


I[TOACHUTEJIbHA A 3AITUCKA

[Ipumepnass pabouass mporpamMMa mo GU3MKE UIsi OOYYarOIIUXCS C 3aICPKKOM
ncuxudyeckoro pasputus (manee — 3IIP) Ha ypoBHE ocHOBHOro o0mero obpa3zoBaHus
MOJrOTOBJIEHA Ha oOcHOBe DenepanbHOr0 TrOCyAapCTBEHHOrO 00pa3oBaTENbHOrO CTaHIApTa
ocHOBHOr0 061iero oopazoanus (IIpuka3 Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunHucrepctBom roctuiiun Poccuiickoir @enepaunu 05.07.2021 1., per.
Homep 64101) (mamee — @OI'OC OOO), IlpumepHoii amanTUPOBAHHOW OCHOBHOM
00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOI'O OOIEro 0O0pa3oBaHUS OOYYAIOIIMXCS C 3aJep)KKOMN
neuxudeckoro paszsutus (nanee — [TAOOII OOO 3IIP), IlpumepHoit paGoueill mporpammsl
OCHOBHOT0 00111eT0 00pa3oBanus 1o npeaMery «®dusnka», Konnenuuu npenogaBanus yaeOHOTO
npenmeTa «®Pusznka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit  ®Denepamuu,
pearu3yIonMX OCHOBHBIE oO0IIeo0pa3oBaTeibHble MporpaMmbl, IIpumepHOil mporpaMmbl
BOCIIUTaHUS, C YUETOM paclpe/ielIeHHBIX M0 KJlaccaM MpOBEpsieMbIX TPeOOBaHUM K pe3yibTaTaM
OCBOEHHMS AMAaNTUPOBAHHON OCHOBHOW 00pa30BaTENbHOM IIPOrpPaMMbl OCHOBHOI'O OOILEro
00pa3oBaHMs 00Yy4AIOIIUXCS C 3aJI€PXKKOM ICUXUUECKOTI0 Pa3BUTHS.

OO0uast XxapakTepucTHKA y4eOHOoro npeamera « Dusuka»

VYueOHbIi peaMer «Puznka» ABJIAETCA CHCTEMO000Pa3yIO M 11
€CTECTBEHHOHAYUYHBIX IIPEIMETOB, IMOCKOJIbKY (M3NYECKHE 3aKOHbl MUPO3JaHMS SBIAIOTCA
OCHOBOH COJlep KaHMsI KypCOB XUMHH, OnMoJioruy, reorpaguu u actpoHomuu. Ousnka Boopyxaer
o0yyaronxcs Hay4HbIM METOJIOM ITO3HAHHUS, TO3BOJISIOIIUM I10Jy4aTh 00bEKTUBHBIE 3HaHUS 00
OKpY’KaloIlleM MUpE.

[Ipeamer MakcMMaiabHO HampaBieH Ha (OpMUpOBaHHE HHTEpeca K IMPUPOJHOMY U
COIIMAJILHOMY MHPY, COBEPIIEHCTBOBAHUE ITO3HABATENILHON JlesTeIbHOCTH oOyyatomuxcs ¢ 3I1P
32 CUET OBJIAJICHUS MBICIUTEIFHBIMU OIEPALUsIMU CpPaBHEHHUs, OOOOIIEHUS, pa3BUTHE
CIOCOOHOCTH apryMEHTHpPOBaTh CBOE MHEHHE, (OpMHpOBaHHE BO3MOXKHOCTEH COBMECTHOU
NesITeTbHOCTH.

Nzyuenue gusnku cnocoOCTByeT pa3BuTuio y odyuaromuxcs ¢ 3I1P npocTpancTBEHHOrO
BOOOpakeHUs, (YHKIHMOHAJIbHOH TPAaMOTHOCTH, YMEHHS BOCIHPUHUMATh M KPHUTUYECKU
aHAJM3UPOBATh MH(POPMALIMIO, IPEICTABICHHYIO B PA3JIMYHBIX (opMax. 3HAUUMOCTH MpeaMeTa
JUIA Pa3BUTHS S>KU3HEHHOM KOMIIETEHLUH OOYYaroIIMXCS 3aK/II0YaeTcsi B YCBOSHMM OCHOBBI
¢u3nyeckux 3HaHWH, HEOOXOAMMBIX /I IOBCEIHEBHOM JKM3HHU; HAaBBIKOB 3/0pOBOIO H
Oe3omacHOro i 4eJOBEKAa M OKpY)Kalolled ero cpenbl obOpas3a >XU3HH; (OPMUPOBAHUU
9KOJIOTUYECKOU KYJIbTYPBI.

[Iporpamma otpakaer coiepskaHue oOyueHus npenmery «dusmka» ¢ y4eroM 0COObIX
oOpa3oBarenbHbIX ToOTpedHOCTEH oOydarommuxcss ¢ 3I[IP. OBnamenwe maHHBIM y4eOHBIM
MIPEMETOM MPEICTABIISIET ONPENEICHHYIO TPYAHOCTb Ay oOyuarommxces ¢ 3I1P. Oto cBsizaHo
OCOOEHHOCTSIMU MBICIMTEIbHON J1€ATeNbHOCTH, MEPHOAUYECKMMHU KOoJeOaHUSIMM BHHUMAaHUS,
MaJlbiM  00BEMOM MaMsTH, HEIOCTaTOYHOCTBIO OOLIero 3amaca 3HAHUH, MOHM)KEHHBIM
[103HaBATEJIbHBIM UHTEPECOM M HU3KUM YPOBHEM PEYEBOIO Pa3BUTHS.

Jlnis mpeosiosieHust TpyIHOCTeH B U3yyeHUH yuyeOHoro npeamera «dusmnka» HeoOXoauma
ajantauus o0beMa W XapakTepa ydyeOHOro Marepuaja K II03HABATEJIbHBIM BO3MOXHOCTSAM
JAHHOW KaTEeropuu OO0Yy4aloUMXCsd, YYeT HUX OCOOEHHOCTEH pa3BUTHS: MCIOJIb30BaHUE
aIrOPUTMOB, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBsI3€d, IOCTENEHHOE YCJIOKHEHHE
U3y4aeMOoro MaTepuaia.

JlaHHas mporpamMma KOHKPETU3HUPYET COAEpkKAaHUE MPEIMETHBIX TEM B COOTBETCTBUU C
TpeOoBaHUAMH 00pa30BaTEIbHOIO CTAHIAPTA, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUCHHUS
pas3aenoB GU3UKU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH y4eOHOT 0
mpoliecca, BO3PAaCTHBIX M IMCUXOJOrMUecKuXx ocobeHHocrtedl oOyuatomuxcs ¢ 3[IP Ha ypoBHe



OCHOBHOT'0 0011ero o0pa3oBaHus, OMpeAeNseT MUHUMAIbHBIM HA0Op OMBITOB, JE€MOHCTpAIUi,
IIPOBOIMMBIX YUUTEJIEM B KJIacce, JJAOOPaTOPHBIX padoT, BHIIOIHAEMbIX 00y4arOIIUMUCS.
MeTtoauueckoii OCHOBOM H3yueHusi kypca «®Pusnka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsl SBISETCS CHCTEMHO-IEATEIbHOCTHBIA MOJX0J, O00ECIeynBaIOIUN JTOCTHXKEHUE
JUYHOCTHBIX, METAlpPEIMETHBIX U MPEAMETHBIX O00pa30BaTEIbHBIX PE3yIbTATOB MOCPEICTBOM
OpraHu3alM aKTUBHOW MO3HABATEIbHOM JEATENLHOCTH 00Yy4aromuXcs, YTO OYEHb BAXKHO IMpPHU
oO0yuenuu nereii ¢ 311P, st KOTOPBIX XapaKTepHO CHIKEHHE TTO3HABATENBH Ol aKTUBHOCTH.

Henu u 3anaun n3yyeHus yueOHoro npeamera «Dusnka»

Obwue yenu wzydenus ydeOHoro mnpeamera «Pusuka» npezacraBieHsl B IlpumepHoit
paboueii mporpaMMe OCHOBHOT'O 00IIIEro 00pa3oBaHMUS.

OCHOBHOH 11eNbI0 O0y4YeHUs AETEeH ¢ 3aJepyKKOW MCHUXMUYECKOTro Pa3BUTHS HA JTaHHOM
npeaMETe SABJISICTCA:  IMOBBIIICHHC COHHaHBHOﬁ aJarnTainnuu I[GTCP'I qcpe3 MPUMCHCHUC
(bu3NYeCKUX 3HAHUI Ha TPAKTUKE.

Hnsa oOyuaromuxcs ¢ 3IIP, Tak ’xe, Kak W JJI HOPMATMBHO pPa3BUBAIOIIUXCA
CBEPCTHHKOB, OCBAaMBAIOIIMX OCHOBHYIO O0pa3oBaTeNbHYIO IIPOrpaMMy, IOMHHHpPYIOIIEE
3Ha4YE€HHE TPUOOPETAIOT TAKUE Yeiu, KaK:

" OCBOEHHME 3HAHHUH O METO/IaxX HAay4dHOIO MO3HAaHUS NPUPOABl U (HOPMUPOBAHHE HA ITON
OCHOBE IPEACTABIECHUN O (PU3NUYECKON KapTHHE MUPA;

" OBJAJCHHE YMEHUSMHU MPOBOOUTH HAOIIONEHHS] MPUPOAHBIX SIBICHUHN, OMUCHIBATH U
000011aTh pe3ynbTaThl HAOMIOAEHUH, UCIOIB30BaTh MPOCThIE U3MEPUTENbHBIE MPUOOPHI
JUIST U3ydeHUs (PU3MYCCKUX SBJICHUH; NPEICTaBIATh peE3yJbTaThl HAOIIOACHUH WM
U3MEpPEHUH ¢ MOMOIIbI0 Tabnull, rpauKoB U BBIABIATH HA 3TOW OCHOBE SMIIUPHYECKHE
3aBUCUMOCTH;, HNPUMCHATL IIOJNYYCHHBIC 3HAHUA I 00bsICHEHHS pa3H006pa3Hr,1x
MPUPOIHBIX SBJICHUN M TPOLIECCOB, MPUHIMUIIOB JCUCTBHUS BaKHEHIIMX TEXHUYECKUX
YCTPOMCTB, 1JIs pelIeHus] PU3NIECKUX 3a/1a4;

" pa3BUTHC IIO3HaBaTCIbHBIX HHTCPECCOB, HWHTCJUICKTYAJIbHBIX n TBOPUYCCKUX
CIOCOOHOCTEH, CaMOCTOSTENILHOCTH B TPUOOPETEHWH HOBBIX 3HAHWM, MPHU pPELICHUU
(bl/IBI/ILIeCKI/IX 3ajga4 u BBITTIOJJHCHN U OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,HOBaHI/Iﬁ C
HUCIIOJb30BaHUEM I/IH(bOpMaIII/IOHHI)IX TCXHOHOFHﬁ;

® BOCIIUTAaHUEC y6e)K}1€HHOCTI/I B BO3MOXHOCTU IIO3HAHHA 3daKOHOB IIpUPOAbLI, B
HeO6XOI[I/IMOCTI/I PasyMHOIo HCIIOJIb30BAHUA ,D,'OCTI/DKCHI/II;'I HayKu U TEXHOJIOTHH JJIsA
JAJIbHENIIEr0 pPa3BUTHUSI YEJIOBEUECKOro OOIIEeCTBa, YBa)KEHUS K TBOpPLAM HAayKH U
TEXHUKH; OTHOLIEHUS K (PU3HKE KaK K AIEMEHTY OOLIeYeI0BeY €CKOI KYJIbTYPBI;

" JCIOJB30BAHUE IOJYYEHHBIX 3HAHUN M yYMEHUM Ul pElIeHMs] MPAKTHUYECKUX 3a]ad
MIOBCETHEBHOW JKM3HM, oOecredyeHHus Oe30MacHOCTH CBOEH JKM3HM, PalMOHaJIbHOIO
IPUPOJIONOJIB30BAHUS U OXPAHbI OKPYKAIOLIEH Cpebl.

JlocTikeHue 3TUX 1esiel 00ecneurnBaeTcs pelieHUEM CIEAYIOIUX 3a0ay.:

* 3HakoMCTBO oOyuarommuxcs ¢ 3I[IP ¢ mMeromamm wuccienoBanus OObEKTOB W SBJICHHUM
MIPUPOLELL,

. HpI/IO6pCTeHI/IC 3HAHUH O MCXaHUYCCKUX, TCIIJIOBBIX, J3JICKTPOMAIHUTHBIX W KBAHTOBBLIX
SBJICHUAX, (bI/ISI/ILIeCKI/IX BCIIMYHHAX, XapPAKTCPUIYIOIUX 3TU ABJICHH,

* ¢dopMupoBaHHWE YMEHHH HAOIIOMAaTh TPHUPOIHBIC SBJACHHUS M BBINOJIHSATH OIBITHI,
nabopaTopHble pabOThl M SKCIEPUMEHTAJIbHBIE HCCIEAOBAHMUS C MCIIOIb30BAHUEM
U3MEPUTENBHBIX MTPUOOPOB, IUPOKO MPUMEHSIEMbIX B TPAKTHUECKOM KU3HU;

" OBJAACHHC TAKMMH INOHATHUAMH, KaK IIPUPOJHOC SABJICHUC, SMIINPUYCCKHU yCTaHOBHeHHLIfI
¢baxt, npobnema, TUIIOTE3a, TEOPETUUECKUIH BBIBOA, pe3yJibTaT SKCIEPUMEHTAIbHON
IIPOBEPKHY;

" [IOHMMAaHHME OTIMYMI HAyYHbIX JAHHBIX OT HENPOBEPEHHOW HH(POpPMAlMH, LIEHHOCTH
HAaYKHU U1 YAOBJICTBOPCHUS GI)ITOBI)IX, MPOU3BOACTBCHHBIX U KYJIBTYPHBIX HOTpG6HOCT€I71
YeJI0BEKA.



Oco0ennocTy 0TOOpa ¥ aganTANMU Y4eOHOT0 MaTepuajia no gpusuke

OcHoBoil 00yuenust oOyuatomuxcst ¢ 3[1P Ha nmpeamerax ecTeCTBEHHOHAYYHOrO IUKJIA
SIBJIIETCSL PAa3BUTHE Y HUX OCHOBHBIX MBICIMTEIbHBIX ONEpaluil (aHalu3, CHHTE3, CpaBHEHUE,
000011eHNE) HAa OCHOBE BBINOJHEHHS Pa3BUBAIOIIUX YINpPaXKHEHUH, (HOpMHUpPOBaHHE NPHUEMOB
YMCTBEHHOH paOoThl: aHAIM3 UCXOIHBIX JAaHHBIX, IUIAHUPOBAHWE MaTepuasa, OCYIIECTBICHUE
MIO3TAalTHOTO U UTOTOBOIO CAaMOKOHTPOJIA, a TAaKXK€ OCYIIECTBISAETCS JIMKBUIALMUS NPOOEIoB B
3HAHMSX, 3aKpEIJICHHWE M3YYEHHOr0 Marepuajna, OTpadOoTKa ajaropuTMOB, IOBTOpPEHHE
npoiineHHoro. bonbiioe 3HaueHHe MPHUIAETCS YMEHUIO paccKas3aTh O BBINOJHEHHOW paboTe ¢
MPaBWIBHBIM YNIOTPEOJIEHUEM COOTBETCTBYIOUIEH TEPMUHOJIOTMM M COOIOJCHUEM JIOTMYECKUX
cBsizell B m3naraeMoM Matepuaine. s oOywaronmxca 3IIP Ha ypoBHe OCHOBHOro 001I€ro
00pa3oBaHMs TO-TIPSKHEMY SBIIIIOTCS XapaKTepHBIMH: HEIOCTATOYHBIH YpPOBEHb pa3BUTHS
OTAENBHBIX IICUXUYECKUX IPOLECCOB (BOCHPUSTUSA, BHUMAHUSA, MaMATH, MBIIUICHUSN),
CHI)KCHHBI YPOBEHb WHTEIUIEKTYAJILHOTO Pa3BUTHSA, HU3KUH YpPOBEHB BBINOJHEHHUS Y4eOHBIX
3aJaHUi, HHU3Kas ycnemHocTh oOydeHusa. Ilostomy npu wusydeHuum ¢usuku Tpedyercs
LIeJICHAIIPAaBJICHHOE HHTEJIEKTyallbHOe pa3BuTHe oOydarommxcs ¢ 3IIP, orBewaromee wux
0COOEHHOCTSIM M BO3MOXHOCTAM. YdeT ocoOeHHocTer oOyuaronmxcs ¢ 3I1P TpeOyer, 4ToObI
IIpU U3Y4EHUH HOBOI'O MaTepuasa 005f3aTeIbHO MPOUCXOJUI0 MHOTOKPATHOE €ro NOBTOPEHMUE;
pacIIupeHHOe PAacCMOTPEHME TEM U BOINPOCOB, PACKPBIBAIOIIMX CBA3b (PU3MKU C KU3HBIO;
aKTyaJu3alus NIEPBUYHOr0 )KU3HEHHOr O OIIbITAa 00 yYarOLXCSL.

VYcBoeHHe NMporpaMMHOrO MaTtepuana 1o (M3UKe BbI3bIBACT OOJbIINE 3aTPYIHEHUS Y
obyuarouuxcs ¢ 3P, mosTomy Teopus m3zydaercss 0e3 BBHIBOJOB CIOXHBIX (popmyi. 3amauw,
TpeOyrolye MPUMEHEHHs! CIOKHBIX MaTeMaTHUYECKUX BBIYMCICHUN U (GopMyl, B 0COOEHHOCTH
TaKuX TeM, Kak «MexaHuuecKkoe JIBHKEHHEe», «ApXUMeI0Ba cuiiay, «MexaHnueckas SHeprus»,
«DNEKTPUUECKHE SIBJICHUS», «DJIEKTPOMAarHUTHBIE SBJICHUSN», PELIAIOTCS B KJIACCE C MOMOIIBIO
YUUTEIS.

Ocoboe BHUMaHKE NPHU U3yYEHHH Kypca (DU3HKH yIeNsAeTCs] TOCTAHOBKE U OpraHU3aIiH
9KCIEPUMEHTA, a TAK)KE IPOBEACHUIO (IPEUMYIIIECTBEHHO Ha KaX/10M YPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpaluii (BO3BMOXKHO C UCMOJB30BAHUEM JIIEKTPOHHOM neMoHcTpanuu). HekoTopbie TeMbl
00s13aTeIbHO JOHKHBI BKJIIOUATh OMOPHBIE JIAOOpaTOpHBIE pabOThL, KOTOPHIE Pa3BUBAIOT YMEHHUE
MOJIb30BaThCS MpOCTeHMMU NMpHOOpaMu, aHaJIM3UPOBATH IMOJydYEeHHBIE JaHHblE. B cBsizu ¢
O0COOCHHOCTSIMM TIOBEIeHUS M JAesTensHocTH oOydaromuxcsi ¢ 3[IP  (pacTopMOXKEHHOCTb,
HEOPraHU30BAaHHOCTb) MPEAYCMOTPEH CTpPOXKAHIIMKA KOHTPOJIb 3a COOJIOJEHHEM I pPaBHI
TEXHUKH 0€30MacCHOCTH NP MPOBEIEHNUHU Ja00paTOPHBIX U MPAKTUYECKUX padoOT.

bonbumoe BHUMaHWe npu u3ydeHuun ¢usuku noapoctkamu c 3I[IP ob6pamaerca Ha
OBJIaJIEHUE MMHU INPAKTUUECKUMH YMEHHUSMHM M HaBblKaMu. lIpegycmaTpuBaercs yMeHbIIEHUE
o0beMa TEOPETUYECKUX CBEJIEHUI, BKIIIOYCHHE OTAENbHBIX TEM WM LEIbIX pa3JesioB B
Matepuanbl a1 0030pHOrO, O3HAKOMHMTEIBHOrO WM  (aKyJbTaTUBHOIO  H3YyYEHHS.
[Ipennaraercss ymeHbllleHHE OO0OBEMa MATEMATHMUECKUX BBIYMCICHUM 3a CYET YBEJIMYEHUS
KauyeCTBEHHOI'O ONMCAHUS SBJIECHUH U IPOLECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHM OTBOAMUTCA Ha PACCMOTPEHME TEM M BOIIPOCOB,
PACKpBIBAIOINX CBSA3b (HU3UKU C KHU3HBIO, C TEMU SBJICHUSAMH, HAOJIOJCHUAMH, KOTOpBIE
XOPOILO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOI'O OIIbITa.

MakcuManabHO HCHOJB3YIOTCS MEXIIPEAMETHbIE CBSI3M C TAaKUMHU JIMCUUIUIMHAMH, Kak
reorpacus, xumus, Ouosiorus, T.K. oOydarommecs c¢ 3[IP ocobeHHO HYXIalOTCS B
MIPENOHECEHNH OJHOT0 M TOro K€ Yy4eOHOro Marepuala B pa3jMUHBIX AacleKTax, B €ro
BApbUPOBAHUHU, B HEOJHOKPATHOM IOBTOPEHHM U 3aKPEIUICHUU TOJIYYEHHBIX 3HAHUH W
IpakTHYecKuX yMeHui. [103BoIsisE paccMaTpuBaTh OMH U TOT e y4eOHBI MaTepuan ¢ pa3HbIX
TOYEK 3PEHHs, MEXKIIPEIMETHbIE CBS3H CHOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHIO, Ooee
IIPOYHOMY 3aKPETIJICHUIO MOIYyYEHHBIX 3HAaHUH U IPAKTUUYECKUX YMEHUM.



IIpumepHbie BUABI gesiTebHOCTH o0yuaommxcs ¢ 3IIP, o0yciioBiieHHbIe 0c00BIMHI
o0pa3zoBaTeIbHBIMH MNOTPEeOHOCTSAIMH U o0ecHeYyMBaKOIINe OCMbICJIEHHOE OCBOEHHE
coJep:kaHuH 00pa30BaHusA MO npeaMeTy «Puznka»

[IpumepHast TemaTuyeckass M TEPMHHOJOTMYECKas JIEKCMKa 10 Kypcy (U3MKH
cootBerctByet IIOOII OOO.

Conepxanue BHIOB JAesTenbHOCTH oOywatonmxcs ¢ 3[IP Ha ypokax ¢usuku
omperenseTcs UuX O0COObIMH  00pa3oBaTENbHBIMH  MOTpeOHOCTAMH. [loMHMO  HIMPOKO
ucnonb3yembix B [IOOIT OOO oOumx mis Bcex 00y4aromuxcsi BUAOB JICSTEIBHOCTH CIIEAYET
YCUIIUTH BUIBI AEATEIbHOCTH, CIEHU(pUUHbIE IS TaHHOW KaTeropuu eTeil, odecnednBaromye
OCMBICIIEHHOE€ OCBOEHHE COJIepKaHHMsl 00pa3oBaHUs IO TMpEeAMETY: YCHUJICHHE MpPEeIMETHO-
MIPAKTUYECKON NEATENbHOCTH C aKTHBU3aLMEH CEHCOPHBIX CHCTEM; OCBOEHHE MaTepualia C
ONOpOM Ha  aNropuTM; «IIOIIArOBOCTH» B  HM3YyYEHUUM MaTepuana; MCIOJb30BAHHE
JIOTIOJTHUTEIIBHOW BU3YaJbHOM OMOPHI (CXEMBI, Ta0JI0HBI, OIIOPHBIE Ta0JMIIE); pEUYEBON OTYET O
IpOLIECCE M pe3ysbTaTe J1eATEeIbHOCTH; BBIIOIHEHUE ClIeHHaIbHbIX 3alaHui, 00ecH eYMBaIOLIIX
KOPPEKIUIO perysiiui y4eOHO-TTO3HABATEeNbHOM JeATeIbHOCTH U KOHTPOJb COOCTBEHHOIO
pe3yibTaTa.

s obyuarouuxest ¢ 3IIP cymiecTBeHHBIM SBISAIOTCS MPUEMBbl PaOOThI € JIEKCUYECKUM
MatepuaioM no mnpeaMmery. [IpoBogutcs crneuuanbHas paboTa MO BBEACHHUIO B AKTHBHBIN
ClIOBapb 00y4aroUIMXcs COOTBETCTBYIOIIEH TEPMUHOJIOIMU. V3yuyaeMble TEpMUHBI BBOAATCS Ha
MOJIMCEHCOPHOI OCHOBE, 0O0s3aTeNibHA BH3yallbHas MOAJEPXKKA, alrOpuTMbI paboThl ¢
OIpPEEICHUEM, ONIOPHBIE CXEMBI JUIS AKTyaJIM3allMi TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTenbHBIMU MOTpeOHOCTsIMH oOyuatommxest ¢ 3I1P, mpu
IJIAHUPOBAHUU PaOOTHI yUEHHKA HAa YPOKE CIeyeT MPUIEPKUBATHCS CIEAYIOIMX MOMEHTOB!

1. Tlpu ompoce HeEOOXOAMMO: [aBaTh QJITOPUTM OTBETA; pa3peliaTh IOJIb30BATHCA
IUIAHOM, COCTaBJIEHHBIM IIpU IOATOTOBKE JOMAlIHEro 3aJaHus; JaBaTh OOJIbIIE BpPEMEHU
TOTOBUTHCS K OTBETY y JOCKH; pa3peliaTh JeJaTh IPEIBAPUTENBHBIE 3alIMCH, MOJIb30BATHCS
HaIJIAHBIMU IOCOOUSMU.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYAIOUIMMCS HABOISIIME M YTOUHSIOIIHME BOIPOCHI,
KOTOpBIE€ TOMOT'YT MM I1OCJIEIOBATENILHO U3JIOKUTh MaTepual.

3. CucremMaTuyeckd TMpOBEPATh YCBOGHHWE MaTepHajsa [0 TeMaM YpPOKOB, IS
CBOEBPEMEHHOI'0 0OHapy>KeHHs MPoOesIoB B MPOIIEANIEM MaTeprae.

4. B mpouecce u3yuyeHuss HOBOIO MaTepualla BHUMAaHUE YYEHHMKOB oOOpaliaercs Ha
HauOosee CIOXKHbIE pa3fenbl u3ydyaeMoll Tembl. Heobxoaumo wamie oOpamiaTbCs K HHUM C
BOIPOCAMH, BBICHSIOLIMMH IOHUMaHUE y4eOHOro maTepuajia, CTUMYJIMPOBATh BOMPOCH! IPU
3aTPyIHEHUSX B YCBOEHUM HOBOIO MaTepualia.

Mecto yueoHOro npeamera «®@uszuka» B yueOHOM IJIaHe

B cootBerctBun ¢ denepanbHbIM I'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOI'0 0011ero o0pa3zoBanus yueOHbIN npeamer «du3nka» BXOAUT B MPEAMETHYIO 00J1aCTh
«EcTecTBeHHbIE HayKu» M SBJIETCS 00s3aTeNbHbIM A u3ydeHus. CojaepkaHue ydeOHOro
npenMeTa «®Pusmkay, npeacraBiecHHoe B I[IpuMepHoii pabodeil mporpamme, COOTBETCTBYET
OI'OC 00O, IlpumepHOH OCHOBHOH 00pa30BaTEIbHON MpPOrpaMMe OCHOBHOTO OOILEro
oOpa3oBanmsi, IIpuMepHONl aganTUPOBAaHHOW OCHOBHOW  0Opa3oBaTEIbHOW  IMpOrpaMMe
OCHOBHOI'0O 00111ero 00pa3oBaHus 00y4aIOLUMXCS € 3aAePKKOM MCUXUUECKOTI'0 Pa3BUTHS.

K VYEBHUKAM

B. Ieppimkun @usnka. 7 knacc. M.: Ilpocsemienne, 2023
B. Ilepoikun @usuka. 8 knace. M.: Ilpocsemenue, 2024
A. B. Ilepeimkun @usuka. 9 kinacc. M.: [Ipoda, 2018

A.
A.



COAEP)XXAHUE YYEBHOTI'O ITPEJIMETA «®U3NKA»
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Pasznena 6. TemyioBbIe IBJEHUS

OcHogHble NONONCEHUsT MOJIeKVIAPHO-KUHeMUYeCKOU meopuy CmpoeHus 6eujecmad.
Macca u pasmepvl amomos u monexyn. Onvimsl, nOOMEepAHCOAOUUE OCHOBHBIE NOTONCEHUS
MONEKYIAPHO-KUHEMUYLeCKOU Meopuu.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSAHUMN BeuiecTBa. Kpucmaniuueckue
u amopguvie mena. ObvACHeHUe CBOUCME 2A308, HCUOKOCMeEl U MEEPObIX Mmel HA OCHOBe
NONOJCEHULl  MOJIeKYIApHO-KUHemuyeckot meopuu. CMadyuBaHUE U KANULIAPHbIE ABNEHUSL.
Tennosoe pacwupenue u corcamue.

Temnepatypa. Ces3b memnepamypul CO CKOPOCHMbIO MENIOB020 OBUICEHUS HACTIUY .

Buytpennsis sHeprusi. Cnocobvi usmenenus HympenHel dHepeuu: menionepeoaia u
cogepuienue pabomol. Buosl mennionepedayu: menionposooOHOCmMs, KOHEEKYUS, U3IyUeHue.

KomuuectBo Temnotel. Yoenvnasa mennoémxocms eewjecmea. Tennoobmen u menyosoe
pasHosecue. YpasneHue meniogozo baniauca.

llnasnenue u omeepoesanue Kpucmaiiuieckux eewjecms. YoenvHas menioma
naaerenus. Ilapooopazosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas menioma
napoobpasoeanus. 3aeucumMocmes memnepamypvl KuneHuss om ammocgepnoco O0aeieHusl.
Buasicnocms 6030yxa.

DHeprus TOIIMBA. YoenvHas menjioma c2opaHus.

Ipunyuner pabomsr mennosvix osucameneu. KIIJ] mennosoco oseucamensi. Tennoswvie
ogueamenu u 3awuma okpyxcaioujei cpeovi (MC).

3akon coxpanenus u npespawjenus snepeuu ¢ mennoswix npoyeccax (MC).

Hemoncmpayuu

1. HaGroneHre OpoyHOBCKOTO JIBHKCHHMSL.

2. Hab6monenne mud dysun.

3. HaGroneHue sIBICHUI CMaYMBaHUS U KaIMIULIAPHBIX SIBJICHUM.

4, HaGnronenue TermioBoro pacummpeHust Tell.

5. N3menenne naBieHWs ra3a TpH HW3MEHEHWHW O0bEMAa W HArpeBaHWM WIH
OXJIAXKICHUH,

6. [IpaBuna u3mepeHus: TeMiepaTypsl.

7. Bune! Temonepenaymn.

8. Oxya)keHue pu COBEPIIEHUH PabOTHI.

9. HarpeBanue npu coBepiieHH paboThl BHEIIHUMHU CUJIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN pa3IMUYHBIX BEIIECTB.

11. HaOmronenue Kumnenus.

12. Halnronenne moctosiHCTBA TEMITEPATYPHI TIPH TUIABJICHUH.

13. Mogenu TEIIOBBIX ABUTAaTEICH.

Dponmanvhsle nadopamopHvle padomvl U ONbIM bl

1. OnpIThl MO  OOHAPY)KEHWIO JCHCTBUS CHJI MOJICKYJSSPHOTO  IPUTSIKCHHS
(31eKmpoHHasn demMoHcmpayu).

2. OnbITHI MO BRIPAIIMBAHUIO KPHUCTAJIJIOB IOBAPEHHOM COJIM WUJTK caxapa.

3. OnbITh IO HAOMIOAEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH M TBEPIBIX
Tell.

4, Omnpenenenre AaBiIeHNS BO3yXa B 0ajyIOHE MIMPUIIA.

5. OnbITB, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT ero o0néma u
HarpeBaHUs UM OXJIAXKCHHUS.

6. HaGmonenne W3MEHEHHWs  BHYTPEHHEH OJHEpruM Tela B Pe3ylbTaTe

TCILIOIICPCAaun U pa6OTBI BHCIIHHUX CHIJI.



7. HccnenoBanue sSBICHUSA TEmI000MeHa npu CMCUIMBAHHUHN XOJIOMHOU H FOpﬂ‘lCﬁ

BOJIBIL.
8. HccnenoBanue mporecca UCIapeHus.
9. OnpeneneHne OTHOCUTEIBLHON BIAXKHOCTU BO3yXa.
10. Onpeoenerue y0enbHOU Meniomol NIAG1eHUs Tb0d.
Pa3znen 7. JnekrpuyecKkue 1 MATHUTHbBIE SIBJICHUS
Onexmpuszayus men. JIBa poja 3IeKTpUUECKUX 3apsaa0B. B3anMonelicTBre 3apsyKeHHBIX
TeJl.

DnexTpuyeckoe noie. /Ipunyun cynepnouyuu 31eKmpudeckux noeti (Ha KawecmeenHom
yposHe).

Hocumenu snekmpuueckux 3aps006. dnemenmapuulii d1ekmpudeckuti 3apsao. Cmpoenue
amoma. [IpOBOJTHUKY U TUANICKTPUKU. 3aKOH COXPAaHEHUS IEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUN TOK. Ycnosus cywecmeosanus snekmpuyecko2o moka. VICTOUHMKH
HOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOEe, MarHUTHOE).
Dnekmpuueckuti mox 8 HCUOKOCMAX U 2a3aX.

PaGoTa u MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3axou [[coynra—/lenya. dnekmpuyeckue
yenu u nompebumenu >1eKMpuyeckol dHepauu 6 oOvimy. InekTpuueckas nenb. Cuma Toka.
Onexktpudyeckoe HampspkeHue. CompoTHBIEHHE NPOBOJIHUKA. YoenvHoe conpomusieHue
sewjecmea. 3akoH Oma nnsa yyactka uenu. IlocnenoBarenbHoe M mapaiebHOE COEIUHEHHE
IPOBOJHUKOB. Kopomkoe 3amvikanue.

ITocTositHHblE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX MarHuToB. MacHummuoe noie.
Maenummnoe none 3emnu u e2o 3nauenue 0ns xusuu Ha 3emiae. Onvim Ipcmeda. Maenumnoe
none aonekmpuueckoeo moxd. Ilpumenenue s1exkmpomaznumog 6 mexHuke. J[leticmeue
MASHUMHO20 NOJIL HA NPOBOOHUK C MOKOM. OJiekmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamenetl 6 mexHuyecKux yCmpoucmeax u Ha mpaHcnopme.

Onvimvr  @apades. Aenenue snekmpomacHumuot  unHoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocodvl nonyuenus 31eKmpuyeckou 3Hepauu. DIEKTPOCTAHIUU Ha
BO300OHOBJISIEMBIX UCTOYHHKAX dHEPTHUH.

Jemoncmpayuu

1. DJeKTpu3aius Ted.

2. JIBa poaa 3J1eKTpUUEeCKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSKEHHBIX TEJ.
3. YCTpONCTBO U NEUCTBUE JIEKTPOCKOIIA.

4. DeKTpocTaTnyecKas MHAYKLHS.

5. 3aKOH COXpaHEHUS AIEKTPUUECKUX 3apSAI0B.

6. [TpoBOAHUKH U AUDIIEKTPHUKH.

7. MogenupoBaHue CUIOBBIX THHHUH AIEKTPUYECKOTO MOJISL.

8. HcTouHnky OCTOSIHHOTO TOKA.

9. JleficTBUSI 37IEKTPUYECKOr0 TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. ["azoBbIi paspsi.

12.  M3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13.  M3mepeHue 3MeKTPHUUECKOro HAMPSKEHUS BOJILTMETPOM.

14. Peocrat u MarazuH conpoTUBIICHUH.

15. B3anmoneiicTBUE MOCTOSHHBIX MAarHUTOB.

16.  MonenmupoBaHue HEBO3MOKHOCTH pa3/ieJICHUs MOI0OCOB MarHUTA.
17. MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSSHHBIX MATHUTOB.
18. OmnpIT Dpcrena.

19. MarsuTHoOe€ 1oJie TOKa. DJIEKTPOMAarHur.

20.  JlelicTBHE MAarHMUTHOTO TIOJISI HA TIPOBOJHHK C TOKOM.

21. DNEeKTpOABUTATENb TOCTOSHHOIO TOKA.



22.  HccnemoBaHue SBIECHUS dJEKTPOMATHUTHON UHIYKIUH.
23. OnbiTel Dapajnes.

24.  3aBUCMMOCTb  HAaNpaBJi€HHUS HUHAYKIMOHHOIO TOKa OT YCIOBUH  ero
BO3HUKHOBEHHS.

25. DNEeKTpOreHepaTop NOCTOSHHOI'O TOKA.

Dponmanvusle 1abopamopHvle padomost U ONbLIM bl

1. OnpiTel 1O  HAONIONEGHUIO  DJIIEKTPH3AIMU  TeN  HMHIAYKIUEH W TpH
COIPUKOCHOBEHUH.

2. HccnenoBanue AeMCTBUS 3JEKTPUYECKOTO MOJS HA TPOBOJAHUKH U TUAIIEKTPUKU.

3. COopka u mpoBepka pabOoTHI JIEKTPUYIECKOH I[eMTH TOCTOSTHHOT'O TOKA.

4. W3MmepeHue u perympoBaHue CUJIbI TOKA.

S. W3mepeHue u peryiupoBaHue HAPSKEHUS.

6. Hccnedosanue 3asucumocmu cuibl mMoKa, uoywe2o uepe3 pe3ucmop, Oom
CONPOMUBNIEHUS Pe3UCTNOPA U HANPSICEHUS HA pe3ucmope.

7. Onvimul, OemMoHCcmpupyrOwue 3a8UCUMOCIL  INIEKMPUYECKO20 CONPOMUBTIeHUS
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CeUeHUs U Mamepuad.

8. IIposepka npasuna crodxicenuss HanpAXCeHul NPU NOC1e008aMeNbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 015 cuivl moka npu NApaIIeIbHOM COEOUHEHUU PE3UCTNOPOS.

10.  Ompenenenue paboOThI FTEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.  OmnpeneneHue MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIIETSIEMON Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCHMOCTH CHJIBI TOKa, HUAYHIETO Yepe3 JAMIIOYKY, OT
HaIlpsDKEHUS Ha HEW.

13.  HccnenoBanue MarHUTHOI'O B3aMMO/ACHCTBUSI TOCTOSSHHBIX MarHUTOB.

14.  H3yyeHue MAarHUTHOIO IOJII MOCTOSHHBIX MAarHUTOB NpPU UX OOBEAUHEHUH U
pazzesaeHuu.

15.  UccnenoBanue nedcTBHS 3JIEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmpITHI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHIIBI B3aUMOJICHCTBHUSL KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa ¥ HalpaBJIeHUs TOKa B KaTYIIIKeE.

17.  M3yyeHue AeiicTBUS MAarHUTHOTO MOJIA HA MIPOBOJHUK C TOKOM.

18.  Uzyuenue pabomul s1exmpoosuecamens.

19. N3mepenne KIIJ asekTpoaBUraTeIbHON yCTAaHOBKH.

20.  OneITBl 1O  WCCIEJOBAHMIO  SIBICHUS  DJIEKTPOMArHUTHOW  MHIIYKIIHH:

HUCCIICAOBAaHHUEC W3MEHEHUI 3HAUCHUS U HamnpaBJICHHUA HHAYKIIUOHHOI'O TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJieHUs

Mexannueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBWXKEHUA. PaBHOMEpHOE mpsMoiMHENHHOEe ABWXeHUE. Hepasnomephnoe
npamonuneunoe ogudxcenue. CpPemHsisl U MSHOBEHHAs CKOPOCMb mead Npu HepagHOMEPHOM
O0BUICEHUU.

Yckopenue. PagHoyckopenHoe npamonuHetinoe Ogudcenue. (CBOOOIHOE TaJCHHE.
Onvimst I'anunes.

Juneiinas u y2nosas ckopocmu. Llenmpocmpemumenvroe yYcKopeHue.

[Ieperit 3axkon HproToHa. Bropoit 3akon Herotona. Tperuit 3akon Herorona. llpunyun
Cynepno3uyuy Cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbICeHUs, CUlad mpeHus
noKos, opyaue 8Uobl MpPeHUsL.

Cuna TSOKECTM M 3aKOH BCEMHUPHOrO TATOTEHHUS. Y CKOpEHHE CBOOOJHOTO IaJICHHS.
Jeuocenue naanem eoxpye Coanya (MC). Ilepsas xocmuueckas ckopocms. Hesecomocmvp u
nepezpysKu.



PaBHOBecHe MaTepuaabHOW TOYKU. AOcontomuo meépooe meno. Pasnosecue meépoozo
meina ¢ 3aKpeniénHotl ocovio epaujernus. MoMeHT cunbl. Llenmp msscecmu.

Nmnynec tena. Uzmenenue umnynvca. MUmnynsc cunvi. 3aKOH COXPAHEHUS] UMITYJIbCA.
PeaktuBHOe nBmwxenune (MC).

Mexanudeckas pabota ¥ MOIIHOCTb. PaboTa cun TspkectH, ynpyeocmu, mpenus. Cesasv
sHepeuu u pabomwl. TloTeHIMaNbHAS SHEPrUsl TeNa, MOMHATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeus cocamou  npysxcunvl. KuHernmdeckass oHeprusa. Teopema o
KuHemuyeckou sHepauy. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpruu.

Hemoncmpayuu

1. HaGmoneHne MeXaHWYECKOro MABM)KEHMsI Tejla OTHOCHUTENBHO pa3HBIX Tel
oTCcuéra.

2. CpaBHeHME myTell M TpaeKTOpUH [JBUXKEHHS OJHOTO M TOro K€ Tena
OTHOCHUTEJIBHO PAa3HBIX TEN OTCUETA.

3. W3MepeHne CKOpOCTH U YCKOPEHUS ITPSIMOIMHEWHOTO IBUKEHUS.

4. HccienoBanne Npu3HaKOB PaBHOYCKOPEHHOIO JBUKECHUS.

5. HaGmonenne qBu>XeHUs Tela 110 OKPYKHOCTH.

6. HaGmroneHne MexaHMYECKHUX SBJIGHHH, MPOUCXOISAIIMX B CUCTEeME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCUTEIIbHO KaOMHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tea OT MacChl TeJla U JSHCTBYIOIEH Ha HErO CUJIBL.

8. HaGmronenue paBeHcTBa CUJI IPU B3aUMOJIEHICTBUHU Tell.

9. H3MeHeHue Beca Tesa IpU YCKOPEHHOM JIBUYKEHUU.

10. [Tepenaua umnynsca mpu B3auMOICHCTBUU TEI.

11.  IIpeoGpa3oBaHusI SHEPrUU NPU B3aUMOIECHCTBUU TEIN.

12. CoxpaHeHHe UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBHH.

13. CoxpaHeHue uMmnysibca npu abCoNIOTHO YIPYI'OM B3aUMOACHCTBUH.

14. Ha0roneHre peak THBHOTO JBUYKEHUSI.

15. CoxpaHeHHe MEXaHHMYECKOI SHEePruu MpU CBOOOIHOM IaJICHUU.

16.  CoxpaHeHHe MEXaHMYECKOW OHHEPruM TpH IBIKCHUU Tela Mo JeiicTBUeM
MPY>KUHBI.

@ponmanvHble 1a00pamopHbvle padomsvl U ONbLIM bl

1. Koucmpyuposanue mpakma 0na pazeona u OalvHeuuieco pasHOMEPHO2O0
OBUIICEHUS WAPUKA UTU MENEHCKU.

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS OpyCKa MM JABM)KEHHUS IIapUKa I10
HAaKJIOHHOU INTIOCKOCTH.

3. Omnpenenenne yCKOpEHHs Tella IIPU PAaBHOYCKOPEHHOM JABM)KEHHUH 110 HaKJIOHHOU
IUIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HayaJIbHON CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO
JlaBJICHUS.

6. Omnpenenenue k03P GUIHEHTa TPEHUS CKOITbKEHUSI.

7. Omnpenenenue )XECTKOCTH MPYKUHBL.

8. Omnpenenenue pa®OTBl CHUJIBI TPEHHsI MPU PABHOMEPHOM JBIKEHMH Tesa I10
TrOpPU30HTATIBLHON MTOBEPXHOCTH.

9. Omnpenenenue paboOThl CHIIBI YIPYTOCTH MpPH MOIBEME Ipy3a C UCHOJIb30BAHHEM
HEMOJBUHOT'O U TTOJIBUYKHOTO OJIOKOB.

10.  M3yueHue 3aKOHA COXpaHEHHs SHEPTHH.

Pa3zges 9. MexaHndecKkue KoJ1e0aHNA U BOJHBI



Konebatensnoe apmxeHue. OCHOBHBIE XapaKTEPUCTHUKU KojeOaHWi: MEepHoi, 4acToTa,
amrutyna. Mamemamuueckuii u  npydjcunHvlli  masmuuku. Ilpespawenue duepeuu npu
KOeOamenbHOM OBUHNCEHUU.

3aryxaromue Konedanus. BeinyxaeHHbIe KoJieOanus. Pe3onaHc.

Mexanndeckue BOJHBL. CBONCTBA MEXaHHYECKUX BOJH. [IpodosbHble U nonepeyHvle
80JIHbL. [[MUHA 80IHBI U CKOPOCMb €€ pacnpocmpanerusi. Mexanuueckue 6011bl 8 meépoom meie,
ceticmuyeckue 6oanwl (MC).

3ByK. I pomrxocms 38yKa u gvicoma moua. Ompasicenue 38yxa. Mngpaseyk u yiempassyx.

Hemoncmpayuu

1. HaGnronenue koneGaHuii TeJ Mo ASHCTBUEM CHJIBI TSXKECTH U CHJITBI YIIPYTOCTH.

2. Habmronenne konebanuii Tpy3a Ha HUTH U Ha MPYXKHUHE.

3. HabmnroieHre BEIHYKICHHBIX KOJIEOAHUH U pe30HaHca.

4. PacnipocTpanenue npoioiabHBIX U MOMEPEYHbIX BOJH.

5. HabmoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKycTUYECKU PEe30HAHC.

Dponmanvuvie 1abopamopHvle padomvl U ONbIM bl

1. Omnpenenenre 4acTOThI U MeprUoia KoeOaHU MaTeMaTUYECKOr0 MAasITHHUKA.

2. Onpenenenue dYacTOTBl M Mepuoja KoJeOaHWl NPYKMHHOTO MasTHHKA
(371eKmpoHHaA 0eMOHCMPayU).

3. HccnenoBanue 3aBUCUMOCTH TEeprUoAa KoneOaHUil MOIBEIIEHHOr0 K HUTU Tpy3a
OT JJIMHBI HUTH.

4, HccrnenoBanue 3aBHCHMOCTH IepHoJa KoJeOaHWil MPYKUHHOTO MasTHHKA OT
MAaCChI T'py3a (21eKmMPOHHAA OEMOHCMPAYUSL).

5. [IpoBepka HE3aBUCUMOCTH MEpUO/IA KOJIeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT
MaccChl rpy3a.

6. OnbITEl, JEMOHCTPHPYIONIME 3aBUCUMOCTb IEpUO/a KOJIeOaHWH MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOJHOTO NaJeHUs (2/1eKMPOHHAA 0eEMOHCMPAUU).

Pa3nen 10. DiiekTpOMArHUTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (C80Uicmea 31eKmpoMacHUMHbIX
eonn. Illxana snexmpomacHumusix 607H. Hcnonv3oeanue 21eKMpOMASHUMHBIX 60H  OJIA
COmMOoBOU CBA3U.

DnexkTpoMarHuTHas npuponaa ceera. CKkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBeTa.

Jemoncmpayuu

1. CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH.

2. BonHoBwIe cBOMCTBA CBETA.

Dponmanvhole mz60pamopnme3 padomel u onvimal

1. N3ydyenune CBOMCTB AIEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOHMIBHOTO
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TeseoHa.

Pa3znen 11. CBeToBbI€e sIBJIEHUA

JlyaeBast Mozenb cBeta. Mcrounuku cBeta. [lpsamonunetinoe pacnpocmpaneHue ceema.
3ammenus Connya u Jlynsi. OTpaxkenue cBeta. [1niockoe 3epkano. 3aKkon ompasicenus ceema.

[Ipenomiienne cBeta. 3akoH MNpeJoOMJCHUs cBeta. [lonHoe 6HympeHHee ompadsiceHue
ceema. Mcnonv3osanue noiHo2o 6HympeHHe20 OMpaiCeHusi 8 ONMUYecKux c6emogooax.

Jlunza. Xon nydedt B nmuH3e. Onmuueckas cucmema ¢pomoannapama, MUKpOCKOna u
meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocms u danvnozopkocmes.

Paznoocenue 6enozo ceema 6 cnexmp. Onvimor Hotomona. Cnodicenue cnekmpanbHbix
46emoa.

Jemoncmpayuu



[TpssMonuHeHHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n3o00pakeHUl B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTu4yecKuil CBETOBO/I.

Xon mydeit B coduparomiei TuH3e.

XoJ ayuyel B pacCEUBAIOLIEH JIMH3E.

[Tomyuenue n3o00pakeHU C MOMOIIBIO JIUH3.

[Tpunnun aedictus ¢oToamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

RO ~NoO~WNDE

0. Mogens riaza.

11. Paznoxenue 0enoro cBera B CIIEKTP.

12.  Tlomydenue 6enoro cBera MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

@ponmansusle 1a60pamopnsvle paGomol u ONbIM bl

1. HccrnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOI'O JIyda OT YIJia MaJeHHs.

2. W3ydenue xapakTepuCTUK U300paXKeHUs MMPeAMETa B IJIOCKOM 3epKaJe.

3. HccrnenoBanue 3aBUCHMOCTH yria IPENOMJIEHHS CBETOBOIO Jiyda OT YIJa
MIaJICHUs] HA TPaHUIIE «BO3LYX—CTEKIIO».

4. [Tonmyuenue n3o0pakeHuil ¢ MOMOIBIO COOMparOIIeH JIUH3BL.

5. Omnpenenenue (HOKYCHOTO PacCTOSIHUSL M ONTUYECKONW CUJIbI cOOMpArOIIel JIMH3bI
(31eKmpoHHaAA 0eMOHCmPayU).

6. OnbITHI IO pa3NokKEHUIO OETIOr0 CBETA B CIIEKTP (21eKMPOHHAA OEMOHCMPAUUSL).

7. OmnbITHI 110 BOCHPHUSATHIO IIBETA NPEAMETOB MPH WX HAOJIOJECHUH Yepe3 1IBETOBbIE
GUIBTPBIL.

Pa3znen 12. KBaHTOBBIE SIBJICHUSA

Onwvimwl Pesepgopoa v inanerapHas Moaenb aroma. Monens atoma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmui.

PannoaktuBHOCTE. Anvgha-, Oema- u eamma-uznyuenus. CTpOeHHE ATOMHOTO sapa.
Hyxnonnasa moodenv amomnozo sopa. Hzomonwel. Paouoaxmuenvie npespawenus. Ilepuoo
nonypacnaca amomHulx sioep.

SnepHble peaknuu. 3aKOHBI COXPAaHEHHUs 3apsOBOTO M MacCOBOro 4ucen. Peaxyuu
cunmesa u oenerust soep. Mcmounuxu suepeuu Coanya u 36é30 (MC).

SAnepnas sHepretuka. /leucmeuss paouoaKmueHuIX U3IYYEHUU HA JHCUBbLE OP2AHUZMbL
(MC).

Jemoncmpayuu

1. CrieKkTpbl U3Iy4YEHHS U MOTIIOLICHHS.

2. CriekTpsl pa3nuYHbIX Ta30B.

3. CrnekTp BOmopoa.

4. HaGuronenne TpexoB B kamepe Buiibcona.

5. Pa6ora cuérurka MOHU3UPYIOIIUX U3JTyYEHUH.

6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U IPOAYKTOB.

Dponmanvhsie 1abopamopHvle padomvl U ONbIM bl

1. HccrnenoBanue TPEKOB: MU3MEPEHUE DHEPIUU YACTHUIIBI 10 TOPMO3ZHOMY MYTH (I10
dboTorpadusm) (21eKmpornan demoHcmpayus).

2. N3mepenne paanoakTHBHOTO (DOHA (2/1eKMPOHHAA 0eEMOHCMPAUU).

IToBTOpUTE/IBbHO-0000 A0 IIMIT MOAY/Ib

IToBTOpHTENBHO-0000IIAIONIMKA  MOAYJIb  MpEeJHA3HAueH JJIi  CUCTeMAaTH3aluu |
000011IeHHS TPEIMETHOTO COACPIKAHUS M OIBITA JEATEIbHOCTH, IPHOOPETEHHOTO MTPU N3YIECHUHU
BCero Kypca (hpu3HKH.



[Ipy wu3ydyeHHH JaHHOTO MOIYJS PpEATU3YIOTCd U CUCTEMATU3UPYIOTCS  BUABI
NESITEIPHOCTA, Ha OCHOBE KOTOPBIX OOECIIEUYMBAETCS  JOCTIKCHHE MPEIMETHBIX H
METanpeAMETHBIX TUIAHUPYEMBIX pPe3yJIbTaTOB OO0y4eHHs, (OPMUPYETCS €CTECTBEHHO-HAydHAs!
rPaMOTHOCTB: OCBOCHHME HAYYHBIX METOJOB MCCIEIOBAaHUS SIBJICHUN MPUPOABI MU TEXHUKH,
OBIIQJICHHNE YMEHHUSIMH OOBSICHATH (PU3MUECKUEe SBIEHUS, MPUMEHSs TMONyYeHHBIC 3HAHUA,
pemars 3a1a4M, B TOM YUCJIE KaY€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO NEATENBbHOCTHBIA XapaKTEpP JAHHOrO pasfesa pean3yercs 3a CUeT
TOr0, YTO YYalIMeCs BBIOIHSIOT 3aJJaHHs, B KOTOPBIX UM MpPeIaraeTcs:

" Ha OCHOBE TNOJIYYCHHBIX 3HAHMM paClO3HABaTh W HAyYHO OOBICHATH (pu3mdeckue
SBJICHUS B OKPY>KaIOIlel MPUPOAE U MOBCETHEBHOM KU3HH;

" JCIIOJB30BaTh MO PYKOBOICTBOM I€Iarora HayYHbI€ METOABI UCCIIEAOBaHUS (PU3HUECKUX
SIBJICHUHM, B TOM YMCJIE I IPOBEPKU TUITOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;

" OOBSCHATH C OMOPOW HAa MUIAKTUYECKH MaTepuan Imocie OOCYXIACHHs C TeNarorom
Hay4YHbIE OCHOBBI HanboJIee BaXHBIX TOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTUM, HATIPUMED,
NPAKTUYECKOTO HMCIOJIb30BAaHUS PA3JIMUHBIX HMCTOYHHUKOB JHEPrUM HAa OCHOBE 3aKOHA
IPEBPALLEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxnas ©3 TeM [OaHHOro pasjena BKIKOYAET SKCIOEPUMEHTAIbHOE HCCIECIOBAaHUE
000011a0IIero XapakTepa Ha yCMOTpEHUe Iefarora u Mnpu ero nomouu. Pasnen 3aBepiuaercs
MPOBEICHUEM TUATHOCTUYECKOU U OI[EHOYHON PabOThI 32 KYpPC OCHOBHOM IIIKOJIBI.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHNMA YYEBHOI'O ITPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

B nenom pesynbrarsel ocBoeHus: ooydarommmucs ¢ 3[1P yaebnoro npeaqmera «Duznka
JOJDKHBI COBMAJaTh C pe3ylibTaTaMH NPHUMEpHOW paboueill mporpamMMbl OCHOBHOTO OOIIETro
o0pa3oBaHMS.

Haubonee 3HaYNMBIMHU SIBJISTIOTCSL:

JIMHHOCTHBIE PE3YJIBTATDI:

MOTHUBALMS K 00Y4EHUIO U IeJIeHaNpaBiIeHHON M03HaBaTEeIbHON ASSITEIbHOCTH;

YCTAaHOBKAa HA OCMBICIIEHME JIMYHOIO ONbITa, HAOMIOACHMH 3a (U3NYECKUMU
JKCIEPUMEHTaMU;

YCTaHOBKA HA OCMBICIICHHE PE3Y/IbTaTOB HAOJIIOJEHUI 3a IPUPOAHBIMU M TEXHOT€HHBIMU
SBJICHUSIMU C O3ULUN (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTb OLICHUBATh MPOUCXOASIINE U3MEHEHHS U UX MTOCIIEACTBUS; GOpMYIMpOBaTh
1 OLICHUBATh PUCKH, (POPMUPOBATH OIIBIT;

MOBBILICHUE YPOBHS CBOEH KOMIETEHTHOCTH 4€pe3 MPaKTUYECKYIO NEATEIbHOCTh (IIpH
COBMECTHOM BBIIIOJIHEHUH JIAOOPATOPHBIX MIPAKTUYECKUX PA0dOT);

yMEHUE pa3ianydarh yueOHbIe CUTYyallH, B KOTOpbIX ydamuiics ¢ 3[1P moxer nefictBoBaTh
CaMOCTOSITENIbHO, U CUTYallMM, TJe CIeJyeT BOCHOJb30BaThCA CIIPABOYHONW HH(OpManuer u
JPYTUMH BCIIOMOTaTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh NPUHUMATh pELICHWE B J>KU3HEHHOW CHTyallUd Ha OCHOBE IepeHoca
MOJTyYEHHBIX B X0/1€ 00yueHus (PrU3nuecKrX 3HaHUH B aKTYalbHYIO CUTYAIHIO;

CIOCOOHOCTh COOJI0AaTh B MOBCEIHEBHOM JKM3HU INpaBuja JMYHONW O€30MacHOCTH Ha
OCHOBE MOHUMaHUs GU3NYECKUX SBJICHUM U 3HAHUSI 3aKOHOB (DU3UKH;

YMEHHUE KPUTHUYECKH OLEHMBAThH MOJYYEHHYIO OT COOeCeIHNKa MH(POPMAILIMIO, COOTHOCH
ee co 3HaHueM (PU3NYECKUX 3aKOHOB;

CIIOCOOHOCTb TepeNaTh CBOM COOOPAKEHHUS, YMO3AKIIIOUEHHUS TaK, YTOOBI OBITH TOHATHIM
JPyTUM YEeJIOBEKOM;



aJICKBaTHOCTh MOBEACHUSI 00YYAIOIIerocsi C TOYKU 3PEHUs OMaCHOCTH WM 0e30MacHOCTH
JUIs ce0sl MITH JIJIs1 OKPY’KaIOIHX;

yBa)kK€HUE K TPYAY U pe3yibTaTaM TPYIOBOH JeATEIbHOCTH;

yriayOsieHue MpeAcTaBiIeHU O IEJIOCTHOM KapTHHE MUpa Ha OCHOBE MPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbIX 3HAHUN U PAKTUYECKUX YMEHUH.

METAIIPEJMETHBIE PE3YJIbTATHI

Osnadenue ynugepcaibHblMu y4eOHbBIMU NOZHABAM EIbHBIMU OCUC BUAMU:

BBISIBIISIT IPUYUHBI U CIIEICTBUS TPOCTHIX (PU3UUECKUX SIBICHHIA;

orpenensaTh (U3NYECKUe MOHATHUS, CO3[aBaTh O0O0OIIEHUS, yCTaHaBIMBATh AHAJIOTHH,
KJIacCU(UIMPOBAThH, CAMOCTOSTEIFHO BHIOMpPATh OCHOBAHMSI M KPUTEPUU I Kilaccu]UKaluH,
UCIOJB3YS CIIPABOYHYIO HH(OPMAIUIO U ONUPASICh HA aJTOPUTM Y4EOHBIX JICHCTBHIA,

yCTaHABIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE pPACCYKIEHUE,
YMO3aKIIOueHue (MHAYKTUBHOE, MJEAYKTHUBHOE, IO AaHaJIOTMU) U JeJaThb BBIBOABI O]
PYKOBOJICTBOM I1€J1arora;

UCKaThb WM OTOMpaTh HMHGPOPMAIMIO UM JaHHbIE M3 HCTOYHHUKOB C Yy4YETOM
IpeAJIOKEHHOI yueOHOIl 3a1a4u U 3a1aHHBIX KPUTEPHUEB.

co37aBaTh, NPUMEHATH M MPEOOPa30OBLIBATh 3HAKU M CHUMBOJIBI, MOAEIM U CXEMBI IS
pelieHus: yueOHbIX U IO3HABATENbHbIX 33/1a4;

C IIOMOIIIbIO II€AArora Uik CaMOCTOSTENIbHO IPOBOAUTD OIBIT, HECIOKHBINA 3KCIIEPUMEHT
110 YCTaHOBJICHUIO 0COOEHHOCTEN (PU3NUECKOr0 OOBEKTA UM SIBICHUS;

npeo0pa3oBeIBaTh MH(OPMALIMIO U3 OHOTO BUAA B APYroi (TabauIly B TEKCT U Mp.);

yCTaHABIMBATh B3aHMMOCBS3b (PU3MUECKHUX SIBICHUN WM MPOLIECCOB, UCHOIB3Ys aIrOPUTM
y4eOHBIX JAEHCTBUH.

Osnadenue yHugepcanibHbIMU y4eOHBIMU KOMMYHUKAM UGHBIMU OCUCM BUAMU:

OCO3HaHHO HMCIOJIb30BaTh PEUueBbI€ CPEACTBA B COOTBETCTBUU C 3ajjaueii KOMMYHUKAIUH
JUTSL BEIPAXKEHHSI CBOMX MBICIIEH U MOTPeOHOCTEH /1UIs TUTAHUPOBAHMS CBOCH JEATEeIbHOCTH;

OpPraHM30BbIBaTh Yy4eOHOE B3aUMOJICHCTBHME B Tpymnmne (OmpeneiiaTh oOe e,
pacnpenensite poiu, 10roBapuBaThCs APYT C APYTrOM U T. 11.).

[eJIEHAaNPaBIeHHO HCIOJb30BaTh HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH,
HEOOXOMMBIE 1JIs1 pelIeHHs Y4eOHbIX U MPAKTUYeCKUX (PU3NUECKU X 3a/1aY;

OpPraHM30BbIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAaMU B IPOLECCe 3aHATHH (PU3UKOM.

Osn1adenue yHugepcaibHbIMu yUeOHbIMU PeYAAMUCHBIMU 0ClICH GUAMU:

MIOHMMATh L[E€JM €CTECTBEHHOHAYYHOIro OOYy4eHHUs, CTaBUTh U (HOPMYIUPOBAThH JUIs ceOs
HOBBIE 33/1a4U B y4eOe U MO3HaBaTeIbHON e TENbHOCTH;

oOHapyxuBaTh W (QOPMYIMPOBATH Y4YEOHYIO MpoOJIEMy, ONpenAeisaTh Ielb Yy4eOHOH
NeSITENIbHOCTH;

CaMOCTOSITEJIbHO WJIM C IOMOIIBbIO YYWUTENsl NJIAHUPOBATh IYTU JIOCTHXKEHHUS Ieneil B
(U3NYECKUX HKCIEPUMEHTaX, B TOM YHUCIE aJlbTEPHATUBHbIC, OCO3HAHHO BBIOMpaTh Hauboiee
3¢ eKTuBHbIE CIOCOOBI pelIeHus y4eOHbIX U TO3HABATENIbHbIX 3a/1a4;

COOTHOCUTh CBOM TIPAKTHUUYECKHE JCUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYLIECTBJISATh KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE TOCTHKEHUS PE3yJIbTaTa, ONpelesisiTh
CHOCOOBI JICHCTBUI B paMKaxX IMPEIJIOKCHHBIX YCIOBHUH M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEHCTBUS B COOTBETCTBUHU C U3MEHSIONIECICS CUTYalNEN;

MPaBWJIBHOCTh BBIMOJHEHUSI OSKCIEPUMEHTAIbHOM Yy4eOHOH 3agaun, COOCTBEHHBIE
BO3MOXKHOCTH €€ PeLIeHMUS;

BJIaJICHHE OCHOBAMM CAMOKOHTPOJISl, CAMOOLEHKHU, IPUHATUS PEUICHUN U OCYIIECTBICHUS
OCO3HAHHOI'0 BBIOOpA B Y4€OHOM U MO3HABATENBHOM 1S TENbHOCTH;

JIaBaTh aJIEKBATHYIO OLIEHKY CUTYyalluu U MpeJiaraTh IJiaH €€ U3MECHCHHUS;

NpeABUACTh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELICHUH yueOHOU 3a/1a4;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.



MNPEJIMETHBIE PE3YJIbTATHBI
TpeOGoBanusi K TpeIMeTHbIM Ppe3yabTaTaM OCBOEHHSI Y4eOHOro mpeaMera

«®@u3ukay, pacnpeaejeHHble 110 roamM 00y4eHHs

Pe3ynbTatel o rogam GopMyJIupyOTCsS IO NPUHIUIY A00aBIEHUS HOBBIX PE3YJIbTATOB

OT roga K roay (pe3yiapTaThl OYEPETHOr0 ToAa IO YMOJIYAHHIO BKIIOYAIOT PE3yJbTaThl
MpeIbIAYIUX JIET).

8 KJIACC

[IpenmeTHbIEe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y

00y4aronmxcs yMEeHUMH:

OPHCHTHUPOBATHCSI B TMOHATHSAX M OMNEPUPOBATH UMH Ha 0a30BOM YpOBHE: Macca H
pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKCHHE ATOMOB W MOJICKYJ, arperatHbie COCTOSHUS
BEIIECTBA, KPUCTAJUIMYCCKUE U aMOP(HBIC Teja, HACHIIICHHBIM U HEHACBHIIICHHBINA Tap,
BJIOXXHOCTh BO3JlyXa; TEMIIEpaTypa, BHYTPEHHsSI OJHEPrusi, TEIUIOBOW JBUTAaTelb;
JJIEMEHTAPHBIN  DNEKTPUYECKUU  3aps], OJEKTPHYECKOe TI0Jie, IPOBOJHUKUA U
TUDIIEKTPUKH, TOCTOSHHBIN IEKTPUUIECKUIN TOK, MATHUTHOE I0JIC;

pa3iMyath SIBJICHHS TIOCJE IMPEIBAPUTEIBHOTO OOCYXICHHUS C IEAarorom (TErioBoe
pacimmMpeHue/cxaTue, — TeIIoNepenava,  TEMJIOBOE  PaBHOBECHE,  CMavyHBaHHE,
KaNWUIIPHBIC SIBJICHUS, HWCHApeHHe, KOHJCHCALMs, IUIaBJICHHE, KPHUCTaJUTH3allHsI
(oTBepmeBaHue),  KUIIEHWE,  TeIUionepenada  (TEIUIONMPOBOMHOCTh,  KOHBEKIIHS,
W3ITyYEHHE); JIEKTPHU3AIUs TEJ, B3aUMOJICHUCTBUE 3apsOB, JCUCTBHUS JJICKTPHYECKOTO
TOKa, KOPOTKOE 3aMBIKaHUE, B3aMMOJCHCTBHEC MAarHHTOB, JCHCTBHE MArHUTHOTO TTOJIS
HAa MMPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs WHIYKIIMs) MO OMHMCAHUI0 UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JICMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBJICHHC,
pacro3HaBaTh C MOMOIIBIO IeIarora MPOSBIICHHE W3YYCHHBIX (U3NYCCKUX SBICHHUN
B OKPY)KalOIIeM MHUpPE, B TOM 4ucie (pU3MUecKue SBJICHHS B MPHPOJE: TTOBEPXHOCTHOE
HATSDKCHUE M KAMWJUIPHBIC SBJICHWS B TPHPOJE, KPUCTAUIBI B TPHPOJC, H3IYUCHHE
ConHia, 3amep3aHue BOIOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHME POCHI, TyMaHa, MHes,
CHEra; JJICKTPUYECKUE SBJICHHS B aTMochepe, SICKTPUUECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE Tojie 3eMJi, Apelid moaroCcoB, pPOIh MAarHUTHOTO TOJIS JUIS KU3HH Ha 3emMIie,
MOJSIPHOE CHSIHHE; MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO, BBIICIATh
CYIICCTBCHHBIC CBOWCTBA/TIPU3HAKH (DU3HYCCKUX SIBIICHU;

OIKCHIBATh IMOJI PYKOBOJICTBOM IIeflarora ¢ OOCYXJACHHEM IUIaHa Pa0OThl M3YYCHHBIE
CBOMCTBa Tell U (DU3MUECKUE SIBIICHUS, UCIOJNB3Ys (PU3MUECKHe BEININHBI (TeMIeparypa,
BHYTPEHHSISI DSHEPrus, KOJIMYECTBO TEIJIOTHI, yIelbHas TEIIOEMKOCTh BEIeCTBa,
yIelbHas TEIUIOTa TUIaBIICHHs, YAelIbHas TeIioTa mapoo0pa3oBaHus, yAedbHas TeIioTa
CropaHusi TOIUIMBA, KOX(MQPHUIMEHT TMOJIE3HOr0 JEHCTBHS  TEIJIOBOM  MAIIWHBI,
OTHOCHUTEINbHAS BJIAXXHOCTh BO3JlyXa, YJICKTPUUCCKHI 3apsijl, CUJIa TOKA, dJICKTPUIECKOE
HanpsHKEHUE, COMPOTUBIICHHE TPOBOTHIKA, YACIBHOE CONMPOTHBIICHHE BEIIECTBA, paboTa
Y MOIIHOCTH JJICKTPUICCKOTO TOKA); IIPU OMKUCAHUU MPABIIEHO TPAKTOBATH C MTOMOIIBIO
nemparora (PU3MYECKUH CMBICT WCIIONB3YEMbIX BEIUYHH, OOO3HAYCHHS W CIMHHIIBI
(U3HYECKMX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIMEC JAaHHYK (U3HUYECKYIO
BCIIMYMHY C JPYTMMHU BEJIMYHMHAMHU, CTPOUTh TpadUKH HU3YyYCHHBIX 3aBHUCUMOCTEH
(bU3HYECKUX BEIIMYHH;

OTIPEIIENATh TI0CJIe MPEABAPUTEIHFHOIO OOCYXKICHUS C IeJaroroM CBOWMCTBa Tell,
(¢usnyecKkue SBJICHHUS M TPOIECCHI, HCIOIB3ysS OCHOBHBIC IOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKOH TEOPHH CTPOCHHUS BEIIECTBA, MPHUHIIUI CYMEpHO3UIMU ToJed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUSs 3apsia, 3akoH Oma i ydacTka Ieru, 3aKOH
IDicoyna—Jlenya, 3aKOH COXpaHEHHUS DJHEPIHHM;, MPH OSTOM HAXOIUTh CIIOBECHYIO



(GOpMYIHMPOBKY 3aKOHAa M €ro MaTeMaTH4YecKOe BBIPa)KEHUE ¢ OHOpod Ha LU(ppPOBBIE
00pa3oBaTeIbHbIE PECYPCHI;

COOTHOCUTH TOJ KOHTpOJIEM Iefarora (pU3MYecKue MPOLECChl M CBOICTBA Tel, B TOM
4HCIIe U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, Py IOMOIIU
Hegarora BbIBJIATH INPUUYMHHO-CIEACTBEHHBIE CBSA3M, CTPOUTh OOBsICHEHHE U3 1-2
JOTMYECKUX INaroB ¢ Omopoil Ha 1—2 u3ydeHHBIX CBOWCTBAa (U3NYECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath THUIOBbIE pacu€THble 3aJayu B 1—2 [elCTBUA C ONOpPOH Ha airopuTM,
IpeBapUTEIbHO pa300paHHBIA COBMECTHO C IEaroroM, HCIOJb3ys 3aKOHBI M (POPMYJIBI,
CBSI3bIBAIOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaJM3a yCJIOBUS 3a/1auyl 3alMChIBATh
KpaTKoe YCIIOBHE, BBISABIATh HEJOCTAaTOK JAHHBIX JJIsI pElIeHus 3aJadyH, BbIOUpaTh
3aKOHBI ¥ (hOPMYJIbI, HEOOXOAUMBIE JJIsl €€ pelleHus, IPOBOAUTH PacUEThl U CPAaBHUBATH
NOJyYeHHOE 3HaueHHEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JaHHBIMU;

HMETb NPECTABIIEHUE O IPOOIEMax, KOTOPbIE MOXKHO PELIUTh PU MOMOIIN (PU3HUECKUX
METOJI0B TIOCJI€ NPEABAPUTEIBHOIO OOCYXKIEHUS C IENaroroM; HCHOJb3ys OINMCAaHUE
UCCIIEIOBAHNUSA, BBIIEIATh IIPOBEPSIEMOE NPEIIOJIOKEHUE, OLICHUBATH IIPAaBHIBLHOCTH
HOpsIZIKa POBEIEHUS UCCIIE0BAHMS, 1€N1aTh BBIBOBI,

YMETb HaXOJUTh C MCIOJIb30BaHUEM LIU(PPOBHIX 00pa30BATENbHBIX PECYPCOB OIBITHI 11O
HaOMOJIeHUI0 (U3NYECKUX SBJICHUM WM (U3MYECKUX CBONCTB Ten (KanuuIsipHbIE
SIBJICHUSI, 3aBHCHMOCTb JABJIEHUS BO3AyXa OT €ro o0béMa, TeMIeparypbl; CKOPOCTH
nporecca OCTBIBaHUS/HarpeBaHUs npu U3JIy4YEHUU oT 1BETa
U3JTy4alolIel/IorIOIA0 el MOBEPXHOCTH; CKOPOCTh MCHApEHHsI BOABI OT TEMIIepaTyphl
KUAKOCTH M IUIOIagM €€ IIOBEPXHOCTH; OJJIEKTpU3alus Tel M B3aUMOJAEHCTBUE
JNEKTPUUECKUX 3apsioB; B3aWMOJACHCTBHE IIOCTOSHHBIX MAarHUTOB, BH3YyalU3allMs
MarHUTHBIX TOJIeH MOCTOSHHBIX MAarHWTOB; AEHCTBHMS MarHMTHOTO TOJS Ha MPOBOIHHK
C TOKOM, CBOWCTBAa 3JIEGKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
bopMynmupoBaTh  NpOBEpsEMbIE  TNPEANOJIOXKEHHs,  COOMpaTh  YCTaHOBKY M3
IPEAJIOKEHHOTO O00OpyOBaHUS C ONOPOM Ha CXEMY; ONMCBIBATbh XOJ ONbITA U
(opMyIHpOBaTH BHIBOJBI IO/l PyKOBOJCTBOM I1€1arora;

MMETh IPEACTABIECHHS O U3MEPEHUU TeMIIepaTypbl, OTHOCUTEIbHON BIaKHOCTH BO3yXa,
CHJIbI TOKa, HAaNpsDKEHUS C MCHOJb30BAaHHMEM AaHAJOTOBBIX TNPHOOPOB M JIaTUHKOB
(GU3NYECKUX BEJMYMH; MPH TIOMOIIM TENarora CpaBHUBATh PE3YyJbTaThl U3MEPEHHN C
y4€TOM 3aJJaHHOW a0 COIOTHON OTPEIIHOCTH;

IPOBOJAUTH COBMECTHO C IEaroroM HMCCIEOBAHUE 3aBHUCUMOCTH OJHOM (hU3MYeCcKOil
BEJIMYMHBl OT JAPYrod C MCHOJIb30BAaHMEM HPSIMbIX M3MEpEeHHH (3aBUCHMOCTh
COIIPOTUBJICHHSI MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAJU IIOINEPEYHOr0 CEYECHHS U
YAEIBHOIO CONPOTHBIICHMS BEIIECTBA IIPOBOJHUKA; CHJBI TOKAa, HAYIIErO 4epes
IIPOBOJHUK, OT HAIPSDKEHUS Ha IPOBOJHHKE; HCCIEIOBAHUE IIOCIECAOBATEIBHOIO H
[apaJuIeIbHOIO0 COEAMHEHUM IPOBOAHMKOB): IJIAHUPOBATH HCCIENOBaHUE, COOMpPATh
YCTAaHOBKY U  BBIIOJHATH M3MEPEHUS 10 PYKOBOACTBOM II€Jarora, clemys
HPEeIIOKEHHOMY IUIaHy, (PUKCUPOBaTh PE3ysbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHIE
Ta0aMI ¥ TpaduKOB, Je1aTh BEIBOABI 10 Pe3yIbTaTaM MCCIIEIOBAHUS 110CIIE 00CYKICHHS
C [1e1aroroMm;

COOTHOCUTH KOCBEHHBIE H3MEpeHUs (HU3NYECKUX BEIWYUH (yIesbHas TEIIoEMKOCTh
BEILIECTBA, CONMPOTUBJICHUE MPOBOAHUKA, pab0Ta M MOILIHOCTH 3JEKTPUUYECKOTO TOKA): C
IIOMOIIIBIO  II€farora IUIAHUPOBAaTb H3MEPEHHUs, COOMpaTh OSKCIEPUMEHTAJIBHYIO
YCTaHOBKY, CII€AYs IPENI0KEHHON NHCTPYKIUH, U BBIUUCIIATh 3HAUEHNUE BEJIMUNHBI,
coOmonaTh MpaBWia TEXHUKM Oe30mMacHOCTH TMpu  pabore ¢ JabOpaTOPHBIM
000opyIoBaHUEM T10CJE MTPEIBAPUTENLHOTO 00CYKICHUS C TIEaroroMm;



COIIOCTaBJIATh C IIOMOINBIO IeJarora HPUHLMUIBL JEUCTBUS H3YYEHHBIX HpUOOpPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOI Ha WX OMHUCAaHUsA (B TOM YKCIIE: CUCTEMA OTOILICHUS
JIOMOB, TUT'POMETD, MapoBas TypOuHa, aMIIEpPMETP, BOIBTMETP, CUETUUK IIIEKTPUUECKOM
SHEPIuu, JIIEKTPOOCBETUTENbHbIE NPHUOOPHI, HArpeBaTelbHbIC  AIEKTPOIPUOOPHI
(mpuMepbl), DJIEKTPUYECKUE IPEIOXPAHUTENN; DIIEKTPOMArHUT, 3JIEKTPOIBUIaTEINb
MOCTOSTHHOT'O TOKa), MCHOJb3Ysl METOAWYECKHE MaTepHaslbl O CBOMCTBAX (U3UYECKHUX
SIBJICHUH 1 HeoOXoquMble (PU3NUECKUEe 3aKOHOMEPHOCTH;

pacro3HaBaTb IOCIE€ IIPEIBAPUTEIBLHOIO OOCYKIEHHS C TEeJaroroM IpocTbie
TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHbIE MPUOOPHI IO CXEMaM U CXEMaTHYHBIM
pUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUIPOMETP, JIBUraTellb
BHYTPEHHETO CrOpaHus, AJIEKTPOCKOI, PEOCTaT); COCTABIISATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociieqoBaTeNbHBIM M IapajuIeNIbHBIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAUEHUS HJIEMEHTOB JIEKTPHUECKUX IIeTeH;

NPUBOJAUTh  NPUMEPbI/HAXOAUTh  HMHGOPMALMI0O O  IpUMepax  IPaKTHYECKOIO
UCIOJb30BaHUs (U3NYECKUX 3HAHUH B TOBCEAHEBHOW KHU3HU I oOecredyeHus
Oe3omacHOCTH MpH OOpallleHuHd C NpuOOpaMHM U TEXHUYECKMMHU YCTpOHCTBAMH,
COXpaHEHUs 310pOBbs U COOJIOIEHHSI HOPM KOJIOTMYECKOI0 MOBEJCHUS B OKPYXKAIOIIeH
cpexne;

OCYIIECTBJIATh C IOMOIIBIO I€Aarora MoMcK MHGopMauu (U3UUYECKOr0 COIEpHKaHUS
B cetu IHTEpHET, Ha OCHOBE UMEIOLIMXCS 3HAHUM U IIyTEM CPAaBHEHMSI JOIOIHUTEIBHBIX
MCTOYHUKOB BBIIEISTh MHPOPMALINIO, KOTOpasi SBISETCS MPOTHUBOPEUYMBON WIIM MOXKET
OBITH HEJJOCTOBEPHOIA;

UCIOJIb30BaTh NPH BBINOJHEHUHM YYE€OHBIX 3aJlaHUi OTOOpPaHHYIO MEJaroroM Hay4yHo-
MOMYJISIPHYIO JIUTEPaTypy PU3NUECKOro COAEPKAHUS, CIPAaBOUYHbIE MAaTEPUAIIbl, PECYPCHI
cetu MHTepHer; Bianerh npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MIpPeoOpa3oBaHUS
uHbOpMAIIMN M3 OJIHOW 3HAKOBOW CHUCTEMBI B JAPYTyld C OMNOPOH HA AITOPUTM H
YTOYHSIOIIME BOIPOCHI IEAArora;

CO3/1aBaTh IMOJI PYKOBOACTBOM II€Jlarora ¢ o0cyxJeHueM I1aHa paboThl MHCbMEHHBIE U
KpaTKHe YCTHbIE cooOIIeHus, 0000mas HHQOpMAIMI0 M3 HECKOJIBKHMX HCTOYHHUKOB
¢bu3znyecKkoro coaepXaHus, B TOM YHCIE MYyOJUYHO TMPENCTaBIATh PE3YyJIbTaThl
IIPOEKTHOW WJIM UCCJIEN0BATEIbCKON IEATEIIBHOCTH; IIPA 3TOM I'PaMOTHO HCIOJIB30BaTh
U3YYEHHBIH TOHATUHHBIA ammapar Kypca (HU3UKH, CONPOBOXAATh BBICTYIJICHUE
MpE3EHTALUENH;

IpU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHMH (DPU3NYECKUX IPOLECCOB IO
PYKOBOJCTBOM Ilelarora pacupenensTh OOA3aHHOCTH B TIpyNIEe B COOTBETCTBUH C
IIOCTABJICHHBIMA  3aJa4aMH, CJIEIUTb 33 BBIIOJHEHHUEM IUIaHA JEUCTBHH U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBaTb COOCTBEHHBIM BKJIaJ B JESITEILHOCTb
IPyIIBl;, BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJEHCTBUE, NPOSABIAS T'OTOBHOCTh
paspeniatb KOH(QIUKTHI.

9 KJIACC

[IpenmeTHbI€ pe3yibTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y

00y4aronmxcs yMEHUMN:

OPUEHTUPOBATHCA B TOHATHSAX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE: CHUCTEMa
oTcy€ra, MaTepuajabHas TOYKa, TPACKTOPHUsS, OTHOCHUTEIBHOCTh MEXaHHYECKOIO
IBUXKEeHUS, aedopmanus (ympyras, TIacTU4ecKas), TPEHUE, YEeHMPOCmpeMUmenbHoe
YCKOpeHue, HEBECOMOCTb M TEPErpy3KH; IEHTpP TSKEeCTH; aOCOMOTHO TBEPAOE TeIo,
LEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE; MEXaHWYECKUe KojaeOaHus U BOJHBI, 3BYK,
UHOPa3BYK U yIbTPa3BYK; JIEKTPOMATHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh U JAJbHO30PKOCTh, CHEKMPbl UCHYCKAHUA U Nno2loujeHus; anbda-,
6era- ¥ raMMa-U3JIy4eHHUs, U30TOIIbI, JI€pHasl SHEPreTHUKa;

COOTHOCHTH SIBJIEHUS M1OCJIE MIPEABAPUTEIBLHOTO 00CYXKIEHHSI C TIearoroM (paBHOMEPHOE
U HEpPaBHOMEpPHOE MPSIMOJUHEWHOE JBUKEHHE, PABHOYCKOPEHHOE MPAMOJIMHEIHOE
JIBU)KEHUE, CBOOOJHOE TaJ€HUE TEJI, pPAaBHOMEPHOE JABUKEHHE 10 OKPYXKHOCTH,
B3aUMOJICHCTBHE TEJI, pEaKTUBHOE JIBI)KEHHE, KoJiebaTeIbHOE IBIKEHHE (3aTyXarolue u
BBIHYX/ICHHBIE KoJIeOaHMs), PE30HAHC, BOJHOBOE JBUXKEHHME, OTpaK€HHE 3BYyKa,
NPSMOJIMHEMHOE PACHPOCTPAHEHHE, OTPAXKEHHE W IPEIOMIIEHUE CBETa, IOJHOE
BHYTpPEHHEE OTpa)KEHHE CBETa, pA3JIOKEHHE OJIOro CBeTa B CIEKTP U CIIOXKEHHE
CIEKTpaJbHBIX  LBETOB, JHUCHEpCUsl  CBETa, €CTECTBEHHAas  pPaJuOaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOr0 CHEKTpPa M3JIy4EHHUs) MO ONUCAHMI0 HUX XapaKTepHBIX
CBOIWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh C IOMOUIbIO IEarora MpOSIBJICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUMN
B OKpY)KalolleM MHUpe (B TOM 4YHUCIE (U3UUYECKUE SIBJIECHUS B IPUPOJE: NPHIUBBI U
OTJMBBI, JBUXKEHHE IIaHeT COJHEYHOM CHUCTEMBbl, PEaKTUBHOE JIBUJKEHUE IKHUBBIX
OpPraHU3MOB, BOCHPHATHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHHUE, CEHCMHYECKUE BOJIHBI,
I[yHaMH, 3XO0, I[BE€Ta TeJl, ONTHYECKHUE SBJICHUS B MPHPOJE, OMOJOTHYECKOe JelcTBHE
BUJUMOTO, YIbTpapUOIETOBOTO M PEHTTEHOBCKOTO W3JIyYEHUH; €CTeCTBEHHBIN
pangvoaKTUBHBIA (DOH, KOCMHUYECKHE JIy4d, pPaJHOAKTHUBHOE H3IYUCHHE MPHUPOIHBIX
MUHEpAJIOB; JelCTBUE PaJUOAKTUBHBIX M3JIyd€HUN Ha OPraHU3M 4YeJOBEKa), IIPU ITOM
0]l PyKOBOJICTBOM I1€Jjarora rnepeBoJuTh NPaKTUYECKYIO 3a/1auy B yueOHYIO, BBIACIATh
CYLIECTBEHHbIE CBOM CTBA/IPU3HAKU (PU3UYECKUX SIBICHU;

OIKCHIBaTh IMOJ PYKOBOJICTBOM IIelarora ¢ OOCYXKICHHEM IUTaHa PaOOThl W3 YYCHHBIE
CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, MCIONB3YS (PU3NUECKUE BEIUYUHBI (CpeqHss U
MTHOBEHHAsl CKOPOCTh Te€Jla IIPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE, ITEpEMEIEHUE,
IIyTh, YIJIOBas CKOpPOCTb, CHJIa TPEHUs, CUJIa YNPYrOCTH, CUJIA TAKECTH, YCKOPEHHE
CBOOOJIHOTO MaJIeHUsI, BEC Teja, UMITYJIbC TeNa, UMITYJIbC CHIIbI, MeXaHu4ecKkas paboTa u
MOIIHOCTh, IOTEHLUAJbHAs DJHEPrus Tejla, NOJHATOrO HaJl IOBEPXHOCTBIO 3EMIIH,
MOTEHUUAbHAsL HJHEPrusl CXKATOM MPYKHUHBI, KHUHETUYECKas HHEprus, IMOoJHas
MEXaHHMYECKasl SHEPIUs, Mepruo U 4acToTa KoJeOaHU|, AJTMHA BOJHBI, IPOMKOCTb 3BYyKa
U BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMJIEHUS CPEIbl); MPHU OMUCAHUHU C
MOMOIIBIO YYUTENsS TMPaBUIbHO TPAKTOBaTh (UIUYECKUH CMBICI HCHOJB3YEMBIX
BEIUYUH, 0003HAYEHUS U €AMHHIIBI (PU3UYECKUX BEIUYUH, C OMOPOH Ha METOAUYECKUX
MaTepuanl HaxXxoIUTb (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYHHY C
JPYTUMHU BEJIMYMHAMH, CTPOMTb TI'paUKH H3YYEHHBIX 3aBHUCHUMOCTEH (pu3nueckux
BEJIMYHH;

XapaKTepu30BaTh MOCIE MPEABAPUTENBHOIO OOCYXKACHHS C IMENaroroM CBOKMCTBa T,
¢usnyeckue SBIEGHUS M TIPOLECCHl, MCIOJIB3YS 3aKOH COXpPaHEHHsS DHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHHUsI, NPUHLUII CYNEPIO3UIUU CHJI, HNPUHLUI OTHOCUTEIbHOCTH
lNaymnes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs HMITYJbCa, 3aKOHBI OTPaKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOr0 U MacCOBOI0O YHCEN MPHU SAEPHBIX
peakinusx; Tpd OSTOM HAXOAUTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U  €ro
MaTeMaTUYECKOE BRIPaKEHNE C OMOPOii Ha U POBBIE 00pa30BaTEIbHBIE PECYPCHI;
COOTHOCHUTH I10J] KOHTpOJIEM Henarora (pU3NYECKUe MPOLECCHl U CBOWCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE CUTYyalluil IPaKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIATh NIPU
MOMOIIM TIefarora IMPUYUHHO-CIIEACTBEHHbIE CBSI3M, CTPOUTh OOBSICHEHHE U3 2—3
JIOTMYECKUX IIaroB C OMOpoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHI,
(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peniaTh TUIIOBBIE pacy€THblE 3a7adyd B 1—2 JAeWCTBUS C OMNOpPOM Ha aiaropuTM,
IpeABapUTEIbHO pa300paHHBIE COBMECTHO C, HCHONB3YsS 3aKOHBI U  (OpPMYJIHI,



CBsI3bIBaIONIME (pU3MUECKUEe BEIMYMHBI: HA OCHOBE aHajM3a yCJIOBUS 3a/1a4yl 3alHChIBATh
KpaTKO€ yCJIOBUE, BBISBJIATH HEOCTAIOIIME I N30BITOUHbIE TaHHbIE, BEIOMPATh 3aKOHBI
1 (hopMyJibl, HEOOXOIUMBIE JUJISl PELIeHHs], TPOBOJUTH PACUETHI U OLIEHUBATH C TOMOIIBIO
YUUTEIS peaIMCTUYHOCTD [TOJIY4EHHOI0 3HaUeHUsI (PU3NUECKON BEIUYUHBL;

UMETb MPEICTaBIEHUE O IPOOIEMax, KOTOPbIE MOXKHO PELIUTh PU MOMOIIN (PU3HUECKUX
METOJI0B; UCIOJIb3YS ONMCAHHE UCCIIEA0BAHMS, I1OCTE PEABAPUTENBHOIO 00CYKIEHUS C
MIE1aroroM BBIJIEJSATH MIPOBEPSIEMOE MPEAN0NI0KEHNE, OIIEHUBATh MPaBUIbHOCTh MOPSAIKA
MPOBEJICHUSI  MCCIEOBAaHUs, JelaTh BbIBOJABI, HHTEPHPETUPOBATH  PE3YJbTAThI
HaOJIFOJICHUH U OIBITOB;

YMETh HaXOJUTh C MCIOJIb30BaHUEM IH(PPOBHIX 00pa30BaTENbHBIX PECYPCOB OMBITHI MO
HaOMOJeHUI0 (PU3MYECKUX SIBJICHUN WM (U3NYECKUX CBOMCTB Tel (M3ydeHHe BTOPOTo
3akoHa HpIOTOHa, 3aKOHa COXpaHEHUs SHEPruu; 3aBHCHMOCTb Iepuoaa KoyieOaHui
NPY>KHHHOTO MasTHHUKA OT MAacChl Ipy3a M KXECTKOCTH NPYKUHBI M HE3aBHCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJIEOAHUH; MPSIMOIMHEHHOE PaclpOCTpaHEHHUE CBETa, Pa3IoKeHHe
0esoro cBera B CHEKTpP; U3y4EHHUE CBOWCTB M300pakeHUs B IIJIOCKOM 3€pKajie U CBOICTB
n300pakeHNs MpeAMeTa B COOMparoIell JIMH3€e; HaOII0IeHNe CIIONIHBIX U JIMHEHYaThIX
CIEKTPOB U3JIY4ECHHMsSI): CAMOCTOSTENBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
o0OpynOBaHUSI C OIMOpOl Ha CXEMy; OMNHCHIBATH XOJ OMNbITA M €ro pe3yabTaThl,
(hopMyTUpPOBaTh BBIBOJIBI MO/ PYKOBOJCTBOM IEIarora;

MIPOBOAAUTH MpPU HEOOXOAUMOCTH CEpPHIO MNPSMBIX H3MEpPEHUIl, OmpeneNss cpenHee
3HAYCHHE M3MEPSEMON BEIMYHMHBI ((OKYCHOe paccmosiHue cobupaloujeli JTUH3bL),
000CHOBBIBaTh BBIOOP CIIOCO0A M3MEPEHUS/U3MEPHUTEIILHOTO ITPUOOopa;

MIPOBO/IUTH COBMECTHO C MEAAroroM McciaeJ0BaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJITMYUH
C UCIIOJIb30BAHWEM TMPSMBIX HW3MEPEHHUH (3aBUCHMOCTb NYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOM CKOpPOCTH; TIepuoaa KoJieOaHUi
MaTeMaTUYeCKOro MasTHHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH YIJla OTPaXCHHs CBETa OT
yria TajeHus M yrja MpeJoMJIeHHs OT YIja MaJeHus): mociae OOCYXKAEHHsS IOoJ
PYKOBOJICTBOM  IIlefarora IJJAaHUPOBaThb  HCCIIEIOBaHHE, COOMpPaTh  yCTAHOBKY,
(GUKCUpPOBAaTh PE3YNbTATHl IMOJYYEHHON 3aBHUCHMOCTH (H3MUECKUX BEIUYMH B BHJIE
TabnuIl U rpaduKOB, AeNaTh BRIBOJBI IO pe3yIbTaTaM HCCIIEA0BAHMS,

COOTHOCUTh KOCBEHHBIE H3MEpPEHUS (PU3MUECKUX BEIUYMH (CPEAHAS CKOPOCTh H
YCKOpEHHE Tella MpPU PaBHOYCKOPEHHOM JABH)KEHUHU, YCKOPEHHE CBOOOAHOIO MajeHMUs,
KECTKOCTh IMPY)KHUHBI, KO3(DQHUIMEHT TpPEHUsS CKOJbXKEHUSA, MeXaHudeckas pabora
Y MOIIIHOCTh, YacTOTa W NEpUuoJ KoJeOaHWH MaTeMaTHYeCKOro M MPYXHHHOTO
MasiTHUKOB, ONITHYECKasl CHJIa cOOMparoIiel JHH3bI, PaJuO0aKTUBHBINA (DOH): C TTOMOIIBIO
menarora IUIAHUPOBAaTh H3MEPEHUs; coOuMpaTh OHKCIHEPUMEHTAIBHYI0 YCTaHOBKY U
BBIMOJIHATD HM3MEPEHUS, CIeAys MPEAIOKEHHONM WHCTPYKIMH; BBIYMCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH IIOJyUEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON NOrPELIHOCTU
U3MEPEHUH;

coOmonaTe TMpaBWia TEXHUKH Oe3omacHOCTH TMpu pabore ¢ sabopaTOpHBIM
000pyIOBaHUEM IIOCJE MPEIBAPUTEILHOTO O0CYKICHHUS C TIENAaroroMm;

COIIOCTaBJIATh C IIOMOUIbIO II€larora OCHOBHBIE MPHU3HAKU H3YYEHHBIX (PU3HUECKUX
MoJIeJIel: MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO0, TOUEUHbI MCTOYHUK CBETA,
Jqy4, TOHKasl JIMH3a, MJaHeTapHas MOJeNb aToMa, HYKJIOHHas MOJENb aTOMHOTO siApa ¢
OIOPOI Ha METOINYECKUE MATEPUAIIBI;

XapaKkTepu3oBaTh IOCIE MPEIBAPUTEILHOrO OOCYKIEHUS C TIeJaroroM MpPUHIUIIBI
JeWCTBUS H3yYSHHBIX TPUOOPOB ¥ TEXHHYECKUX YCTPOUCTB C ONOPON Ha MX OmucaHus (B
TOM YHCIIE: CIIUAOMETP, NaTIYMKHU MOJOKEHUS, PACCTOSIHUS U YCKOPEHHUsI, paKeTa, 3X0JIOT,
OYKH, TMEPHUCKOM, (QoToanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, 03UMET,
Kamepa Bunbcona), ncnomnb3yst nuppoBbeie 00pa3oBaTeIbHBIC PECyPCHI;



HCIOJIb30BaTh 0]l PYKOBOJICTBOM II€/1arora CXeMbl U CXEMaTUYHbIE PUCYHKH HU3YyYEHHbBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB
OpyU pelIeHUH Y4eOHO-TPAKTUYECKUX 3a7ad; ONTUYECKHE CXEMBI ISl TOCTPOCHUs
M300paKEHUH B IJIOCKOM 3€pKajie ¥ COOMpPArOIIEeH JINH3E;

NPUBOJAUTh  NpPUMEpPbI/HAXOAUTh HMHGOpPMALMIO O  IpUMEpax  IMPAKTUYECKOro
UCIONb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEAHEBHOW KHU3HU I oOecredyeHus
Oe3omacHOCTH Tpu OOpalleHMH C OpubopaMud M TEXHMYECKUMHU YCTPONCTBaMH,
COXpaHEHUs 30POBbS U COOJIOIEHHSI HOPM SKOJIOTHYECKOT0 MOBEJCHUS B OKPYKAIOIIIEH
cpexne;

OCYIIECTBJIATh IMOJ PYKOBOJACTBOM IleJarora TMOUCK HHpopManuu (U3nuecKoro
cogepxkaHusi B cetu VHTepHeT, caMOCTOSATENbHO (POpMyNHpysl MOUCKOBBIM 3ampoc,
HaXOIUTh IYTH OIpEIENeHUsI JOCTOBEPHOCTH IMOJYYeHHOH HH(OpManuu Ha OCHOBE
UMEIOIIMXCS 3HAHUHN U TOMOJHUTEIbHBIX MCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUU Y4YeOHBIX 3aJaHUil OTOOpaHHYIO IMEAaroroM Hay4HO-
HOMYJIAPHYIO JIUTEPATYPY (PU3NUECKOTrO COepKaHMUsI, CIIPAaBOUHbIE MaTepUabl, PeCypChl
cetu MHTepHeTr; BianeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHUs
uHbOpMAIIMM U3 OJHOW 3HAKOBOW CHCTEMBI B JPYI'yl0O C OINOpPOMl Ha alrOpuT™M U
YTOUHSIIOIIME BONPOCHI I€Aarora; co3JaBaTh I10J] pPYKOBOJCTBOM Ilefarora ¢
oOCyXJleHneM IulaHa paboThl THUCBMEHHBIE H YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpMalMM U3 HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUs, IYOJIUYHO
NPEACTABIATH PE3YJIbTATHI IPOCKTHON UJIM HCCIEOBATEIBCKON AEATENbHOCTH; IIPU ITOM
IPaMOTHO MCIOIb30BaTh U3y4YEHHBIN MOHITHIHBIN anmapaT u3y4yaeMoro pasjena Gu3uku
U CONPOBOXKJATh BBICTYIJICHHME IpE3CHTalMed ¢ Y4ETOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHUKOB.

TeMaTuveckoe IJIIAHUPOBAHUE

Paznen Tema KomnaectBo B ToM umcie B ToM wcie
4acoB 1a00paTOPHBIX | KOHTPOJIBHBIX
pabort paboT
8 kiacce
1. TenaoBbIe IBICHUSA 28 5 1

2. |[DnekTpuyecKue sBICHUS 27 8 1

3. [DnmeKTpOMarHUTHBIC SIBICHUS 10 15 1

4. [[loBTopenue (pe3eps) 3 0
Hroro 68 14,5 3

9 kJacce

1. |3aKOHBI B3aUMOCHCTBHS U JBHIKCHUS 40 7 1
Tell

2. |MexaHnueckue KojaeOaHus U BOJIHBI 15 6 1

3. |DnexTpoMarHuTHOE MoJie 6 2 0
CBeTOBBIE SABJICHUS 15 7 0

4. |CTpoeHMe aTOMa M AaTOMHOTO SI/Ipa. 17 3 1
Vcrionb30BaHNE SHEPTUHA ATOMHBIX
sien
[ToBTOpenue. Pesepr 9 2 0
HUToro 102 27 3




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 8 knacc/ [epsimkun A.B., O0mecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«AIPODA»; Akmonepnoe obmiectBo «M3matensctBo «IIpocBemenne», 2024 r

» ®usuka, 9 knace/ [epoimkun A.B., 'ytauk E.M., OG1iecTBo ¢ orpannyeHHON
oTBeTCTBEHHOCThIO «[PODA»; AxunonepHoe obuiectBo «M3narensctBo «Ilpocsenienney

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1.Metoandeckoe nocodue ansa yunrens: Pusnka. 7-9 knaccel. Tematndyeckoe niaHUPOBaAHUE
A.B.Ileppimkun. —M.: IIpocBemenue

2. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIbHbIE pa0oThl. Pusuka-7. Kupuk JILA. -5-¢
u3 ., nepepad.-M.: MJIEKCA, 2009

3. COopHuK 3a/1a4 110 Gu3HKe 7-9 KIacchl: MOCOOHE ISl ydamuxcs o0meo0pa3oBar
yupexaennii / B.W. Jlykamuk, E.W.MiBanoBa.- 24-¢ u3n.-M.: [Ipocsemienue, 2010

4. Iunaktnueckue Matepuaibl. @usuka. 7 kinacc Mapon A.E., Mapon E.A.- M.: Jlpoda, 2012
A. B. Ileppiikus, E. M. I'yTHUK.

5. IIporpamma mo ¢u3uKe 1711 OCHOBHOM IIKOJBI. 7-9 Kkimaccel., [poda,2012

6. leBuoB B.A. «Iloypounsie miansl no ¢pusuke § kinacc»,- Bonrorpan: Yuurens, 2002.-100c.
7. Poguna H A. «CamocTosTensHas paboTa yyamumxcs o pu3uke B 7-8 Kiaccax cpeaHen
mkosbe»,- M.:-IIpocBemnienue, 1991,- 128c.

HUPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET

Komnekrus LIOP http://school-collection.edu.ru

Komnekmnus «EcrectBeHHOHay4YHBIE SKCIEpUMEHTRI»: (pu3mka http://experiment.edu.ru —
Mup ¢busuku: pusnueckuii skcrnepumenT http://demo.home.nov.ru

®dwuszuka B anumanusx. http://physics.nad.ru

Wutepuer ypoku. http://www.interneturok.ru/distancionno

I'azera «®usuka» U3narensckoro noma «IlepBoe cenTssOps» http://fiz.1september.ru
Komneknus «EcrecTBeHHO-HayuYHbIe SKCIEpUMEHTBI»: (hprusmka http://experiment.edu.ru
3agaum 1o ¢usuke ¢ pemeHusmu http://fizzzika.narod.ru

3aHuMarenbHas GU3KMKa B BOIIPOCAX U OTBETAX: CAWT 3aciyxeHHoro yuutens PO B. Enpkuna
http://elkin52.narod.ru

Kadenpa u nabopatopus ¢puzuku MMUOO http://fizkaf.narod.ru

Kiaccuas pusuka: caiit yuurens ¢pusuku E. A. banguunoii http://class-fizika.narod.ru
Kpatkuit cnpaBounuk o ¢usuke http://www. physics.vir.ru

OmnnaiiH-mpeodpa3zoBarens eAnHUIl n3MepeHus http://www.decoder.ru

dusuka B aHuMarlsax http://physics.nad.ru

dwusuka Bokpyr Hac http://physics03.narod.ru

Opyaut: ouorpadun ya€usix u uzooperareneit http:/erudit.nm.ru






