEH WU
TBEPABIX TEJL.

4, Onpenenenue AaBiIeHUs BO3AyXa B OaJIOHE MINPUIIA.

S. OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ero o0béma
Y HarpEBAaHMSI WJIA OXJIAXKICHMSL.

6. Habmionenne wu3MeHeHHMs BHYTPEHHEH DSHEpPruM Tella B pe3yjbTare
TEIUIoNepe auu U padOThl BHEIIHUX CHJL.

1. HccnenoBanue sBJIEHHS TEIUIOOOMEHAa NPU CMELIMBAHUM XOJOJHOM H
ropsi4eu BOJBI.

8. HccenenoBanue nporecca UCIIapeHus.

9. OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

10.  Onpeoenenue yoenvroti meniomol niagieHus ibod.



Paznen 7. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUS

Onekmpuszayusi men. JlBa poxa BIEKTPUYECKUX 3apsaaoB. Bi3anmonericTBue
3apsKEHHBIX TEl.

Onektpuyeckoe mnone. [lpunyun cynepnosuyuu 3leKmpuyeckux noaeu (Ha
KaueCmeeHHOM YPOGHe).

Hocumenu anexmpuueckux 3aps006. OnemeHmapHuli 21eKmpudecKuti 3apslo.
Cmpoenue amoma. IIpOBOJHUKU U AUDIICKTPUKU. 3aKOH COXPAHECHUS AJICKTPUUYECKOTO
3apsja.

DIEKTPUYECKUN TOK. Ycnosus cywecmeosanus snekmpuiecko2o moxa. VICTOUHUKU
MOCTOSTHHOTO  TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHUTHOE). DIeKMPUYeCKUuti MoK 68 HCUOKOCHAX U 2aA3ax.

PaGota ©  MOIIHOCTL  BJEKTPUUECKOTO ToKa. 3axon  [ocoyns—J/lenya.
Dnexkmpuueckue yenu u nompeoumenu 2J1eKmpuieckol sHepeu 8 ovimy. DIEKTpUUYecKas
nenb. Cuiia Toka. DiexkTpudeckoe HanpsbkeHue. CONpOTUBIICHHE NMPOBOJHUKA. YoenvHoe
conpomusnenue eewjecmea. 3akoH Owma 1ns ywactka nenu. llocienoBarenbHoe u
napasuielIbHOE€ COEIMHEHHUE IPOBOJIHUKOB. KopomKoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3auMOJEUCTBUE IOCTOSIHHBIX MAarHuTOB. MacHumHoe
none. Macnumuoe none 3emau u e2o 3HaueHue 0/ Hu3Hu Ha 3emne. Onvim Opcmeoa.
Macnumnoe none snekmpuyecko2o moka. llpumenenue 21eKmMpoMacHUmMo8 8 mexHuxe.
eticmeue macHumno20 nousi Ha NPOBOOHUK C MOKOM. DIeKmpoO8u2amenb noCmMosIHHO2O0
moka. Hcnonvzosanue s1ekmpoogueameneti 6 MeXHUYECKUX YCMpoucmeax u Ha
mpaHncnopme.

Onvimur  @apades. Aenenue snekmpomacHumuou uHoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocodvl nonyueHus 31eKmpudeckou dHepeuy. INEKTPOCTAHIIMN Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJekTpu3anus Ted.

JBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUA.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKY U AUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cToOuHNKHM TTOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

0. DIeKTpUYEeCKHl TOK B HKHUJIKOCTH.

1. T'a30BbIit pa3ps.

2. H3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. H3mepenwue >AeKTPUISCKOTO HATIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u MarasuH CONPOTHUBIICHUI.

15. BzaumopeiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuE HEBO3ZMOXKHOCTH Pa3/IeICHUS TTOJIFOCOB MarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmIT OpcTena.

19. MarauTHoe noJie ToKa. DJIEKTPOMarHur.

20.  [le¥icTBHE€ MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

R BO©O~NOOR~WNE



21.  DIeKTpoaBUTATENb IOCTOSIHHOTO TOKA.

22. HccnenoBaHue SBJICHUS DJICKTPOMArHUTHOW MHTYKIIHH.

23.  Omnbitel dapajes.

24. 3aBUCHMOCTH HaIlpaBJ€HUs] HHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBEHHSL.

25. DuekTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvhsle 1abopamoprHvle padomsvl U ONbLIMbL

1. OnpITeI  TIO  HAOJIOJMCHUIO  DJICKTPU3AIMK  TeJl HMHIAYKIUEH W TpH
CONPUKOCHOBCHHH.

2.  HccrmenoBanwe JCHCTBHS JJCKTPHYSCKOTO IO HAa TIPOBOJHHWKU MW
JTUDJICKTPUKH.

3. COopka 1 mpoBepKka paboThI IEKTPUICCKOM TIEMH TTOCTOSHHOTO TOKA.

4.  HM3mepeHue v peryJMpoOBaHKE CHJIBI TOKA.

5.  H3mepeHnue u peryJmpoBaHHE HAMPSKCHUS.

6.  Uccrneoosanue 3agucumocmu Cuivl mMoKd, UOywe2o wuepe3 pesucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSNCEHUSL HA Pe3UCope.

7. Onvimwl, 0eMoHCmMpupyouue 3a8UCUMOCHb IIEKMPULECKO20 CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU NONEPEUHO20 CEeYeHUs U Mamepua.d.

8.  Ilposepxa npasuna crodcenus HANPSNCEHUN NPU  NOCAe008AMENbHOM
COeOUHeHUU 08YX Pe3UCmopos.

9.  Ilposepxa npasuna 013 cuivl mMoka NpU NAPALIETbHOM COEOUHEHUU
Pe3UCmopos.

10. Ompegenenue pabOTHI ISKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. Omnpexnenenre MOIIHOCTHU IEKTPUUECKOTO TOKA, BHIJEISIEMOMN Ha PE3UCTOPE.

12. HccnengoBaHue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIaMIIOUKy, OT
HaIpsDKEHMS Ha HEW.

13. HccnepoBaHre MarHUTHOTO B3aUMOJIEHCTBHUS MOCTOSSHHBIX MarHUTOB.

14. VI3yuyeHue MarHUTHOIO MOJISl MOCTOSIHHBIX MarHUTOB MPHU UX 0ObETUHEHUH U
pazzeneHuu.

15. HccnengoBaHue AeMCTBUS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16.  OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI B3aUMOJIEUCTBUS KATYIIKHU C
TOKOM M MarHMTa OT CWJIBI TOKAa M HAIPaBJICHHUs TOKA B KaTYIIIKE.

17. W3yuyenue AeMCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi 21exmpoosueames.

19. MUsmepenue KIIJ rnmekTpoaBUTraTeIbHON YCTAHOBKHU.

20. OmnbITBl 1O HUCCIEAOBAHMIO  SIBICHHUS AJEKTPOMATHUTHOM  MHIYKLIHH:
UCCJIeIOBAHNE U3MEHEHUHN 3HAYEHUS U HANpaBJiIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znaea 8. Mexannueckue siBJICHHSA

MexaHnueckoe  JIBHIKCHHE. MarepuanbHass ~ TOYKA. Cucrema  orcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHKEHUSI. PABHOMEPHOE MPSAMOIUHENHOE JBHKECHUE.
Hepaenomeprnoe npsamonunetinoe ogudxcenue. CpeliHsIsl U MCHOBEHHAS CKOPOCHb mena npu
HepasHOMEPHOM OBUICEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudicenue. CBOOOTHOE TaeHUE.
Onwvimul [ anunes.

Jlunetinas u yenosas ckopocmu. LlenmpocmpemumenvHoe ycKopeHue.



IlepBbii 3akoH HbroroHa. Bropoii 3akoH Herorona. Tperuit 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon ['yka. Cuna mpeHnus: cuia mpeHus CKOIbIHCeHUs, Culd
MpeHUs NoKosl, opyaue Uuobl MpeHUsl.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaJieHHUS.
Heuowcenue nnanem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocmo
u nepezpys3Ku.

PaBHOBecue wMmaTepuanbHON TOUYKU. Abcontomuo meépooe meno. Pasnogecue
meépoo2o mena ¢ 3aKpeniéHHou ocvio paujenuss. MoMeHT cuibl. [{enmp msocecmu.

Nmnynsc tena. Hsmenenue umnyavca. Hmnyave cunvl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktuBnoe asuxenue (MC).

Mexannueckasi pabota U MOIIHOCTb. PaGoTa CHII TSXKECTH, ynpy2ocmu, mpeHus.
Cea3b snepeuu u pabomul. 1loTeHUHaNbHAS SHEPTUS TeJla, MOJHATOrO HaJl MOBEPXHOCTHIO
3eMiu. [lomenyuanvras suepeus cocamou npyxcunsvt. Kunernueckas sueprusi. Teopema o
KUHemu4eckou sHep2uy. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jemoncmpayuu

1. HaOmronenne MeXaHMYEeCKOTO JBHIKEHUSI Teja OTHOCHUTEIbHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHHE TyTeM W TPACKTOPHM JBIKCHHS OIHOTO M TOTO K€ Tena
OTHOCHUTETHHO Pa3HBIX TENI OTCUETA.

3. H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBHYKEHUS.

4, HccnenoBanre MprU3HAKOB PABHOYCKOPEHHOTO JTBMKCHHUSI.

S. HabGnronenue nBM>KEHUS Tella IO OKPYKHOCTH.

6. HabnroneHne MexaHWYeCKHUX SIBJICHHH, MPOUCXOMSIINX B CHCTEME OTCuéra

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM [BHKEHUM OTHOCHUTEIBHO KaOMHETa
(du3UKH.

7. 3aBUCHMOCTH YCKOPEHHUS TeJla OT MaCChl TeJla U ACHCTBYIOIICH Ha HETO CHJIBI.
8. Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.
Q. M3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepemaua umynbca Mpu B3aUMOJICHUCTBUU TEll.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

12. CoxpaHeHHre UMIYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHnue UMIyJbca IpU a0CONIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

14. HaGmroneHne peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW FHEPTUU MPU CBOOOTHOM MAJICHUU.

16. CoxpaHeHHe MEXaHMYECKOW SHEPTUU TPU JBIKEHUHW Tella IMOJA JEHCTBUEM
TIPY)KUHBI.

@Dponmanvusle 1a60pamopHvle padomul U ONbIN b

1. Koncmpyuposanue mpaxma o0ns pazeona u OanbHeuuleco pasHOMEPHO20
O0BUINCEHUS UWLAPUKA UTU METIENHCKU.

2. Onpenenenue CpeaHE CKOPOCTH CKOJBXKEHUS Opycka WIH JIBWKCHHS
HIapUKa 110 HAKJIOHHOM TIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBHOKEHUHU TIO
HaAKJIOHHOM MJIOCKOCTH.

4, HccnenoBanne 3aBUCHMOCTM NYTH OT BPEMEHH IPHU PABHOYCKOPEHHOM

JABUKCHHUU 0e3 HaYabHOU CKOpPOCTH.



5. HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH  CWJIbI TPCHHA  CKOJBXKCHHA OT CHJIbI
HOPMAJIBHOT'O OJABJICHHA.

6. Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUS.

7. Omnpenenenne KECTKOCTU TPYKHHBI.

8. Omnpenenenre pabOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JBM)KCHHH Tella TI0
TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenne  paboOThl  CWJIBI  YOPYTOCTH  TpPH  MOABEME  Tpy3a

C UCIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.
10. M3yueHue 3aKkOHA COXpAaHEHUS SHEPTHUH.

Paznen 9. Mexanuveckue Koja1e0aHus U BOJHBI

Konebarenbnoe nBmwkenne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWI: TIEPHO],
4acTtoTa, aMIumryaa. Mamemamuueckuu u npyxcunuvii masmuuku. [lpespawenue
SHepeUU Npu KoJ1ebameibHOM O8UNCEHUU.

3aryxatouue konedanus. BoiHyxneHHbIe Koiebanus. Pezonanc.

Mexanudeckue BoIHbI. CBOMCTBA MEXaHUUECKUX BOJIH. [Ip0o0oibHble U nonepeyHvie
80/IHbL. J[MIUHA 8OJIHBI U CKOPOCMb €€ pacnpocmpaHnerus. Mexanuueckue 80Hbl 8 MEEPOOM
mene, ceucmuyeckue oanvl (MC).

3ByK. I pomxocms 38yka u evicoma mona. Ompadicenue 38yka. Hngpassyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaOmronenne koieOaHMMI Ten mOJN JEWCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH.
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

(Dpoumaﬂbuble aadopamopHvle padbomost u OnbimMbl

1. Omnpenenenne 4acTOThI U MEPUO/Ia KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

2. Onpenenenue YacTOThl W TEpHOJa KoyieOaHWUN TMPYKUHHOTO MAasTHUKA
(271eKmpoHHas oemoncmpayusi).

3. HccnenoBanre 3aBUCUMOCTH TepUOJa KoJIEOAHWM IMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4, HccnenoBanre 3aBUCUMOCTH TIEpHo/ia KoJIeOaHUM MPYKUHHOTO MasiTHUKA OT
MACCHI Tpy3a (2/1eKmpPOHHASA 0eMOHCMPAUUSL).

5. [IpoBepka HE3aBUCHUMOCTH IepuUoja KoJieOaHWil TIpy3a, IMOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepUoa KojaeOaHU MPy>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

1. N3mepenue YCKOpPEHUSA CBOOOTHOTO aJICHUS (31eKkmponnasn
oemoncmpauusi).

SEORFREN

Pasnen 10. DiekTpoMarauTHoe 1oJjie M 3JIeKTPOMATHUTHBIE BOJHBI

DNeKTpOMarHuTHOE noJie. DneKTpoOMarHuTHbIE BOJIHBI. Ceoticmea
anekmpomazHumuvlx  6oan. Illkana  anekmpomacnumuvix — 6onH.  Hcnonvzoeanue
INEKMPOMASHUMHBIX 80JIH O COMOBOU CEA3U.



DJIeKTpOMarHuTHas mpupoja ceeta. CKkopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.
Jlemoncmpayuu
1. CBolCTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
DpoumanvHole Jlaﬁopamopittbze3 padomut u onvimot®
1. N3ydeHune CBOMCTB 2JIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0O MOOMIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbIE AABJIEHUS
JlyueBas Mopenb cBeta. Vcrounuku cBera. [lpsamonumennoe pacnpocmparnenue
ceema. 3ammenus Connya u Jlynol. Otpaxenue cBeta. [lnockoe 3epkano. 3axoH
ompasicenus ceema.
[Ipenominenue cBeta. 3aKOH MpeoMIIEHUs cBeTa. [lonnoe enympennee ompasjiceHue
ceema. Hcnonv3osanue nojiHo20 6HYMpeHHe20 OMPaxiceHus 8 ONMU4ecKuUx c6emosoodax.
Jlunza. Xox nydeit B iuH3e. Onmuyeckas cucmema pomoannapama, MUKpPOCKONA u
meneckona (MC). I'na3z xax onmuyeckasn cucmema. bauzopykocms u 0aibHO30pKOCHb.
Paznoowcenue  benoco ceema 6 cnekmp. Onvimvi  Hviomona. Cnooscenue
CNEKMPATbHBIX YBEMO8.
Jemoncmpavyuu
[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuyeckui CBETOBO/I.
Xon nyuyei B coOuparolei JImH3e.
XO0J ny4yer B pacCenBAIOIIECH JIMH3E.
[Tony4yenune n300paxeHut ¢ MTOMOIIBIO JIMH3.
[Tpuniun aevictBus doToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
0. Mogens rnasa.
1. Pasnoxenue 0eoro cBeTa B CIIEKT].
2. TlomyueHue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IBETOB.
Dpoumanvhsvle 1a60pamopHbvie padomsvl U ONvIMbL

FRBOONOOAWNE

1. HccnenoBanre 3aBUCUMOCTH yria OTPaKEHHS CBETOBOrO Jiyda OT yrja
najCHUSI.

2. M3y4yenne XxapaKTepruCTUK H300paKeHUs IIPEIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanre 3aBUCMMOCTH YIJla TPEJOMJICHHMS CBETOBOTO Jiyda OT yrja
naJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4, [TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. OmnpeneneHue (HOKYCHOIO PACCTOSIHUSI U ONTHYECKOM CHJIBI CcOOMparoiiei
JIAH3BI (271eKMPOHHAA 0EMOHCMPAUUL).

6. OmpITBI  TIO  Pa3lIOKEHHUIO OCJIOoro cBeTa B CHEKTp  (2J1eKmpOHHAA
oemoncmpauusi).

1. OnpITEl 10 BOCHPUATHIO I[BETA IMPEAMETOB IMPU HX HAOIIOACHUM Yepes3

[[BETOBBIE (DPUIIBTPHI.

Pa3gen 12. KBanroBble ABJICHUSA



Onvimur  Pezepgpopoa w 1muna”eTapHass Mmojelb aroma. Mogens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, 6ema- u ecamma-uznyuenus. CTpoeHHUE aTOMHOIO sijipa.
Hyxnonnas mooens amomnozo siopa. Mzomonvl. PaduoaxmusHuvle npespawenus. Ilepuoo
noypacnaoa amomHsix soep.

SnepHbie peakiu. 3aKOHBI COXPAaHEHUsI 3apsiIOBOTO0 U MAacCOBOTO uucen. Peakyuu
cunmesa u oenenus s0ep. Ucmounuku suepeuu Connya u 36€30 (MC).

SnepHas sHepreTuka. /fericmeus paouoakmueHblx U3Iy4eHUll Ha HCUBbIE OP2AHUIMbL
(MC).

Hemoncmpayuu

1. CrekTpbl U3ITy4YEHHS] U TTOTJIOLICHHUS.

2. CrexTpsl pa3IMYHbIX Ta30B.

3. CrnexkTtp Bogopoa.

4, Hab6mronenue TpekoB B kamepe Busibcona.

5. PaboTa cuérumka HOHU3UPYIOIINX U3ITYyYCHUH.

6. Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

DpoumanvHovle 1a60pamopHbvie padomsvl U ONbIMbL

1. HccnenoBanre TPEKOB: U3MEPEHUE SHEPTHM YACTHUIIBI 10 TOPMO3HOMY ITYTH
(o doTorpadusam) (1ekmpoHnas demMoHcmpayus,).

2. N3mepenue paagnoakTUBHOTO (DOHA (91eKmpoHHan demoncmpayus).

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb

[ToBTOpHUTENHEHO-0000IIAIOIINIA MOAYJb MpeAHa3HAYEH JI1 CUCTEMAaTH3aluud |
000011IeHHs] MPEIMETHOTO COJIEpKaHUSI M OMbITa AESATEIbHOCTH, MPUOOPETEHHOTO MNpU
U3Y4YEHUU BCEro Kypca (QU3HUKU.

[Ipy u3ydyeHMrM HNAHHOTO MOIYJS PEATM3YIOTCSI M CHCTEMATHU3UPYIOTCS BHJIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX OO0ECHeunBaeTcs JAOCTH)KEHHE IMPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3ylbTaToOB OOydeHHUs, (OPMUPYETCS ECTECTBEHHO-
Hay4YHasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB MCCIEAOBAHUS SIBICHUN NMPUPOABI U
TE€XHHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATh (PU3NUECKUE SABJICHUS, IPUMEHSS [TOJyYCHHbIE
3HaHMS, pelaTh 3a1a4M, B TOM YUCJIE KAUECTBEHHBIEC U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIIMATBEHO E€STEIBHOCTHBIN XapaKTep JaHHOTO pa3zeiia peaIn3yeTcs 3a CUET
TOT0, YTO YYalIMeCs BBIMOJHSIIOT 3a1aHUs, B KOTOPBIX UM MPEIIaracTcs:

" Ha OCHOBE IOJIYYEHHBIX 3HAHWHA PACNO3HABATh U HAYYHO OOBACHATH (PU3MUECKUE
SIBJICHUS B OKPYXKAIOLIEH IPUPOE U IMOBCEAHEBHOM KU3HU;

" MCIIOJIB30BaTh II0J] PYKOBOJACTBOM II€Aarora Hay4YHbIE METOABI HCCIIETOBAHUS
¢u3NUecKuX SBICHHM, B TOM 4YHUCJIE [JIi NPOBEPKH THUIOTE3 M MOTyYEHUs
TEOPETUUECKUX BBIBOJIOB;

" OOBSICHATH C ONOPOM HA TUAAKTUYECKHUIM MaTrepuai nocie o0CyKIEeHHUs C Me1aroroM
Hay4YHbIE OCHOBBI HauOoOJiee BAXKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMmep, MPaKTHYECKOIO HCIIONb30BAHUS PA3JIMYHBIX HCTOYHHKOB SHEPIHMM Ha
OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX N3BECTHBIX BUJIOB SHEPTUU.
Kaxnas u3 TteM gaHHOrO paszena BKIIOYAET 3KCIEPHMEHTAIBHOE MCCIIENOBAHUE

0000mIaroIero xapakTepa Ha YCMOTPEHHE Teaarora W Tpu ero mnomoimd. Pazmen
3aBeplIaeTCs MPOBEACHUEM TUArHOCTHYECKONW M OLEHOYHOW padOThl 32 KypC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B memom pesynbpTaThl ocBoeHHs oOydaromumucs ¢ 3IIP ydyeOGHOro mnpeamera
«Du3uka» JOHKHBI COBIIANATh C pe3yjabTaTaMd IPUMEPHON padodeii mporpaMMbl
OCHOBHOTI'O O0IIIETO 00pa30oBaHMs.

HauOoiee 3HaYNMBIMH SIBISTFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIHS K O0YyUYEHHIO U IIeJIeHANPaBIeHHON MO3HABATEIBHOMN 1eATEeIbHOCTH;

YCTaHOBKA HA OCMBICIICHHE JIMYHOTO OIBITA, HAOMIOACHWNA 3a (U3NYECKUMU
IKCIIEPUMEHTAMU;

YCTaHOBKa Ha OCMBICICHHE pe3yJbTaTOB HAONIONEHUN 3a MPUPOAHBIMU U
TEXHOTCHHBIMHU SIBJICHUSAMH C TIO3UIHNNA (PU3HUUECKUX 3aKOHOB;

CIIOCOOHOCTh ~ OLIEHMBATh MPOUCXOASIIME M3MEHEHUS M HUX MOCJIEICTBUS;
(opMyIMpOBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

NOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTU 4epe3 MPaKTUUYECKYIO IESTENIbHOCTb
(Ipu COBMECTHOM BBITIOJIHEHUU JIAOOPATOPHBIX MPAKTUYECKUX PaldoT);

YMEHHUE pa3inyaTh y4yeOHbIE CHUTyalluu, B KOTOpbIX ydamuics c¢ 3IIP moxer
JIICTBOBATh CaMOCTOSITENIBHO, U CUTYyalllH, I/I€ CJIEIYyEeT BOCIOJb30BAaThCS CIPABOYHOMN
uHbOpMaIet U IPYyTUMH BCIIOMOTATEIbHBIMU CPEJICTBAMM;

CIIOCOOHOCTh MPUHUMATh PEIICHHE B XU3HEHHOW CHUTyallud Ha OCHOBE MEpeHOoca
MOJTyYEHHBIX B X0/€ 00y4eHHs (PU3NUECKHUX 3HAHUH B aKTyalbHYIO CUTYAIIHIO;

CIOCOOHOCTH COOMIOAATh B MOBCEAHEBHOW JKU3HH TpaBHUiIa JTMYHON OE30MacCHOCTH
Ha OCHOBE MOHUMAaHUS (PU3NYECKUX SABJIICHUHN M 3HAHMSI 3aKOHOB (DU3HKHU;

YMEHUE KPUTHUYECKH OLEHUBATH IMOJYYEHHYI0 OT coOecelHHKa HH(POpMAIHIO,
COOTHOCS €€ CO 3HaHHEeM (PM3HUECKUX 3aKOHOB;

CIIOCOOHOCTh TepeaaTh CBOU COOOPaKEHMsS, YMO3AKJIIOUEHHsS] TaK, YTOOBI OBIThH
TIOHSITBIM JIDYTUM Y€JIOBCKOM;

aJIeKBaTHOCTb TIOBEJAEHUS O0OYy4Yarollerocs ¢ TOYKM 3pEHUs] ONAacCHOCTH WM
0€e30MacHOCTH 11 ce0s WM AJIs1 OKPY>KAIOIIHX;

yBa)KE€HUE K TPYAY U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

yrayOieHue TMpeACTaBIeHWH O LEeJOCTHOM KapTMHE MHpa Ha  OCHOBE
IPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH M MPAKTUIECKUX YMECHUI.

METAIIPEAMETHBIE PE3YJIBTATHI

Osnadenue yHugepcanbHbIMU yY4eOHbIMU NO3ZHABAM E/IbHBIMU OCUCH GUAMU:

BBISIBJISITH IPUYUHBI U CIICJICTBUS IPOCTHIX (DU3NUYECKUX SIBJICHUM;

onpenensaTh (¢GU3MYECKUE TOHATHSA, CO3/aBaTh O00O0OIECHMS, YCTaHABIWBAaTh
aHaJIOTUM, KJIACCU(UIIMPOBATh, CAMOCTOSITEILHO BBHIOUPATh OCHOBAHUS U KPUTEPUHU JJIS
KJaccu(uKaIMy, HWCIOIb3ysl CIPABOYHYIO HH(OpPMAIMI0O M OMUPAsICh Ha alfOPUTM
y4eOHBIX JIEHCTBUIA;

YCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHbIE CBsI3H, CTPOUTH JIOTHYECKOE
paccykJeHue, YMO3aKIOUeHHe (MHAYKTUBHOE, NEIYKTUBHOE, MO aHAJIOTMU) U JeiaTh
BBIBO/IbI MI0]1 PYKOBOJICTBOM I1€/1arora;

UCKaTh WX OTOMpaTh WH(OpPMAIMIO WM JAaHHBIE W3 HCTOYHUKOB C YYETOM
NpEeVIOKEHHON YUeOHOM 3a/1auu U 3aJIaHHBIX KPUTEPUEB.



CO3/71aBaTh, MPUMEHATh U MPEoOPa30BbIBATh 3HAKK M CHUMBOJIbI, MOACIUA U CXEMBI
JUTSl pelieHusl yueOHbIX M TO3HABATENbHBIX 33/1a4;

C TIOMOIIBIO TEeAarora WIM CaMOCTOSITENBHO TMPOBOJUTH OIBIT, HECIOXHBIN
HKCIIEPUMEHT IO YCTAHOBJIECHUIO OCOOEHHOCTEHN (PU3MUECKOr0 OOBEKTA UM SIBJICHHUS;

npeoOpa3oBbIBATh MHPOPMAITHIO U3 OJHOTO BU/IA B IPYroM (TaOJIHILy B TEKCT U TIp.);

yCTaHABJIMBATh B3aUMOCBSI3b (PU3MYECKUX SIBJICHUH M MPOIIECCOB, HCIOJIb3YS
QITOPUTM Y4E€OHBIX JIEHCTBHIA.

Osnadenue ynusepcanibHbIMU y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMGUAMU:

OCO3HaHHO HCIIOJb30BAaTh pEYEBBIE CPEJICTBA B COOTBETCTBHM C 3ajadei
KOMMYHUKAIIMU JJIs BBIPQYKEHHSI CBOMX MBICICH M TMOTPEOHOCTEH ISl TJIAHUPOBAHUS
CBOCH JCITECIbHOCTH;

OpPraHM30BBIBATh y4eOHOE B3aMMOJACHCTBHE B Tpymne (OnpeneisTh OOIue IenH,
pacnpenenarb poJiv, J0roBapuBaThCA APYT C APYTOM H T. 11.).

LEJICHAIIPABIICHHO UCII0JIb30BATh UH(OPMAITMOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTUH, HEOOXOAUMBIEC JUIsl pEIICHUSI yUeOHBIX U MPAKTUYECKUX (HU3UUECKUX 3a/1a4;

OpraHMU30BbIBaTh Y4YEOHOE COTPYAHMYECTBO U COBMECTHYIO JI€ATEIBHOCTh C
YUUTENIEM U CBEPCTHUKAMHU B MPOIECCE 3aHATUM (PUUKOH.

Osnadenue yHueepcanbHblMuU y4eOHbIMU PE2YIAMUGHBIMU OClICHBUAMUL:

MOHUMATh 1IEJTU €CTEeCTBEHHOHAYYHOTO0 OOy4YeHHsI, CTaBUTh U (HOPMYIUPOBATH IS
ce0s1 HOBBIE 3a/1a4 B yueOe U M03HABATEIbHOM 1€ATEIbHOCTH;

oOHapyxuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, ONPEALATh LIeJb Y4eOHOM
NEeSATEIbHOCTH;

CaMOCTOSITENIbHO WJIH C TTIOMOILBIO YYUTENS MIIAaHUPOBATh yTH TOCTHUKEHUS 1IEJIeH B
(GU3MYECKNX SKCIEPUMEHTAaX, B TOM 4YHUCJE ajlbTepHATHBHBIC, OCO3HAHHO BBHIOMPATH
HauOoJsee 3 (PeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX U TTO3HABATEIbHBIX 33]1a4;

COOTHOCUTh CBOM TPAKTHUYECKUE JEUCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaAMM,
OCYLIECTBJIATH KOHTPOJIb CBOEW JEATEIBHOCTH B IIPOLIECCE JOCTMXKEHHUS PE3yJIbTara,
OTIpeNIeNsATh CIOCOObI JEHCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUM M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICUCTBHS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIlUEH

PaBUJIHLHOCTD BBITIOJIHEHUSI JKCIIEPUMEHTAIbHOM y4eOHOW 3ajaun, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHUS;

BJIQJICHUE OCHOBAMHM CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PpEIICHUH U
OCYULIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHOW U MO3HABATEIILHOM ACSITEIbHOCTH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH €€ U3MEHEHHUS,

NpeABUIICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPU PEIICHUH Y4eOHOM
3a/1a4u;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.



IHHPEAMETHBIE PE3YJIBTATDBI

TpeGoBanuss K mnpeaMeTHBIM Ppe3yJbTaTaM OCBOEHHMSI Y4eOHOro mnpeaMera
«Pusukay, pacnpeaejeHHble 0 roaM 00y4eHust

Pesynprathl 1m0 rojgaM (OpMYIHPYIOTCS MO TPUHIMIY JA00aBICHUS HOBBIX
pe3ynbTaTOB OT roja K roay (pe3ynbTaTbl OUYEPEAHOrO rojia M0 YMOTYAHUIO BKIIIOYAIOT
pe3ynbTaThl MPEABIYIIUX JIET).

7 KUIIACC
[IpeameTHble  pe3ynabTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpaXkaThb
c(OpPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

— OpHUEHTUPOBATHCS B TOHATHSAX M ONEPUPOBATh HMMH Ha 0a30BOM ypOBHE:
¢usznyeckue M XUMHYECKHE SIBJICHUS; HAOIIOACHUE, DKCIEPUMEHT, MOJEIb,
TUIOTE3a; E€OUHUIBI (PU3MYECKHX BEJIMYMH;, aTOM, MOJIEKYJla, arperaTHble
COCTOSIHMSI BelllecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE); MEXaHUUECKOE JIBHIKEHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHENWHOE), TPACKTOPU,
paBHOJEUCTBYIOIIAs Ccwi, Aeopmanus (ymnpyras, IJIacTHYECKasl), HEBECOMOCTD,
COOOIIAIOLINECS COCY/IbI, C OIOPOM Ha TUAAKTUYECKUI MaTepHra

— paznmuuath sBiIeHuA (Auddy3us; TEIoBOe JABMKEHUE YAaCTHIl BEIIECTBA,;
PaBHOMEPHOE JIBM)KCHHE; HEPAaBHOMEPHOE JIBH)KCHHE; MHEPIMS; B3aUMOJECHCTBUE
TEJ; pasHogecue MmMeEEPObLIX MmeNl C 3AKPEenIéHHOU OCblo 68paujeHuss; Tepeaada
JABJIEHUSl TBEPIBIMU TEJIaMH, KUJIKOCTAMU M Ta3aMu; aTMOC(EPHOE [1aBIICHUE;
IUIaBaHUE TeJN; TNPEBPALIEHUS MEXaHWYECKOM DHHEPruH) IO ONHCAHHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
duznyeckoe sBJICHUE, OCIIE MPEIBAPUTEIILHOTO OOCYKICHHUS C MEAarorom;

— pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleMm
MUpE, B TOM uHclie (U3MYECKUE SBICHUS B NPUPOAE: MPUMEPhl JIBHKEHHUS C
pPa3TUYHBIMU CKOPOCTSAMHM B )KMBOM U HEXXUBOW MPUPOJE; NEUCTBUE CUIIbI TPEHHUS B
NpUPOAE M TEXHUKE;, BIMSHUE aTMOC(EPHOrO IABJIEHUS Ha >KUBOM OpraHu3M;
IJIaBaHUE PBIO; pblYard B TeJle YEJIOBEKa; MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3alayy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3MYECKHUX
SIBJICHUM C TTIOMOIIBIO MeJarora;

— ONKCHIBaTh HU3YYEHHbIE CBOWCTBA Tel W (U3NYECKUE SBJICHHS, HCIIOJIb3YS
¢usznyeckue BeNMWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IIYTh,
CKOPOCTb, CpEAHsSsi CKOPOCTb, CWJa YNPYTrOCTH, CHJIA TSDKECTH, BEC Tella, CHjia
TpeHUs, JAaBJleHHE (TBEPAOrO TeENa, MXKUIAKOCTH, ras3a), BBITAJKHUBAIOLIAs CuUJia,
MexaHudeckas paboTa, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbI, KO3(PQPUIHEHT
MOJIE3HOTO JIEUCTBHUSI MEXAHU3MOB, KMHETUYECKAas M TMOTEHLMAJIbHAs JHEPrus) ¢
OMOPO Ha CXeMy; MPHU ONMMCAHUM PACKPHIBATH (PU3UUECKUN CMBICI UCIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI PUZNUECKUX BEIIMYUH, HAXOOUMb opMybl,
cesazvisarowue OAHHYI0 (QUUYECKVIO 8eIUYUHY C OpYeUMU GeTUYUHAMU, CMPOUNb
epagurku  U3YYeHHBIX 3asucumocmel  (Qusuyeckux GeiuyuH C ONOpON Ha
TUAAKTUYECKUI MaTepua,

— XapaKTepu30BaTh CBOMCTBA Ted, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, HCIIONIb3Ys
MpaBUJIa CIOKEHUS CUII (BAOJIb OJJHOM MpsIMON), 3axoH I yka, 3axon Ilackans, 3aKon
Apxumeoa, npasuno pasnosecus pviuaza (610Ka), «3010moe Npasuio» MexXaHuku,
3aKOH COXPaHEHHMsS MEXaHWYECKOM HSHEpruu; NpH 3STOM J1aBaTh CIOBECHYIO



(GOpMYIMPOBKY 3aKOHA U 3aNUCHIGAMb €20 MAMeMamuyeckoe GblpadiceHue noo
PYKOBOOCMBOM nedazoza ¢ 00cydcoeHuem niana pabomol;

OOBSACHATH (U3UUECKHE SIBICHUS, MPOLIECChl U CBOWMCTBA TEJN, B TOM YHCIE U
B KOHTEKCTE CHUTYyalHil IMPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: IMpPU MOMOIIU
MIeIarora BBISBIATH PUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEeHUE u3 1—2
JIOTHYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA (U3UYECKUX SBICHUH,
du3nYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

pemaTh THUIOBBIE pPAc4YETHBIE 3aladyd B 1JEHCTBHE C ONOPOM HA AJITOPUTM,
MpeIBapUTENbHO Pa300paHHBIA COBMECTHO C TMEAaroroM, MCIHOJIb3ys 3aKOHBI U
dbopMyIbl, CBS3bIBAIOIINE (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBUS
3a/layd 3alKcChiBaTh KPATKOE YCIOBHUE, MOJICTAaBIATh (DU3UUECKUE BEIUYUHBI B
dbopMysIbl U MPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIC JTaHHBIE, HEOOXOJIUMBbIE
JUIS  peUIeHHs] 3ajad, OLECHUBATh PEATMCTUYHOCTh IOJYyYEHHOW (QU3NYECKOU
BEJINYMHBIL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh NpPU NOMOLIM (U3HUUECKUX
METO/IOB TMOCJE NPEIBAPUTEIBLHOTO OOCYXKJIECHHS C TMEeAaroroM; IMpyd MOMOIIU
[IeJarora B OIMCAHMM WCCIECIOBAHMS BBIICIATH NPOBEPSIEMOE MPEAIONIOKEHHE
(rumoTe3y), ¢ OmOpod Ha  JOUAAKTHYECKHM  Marepuayl  pa3iauyarb U
UHTEPIIPETUPOBATh IOJIYYEHHBI pe3yJbTaT, HAXOAUTh IOCIE OOCYXACHUS C
IearoromM OMMOKH B XOJI€ OTIbITA, JEJIaTh BBIBOJIBI [10 €TO PE3YJIbTaTaM;

YMETb HaXxOJIUTh C UCIIOJIb30BAaHUEM LIU(PPOBBIX 0OPa30BATEIBHBIX PECYPCOB OIBITHI
no HaOMIOJAeHUI0 (U3MYECKUX SIBICHUN WM (U3HMYECKUX CBOWCTB  TE:
dopMynupoBaTh  MPOBEpPSEMbIE  MPEIINOJIOKEHUSA,  CcOOMpaTh  yCTaHOBKY
U3 MPEIOKEHHOT0 000PYI0OBAaHUS C OMOPOM Ha CXEMy, 3alMChIBATh XOJ OIbITa U
(GbOopMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM MEArora;

BBINIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MAacChl Tena, 00bEMa, CUJIbI
U TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB C OMOPOH
Ha aJrOpUTM; 3alMChIBAaTh MMOKa3aHUs NPUOOPOB C YUETOM 33JaHHON aOCOIIOTHOU
IOrPETHOCTHA U3MEPEHUN;

IIPOBOAUTH COBMECTHO C MEAAaroroM MCCIECIOBAHWE 3aBUCHUMOCTH  OJHOMU
(GU3MYEeCKOM BENIMYMHBI OT JPYroMl C MCMOJB30BAHHEM TPSMBIX HU3MEpPEHUU
(3aBUCHMOCTHU MyTH PaBHOMEPHO JIBMXKYLIETOCs Teja OT BPEMEHU JIBUXKEHUS Tena;
CUTIbI MPEHUsl CKOIbICEHUsL Om 8eca meid, Kavecmea oOpabomku nogepxHocmei
men U He3a8UCUMOCMU CUNbl MPeHUs Om NIOWAOU CONPUKOCHOBEHUS Mel; CUJIbl
ynpyeocmu Om  YOIUHEHUSI NPYHCUHbL, BbIMAIKUBAIOUel CUlbl om 00véma
NOCPYHCEHHOU Yacmu mena u om NJIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCTNU
om nIOMHOCMU mend, om 21YOUHbl, HA KOMOPYIO NOSPYHCEHO Mmeno, YCI08Ull
naasamus mes, YClOBUll pasHosecus pwviuaza u 010K08), TOA PYKOBOJICTBOM
nejarora y4yacTBOBaThb B IUIAHMPOBAaHMHM Y4eOHOTO HCCIEIOBaHUS, COOMpaTh
YCTaHOBKY U BBINOJHSTHh U3MEPEHUS, CIIeays MPEAJIOKEHHOMY TUIaHy, (PUKCUPOBATH
pe3yabTaThl  MOJTYYEHHOHM  3aBUCHUMOCTH  (M3MYECKUX BEJIMYMH B  BHUJE
OpeIJIOKEHHBIX Tabmuii W TpaduKoB, JAelaTh BBIBOJABI IO  pe3yibTaraM
VCCIICIOBAHNUS;

COOTHOCUTh KOCBEHHbIE U3MEpEHHUs (U3MUECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KUIOKOCTH W TBEPAOTO TEJNAa; CWIA TPEHUS CKOJIbKECHUS; [1aBICHUE BO3AYXa;
BBITAJIKUBAIOIIAs CHWJIA, JACHUCTBYIOIIAS HAa IMOIPYKEHHOE B KHUAKOCTH TEJO;



KO2(PUIIMEHT TOJIE3HOTO IEUCTBUS MPOCTHIX MEXaHU3MOB), CIIEIYs MPEII0KEHHOM
WHCTPYKIIMH; TPU BBITIOJHEHUH U3MEPEHUHN 101 PYKOBOACTBOM Iefarora coouparhb
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHNE NCKOMOW BEJIMYUHBI;

— coOmoaTh TMpaBWiia TEXHUKH OE30MaCHOCTH TIpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIHHOTO OOCYKICHUS C TIEIaroroM;

— COMOCTABJIATh HPUHIUIIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, pbluar, MO IBUKHBIN
Y HEMOJBWKHBIA OJOK, HAKJIOHHAS IUIOCKOCTh C OMNOpOM Ha JAUAAKTHYECKUN
MaTepua;

— XapakTepu30BaTh MPHUHIMIIBI JACHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB TOCJEe MPEABAPUTEILHOTO0 OOCYKACHUS C TEAaroroM ¢ OMOpod Ha MX
omnucaHus (B TOM YHCIIC: MMOJUTUITHUKH, YCTPOUCTBO BOAONPOBOA, THAPABINUCCKUN
pecc, MaHOMETP, BHICOTOMED, MOPITHEBON HACOC, APEOMET] ), UCTIOIb3YSI 3HAHUS O
CBOMCTBax (DM3MYECKUX SBJICHUH W HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,;

— TPUBOAUTH MPUMEPHl / HAXOAUTh HMHGPOPMAIMIO O MpUMEpax MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHUNA B TMOBCEIHEBHOW XU3HU JIJIsI OOECIeUCHUs
Oe3omacHOCTH TpU OOpalieHuu ¢ NpudoOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUsI 3JI0POBbSI U COOJIOJICHUS HOPM OKOJOTHYECKOTO TIIOBEJCHUS B
OKPY>KAIOIIEH CpEE;

— OCYIIECTBJIATh C MOMOIIBI0 TieAarora OTOOpP HMCTOYHMKOB HMH(POPMALUU B CETH
NHTEpHET B COOTBETCTBUM C 33JaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMECIONIUXCS 3HAHUW M MYTEM CpPaBHEHMUS PA3IMYHBIX HMCTOYHHUKOB BBIJIEIATH
uHpopMalo, KoTopasi SIBJISICTCS  NPOTHUBOPEUMBOM  WJIM  MOXET  OBITh
HEJIOCTOBEPHOM;

— WCIOJIB30BaTh TPU  BBIMOJHEHUW YYEOHBIX 3alaHUN  HAYYHO-TIOMYJISPHYIO
IUTEPATypy (HU3UYECKOTO COJIEepKaHUs, CIPABOYHBIE MAaTepUalbl, PECYpPChl CETH
WuTtepHer; BnaaeTh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

— CO3/1aBaTh TOJI PYKOBOJICTBOM Iie/larora ¢ OOCYXICHUEM IUIaHa pabOThl KpaTKHUE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS]I HA OCHOBE 2—3 HCTOYHUKOB HWH(MOpMaIuu
(bu3uYecKoro cojiepkaHusi, B TOM 4YMCJIe MyOJUYHO JieJlaTh KpaTKue COOOIICHUs
O pe3yJibTaTaXx IPOEKTOB WM Y4YEOHBIX HCCJICIOBAaHUN; TPU HSTOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBINA anmapar Kypca (PU3UMKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

— TMpU BBIIOJIHEHUH YYEOHBIX TIPOCKTOB M HCCICIOBAHUN TIOA PYKOBOJCTBOM
nejiarora pactpenesnsiTh 00si3aHHOCTH B TPYITE B COOTBETCTBHH C TIOCTABJICHHBIMU
3a/layaMu, CIEIUTh 3a BBINOJHEHUEM IUIaHA JEWCTBUM, aJIECKBATHO OILICHUBATH
COOCTBEHHBI BKJIAJ B JEATEIHLHOCTh TPYMIBI; BBHICTPABATh KOMMYHUKATHUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYIKAIOIIIUX.

8 KUIACC
[IpeameTHbie  pe3yibTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXkaThb
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
— OPHUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMU Ha 0Aa30BOM ypOBHE: Macca U
pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUIKEHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS



BEILECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE TeJa, HACHIIICHHBIA U HEHACHIIICHHBIN
nap, BIQXHOCTb BO3/lyXa; TeMIlepaTypa, BHYTPEHHSS SHEPrus, TEIIOBOU
JIBUTATENb; DJIEMEHTAPHBIA  AJCKTPUYECKUH  3apsij, DJIEKTPUYECKOE  TMOJIE,
MPOBOJTHUKH U TUAIEKTPUKU, TOCTOSHHBIN 3JIEKTPUUECKHUI TOK, MAarHUTHOE MOJIE;
pasnuyaTh SBJICHUS TIOCIIE MPEABAPUTEIBHOIO OOCYKICHUS C TIEJAaroroM (TErIoBoe
pacuiMpeHue/cxaTue, TeIulonepenaya, TEIUIOBOE paBHOBECHE, CMadyHBaHHE,
KalWUIApHBIE SIBJICHUS, HCIapeHHe, KOHACHCAlWs, IJIaBJICHHE, KPHUCTaJUIU3AIUs
(oTBepaeBaHUE), KWIIEHHE, TeIvlonepenadya (TEIIONPOBOIHOCTh, KOHBEKIIHS,
U3IIy4eHHE);  DJIEKTpU3alus  Tel, B3aUMOJEWCTBUE  3apsioB,  JACHCTBUSA
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JICHCTBUE
MAarHUTHOTO TOJsl HA MPOBOJHHUK C TOKOM, 3JEKTPOMArHUTHAs HHIYKUHUS) TIO
ONMMCAHUIO MX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIMBITOB, JI€MOHCTPHUPYIOIIUX
JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh C TOMOIIBIO TEarora MposiBICHNUE U3YYEHHBIX (PU3UUECKUX SBICHUM
B OKPY)KalOIIEeM MHpE, B TOM 4Yucie (U3UYECKUE SBICHUS B TIPHPOJIC:
MOBEPXHOCTHOE HATSDKCHHWE W KalWUISIPHBIE SBJICHUS B MPUPOJE, KPHUCTAUIBI B
npupone, wuznydeHue ConHia, 3amep3aHue BOJAOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHUE POCHI, TYMaHa, WHEs, CHEra; 3JIEKTPUYECKHUE ABJICHHS B aTrMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHM3MOB; MAarHUTHOE TMoje 3eMiH, Apeid MOIICoB,
pOJIb MArHUTHOTO TOJS A KU3HU Ha 3emiie, MOJSIPHOE CHUSIHHUE, MPU ITOM
MEPEBONTh MPAKTUYECKYI0 3aJady B YYeOHYIO, BBIICIATH CYIICCTBCHHBIC
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SBJICHUI;

ONMKCHIBATh TIOJI PYKOBOJCTBOM Iiearora ¢ OOCYKJCHHEM IIJlaHa paloThl
U3YYCHHBIC CBOMCTBA Tel U (U3WUYECKUe SBJICHUS, WCIONB3Yys (U3UIECKUe
BEIIMYMHBI (TeMIeparypa, BHYTPEHHsSI SHEPIHs, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh BEILECTBA, YJAENbHAas TEIJIOTAa IUIABJICHUS, YAENIbHAas TEIoTa
napooOpa3oBaHus, yelbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(M(UIIMEHT MOJIE3HOTO
JIEHCTBUS TETUIOBOM MAIlTMHBI, OTHOCUTEIbHAS BIIAXKHOCTH BO3TyXa, dJIEKTPUUCCKUAN
3apsl, CHJIa TOKA, 3JIEKTPUYECKOE HANpsHKEHHE, COMPOTUBIEHUE NPOBOIHUKA,
yEJIbHOE COMPOTUBIIEHUE BEUIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUUYECKOTO TOKA);
IIpY OTMMCAHUU MPABUIBLHO TPAKTOBATH C MOMOINBIO Tefaarora (PU3WYeCKuii CMBICIT
UCIIOJIb3YEMBIX BEJIIMYMH, OOO3HAYCHHS W CAWHHIBI (PU3UUYECKHX BEIHYHH,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAMU, CTPOUTH TPa(UKU U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUYHH;
OTIPEJIENISITh TOCIE TPEIBAPUTEIHLHOTO OOCYKIICHUS C TEJaroroM CBOWCTBA Tel,
dbusznyeckue SABICHWS W TPOIECCHI, HCIOJNB3yS OCHOBHBIE  TOJIOKEHUS
MOJICKYJIIPHO-KHHETHICCKON TEOPUH CTPOCHUS BEIECTBA, IPUHIIHIT CYTICPIIO3UIINN
nosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Owma ams
ydacTKka Lenu, 3axkox [[coynsi—/lenya, 3aKOH COXpaHEHUsS DHEPrUU; MPU HTOM
HAXOJIUTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHHUE C
ornopoi Ha 1u(poBbIe 00pPa30BATEIBHBIC PECYPCHI;

COOTHOCHUTH MOJI KOHTPOJIeM Tefarora (pu3nyecKkue MpoLecChl U CBOWCTBA Tel, B
TOM YHCJIE ¥ B KOHTEKCTE CUTYaIlMi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, IpH
MTOMOIIIY TIeJIarora BEISBIISATh MPUINHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE
u3 1-2 jormveckux miaroB ¢ Omopoid Ha 1—2 HM3y4YEHHBIX CBOMCTBAa (PUIUUECKHUX
SIBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pelaTth TUNOBBIE PAcyETHBIE 3aJaud B 1—2 JEHCTBUS C OMOPOM HA aIrOPUTM,
MpeIBapUTENILHO Pa300paHHBIA COBMECTHO C TMEAaroroM, MCIHOJIb3ys 3aKOHBI U
dbopMyIIbl, CBS3bIBAIOIINE (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3a/1a4M 3aMKChIBATh KPATKOE YCIOBUE, BBISBISATh HEJOCTATOK TAHHBIX JIJISl PELICHUS
3a/1auu, BEIOMPATH 3aKOHBI 1 (hOPMYJIbI, HEOOXOIUMBIC JIJIs €€ peIIeHUs, TPOBOINUTD
pacy€Thl W CpaBHHMBATh TIOJYYCHHOE 3HaueHWE (U3UYECKOW BEIMYUHBI C
W3BECTHBIMU JIAHHBIMU;

UMETh TIPEJCTaBIEHUE O MpoOJieMax, KOTOPhIE MOXKHO PEIINTh IPH ITOMOIIU
bu3MUeCKuX METOJIOB TOCe MPEeABAPUTENBHOIO0 OOCYXIECHHUS C IEIarorom;
WCIIOJIb3ysd ONMCAHHUE WCCIEHOBAHUS, BBIICIATh MPOBEPSIEMOE MPEANOIOKEHHUE,
OLICHUBATh MPABUIILHOCTD MOPSAAKA MPOBEACHUS UCCIEIOBAaHMS, 1€JIaTh BBIBOJBL;
YMETh HAXOJUTh C UCMOJIb30BaHUEM LU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OIBITHI
Mo HaOmoACHUI0 (U3WYECKUX SBICHUM WM  (PU3MYECKUX CBOMCTB  Tel
(KamwIsspHbIE  SBJICHUS, 3aBUCHUMOCTh JaBJICHUS BO3Jlyxa OT e€ro o0bnéMa,
TEMIEPaTyphbl; CKOPOCTH TIpollecca OCThIBAHMS/HATPEBAHUSI TPU M3IYUYCHHH OT
[[BETa M3JIyYalolllei/moTIonaoiled TOBEPXHOCTH; CKOPOCTh HCHApEHUs BOABI OT
TeMIEepaTypbl KUJAKOCTU M IUIOIMIAAM €€ TOBEPXHOCTH; JJICKTpU3alUs Tel H
B3aMMOJICUCTBUE  DJEKTPUUECKUX  3apsfoB;  B3aUMOJCHCTBUE  MOCTOSTHHBIX
MAarHuTOB, BH3yaJM3alllsl MArHUTHBIX MOJEH TOCTOSHHBIX MAarHHUTOB; JIEUCTBHS
MAarHuTHOTO MOJSi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA
AJIIEKTPOJBUTATENS]  MOCTOSIHHOTO  ToKa):  (OpMYyJIMpPOBaTh  IPOBEpPSIEMbIC
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000PYI0BaHUSI C OMTOPOH
Ha CXEMYy; OIHKCHIBATh XOJ OMNbITa U (POPMYIUPOBATH BHIBOJBI MO PYKOBOJICTBOM
Me1arora;

MMETh MPEJCTABICHHUS O HM3MEPEHHH TEMIIEPATypbl, OTHOCUTEIbHON BIIAXKHOCTH
BO3/IyXa, CWJIbl TOKA, HANpPSHKEHHUS C HUCMOJb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIWYWH; MPU MOMOIIM Meaarora CpaBHUBATh PE3YJIbTaTh
HU3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH COBMECTHO C TIEaroroM HMCCIEAOBAHUE 3aBUCHUMOCTH  OJHOM
(GU3MYEeCKOM BENIMYMHBI OT JPYroMl C MCMOJB30BAHMEM TMPSIMBIX HW3MEpPEHUN
(3aBUCUMOCTb COTIPOTUBIICHUS MPOBOJIHUKA OT €r0 JJIUHBI, TUIOMIAJA MTONEPEUHOTO
CEUYEHUSA U YIEIBbHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOIHUKA; CUJIBI TOKA, UYIIETO
yepe3  NPOBOJHMK, OT  HANpsSOHKEHHWs] HAa  IPOBOJHUKE,  HCCIEIOBaHHE
MOCJIEAOBATEILHOTO U MapaJlJIeIbHOIO COSAMHEHUNW MPOBOJHUKOB): TJIAHUPOBATH
ucclieIoBaHue, COOUPATh YCTAHOBKY M BBITIOIHATH U3MEPEHUS T0J] PYKOBOJCTBOM
nejarora, clieaysl npeajoKeHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYyUYCHHOM
3aBUCUMOCTH B BHJE TaOIull W TpauKOB, JIeJaTh BBIBOJBI MO pe3yjibTaTaM
HCCIIEIOBAHUSI TIOCIE OOCYKJICHHS C TIEJIaroroM;

COOTHOCUTHh KOCBEHHbIC U3MEPEHHUS (PU3UUECKUX BEIUYMH (YIaeabHasl TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBIICHUE IMPOBOJHHUKA, Pab0Ta W MOIIHOCTH D3JIEKTPUUYECKOTO
TOKa): C TIOMOIIBI0  TIeAarora  IUTAHUPOBAaTh  HM3MEpPEHUs,  CcoOMpath
HKCIEPUMEHTAIIbHYIO  YCTAHOBKY, ClIeAysd MPEMJIOKEHHOM HMHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

cOOJI0JIaTh TMpaBUjia TEXHUKHM O€30MacHOCTU IMpu padboTe ¢ JabopaTOPHBIM
000pyZ0BaHUEM TOCIIE TTPEABAPUTEILHOTO 00CYKACHHUS C ME€Iarorom;



— CONOCTaBJIATh C MOMOILBIO MEJarora MPUHLMIBI AEUCTBUS HW3YYEHHBIX NPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONUCaHUs (B TOM YHUCIE: CHCTEMA
OTOIUIEHUS IOMOB, TUTPOMETp, NapoBas TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK
JJIEKTPUYECKOW DSHEPruH, HIIEKTPOOCBETUTENIbHBIE IPUOOPBI, HArpeBaTeIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), DICKTPUUECKUE MNPEIOXPAHUTENIM; SJIECKTPOMArHUT,
AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCHOJIb3ysd METOJIWYECKHE MaTepHaJIbl O
CBOMCTBAX (PU3NYECKUX SABJICHUN U HEOOXOIMMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

— pacrmo3HaBaTh IOCJE€ MPEABAPUTENBHOIO OOCYXIEHUS C IEJaroroM MpOCThIe
TEXHUUYECKUE YCTPONUCTBA U MU3MEPUTEIbHBIE TIPUOOPHI IO CXEMaM M CXEMaTHYHBIM
PUCYHKaM (KHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHHUs, 3JIEKTPOCKOII, PEOCTAaT); COCTABIATh CXEMBI JIEKTPUUECKUX
LEIel C MOCJIEI0BATEIbHBIM U NAapAJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH NPUMEPHI/HAXOAUTh HWHGOPMALMI0O O TpUMEpax MPaKTHYECKOrO
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHUWA B TOBCEIHEBHOW XU3HU 11 oOecreyeHus
O0e3omacHOCTH NIpH OOpalleHHMH ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUsl 3J0pPOBbS M COONIOAEHUS HOPM SKOJOTMYECKOTO TIOBEJIECHUS B
OKPYKaIOIIEN CpeIE;

— OCYUIECTBJIATH € IOMOLIbIO IeAarora MOHUCK HHQOpMalMK  (QU3UIECKOrO
coJiep>KaHus B ceTH MIHTEpHET, Ha OCHOBE UMEIOLIUXCS 3HAHUA U IIyTEM CPaBHEHUS
JIOTIOJIHUTEIbHBIX ~MCTOYHMKOB BBIACNATH HH(OpMalMIO, KOTOpas SBISETCA
MPOTUBOPEYUBOU HIIM MOXKET ObITh HETOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPHU BBHINOJHEHUM YYE€OHBIX 3aJaHUM OTOOpPaHHYIO I€aroroM
HAyYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (U3MYECKOrO COAEpKaHUsA, CIPABOYHbBIC
MaTtepuanbl, pecypcbl cetu MHTepHer; BiaAeTh NpuUEéMaMU KOHCHEKTUPOBAHUS
TeKCTa, mpeoOpa3oBaHus MH(OpPMALMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO C
OMOPOI Ha aJTOPUTM M YTOUHSIIOIIUE BOMPOCHI ME€1arora;

— co3JaBaTh MOJ PYKOBOJICTBOM TMejnarora c O0OCyXJeHHEeM IUlaHa paboThl
MUCBMEHHBIE M KpaTKUE YCTHBIE cooOmeHus, o0o00mas wuHdopMaIuo u3
HECKOJIbKMX HMCTOYHHMKOB (PU3MUECKOTO COJEp’KaHUs, B TOM YHCIE IyOJIUYHO
IIPENCTABIIATH PE3YJIBTATHI POEKTHOM MM UCCIEA0BATEIBCKON AESITENBHOCTH; MIPH
TOM TPaMOTHO MCHOJb30BaTh M3YUYEHHBIA MOHATUMHBIN ammapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIJICHUE MPE3CHTALIUEH;

— TpY BBIIOJIHEHUH YYEOHBIX IPOEKTOB M MCCIIEOBAaHUHN (DU3NUECKUX MPOLECCOB MO/
PYKOBOJICTBOM I€Jlarora pacrpeaesiarh 00sI3aHHOCTH B TPYINE B COOTBETCTBUU C
NOCTABJICHHBIMHA 33Jla4aMM, CIEAUTh 32 BBIIOJHEHHEM IUIaHA JCUCTBUHA U
KOPpPEKTHUPOBATh €ro, aJeKBATHO OLEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIHHOCTH
IpyNIbl; BEICTPauBaTh KOMMYHUKATHBHOE B3aHUMOJEHCTBUE, MPOSBISAA TOTOBHOCTb
paspemiaTh KOH(QIUKTHI.

9 KIIACC
[IpenmerHple  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaThb
c(OpPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHU:
— OpPUEHTUPOBATHCS B MOHATHSAX M ONEPUPOBATh UMHU Ha 0a30BOM YpOBHE: CHCTEMA
OoTCcu€Ta, MaTepuanbHas TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTb MEXaHHMYECKOIO
JNBWKCHUS, aepopmarus (ympyras, IlacTH4YecKas), TpEeHue,



yenmpocmpemMumenbHoe yYCKopeHue, HEBECOMOCTb U MEPErpy3Ku; LEHTP TSKECTH;
aOCONIOTHO TBEPAOE TENO, ILEHTP TSAKECTH TBEPJAOrOo Tela, PaBHOBECHE;
MEXaHUYECKHUE  KOJeOaHWs W BOJIHBI, 3BYK, MH(pa3BYyK U yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTb, CHEKMpPbl UCHYCKaAHUs U nocnowjenus; anbpa-, 6eta- U ramma-
U3JTyYEHUs], U30TOIIbL, SIEpHasl JHEPIeTHKa,

COOTHOCHUTH SBJICHHMSI TIOCJIE€ IPEIBAPUTEIBHOTO OOCYXAEHUS C IeAaroroM
(paBHOMEpHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE NBH)KEHUE, PAaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JABM)KEHHE, CBOOOHOE MAaJCHHE TEJ, paBHOMEPHOE ABM)KCHUE T10
OKPY>KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE JBIDKEHHE, KojeOaTenbHOe
JBUKEHHE (3aTyXalolMe W BbIHYXJICHHbIE KOJI€OAHUSA), PE30HAHC, BOJHOBOE
JBUKEHHE, OTPAKEHHE 3BYyKa, MPSMOJMHEHHOE paclpOCTpaHEHHE, OTPAXKEHHE U
IPEJIOMJICHUE CBETa, MOJIHOE BHYTPEHHEE OTPaXCHHE CBETA, Pa3jiokKeHHe Oenoro
CBETAa BCIEKTP U CIOXEHHE CIEKTPaJbHbIX IBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAass  paJUOaKTUBHOCTb,  BO3HUKHOBEHHE  JIMHEWYaTOro  CIIEKTpa
U3IYy4YEHHUs]) IO ONUCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh ¢ MOMOIIBIO MEArora MPOsIBICHUE U3YUCHHBIX (PU3NUCCKUX SIBICHUN
B OKpY’KaromeM Mupe (B TOM 4yucie (pU3NUecKue SIBICHUS B MPUPOE: MPUIUBBI U
OTJIUBBI, ABMKEHUE TUTaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE ABM)KCHHUE KUBBIX
OpPraHHW3MOB, BOCIPHUSTHE 3BYKOB YXHUBOTHBIMH, 3EMIICTPSICEHHE, CEHMCMHUYECKUE
BOJIHBI, LIyHAMH, 9XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOIOTUYECKOE
JeCTBUE BUAMMOIO, YJIbTPapUOJETOBOIO M  PEHTIC€HOBCKOIO  M3JIy4EHHI;
€CTECTBEHHbII  paJMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4YH, paJHOaKTUBHOE
U3y4yeHUE MPUPOJHBIX MHUHEpAJIOB; ACWCTBUE PAJUOAKTHBHBIX H3IyYeHUH Ha
OpraHu3M 4eJloBeKa), MpH ATOM TMOJ PYKOBOACTBOM Ilearora Ie€peBOJUTH
IPAKTHUUECKYIO 3a7jauy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/NIPU3HAKU
(bU3NYECKUX SBJICHHUI;

ONMKCHIBATh TOJ PYKOBOJCTBOM Ienarora ¢ oOOCYXJEHHEM IIJaHa padoThl
U3YYCHHBIE CBOWCTBa Tel W (UINYECKUE SBICHUS, HCIONB3yS (PU3NIECKUE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAsI CKOPOCTh Tejia MPY HEPABHOMEPHOM JIBHUKCHHH,
YCKOpEHUE, epeMelIeHne, MyTh, YII0Basi CKOPOCTb, CUjla TPEHUS, CHJIa YIIPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO Ma/leHus1, BEC Teja, UMITYJIbC TeJa, UMITYJIbC
CWIbI, MeXaHW4yeckas pabdoTa M MOIIHOCTb, MOTEHIMAIbHAS DSHEPrus Tena,
MOJIHATOTO HaJ| MOBEPXHOCTHIO 36MJIH, MMOTCHIIMAJIbHAS SHEPTUS CHKATOM MPYKUHBI,
KUHETUYECKasi SHEprus, IOJHAas MEXaHW4YecKas »JHEprusi, NEepuoJ U YacToTa
Kojie0aHuM, JAJMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa,
noKa3aTteib IPeJOMIICHUS CPeJibl); PU OMMCAHUU C MTOMOIIBI0 YUUTENS MPABUIBHO
TPAKTOBATh (PU3UIECKUI CMBICT UCTIOIB3YEMBIX BEJIHMUWH, 0003HAYCHUS U €TUHUIIBI
bu3MYECKUX BETUYHH, C OTIOPON Ha METOJIWYECKUX MaTepual HaXOIuTh (popMyIbl,
CBSI3BIBAIONINE JaHHYI0 (PU3NYECKYIO BETUYHHY C JIPYTUMHU BETUYMHAMU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh IOCIE MPEABAPUTEIBLHOTO OOCYKJEHHUS C IMEAaroroM CBONCTBA
TeNn, (U3NYEeCKUe SIBJICHHUS U IMPOLECCHI, UCIIONb3Yys 3aKOH COXPAHEHHS SHEPIUH,
3aKOH BCEMHUPHOTO TATOTEHHUS, TMPUHIMUN CYNEpIO3ULUU CHJ, MPUHIUI
oTHocuTenbHOCTU ['anmunes, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA,



3aKOHBI OTPAXEHUS U TNPEIOMIICHHMS] CBETA, 3aKOHbI COXpPAHEHHUs 3apsI0BOr0 U
MacCOBOTO YHCEN MpU SAEPHBIX PEAKIHUAX; MPU ITOM HAXOIUTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M €r0 MAaTEMaTHUYECKOE BBIPAXKEHUE C ONOPON Ha U POBHIE
oOpa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH MOJI KOHTpOJIeM Tejarora (pu3nyeckue MpOoIEeccChl U CBOWCTBA TN, B
TOM YHCJIE€ M B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH TPU TOMOIIM TeAarora MPUYUHHO-CICACTBEHHBIE CBS3H, CTPOWTH
OO0BsICHEHHE U3 2—3 JIOTUYECKUX IIAaroB C OMOpPOM Ha 2—3 M3Y4YEHHBIX CBOWCTBA
buznyecKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh TUIOBBIE PAcdYE€THBIE 3a4aud B 1—2 JEUCTBUSA C ONOPOM HA AJITOPUTM,
MpeIBapUTENbHO Pa300paHHBIM COBMECTHO C, HUCIOJIb3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBAaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/lauu
3aMKUChIBATh KPATKOE YCIOBUE, BBISIBJISATH HEIOCTAIONIME WIIM U30BITOYHBIC JaHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOUMBIE JJI PEUICHUs, TPOBOUTH PACUETHI U
OLICHWBAaTh C TOMOINBIO YYHUTENs PEATMCTUYHOCTh TMOJIYYCHHOTO 3HAYCHUs
(bU3MYECKON BEJIMYUHBIL;

UMETh TpPEJCTaBICHHE O MpoljeMax, KOTOPhIE MOXHO PEHINTh MpPU TTOMOIIU
buznyecKkux ~ METOJOB;  WCIIONB3YysSd  ONWCAaHWE  HCCICNOBaHUS,  IOCIe
IpEIBAPUTEIBLHOTO  OOCYXKIEHHsI C  IeJAaroroM  BBIICIATH — MPOBEpSIiEMOE
IPEIO0JIOKEHNE, OLICHUBATh MPABUIBHOCTh MOpsIKA MPOBEACHUS HCCIIEIOBAHUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;

YMETb HaXxOJIUTh C UCIIOJIb30BaHUEM LIU(PPOBBIX 00OPa30BATEIBHBIX PECYPCOB OIBITHI
o HaOJIOJEHUI0 (DU3UYECKUX SIBJICHUN WM (U3UYECKUX CBOWCTB Te (U3yueHUE
BTOpOTO 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHWs JHEPIHH;, 3aBHUCHMOCTH IMEpPHOJIA
KoJIe0aHUN TPY)KMHHOTO MasTHUKAa OT MacChl Tpy3a M KECTKOCTH TPYXKHUHBI U
HE3aBHUCUMOCTh ~ OT  aMIUIUTYAbl  MajblX  KojeOaHu#;  TPsIMOJMHEHHOE
pacmpocTpaHeHHE CBETa, pa3joKeHHe OENOTO CBeTa B CHEKTP; M3YYECHHE CBOWCTB
U300pakeHWsi B IUIOCKOM 3€pKaje H CBOWCTB M300paKeHUs TMpeaMera B
coOuparomieit JuH3e; HaOMIOJACHUE CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB
U3ITyYCHUsI): CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY U3 H30BITOYHOrO Habopa
00Opy/l0BaHUSI C OMOPOW Ha CXEMy; ONUCHIBATH XOJ OMNBITa U €ro Pe3yJbTaThl,
(GbopMyIMPOBATh BHIBOJIBI O] PYKOBOACTBOM TI€/1arora;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX HU3MEPEHUN, ONpeaesisi cpenHee
3HAYCHUE H3MEPSIEMOUN BEJIIMUUHBI ((POKYCHOEe paccmosiHue cobuparowjell TuH3bl);
000CHOBBIBaTh BBHIOOP CIIOCOOA U3MEPEHUS/U3MEPUTEIILHOTO MpUdopa;

POBOJUTH COBMECTHO C TIEIarorOM HCCIICOBAaHUE 3aBHCHUMOCTEH (DHU3HMUeCKuX
BEJIMUMH C MCIOJIb30BAHHUEM MPSIMBIX M3MEPEHUH (3aBHCHUMOCTHh MyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JBHKEHHH 0€3 HadaJbHOW CKOPOCTH; Mepuoja KojeOaHui
MaTEMaTUYECKOT0 MasTHUKA OT JJIWHBI HUTH; 3aBUCUMOCTH YTJIa OTPa)KEHUs CBETa
OT yIJia MaJeHUs U yTria MPEeJOMIICHUs OT yria MaJeHus ): Mociie 00CYKIEHUS MO/
PYKOBOACTBOM T€Aarora IUIAHUPOBAaTh HCCJEIOBaHUE, COOMpaTh YCTaHOBKY,
(buKcHpOoBaTh pPe3yabTAaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIUYUH B BUJE
TabNIuUI ¥ rpauKOB, 1E7aTh BEIBOJBI IO PE3yIbTaTaM UCCIIEI0BAHUS;

COOTHOCUTh KOCBEHHBIE M3MEPEHHS (PU3MUYECKHX BEIUYHH (CPEAHssi CKOPOCTh U
YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHusl, KECTKOCTh MPYKUHBI, KOAPPULUEHT TPEHUS CKOIBKEHHS, MEXaHUYECKas



paboTa M MOIIHOCTb, YacTOTa W MEpUOa KOJIeOaHMI MaTeMaTH4YEeCKOro MU
IPY>KMHHOT'O MasATHUKOB, ONTHYECKas CUjla COOMparoIlel JIMH3bI, paJlOaKTUBHbBIN
¢oH): Cc TOMOIIBIO  @efarora  IUIAHUPOBAaTh  W3MEpPEHUs;  coOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINIOJIHATD U3MEPEHUS, CIIEAYs MPENIOKEHHON
UHCTPYKLMU; BBIYUCIATH 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATH IMOJIYYEHHbIE
Pe3yJIbTaThl ¢ YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHNUN;

coOMIoIaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Mpu padore ¢ TabopaTopHBIM
000pyI0BaHUEM TMOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEaroroM;
COIIOCTABJIATH C MOMOIIBIO TIEIarora OCHOBHbBIE MPU3HAKH M3YYCHHBIX (PU3MUECKUX
MoJieJIeil: MaTepuaabHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETApHas MOJENIb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO s1/Ipa C OIOPON Ha METOJUYECKHE MAaTEpHAJIbI;

XapaKTepU30BaTh MOCIE MPEABAPUTENBHOIO OOCYXACHUS C MEAAroroM MPUHIIMIIBI
JNEUCTBUS HW3YYEHHBIX NPHUOOPOB U TEXHUYECKUX YCTPOWCTB C ONOPOM Ha UX
omucaHusi (B TOM 4YHCIE: CIOHUIOMETP, JATYMKH TOJOXKEHHS, PACCTOSHUS U
YCKOPEHHS, pakera, »3XOJIOT, OYKHM, NEepUCKom, (oroanmapar, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOM, JT03UMETp, KaMmepa BuiibcoHa), Mcnonb3ys LU(PpPOBbBIE
o0Opa3oBaTeIbHbIE PECYPCHI;

UCIOJIb30BaTh M0/ PYKOBOJICTBOM II€JJarora CXE€Mbl M CXEMaTHYHBIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKUX  YCTPOMCTB,  WU3MEPUTEIBbHBIX  NPUOOPOB U
TEXHOJIOTMYECKUX IPOLIECCOB TMPHU PEIICHUH Yy4eOHO-NPAKTUYECKUX 3ajady;
ONTUYECKUE CXEMbI MJisi MOCTPOCHHUS H300pAKEHUH B IIJIOCKOM 3€pKajie u
cobuparoIel IMH3e;

OPUBOIUTH TPUMEPHI/HAXOAUTh HMHPOPMAIIMIO O MpPUMEpax MNPAKTHUIECKOTO
UCTIONb30BaHUsl (DM3UYECKUX 3HAHWM B TMOBCEAHEBHOW KHM3HU i1 00eCredeHUs
O0e3omacHOCTH THpH OOpalleHHH ¢ NpuOOpaMH M TEXHUYECKMMH YCTPOMCTBaMH,
COXpaHEHHUs! 3J0pPOBbS M COONIOACHUS HOPM SKOJOTMYECKOTO TMOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIATh IOJ PYKOBOJACTBOM Iejarora MOMCK HMH(opManuu (U3NYECKOTO
coJepkaHusi B ceTh VIHTepHET, caMOCTOSATENIbHO (OpMYIUPYsl MOMCKOBBIN 3aIpoc,
HAXOAUTb IyTH OIpPEAENICHUS JOCTOBEPHOCTH MOTYyYeHHON MH(POpMallMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX HICTOYHHUKOB,

UCTIONIb30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUi OTOOpaHHYIO MeJarorom
HAYYHO-TIOMYJSIPHYIO ~ JIUTEpaTypy (HU3MUecKoro coaep)kaHus, CIpPaBOYHBIC
MaTepuaibl, pecypchl cetd HHTepHeT; BmageTh NpUEMaMH KOHCTICKTHPOBAHUS
TEKCTa, nMpeodpa3oBaHusi WH(OPMALIMK U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO C
OMOpON Ha aJIropuT™M M YTOUHSIOIIME BONPOCHI TMeIarora; co3AaBaTh IO/
PYKOBOJACTBOM I€Jarora ¢ OOCYXKICHHEM IIaHa paOOThl MUCbMEHHBIE U YCTHBIE
CoOOIIeHUsT HAa OCHOBE HMH(MOPMAIIMA M3 HECKOJBKMX HCTOYHHUKOB (PH3MUECKOTO
colep)KaHusl, IMyOJWYHO  TPEACTaBISATH  pe3yJbTaThl  MPOEKTHOM WU
UCCIIEIOBATENbCKOM JIEATEIbHOCTH; MPU 3TOM IPAMOTHO MCMOJIb30BaTh U3yUYEHHBIH
NOHATUHHBIN anmapaT u3y4aeMoro paszaeina (U3MKU U CONPOBOXKIATh BBICTYIICHUE
Ipe3eHTaluen ¢ y4ETOM 0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB.






TemaTuuyeckoe NVIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
n/m NporpamMmbl Bcero Konrpoapnbie  Tpakruieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3pnen 1. ®usuka u eé pojib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa o MPUPOe 2 Bubmotexa LIOK
https://m.edsoo0.ru/7f416194
1.2 du3nueckue BEITHYUHBI 2 1 Bubmiorexa LIOK
https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAy4HBINH METO MTO3HAHUS 2 1 Bubnmorexa LIOK
https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BemiecTra 1 bubmorexa IOK
https://m.edsoo0.ru/7f416194
99 JIBMO>KEHUE U B3aMMOICHCTBHE YaCTHI] 5 1 bu6mmorexa [IOK
BEIIIEeCTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 Bubmrorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHndeckoe IBUKEHUE 3 bubmiorexa LIOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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

https://m.edsoo0.ru/7f416194

bubmuorexa [JOK

. .B 14 2
33 Cuna. Bzt cn https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
1 Z[aPJ‘IeHI/Ie. Ilepenaya naBnenus . Bu6muorexa LIOK
' TBEPABIMH TEHAMIL, JKIIKOCTAMI H https://m.edsoo.ru/7f416194
rasamu
49 5 bu6mmorexa [IOK
' Alapretiite xukoCTH https://m.edsoo.ru/7f416194
43 A 6 bu6mmoreka [IOK
. TMOC(EpHOE JJaBIICHHE https://m.edsoo.ru/7f416194
44 JlecTBUE KUJIKOCTH U Ta3a Ha . 3 bubmuorexa [JOK
' OTPYKEHHOE B HUX TEIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
51 PaG 3 1 bu6mmorexa [IOK
' abOTa I MOTIHOCTE https://m.edsoo.ru/7f416194
59 - 5 1 bu6mmorexa [IOK
' POCTRE MERARHEMEAL https://m.edsoo.ru/7f416194
53 M 4 1 bu6mmorexa [IOK
' SHAEEURAR SHEPTEA https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



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

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kourposbnble IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Pa3nen 1. TenJioBble siBJIEHUsI
11 C . ; bubmuorexa [JOK
' TPOCHHE I CBONETBA BEMlecTRa https://m.edso00.ru/7f4181ce
bu6mmoreka [IOK
12 Tennonsie mponecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
21 DnexTpuuecKue 3apsabl. 3apsHKeHHbIE 7 1 bubnuorexa [IOK
' TeNa v UX B3aNMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 hI,:tpHSI/II;)/TrTe]K;dLéOO ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIE ARIEH https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 DNIeKTpOMarHuTHask UHIYKIUS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOIT'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kourposbnble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHN4eCcKOe IBUKEHUE U CIIOCOOBI 10 1 bu6mmoreka [IOK
' €ro OIMHCaHUS https://m.edsoo.ru/7f41a4a6
12 B . 20 1 3 bu6mmoreka [IOK
' SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
13 3 10 3 bu6mmorexka [IOK
' AKOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 M 7 3
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHHCCKHE BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 5 ) bubnuotexa [JOK
' 3JIEKTPOMATHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIe SIBJEHHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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49 P 5 6 3 bubmuorexa [JOK
' VHHSBLIT OITHHCCIHE HPHOOPH https://m.edsoo.ru/7f41a4a6
43 p 5 3 ) bubmuoreka [JOK
' ASIOEHHE DENOTO CBETA B CHEKTp https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
51 Hcnyckanue v norioneHue ceera 4 1 bu6mmoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
59 C 5 1 bubmuorexa [JOK
' TPOCHHE STOMHOTO AP https://m.edsoo.ru/7f41a4a6
53 q 7 1 bu6mmoreka [IOK
' HCPHPIE pEAitiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpeHue u 0000IIIeHNE CONEPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o ®dwusmka: 7-i knacc: 0a30BbIN YPOBEHb: YICOHHK; 3-€¢ U3AaHUE,
nepepaboranHoe/ [lepoimkun .M., UBanoB A.U. AkiinonepHoe
obmectBo "M3narensctBo "[IpocBemenne"

o ®dusuka: 8-if kiacc: 0a30BbI YPOBEHb: YUCOHUK; 3-€ U3AaHUE,
nepepadbotannoe/ Ieprimkun .M., UBanoB A.M. AkuroHnepHoe
obmectBo "M3narensctBo "[IpocBemienue"

o ®dusuka: 9-if kiacc: 0a30BbIN YPOBEHb: YUCOHHK; 3-€ U3AaHUE,
nepepaborandoe/ [lepeimkun U.M., I'yrauk E.M., iBanoB A.W. u

npyrue; AxuronepHoe oomectBo "M3narensctBo "[IpocBemienue”

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroanueckue mocoous K MpeAMETHON JTMHUU YYEOHUKOB 10 (PU3HUKE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



