MUWHHUCTEPCTBO MIPOCBEIEHUSI POCCUCKOUN ®EJEPAIIUA

MuHucTepcTBO 00pa30BaHus M HAYKH Y aIMypTckoil Peciy0umku

AIMUHHCTPAIMS MYHUIMNIAJIbHOr0 00pa3oBanus ""MyHHIUNAIBHBIA OKPYT
Manonyprunckuii paiion Yamyprckoii Pecnnyoauku'

PACCMOTPEHO
ME€JarOrMYECKUi COBET

npoTokost Ne 1

ot «30» aBrycra 2023 r.

YTBEPXJIEHO
JUPEKTOP

npuka3s Ne 143-O/1

ot «30» aBrycra 2023 r.

MOY COII a. barpam-burpa

Tumodeer A.I.

JOKYMEHT NMoArmcAH
QNEKTPOHHOW NOANNCHIO

CepTudumkat: 00C5490C24D1F5A3CA16E43911303083BA
Bnageneu: Tumodees Anekcen ViBaHoBuY
LevicteuteneH: ¢ 07.06.2023 go 30.08.2024

. J

PABOYASA TIPOTPAMMA

y4eOHOoro npeamera «®@u3zuka. ba3oBbii ypoBeHb»

11 00ydaronuxcs 7-9 KiaccoB

(AOOII 00O 3I1P)



Barpam-burpa, 2023
[HOACHUTEJIBHA A 3AITMCKA

[Ipumepnass pabouas mnporpamma 1O (QHU3HKE I OOYYAIOUIMXCS C 3alepXKKOH
ncuxudeckoro pasButus (mamee — 3I[IP) Ha ypoBHE oOCHOBHOTO 001IeT0 00pa3OBaHUS
MOJATOTOBJIEHAa Ha OCHOBe denepanbHOr0 TOCYAAPCTBEHHOTO O0pa30BaTENbHOTO CTaHIapTa
ocHOBHOro o6miero oopazosanus ([Ipukaz Munnpocsemenus Poccun ot 31.05.2021 1. No 287,
3apeructpupoBad MunuctepctBoMm toctuiuu Poccuiickoir ®enepaunn 05.07.2021 1., per.
Homep 64101) (mamee — @OI'OC OO0O), IIpumepHoil amanTUPOBAHHON OCHOBHOU
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEero oOpa3oBaHusi OOYYaIOMIMXCS C 3aJEPIKKOM
ncuxudeckoro pazsutus (manee — [TAOOIT OOO 3IIP), ¢enepansHoil pabouelt mporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus 1o npeamery «Pusnka», Konnenuuu npenogaBanus yueOHOTo
npeameta «®Pusmka» B o0Opa3oBareldbHBIX opraHuzamusax Poccwuiickoit  deneparum,
peanu3ylomux OCHOBHBIE 00IIeo0pa3oBaTelibHbIe  MpOrpamMMbl, QenepaibHoil  paboueit
IIPOrpaMMbl BOCIIMTaHUs, ¢ YUETOM pacIlpeesIeHHbIX 0 KilaccaM IpOBEPsAEMbIX TPeOOBaHUI K
pe3yabTaTaM OCBOCHMS AJANTHPOBAHHONH OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
o01mero oopa3oBaHust 00YJArOITUXCS C 3a7CPIKKOM MICUXUIECKOTO Pa3BUTHS.

O0mas xapakTepucTuKa y4eOHOro npeamera «@usuka»

YueOHsIit peameT «Duzuxay SIBIISICTCS CUCTEeMOOOPa3yOIINM s
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJbKY (PU3MUECKHe 3aKOHBI MHUPO3JAHUS SBISIOTCS
OCHOBOH COZIep)KaHUsI KypCOB XMUMUH, OMOJIOTHHU, Teorpaduu 1 acTpoHOMHUH. DH3HKa BOOPYKaeT
oOyyaroluxcs Hay4YHbIM METOI0M MO3HAHMSL, ITO3BOJIIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00
OKpY>KaIOIlIEM MUDE.

[Ipenmer MakcuManbHO HampaBlieH Ha (OPMHUPOBAHHME HHTEpeca K MPUPOJHOMY U
COLIMAJILHOMY MHpY, COBEpIIEHCTBOBAHUE TIO3HABATEIILHON JIeATeNbHOCTH o0yvaromuxcs ¢ 3I1P
3a CYeT OBJIAJICHUS] MBICTUTENBHBIMA OIEpalUsIMU CpaBHEHUS, OOOOIIEHUsS, pa3BUTHE
CIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHHE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOM
NEeATENbHOCTH.

Wzydenune ¢pu3uku cnocoOCTByeT pa3BUTHIO y oOyvaromuxcs ¢ 3[IP mpocTpanCTBEHHOTO
BOOOpa)keHUs, (PYHKIMOHAIBHON T'PaMOTHOCTH, YMEHHUS BOCHPUHHMATh M KPUTHYECKH
aHAIM3UPOBaTh MH(POPMAIIHIO, TIPEICTABICHHYIO B Pa3IMUHbBIX (hopMax. 3HAUUMOCTh MpEAMETa
JUIA Pa3BUTHSI KU3HEHHOW KOMIETEHLHU OOYy4YaloUIMXCs 3aKII0YaeTcsi B YCBOEGHHH OCHOBBI
¢u3nueckux 3HAHWM, HEOOXOAMMBIX JUIS TOBCEJIHEBHOW JKM3HU; HABBIKOB 3J0POBOTO H
0e30macHOro JJI YelOBeKa W OKPYXKalIIeH ero cpenbl oOpa3a XKW3HH;, (OPMHPOBAHUU
JKOJIOTUYECKOH KYJIbTYPHI.

[TporpamMma oTpaxkaer cojaepkaHue oOydeHus npeamery «Du3nKa» € y4eToM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOywaromuxcs ¢ 3[IP. OBnagenue maHHBIM y4eOHBIM
MPEAMETOM TIPEJICTABIIAECT OMPESICHHYIO TPYAHOCTh s oOy4varomnuxcs ¢ 3[1P. Oto cBsizano ¢
0COOEHHOCTSIMM MBICITUTEIbHON AEATENbHOCTH, MEPUOJMUECKUMH KOJeOAaHUSIMH BHHUMAHMUS,
MajabiM  00bEMOM TMaMATH, HEJAOCTATOYHOCTHIO OOIIero 3amaca 3HAHWUW, TOHM)KEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHUS.

Jlns npeoponeHus TpyAHOCTEH B M3yuyeHuu yueOHoro mpenmMera «Pusuka» HeoOxXoamuma
amanraiusi o0beMa M Xapakrepa y4eOHOrO marepualia K MO3HABATENIbHBIM BO3MOXHOCTSIM
JAaHHOM KaTeropuu oOydaroluxcs, Yy4eT WX OCOOCHHOCTeM pa3BUTHS: HCHOJIb30BaHUE
QITOPUTMOB, BHYTPUIPEIMETHBIX M MEXIIPEAMETHBIX CBS3€H, IMOCTEIIEHHOE YCJIOXHEHHE
M3y4aeMOro MaTepHaia.

JlanHasi mporpaMMa KOHKPETU3HUPYET COJEp’KaHUE NMPEAMETHBIX TEM B COOTBETCTBHH C
TpeOoBaHUSIMU 00pa30BATEIBLHOIO CTAaHAAPTA, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUEHUS
pa3znenoB (U3MKU C YYETOM MEXKIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKU Y4eOHOTO
mporiecca, BO3pacTHBIX M TICMXOJOTHYECKUX ocobeHHocTel oOydarommxcs ¢ 3[IP Ha ypoBHe



OCHOBHOTO 00111er0 00pa30BaHus, ONpeaesieT MUHUMAIbHBIH HAa0Op OMBITOB, AEMOHCTPALUH,
MIPOBOAMMBIX YUHUTEJIEM B KJIacce, JIaDopaTOPHBIX pabOT, BHIMOIHAEMbIX 00y4atOIIUMUCS.
Metoanyeckoil OCHOBOW u3yueHHs Kypca «®Dusnka» Ha ypoBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMsI SBIIETCS CHCTEMHO-/IEATEIbHOCTHBIA MOJIXOJ, 00ECIeYHBAIONIMM JOCTUKEHHE
JIMYHOCTHBIX, METANpeJIMETHBIX M MPEJAMETHBIX 00pa3oBaTelIbHBIX PE3yJIbTATOB MOCPEICTBOM
OpraHM3allMi aKTUBHOW MO3HABATEIbHON NEATENIbHOCTH OOYYaIOUIUXCs, YTO OYEHb Ba)KHO IpPHU
o0yuenun aereit ¢ 3[1P, 1151 KOTOPBIX XapaKTEPHO CHU)KEHUE MTO3HABATEIbHON aKTUBHOCTH.

Henu u 3aaa4n u3yyeHus yueonoro npeamera «Ousukar»

Obwue yenu w3ydeHus ydeOHoro mpeamera «Dusnkay mpeacTtaBieHsl B [IpumepHoit
paboueii mporpaMMe OCHOBHOTO 00I1Iero 00pa3oBaHUsl.

OCHOBHOH TIEBIOOOYUYEHHUST ACTEH C 3aIePKKON TICUXMUECKOTO Pa3BUTHS HA JTAHHOM
MpeAMETe SBIAETCA: TMOBBIIMICHUE COLMAJIBHOM aJanTaldd JeTed 4epe3 MNpUMEHEHUe
(bU3UYEeCKUX 3HAHWUN Ha TIPAKTHKE.

Jns obOywaromuxcs ¢ 3I[IP, Tak ke, kak W A HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIMX OCHOBHYIO O0pa3oBaTeIbHYI MpOrpamMmy, JIOMHUHHUPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TAKHUE yeiu, KaK:

" OCBOCHHE 3HAHWUW O METOJIaX HAYYHOTO TMO3HAHUS MPUPOIBI U (HOPMHUPOBAHHE HA ITOU
OCHOBE TPEJICTABICHUI 0 PU3UIECKON KapTUHE MHUPA;

" OBJIAJICHUE YMEHUSMU TPOBOIUTH HAONIONCHUS TPUPOIHBIX SIBICHHH, OMHUCHIBATH W
00001aTh pe3yNnbTaThl HAOMIONCHUH, UCTIONB30BaTh MPOCThIC H3MEPUTEIbHBIE MPHUOOPHI
JUIST W3ydeHUs (PU3NYECKUX SBICHUN; TPEACTABISTh PE3yJIbTaThl HAONMIONCHUN WIIH
U3MEPEeHH ¢ MOMOIIIBI0 TabmuIl, TpaUKOB U BBISIBIATH HA 3TOH OCHOBE IMITHMPUUECKUE
3aBUCUMOCTH;, TPHUMEHSTH TMOJTYYEHHBIC 3HAHUS JUIsl OOBSCHEHHS] Pa3zHOOOpa3HBIX
NPUPOTHBIX SIBICHUNA U TPOILIECCOB, MPUHIMUIIOB ACHCTBUS BAKHEHIIMX TEXHUYECKUX
YCTPOUCTB, JIJISl peIICHUs (PU3NUSCKUX 3a/1a4;

" pa3BUTHE  TMO3HABATENbHBIX  HMHTEPECOB, HMHTEJUICKTyallbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN, CaMOCTOATEIBHOCTH B MPHUOOPETEHUH HOBBIX 3HAHUN, MPHU PELICHUU
¢usznyeckux 3a7ad M BBINOJHEHWU  DKCIICPUMEHTANBHBIX  MCCICNOBAaHUN ¢
MCITIOJIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHIA,

" BOCNUTaHHWE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TMPUPONABI, B
HEOOXOMMMOCTH Pa3yMHOTO HCIOJIb30BAaHUS JOCTIDKCHHM HAyKW W TEXHOJOTHH IS
JTATbHEUIIIETO PAa3BUTHUSL UYEIOBEUYECKOTO OOIECTBA, yBAKEHUS K TBOPIIAM HAyKd H
TEXHUKH; OTHOLIEHUS K (PU3MKE KaK K 3JIEMEHTY O0Ie4esIOBEUeCKOM KyIbTYpPbl;

" HCIOJIb30BaHWE TMOJIYYCHHBIX 3HAHUM W YMEHWM M1 pelIeHHs] MPAaKTHUYECKHX 3a/1ad
MOBCEHEBHON JKW3HH, OOECIeYeHUs OE30MacCHOCTH CBOEHW JKHM3HHU, PaAIMOHAIBHOTO
MIPUPOAOIIOIH30BAHUS U OXPaHbl OKPYKAIOIIEH CPEebl.

JlocTmkeHne 3TUX TeNIe 00eCTIeYMBAETCsl PEIICHUEM CIICTYIONNX3a0ay.

* 3HakoMcTBO oOydarommuxcs ¢ 3[IP ¢ metomamu wuccnenoBaHus OOBEKTOB W SIBICHUU
TIPUPOJIBL;

" [pUOOpETeHHE 3HAHWNW O MEXAHMYECKHX, TEIUIOBBIX, DIEKTPOMATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX, (PU3UYCCKUX BETUYMHAX, XapaKTCPU3YIOIIUX ATH SIBICHUS;

* QopmupoBaHHe yMEHUN HaOMOAATh TPHUPOAHBIC SBICHHUS U BBINOIHITH OIBITHI,
nabopaTopHbie pabOThl W OKCIEPUMEHTAIbHBIC WCCICIOBAHUS C HCIOIb30BAHUEM
U3MEPHUTENBHBIX TPUOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTUYECKOHN KHU3HH,

" OBJIQJICHHUE TAKUMU TOHATUAMH, KaK TPUPOTHOE SBJICHUE, SMITUPUICCKHA YCTAHOBIECHHBIN
dakt, mpobnema, TUIMOTE3a, TECOPETHUUYECCKUIN BBIBON, PE3YyAbTAT JKCIEPUMEHTAILHOMN
MIPOBEPKHU;

" [OHUMaHHE OTIMYUI HAyYHBIX JAHHBIX OT HENMPOBEPEHHON HH(OpMAIUH, HEHHOCTH
HayKH JUTsl yAOBJIETBOPEHUS OBITOBBIX, TPOU3BOJICTBEHHBIX U KYJIBTYPHBIX MOTpeOHOCTEN
YeJIoBeKa.



OcobennocTu 0TOOpa M azanTanuu yueOHOro MaTepuaJa no pusmnke

OcHoBo#t 00yueHust obyuaromuxcsi ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAyYHOTO ITUKIIA
ABIISICTCA PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENbHBIX ONepanuil (aHanus, CUHTE3, CpPAaBHEHHE,
000011IeHe) HAa OCHOBE BBINOJIHEHHUS DPAa3BUBAIOLIUX YHpPaXXHEHHUH, (GopMHpoBaHHE NPUEMOB
YMCTBEHHOM pabOTHI: aHaJIM3 MCXOIHBIX IAHHBIX, IUIAHWPOBAHHE MaTephala, OCYIIECTBICHUE
MO3TAITHOTO M MTOTOBOTO CAMOKOHTPOJIS, a TAaKXK€ OCYIIECTBISETCS JIMKBUAALMS NMPOOETIOB B
3HAHWSX, 3aKpeIUieHWe W3yYeHHOTO MaTepuaia, oOTpadOTKa alroOpuUTMOB, TOBTOPEHHUE
npoieHHoro. boinplioe 3HaueHHe MPUAAECTCS YMEHHIO paccKa3aTh O BBINOJHEHHOH pabore c
NPaBUJIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJIOIUU U COOJIOJACHUEM JIOTHYECKUX
cBs3ell B m3nmaraeMoM Mmarepuaine. s oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO O0O0IIIETO
00pa3oBaHMsl TO-TIPEKHEMY SIBIISIIOTCS XapaKTEpHBIMU: HEIOCTAaTOYHBIA YpPOBEHb pa3BUTHS
OTACTBHBIX TICHXHYECKUX TPOIECCOB (BOCHPHUATHS, BHUMAHHWS, TMaMSITH, MBbIIIICHUSN),
CHIDKCHHBIM YpPOBEHb MHTEIUIEKTYQJIBHOTO Pa3BUTHs, HU3KUN YpPOBEHb BBIMOJIHEHHS Y4EeOHBIX
3aJaHull, HHU3Kasg YycHemHOCTb oOydeHus. I[loatomy mnpu wusydenunm ¢usuku Tpelyercs
LIeJICHANpPaBIEHHOE HWHTEJUIEKTyajdbHOe paszButue obOywaromuxcs ¢ 3I[1P, orBewaromee wux
OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocobeHHocTel oOyuaromuxcst ¢ 3IIP tpebyet, uToOBI
IIPU U3yYEHUH HOBOTO MaTepuasia 00s3aTeIbHO MPOUCXOANUIO MHOTOKPAaTHOE €ro MOBTOPEHUE;
paciIipeHHOe PAacCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIIMX CBSI3b (U3UKH C KHU3HbIO;
aKTyaJIM3alus NePBUYHOTO KU3HEHHOTO OIBITA 00YYarOIIUXCS.

VYcBoeHne mporpaMMHOro MaTepuaia Mo (U3MKe BBI3bIBAeT OOJbIINME 3aTPYyAHEHUS Y
obyuaromuxcs ¢ 3[IP, mosToMy Teopust u3ydaercss 6e3 BBIBOJIOB CIOXKHBIX (popmyi. 3amgauw,
TpeOylomre NPUMEHEHUsS CIOKHBIX MaTeMaTHUeCKUX BBIYMCIEHUN U (HOopMys, B OCOOEHHOCTH
TaKuX TeM, Kak «MexaHndeckoe IBI)KEHUE», «ApXUMeIoBa cuiiay, «MexaHnuecKasi SHeprus,
«ONeKTpUYECKHe SBICHUSD, « DIEKTPOMArHUTHBIE SIBICHUA», PELIAIOTCS B KJIacce C IMOMOIIBIO
YUUTEJIS.

Oco0oe BHUMaHuE NMpHU U3YYEHUH Kypca GU3MKH yNeseTcsl TOCTaHOBKE M OpraHU3aluu
HKCIEPUMEHTA, a TAK)XKe MPOBEACHUIO (MIPEUMYILECTBEHHO Ha KaXJIOM YPOKE) KPaTKOBPEMEHHBIX
J€MOHCTpalui (BO3MOKHO C UCIIOJIb30BAHUEM JJIEKTPOHHOM JAeMOHCTpalun). Hekoropbie TeMbl
00513aTeNbHO TOJDKHBI BKIIIOUATh OMOPHBIE J1a0opaTopHble paboThl, KOTOPBIE Pa3BUBAIOT YMEHHE
MOJIb30BAaThCS MPOCTEHIIMMU NPUOOpaMH, aHATU3UPOBATH IOJTY4YEHHbIE HaHHbIE. B CBs3M C
0COOEHHOCTSIMM TOBEJIEHUsI M JiesTeabHOCTH oOydatonuxcsi ¢ 3IIP  (pacTopMo)keHHOCTB,
HEOPTraHW30BAaHHOCTh) TMPEAYCMOTPEH CTPOKAWIINKA KOHTPOJb 3a COOJIIOJICHHEM TPaBUII
TEXHUKU 0€30MaCHOCTH MPHU NPOBEIEHUH Ja00pAaTOPHBIX U MPAKTUYECKUX PadOoT.

bonbuioe BHUMaHue npu u3ydeHHH ¢unku noapoctkamu ¢ 3[IP oOpamaercs Ha
OBJIaJICHUE MMM TPAKTUUYECKUMH YMEHUSMH U HaBblkamu. IIpenycmaTpuBaercs yMeEHbILICHHE
o0beMa TEOPETUUYECKUX CBEJCHHUI, BKIIOUYEHHE OTIENbHBIX TEM WM LENbIX pa3JelioB B
MaTepuainbl A8 O030pHOTO, O3HAKOMHUTENBHOIO MM  (PaKyJIbTaTUBHOTO  M3YYCHHS.
[Ipennaraercss ymeHbllleHHE OO0bEMa MaTeMaTHUYECKHX BBIYMCIEHUI 3a CUeT YBEJIUYCHHS
KaueCTBEHHOI'O OMNMCAHHUS ABJIEHUH U NPOLIECCOB

JloctaToOuyHOE KOJMYECTBO BpPEMEHU OTBOAMTCA HA PACCMOTPEHHE TEM U BOIPOCOB,
PacCKpBIBAIOIUX CBS3b (UMK C JKU3HBIO, C TEMM SIBJICHUSAMH, HAOIIOACHUSAMH, KOTOpBIE
XOPOIIO U3BECTHBI YYEHHKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManabHO HCIIONB3YIOTCS MEXIIPEIMETHBIE CBS3U C TaKMMM JUCHUIUIMHAMHU, Kak
reorpadus, Xumus, Owuonorus, T.K. oOydarommecs ¢ 3IIP ocobeHHo HyXnmawTcs B
NPENOJHECEHUH OJHOI0 M TOro e Y4eOHOro Marepuana B pPa3IUYHBIX aclekTax, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHHUH U 3aKPEIUICHUU TMOJIYYEHHBIX 3HAHUNW U
NpakTU4eckux ymeHuil. I1o3BonsAs paccMaTprBaTh OJMH U TOT e y4eOHBIH MaTepuall ¢ pa3HbIX
TOYEK 3PEHHUS, MEXKIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro Jy4IIeMy OCMBICIECHHI0, OoJee
MIPOYHOMY 3aKPEIICHUIO MOTYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.



IIpumepHbie BUABI AesiTeabHOCTH o0y4yaromuxcs ¢ 3I1P, o0ycioBieHHbIe 0COOBIMHI
o0pa3oBaTe/IbHbIMM TOTPEOHOCTAMH M o0ecre4ydBalOllMe OCMbICJIEHHOE OCBOEHHeE
cojiep:KaHuM 00pa3oBaHus MO npeaMety «Puznkar

[IpumepHass TemaThyeckas ¥ TEPMHHOJOTMYECKas JIEKCHKAa IO Kypcy (U3HMKH
cootBerctByer OOIT OOO.

Copepxanue BUAOB JeATelnbHOCTH oOyuvaromuxcsi ¢ 3P Ha ypokax ¢uszuku
ompenensercss HX O0coObIMM  00pa3oBaTeNbHBIMU  MOTpeOHOCTAMHU. [loMHMMO  HIMPOKO
ucnonb3zyemMbix B [IOOIT OOO o0mux it Bcex 00y4aromuxcsi BUAOB ACSITEIBHOCTU CIICTYET
YCUJIMTh BUBI AEATEIBHOCTH, CIICHU(pHYHBIC JJIS JaHHOW KaTeropuu JeTei, oOecreunBaromume
OCMBICIICHHOE OCBOCHHME COJEpKaHMsS 00pa3oBaHUS MO TMPEAMETY: YCUJICHHE TIpPEeAMETHO-
IIPAKTUYECKON NEATENbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuana ¢
ONOpOM HA  QJIrOPUTM; «IIOIIArOBOCTH» B  HW3yYEHHWH MaTepuaina; HCIOJIb30BaHHUE
JIOTIOJTHUTENBHOM BU3yalbHON OMOPHI (CXEMBI, 1a0JI0HBI, ONOPHbIE TaOIUIIBI); pEUYEBOM OTUET O
IpoLecce U pe3yiIbTaTe AESITeIbHOCTH; BHIMOIHEHUE CHEeIMAIbHBIX 33aHUN, 00eCIeunBaOIINX
KOPPEKIHIO PEeryisiud y4yeOHO-ITO3HABATEIBHON NEATENbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3yJbTara.

Jns obyuaronuxcst ¢ 3I1P cymiecTBeHHBIM SIBIAIOTCS MPHEMbI pabOThl C JEKCHYECKUM
MatepuaioM Mo mnpeamery. llpoBoauTcs cnenuanbHas padoTa MO BBEACHUIO B AKTUBHBIM
clIoBaph 00yYaroMMXCs COOTBETCTBYIOIIEH TEpMUHOJOTMU. V3ydyaemble TEpMUHBI BBOAATCS Ha
MOJINCEHCOPHOW OCHOBE, 00s3aTelbHA BU3yallbHas MOJJIEPKKA, aQJITOPUTMBI pabOTHl C
OIpe/IeIEHUEM, OTIOPHBIE CXEMBI JJISl aKTyaJIN3allui TEPMUHOJIOTHH.

B cBsi3u ¢ ocobpiMu 00pa3zoBareiabHbIMU MOTpeOHOCTAMU oOyuatomuxcs ¢ 3IIP, mpu
TUTAHUPOBaHUU PAOOTHI yUEHHKA HA YPOKE CIEIyeT MPUIEPKUBATHCS CIEIYIOIMX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: AaBaTh AITOPUTM OTBETA; paspeliaTh IOJIb30BaTHCS
IUIAHOM, COCTaBJICHHBIM IpPH TOJATOTOBKE JOMAIIHEro 3aJaHus; AaBaTh OOJbIIE BPEMEHU
TOTOBUTHCSI K OTBETY Y JIOCKHM; pa3peliaTth JAejaTh MpeABapUTENIbHbIE 3alMCH, MOJIb30BaThCS
HarJsIIHBIMUA TTOCOOUSMH.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYHYAIOIIMMCS HABOJSIIME M YTOUHSIOIIUE BOIPOCHI,
KOTOpBIE TOMOT'YT UM TIOCJIEJOBATEIILHO U3JI0KUTh MaTepHall.

3. Cucrematuyecku TMPOBEPATh YCBOGHHE MaTepualia MO0 TeMaM YPOKOB, JUIS
CBOEBPEMEHHOT0 0OHApY>KEHUs MPOOEIOB B MPOIIE/IIEM MaTepuae.

4. B mpouecce u3ydeHHs HOBOTO MaTepHajla BHUMaHHE YYEHHMKOB oOpaiaercs Ha
HauOoJee CIOXHBIE pasfenbl u3ydaeMoil Tembl. HeoOxomumo wamie oOpamarbes K HUM C
BOIPOCaMH, BBICHSIOIIMMHU MOHHMMaHUE y4yeOHOro MaTepuasa, CTUMYJIHUPOBATH BOIMPOCHI MPHU
3aTpyAHEHUSIX B YCBOCHUN HOBOTO MaTepuaa.

Mecto yyeOHOro npeamera « ®u3uka» B yueOHOM IJIaHe

B cootBerctBun ¢ ®denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3zoBaHus yueOHbIN npenMeT «Pu3nka» BXOAUT B MPEIMETHYIO 001aCTh
«EcTecTBeHHBICE HAyKW» M SBISAETCA OOs3aTeNbHBIM i u3ydeHus. CojaepxaHue ydeOHOTO
npeamera «®Pusnka», npeacraBieHHoe B I[IpumepHoit paboueil mporpamme, COOTBETCTBYET
OI'OC 000, @OII 00O, IlpumepHOW aAaNnTUPOBAHHONH OCHOBHOW 00pa3oBaTeNbHOM
porpaMMe OCHOBHOTO 0OmIero oOpa3oBaHHMs OOYyYalOHIMXCS € 3aJEpP)KKOH IMCUXUYECKOTO
pas3BUTHSL.

COAEPXAHUE VUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC
Pasznen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY/KAKOLIEro MUpa



®usuka — Hayka o npupoze. Ssienus mnpupoast (MC'). ®usnyeckue sBICHUS:
MEXaHUYECKHE, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnuecKkre BeTWYUHBI. V3MepeHne (QU3MYECKUX BEMWYUH. usuueckue npubopwl’.
Toepewnocms usmepenuti. MexayHapo/iHasi CUCTEMa €IUHUILI.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKU M3Y4alOT Npupoay. Ecmecmeenno-nayynulii
Memoo No3HaHusA: HAOI0OeHue, NOCMAHOBKA HAYYHO20 B0NPOCA, GbLOBUdICEHUE 2UNOMme3,
9KCNepuUMeHm no npogepke 2unomes, 00bvsiAcHeHue Hadaooaemozo senenus.Onucanue
@uzuueckux A61eHUll C NOMOWbIO MOOeNel.

[Ipeamer u MeTo bl (HUBHKH.

HMemoncmpayuu’
l. Mexanuyeckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. @dusnueckre NpuOOpPsl U Mpoleaypa NpSIMbIX HM3MEPEHUN aHaJIOrOBBIM U

U(PPOBBIM PUOOPOM.
3. OnpeneseHne MOrpeHOCTH SKCIIEPUMEHTA.
@ponmanvusle 1a00pamopHvle padomovl Uiy I1eKMPOHHASL OEMOHCIMPAUUAL.
1.OnpeneneHune EHBI IETICHUS U3MEPUTEITLHOTO MPUOOpa (MCTOIb3YsI TEXHOJIOTHIECKYIO
KapTy SKCIIEPUMEHTA).
2. U3mepenune 00bEMa KUIKOCTH U TBEPIOTO Tea
3. Onpeodenenue pasmepos Mavlx mei.

Pa3nes 2. IleppoHavaabHbIe CBEACHUSI 0 CTPOCHUH BellecTBa

CtpoeHue BellecTBa: aTOMbl M MOJIEKYINbI, ux pazmepsl. Onvimvl, Ookazvleaioujue
OUCKpemHoe cmpoeHue eujecmaa.

JBmxenue yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHMS YACTHI[ C TEMIIEPATypOM.
BbpoyHoBckoe nBuxenue, nuddysus. Bzaumooeiicmeue uwacmuy eewjecmea: NpUmsANCeHUe U
ommanKueaxue.

ArperaTHble COCTOSIHMSA BEILECTBA: CMPOEHUe 2a308, HCUOKOCHMeEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocseazv medxncoy ceolicmeamu 8eujecms 8 pasHvlX aAzpe2amublx
COCMOAHUAX U UX AMOMHO-MONEKYAAPHbIM cmpoenuem. OcobenHocmu azpe2amHuulx COCMOSHUU
800bl.

Hemoncmpayuu’

1. Hab6mronenne 6poyHOBCKOTO JBHUKEHUS.

2. Ha6monenue nuddysun.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMLL

1. OrneHka AuaMeTpa aToMa METOIOM PSIOB (C UCTIONB30BaHUEM (oTorpaduii).
2. OMnbITH 110 HAOJTIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3.0mBITH 10 OOHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSDKEHUS (2/1eKMpPOHHAA
demoncmpayusi).

Pa3nen 3. /IBu:xeHue U B3auMoeiicTBHE Tel

Mexannyeckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOEe ABMkKeHUE. CKOpOCTb.
Cpeonsisi ckopocmob npu HepagHOMepHOM 08udiceHuy. Pacu€T myTH U BpeMEHHU JBUKEHUSI.

SBneHue WHEPUUH. 3axoH uHepyuu. Bzaumooeilicmeue men Kaxk NpuduUHa U3MEHEHUs
ckopocmu osudicenust men. Macca kaxk mepa unepmuocmu mena. IlnotHocTs BemectBa. Caa3b
NJIOMHOCMU C KOJUHYeCE8OM MONEKY 8 eOuHuye 00véma eeujecmaa.

'MC — 2J1eMEHTHI Coflep KaHms, BKIIOYAIONINE MEKIPEAMETHEIE CBA3H, KOTOPHIE HOIPOOHEE PACKPHITHI B
TEMaTHYECKOM TUTAHHPOBAHUH.

3j1ech U najee KypcuBOM 0003HAYEHbI TEMBI, M3yUEHHE KOTOPIX MPOBOIUTCS B 03HAKOMHUTENILHOM ILIaHe. [lenaror
CaMOCTOSITENILHO OIpeeNsieT 00beM N3y4aeMoro MaTepuana.

*Bce JlemoncTpanuu 1 JJaGopaTopHble pabOThL, PEACTABIEHHEIE B COAEPKAHUM, IOIYCKAETC (MOKHO)
MIPOBOIUTh, UCIIOJIB3Ys HH(DOPMAIIMOHHBIC U 3JICKTPOHHBIC TeXHOJOTHH (IIM(POBBIC 00pa30BaTEIbLHBIC PECYPCHI).
“3meck U manee IPUBOIUTCS PACHIMPEHHBIN EPEYEHb Ja00PaTOPHEIX PAbOT M OIBITOB, H3 KOTOPOTO YUUTENh IENAET
BEIOOP TI0 CBOEMY YCMOTPEHHIO.



Cuna kak XapakTepucTuka B3aumojeuctBus ten. Cuna ynpyeocmu u 3akoH ['yka.
Hszmepenue cunvt ¢ nomowpro ounamomempa. SIBIeHUE TATOTEHUS W cuia Tsbkectu. Cuna
msxcecmu na opyeux naanemax (MC). Bec tena. HeBecomocTh. CioXeHue Cuil, HalpaBICHHBIX
no onHoil mpsimoi. PaBHoxelcTBytomas cui. Cuna mpenus. Tpenue ckomvoicenus u mpeHue
nokos. Tpenue 6 npupooe u mexruxe (MC).

HMemoncmpayuu’

Habmoienne MexaHu4ecKoro JIBUKCHHS Tea.

N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBHKCHHUSI.
HaGmoienue sSiBJICHUST HHEPIIHH.

Habmoienue n3meHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJ.

CrnoxxeHue Cuil, HallpaBJIEHHBIX IO OJJHOM MPSAMOM.

7. JleMOHCTpaIusi CUIIBI YIIPYTOCTH Ha pa3TUYHBIX MaTepuaax.
Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMLL,

AN e

l. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS (IIApUKA B KUAKOCTH, MOACIH
ANEKTPUUECKOTO aBTOMOOUIIS U T. T1.)(2/1eKMPOHHAA 0EMOHCMPAYUSL).

2. Omnpenenenue cpeaHed CKOPOCTH CKOJNbXEHMS Opycka WiIM [IapukKa o
HAaKJIOHHOM TUIOCKOCTH.

3. Omnpenenenne IIOTHOCTH TBEPAOTO TeNa.

4. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTHKEHUS (edopMalui) MpyKUHbBI
OT MPUJIOKEHHON CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCUMOCTb CHUJIbI TPEHHUS CKOJIbKEHHUS OT Beca

TCJIa U XapaKTCpa COIIPUKACAOINXCA HOBCpXHOCTel\/'I.

Pasnen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. Cnocodwvl ymeHvuieHus u ygenudenus oagnenus. /lanenue 2asza. 3a8ucumocms
oasneHusi 2aza om 00véma, memnepamypel. Ilepedaua Oaenenus meéPOLIMU MeNAMU,
acuokocmamu u 2azamu. 3axon Ilackana. Ilnesmamuueckue mawiunsl. 3aBUCUMOCTD JaBJICHUS
KHUJKOCTU OT TIyOouHbl. Coobwarowuecs cocyosl. I uopasnuveckue mexaHusmoi.

Atmochepa 3emnn u armocepHoe maBieHue. [IpuuuHvl Cyuecmeosanusi 8030VUIHOU
obonouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgepnozo oaeénenus. 3a8ucumocmo
ammocgeprnozo 0asnieHus om Gvlcomvl HAO yposHem mops. Illpubopwt 0ns uzmepenus
ammocgheprozo dagnerus.

Heticmsue owcuokocmu u 2aza Ha NoSpy#céHHoe 6 Hux meno. BulTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. [lnasanue men. Bozdyxonnasanue.

Hemoncmpayuu
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATypBhI.

[lepenava naBneHus KUIKOCTHIO U TA30M.

Coobmaromuecst cocypl.

I'unpaBnnueckunii npecc.

[IposiBnenue neicTBust aTMOCc(HEepHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTpYKEHHOW YacTu Tesla U
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CHIIbI BECY BHITECHEHHOM JKHIKOCTH.

8. VYcnoBue mnaBaHusl TeN: IUJIABAHME WM MOTPY>KEHHE TEI B 3aBUCUMOCTH OT
COOTHOIICHHS TUIOTHOCTEH TeJla U KHUIKOCTH.

@ponmanvusvle 1a00pamopHvle padomol u ONbIMb

AR e

1. HccnenoBanne 3aBUCMMOCTH Beca Tejla B BojA€ OT 00bEMa MOrpyX EHHON B
KHUJIKOCTb 4aCTH Tela.
2. OrnpenenieHre BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TENIO, MOTPYKEHHOE B

KUIKOCTD.



3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CHJIBI, ACHCTBYIOUIEW Ha TEIO B
AKHUJIKOCTH, OT Macchl Tefa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN
Ha TCJIO B XHUIKOCTH, OT 00BEMa HOprméHHOfI B JXUIKOCTh YaCTH T€Jla U OT IINIOTHOCTHU
KHUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa MM KOHCTPYHPOBAaHHUE JIOJKU M OIpelesieHHe €€
IpPy30I0ABbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. DHepPrus

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno paenosecus
puiuaza. Ilpumenenue npasuna pasHosecus pviuaza K 0OJ0KY. «30710moe npasunoy MexaHuku.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. Kunemuueckas u nomenyuanvHas sHepeus. Ilpespawenue
00HO020 8UOA MEXAHUYECKOU dHep2Ull 6 Opy20il. 3aKOH COXPAHEHUS SHEPTUU B MEXaHHKE.

Hemoncmpayuu

1. [Ipumepsl MPOCTBHIX MEXAHU3MOB.

®Dponmanvusie 1abopamopnvie’ pabomst u onvimol’

1. Omnpenenenue pabOTHl CHIIBI TPEHHUS TPU PABHOMEPHOM MBMXKCHHUU TeNa II0
TOPU30HTAJIbHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHUS phluara.

3. N3mepenne KIIJ] HaKIOHHOHN TIIIOCKOCTH (271€KMPOHHAA 0EMOHCMPAUUSL).

4. N3yueHne 3akoHa COXpAaHEHHUS MEXAHMYECKOM JHEpruu  (21eKmpoHHas
demoncmpayusi).
8 KJIACC

Pa3nen 6. TeruioBble siBJ1eHUs

OcHo6Hble NONOJCEHUSI MONEKYIAPHO-KUHEMUYeCKOl Meopul CmpoeHus 6euecmad.
Macca u pazmepvr amomog u monexyn. Onvimbsi, noomeepiHcoaroujue OCHOBHbIE NONOHNCEHUs
MONEKYNIAPHO-KUHEMUYECKOL Meopul.

Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHMI BeliecTBa. Kpucmaniuyeckue
u amopguvie mena. ObvscHeHUe CBOUCME 2a308, HCUOKOCMEl U MEEPOLIX Mmel HA OCHOBe
NONONCEHUL  MOAeKYIApHO-KuUHemuyeckou meopuu. CMaduBaHUE U KANULIAPHbIE AGIEHUSL.
Tennosoe pacwupenue u corcamue.

Temneparypa. Cesa3b memnepamypuvl coO CKOPOCHbIO MENN08020 OBUNHCEHUSL HACMUY.

Buytpennsiss sHeprus. Cnocobvl uzmenenus 6HYMpeHHel dHepeuu: menionepeoayd u
coseputenue pabomul. Buovl menionepeoayu: menionpogoOHOCMb, KOHBEKYUS, U3TYYeHUe.

KomndecTBo TemnoTel. Yoenvhas mennoémkocms eewecmsa.Tennoobmen u mennogoe
pasHogecue. YpasHerue menjiogo2o 6aiauca.

IInagrenue u  omeepoesanue  KPUCMALIUYECKUX  8ewjecms.Yoernvnas  menjioma
nnasnenus.Ilapooopasosanue u xonoencayus.Mcnapenue (MC). Kunenne. Yoervnas menioma
napoobpazoeanus.3a8UcUMocms  memMnepamypvl  KUNeHuss om ammocgepnoco  0asieHus.
Bnasxcnocms 6o30yxa.

DHeprust TOIINBA. YOenbHasl menioma c2opanus.

Ipunyuner pabomuvr mennosvix osucamenei. KIIJ[ mennosoco oeucamens. Tennosvie
osueamenu u sauuma oxkpyxcarouei cpeovt (MC).

3akon coxpanenus u npeepawjenus suepeuu 6 meniosvix npoyeccax (MC).

Hemoncmpayuu

l. Habmronenue OpOyHOBCKOTO JIBHKEHHUSL.

2 Hab6monenue quddysumn.

3. HaGmoienue sSiBiIeHU CMaYMBaHMSI M KATMJUTSIPHBIX SIBIICHU.
4 Hab6mronenue TerioBoro pacimpeHust Tell.



5. V3MmeHeHne [faBieHHWs Ta3a TpU HM3MEHEHMH O0bEMAa M HArpeBaHUHM WM
OXJIKCHHM,

6. IIpaBuiia u3MepeHus TeMIIEpaTypsbl.

7. Buns! Terutonepenayn.

8. OxJaXkaeHue Ipu COBEPUICHUN PaOOTHI.

9. Harpeanue npu coBepiieHnH padOThl BHEUTHUMH CHUJIAMH.

10. CpaBHeHME TEIUTOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaOsronenne kuneuus.

12.  HaGmromeHue MOCTOSHCTBA TEMIIEPATYPHI MTPU TUIABICHUU.

13. Mopenu TeImIOBLIX NBUTaTENIEH.

@ponmanvusle 1a00pamopHvle padomol u ONbIMb

1. OnbiTel 1O OOHApYyXEHHIO JEHCTBUSL CHJI  MOJIEKYJSIPHOTO — MPUTSKEHUS
(21eKmponnas demoncmpayus).

2. OMBITHI ITO BBIPAIIMBAHHUIO KPUCTAJLUIOB ITOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITl IO HAOJIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KHUJIKOCTEH U TBEPABIX
Tel.

4. Omnpenenenue 1aBiaeHus BO3AyXa B OalsioHe MIPULIA.

5. OMBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIABJICHUS BO3JyXa OT €ro oO0néMa u
HarpeBaHUs WIN OXJIAKICHHUS.

6. HabGmionenne  u3MeHeHWs] BHYTPEHHEW SHEprud Tela B pe3yibTare
TEeIuIonepe1auu U paboThl BHEITHUX CHJI.

7. HccnenoBanue sBiaeHUs] TEMJIOOOMEHa MpPHU CMEIIMBAHUU XOJOIHOM M ropsueit
BOJIBI.

8. HccnenoBanue nponecca ucnapeHus.

. Onpenenenrne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

10. OnpedeneHnue yoenbHOU Meniomol N1AGIeHUs TbOd.

Pazgen 7. DiiekTpryeckre 1 MarHUTHbIE SIBJICHUS

Onexmpusayusi men. J|pa pona 3NeKTpUYECKUX 3apsiioB. B3anmozeiicTBre 3apsKeHHBIX
Tel.

Onexrpuueckoe noiue. [lpunyun cynepnosuyuu 31eKmpudeckux none (Ha KauecmeenHom
yposHe).

Hocumenu snexmpuueckux 3apsoos. dnemenmaphuiii snekmpudeckuii 3apao. Cmpoenue
amoma. [IpOBOTHUKYU U AUDJICKTPUKH. 3aKOH COXPAHECHHSI DJIEKTPUUYECKOTO 3apsiia.

DNEeKTpUYeCKUil TOK. Ycrosus cywecmeosanus snekmpuyeckoeo moka. VIcTouHukm
MMOCTOSTHHOTO TOKa. JIeWCTBHSI DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE, MArHUTHOE).
DnexmpuyecKkutl MoK  HCUOKOCMAX U 2a3aX.

PaGoTa m MOMIHOCTH AJIEKTpUUECKOTO TOKa. 3axou [[coyni—/lenya. Dnexmpuueckue
yenu u nompebumenu 1eKMPUYecKol dHepeuu 6 Ovimy. DneKkTpuueckas nenb. Cuiia Toka.
Onextpuyeckoe HampsbkeHue. CoNnpoTHUBIEHHE NPOBOAHUKA. VYoenvHoe conpomueneHue
seuwjecmea. 3akoH Oma ana yuyactka nenu. IlocrnenoBaTenbHoe M MapalieIbHOE COCIUHEHHE
MPOBOAHUKOB. Kopomkoe 3ambiKaHue.

[TocTrositHHbie MarHuTHl. B3anMopeiicTBHE NOCTOSHHBIX MAarHutoB. Maenummnoe nore.
Maenumnoe none 3emnu u e2o 3uauenue 01 xnuzHu Ha 3emne. Onvim Ipcmeda. Maenumnoe
none a2nekmpuyeckoeo moxa. Ilpumenenue snexmpomacHumog 6 mexnuke. Jleucmeue
MACHUMHO20 N0 HA NPOBOOHUK C MOKOM. Oiekmpoosuzamenb NOCMOSHHO20 MOKA.
Hcnonvzosanue snekmpoosuzamernetl 8 MexHU4ecKUx ycmpoucmeax u Ha mpancnopme.

Onvimvt  Dapaodes. Aenenue onekmpomacnumuou  unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noyueHus 21eKmpuvecKkoll dHepeuy. IICKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHKAX YHEPTHH.

Hemoncmpayuu

1. DJIeKTpU3aLMs TEI.



JIBa poJia 2JIEKTPUUECKHUX 3apsiI0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
Y CTpoHCTBO U IEUCTBUE IIEKTPOCKOTA.

DnekTpocTaTuuecKast MHIYKIHS.

3aK0H COXpaHEHUS AIEKTPUUCCKUX 3apsI/IOB.

[IpoBOIHUKYU U AUDTIEKTPUKH.

MO)IGJ'II/IpOBaHI/Ie CHUJIOBBIX J'II/IHI/II\/'I 3J'IeKTpI/I'-IeCK01"0 TI0JI41.

W CTOYHHKY MOCTOSTHHOTO TOKA.

JIeNCTBYA 2IEKTPUIECKOTO TOKA.

A A Al

10. DNEeKTPUYECKUN TOK B JKUJIKOCTH.

1. ["a30BbIii pazps.

12.  H3mepeHue CUIIbl TOKa aMIEPMETPOM.

13.  H3mepeHHe 3IIEKTPUYECKOTO HAMIPSYKEHUS BOJIBTMETPOM.

14.  Peocrar u MarazuH CONpOTUBIICHUM.

15. B3auMoeiicTBrE TIOCTOSHHEIX MAarHUTOB.

16.  MogenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUsI MOJIOCOB MArHUTA.

17.  MopennpoBaHue MarHUTHBIX TOJIEW MIOCTOSTHHBIX MarHUTOB.

18. OmneiT Opcrena.

19. MaruutHO€ noJie ToKa. DJIEKTPOMArHHUT.

20.  /lelicTBMEe MarHUTHOTO MOJISI HA MPOBOAHUK C TOKOM.

21. DIEeKTPOABUTATEINb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBIICHUS 3JIEKTPOMArHUTHON MHYKIWU.

23. OnbiTel @apazes.

24.  3aBUCHUMOCTb  HAMNpaBIIEHUS MHAYKIIMOHHOIO TOKa OT  YCJIOBUM  €ro
BO3HUKHOBCHHSI.

25. DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMbL

1. OnpiTel 1O  HAOMIOACHWIO  DJICKTPU3ALMKM  Ted  WHAYKIMEH ©  TIpU
COTIPUKOCHOBEHHH.

2. UccnenoBanue AeCTBUS IEKTPUUECKOTO MOJISl HA TPOBOJIHUKH U TUAJICKTPUKH.

3. CoOopka u mpoBepKa pabOTHI AIEKTPHUUECKON IETTH MOCTOSTHHOTO TOKA.

4. N3mepenue u peryaupoBaHUe CUIIbI TOKA.

5. N3mepenne u peryampoBaHue HaPsHKCHMS.

6. Hccnedosanue 3asucumocmu cuibl mMoka, uodywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSA PEIUCMOPA U HANPAICEHUS HA PEIUCTOPE.

7. Onvimoel, O0emoHcmMpupyloOwue 3a8UCUMOCMb INEKMPUUECKO20 CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuad.

8. IIposepka npasuna crodiceHus HanpaAXCeHull NPu NoCci1e008ameIbHOM COeOUHeHUU
08YX pe3ucmopos.

9. IIposepka npasuna 0Jis CUbl MOKA NPU NAPAILIENbHOM COCOUHEHUU PE3UCTIOPOS.

10. Ompenenenne padOTHI DIIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

1. Ornpenenenre MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnmenoBaHue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO 4Yepe3 JIAMIIOYKYy, OT
HaIpsKEHUs1 Ha HEH.

13. Hccnenosanyne MarduTHOrO B3aUMOJIEUCTBHUS IOCTOSTHHBIX MAarHUTOB.

14.  V3yueHue MarHUTHOTO TOJsI TMOCTOSSHHBIX MAarHUTOB TMpPH HMX OOBEAUHEHUU U
paszzesieHuu.

15.  HUccnenoBanue ASHCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16. OnbITEI, JTEMOHCTPUPYIOIIHME 3aBUCUMOCTH CHJIbI B3aUMOJICUCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIllpaBJIEHUS TOKA B KaTYIIKE.

17. N3ydeHue neicTBusi MArHUTHOTO TTOJIST HAa TPOBOJHUK C TOKOM.

18.  HU3yuenue pabomul snexmpoosucamers.

19.  Usmepenue KII/] anexkTpoaBUraTenbHON YCTAaHOBKH.



20. OnbITHI 110 HUCCICIOBAaHUIO SABJICHUS BHCKTPOMaTHI/ITHOﬁ HHAYKIOWU:
HUCCICIOBAaHUC W3MEHEHMI 3HAUCHUS U HaIlpaBJICHUA WHAYKIIUOHHOI'O TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexannueckoe nBrmkeHne. MarepuanbHas Touka. Cuctema orc4éra. OTHOCUTEIBHOCTh
MEXaHMUYECKOTO JBIKEHUSA. PaBHOMEpHOE TpsSMOJIMHENHOE JBUWXEHUE. [HepagnomepHoe
npamonuneunoe oguxcernue. CpemHsisl u MSHOBEHHAS CKOPOCMb mend Npu HepasHOMEPHOM
O0BUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe osudicerue. CBOOOAHOE TaJCHUE.
Onvimul 'anunes.

Jlunetinas u yenosas ckopocmu. LlenmpocmpemumenbHoe ycKopeHue.

IIepssbiit 3axkoH Hbrorona. Bropoi 3akoH Herorona. Tperuii 3akoH HerotoHa. [lpunyun
cynepnosuyuu Cuil.

Cuna ynpyzocmu. 3akon I'yka. Cuna mpenus. cuia mpeHusi CKOJIbIHCEHUSA, CUNA MPeHUs
noKost, opyaue 8u0bl MpPeHUs.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOIHOTO MaJeHUs.
Jeuosicenue naanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocmv u
nepezpysKu.

PaBHOBecue marepuanbHON TOUKU. AOcontomuo meépooe meno. Pasnosecue meépoozo
mena ¢ 3aKpeniéHHol ocvio epawerus. MOMeHT cuibl. L{enmp mascecmu.

Nmnynbc Tena. Mzmenenue umnyavca. Mmnyasc cunvi. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHoe asmxenue (MC).

Mexanndeckasi pabota U MOIIHOCTb. PaboTa cun TsokecTH, ynpyeocmu, mpenus. Cesasb
oHepeuu u padbomsi. lloTeHIMaNbHAs SHEPrus Tena, MOIHIATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanonas snepeus cocamou  npyxcunvl. KuHernueckas osHeprusi. Teopema o
KUHemu4eckou sHepauu. 3aKOH COXpaHEHHUs] MEXaHUUECKON YHEPTHH.

Hemoncmpayuu

l. HaGmroneHne MeXaHMUYECKOTO JIBWKEHHS Tela OTHOCHTEIbHO PAa3HbIX Tell
oTCU€Ta.

2. CpaBHeHME myTe€ll W TpPAeKTOPHM JABWKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIIFHO Pa3HBIX TeJl OTCUETA.

3. W3mepeHne cKopocTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHMSL.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHYKECHMSL.

5. HaGmnronenue 1BUKEHUS Tela 1Mo OKPYKHOCTH.

6. Habmonenne MexaHMUYeCKHUX SIBICHUH, NPOUCXONALUIMX B CHCTEME OTcuéTa
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHeTa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Ia OT MACChl Tea U ACHCTBYIONIEH HAa HETO CUJIBI.

8. Habmronenue paBeHCTBA CHIT IIPU B3aUMOACHCTBUM TEII.

9. N3menenue Beca Tena nNpu yCKOPEHHOM JIBHXKECHHH.

10.  Ilepenaua mmnysbca npu B3aUMOAECHCTBUU TEIN.

11.  IlpeoOpa3oBaHus SHEPTUU MIPHU B3aUMOJEHCTBUH TEI.

12.  CoxpaHeHHE UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14.  HaOmroneHue peakTUBHOTO JIBUKECHHUS.

15. CoxpaHeHHe MEXaHHUYECKON SHEPTUU ITPU CBOOOTHOM MaJCHHH.

16.  CoxpaHeHME MEXaHMUYECKON HSHEPIUM IIPU [JBIKEHUM Tela MOJ JEHCTBHUEM
MIPYKUHBI.

@ponmansvusle 1adoOpamopHvie padomsvl U ONbINbL

1. Koncmpyuposanue mpaxma 0na paszeona u OanibHelue20 PagHOMEPHO20

08UICEHUs. wapuxa uiu menedxdcKu.



2. Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUs OpycKa W JBHKEHUS IIapUKa 110
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Tesla PU PAaBHOYCKOPEHHOM JBMXKEHHH IO HAKIIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM JIBH)KEHUH
0e3 HayaJIbHON CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO
JABIICHMUS.

6. Omnpenenenue ko3 duiuenTa TpeHUs CKOJIbXKEHHUS.

7. Omnpenenenne KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOTHl CHIBI TPEHHUs IMPH PaBHOMEPHOM JBIKEHHM Tella TI0
TOPU30HTAJIbHON TOBEPXHOCTH.

9. Omnpenenenue paboThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCIOIb30BaHUEM
HETIOABIKHOTO U TTO/IBIYKHOTO OJIOKOB.

10.  M3yudeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne Ko/jie0aHUA U BOJTHBI

KoneGatenbHoe aBmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KoOJeOaHUMN: MEpHoJ, 4acToTa,
amMIuInTyna. Mamemamuueckuti u npyicuHHvli masmuuxu. Ilpespawyenue sHepeuu npu
KOeOamenbHOM O8UNHCEHUU.

3aryxaromue kKonebanus. BoinyxneHHsie konebanus. PezoHanc.

Mexanndyeckue BoiHBI. CBONCTBA MEXaHMYECKUX BOJH. [IpodonbHule u nonepeunvie
80JIHbL. J{IUHA B0IHBL U CKOPOCMb €€ pacnpocmpaHenus. Mexanuueckue 801HbL 8 MEEPOOM melle,
ceticmuyeckue 801wl (MC).

3ByK. I pomrocmy 38yKka u evicoma mona. Ompadsicenue 38yka. Mngpazeyk u yiompazeyx.

Hemoncmpayuu
Habmronenue koneGaHMii Tes1 MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habumoienue xonebanuii rpy3a Ha HUTHU U Ha MPYKUHE.

HabmroneHnue BBIHYKAEHHBIX KOJeOaHW U pe30HaHca.
PacrnipocTpanenne npoaoiabHbIX U MOMEPEYHBIX BOJH.
HabmroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI1 pE30HAHC.

@ponmanvusle 1a00pamopHvle padomol u ONbIMb

S N

1. Ompenenenre 4aCcTOTHl ¥ IEPHO/Ia KOJICOAHUI MaTeMaTHIECKOTO MassTHUKA.

2. OmnpeneneHne dYacTOTHl M MEpHOJa KoOJNeOaHWN MPYKUHHOTO MAasTHUKA
(21eKkmponnan 0emoncmpayus).

3. HccnenoBanue 3aBHCUMOCTH TepHoAa KoieOaHUil MOABEIIEHHOTO K HUTH Tpy3a
OT JITMHBI HUTH.

4. HccnenoBanne 3aBUCHUMOCTH TepHoJa KOJIeOaHW MPYKUHHOTO MasTHUKA OT
MACChI Tpy3a (21eKMPOHHAA 0EMOHCMPAUUL).

5. [TpoBepka HE3aBUCUMOCTH TepHoja KoieOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, TEMOHCTPUPYIOUINE 3aBHCUMOCTh MEpHUOAa KOJCOaHWH MpPYXKHMHHOTO
MasTHHKA OT MacChl TPy3a U KECTKOCTH TPYKUHBI.

7. W3mepenue yckopeHHst CBOOOIHOTO MAICHUS (I1EKMPOHHAA 0eMOHCMPAYU).

Pa3nes 10. J1eKTpoMarauTHoOe 10Jie M 3JIEKTPOMATrHUTHbIE BOJTHbBI

DNEeKTpOMarHuTHOE 1oJje. DIeKTPOMarHuTHbIe BOJHBL. Ceouicmea 21eKmpomMacHUmmbix
gonn. Illkana snekmpomacHumHelx G0aH. HMcnoav3oeanue 1eKMPOMASHUMHBIX GONH  OJif
COMOBON CEA3U.

OnexkTpoMarsuTHas npupoja ceera. CKkopocTh cBeTa. BolHOBBIE CBOCTBA CBETA.

Hemoncmpayuu



1. CsolicTBa SJICKTPOMATrHUTHBIX BOJIH.

2. BonHoBEIE cBOMICTBaA CBETA.
@Dponmansvhsie 1abopamopnsle’ paéomst u onvimot’
1. W3ydeHne CBOICTB 31EKTPOMArHUTHBIX BOJIH C IMOMOIIBI0 MOOMIBHOIO
TenedoHa.

Pasnen 11. CBeroBble siB1eHHS

JlyueBas moznenp cBeta. Vcrounuku cBeta. [Ipsamonunetinoe pacnpocmpanenue ceema.
3ammenus Connya u Jlyner. Otpaxenue cBerta. [Liockoe 3epkano. 3akon ompasicenus céema.

[Ipenomnenue cBera. 3aKOH TMpeioMJIeHHs cBeTa. [lonnoe eHympeHHee ompadiceHue
ceema. Hicnonvsoeanue NOIHO20 BHYMPEHHE20 OMPANCEHUs 8 ONMUYECKUX C8EMOBOOAX.

Jlunza. Xox nyuedr B nmH3e. Onmuyeckas cucmema ¢homoannapama, MUKpoCKona u
meneckona (MC). I'na3 kak onmuueckas cucmema. bnuzopykocmo u 0anbHo30pkocme.

Pasnooicenue 6enoco ceema 6 cnexmp. Onvimol Hvtomona. CnoowceHue cnekmpanbHbix
Y8emoa.

Hemoncmpayuu

1. [IpsMonuHeiHOe pacipoCTpaHEHHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Tonmydenue n300pakeHUil B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.

4. [Ipenomnenue cera.

5. OnTHyecknii CBETOBOI.

6. Xon nyueil B cobuparoleii JInH3e.

7. Xox J1ydeil B paccenBarole JIUH3eE.

8. [Tomyuenue n300paskeHUIA ¢ TOMOIIIBIO JTHH3.

9. [TpuaIMn neiicTBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOTIA.

10. Mopens riasa.

1. PasnoxxeHue 6emoro cBera B CIEKTP.

12. [Tomyuenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

@ponmanvusle 1a00pamopHvle padomol u ONbIMb

l. HccnenoBanue 3aBUCUMOCTH yTiIa OTPAXKEHUSI CBETOBOTO JIy4a OT yTJia TaICHHsI.

2. W3yudeHne xapakTepuCTUK U300pakeHuUs MpeIMeTa B IJIOCKOM 3epKaie.

3. HccnenoBanne 3aBUCUMOCTH yTIja IMPEIOMIIEHUS CBETOBOTO Jiyya OT yrIja
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

4. [Tomyuenue n300pakeHUIA ¢ TOMOIIIBIO COOUpAIOIIEH JTUH3HI.

5. Omnpenenenre (HOKYCHOTO PacCTOSHUS U ONTHYECKOW CHIIBI COOMparoIeil JIMH3bI
(21eKkmponnan 0emoncmpayus).

6. OMnBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIICKTP (271eKMPOHHAA OEMOHCIMPAUUL).

7. OMBITHI IO BOCTIPUSITHIO I[BETA TPEJAMETOB NPU MX HAOIIOACHUHU Yepe3 IIBETOBBIC
(bUIBTPHI.

Pasznea 12. KBanToBbIe IBJI€HHS

Onvimuvl Pezepghopoa v TutaneTapHas MoJienb atoMa. Mogens aroma bopa. HMcenyckanue u
noznowjerue ceema amomom. Keanmut.

PamnoaktuBHOCTE. Anvgha-, b6ema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO sJipa.
Hyxnounas mooens amommoeo saopa. HMzomonwsi. Paouoaxmusnvie npespawenus. Ilepuoo
nonypacnaca amomHbix soep.

SnepHble peaknuu. 3aKOHBI COXpaHEHUsl 3apsJ0BOTO M MAacCOBOro 4ucen. Peakyuu
cunmesa u oenenus soep. Mcmounuku snepeuu Connya u 3630 (MC).

SnepHas sHepretuka. /leucmeus paouoaKmMueHvIX UIVUEHUL HA JHCUBbIE OP2AHUZMbL
(MC).

Hemoncmpayuu

1. CrexTpbl U3JIyYeHHUs U TIOTJIONICHUS.



2. CrieKTphl pa3IMyYHBIX T'a30B.

3. CrnexTtp Boziopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTtunka HOHU3UPYIOMIMX U3TYyUEHHI.

6. Perucrpatus uznmydenusi npupoAHbBIX MUHEPAJIOB U MTPOTYKTOB.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMbL

l. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUHU YACTULBI IO TOPMO3HOMY IyTH (TI0
dboTorpadusam) (1eKmpoHHAA OEMOHCMPAYUL).

2. N3mepenue paaroakTUBHOTO (OHA (2/1eKMPOHHAA 0eMOHCMPAayus).

IToBTOpHTEILHO-0000IAIOIINI MOLY1b

[ToBTOpUTENBHO-0000IIAIOIUI  MOAYJIb MpelHa3HayeH [UIsl CUCTeMaTH3allud U
000011IeHHs TIPEAMETHOTO COJIEPXKAHUS U OMbITA JEATEILHOCTH, IPUOOPETEHHOTO MPHU U3YUECHUHU
BCEro Kypca pu3mku.

[Ipy wn3ydeHMM [AHHOTO MOZYJS pEAIN3YIOTCI UM CUCTEMATU3UPYIOTCS  BUABI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JIOCTHKEHHE NPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMbIX PE3yJbTaTOB 00yueHHs, (HOpMUpPYETCs €CTeCTBEHHO-HAy4dHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAaHUS SBJIECHUN NPUPOJBI U TEXHHKH,
OBJIAJICHUE YMEHHUSMHU OOBACHATH (PU3MUYECKHE SBICHMSA, NPUMEHSS IOJyUYCHHbIC 3HaHUS,
penaTh 3aa4M, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMANBHO AESITENBPHOCTHBIM XapakTep OAaHHOIO pasjieia pealn3yercsl 3a CYET
TOT0, YTO y4YalIHecs BBIOJIHAIOT 3a/IaHUs, BKOTOPBIX UM IPEAIaraercs:

" Ha OCHOBE TIOJIyYEHHBIX 3HAaHUM pacro3HaBaTh M HAyYHO OOBACHATH (hU3HUYECKHE
SBJICHUS B OKPY>KarOLIeH IPUPOJIE U TOBCEHEBHOM KU3HU;

" HCHOJIB30BaTh O] PYKOBOACTBOM IleJlarora Hay4HbIE METOAbI HCCIEJOBAHUS (PH3UUECKUX
SBJICHUI, B TOM YHCIIE JJI IPOBEPKHU TUIIOTE3 U MOIYYECHUS TEOPETUUECKUX BBHIBOJIOB;

" OOBSICHATH C ONOPOM Ha MUNAKTUYECKHH Marepuan mocie OoOCYXIEHHUS ¢ Teaarorom
Hay4HbIE OCHOBBI HanboJjiee BayKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTUH, HalIpUMep,
IPAKTUYECKOIO HCIOIb30BAHMS PAa3IMUHBIX HMCTOYHUKOB DHEPIMM HA OCHOBE 3aKOHA
MPEBpaLICHHS U COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.

Kaxxmas w3 Tem JaHHOro pasfenia BKIIOUYAET DSKCIEPUMEHTAIBHOE MCCIIEI0BAaHUE
o0o0Imaroniero xapakrepa Ha yCMOTpPEHME Iefarora U Ipu ero nomouy. Pasnen 3aBepuiaercs
MPOBEICHUEM TUArHOCTUUECKOM U OLIEHOYHOM paboTHI 32 KypC OCHOBHOM IIKOJIBI.

[INIAHWUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEEHOI'O ITPEJJMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

B nenom pesynbrathl ocBoeHus oOyuarorumucs ¢ 3I1P yueOHoro mpeamera «Dusnkay
JOJDKHBI COBIANATh C pe3yjbTaTaMH HPUMEPHOW pabodueill MporpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs.

Haun0osee 3HaAYUNMBIMH SIBIISTFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00yUEHUIO U LIeJIeHANPaBICHHON TO3HABATEILHOM JIeSITeIbHOCTH;

YCTAaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITa, HAOMIOJeHUN 3a (U3NYECKUMU
AKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIIEHUE PE3YyJIbTaTOB HAOIIOICHUH 3a MPUPOJHBIMU U TEXHOTCHHBIMU
SIBJICHUSMU C MO3UIMHA (PU3NIECKUX 3aKOHOB,;

CIIOCOOHOCTH OLIEHMBATH MPOUCXOSAIINE U3MEHEHUS U UX MOCIENCTBUS; (HOpMYIHpOBaThH
U OLICHUBATh PUCKU, OPMHUPOBATH OIIBIT;



MOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ue€pe3 MPAKTUYECKYIO AEATEIbHOCTh (IIpH
COBMECTHOM BBITIOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padboT);

YMEHHUE pazianyaTh yueOHbIe CUTYaIlH, B KOTOPbIX yuamuiics ¢ 3[IP MoxeT neiictBoBaTh
CaMOCTOSITENIbHO, U CUTyalluu, TJE CIEAyeT BOCHOJIb30BaThCsl CIPABOUYHON HHpOpMaIe u
JIPYTUMH BCIIOMOTATENIbHBIMU CPEICTBAMH;

CIIOCOOHOCTh TMPUHUMATh pEIIeHHEe B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X0JI¢ 00y4YeHHUs (PU3NUECKUX 3HAHUI B aKTyallbHYIO CUTYAIHIO;

CHOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOHN KM3HM INpaBWIa JUYHON O€30MacHOCTH Ha
OCHOBE NMOHUMaHMs (PU3UYECKUX SBICHUIN U 3HAHUS 3aKOHOB (PU3HKH;

YMEHHE KPUTUYECKH OLIEHWBATh MOJyUYEHHYIO OT coOeceHNKa MHPOPMAIUIO, COOTHOCS
ee Co 3HaHueM (PU3MUYECKHX 3aKOHOB;

CIIOCOOHOCTH IepesiaTh CBOU COOOpaKeHUs, YMO3aKIIOUEHHS TaK, YTOObI ObITh MOHSTHIM
JPYTUM YEIIOBEKOM;

a/IEKBAaTHOCTh MOBEJICHHS O0YYAIOIIErocsi ¢ TOYKH 3PEHUS OMACHOCTU WM O€30MacHOCTH
111 ce0st MUK [T OKPY KAIOLINX;

yBa)KEHHE K TPYAY U pe3yIbTaTaM TPYJIOBOH e TETLHOCTH,

yriyOJieHHe TPEICTaBICHU O IEJTOCTHOM KapTMHE MHpa Ha OCHOBE NMPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH W TPAKTHYECKUX YMECHUH.

METAINIPEAMETHBIE PE3YJIbTATBI

Osnaodenue ynusepcanpHolMu Y4eOHbIMU NOZHAGAMETbHBIMU OCIICHIBUAMU:

BBISIBIISITH TIPUYMHBI U CIICIICTBHSI TPOCTHIX (DU3UUYECKUX SIBICHUIA,

ornpenenaTs (U3NYEeCKUe MOHATHS, CO3/1aBaTh OOOOIIEHMS, yCTaHABIMBATh AHAIOIHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIs KIlacCHU(pUKALUY,
UCTOJIB3Ys CIIPABOYHYIO HH(POPMALIMIO U OMUPASICh Ha AITOPUTM yUeOHBIX JICHCTBU;

YCTaHABIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PpaCCYXKICHHE,
yMO3aKJIloueHue (MHAYKTHUBHOE, JIeAyKTUBHOE, [0 AaHAJIOIMM) M JelaThb BBIBOJBI O[T
PYKOBOJICTBOM I€Aarora;

UCKaTb MM OTOMpaTh MHPOPMALMIO WIM JaHHBIE W3 HCTOYHUKOB C YYETOM
MpeI0KEHHON yueOHON 3a1aul U 3aJaHHBIX KPUTEPHEB.

cO3/1aBaTh, NMPUMEHATh M NPEoOpPa30BBIBATh 3HAKM M CHMBOJIBI, MOJIEIU U CXEMBI IS
pelieHus: yueOHbIX U M03HABATENIbHBIX 3a/1a4;

C ITOMOUIBIO NE€arora Winu CaMOCTOSTENIBHO MTPOBOAUTD OIBIT, HECTIOKHBIM 3KCIIEPUMEHT
110 YCTaHOBJICHUIO OCOOCHHOCTEH (PH3NIECKOTO 0OBEKTA WIIH SBJICHHS;

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJJHOTO BUIA B APYTro# (TabIHILy B TEKCT U IIp.);

YCTaHABIMBATh B3aUMOCBS3b (PU3NYECKUX SIBJICHUNA M MPOLECCOB, HCIOIb3Ys alrOPUTM
y4eOHBIX IeHCTBUH.

Osnadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCBUAMU:

OCO3HAaHHO HCII0JIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUHU C 3a/1a4€il KOMMYHHUKAIUU
JUTS BBIPQYKEHUS] CBOMX MBICJIEH U MOTPEOHOCTEH JIJIs TIIAaHUPOBAHUS CBOCH JIeATEIbHOCTH;

OpPraHU30BBIBaTh Yy4e€OHOE B3aMMOJCHCTBHE B Tpymmne (ONpenaessiTh oOlue ey,
pacnpeensaTs pojiu, JoOroBapuBaThCs APYT € APYTOM H T. 1.).

IeJICHANPABJIEHHO HCMOJb30BaTh HH(POPMALMOHHO-KOMMYHUKATHUBHbBIE TEXHOJIOTUH,
HEO0OXOUMBIE I PEIIeHUs] YUeOHbIX U MPAKTHUECKUX (U3NYECKUX 3a/1a4;

OpPraHU30BBIBAaTh YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM H
CBEPCTHUKAMH B TIPOIIECCE 3aHATHI (HU3UKOM.

Osnadenue yHueepcatbHbIMU y4eOHbIMU PeZYTAMUBHBIMU OCUCMEUAMU:

MOHUMATh LIEJIH €CTECTBEHHOHAYYHOI0 00Yy4YeHHMs, CTaBUTh U (HOPMYIHpPOBaTh AJs ceOs
HOBBIE 33/1a41 B yueOe U M03HaBaTeIbHOH e TeTbHOCTH;

oOHapyxuBaTh W (OPMYIUPOBATh YUEOHYIO MPOOJIeMy, ONpPENEsATh Ielb Y4eOHOM
NESTENbHOCTH;



CaMOCTOATENIBHO WIH C IIOMOLIbIO YYUTENs IUIAHUPOBATh ITyTU JOCTHXKCHUS LIEJIed B
(bu3NYeCKUX SKCIIEPUMEHTaX, B TOM 4YHCJIE allbTepPHATHUBHbIE, OCO3HAHHO BHIOMpaTh Hambojee
3¢ PEeKTHUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U M03HABATEIbHBIX 33/1a4;

COOTHOCUTh CBOM TNPAKTUYECKHME JCUCTBHUA C IUIAHUPYEMBIMH  PE3yJIbTATAMH,
OCYLLIECTBJIATH KOHTPOJIb CBOEH EATEILHOCTH B IIPOLIECCE NOCTUKEHUS PE3YNbTATa, ONPEACIIAT
CHOCOObI JIEHCTBUI B paMKax NMPEeJIOKEHHBIX YCIOBHHM M TpeOOBaHMN, KOPPEKTUPOBATH CBOU
JEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

NPAaBWJIBHOCTh BBIMOJHEHUS OSKCIEPUMEHTAIbHOM Yy4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILIECHNS;

BJIaJICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHS PEIICHUN U OCYIECTBIICHUS
OCO3HAHHOTO BBIOOpPA B yueOHOMW U 1MO3HABATEIbHOMN EATEIbHOCTH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IJlaH €€ N3MEHEHNS,

peaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUH Y4eOHO 3a/1auu;

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT.

IHPEAMETHBIE PE3YJIbTATDBI

TpeGoBannss K mNpeAMETHbBIM Ppe3yJbTaTaM OCBOCHHSl Y4eOHOro mnpeaMera
«®Pu3nka», pacnpeaejeHHblIe 110 roaaM 00y4eHust

PesynbraTel 10 To1aM (OPMYIHPYIOTCS MO MPUHIUITY A00ABICHHUS HOBBIX Pe3yJIbTAaTOB
OT roja K rogy (pe3yibTaTbl OYEPEJHOrO0 TIOAa IO YMOJYAHUIO BKIIOYAIOT PE3YJIbTATHI
NpeIbLAYIINX JIET).

7 KJIIACC
[IpenmMeTHbIe pe3yabTaThl HA 0A30BOM YpPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
00yYaromuxcs yMEHUIA:

-  OpPHEHTHPOBATHCA B MOHATHUSAX M ONEPUPOBATh UMM Ha 0Aa30BOM YPOBHE: (U3UYECKHE U
XMUMUYECKHUE SBICHHS;, HaONIONEHHE, SKCIEPUMEHT, MOJEb, THUIOTE3a; EIUHUIIBI
¢bu3nyeCKUX BEJIWYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIoe,
KHJIKOE, Ta3000pa3HOe); MEXaHHUYECKOe JBIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEMHOE), TpaeKTOpus, paBHOAEWUCTBYyIoIIas cwi, aedopmaunus (ympyras,
IUIACTHYECKas), HEBECOMOCTb, COOOILAIOIINECS COCYAbI, C OMOPOW Ha JTUAAKTUYECKUN
MaTepuan

- paznuyath sBieHUs (AudQy3us; TEIoBoe ABMKEHHE YAaCTHIl BEIIECTBA; paBHOMEPHOE
JBUKEHHE; HEpPaBHOMEPHOE JBIKEHUE; WHEpLUs; B3aUMOACHCTBHE TEN;, pasHogecue
meEPObIX mejl ¢ 3aKPeniénHoll 0Cbl0 8paujenus; iepeaada AaBJIeHUs TBEPABIMU TeJlaMH,
KHUJAKOCTAMU M Ta3aMM; aTMoc(epHOe JaBlicHHe;, IUIaBaHUWE TeJl; MpEeBpallCHUS
MEXaHUUECKOM SHEprun) 1o OMUCAHUIO UX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (QU3MYECKoe sIBJICHHE, IOoClieé  IPEeIBapPUTEILHOTO
OOCYKJICHHSI C TIEarorom;

- pacno3HaBaTh MpPOSIBICHHWE W3YYEHHBIX (PU3UYECKHUX SIBICHUN BOKPYXKAIOIIEM MHpPE, B
TOM 4YHcie (u3nyeckue sBICHHS B IPHUPOJE: NPUMEPHl ABIKEHHS C Pa3TUUYHBIMU
CKOPOCTSMM B XMBOM M HEXKWBOW NPHUPOJAE; IEHUCTBHE CUJIBI TPEHHS B IPUPOJE U
TEXHUKE; BIMSHUE aTMOC(HEPHOrO [aBJICHUS Ha >KMBOW OpPraHWM3M; IUIaBaHUE pbIO;
pplyard B TeJe 4YeJOBEeKa; MPH 3TOM NEPEeBOAMTH MPAKTHUYECKYIO 33/ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3MUYECKHX SBICHUH C MOMOILBIO
neaarora;

- ONHCHIBaTh M3Y4YCHHbIC CBOWMCTBA Tel U (PU3MUYECKHE SBICHHUS, UCIOIb3Ys (hU3NUYecKHe
BEIMYMHBI (Macca, 00BEM, TUIOTHOCTh BELIECTBA, BpPEMs, IyThb, CKOPOCTb, CPEIHSsA
CKOpOCTh, CHJIa YIIPYTOCTH, CHUJIa TSDKECTH, BEC Tela, CUja TPEeHUs, JaBieHue (TBEPAOro
Tena, JKUAKOCTH, ra3a), BhITAJIKUBAIOLIAs CHIa, MeXaHW4Yeckasi paboTa, MOIIHOCTb, TIEHO
CHJIBI, MOMEHT CHJIbI, KO3()(PUIIMEHT MONEe3HOTO ACHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHLMAIbHASI SHEPTHUs) C OMOPOI Ha CXeMy; NP ONMUCAHUM PACKPbIBATh (HU3MUYECKUN



CMBICJI MCIIOJIb3yEMbIX BEJIMUYMH, UX O0O03HAUEHUS W €JUHUIBI (U3UUECKUX BEJINYMH,
Haxooums opmynvl, ceéasvleawue OAHHYIO QUUYECKYIO BEIUYUHY C  OpYeUMU
BeUYUHAMU, CMPOUMb 2PAPDUKU UZVUEHHBIX 3A8UCUMOCMEl QU3UYECKUX BeTUUUH C
OTOpPOM HA TUJTAKTUYECKUN MaTepHall,

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCTIONb3Ys MpaBuiia
CJIOXKEHUs CWII (BAOJL OMHOU TpsiMO), 3akon Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasuno pagnosecus pvluaza (010Ka), «3010moe npasuio» MexaHuku, 3aKOH COXPaHEHHS
MEXaHMYECKON DJHEepruy; IMpU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3anuUcbi8ams €20 MamemMamuieckoe BvlpadceHue Hnoo pPYKOBOOCMBOM Neodazo2a ¢
o0bcydcoeHuem niana pabomol,

OOBSICHATH (PM3NYECKUE SBJICHUS, MTPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil NMPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIM IeJarora BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 |—2 JOrMYECKHX ILIAroB ¢
ornopoit Ha 1—2 u3y4yeHHBIX CBOMICTBa (U3NYECKUX SBICHUM, (PU3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTh THUIOBBIE pacy€THBIE 3aJadyud B lJelWcTBME C ONOPOM Ha AJITOPUTM,
IpeBapUTENLHO Pa300paHHbBII COBMECTHO € TIEIaroroM, UCIOIb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBaIOIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJU3a YCJIOBHS 3aJ]aud 3aIUChIBATh
KpaTKoe YCJIOBHE, MOJCTaBIATh (U3UUECKUE BEIMYMHBI B (DOPMYJBI M TNPOBOAUTH
pacuéThl, HAXOIUTh CIIPABOYHBIE JaHHbIE, HEOOXOAMMBIE AJIsl PEIICHUs 3a1a4, OLICHUBATh
PEATUCTUYHOCTD MOTYYCHHON (PU3HMUECKON BETMYHMHBI;

pacrno3HaBaTh MPoOJIEeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3MYECKUX METO0B
nocJje MpeaBapUTeNIbHOTO 00CYKACHHUS C IeJaroroM; Mpy MOMOIIH TeJlarora B ONMCaHuu
UCCIIEIOBaHMs BBIJCNATH IPOBEPSEMOE MPEANONOKeHHe (THIOTe3y), C ONOpod Ha
TUAAKTUYECKUM MaTepuan pas3inyaTh M HMHTEPIPETUPOBATH IOJIYUYEHHBIN pe3yJbTarT,
HAXOJUTh MOCJIE 00CYXIEHHUS C MeJaroroM OIIMOKH B XOJ€ OIbITa, JeJIaTh BBIBOJBI MO
€ro pe3ysbTaram;

YMETh HaXOJUTh C HCIOJIb30BaHHEM LHU(POBBIX 00pa30BaATEIbHBIX PECYPCOB OMbBITHI 110
HaOIIOCHUIO0 (U3NYECKUX SIBICHUM MM (PU3MUYECKHX CBOWCTB Tel: (OpPMYIMPOBATH
IIpoBepsieMble MPETOI0KEHUSI, COOUPaTh YCTAHOBKY M3 MPEI0KEHHOTO 000py10BaHUS
C ONOpOM Ha CXeMy, 3alHchiBaThb XOJA OIbITa U (OPMYIMPOBATH BBIBOJBI IO
PYKOBOJICTBOM I€Aarora;

BBITOJIHATH TPSMBIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacchl Tela, 00bEéMa, CHIIBI U
TEMIIEPATypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX NMPUOOPOB € OMOpPOIl Ha
aJITOPUTM; 3alKChIBATh IIOKa3aHUS MPUOOPOB C YYETOM 3aJaHHOM abCOMIOTHON
MTOTPEUTHOCTH U3MEPEHMUI;

IPOBOJIUTH COBMECTHO C IE€JaroroM HcCCIelI0BaHME 3aBUCHUMOCTU OIHOHM (usnyeckoi
BEJIMYMHBI OT JAPYTroil C UCHOJB30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIKYILIETOCS TeJIa OT BPEMEHM JBUKECHMSI TEJA; CUIbL MPEHUS CKOIbHCEHUS
om eeca mena, Kauecmea 00OpabOmMKuU nosepxHocmel menl U He3a8UCUMOCMU CUTb]
MpeHus Om Naowaou CONPUKOCHOBEHUSL M, CULbL YAPY2OCIU OM YOIUHEHUS NPYHCUHDBL,
8LIMANIKUBAIOWEL CULL O 00BEMA NOSPYHCEHHOU Yacmu mena u Om NIOMHOCMU
HCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU mead, Om 21YOUuHbl, HA KOMOPYIO
NO2PYAHCEHO mejlo; YCI08Ull NIABAHUS meJl, YCI08Ull pasgHo8ecus pvliaza U 010K08), oL
PYKOBOJICTBOM TI€Jjarora y4acTBOBAaTh B IUIAHHPOBAHHUM Y4YEOHOTO HCCIIEIOBAHMS,
coOupaTh YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CJIeAys NpeJIoKEHHOMY IUIaHy,
(buKCUpOBaTh pPE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHJE
MPEJIOKEHHBIX Ta0OIuIl U TpaduKOB, AeTaTh BBIBOBI IO pe3yJibTaTaM HCCIEA0BaHUS;
COOTHOCHUTh KOCBEHHbIE H3MEpEHHsI (U3UUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KHUAKOCTH U TBEPAOrOo TeNa; cuila TPEHHUS CKOJBXEHMS;, JaBJICHHE BO3IyXa;
BBITJIKUBAIOILAs CUJIA, IEHCTBYIOIIAs HA NOTPYKEHHOE B *KUJIKOCTh TEJIO; KOA(D(HUITUEHT
MIOJIE3HOTO JIEMCTBHSI MPOCTHIX MEXAHU3MOB), CIEAYs MPEATIOKEHHON MHCTPYKIMH; TpU



BBITOJIHEHUHM U3MEPEHUH IM0JI pyKOBOACTBOM I€/larora coOMpaTh SKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYE€HUE UCKOMOU BEJIMYUHBL;

coOmogaTh MpaBWia TEXHUKHM O€30MacHOCTH MpH  paboTe ¢ JabopaTOPHBIM
000py/10BaHUEM TIOCJIE MPEABAPUTEIHLHOTO 00CYKICHHS C MEarorom;

COIOCTAaBJIATh TNPHUHLUIBI JEHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OApOMETp, pblyar, MOABMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh C OMOPOM Ha AMJAKTHUECKUI MaTepuat;
XapaKTepU30BaTh NPUHLMUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOICTB
1ocje MpeBapuTEeIbHOTO 00CYXKJICHHS € MEAaroroM ¢ OMopod Ha MX ONMUCaHUA (B TOM
YHUCe: TOAIIMIHUKH, YCTPOMCTBO BOJOIIPOBOJA, T'MAPABINYECKHN Ipecc, MAHOMETD,
BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIONIB3YS 3HAHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUN ¥ HEOOXO0IMMble (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOANUTh TIpUMEpPhl / HaXOAUTh HWHPOPMALMIO O TpUMepax MPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecredyeHus
0e3omacHOCTH TpH OOpallleHMH C NOpudopaMu M TEXHUYECKUMH YCTpOHCTBaMH,
COXPAHEHUS 3/10POBbs U COOJIIO/IEHUSI HOPM KOJIOTMUECKOT0 MOBEACHUS B OKpY KaroIen
cpene;

OCYIIECTBIISAThH C MOMOIIBIO Melarora 0T00p UCTOUHUKOB MH(popManuu B cetd HTepHeT
B COOTBETCTBUH C 3a/IaHHBIM ITOMCKOBBIM 3aIlIpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUHI U
MyTEM CPaBHEHHUS PA3IUYHBIX UCTOYHHMKOB BBIIEIATH MH(GOPMALMIO, KOTOpas SIBISETCS
MPOTUBOPEYMBOM HIIM MOXKET ObITh HEIOCTOBEPHOI;

UCIOJIb30BaTh MPHU BBIIOJHEHUH Y4YE€OHBIX 33JaHUN HAyYHO-IOMYJISIPHYIO JIUTEpaTypy
(U3NUECKOro co/epkaHus, CIPaBOUYHbIE MaTepHajbl, pecypchl ceTd MHTepHeT; BIajeTh
npuéMaMHl KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi HH(OpMaMM U3 OJHOM
3HAaKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh IO/ PYKOBOJICTBOM Ilefarora ¢ OOCYXXIEHHEeM IuIaHa paboThl KpaTKue
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHMKOB HWH(OpPMALUU
(U3UYECKOTO COACp)KaHUA, B TOM 4YHCJIE MyOJWYHO JeliaThb KpaTKUe COOOIICHUS
O pe3yibTaTax TMPOEKTOB WIM Y4YeOHBIX HWCCICAOBAHHUI; NpU H3TOM TI'PaMOTHO
UCIIONIb30BaTh M3YyUEHHBIM MOHATHMHBIN anmapaT Kypca (U3MKHU, CONPOBOXKIAThH
BBICTYIUIEHHE ITPE3EHTALNEH;

IIpU BBIMOJHEHUHU Y4eOHBIX MPOEKTOB M HCCIENOBAaHUM MOJ PYyKOBOJICTBOM IIeJarora
pacripeniesiaTe O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMH,
CIIETUTH 32 BBHIMOJIHEHUEM IUIaHa IEHCTBUI, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
JESATENIHOCTh TPYMIIBI; BBICTPaWBaTh KOMMYHUKAaTMBHOE B3aMMOJCHCTBHE, YUYUTHIBas
MHEHHE OKPYKAFOIIUX.

8 KJIACC

HpCI[MeTHLIC PCE3yJabTaThbl HA 0a3oBOM YPOBHC OOJDKHBI OTPAXKaTh C(l)OpMI/IpOBaHHOCTB y

o0yJaromuxcs yMEHHH:

OpPHEHTUPOBATbCS B TOHATHAX M ONEpHUpPOBaTh MMM Ha 0a30BOM YpOBHE: Macca M
pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMYKEHHWE aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS
BEIIIECTBA, KPUCTAIIMUECKUE U aMOop(HbIE Tella, HACHIIIEHHBI U HEHACHIIIEHHBIN Map,
BIIQKHOCTh BO3/lyXd; TEMIIEpaTypa, BHYTPEHHS OJHEpPrus, TEIUIOBOM JBUTaTellb;
JJIEMEHTApHBIA  DJIEKTPUYECKUM  3apsif, DJJIEKTPUYECKOE II0Je, IPOBOJHUKU U
JTUDJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUI TOK, MATHUTHOE ITOJIE;

pa3nuyath SIBICHUS MOCJIE MPEABAPUTEIBHOTO OOCYXKICHHS C TMeJarorom (TEmioBoe
paciidpeHue/ckaTue, — TEIUloNepenava,  TEIIOBOE  paBHOBECHE,  CMauyMBaHUE,
KalWUISAPHBIE SBIEHUS, WCIIAPEHUE, KOHJCHCALMs, IUIABICHHUE, KpPUCTAJLIA3ALUA
(oTBepaeBaHME),  KWUIIEHUE,  Terulonepenadya  (TEIJIONPOBOAHOCTh,  KOHBEKIIMS,
U3IIyYEHUE); DIIEKTpU3alus TeJ, B3aUMOACHCTBUE 3apsiioB, JEHCTBHS DIIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMBIKAHHME, B3aUMOJICUCTBUE MATHWUTOB, JIEWCTBHE MAarHUTHOTO IIOJIS



Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHas MHIYKIUS) MO0 ONMCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHUE;
pacro3HaBaTh C TIOMOIIbIO I€Aarora MPOSIBICHHE H3YUYCHHBIX (PU3MUYECKUX SIBICHHM
B OKpYXaloIleM MHUpe, B TOM uucie (u3nueckue SBJICHUS B MPHUPOJIE: TOBEPXHOCTHOE
HATSDKEHWE M KalWULIPHBIE SIBIIEHUS B NPHUPOJAE, KPUCTALIBI B IPHUPOJE, U3IIyUCHHE
Connma, 3amep3anue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, HHes,
CHera, dJIEKTpUYECKUE SBJICHUS B arMocdepe, SJIEKTPHUUECTBO KHUBBIX OPraHU3MOB;
MarHuTHoOe noJjie 3emiid, apeid Mmoa0CcoB, pOidb MAarHUTHOTO MOJIS JUIs *KU3HU Ha 3emiie,
MOJISIPHOE CUSTHHE; TIPU ATOM NEPEBOAUTh MPAKTUYECKYIO 33734y B y4eOHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKH (PU3UUECKUX SBJICHUIA;

OIMCHIBATh 0]l PYKOBOJACTBOM Iiearora ¢ oOCYX/JE€HHEM IulaHa paboThl M3yueHHbIE
CBOICTBA TeN U (pU3MUECKUE SIBICHUS, UCIIONIB3Ys (PU3NUYECKHE BEIUUMHBI (TEeMIIeparypa,
BHYTPEHHSS DJHEPIUs, KOJMWYECTBO TEIJIOTHI, YJElbHAs TEIUIOEMKOCTh BEIIECTBA,
yAenbHas TEIJIoTa IUIaBJICHUs, YJelIbHas TEIUIoTa MapooOpa3oBaHus, yJelIbHas TEIUIOTa
CrOpaHHsl TOIUIMBA, KOI(M(UIMEHT IOJIE3HOr0 JCHUCTBHS  TEIJIOBOM  MAIIWHBI,
OTHOCHUTEJbHAs BJIAXKHOCTh BO3JyXa, JIEKTPUUECKHUI 3apsij, cujla TOKa, JIEKTPUUECKOe
HarnpsHKeHUe, CONPOTUBIICHUE MTPOBOIHUKA, YJIEIbHOE CONPOTUBIICHUE BEIIECTBa, paboTa
Y MOIIHOCTbH 3JIEKTPUYECKOTO TOKA); IPU ONKUCAHUU MPABUIHHO TPAKTOBATh C MOMOIIBIO
nenarora (U3MYECKUH CMBICI HCIOJIb3YEMBIX BEIMYUH, OOO3HAYCHHS W €IUHHIIBI
(Gu3NYECKUX BEJIWYHMH, HAXOAUTh (HOPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JAPYTMMM BEJIMYMHAMM, CTPOUTH TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEITMYHH,

OIIPENENIATh TOCJE MPEABAPUTEIILHOTO OOCYXKICHHS C TIeJaroroM CBOKMCTBa Tell,
¢uznyeckue SBICHHUS M TPOIECCHI, HCIOJb3Ysl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM CTPOECHMsI BEIECTBA, NPUHLUI CYNEPHO3MIMM TMoseld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsa/a, 3akoH OMa Ui y4acTKa LeNu, 3aKOH
Licoyna—/lenya, 3aKOH COXpAaHEHUS DSHEPIUM; IIPU OTOM HAXOJIUTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe BbIpaKE€HHE C OMopoi Ha uudpoBbie
o0pazoBaTesIbHBIE PECYPCHI;

COOTHOCUTH TOJI KOHTpOJIEM Iefarora (hu3nueckue MpoLecchl U CBOMCTBAa Tel, B TOM
quclie U B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, NPy MOMOIIH
nejarora BBISABIATH NPUYHMHHO-CIICJCTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKUX INAroB C OMNOpoi Ha 1—2 W3yueHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHH,
(bu3nYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelare TUIMOBBIE pAcUYETHBIE 3a7adyd B 1—2 fAelcTBHA C OMNOpPOHM Ha aJrOpUTM,
MpeIBApPUTENLHO pa300paHHBI COBMECTHO C MEIaroroM, UCHOJIb3ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBaOIIME (PM3NUECKHUE BETUUMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 33J]aull 3allUChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEAOCTAaTOK JAHHBIX MJIs pPELIeHHs 3aJayd, BBIOUpPATH
3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE JUISl €€ pelIeHus], TPOBOJUTH PacuéThl U CPABHUBATH
MOJTy4eHHOE 3HaueHue GU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

UMETb MPEJCTaBICHUE O MPOOIEeMax, KOTOPbIE MOXKHO PEIINTh MPH MOMOIIH (HU3NIECKUX
METOJIOB TIOCJI€ TPEIBAPUTEIBLHOIO OOCYXACHHS C IEJaroroM; MCIOJb3ys OMNHMCaHHE
UCCIIEIOBAHMsI, BBIAEIATh IPOBEPAEMOE IPEANONIOKEHUE, OLIEHUBATh IPAaBUIBLHOCTH
MOpsIKa IPOBECHUS UCCIEA0BaHNUs, AeJIaTh BbIBOIBL;

YMETh HaXOJUTh C UCHOJBb30BAHUEM IIM(PPOBHIX 00pPa30BATENBHBIX PECYPCOB OMBITHI MO
HAOMIOJIEHUI0 (U3NYECKUX SBICHUM WM (U3MYECKUX CBOMCTB Tel (KalWuUIspHbIE
SBJICHHS, 3aBHCUMOCThH JaBJICHHS BO3/yXa OT €ro o0béMma, TeMIepaTypbl; CKOpOCTH
mporecca OCTBbIBAaHUS/HarpeBaHUs npu U3ITy4YeHUN oT 1BeTa
M3y 4aoLIeH/OTIoIaoeil TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATyPhl
KHUJAKOCTH U IUlomaad e€ IMOBEpXHOCTH; JJIeKTpU3alus Tel U B3auMOJeicTBHE
EKTPUYECKUX 3apsioB; B3aUMOACHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJIN3allUs
MarHMTHBIX MOJIEH MOCTOSIHHBIX MAarHWTOB; JEHCTBHSI MarHUTHOTO MOJISi HAa MPOBOJHUK



C TOKOM, CBOWCTBa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTelNsi MOCTOSHHOIO TOKA):
dbopMynupoBaTh  MpOBEpSEMbIE  MNPEIANOJIOKEHUs, coOUpaThb  yCTaHOBKY U3
NPEUIOKEHHOTO 00OpYAOBaHMS C OMNOpPOM Ha CXEeMY;ONUCHIBaTh XOJ ONbITA U
(GbopMyIIHPOBATh BBIBOJIBI MO PYKOBOJCTBOM I€arora;

UMETh NPEJCTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH BO3AYyXa,
CWJIbI TOKa, HANpsDKEHUS C HCIOJb30BAaHHMEM AaHAJIOTOBBIX MPHOOPOB W AATYUKOB
(¢u3MUecKUX BEIWYMH; NMPH MOMOIIM IEeJarora CpaBHUBATh PE3yJIbTaThl W3MEPEHUil ¢
y4ETOM 3aTaHHON a0COJIFOTHOM MOTPEITHOCTH;

IIPOBOJIUTH COBMECTHO C IE€JaroroM HcCCIelI0BaHHE 3aBUCHUMOCTU OIHOHM (u3nyeckoi
BEJIMYMHBI OT JpPYrodM C HUCIIOJIb30BAHMEM NPSAMBIX HU3MEpPEHHH  (3aBUCHMOCTD
CONPOTUBIIEHUS TIPOBOJHUKA OT €ro JUIMHBI, IUIONIAJU TIONEPEYHOr0 CEYEHMs U
YAENBHOTO COINPOTUBJICHUS BEUIeCTBa MPOBOJHUKA; CHJIBI TOKA, MIYLIErO 4Yepes
IIPOBOJAHMK, OT HANpSOKEHHWsT HAa IPOBOJHHMKE; HMCCIEJOBAHMUE IOCIEAOBATEIBHOIO U
MapajuIeIbHOTO COEIUHEHUM MPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAaHUE, COOUpPATH
YCTaHOBKY W  BBIIIOJIHATH M3MEPEHUs MOJ PYKOBOACTBOM I€Jarora, creays
MPEJIOKEHHOMY IUIaHy, (PMKCHPOBATH pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJE
TabmuI ¥ rpaduKoB, AeTaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIE0BAHUS MOCIE 00CYKICHUS
C MEIaroroM;

COOTHOCHUTh KOCBEHHBIE HM3MEpEeHMs (U3NYECKUX BENUYUH (ylelbHas TEIUIOEMKOCTh
BELIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pad0OTa U MOLIHOCThH 3JIEKTPUYECKOTO TOKA): C
MOMOIIBIO  Tleflarora IUIAHUPOBAaTh HM3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeysl IPEAI0KEHHON NHCTPYKLNHU, U BBIYUCIIATH 3HAYCHUE BEIMUUHBI;
coOmoaTh MpaBWia TEXHUKHM O€30MacHOCTH MpH  paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM TIOCIE MPEABAPUTEIHHOTO O0CYKICHHS C MEarorom;

COIOCTAaBJIATh C TMOMOILBIO IMeAarora NPUHIMIBI JEHCTBUA H3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMNCTB C OMOPON Ha UX OMHCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK AIIEKTPUUECKON
SHEPruM, JJIEKTPOOCBETUTENbHBIE MPUOOPBI, HAarpeBaTeNbHbIE  AIEKTPONPUOOPHI
(mpuMepbl), UIEKTPUYECKHE MPENOXPAHUTENN; DIIEKTPOMATHUT, AJIEKTPOJBUraTEIb
MOCTOSTHHOTO TOKA), MCIOJB3Yys METOAMYECKHE MaTepuaibl O CBOMCTBaX (U3NYECKUX
SABJICHUN U HEOOXOMMbIe (PU3NUECKHEe 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IOCHE IPEABAPUTEIILHOTO OOCYXJAEHHA C [EJaroroM IMpocThble
TEXHUYECKHE YCTPOHCTBA W HU3MEpPUTENIbHBIE MPUOOPHI IO CXeMaM M CXEMaTHYHBIM
pUCYHKaM (KMJIKOCTHBIA TEpPMOMETp, TEPMOC, ICHUXPOMETpP, THIPOMETp, ABUTATENb
BHYTPEHHETO CIrOPaHHsA, JIEKTPOCKOI, PEOCTAT); COCTABJIATH CXEMBbl AJIEKTPUUYECKUX
Heneil ¢ mociefoBaTeabHbIM W TapalieIbHbIM COCIUHEHHEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUYECKHX IIeTICH;

NPUBOJIUTH  NPUMEPHI/HAXOAUTh  MHGOPMALMIO O  MpHUMepax  MPaKTHYECKOIro
UCTOJb30BaHUS (U3MYECKUX 3HAHWH B TIOBCEJHEBHON JKM3HU s oOecredeHus
Oe3omacHOCTH Tpu oOOpalleHuu ¢ NOpudopaMH U TEXHUYECKHMMH YCTPOMCTBAMU,
COXpaHEHHs 3I0pOBbsI M COOIIOIEHUSI HOPM 3KOJIOTMYECKOT0 MOBECHHS B OKpY KaroIei
cpene;

OCYILIECTBIATh C MOMOIIBIO TeJarora Mouck HHpopManuu (GpU3HYECKOro COAEp KaHUS
B ceTl MlHTepHeT, Ha OCHOBE UMEIOUINXCS 3HAHUM M ITyTEM CpaBHEHUS JOIMOJHUTEIbHBIX
MCTOYHUKOB BBIJCNATh WH(POPMAIHIO, KOTOpasi SBJISAETCS NMPOTUBOPEUMBOM MIIM MOXKET
OBITh HEIOCTOBEPHOM;

UCITOJIb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 33JaHUN OTOOpaHHYIO IMEAAroroM Hay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (GU3UYECKOro COJIEpKaHus, CIIPpaBOYHbIE MaTepHAaIIbl, PECypPChI
cetn VIHTepHeT; BHajeTh MNpHUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nHbOpMallMu U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO C OIOpPOMl Ha alroput™M H
YTOYHSIIOIIME BOIPOCHI NIEAATOra;



co3/1aBaTh MOl PYKOBOJCTBOM IeJlarora ¢ o0Cy»XJI€HHEM IUIaHa pabOThl MUCbMEHHBIE U
KpaTKue YCTHbIE COOOIIeHHs, 00001as MHPOpMAIMIO0 M3 HECKOJbKHX HMCTOYHUKOB
(U3MUECKOro Ccojaep)KaHus, B TOM YHCIE NYOJWYHO TMPEICTaBIATh PE3yJIbTaThl
MIPOEKTHOM WIJIM HCCIIE0BATENbCKON IEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3yYEHHBII TMOHATUHHBIA amnmapar Kypca (U3MKH, CONPOBOXAATh BBICTYIJICHUE
MpEe3eHTALUEH;

IIPYU BBINOJIHEHUHM Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUECKUX MPOLECCOB IO
PYKOBOJICTBOM II€/larora pachpeeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTAaBJIEHHBIMUA  3a/ladyaMH, CIEAUTh 3a BBHIIOJHEHMEM IUIaHA JCWCTBUH W
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKIJIaJ B JESITEIbHOCTbH
IpyNnbl; BBICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, MPOSBISIL TOTOBHOCTD
paspemaTh KOH(MIUKTHI.

9 KJIACC

HpCI[MeTHLIC PE3yJIbTaThbl HA 0a3oBOM YPOBHC OOJDKHBI OTPAXKaTh C(l)OpMI/IpOBaHHOCTB y

o0yJaromuxcs yMEHHH:

OpPHEHTUPOBATbCS B MOHATUSAX M ONEPUPOBaTh MMHU Ha 0a30BOM YpOBHE: CHCTEMa
oTcuéra, MarepualibHas TOYKa, TPAaEeKTOPHUs, OTHOCHUTEIBHOCTh MEXaHHYECKOIo
IBWKeHUs, nedopmarus (ynpyras, IUIACTHUYECKas), TPEHHUE, YEHMPOCMPpeMUmenbHoe
YCKopeHue, HEBECOMOCTb M TEperpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEpPAOE TEIoO,
LEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE; MEXaHWYEeCKHe KojeOaHHs WM BOJHBI, 3BYK,
nH(Pa3ByK U YIbTPA3BYK; JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJIIbHO30PKOCTb, CHEKMpbl UCHYCKAHUSA U No2noujeHus; anbga-,
OeTa- 1 raMMa-u3JIy4eHUs, U30TOIIbI, s/IEpHAst SHEPreTHKA;

COOTHOCHUTH SIBJICHUS TIOCIIE MIPEBAPUTENLHOIO 00CYKACHUS C IeJaroroM (paBHOMEpHOe
U HEpaBHOMEpPHOE MpPSIMOJUHENHOE [BIKEHUE, PaBHOYCKOPEHHOE TMpsSMOJIMHEIHOe
IBIKEHHE, CBOOOJHOE TaJeHHE TeJ, pPaBHOMEPHOE [BI)KEHHE IO OKPYXHOCTH,
B3alMOJICIICTBHE TeJI, pEaKTUBHOE JIBIKEHUE, KoJie0aTeIbHOE IBHKEHHE (3aTyXalollue U
BBIHY)KJICHHbIE KOJieOaHMs), pPE30HAHC, BOJIHOBOE JBIDKEHHE, OTpPaK€HHE 3BYKa,
INPSAMOJIMHEMHOE pPACHpOCTPaHEHUE, OTPAXKEHHE M IPEIIOMICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPaXCHHE CBETa, pas3lIoKeHHEe Oeoro cBeTa B CHEKTP U CIIOKEHHE
CHEeKTpaJbHBIX  IIBETOB, JIUCIEPCHUsS  CBETa, €CTECTBEHHas  paJHOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa HU3IY4YEHMs) [0 ONMCAHUI0 MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHUE;
pacro3HaBaTh C TIOMOIIbIO I€Aarora MPOSIBICHHE H3YUYEHHBIX (PU3MUYECKUX SIBICHHM
B OKpYyXarolieM Mupe (B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJE: MPWIUBHI U
OTIMBBL, JBIKEHHE IulaHEeT COJHEYHOW CHUCTEMBl, PEaKTUBHOE JABM)KEHHE IKUBBIX
OpPraHHU3MOB, BOCHPHUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKHE BOJIHBI,
I[lyHaMH, 3XO0, I[BETa TeJ, ONTHYECKHE SBJICHHUS B MpPUPOJE, OHMOJIOTHYECKOe ACHCTBHUE
BUJUMOTO, YJIbTPa(UOIETOBOTO W PEHTICHOBCKOIO M3JIy4YEHMH; €CTECTBEHHBIN
palMoaKTUBHBIA (POH, KOCMHUYECKHE IyYd, PATUOAKTUBHOE H3JIyUYE€HHE MPHUPOTHBIX
MUHEPAJIOB; JIEHCTBUE PAAMOAKTUBHBIX W3IyUYEHUIN HAa OpraHU3M uesloBeKa), IPU ITOM
0] pyKOBOJICTBOM TI€/larora NepeBOIUTh MPAKTUYECKYIO 337a4yy B Y4eOHYIO, BBIICIAThH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKH (PU3UUECKUX SBJICHUI;

OIMCHIBATh I0JI PYKOBOJACTBOM Ilearora ¢ oOCYyXJE€HHEM IulaHa paOoThl M3yueHHbIE
CBOMCTBA Tel W (PU3UUECKHE SIBICHUS, UCHOJb3Ys (U3NYECKUE BEIMUYUHBI (CpenHss U
MI'HOBEHHAsl CKOPOCTh Tejla TP HEPABHOMEPHOM JBUKEHHMH, YCKOPEHHUE, NIEPEMEILEHUE,
MyTh, YTJOBas CKOPOCTb, CHJa TPEHHUS, CHJIa YHPYTOCTH, CHUJAa TSKECTH, YCKOpPEHHE
CBOOOJTHOTO MMAJICHUS, BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHu4eckas paboTa u
MOIIIHOCTb, MOTEHLMAJIbHAsl JHEpPrusi Teja, IMOAHITOrO HaJ IOBEPXHOCTHIO 3eMIIH,
MOTEHLUAIbHASI OHEPrUsl CXKATOW NPYKHUHBI, KHHETUYECKas DJHEPrus, IOJHAs
MeXaHWYecKas YHEeprusi, Mepuoj U 4acToTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3BYKa



U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTesb MPETOMJICHUS Cpe[bl); IPU OMUCAHUU C
IMOMOIIBIO YUUTCIIA TMPaBUIIBHO TPAKTOBATH (1)1/131/1116010/1171 CMBICJI HUCIIOJIB3YEMBIX
BEJIMYHMH, 0003HAYCHHS U €IUHHUIBI (PU3NYECKUX BEIUYHH, C OMOPONW HA METOJNYECKHUX
MaTepuail HaXoAWTh (OPMyJbl, CBSA3BIBAIONIME JAaHHYIO (PU3UUECKYI0 BEIUYUHY C
JAPYTUMH BEJIWYMHAMH, CTPOUTh TpadUKU H3YUYEHHBIX 3aBHCHUMOCTEH (pu3nueckux
BEJIMYNH,

XapaKTepu30BaTh TOCIE MPEIBAPUTEIBHOTO OOCYXKACHUS C TEJaroromM CBOWCTBAa Tell,
CbI/ISI/I‘-IeCKI/Ie ABJICHUA MW IIPOLCCChI, MCIIOJIB3YySA 3aKOH COXpPaHCHHUSA OHEPruM, 3aKOH
BCEMHUPHOIO TATOTEHUs, MPUHIMI CYNEPIO3UIMH CHJI, MPUHLUUI OTHOCHTEIbHOCTU
lNanmnes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHMsI WMILYJIbCA, 3aKOHBI OTPAXEHUS U
NPEJIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHCEN MPHU SIIEPHBIX
peaKkmMsax; TPU OTOM HAXOAWTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa H  €ro
MaTeMaTHYeCKOE BhIpaXKEHUE C OMOPOil Ha IH(POBBIE 00pa30BaTENbHbBIE PECYPCHI;
COOTHOCHTH TIOJ] KOHTPOJIEM Tiefarora (puU3udecKre MPOIECChl U CBOWCTBA TEN, B TOM
YHCciIe U B KOHTEKCTE CUTYaAIUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH PU
ImoMomu neaarora MNpPpUYIUHHO-CICACTBCHHBIC CBA3H, CTPOUTH o0biIcHeHne u3 2—3
JIOTMYECKUX MIaroB ¢ OMOpoil Ha 2—3 W3y4YeHHBIX CBOMCTBAa (hU3MYECKUX SIBICHUI,
(bu3nYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiaTh THUIIOBBIE pacy€éTHble 3a7a4u B 1—2 feHCTBHA C ONOpPOW Ha aJIrOpUTM,
MPeBapUTENIFHO Pa300paHHBIH COBMECTHO C, HCIONB3Ysl 3aKOHBI H  (hOpMyIIBI,
CBSI3bIBaOIIME (PM3NUYECKHUE BETMUMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 33J]aul 3allUChIBATh
KpaTKO€ YyCJIOBHUEC, BBIABIATE HCAOCTAOIINE UIIN N30BITOYHEIE JaHHBIC, BI)I6I/IpaTB 3aKOHBI
1 GopMyIIbl, HEOOXOAMMBIE [T PeIICHHs, TPOBOIUTH PACUEThl U OLEHUBATH C TIOMOIIBIO
YUUTEIIA pCATUCTUIHOCTD MMOJTYYECHHOT'O 3HAYCHUSA q)HSquCKOfI BCJIIMYHHBI,

UMETb MPEJCTaBICHUE O MPOOIEeMax, KOTOPbIE MOXKHO PEIINTh MPH MOMOIIN (HU3NIECKUX
METOIOB; HCIOJIB3YsI ONMMCAHNUE MCCIICIOBAHUS, TIOCIIE MPEIBAPUTEIHHOTO O0CYKICHUS C
MIE/1ar0roM BBIJICJIATH MIPOBEPSEMOE MPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh MOPSIIKA
IMPOBCACHUA HUCCICa0BaHUsI, J€JIaTh BBIBOJbI, HUHTCPIIPETUPOBATH PE3YIbTAThL
HaOJII0ICHUH U OTIBITOB;

YMETh HaXOJUTh C HCIOJIb30BaHHEM LHU(POBBIX 00pa30BaATEIbHBIX PECYPCOB OMbBITHI 110
HaOroieHuI0 (pU3NYECKUX SBICHUNA MM (U3NYECKUX CBOWCTB TeNl (M3yueHHE BTOPOTO
3akoHa HPBIOTOHA, 3aKOHa COXpPAHEHWS DHEPTUHU; 3aBUCHUMOCTH IEpPHOAa KoJeOaHHH
NpPY>KUHHOTO MAasTHUKa OT MAacChl Tpy3a U JKECTKOCTH TMPYXKHHBI U HE3aBHCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOAHWM; TPSIMOJIMHEHHOE PaCIPOCTPAHCHHUE CBETA, PA3JIOKCHUE
0eJoro cBeTa BCIEKTP; M3yueHHE CBOMCTB M300paKEHMs B IJIOCKOM 3€pKalieé MCBOWMCTB
M300pakeHHs TIpeIMeTa B coOMparomiel JTMH3e; HaOMI0CHUE CTUIONTHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIy4EHUS): CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o00OpyIOBaHUs C OIMOPOM Ha CXEMY;OMHCHIBATh XOJI ONBITA M €r0 pPE3yJIbTaTHI,
(bopMyIMpOBATH BBIBOABI 1101 PYKOBOJCTBOM II€1arora;

MIPOBOAMTH MpPH HEOOXOAWMOCTH CEpPHI0 NPSMBIX H3MEpPEHHil, Oompenenss cpeaHee
3HAYEHUE U3MEpPSEeMON BEIHUYUHBI (POKYCHOe paccmosanue codupaloweli JIUH3bL);
000CHOBBIBaTh BBIOOp CrI0C00a M3MEPEHUS/U3MEPUTENHLHOTO TPUOOPa;

MIPOBOJIUTH COBMECTHO C ME/IaroroM MCClIe0BaHUE 3aBUCUMOCTEN (PU3MUECKUX BETMUMH
C MCTIOJIb30BAHUEM TMPSAMBIX HM3MEpPEeHUH (3aBUCUMOCTb IyTH OT BpPEMEHU IpuU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0e3 HayaJbHOW CKOpPOCTH; Iepuoja KojeOaHHi
MAaTE€MaTUYCCKOro MasaTHUKa OT AJIMHBI HUTHU, 3aBUCUMOCTH yIJjia OTPAXCHHUSA CBCTA OT
yrila majeHds M Yrjla MpeJoMJICHUS OT YIVla MaJCHHus): Mocie OOCYXKIEHHsS MOJ
PYKOBOJICTBOM  Ieflarora  IUIAHUPOBAaTh  HCCIIEJOBaHUE, COOHMpaTh  YCTaHOBKY,
(buKCUpoBaTh pPE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHJE
Ta6J'II/IH nu Fpa(l)I/IKOB, ACJIaTh BBIBOJEI IO PE3YJIbTaTaM UCCICAOBAHMA,

COOTHOCHUTh KOCBEHHBIE H3MEpEHHUs (PHU3MUECKUX BEIMYMH (CpeAHsAs CKOPOCTh U
YCKOpPEHHE Tella TP PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO MaJCHWUS,



KECTKOCTb TPYXUHBI, KOI()(MUIMEHT TPEHHsS CKOJIbXKEHUs, MeXaHudyeckas paborta
¥ MOIIHOCTh, YacTOTa W TMEpHOa KOJNeOaHWH MaTeMaTHYECKOTO HWIPYKUHHOTO
MasiTHUKOB, ONTHYECKasi CHiIa COOMPAIOIIEH JIMH3bI, PaJUOAKTUBHBINA (POH): C TIOMOIIBIO
nejarora IUTAHUPOBATh M3MEPEHHS; COOMpPATh OKCIIEPHUMEHTAIBHYIO YCTaHOBKY W
BBITOJIHATh U3MEpPEHUs], CleAys NpPeJIOKEHHONM WHCTPYKLMHU; BBIUMCIATH 3HAYCHUE
BEJIMYMHBI ¥ aHAIM3UPOBATH TIOJTYYCHHBIC PE3YIIBTAThI C YUYETOM 3a/1aHHON TOTPEIIHOCTH
U3MEPEHUN;

- cobOmonaTe TMpaBWiIa TEXHUKH Oe3omacHOCTH TMpu  pabore ¢ 1a0OPaTOPHBIM
000pyZI0BaHUEM IOCIIE MPEIBAPUTEILHOTO 00CYKICHHUS C MEaroroM;

- COIOCTaBIATh C TIOMOIIBIO TIEarora OCHOBHBIC TNPHU3HAKK HM3YYCHHBIX (QH3MUECKUX
MoJIesIeli: MaTepraibHasi TOUKa, aOCOITIOTHO TBEPIOE TENIO, TOUCUHBIM MCTOYHHK CBETa,
Jyd, TOHKas JIMH3a, TUTAHETapHasi MOJENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO si/ipa C
OIOPOi Ha METOIUYECKUE MAaTEePUAIIbI;

- XapaKTepu30BaTh TIOCIIE MPEIBAPUTEIHHOTO OOCYXIEHHS C TIEJaroroM IPUHIIHITEI
JeUCTBUS U3YYCHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONMOPON Ha MX OnucaHus (B
TOM YHCIIE: CIIAJOMETP, JaTYUKH TTOJIOKEHHSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, dXO0JIOT,
OYKHM, TEpHUCKOI, (oToanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETP,
kamepa Bunbcona), ucnoinb3yst udpoBbie 00pa3oBaTeIbHBIC PECYPCHI;

- HCHOJb30BATh MOJ PyKOBOACTBOM II€J[arora CXeMbl U CXeMaTUYHbIE PUCYHKU U3yUEHHBIX
TEXHUYECKHUX YCTPOWMCTB, U3MEPUTEIHHBIX NPHOOPOB M TEXHOJOTHYECKHUX ITPOIIECCOB
OpU pPEUICHUH Y4YeOHO-MPAaKTUYECKUX 3a/lad; ONTHYECKHE CXEMBbI Uil MOCTPOCHHUS
M300paKEHHUI BIUIOCKOM 3€pKajie ¥ COOMPAFOIICH JINH3E;

- [PUBOAMUTH  TNPHUMEPHI/HAXOIUTh HWHPOPMALMIO O TpUMEpax  MPaKTHYECKOrO
WCTIONB30BaHUS (U3MYECKUX 3HAHWH B TIOBCEJHEBHON JKWU3HU IS OOECIICYCHUS
0e3omacHOCTH TpH OOpallleHMH C T[pudopaMu M TEXHHUYECKUMH YCTpOHCTBaMH,
COXpaHEHUS 3I0POBbHsI M COOTFOICHUSI HOPM IKOJIOTHYECKOTO MTOBEJICHHUS B OKPYIKAIOIIEH
cpexe;

- OCYHIICCTBJIATH IO PYKOBOJICTBOM Iiefjarora TOWCK WHMOpMAIH (PU3UIECKOTO
coZiepkaHusi BceTH HHTepHET, caMOCTOATENbHO (GOPMYIHMPYs IOMCKOBBIM 3ampoc,
HaXOJIUTh TMYTH OIPEJICICHUS TOCTOBEPHOCTH TONYYeHHOW HH(OpMAIM HAa OCHOBE
UMEIOIIUXCS 3HAHUH U JONOJTHUTEIBHBIX HCTOUHUKOB;

- WCHOJB30BaTh INPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN OTOOpPAHHYIO IEAaroroM HaydHO-
HOMYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COAEPIKaHUs, CIIPAaBOYHBIC MaTepHabl, PECypChI
cetn VIHTepHeT; BIajeTh NPHUEMaMU KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MHpOpPMALMM U3 OJHOW 3HAKOBOM CHCTEMBl B JpPYTyl0 C ONOpPOM Ha alroput™M H
YTOYHSIIONIME BOIMPOCHI IE[arora; Co3/aBaTh TI0J] PYKOBOJCTBOM IIeiarora c
oOCcyXx/eHueM I1aHa pa0oThl THCBMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(GOpMallMM W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COAEpKaHMsS, MTyOIUYHO
NPEJCTABIIATh PE3yIbTAaThl IPOEKTHON MIIM UCCIIEI0BATEIBCKON NESITEIbHOCTH; IIPU STOM
IpPaMOTHO MCTIOJIB30BaTh N3yUCHHBIH MOHATUHHBIN ammapar u3y4aemMoro pasjena Gu3nku
U CONPOBOXJATh BBICTYIUICHHWE Ipe3eHTalueil ¢ yu4éToM OCOOEHHOCTEeH ayIuTOpHuu
CBEPCTHHKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHOBaHWe pa3fesioB U TEM MpPorpaMmmbl Kosin4yecTtBo 4acos
n/n Bcer KoHTposbHble [lpaKTu4deck

o} paboThl paboThl
Paspen 1. ®u3ukKa v eé poJsib B NO3HAHUM OKpYy>Xalowero Mupa
1.1 ®dwuswmka - Hayka o npupone 2 0 0



Ne HawmmeHOBaHWe pa3fenos U TeM NpPorpamMmsbl KonnyecTtBo 4Yacos

n/n Bcer KoHTposibHble [lpakKTu4deck
o] paboThl paboThl

1.2 ®dusnyeckme BesINYNHbLI 2 0 1

1.3 EcTecTBEHHOHAYy4HbI MeTo NMNO3HaHUSA 2 0 1

WToro no paspeny 6

Paspen 2. NepBoHavYanbHble CBEAEHUA O CTPOEHUMU BeluecTBa

2.1 CtpoeHue BellecTBa 1 0 0

2.2 [BM)XeHue n B3aMoaoencTBMe YacTul, 2 0 1
BellecTBa

2.3 ArperaTHble COCTOAAHMSA BeLlecTBa 2 0 0

WToro no paspeny 5

Paspen 3. lBUXXeHue u B3aumMogencrteme ten

3.1 MexaHun4eckoe aBuMXeHune 3 0 0

3.2 WHepumsd, macca, NJOTHOCTb 4 0 1

3.3 Cwna. Bugbl cun 14 1 2

NToro no paspeny 21

Paszpen 4. laBneHue TBEPAbIX TeJ, XXMAKOCTEU U ra3soB

4.1 [asneHwue. [lepenayva fgaBseHUs 3 0 0
TBEPObIMN TenaMu, XNOKOCTAMN U rasammu

4.2 [aBneHune XNaoKocTtm 5 0 0

4.3 ATMOC(epHoe faBieHue 6 0 0

4.4 [enctBue XUOKOCTU U rasa Ha 7 1 3
MOrpy>X€HHoe B HUX Teso

NToro no paspeny 21

Paspen 5. Pabota n MOWHOCTb. DHEpPrusa

5.1 PaboTa 1 MOLHOCTb 3 0 1

5.2 [lpocTbie MexaHn3Mbl 5 0 1

5.3 MexaHn4eckasa sHeprus 4 1 1

WToro no paspeny 12

Pe3epBHOe BpeMs 3

OBLWEE KOJTMYECTBO YACOB MO MNMPOIrrPAMME 68 3 12

8 KIIACC



No HanvmMeHOBaHMe pa3nenos N TemM Konn4yectBo 4YacoB

n/n nporpamMmbl Bcer KoHTposibHble [lpakTun4yecku
o] paboThl paboThl

Paszpnen 1. TennoBblie ABJIEHUSA

1.1 CtpoeHue n cBOMNCTBa BellecTBa 7 0 0

1.2 Tennosble npoueccsol 21 1 5

WToro no paspeny 28

Pa3zpen 2. dneKkTpuyecKkue U MarHUTHble AABJIEHUSA

2.1 2nekTpuyeckume 3apsanbl. 3apsAKeHHble 7 0 1
Tesa n X B3anMonencTeme

2.2 T1OCTOSAAHHbIN 2N1EKTPUYECKUIN TOK 20 1 7

2.3 MarHuTHble aBNeHns 6 1 1.5

2.4 DneKTpOMarHUTHas WHAOYKUNSA 4 0 0

NToro no paspeny 37

Pe3epBHOe Bpems 3

OBLWEE KOJMNYECTBO HACOB 10O NMPOrPAMME 68 3 14.5

9 KJIACC

No HanmeHoBaHMe pa3nenos U Tem KonnyecTBo Yacos

n/n nporpamMmesl Bcer KoHTposbHble [lpakKTn4ecku

o} paboThl paboThl

Paspen 1. MexaHu4yeckue siBJsieHUA

1.1 MexaHun4eckoe aBum>xeHue n cnocobol ero 10 0 1
onuvcaHus

1.2 B3aumopgencrtsue Ten 20 1 3

1.3 3akKoHbl cCOXpaHeHusA 10 0 3

NToro no paspeny 40

Paspen 2. MexaHn4yeckue KosiebaHUA U BOJIHbI

2.1 MexaHun4yeckune konebanHums 7 0 3

2.2 MexaHn4yeckme BOJIHbI. 3BYK 8 1 3

NToro no paspeny 15

Paspen 3. DneKTpoMarHutTHoe noJsie U 3JIeKTPOMarHUTHbI@ BOJIHbI

3.1 2nekTpomMarHuTHoe rnose u 6 0 2
3/1IeKTPOMArHUTHbIE BOJIHbI

NToro no paspeny §)

Paspnen 4. CeBeTOBbIE ABJIGHUSA

4.1 3aKOoHbl pacnpocTpaHeHnsa ceeTa §) 0 2

4.2 JInH3bl N onTnYeckmne npmbopsl 6 0 3



No HanmMmeHoBaHMe pa3nenos U Tem Konn4ecTtBO 4Yacos

n/n nporpaMmsi Bcer KoHTposibHble [pakTu4ecky
o) paboThl paboThl
4.3 Pa3noxxeHue 6enoro ceeta B CNEKTP 3 0 2
WToro no paspeny 15
Paspen 5. KBaHTOBbIE iBJZIeHUS
5.1 WcnyckaHue n nornoweHne ceeta atomom 4 0 1
5.2 CTpoeHue aTOMHOro agpa 6 0 1
5.3 flpepHble peakuuwn 7 1 1
WNToro no paspeny 17
Paspen 6. NoBTopuTenbHo-o606LalOWLIMA MOAY b
6.1 TlloBTopeHune n obobuieHne cogep xaHus 9 0 2
Kypca pm3unkm 3a 7-9 knacc
WToro no paspeny 9
OBLLEEE KOJTMYECTBO YACOB Mo rnrPOrrPAMME 102 3 27
MMOYPOUYHOE IJIAHUPOBAHUE
7 KJIACC
No TeMa ypoka
n/n
1 dunsnkKa — Hayka o npupoge. AsneHnsa nNpUpoabl
2 dunsnyeckme asneHmsa
3 dunsnyeckme BesINYnHblI U NX N3MepeHune
4 Ypok-uccnenosaHue "amepeHmne TemnepaTypbl NPy MOMOLLN XUOKOCTHOIO Te|

TemnepaTypbl"

MeToabl Hay4HOro No3HaHusA. OnmncaHme pUsnyecknx iBJIEHNUN C MOMOLLbIO MO/

Ypok-uccnegoBaHue "llpoBepka rmnoTesbl: 4albHOCTb MONETa WapuKa, nyLweH

TeMm bonblie, 4em bosbLle BbICOTA NMycka"

7 CTtpoeHune BeuwectBa. OnbIThl, AOKa3blBalOWME OUCKPETHOe CTpOoeHne BeLwecTB

8 [BU>XeHne YyacTuy BellecTBa

9 Ypok-nccnegosaHume «OnbiTbl N0 HabAOAEHWIO TEMNOBOro PaclUMPEHNS Fra30B»

10 ArperaTHble COCTOAHMSA BellecTBa

11 OcobeHHOCTUN arperaTHbIX COCTOAHUI Boabl. ObobLieHne no pasgeny «lepBoH.
CTPOEeHNN BewecTBa»

12 MexaHun4yeckoe gBumxeHune. PaBHomMepHoe n HepaBHOMEPHOe ABUXKEeHue

13 CkopocTb. EQnHMLbI CKOpOCTU

14 Pac4eT nyTu N BpEMEHU OBUXKEHUS

15 WHepuuda. Macca — Mepa MHEPTHOCTU Ten

16 TnoTHOCTL BewecTBa. PacyeT mMaccel 1 o6bema Tena No ero NJI0THOCTH

17 JlabopaTopHasa paboTta «OnpeneneHne NAOTHOCTN TBEPAOro Tena»

18 PeweHne 3agay no teme "MNOTHOCTL BewecTBa”

19 Cwuna Kak XxapakKTepucTuka B3aumoaencTeua tes. Cnuna ynpyrocTu. 3akoH NyKe

20 JlabopaTopHasa paboTa «MN3yyeHne 3aBUCUMOCTU pacTskeHnsa (aedopmaumnn) n
NPUNOXKEHHOW CUNbI»

o U1



n/n

21
22
23
24
25
26
27
28
29

30
31

32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49

50
51

52

53
54
55
56
57

Tema ypoka

[[ABneHune TaroteHus. Cuna Ta)XecTun

CBA3b MeXxay CUJION TAKeCTU N maccon Tena. Bec Tena. PeweHne 3apay no te
Cnna Ts>)KeCTu Ha gpyrux naHeTax. dmsnyeckme XxapakTepucTuKM niaHeT
N3mepeHune cun. AuHaMmomeTp

Bec Tena. HeBecoMocCTb

Cno)eHune AByxX CUJ, HanpaBJIeHHbIX N0 O4HOW NpPAMON. PaBHOAENCTBYOWas C
PewweHne 3agay no teme "PaBHogencreytowasn cmn”

Cnna TpeHusa n eé smnabl. TpeHne B Npupoae n TeXHUKe

JlabopaTopHasa paboTa «M3y4eHne 3aBNCUMOCTU CUJIbl TPEHNS CKOJIbXXEHUSA OT
XapaKTepa ConpuKacalmLLMXCs NOBEPXHOCTEN»

PeweHune 3ap0a4 Ha onpeaesieHne paBHOOENCTBYOLWEN CUbI

PelweHune 3agad no temaM: «Bec Tena», «Ipadudeckoe nsobpaxeHme cnn», «C
«PaBHOOencTBylowasa cui»

KoHTposnbHasa paboTa no TemaM: «MexaHn4eckoe aBuxeHmne», «Macca, Na0THO
«pagmyeckoe nobpaxeHne cnn», «Cnnbl»

HNasneHune. Cnocobbl yMeHbLIEHUSA N YBENNYEHNS OaB/IeHUS

HaBneHune rasa. 3aBUCMMOCTb AaBJsieHUs rasa oT obbEma, TeMnepaTypsbl
Nepepnaya paBsieHUsA TBEPALIMUN TelaMUn, XNOKOCTAMN N ra3aMn. 3aKoH lNacka)
HaBneHne B XUOKOCTU U ra3e, BbiI3BaHHOE OENCTBUEM CUJIbI TAXKECTU
PeweHne 3anay no teme «[laBneHme B XUOKOCTU U ra3e. 3akoH lNMackansa»
Coobwatowmecs cocyabl

MMapasnnyeckun npecc

MaHoMeTpbl. NOpLLIHEBON XXNOKOCTHbLIA HAacoC

ATMocCdepa 3eMn 1 NPUYNHbI €€ CyLeCcTBOBaHUSA

Bec Bo3nyxa. ATMocepHoe faBrieHne

N3mepeHne atmocdepHoro gasneHuda. OnbiT Toppuydennu

3aBNCMMOCTb aTMOCHEPHOro AaBsieHUs OT BbICOThbI HA4 YPOBHEM MOpPS
bapomeTp-aHepoua. ATMoChepHoe faBieHMe Ha pa3/iIndHbIX BbiICOTax
PeweHune 3apnay no teme " ATmMmocgepHoe nasrieHme"

Hencrteme XNUOKOCTU U rasa Ha Norpy>KeHHoe B HUX Tesio. ApxmMenoBa cuna

JlabopaTopHasa paboTa «OnpeneneHne BbiTaJIKUBaOLWeEN CUMbI, AENCTBYOWEN
XKNOKOCTb>»

JlabopaTopHasa paboTa no Teme «MccnegoBaHne 3aBUCUMOCTW BECa TeNa B BOA
NOrpYy>XEHHOWM B XXNOKOCTb YacTu Tena»

MNnasaHue Ten

JlabopaTopHasa paboTa "KOHCTpyMpoBaHMe apeoMeTpa Uan KOHCTPynpoBaHue .
rpysonogbeémMHocTun"

PeweHune 3apma4d no TemaMm: «lNnaBaHue cynos. BosgyxonnasaHune», «[laBneHue
XKNOKOCTEN U ra3oB»

KoHTponbHasa paboTa no Teme «JlaBseHne TBepAbIX Te, XUAKOCTEN N Fra30B»
MexaHun4yeckasa paboTa

MowHoCTb. EAMHMLbI MOLLHOCTH

Ypok-uccnegosaHue "PacyéT MOLHOCTN, pa3BMBaeMon Npu nogbEmMe no NecTH
MpocTble MexaHU3Mbl. Poi4ar. PaBHOBecne cun Ha pblyare



Tema ypoka

n/n

58 Pblyarm B TexHuke, bbITy U npupone. JlabopatopHasa paboTta «MiccneposaHune y
pbl4ara»

59 PeleHne 3apayd no TemMe «YC/I0BUSA paBHOBECUSA pblHara»

60 KoadhdunumeHT nonesHoro AencTensa mexaHnsma. JlabopatopHas pabota «M3me
MJOCKOCTMU»

61 PeweHune 3agay no teme "PaboTa, mowHoCcTb, KMNO"

62 MexaHu4eckas sHeprusa. KnHetnyeckasa n noteHymasbHas sHeprus

63 3aKOH COXpaHeHUsA MeXaHNYeCKON SHeprun

64 YpPOK-3KCMepMMeHT No TeMe "IKCrnepnMmeHTasibHoe onpeneneHne nsMeHeHns K
NOTEeHLNa/IbHOW SHEPrnUn NpU CKaTbiBaHUW Tesla Mo HaKJIOHHOW MJ0CKOCTN"

65 KoHTposibHasa paboTa no Teme «PaboTa M MOLHOCTb. HEPrna»

66 Pe3epBHbIN ypoK. PaboTa c TekCTaMum No Teme "MexaHn4eckoe ABuxeHne"

67 Pe3epBHbIN ypoK. PaboTa ¢ TekCTamMum nNo Teme "[aBneHne TBEPAbIX Ten, XUNAK(

68 Pe3epBHbLIN ypoK. PaboTa ¢ TekcTamm no Teme "PaboTta. MowHOCTb. dHeprusa"

OBLLLEEE KOJTIMYECTBO YACOB 1O NMrPOrrPAMME

8 KJIACC

No Tema ypoka

n/n

1  OCHOBHbIE€ NONOXKEHNS MOSIEKYNIAPHO-KNHETNYECKON TEOPUN N UX OMNbITHbIE MOL

2 Macca »n pa3Mep aTOMOB N MOJIEKYJ

3 Mopenu TBEPAOOro, XMAKOro N ra3oobpa3HOro COCTOSAHUI BewecTBa

4  Ob6bsACHeHMe CBONCTB TBEPAOro, XXNAKOro 1 ra3oobpa3HOro COCTOAHUN BELLECT

O 00 NdO U

11

12
13
14

15
16
17
18
19
20
21

22

MOJIEKYNIAPHO-KUHETNYECKON Teopum

Kpuctannnyeckme n amopdHble Tena

CMaymBaHme n KanunnsapHoOCTb. [TOBEPXHOCTHOE HaTSAXKEeHue

TensoBoe paclumpeHne n cxaTtue

TemnepaTypa. CBA3b TeMnepaTypbl CO CKOPOCTbIO TEMJIOBOr0 ABMXKEHUSA YaCTn
BHyTpeHHAs aHeprmnsa. Cnocobbl NU3MeHEeHNA BHYTPEHHEN SHEPrun

Buabl Tennonepenayu

YpoK-KOH(pepeHuns "MpakTnyeckoe NCcnosib3oBaHMe TenJoBbiX CBONCTB BeLlecC
3HeprocbepexeHns"

Konn4dectBo TensoThl. YaenbHas TenJ0eMKoCTb

YpaBHeHune Tennosoro 6anaHca. TensoobmeH 1 TensoBoe paBHOBECKE
JlabopaTopHas paboTa "ccnenoBaHune aneHnsa TennoobmMeHa npm CMeLLnNBaHY
BOObI"

PacyeT Konm4yecTBa Tena0Tbl, HEO6XOAMMOro A9 HarpeBaHUA Tesa N Bblaense
NabopaTopHas paboTa "OnpeaeneHne yaenbHON TENJIOEMKOCTU BellecTBa"
JHepruna Tonamea. YaenbHasa TensoTa CropaHuns

MnaBneHve v oTBepAeBaHNE KPUCTAJIJINYECKMX Tesl. YaesibHasa TernsaoTa rnJaBiie
JlabopaTopHas paboTa "OnpeaeneHne yaenbHON TennoThbl NaaBaeHns nbaa"
Mapoobpa3oBaHne n KoHaeHcauuns. icnapeHue

KuneHne. YoenbHasa TensioTa napoobpasoBaHmMa N KOHAEHCaLUMN. 3aBUCUMOCTb
OT aTMOC(EepHOro faBsieHUsA

Bna>xHocTb Bo3ayxa. JlabopaTopHas paboTa "OnpeaeneHne OTHOCUTENLHOW B



n/n

23
24
25
26
27

28
29
30
31
32

33
34
35
36
37
38
39
40
41
42

43
44

45
46

47
48

49
50
51
52
53
54

55
56

57
58

Tema ypoka

PeweHune 3apa4 Ha onpepaesieHne BJIaX>XHOCTU BO34yXa

MpuHuMnbl paboTbl TeNNOBbLIX ABUraTenen. Naposasa TypbuHa. [IBUratenb BHYT
KMO Tennosoro gsuratens. TensoBble ABUraTENN U 3alUTa OKPY>KaloLLEen cpe
3aKOH COXpaHeHUs N NnpeBpaLlleHnsa SHepPrmm B TernJoBbixX npoueccax

MoaroToBKa K KOHTpPOaIbHOW paboTe no Teme "TennoBble aABeHUSA. UI3MeHeHune
BewiecTBa"

KoHTponbHasa paboTa no Teme "Tennosblie ABAEHUA. I3MeHeHne arperaTHbIX CC
dnekTpusaumna Ten. [isa pona anNeKTpnyecKnx 3apsaos

Ypok-uccnenosaHue "InekTpusauma Ten nHOyKunen n rnpm CoOnpmKoOCHOBEHUn"
B3anmopencreme 3apsKeHHbIX Ten. 3akoH KyJsioHa

dneKTpnyeckoe noJsie. Hanpsa>XeHHOCTb a1eKTpuyeckoro nonsd. NMpuHumn cynep
nonewn

HocuTenun anekTpmnyecknx 3apanos. d1eMeHTapHbIn 3apag. CTpoeHme aToMa
MPOBOAHNKN N ON3NEKTPUKN. 3aKOH COXPaAaHEHNS JIEKTPUYECKOro 3apsaa
PelwleHne 3aga4 Ha NpUMeHeHne CBONCTB JIEKTPUYECKMX 3apsaLoB
DNEeKTPUYECKN TOK, YCJI0BUSA €ro CyLecTBoBaHUA. ICTOYHNKN 3N1eKTPU4eCKor
HNencTBNA 3/1eKTPNYECKOro ToKa

Ypok-uccnenosaHuve "enctene 31e€KTPUYECKOro nosisi Ha NPOBOOHNKN U ANIJIE
DNEeKTPUYECKNI TOK B MeTasllax, XNOKOCTAX U rasax

IneKTpuyeckas Lenb N eé CoCTaBHble YacTun

Cuna Toka. JlabopaTopHada paboTa "i3mepeHue n perynamposaHue cuabl Toka"

dneKkTpuyeckoe Hanps>xeHue. BonbTmeTp. JlabopaTopHasa paboTa "I3mepeHne
Hanps>xeHnsa"

ConpoTuB/ieHNEe NPOBOAHMKA. YAeNbHOe CONPOTUBJ/IEHNE BeLLecTBa

JlabopaTopHas paboTa "3aBUCUMOCTb 3/IEKTPNYECKOr0 CONMPOTUBIIEHUSA MPOBOL
njaowann nonepevyHoro ce4eHnsa n matepmana”

3aBUCUMOCTb CWJIbl TOKA OT Hanps>XeHusa. 3akoH OMa ansa ydacTKa uenu

JNabopaTopHas paboTa "MccnenoBaHne 3aBUCUMOCTM CUJIbl TOKA, MAYLLENO Yep:
COMPOTUBNIEHUNSA pe3ncTopa U HanpsaXXxeHna Ha pesunctope”

MocnepoBaTenbHOE U NapassieslbHoe coeguHEHUA NMPOBOAHNKOB

JNlabopaTopHas paboTa "[lpoBepKa npaBusia COXKEHUS HanNps>XeHUn Npu nocne
coeguHeHuUn OByX pe3ncTtopos"

JlabopaTopHas paboTa "lMpoBepKa NpaBunaa Anas CAJbl TOKa NpW napaaiesnbHOM
PeweHune 3apa4 Ha npuMeHeHne 3akoHa OMa o1 pa3/IM4HOro coeamHeHns npc
PaboTa 1 MOLWHOCTb 3/1eKTPUYECKOro Toka. 3akoH [xoynsa-JleHua
NabopaTopHas paboTa "Onpenenerne paboTbl N MOLWHOCTU 3/IEKTPUYHECKOT O T
neKkTpuyeckme uenn n notpeburtenn sanekTpmdeckom sHeprum B 6oiTy. KopoTk
MoAroToBKa K KOHTPOJIbHOW paboTe no TeMe "IneKTpuyeckme 3apaabl. 3apsarKe
B3ammMoaencTeus. NoCTOAHHbIN 3N1IEKTPUYEeCKUn ToK"

KoHTposnibHasa paboTa No TemMe "InekTpuveckmne 3apanbl. 3aps>KEeHHbIe Tena u v
MOCTOAHHLIN 3N1EKTPUYHECKMN TOK"

MOCTOSIHHbIE MArHUTbI, X B3aUMO4EeNCTBUE

Ypok-uccnegnosaHue "M3yyeHne nonewn nocTosAHHbIX MarHMToB"

MarHuTHoe nosie. MarHUTHoe rnoJsie 3eMJIN U ero 3Ha4YeHne OJ18 XMN3HU Ha 3eMJ



Ne Tema ypoka
n/n

59 OnbIT OpcTena. MarHUTHOE MnoJie 3J1IeKTPUYeCcKoro Toka MarHuTHoe rnoJsie KaTyl

60 T[puMeHeHMe 3N1eKTPOMarHMTOB B TexHuKe. JlabopaTopHasa paboTa "M3y4deHne ,
nona Ha NPOBOAHUK C TOKOM"

61 D2nekTpoABuraTesib NOCTOAHHOINO TOKa. icnonb3oBaHue anieKTpoaBuraTenen B
YyCTPONCTBaxX 1 Ha TpaHcrnopTe. JlabopaTopHasa paboTa "KoOHCTpympoBaHME 1N 3
3neKTpoaBurartena"

62 OnbliTol Papajes. 3aKOH 3N1eKTPOMarHUTHOW MHAYKUuK. MNMpasuno JleHua

63 2nekTporeHepaTop. Cnocobbl NONYyYEeHUNS SINEKTPUYECKON IHEPTUN. DNEKTPOCT:
BO30O6HOBASAEMbIX UCTOYHUKAX SHEPrUK

64 TlloaroToBKa K KOHTpOJIbHOM paboTe no Teme "IneKTpuyeckme n MarHUTHbIE 5B

65 KoHTposibHas paboTa No TeMe "INeKTpnyeckmne n MarHTHble ABseHns"

66 Pe3epBHbIN ypoK. PaboTa ¢ TekcTaMu no Teme "Tennosble ABAeHUNA"

67 Pe3epBHbIN YpOK. PaboTa ¢ TekCTamMn no TeMe "MOCTOSAHHbIN 3NEeKTPUYHECKNIN TC

68 Pe3epBHbIN YpOK. PaboTa ¢ TekCTamm no TeMe "MarHuTHble aBeHns"

OBLLEEE KOJTIMYECTBO YACOB 10O MPOrPAMME

9 KJIACC
No Tema ypoka
n/n

MexaHn4yeckoe gBuxeHue. MaTtepuanbHasa TO4YKa

Cunctema otcyeTa. OTHOCUTENIbHOCTb ME@XaHNYEeCKOro ABUXKEeHNS
PaBHOMepHOE NPAMOJZIMHENHOE OBUXEHNE

HepaBHOMepHOe npsMosinHenHoe aABmxeHune. CpegHAAa 1 MTHOBEHHAs CKOPOCT
MpAMoONMHEeNHOe paBHOYCKOPEHHOE ABMXXeHne. YCKopeHune

CKOpPOCTb NMPSIMOJIMHENHOIr O PABHOYCKOPEHHOIr 0 ABUMXeHUS. Fpauk CKOpoCTH

NabopaTopHas paboTa "OnpeneneHne yCKopeHusa Tesna npm paBHOYCKOPEHHONM
HaKJIOHHOW MJOCKOCTMN"

CeoboagHoe nageHue Tten. OnbiThl Fanunnes

9 PaBHOMepHOE OBWXXEHME MO OKPY>XHOCTW. Nepmnoa n yactoTa obpaiwieHnsa. JInH
CKOpPOCTK

10 UeHTpocCTpeMunTenbHoe yCKopeHune

11 MepBbI 3aKOH HblOTOHA. BekTop cuibl

12 BTopou 3aKoH HbloTOHa. PaBHogencTBylOLWas cuia

13 TpeTuin 3aKoH HbtoToHa. Cynepno3nunsa cun

14 PeweHwne 3apga4v Ha NpUMeHeHne 3aKOHOB HbIOTOHa

15 Cwna ynpyrocTtun. 3akoH Nyka

16 PeweHwne 3apgayd no teme «Cumna ynpyroctm»

17 JNabopaTopHasa paboTa «OnpeaeneHne XeCcTKOCTU NPY>XKNHbI»

18 Cwna TpeHus

19 PeweHne 3apayd no teme «Cunia TpeHUs»

20 JlabopaTopHasa paboTa "OnpeneneHne KoahpuumneHTa TPEHNS CKONIbXXEHNA"
21 PeweHwne 3apay no temMe "3akoHbl HeloTOHa. Cuna ynpyroctu. Cuna TpeHmna"
22 Cwunna TSKeCTu 1 3aKOH BCEMUPHOIo TAroTeHus. YckopeHne cBoboaHoOro naner

23 YpoK-KOoHbepeHuunsa "[ABmxeHne Ten BOKpYr rpaBnTaymMoHHoro ueHtpa (ConHe
FanakTukn"

Noubh WwWwNBRE

(00}
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24
25
26

27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47

48
49
50
51
52
53
54

55
56
57
58

59
60
61
62

Tema ypoka

PewweHne 3apa4d no teme "Cuna TAKeCTU N 3aKOH BCEMUPHOro TAroteHusa"
MepBas KOCMMYECKasd CKOPOCTb. HeBeCOMOCTb U Neperpyskun

PaBHOBecne MaTepuasbHOW TOYKN. ABCONIOTHO TBEPAOE TeNo. PaBHOBecKe TBE
3aKpenaéHHON OCblo BpalleHuns

MomeHT cunbl. LleHTp TaxxecTu

PeweHune 3aga4 no teMe "MoOMeHT cunbl. LleHTp TaxecTn”

MoaroToBKa K KOHTPOsIbHOW paboTe no TeMe "MexaHu4yeckoe asmxxeHue. B3aun
KoHTposibHasa paboTa no Teme "MexaHun4yeckoe ABM>XeHune. Bzanmoagencreme T
NMmnynbc Tena. UMnynbC cnnbl. 3aKOH COXpPaHeHUsa UMnysbCca. Ynpyroe n Heyn,
PeweHune 3aga4 no temMe "3akKoH COXpaHeHUs nMmnyJsbca"

YpoK-KoH(bepeHuns "PeakTuBHOE ABMXKEHME B NpupoLe u TexHuke"
MexaHun4eckasa paboTa 1 MOLLHOCTb

PaboTa cunbl TAXXeCTU, CUMbl YNPYroCTU N CAJIbl TPEHNS

NabopaTopHas paboTa «OnpepeneHne paboTbl CUJIbl TPEHUS MNP PAaBHOMEPHO
rOPWU30HTAJIbHOMN MOBEPXHOCTU»

CBs3b aHepruu un paboTbl. MMoTeHUManbHas saHeprus

KnHeTnyeckasa saHeprusg. TeopeMma 0 KUHETUYECKOW SHEPTrnn

3aKOH COXpaHeHNs 3Heprmm B MexaHuke

NabopaTopHas paboTa «/M3y4eHne 3aKOHa COXPaHEHUS SHEPTNn»
KonebaTenbHoe ABUXXEHME N €r0 XapaKTepUCTUKN

3aTyxawwme KonebaHums. BelHyXaeHHble KonebaHusA. Pe3oHaHC
MaTeMaTnYeCKNn N NPYXXUHHbIA MagTHUKN

Ypok-nccnegoBaHme «3aBUCMMOCTb Nepuoaa KosebaHuim OT XXECTKOCTU MPY»KK
MpeBpalleHmne sHeprmm Npu MexaHn4ecknx KonebaHmax

NabopaTopHas paboTa «OnpeneneHmne 4acToTbl U Nepruoda KonebaHum Npyxn
NabopaTopHas paboTa «[lpoBepka HE3aBUCMMOCTM nepunoga KonebaHmnm rpysa
OT MaccChl rpysa»

MexaHu4eckumne BosiHbl. CBONCTBA MeXaHU4YeCKNX BOJIH. MNMpoaosibHbIe N nonepe:
YpOK-KOH(epeHumna "MexaHn4yeckme BOJIHbI B TBEPLAOM Tese. CencMmnyeckme B(
3BYyK. PacnpocTpaHeHVe n oTpa)keHne 3ByKa

Ypok-nccnepgosaHue "HabnwoaeHne 3aBUCMMOCTN BbICOTbI 3BYKa OT 4acTOThbl"
POMKOCTb 3BYKa M BbICOTa TOHA. AKYCTUYECKNIN pe30HaHC
YpoK-KOHpepeHumnsa "YnbTpa3BykK N NH(PPa3BYK B Npupone n texHuke"
MoaroToBKa K KOHTPOJsIbHOW paboTe no TeMe "3aKOoHbl COXpaHeHUs. MexaHun4ye:
BOJIHbI"

KoHTponbHasa paboTa Nno Teme "3aKoHblI COXpaHeHUs. MexaHnyeckme konebaHy
IDNeKTPOMarHUTHoOe rnoJsie. DN1eKTPOMarHUTHbIE BOJIHbI

CBonCTBa 3/1€KTPOMArHUTHbIX BOJIH

Ypok-KoHpepeHuna "LLIKana sneKTpoMarHUTHbIX BOJIH. ICNO/Ib30BaHMe 31eKTf
coToBoun cBA3n"

Ypok-uccnegnosaHue "y4eHne CBONCTB 3JIEKTPOMArHUTHbBIX BOJIH C MOMOLLbIO
PelleHne 3aga4d Ha onpegesieHne 4acToTbl U AJINHbI 3JIEKTPOMAarHUTHOW BOJIHb
dneKTpoMarHuTHas npupona ceeta. CKopoCTb cBeTa. BosiHOBbIe CBOMUCTBA CBe
NcTo4HuKKM cBeTa. MNMpaMoanHenHoe pacnpocTpaHeHme ceeTa. 3aTMeHns CosHL
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63
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91
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Tema ypoka

3aKOH OTpa>keHusa ceBeTa. 3epkasa. PeweHne 3agay Ha NpUMeHeHMe 3aKoHa OT
MpenomneHmne ceeTa. 3aKOH NpPesioMJIEHNA CBETa

NMonHoe BHyTpeHHee oTpa)keHue ceeTa. Icnosib30BaHMe NOJIHOMO BHYTPEHHEer (
onTUYeCKUX cBeToBO4ax

NabopaTopHas paboTa "ccnenoBaHme 3aBUCMMOCTM Yr/a NPeOMIEHNSA CBET(
nageHunsa Ha rpaHuue "Bosnyx-crekno""

YpoK-KOoH(pepeHuna "icnonb3oBaHME NOJIHOIO BHYTPEHHEro oTpa)keHus: CBeT
OMTMKOBOJIOKOHHAA CBA3b"

JInH3bl. ONTrUYeckasa cnna JIMH3bI

MocTpoeHne n3obpakeHnin B INH3ax

NabopaTopHas paboTa "OnpeneneHne OKYCHOro pacCToOAHMNA U ONTUYHECKOM (
JINH3bI"

Ypok-koH(pepeHunsa "OnTnyeckne nnMH30BbIe Npmndopb!”

(na3 Kak onTu4yeckas cuctema. 3peHue

Ypok-kKoHpepeHuna "edekTbl 3peHns. Kak CoOXpaHUTb 3peHune"

Pa3noxxeHune 6enoro ceeTta B CcnekTp. OnbiTbl HbtoTOHa. CrioXKeHne cnekTpasbt
cBeTa

NabopaTopHas paboTa "OnbIThl MO pa3aoXXeHno 6enoro ceeTta B CNEKTP M BOCI
npegmeToB Npu nx HabnwgeHun Yepes uBeToBble PUIbTPLI"

YpOK-npakTukKym "BosIHOBblE CBONCTBA CBETa: ANCMEPCUSA, NHTepdepeHUns U [
OnbITbl Pe3epgopaa v nnaHeTapHasa Mmoaesib aToMa

lMocTynatel bopa. Mogoenb, atoMma bopa

NcnyckaHue n nornoweHve ceeta aToMoM. KBaHThI. JIMHen4yaTble CreKkTpbl
Ypok-npakTnukym "HabnogeHne cnekTpoB ncnyckaHmsa"

PaonoakTUBHOCTbL U €€ Buabl

CTpoeHue aToMHOro sapa. HyknoHHaa mogenb

PaonoakTuBHble npespawleHns. N3oTonbl

PeweHune 3apgad no TemMme: "PagnoakTuBHbIE NpeBpalleHna”

lMepnop nonypacnapa

YpoK-KOH(pepeHumnsa "PagnoakTUBHbIE U3NYyYEeHUA B Npupoae, MeanumnHe, TeXHI
AnoepHble peakummn. 3aKOHbl COXPaHeHUs 3apsan0BOro M MacCoBOro Yyucen
JHepruna ceA3n aToMHbIX aaep. CBA3b MacCbl N SHEPrUn

PeweHune 3agad no TemMe "daepHblie peakumn

Peakunmn cnHTesa u geneHunsa apep. UCTodHukM sHeprum ConHua mn 3B€3[4

Ypok-KOH(pepeHumnsa "AnepHasa sHepreTmnka. 1encTBnsa paanoakTUBHbBIX N3Jy4ye
OopraHu3mbl"

MoAroToBKa K KOHTPOJsIbHOW paboTe no TeMe "IneKTpoMarHUTHOE none. ek
KBaHTOBbIE dABJsieHUNAa"

KoHTponbHasa paboTa No Teme "INeKTPOMaArHUTHOE nose. d/eKTPOMarHNTHbIE
aprieHnsa"

MoBTOpeHune, obobieHne. JTabopaTopHbie paboTbl Mo Kypcy "B3anmoagencreme
MoBTopeHune, obobuieHne. PelneHne pacHeTHbIX N Ka4eCTBEHHbIX 3a4a4y No Tewm

MoBTOpeHune, obobuieHne. PelieHne pacyeTHbIX N KaYeCTBEHHbIX 3a4a4y No Tewm
aBuratenen"

MNoBTOpeHMe, 0bobLlieHne. PelieHne pacyeTHbIX U KaYeCTBEHHbIX 3a[a4 No Tew



Ne Tema ypoka
n/n

3/1eKTPOyCTaHOBOK"
98 ToBTopeHune, 0b6obuieHmne. JlabopaTopHble paboThl Mo Kypcy "CBeTOBbIE SABJIEHI
99 TloBTopeHune, ob6obuieHne. PaboTa € TeKCTaMum NO TeMe "3aKOHblI COXPaHEHNS B
100 MosBTopeHune, o6obuieHmne. PaboTa ¢ TekcTamum no teme "KonebaHnsa n BosHbI"
101 MosTopeHue, obobuieHne. PaboTa c TekcTamm no Teme "CBeToBbIE AABAEHUA"
102 MosBTopeHune, obobuieHme. PaboTa ¢ TekcTamum No Teme "KBaHTOBas u saepHas
OBLLLEEE KOJTIMYECTBO YACOB MO NMrPOrrPAMME
YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIS1 YYEHUKA

» dusuka, 7 kiacc/ Iepeimkua .M., UBanoB A.H., AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBenienue»

» dusuka, 8 kiacc/ Iepeimkua .M., UBanoB A.H., AkiimonepHoe oOmiecTBo «31aTenbcTBO
«IIpocenienue»

» ®usuka, 9 knace/ [epoimkun .M., I'yrauk E.M., UBanoB A.U., [TlerpoBa M.A.,
AxkmmonepHoe o0miecTBo «M3naTenbeTBo «IIpocBemnieHue

7 Ki1ace

OcHoBHas nuTepaTypa:

bazoBeiii yuebnuk  A. B. Ileppimkun @uszuka. 7 k1. — M.: Ipoda, 2014 rox.

Terpanps ans nmabopatopHbix paboT no ¢usuke K yueoHuky A. B. Iléppimkuna, E. M. I'yTHuk
«®Puzuka 7 knaccy - Oxk3ameH Mocksa 2015;

A. E. Mapon, E. A. Mapon /Jlunaktuueckue marepuansl K yueOHuKy A. B. Ilepeimkuna
«Duzuka 7» - M.: [Ipoda, 2014 rox.

A. B. Ilepoiukun «COopHUK 33124 110 Gusmke 7 - 9» - M.: Dx3amen 2018

A. B. YeborapéBa «Tectsl o ¢pusnke» k yueOHuky A. B. [1é€pbimkuna «®Pusuka. 7 kinace» - M.:
Hpoda 2014.

O.U. I'pomueBa KoHTpoibHBIE I CAMOCTOSITENIbHBIE PAaOOTHI MO (hU3MKE B 7 Kiacce K yUEOHUKY
A. B. Ileppriukuna M: Ox3amen-2017 r.

8 kinace
OcHoBHas JuTepaTypa:
bazoBbiit yuebnuk — A. B. Ilepprukun ®@usuka. 8 xi1. — M.: lpoda, 2021 rox.
A. E. Mapon, E. A. Mapon [unaktudyeckue matepuaibl K ydeOHuUKy A. B. Ilepbimkuna
«Dwmsuka 8» - M.: llpoda, 2014 rox.
A. B. Ilepoimkun «CoopHUK 3aaa4 1o ¢pusuke 7 - 9» - M.: Dk3amen 2018



A. B. Yebotapépa «Tectsl o gusnke» k yueOHuky A. B. I1épbimkuna «®Puzuka. § kiace» - M.

Hpoda 2014.

O.1. I'pomueBa KoHTposbHBIE U caMOCTOATENbHBIE Pa0OTHI IO (HU3UKE B § Kiacce K yUEOHHKY
A. B. Ilepbrukuna M: Ox3amen-2017 r.

9 kiaacc

OcHoBHas nuteparypa: bazossiil yueonuk: A. B. Ileppimikun ®usuka. 9 xi. — M.: [Ipoga, 2019

roz.

A. E. Mapon, E. A. Mapon /Jlunaktuueckue marepuansl K yueOHuKy A. B. Ilepbimknna
«Dwusuka 9 - M.: llpoda, 2017 rox.
A. E. Mapomn, E. A. Mapon «Co6opHuK BorpocoB u 3afa4. ®usuka 7 - 9» - M.: JIpoda, 2014 roz;

A. B. Ilepoimkun «CoopHUK 3aaa4 1o ¢pusuke 7 - 9» - M.: Dk3amen 2018
B. A. Bonkos, C. E. Tlonsackuit «YHUBEpCcaIbHBIC MOYPOYHBIE pa3pabOTKH 1Mo (pusuke 9 kimacc»

- M.: BAKO 2013.
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Karasor ccpliok Ha Ounumknoneauu, ouonuoreku, CMU, By3sl, Hay4dHble | http:www.ivanov

pecypchl o pusuke OpraHu3aIuK, KOHPEPESHITUH U JIP. o.ac.ru/phys

Karaior CraTh¥ IO METOMKE MPETOIaBaHHsI, KOHCTICKTHI http:/
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duznueckas CnpaBo4yHOe U3AaHUE, COAEPIKaILee CBEACHHS MO http://
SHIUKJIONEANS BCEM 00J1aCTSM COBPEMEHHOM (hU3UKH. www.elmagn.chal

mers.se/%7eigor
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2 | KuBas pusuka «MHcTuTyT HOBBIX TEXHOJOTUI» | 2004 CD 1
3 | Buneoypoku no ¢usuke. | http://videouroki.net 2019 DVD 5
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MaTtepuajbHO-TEXHHUYECKOE ofecnieueHne 00pa3oBaTebHOI0 Mpolecca

KoMITIeKT aeMOHCTpallMOHHOTO W Ja0OpaTOpPHOTO OOOPYIOBaHHS B COOTBETCTBHH C
nepeyHeM y4deOHoro obopymoBanus mo (usuke st cpeaHeit mkoiasl. O0opymoBanue: DKpaH,
KOMIIBIOTEP U MYJIbTUMEIUIHBIN TPOEKTOP, TAOIHIIBI, TECTOBBIC U CIIPABOYHBIC MAaTEPUAIIEI.

Yuér paboyeii nporpaMMbl BOCIIMTAHHUS

BocnuratenpHpIii  mOTEeHIMAN ydeOHOTO Tpenmera «®du3mka» peamm3yercss depes:
- TpUBIICYCHHE BHUMAHUS OOYYArOIIMXCS K I[IEHHOCTHOMY AacTeKTy H3y4aeMbIX Ha YypOKax
SBJICHUH, OpTraHW3alhi0 HX pPabOTBl C TIOJydaeMOW Ha YypOKE COIHMAIBHO 3HAYUMOM
uHpopMaliel, WHUIMUPOBAHUE €€ OOCYKIEHUs, BBICKA3bIBAHUS OOYYAIOIIMMHUCS CBOETO
MHCHUS 11O €€ ITOBOAY, BI)Ipa6OTKI/I CBOEIo K HEH OTHOLIICHMUS
- JIEMOHCTpaIHi0 OOydYalolmuMCsi TPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TOBEICHHUS,
MIPOSIBJIICHUST YEIIOBEKOIIOOHS U TOOPOCEPICUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB
JUIS 9YTCHUS, 3a]1a4 JUIsl PEIICHHUs, TPOOJIEMHBIX CUTYaIli st 00CYKISHHS B KIacce;
- IpUMEHEHHNE Ha YpOKaX MHTEPAKTUBHBIX (hOpM paboThl ¢ 00YUarOMIUMUCS: UHTEIEKTYaIbHbIX
UTp, CTUMYJIHPYIOIIUX TO3HABATEILHYI0 MOTHUBAIIUIO O0YYAIOMINXCS; JUCKYCCHM, KOTOPBIC JAOT
oOy4arolmuMcsi BO3MOXKHOCTb IPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO —JHAJIOTa;
rpynmnoBoi paboTsl wiu paboThl B Mapax, KOTOPhIE y4aT oOydaromuxcs KOMaHIHOM paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU 00YyUaIONTUMUCS;
- MHUIIMMPOBAHUE U TOAJEPKKY HCCIEIOBATEIHCKON AESITETLHOCTH OOYYaIOIIUXCS B paMKax
painsaiiii UMW HWHIAUBHUAYAJIBbHBIX W TPYHNIIOBBIX HCCICAOBATCIBCKUX IIPOCKTOB, 4YTO JacCT
00y4aromuMcsi BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITENIHHOTO PEIICHUsI TeOPETUUECKOM
Hp06J'IeMI)I, HaBbIK TCHCPUPOBAHUA U O(l)OpMJ'IeHI/Iﬂ COOCTBEHHBIX H}Ieﬁ, HaBBIK YBAXXUTCJIBHOI'O
OTHOIIIGHUS K YYXHM uAesM, OPOPMICHHBIM B paboTax APYyTUX HCCIeN0oBaTeNeH, HABbIK
HV6J'II/I'—IHOFO BBICTYVIIJICHUS IECPE aV)]HTODPIeﬁ, APTYMCHTHUPOBAHHA W OTCTAaBAHUA CBOEH TOYKU
3peHMUS;
gepes OpraHu3aIvio U MPOBEACHUE PA3IMIHBIX MEPOTIPUATHH BO BHEYPOUHOE BPEMSI:

1 yeTBepTH 2 4yeTBepTb 3 yeTBepTb 4 yeTBEPTH
BcOLL WwKonbHbIM 3Tan BcOLU MyHMumnanbHbi | MNpoekTHas 3aja4a JeHb KOCMOHaBTUKMN
YpOBEHb

Kpurepun oueHuBaHMS 3HAHUIN yYaUXCs

CucreMa OlleHUBaHUA

O1ueHKa yCTHBIX OTBETOB yUall[UXCsl.

Or1reHKa S CTaBUTCS B TOM CIIydae, €CJIHM YUaIlHiics TOKa3bIBaeT BEPHOE MOHUMaHHE (U3HUECKOU
CYIIIHOCTH PAacCMaTpUBAEMBIX SIBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHId, Ta€T TOYHOE
ONpEeJEIeHUE U MCTOJKOBAHME OCHOBHBIX MOHATHA M 3aKOHOB, TEOPUHM, a TaKKe€ MPaBUIbHOE
ornpeaeneHne GU3NISCKUX BEIUYHMH, UX SAUHUI] U CIOCOOOB U3MEPEHUS; TPABUIILHO BBIIOTHSIET
YepTekH, CXeMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXKIAET pacckas
HOBBIMU TpUMEpPaMH, yMEET MPUMEHATh 3HAHUS B HOBOM CHUTyallud NPU BBINOJTHEHUN
MPAKTUYECKUX 3a/IaHUM; MOKET YCTAHABIMBATH CBS3b MEXKAY M3YyYaeMbIM U paHee U3yYEHHBIM
MaTepuajoM IO Kypcy (DHU3WKH, a TakkKe C MaTepUaloM, YCBOCHHBIM TPU HU3YYCHHH JPYTUX
MIPEAMETOB.




OrenHka 4 cTaBUTCS B TOM ClTydae, €Clid OTBET YUCHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBaHUSIM
K OTBETY Ha OICHKY 5, HO 03 WCIOJIb30BaHUS COOCTBEHHOTO IUTaHA, HOBBIX IPHUMEPOB, 0e3
MPUMEHEHUs 3HAaHWM B HOBOW CHUTyaluu, 0e3 HCIONB30BaHUSI CBs3ed C paHee H3yUYeHHBIM
MaTepHajoM, YCBOCHHBIM NMPH HM3YYCHHH JPYTUX MPEIMETOB; €CIIM YYaIUKCs JOMYCTHI OJIHY
omuOKy WM He Ooliee IBYX HEIOYETOB M MOXKET HCIPABUTh HUX CAMOCTOSITEIIBHO WU C
HEOOJIBIIION TOMOIIBI0 YUUTEIS.

OneHka 3 cTaBUTCS B TOM ClIy4ae, €CIM YyYallUics MPaBHIBHO MOHUMAET (PUINYECKYIO
CYITHOCTh PacCMAaTPUBAEMBIX SBJIICHUH W 3aKOHOMEPHOCTEH, HO B OTBETEC MMECIOTCS OTICIbHBIC
mpo0OeNbl B YCBOGHUH BOMPOCOB Kypca (DM3WKHU; HE MPEMSITCTBYET NajbHEHIIeMy YCBOCHHIO
MPOrPaMMHOTO MaTepHayia, yMEeT NMPUMEHSTh IMOJYYCHHBIC 3HAHUS TPH PEIICHUH TMPOCTBIX
3aJ1a4 C UCTIOJIh30BAHMUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSAETCS MIPH PEIICHUH 3a7a4, TPEOYOIHX
npeoOpa3oBaHusl HEKOTOPHIX (popmy:; JomycTHsl He Oojiee oAHON rpy0oil u ogHON HerpyOoii
omuoOKy, He OoJiee IBYX-TPeX HErpyObIX HEIOUETOB.

OrneHka 2  CTaBUTCS B TOM CiIydae, €CITU yYalIUiCs HE OBJIAJE] OCHOBHBIMH 3HAHHSIMH B
COOTBETCTBHH C TPEOOBAHUSMHU M AOMYCTUI OOJBIIE OMMOOK W HEOYETOB, YeM HEOOXOIMMO
JUUTSL OIICHKH 3.

Onenka 1 crtaBuUTCS B TOM CiIy4ae, €CIU yYEHHK HE MOXET OTBETUTh HHM HAa OJUH U3
MTOCTaBJICHHBIX BOIPOCOB.

O1eHKa MUCHMEHHBIX KOHTPOJIEHBIX paboT
O1ieHKa 5 cTaBUTCA 33 PadOTY, BBIOJHEHHYIO TOJHOCTBIO 0€3 OIIMOOK U HeJI0UETOB.
OmeHka 4 cTaBUTCS 3a pabOTY, BBHIMOJHEHHYIO IOJHOCTBIO, HO TPH HAJMYWU HE Ooyiee OTHOM
olOKY ¥ OJIHOTO HEZl04eTa, He Ooyiee TpeX Hel0UEeTOB.
Onenka 3 craBuTcs 3a paOOTy, BHINOJHEHHYIO Ha 2/3 Bceil paOOThl MpaBWJIBHO WM TpPU
JONyILIeHUn He Oosee onHOW rpy0Ooil ommOku, He Ooyiee Tpex HErpyObIX OMIHMOOK, OHOM
HETpyOO# OIMMOKK ¥ TPEX HEJOYECTOB, MPH HATWIHN YETHIPEX-TISITH HEIOYETOB.
OreHKa 2 cTaBUTCA 32 paboTy, B KOTOPOH YUCIIO OMIMOOK M HEAOYETOB MPEBBICHIO HOPMY IS
OLIEHKH 3 WJIM IPAaBUJILHO BBITIOJHEHO MeHee 2/3 paboThl.
Onenka 1 craBuTCS 3a paOOTy, HEBBIOJHEHHYIO COBCEM WM BBIIOJHEHHYIO C TPyObIMH
OIIIMOKAaMH B 3aJaHUIX.
Onenka j1a00paTOpHBIX padoT
O1eHKa 5 CTaBUTCS B TOM Ciyd4ae, €CJIM yYallWiCs BBHIMOJHWI paboTy B MOJHOM oOBEME ¢
COOJIIOJICHNEM HEOOXOTUMON TOCIIEOBATEIIbHOCTH TPOBEJICHHUSI ONBITOB U  HU3MEpPEHHI];
CaMOCTOSITEIFHO W PAalMOHAIBHO MOHTHPYET HEOOXOJMMOe OO0OpYAOBaHHE, BCE OIBITHI
IIPOBOJUT B YCJOBUSAX M PEXHMMaxX, 00E€CIEUNBAIONINX MOJYUYEHHUE MPABUIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOJIOJaeT TpeOOBaHMSA MpaBuil O€30MacHOrO TpPyJAa; B OTYETE MPAaBUIBHO H
aKKypaTHO BBINIOJIHSAET BCE 3alMCH, TAOJMIBI, PUCYHKH, YEPTEXH, TIpadUKH, BHIYHCICHUS,
MIPaBUJIHHO BBHITIOMHSIET aHAJTN3 TIOTPEITHOCTEH.
O1eHka 4 CTaBUTCS B TOM Ciydae, €CIIM y4alllMiCs BBINOJHWI PabOTy B COOTBETCTBHM C
TpeOOBaHUSIMU K OIICHKE 5, HO JIOMyCTHJI IBa-TPU HEJ0UETa, HEe 00Jiee OHON HETpyOOr ONTMOKH
U OJIHOTO HEJ0YeTa.
O1eHKa 3 CTaBUTCS B TOM CITydae, €CIH YUalIHics BHITIOTHII PadOTy HE MOJHOCTBHIO, HO 00BeM
BBITTOJIHEHHON YacTH TAaKOB, YTO MO3BOJISET MOJIYYUTh MPAaBUIIbHBIEC PE3YIbTAThl U BBIBOJBI, €CIIH
B X0/I¢ IPOBE/ICHUS ONBITA M U3MEPEHUH OBIITH TOMYIIEHBI OITHOKH.
O1eHKa 2 CTaBUTCA B TOM CIIydae, €CJIM yYaIlUHCs BBIOIHUI paboOTy HE MOJIHOCTBIO U 00BbeM
BBITIOJIHEHHOH pabOTHI HE TIO3BOJISIET CIIENIATh MTPABUIIHHBIC BBIBOIBI, BEIYUCIICHHS, HAOIIOICHUS
MIPOBOIMIINCH HETIPABUIIBHO.
OreHka 1 cTaBUTCS B TOM ClTydae, €ClId y4alluiicss COBCEM He BBITIOIHUI padoTy.

Bo Bcex cimywasx oOlleHKa CHMKAeTCs, €CclM ydaluidcs He coOirogan TpeOOBaHWM MpaBMil
0e30macHoOro Tpyaa.

O1eHKA TeCTOBLIX 3aJIaHUI




O1ieHKa 5 cTaBUTCS B TOM Clly4yae, eclid yJaluiics BeInoiHmi padoty Ha 80% - 100%;
OreHka 4 CTaBUTCS B TOM CIIy4ae, €CJI yUalluidcs BRITTOTHIIT padboTy Ha 60%-80%
O1ieHKa 3 cTaBUTCA B TOM Cllydyae, €Clii yJaruiics BeInoiHua padory Ha 40%-60%
Or1reHKa 2CTaBUTCS B TOM CIydae, €CJIH yJalluiicss BEImoaHuI padoTy Ha 20%-40%

Kpurepun orieHrBaHys KOHTPOIIBHOW PAOOTHI:
Orrenka «5» - 9—10 Gamwios,

Orrenka «4y - 7-8 0aios,

Orrenka «3» - 4-6 6ajnios,

Ornenka «2» - 0-3 6amia.

Kpurepuu oueHuBanusi padoTbl - MTOTOBOI0 TECTUPOBAHMS:
Orenka «5» — 13-15 Gamios,

Orenka «4» - 9-12 6amwios

Orrenka «3» - 6-8 6asIoB

Orrenka «2» - 0-5 GasIoB.

Ilepeyenp ommboK

['pyOble ommbku
1. He3nanune onpeneneHnii OCHOBHBIX IIOHATUM, 3aKOHOB, IIPaBUJI, II0JIOKEHUH TEOPHUH,
¢dbopMyi, OOLIEHPUHATHIX CHMBOJIOB, O00O3Ha4YeHHs] (UINYECKUX BEIMYUH, €IUHUILY
U3MEPEHMSL.
2. HeyMmeHne BBIIENATH B OTBETE IJIaBHOE.
3. Heymenune npuMmeHsTh 3HaHUS JUISL PELICHUS 3a1ad M OOBSICHEHHsS (PU3NYECKUX
SIBJICHUH; HEMIPaBWIbHO C(hOPMYIHPOBAHHBIE BOIIPOCHI, 3aJJaHUs WM HEBEPHbIE OOBICHEHUS
X0Jla UX PELICHMs], HE3HAHUE NIPUEMOB PELICHMs 3a]ay, aHAJOTMYHBIX paHEEe PEIICHHBIM B
KJlacce; OIIMOKM, TIOKa3bIBAIOIIME HENPABWIbHOE IIOHUMAHHE YCIOBUS 3aJayd WU
HENPAaBWJIBHOE UCTOJIKOBAHNE PEILIECHUS.

4. Heymenue untath v CTpOUTH rpa@UKU U MPUHIUIHAIBHBIE CXEMBI.

5. Heymenune noarotoBuTh K paboTe YCTaHOBKY WM JIabopaTopHOe 00O0pyAOBaHHE,
IMPOBECTU OIIBIT, HGO6XO}II/IMLIC PacuCTbl WM HMCIIOJIBb30BATh IIOJTYYCHHBLIC JAHHBLIC IJIsd
BBIBOJIOB.

6. HebOpexHnoe otHomenue K jabopaTopHOMY OOOpPYAOBAHHIO U U3MEPHUTEIbHBIM
npubopam.

7. Heymenue onpenenuts noka3zaHusi U3BMEPUTEIBLHOTO MPUOOpAa.

8. Hapymenne TtpeGoBaHuii mnpaBwil 0€30MaCHOrO TpyJda MPH  BBIIOJIHEHUH
IKCIIEPUMEHTA.

Herpy0sie ommbku
1. Herounoctu GpopMynaupoOBOK, ONpeAeTIeHHH, 3aKOHOB, TEOPUi, BEI3BAHHBIX HEMOIHOTOMN
OTBETAa OCHOBHBIX TPU3HAKOB ompenensieMoro  moHsatus. OmmuOKu, BBI3BaHHBIC
HECOOTIOICHUEM YCIIOBUH MPOBEACHUS ONBbITA WIIM U3MEPEHHIA.
2. OmmOKkM B YCIOBHBIX OOO3HAUEHUAX Ha TMPUHIUNUAIBHBIX CXE€MaX, HETOYHOCTH
4epTexeid, Tpad)uKoB, CXEM.
3. Ilpomyck win HETOYHOE HAMMMCAHNE HAMMEHOBAHUHN €IUHUI] (GU3UICCKUX BEITHMUMH.
4. HepauuoHanbHbIN BBIOOp X0OAa PEIICHUS.

Henouetn!
1. HepanmonanpHple  3amucu  TpU  BBIYKUCICHHUAX, HEPAIMOHAIBHBIC  MPHUEMBI
BBIUHCIICHHI, TPE0Opa30BaHU U pelICHHS 3a/1a4.



2. Apudmernueckue OMMUOKU B BHIYUCICHUSIX, €CIU 3TH OMIMOKH rpy00 HE MCKaKaIOT
PeaTbHOCTh MOTyYEHHOTO Pe3yJIbTaTa.

3. OTnenbHBIE MOTPEIIHOCTH B (POPMYIMPOBKE BOIPOCA MIIM OTBETA.

4. HebpexHoe BbINIOTHEHHE 3aKCcel, YepTexel, cxeM, TpaduKoB.

5. Opdorpaduueckre U MyHKTyaIlHOHHBIE OIIHOKH.
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