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1. IMosicHuTeabHasl 3amMcKa

AnanTupoBaHHasi padoyasi nporpamMma no ¢gusnke 1Jisi 00y4aroUUXCcs € 3a/1ePKKOM
ncuxuyeckoro pasputusi (nanee — 3IIP) Ha ypoBHe OCHOBHOro o0wero oo0pasoBaHHs
MO/ATOTOBJICHA HA OCHOBE:

- @enepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapPTa OCHOBHOTO O0OIIETO
obpaszosanus ([Ipukas Munnpocsemnierust Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM octuiu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (nanee

— ®r'OC 000);

- AmanTupoBaHHOW OCHOBHOM 00pa30oBaTeILHOM MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa30BaHUs
o0yJaronmxcsi ¢ 3a7ep>KKoi ncuxuyeckoro pazputus (gamee — AOOIT OO0 3I1P);

- PaGoueit mporpamMmbl OCHOBHOTO o00miero oOpa3zoBanusi mo mnpeaMery «Duzukay; -
Konnenmmu npenogaBanust yaueOHoro npeamera «@usnkay B 00pa3oBaTeIbHbIX OpraHU3alHsIX
Poccuiickoit @enepanuu, pean3yronx OCHOBHbBIE 00111e00pa30BaTeIbHbIE TPOTPAMMBI;

- [IpuMepHO# MPOTpaMMBI BOCIIMTAHUS, C YYETOM PACIPENEIECHHBIX IO KJIACCaM IPOBEPSAEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS AJaNTHPOBAHHOM OCHOBHOM 0Opa3oBaTeabHOU
MPOrpaMMbl OCHOBHOTO 001iero oOpa3oBaHHsl 0OydaroluXcsl € 3aJEpPKKOM MCUXUYECKOTO
pa3BUTHS.

O01mas xapakTepucTUKa y4eOHOro npeamera «@usuka»

VYueOuslii npeaMer «Du3HuKay SBISETCS CUCTEMOOOPA3yIOIIKUM ISl €CTECTBEHHOHAYYHBIX
MPEIMETOB, TMOCKOJIbKY (M3MUECKUE 3aKOHBI MHPO3JAHMS SIBIISIIOTCS OCHOBOW COJEp:KaHus
KYpCOB XHMMHH, Owosiorud, reorpadud U acTpoHOMuH. DHU3MKa BOOPYKAET OOYJAIOITUXCS
Hay4YHBIM METOJIOM [TO3HaHUS, IO3BOJIAIONIUM IM0JTy4aTh 0OBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIeM
MHUpE.

[IpenmMer MakcuManbHO HampaBieH Ha (OpPMUpPOBAHME HHTEpeca K MPUPOIHOMY H
COITMATBHOMY MHPY, COBEPIICHCTBOBaHUE MMO3HABATEIILHON JIeATeIbHOCTH o0ydJaronuxcs ¢ 3[1P
3a CUeT OBJAJICHUS MBICIUTEIBHBIMU OTMEpalsIMU CpaBHEHMs, OO0OOIIEHUS, pa3BUTHE
CIIOCOOHOCTH apryMEHTHUPOBAaTh CBOE€ MHEHHE, (OPMHUPOBAHHUE BO3MOXKHOCTEH COBMECTHOMU
JeSITeNIbHOCTH.

N3yuenue gusuku cnocoOCTBYeT pa3BuThio y oOyyatomuxcs ¢ 3[1P npoctpancTBeHHOTO
BOOOpakeHUs, (PYHKIMOHATBHOW TIpPaMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUIS Pa3BUTHUS >KU3HEHHOW KOMIETEHIIMHM OOY4YaloUIUXCs 3aKII0YaeTcss B YCBOGHHUU OCHOBBI
(buznyecKux 3HAHUNA, HEOOXOAMWMBIX MJisi TIOBCEAHEBHOWM JKM3HU; HABBIKOB 3I0POBOTO H
0e30MacHOTO JJis 4YeJOBeKa M OKpYyXalolled ero cpeapl oOpasza KuU3HH; (OPMHUPOBAHUU
9KOJIOTHYECKON KYIbTYPHI.

[Iporpamma oTpaxaeT coaepxkanue oOydeHus npeamery «Dusnka» ¢ ydeToM 0coObIX
oOpa3oBaTenbHbIX MOTpeOdHOCTel oOyuatomuxcs ¢ 3[IP. Osnagenue naHHBIM Y4eOHBIM
IIPEIMETOM MPEJCTABISAET ONPEASNCHHYIO TPYAHOCTh A oOyvaromuxcs ¢ 3[IP. DTo cBsa3ano ¢
0COOEHHOCTSIMH MBICIIUTENIBHOW JeSITeTbHOCTH, NMEPHUOANYECKMMH KOJeOaHUsIMU BHHUMAaHMUS,
MaibIM OO0BEMOM TaMATH, HEJOCTAaTOYHOCTBIO OOILIero 3amaca 3HAHUN, MOHM)KEHHBIM
M03HABATEIbHBIM HHTEPECOM M HU3KMM YPOBHEM PEUEBOT0 Pa3BUTHS.

Jlnis mpeojosieHust TpyAHOCTel B n3ydeHuH yueOHoro npeaMera «Pusnka» HeoOXxoauma
ajanTanus oobemMa u xapakrepa yueOHOro MaTepHaia K Mo3HaBaTeIbHbBIM BO3MOXHOCTSIM JJaHHOU
KaTeropuu OOYYaIoOUIMXCs, Y4eT HMX OCOOCHHOCTEH pa3BUTHS: HCIOJBb30BAHHE AaJITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXKIIPEIMETHBIX CBfA3€H, IIOCTENIEHHOE YCIOXKHEHHE H3y4aeMoro
Martepuana.

JlaHHasi mporpamMma KOHKPETHU3UPYET COJAEp)KaHUE MPEIMETHBIX TeM B COOTBETCTBUH C
TpeOOBaHUAMHU 00pa30BATENBHOTO CTaHIAPTa, PEKOMEHAYEMYIO MTOCIIEA0BATEILHOCTh U3YUEHUS



pa3znenoB (PU3HMKH C YUETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4€OHOTO
mporecca, BO3PACTHBIX M IICUXOJIOTUYECKUX OcoOeHHOocTel obOyuatomuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi, ONpeAesieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIHIA,
MIPOBOJIMMBIX YUUTEJIEM B KJIacce, JJaOpaTOpHBIX paboT, BBIMOJIHAEMBIX 00yJarOIIUMUCS.
Metoanyeckoii OCHOBOW HM3ydeHHS Kypca «Du3HKa» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl SBISETCSA CHCTEMHO-ICATEIBHOCTHBIM TOJXO0J], O0ECIEUYMBAIOUINNA JTOCTHKCHHE
JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YAbTATOB IMOCPEICTBOM
OpraHu3allii aKTHBHOM TMO3HABATENFHON JEATEIBHOCTH OOYYAIOIIUXCS, YTO OYEeHb BAXHO IPHU
oOyuyenun aereit ¢ 3I1P, At KOTOPBIX XapaKTEPHO CHUIKEHUE TIO3HABATEIILHONW aKTHBHOCTH.

Hesan u 3anaun n3yyeHusi yuedoHoro npeamera «Pusukar»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «®Pus3uKa» TNPENCTaBICHBl B padoueii
IIpOrpaMMe OCHOBHOT'O 00I11ero 00pa3oBaHusl.

OCHOBHO# TeNIbI0 OOYUEHHsSI JIeTel ¢ 3aJepKKOW MCUXHYECKOTO Pa3BHTHS HA TAHHOM
MIpeMeTe SBISIETCS: TIOBBIIICHUE COIMATLHON alalTalluy IeTel depe3 MpUMEeHeHHe (PU3HIecKuX
3HaHUM Ha IPAKTUKE.

st o6ydatontuxcs ¢ 3I1P, Tak sxe, Kak u JUIsi HOPMATUBHO Pa3BUBAIOIIUXCSI CBEPCTHUKOB,
OCBAaMBAIONINX OCHOBHYIO  00pa3oBaTeNbHYIO MpOrpaMMy, JIOMHUHHUpYIOIIEe 3HAaYCHHE
MPUOOPETAIOT TaKue yeau, Kakx:

" OCBOCHHE 3HAHWW O METOJaxX HayYyHOTO MO3HAHHS MPUPOABI U (HOpPMHUpOBAHHE HA ITOM
OCHOBE IPEJICTaBICHUN 0 PU3NUECKON KapTHHE MUPA;

" OBJAJICHHEC YMEHHSIMH IPOBOJUTH HAONIONECHUS TPUPOJHBIX SBICHUH, OINUCHIBATh U
000011aTh pe3yabTaThl HAOMIONEHUHN, UCIIOIB30BaTh MPOCThIE U3MEPUTEIbHBIE MPUOOPHI
U1l U3ydeHUs (PU3MUYECKUX SBIEHUH; IPEICTaBIATh pe3YabTaThl HaONIONEHMH wWin
U3MEPEHUI C MOMOLIBIO TaONuL, rpaUKOB U BBIABIATH HAa 3TOM OCHOBE AMIIUPHUUYECKHUE
3aBHCUMOCTH; IPUMEHATHh IIOJIydEHHbIE 3HAHMA JUId OOBSCHEHUS DPAa3HOOOpA3HBIX
IPUPOAHBIX SIBJICHUH M INPOLECCOB, MPUHIUIOB ACHCTBUS BaKHEHIINX TEXHUUYECKUX
YCTPOMNCTB, JUlsl peleHus (pru3ndecKux 3a1ad;

" pa3BUTHE [I03HABATEIILHBIX HHTEPECOB, HHTEIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSATEJIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUM, IPU pelIeHnH GU3NUECKUX 3a1a4 1
BBITIOJIHEHUH 3KCIIEPUMEHTAIbHBIX MCCIIEI0BAaHUI C UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHH;

" BOCHUTaHHWE YOEKIEHHOCTM B BO3MOXHOCTH IIO3HAHUS 3aKOHOB IPUPOABI, B
HEOOXOMMOCTH Pa3yMHOIO HCIOJb30BaHMUs JOCTH)KEHUN HAyKH U TEXHOJIOTUH IS
JAJbHEUIIero pa3BUTUS YEJOBEYECKOTO OOLIECTBA, YBAXKEHHMsS K TBOpPLAM HAyKH MU
TEXHUKH; OTHOLIEHUS K (PU3UKE KaK K IEMEHTY 00IIeUesIOBEUECKON KYIbTYpHI;

" JCHOJb30BAHUE MOJIYYEHHBIX 3HAHMW M YMEHMH JUIS pEIICHUs IMPaKTUYECKHX 3ajad
MIOBCEJTHEBHOM JKM3HHU, oOecrieueHus Oe30IacHOCTH CBOEH MKHU3HH, PalMOHAIBHOIO
IPUPOAONOIB30BAHUS U OXPaHbl OKPYKAIOLIEH Cpepbl.

JlocTikeHue 3THX Lieei 00ecrieunBaeTcs pelieHUeM CIeAYIIUX 3a0ay.

= 3HakoMcTBO oOywaromuxcsi ¢ 3IIP ¢ meromamu uccienoBaHUs OObEKTOB U SIBICHHUH
MIPUPOIBI;

" [pHOOpEeTeHHEe 3HAHMH O MEXaHMUYECKUX, TEIJIOBBIX, AJEKTPOMArHUTHBIX U KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEINYMHAX, XapAKTEPU3YIOIIMUX 3TH SIBICHUS;

* (opmupoBaHue yMmeHUil HaOmMIOAAaTh NPUPOAHBIE SBIEHUS U BBINOJHATH OIBITHI,
nabopaTopHble paOOTBl M HKCIEPUMEHTAIbHbIE HCCIENIOBaHUS C HCIOJIb30BaHHEM
M3MEPUTENBHBIX TPUOOPOB, HIMPOKO MPUMEHSAEMBIX B PAKTHUECKON )KU3HU;

" OBJIAJICHUE TAKUMHU HNOHATHIAMHU, KaK MPUPOJHOE SBICHUE, SMIIMPUYECKH YCTAHOBIEHHBIN
¢daxt, mpobrema, TUMOTE3a, TEOPETUUYECKUN BBIBOJ, PE3YITAT AKCIIEPUMEHTAIBHOM
MIPOBEPKH;



" [OHMMaHHUE OTJIMYMI HAyYHBIX JAHHBIX OT HETIPOBEPEHHOM HH(OpMALINY, IECHHOCTH HAYKU
JUISL  YAOBJIETBOPEHHUS OBITOBBIX, IPOM3BOACTBEHHBIX M KYIBTYPHBIX MOTpEeOHOCTEH
YEJIOBEKA.

Oco0eHHOCTH 0TOOPA M aJaNITALMM Y4eOHOr0 MaTepuaJa no gpusnke

OcHoBoii 00yuenust oOydatomuxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO LUKJIA
SBIISICTCS. Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpanuii (aHaiu3, CHHTE3, CpaBHEHHE,
00001IeHne) HAa OCHOBE BBINIOJHEHUS DPAa3BUBAOIIUX YIPAXHEHUH, (OPMHPOBAHUE TMPHEMOB
YMCTBEHHOW Pa0OTHI: aHAJIN3 UCXOJHBIX TAHHBIX, IUIAHUPOBAHUE MaTephalia, OCYIIECTBICHUE
MO3TAITHOTO M WTOTOBOTO CAMOKOHTPOJISL, @ TAKXKE OCYIIECTBISETCS JHKBUAALUS NPoOEIoB B
3HAHUSX, 3aKpEIUICHHE W3YyYCeHHOTO MaTepuana, OTpaboTKa alropuTMOB, TOBTOPEHHE
npoiiieHHoro. bombioe 3HaYeHWe MpUAAeTCsl YMEHHIO paccKa3aTh O BBIMOJHEHHOW paboTe ¢
MPAaBUIIBHBIM YIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJOTHH M COOJIOACHUEM JIOTHYECKHIX
cBsa3edl B manmaraemoMm matepuaine. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOTrO 00IIEro
00pa3oBaHUsl TO-TIPEKHEMY SIBISIOTCS XapaKTePHBIMH: HEIOCTAaTOYHBIA YPOBEHb DPa3BHTHS
OTJICTBHBIX TICKHXUYECKHX MTPOIIECCOB (BOCTIPUSATHS, BHUMAHUS, TAMSTH, MBIIIICHHUS ), CHUKCHHBII
YPOBEHb MHTEIUIEKTYAJIbHOTO PAa3BUTHsI, HU3KUH YPOBEHD BBHITIOJTHEHHUS y4eOHBIX 3aIaHUH, HU3KAsI
yCIemHoCTh 00ydeHus. [losromy mnpu wm3ydeHun GU3MKA TpeOyeTcs IIeJIeHaNpaBlIeHHOE
WHTEJUICKTyalIbHOE pa3BuTue ooOydarommxcs ¢ 3[IP, oTBewaroree wux OCOOEHHOCTSIM U
BO3MOXHOCTSIM. YueT ocobeHHocTeil oOyuaromuxcst ¢ 3[IP TpeOyer, 4ToOBl NMpU H3yYEHHUH
HOBOTO Marepuana 00s3aTeTbHO MPOUCXOANIO MHOTOKPAaTHOE €ro IMOBTOPEHHE; PACIIUPEHHOE
paccMOTpeHHEe TeM M BOIPOCOB, PACKPHIBAIOIIMX CBS3b (PH3WKH C KHU3HBIO, aKTyalIH3aIlds
MIEPBUYHOTO KU3HEHHOTO OIBITA 00YJaOIITIXCS.

YcBoeHne mporpaMMHOro MaTtepuaia Mo (M3MKE BBI3bIBACT OOJIbIINE 3aTPYIHEHHUS Yy
obyuarormuxcst ¢ 3I1P, mosTomy Teopusi mzydaercsi 6e3 BBIBOJOB CIOXHBIX (opmys. 3amayw,
TpeOyloIIre TPUMEHEHUsI CIIOKHBIX MaTeMaTH4YEeCKUX BBIYMCIECHUN U QOpMyl, B 0COOEHHOCTH
TakUX TeM, Kak «MexaHndeckoe IBIKEHUE», «ApXuMenoBa cuia», «MexaHndyeckass SHEpIrus»,
«DQNeKTpUUecKe SBICHUS», «DNEKTPOMAarHUTHbIE SBJICHUS», PEIIaloTCsA B KJIAcce€ C MOMOIIbIO
YUUTEIS.

Oco0oe BHUMaHUE MPU U3YYEHUU Kypca PU3UKU YIENSIeTCs OCTaHOBKE M OpraHU3aI[uu
AKCIIEPUMEHTA, a TaKKe NMPOBEACHUIO (TPEUMYIIECTBEHHO HAa KaXKJIOM YpOKe) KPaTKOBPEMEHHBIX
JeMOHCTpaIHii (BO3MOKHO C HCIOJIb30BaHUEM 3JIEKTPOHHOM JeMoHcTpalmu). HekoTopbie TeMbl
00s3aTeNbHO J0KHBI BKIIOYATh OMOPHBIE 1a00paTOpHbIE pabOThI, KOTOPHIE Pa3BUBAIOT YMEHHE
M0JIb30BAaThCsSl MPOCTEUIIMMHU TpuOOpamMu, aHAIM3UPOBATh MOJYYECHHbIE AaHHbIE. B cBs3u ¢
OCOOCHHOCTSIMU TOBECHUA U JeArenbHocTu oOywaromuxcs ¢ 3P (pactopmoxeHHOCTS,
HEOPraHU30BAHHOCTH) MPEAYCMOTPEH CTPOKANIINUN KOHTPOIIb 32 COONIOIEHUEM MPABUI TEXHUKU
0€30MMacHOCTH MPH MPOBEACHUH JTA0OPATOPHBIX U MPAKTUYECKUX padoT.

bonbmoe BHuManue mpu uzydeHun ¢uzuku noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIaJICHUE MMHU MPAKTUYECKUMHU YMEHMSIMH W HaBblkaMu. [IpemycmaTpuBaeTcs yMEHBIICHHE
o0beMa TEOPETHUECKUX CBEICHUM, BKIIOYCHHE OTIEIbHBIX TEM WM LEJbIX pa3/eloB B
MaTepuabl st 0030pHOT0, 03HAKOMHUTEIHLHOTO WK (QaKyabTaTUBHOTO U3ydeHusd. [Ipennaraercs
yMEHbIIIEHHEe O00beMa MaTEeMaTHYeCKUX BBIYUCICHUN 3a CUeT YBEIMUYEHHUS KaueCTBEHHOTO
OTIMICAaHUs SBIICHUI U MPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS Ha PacCMOTPEHHE TeM U BOIPOCOB,
PaCKpBIBAIOIINX CBSI3b (PU3UKH C )KU3HBIO, C TEMHU SIBJICHUSIMH, HAOTIOJCHUSIMH, KOTOPBIE XOPOIIO
M3BECTHBI YUCHHUKAM U3 MX KU3HEHHOTO OTIBITA.

MaxkcuManbHO HCHOJB3YIOTCS MEXIIPEJAMETHBIE CBS3H C TaKUMHU JUCIHUIUIMHAMH, Kak
reorpadus, xumusi, Ouonorus, T.K. ooydaromuecs ¢ 3[IP 0coOeHHO HYXTAIOTCS B IPETIOTHECEHUU
OJIHOTO W TOTO K€ Y4eOHOTO MaTepualia B Pa3IUYHBIX acleKTaX, B €ro BapbUPOBaHUU, B
HEOJTHOKPATHOM TOBTOPEHHM U 3aKPEIJICHUH TOJYYEHHBIX 3HAHMM U MPAKTHYECKUX YMEHUH.
[To3Bomsisi paccMaTpuBaTh OJUH W TOT >K€ y4eOHBIH MaTepuan C pa3HbIX TOYEK 3pPEHU,



MEKIIPEAMETHbIE CBSI3M CHOCOOCTBYIOT €ro JIydIIEMY OCMBICICHUIO, 0ojee IMPOYHOMY
3aKPEIUICHUIO ITOJIyYCHHBIX 3HAHUM U MIPAKTUYECKUX YMEHUH.

Buablt  gestenbHoctu  oOyuawmuxces ¢ 3IIP, o0yciioBiieHHbIe  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEeOHOCTAMHM M o0ecleYMBalOIMe OCMBICIIEHHOE OCBOEHHeE
cojep;kaHuM 00pa3oBaHus Mo npeaMeTy «DU3nKa»

Temarnueckas ¥ TEPMUHOJIOTHYECKAS JICKCUKA TI0 Kypcy ¢u3uku cootBercTByeT AOOIT
000.

Coneprxanue BHIIOB AesTebHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax ¢usuku onpenenseTcs
X 0coObIMH 00pa3oBaTeIbHBIMH MOTPEeOHOCTSIMH. [loMuMoO mmpoko ucmoibzyeMbix B AOOII
OOO o0mmx xans BcexX OOYYarOmUXCS BHIOB JCSITEIBHOCTH CIEAYeT YCHWJINTh BHJIBI
NEeSITeIbHOCTH, CHelM(PUUHbIE Ui JaHHOM KaTeropuu JeTel, 00ecreynBarolue OCMbICICHHOE
OCBOEHHME COJiep’KaHusl OOpa3oBaHMsI 10 NPEIMETY: YCHUJIEHHE MNPEeAMETHO-IIPaKTHUYECKON
NEeSITeIbHOCTH C aKTUBU3allMel CEHCOPHBIX CUCTEM; OCBOEHHE MaTepualla C OTIOPOH Ha alrOpUTM;
«TIOIIAroOBOCTb» B U3YYEHUHU MaTepuasa; UCIOJIb30BaHUE JONOJHUTEIBHON BU3yaJbHON OMOPHI
(cxempl, 1abJI0OHBI, OTIOPHBIE TAOTHUIIBI); PEYEBOM OTUYET O MPOLIECCE U PE3YIbTaTe AEATEIHHOCTH;
BBINIOJIHEHUE CIIELMANbHBIX 3a/JaHul, 00eCleUMBaIOUIMX KOPPEKIMIO pEeryasiuud y4eOHOo-
M03HABATEIbHON AEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yibTara.

s oOyuatomuxcs ¢ 3P cymiecTBEeHHBIM SIBISIIOTCS MPHEMBI paOOThI C JIEKCUYECKUM
MaTepuaoM 1o npeamMery. [IlpoBoaurces cnenuanbHas paboTa o BBEJCHHIO B aKTUBHBIHN CIIOBaph
0OyJaroIMXcsi COOTBETCTBYIOIICH TepMUHOIOTHH. M3ydaemble TEpMHHBI BBOJSATCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTeNbHa BU3YyallbHAas TMOJAEPXKKA, aAITOPUTMBI pabOThl C
OTIpe/IeNIEHUEM, OMIOPHBIE CXEMBbI JJIsl aKTyall3alui TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pazoBaTebHBIMUA TOTpeOHOCTSIMU oOyuatomuxcs ¢ 3P, mpu
IUTAHUPOBAHUM paOOThI yUEHUKA HA YPOKE CIEAYeT MPUIEP>KUBATHCS CIEIYIOIIUX MOMEHTOB:

1. IIpu onpoce HEOOXOAUMO: AaBaTh aITOPUTM OTBETA; pa3peliaTh NOJIb30BaATHCS IIIAHOM,
COCTaBJIEHHBIM TPHU MOATOTOBKE JOMAIIHETO 3aJlaHusl; JaBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K
OTBETY y JOCKH; pa3peliaTh JelaTh IMpeABapUTENIbHbIE 3allUCH, MOJb30BAaTHCS HATJISAHBIMU
MOCOOUSIMU.

2. Tlo BO3MOXKHOCTHM 3a/1aBaTh OOYYAIOIIMMCSA HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpBIE MOMOTYT UM TOCJIEI0BATEIbHO U3JI0KUTh MaTepHall.

3. CucremaTuueckd TMpOBEPATH YCBOCHHE MaTepuana IO TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHapYy>KEHUs MPOOEJIOB B MPOIIE/IIEM MaTepHare.

4. B mnporecce u3ydyeHHs HOBOTO MaTepHalla BHUMaHHE YYEHHUKOB oOOpamaercs Ha
HamOoJee CIOXKHBIE paslienbl u3ydaemoi Tembl. HeoOxomumo daie oOpamarbcss K HUM C
BOIIPOCaMHU, BBIACHAIOIIMMU MOHMMAaHWE y4eOHOTO MaTepuasa, CTUMYJIUPOBATh BOMPOCH MpPU
3aTpyJHEHHSIX B YCBOGHUU HOBOTO MaTepHana.

Mecto yueOHOro npeamera «®@usnka» B yueOHOM IJIaHe

B cootBercTBuM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 0011ero o0pazoBanus yueOHbIH npenmeT «Pu3nka» BXOAUT B MPEAMETHYIO 00JacTh
«EctecTBeHHBIE HayKu» M SBIseTCs 00s3aTenbHbIM Ui u3ydeHus. ConepxaHue yuyeOHOTo
npeamera «®dusnka», mpeacTaBieHHoe B pabodeit mporpamme, coorBerctByer @I'OC OOO,
OCHOBHOHM 00pa3zoBaTeIbHON MporpaMmMe OCHOBHOTO oOIIero oOpa3oBaHUS, aalTUPOBAHHON
OCHOBHOM 00pa30BaTeJIbHONW MporpaMme OCHOBHOTO oOIIero oOpa3oBaHHs OOy4aroIIMXCS C
3aJIepKKOM MCUXHYECKOTO Pa3BUTHSL.

COAEPXAHUE VUYEBHOI'O ITPEAMETA «®PU3NKA»



7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAOLIEro MIUpa

®u3uka — Hayka o npupone. AiaeHus npupoasl. PU3NUECKUE SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dwusnueckue BenuuMHBL M3Mepenue Qusnuecknx BenWdYuH. MeXAyHApoIHas cHCTeMa
CAVHMULI.

Kak ¢usuka u gpyrue ecrecTBEHHbIC HAYKH U3y4arOT MIPHPOTY.

[Ipenmer u MeToabl PU3HKH.

Jemoncmpayuu*
1. MexaHudeckue, TeIIoBble, HIeKTPHYECKHe, MATHUTHBIE, CBETOBBIE SBJICHHUS.
2. dusuueckue HpUOOPHI M HPOLEAYpa TNPAMBIX H3MEPEHH AaHANOTOBBIM U

1M (pOBBIM TPUOOPOM.
3. OnpeneneHune NOrpenrHOCTH YKCIIEPUMEHTA.
Dponmanvusle 1a00pamopnvle padomuvl Uiy 3J1eKMPOHHAL OEMOHCMPAUUAL.
1.0Ompenenenue neHs! ASTCHUS U3MEPUTEIBHOTO MPHOOpa (MCIOIB3Ysl TEXHOIOTHIECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenune pa3MepoB MaJIbIX TEIl.

Pa3nen 2. IlepBoHayabHbIC CBEACHHS O CTPOCHMHU BellleCTBA

CrpoeHne BemecTBa: aTOMbI U MOJIEKYJBI, UX pazmepbl. [IBIKCHHE 4aCTHIl BELIECTBA.
CBsi3p CKOPOCTH JABWKEHHS YacTUI[ C Temrmeparypoil. bpoyHoBckoe nBmxeHue, Audysus.
Bzaumooeiicmsue uacmuy eewjecmsa: npumsadicenHue u OmmanikueaHue.

ArperaTHble COCTOSIHMSI BEILECTBA: CMPOEHUe 2a308, HCUOKOCMEU U  MEEPObIX
(Kpucmannuueckux) men. B3aumocesazv medxcoy ceolcmeamu 6ewjecme 6 pasHvlX a2peamHblx
COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobenHocmu azpe2amublx cOCMOSHUL
800bL.

Jemoncmpayuu?

1. Ha6nronenne 6poyHOBCKOTO JBUKEHUS.

2. Ha6mronenue quddysun.

Dponmanvusle 1a60pamopHvle padomsvl U OnbIMbl

1. OrneHka 1MaMeTpa aToMa METOJI0M PSAOB (C UcIob30BaHueM (oTorpaduii).
2. OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUSI Fa30B.

3.0mbITHI IO OOHAPYKEHUIO JEUCTBUS CHIJI MOJICKYJISIPHOTO TPUTSDKCHUS (2/1eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:keHHe U B3aUMO/eiicTBHE TeJl

Mexannueckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpPHOE JBHKEHHE. CKOpPOCTb.
Cpeonsis ckopocms npu HepagHOMEPHOM Osudiceruu. PacuéT myTu U BpeMeHH JIBH)KECHUS.

SIBnenue uHepuuu. Bzaumoodelicmeue men KaK NPUUUHA USMEHEHUs. CKOPOCTU O8UNHCEHUS.
men. Macca xaxk mepa unepmuocmu mena. IlnotHocts BemectBa. CeA3b naomuocmu ¢
KOIUYeCmeom MOIeKyl 8 eOunuye 00véma eeujecmaa.

Cuna xak xapakTepucTHKa B3aumoneicTBusi Ten. Cura ynpyzocmu n 3akoH ['yka.
H3zmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHHE TATOTEHUS M cuia Tsokectd. Cuna
msdcecmu na opyeux nianemax (MC). Bec tena. HeBecomocts. CrokeHue CHJI, HAIIPaBJICHHbBIX
110 0THOM npsAMoii. PaBHoelicTByromas cuil. Cuna mpenus. Tpenue ckonvboicerus u mpeHue nOKos.
Tpenue 6 npupode u mexruxe (MC).

Jemoncmpayuu®

! Bee JemoncTpauuu 1 JlabopaTopHble paboThl, PeACTaBIeHHbIE B COAEPKAHUM, JOMYCKAETCs (MOMKHO)
TIPOBOIUTD, UCITONB3Y HH()OPMAIIOHHEIE U IIEKTPOHHBIC TEXHOIOTHH (TIH(POBBIE 00pa30BaTENBHBIC PECYPCHI).
2 371ech U janee NPUBOJUTCS PACIIMPEHHBIH NepedyeHb 1a60paTOpPHLIX paboT U OIBITOB, U3 KOTOPOro YUUTENb
JleTIaeT BEIOOP TI0 CBOEMY YCMOTPEHHUIO.



HaGntoieHne MexaHHYeCKOT o IBKEHHS Tela.
N3mepenue ckopocTH MPSAMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBieHuss MHEPLUU.
Habnronenue u3MeHEeHUs: CKOPOCTH MPH B3aUMO/ICHCTBHUH Tell.
CpaBHeHHUE Mace IO B3aUMOJECHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJJHON MPSMOH.
7. JleMOHCTpamys CUIIbl yIIPYrOCTH Ha Pa3IMYHbIX MaTepuaiax.
@ponmanvusle 1ad0pamopHvie padomsvl U ONbIMbL,
N3mepenue macchl Tena Ha pplyaXHbIX BECAX.
N3mepenune o0béMa Tema.
OmnpezeneHue IIOTHOCTU TBEPAOrO TeA.
I'pagyupoBanue npyXMHbI U U3MEPEHNE CUIJI TUHAMOMETPOM.
OnebIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHus (edopMaliun) npyKUHbI
OT MPUJIOKEHHON CUJIBL.
6. OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CUJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPHUKACAIOIIUXCS TTOBEPXHOCTEH.

ogakrwdpE

koo

Pasznes 4. /laBjieHnne TBEPABIX TeJl, JKMAKOCTE U ra3oB

Hasnenue. Cnocobwvl ymeHvuieHus u ysenruuenus oasnenus. /lasnenue 2aza. 3a8ucumocms
oasnenuss e2aza om 00véma, memnepamypul. Ilepedaua oOasnenHus meepoviMu menamu,
acuokocmamu u eazamu. 3axou Ilackans. [Ineemamuueckue mawiunvl. 3aBUCUMOCTD JTaBICHUS
KHUJIKOCTH OT r1younbl. Coobwarowuecsi cocyowl. I uopasnuieckue mexaHusmo.

AtMmochepa 3emnn u atmocdepHoe maBieHue. lIpuuunvl Cyujecmeosanus 6030YVUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepnozco oasnenus. 3asucumocmo
ammocgeprozo 0aenieHusi om 6blCOmbl HAO YposHem mops. Ilpubopvl Ons  usmeperus
ammocgeprnozo 0asneHus.

Heticmsue owcuokocmu u eaza Ha nocpyxicéHHoe 6 Hux meno. BblTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

emoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TeMIIepaTyphbl.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromiyiecst COCy/pl.

I'mapaBnuueckuit npecc.

[IposiBnenue aelicTBUs aTMOCPEPHOTO JTABICHHUSL.

3aBUCHUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tena U
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue minaBaHus TeN: IUJIaBaHUE WM TOTPYXKEHHE Tl B 3aBUCHMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

@ponmansusle 1a60pamopHvle paGomsl u ONbINbL

ocoarwhE

1. Omnpenenenre BBITAIKUBAIONICH CHUJIBI, JEMCTBYIOUIEH HA TenO, MOTPYKEHHOE B
JKUJIKOCTD.
2. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH

Ha TCJIO0 B XHUAKOCTHU, OT 00BEMa HOl"py}I(éHHOﬁ B XHAKOCTh YaCTH TCJIa M OT IIJIOTHOCTHU
KHUIKOCTH.

Pazgen S. PaboTa m MOIIHOCTB. JHeprus

Mexanunueckasi pabota. MOITHOCTb.

ITpocTele MeXaHU3MBIL: pbIvar, 010K, HAKJIOHHAs IIOCKOCTb. [Ipasuno pasnosecus puiuaza.
IIpumenenue npasuna paenosecus pwiuaea Kk 010Ky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHM3MBI B OBITY M TEXHUKE.



Mexannueckass sHeprus. Kunemuueckas u nomenyuanvHas suepeus. llpespawenue
00HO020 8UOA MEeXAHUYECKOU dHepeul 8 Opy2otl. 3aKOH COXPAHEHUS SJHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. [Tpumepbl MPOCTHIX MEXaHU3MOB.

2. N3mepenue KI1J] HakIOHHOM MIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAYUS).

3. N3ydeHne 3akoHA COXpaHCHHMS MEXaHUYECKOW DSHEPruu  (271eKmpoHHAA
Jemoncmpayus).

@Dponmansvhsie 1abopamopnvie’padonmst u onvimol*

1. HccnenoBanue ycaoBuid paBHOBECHS phluara.

8 KJIACC

Pa3nen 6. TenuioBbie siBJ1eHUs

OchosHble NON0JCEeHUss MOJIEKVIAPHO-KUHEMUYeCKOU Meopul CmpoeHus 6eujecmad.
Macca u pasmepvr amomos u monekyn. Onvimel, NOOMBEPHCOAIOUWUE OCHOBHBLE NOLONCEHUS
MONEKYNIAPHO-KUHEMUYECKOU Meopuu.

Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUH BenecTBa. Kpucmaniuueckue u
amopguvie mena. OOvsACHeHUe CBOUCME 2a308, HCUOKOCMEU U MEEPOLIX mel HA OCHO8e
NONONCEHULl  MONEKYIAPHO-Kunemuyeckot meopuu. CMaduBaHUE U KANULIAPHbIE S61EHUSL.
Tennosoe pacwupenue u cocamue.

Temmneparypa. Ces136 memnepamypuvl co CKOpOCHbIO MENI08020 OBUINCEHUSL YACMUY.

Brytpennsiss sHeprus. Cnocobvli uszmeHeHuss 6HYMpeHHel SHepauu. menionepeoaid u
cosepuierue pabomwl. Buovl mennonepedauu.: menionposoOHOCHb, KOHEEKYUS, U3LYUEHUE.

KommuectBo TemioTel. Yoenvnas mennoémkocme gewecmsa. Tennoobmen u meniogoe
pasHosecue. YpagneHue menioso2o bananca.

IInasnenue u omseepoesanie KPUCMALIUYECKUX 8eujecms. YoerbHas menioma niaeieHus.
Ilapoobpaszosanue u konoencayus. Hcenapenue (MC). Kunenume. Voervunas menioma
napoobpazoeanus. 3asucumocms memMnepamypsvl KuneHusi Oom ammoc@eproco O0aeieHUs.
Brascrnocmo 6030yxa.

DHeprus TOINBA. YoenbHas menioma c20paHusi.

Ipunyunvr pabomwvr mennosvix Osucameneu. KIIJ] mennosoco Oeucamens. Tennogvie
osueamenu u 3awuma okpysicaouei cpedst (MC).

3axon coxpanenus u npespawenus sHepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habntonenue 6poyHOBCKOTO JBIKEHUSI.

2. Habmronenue nuddysumn.

3. Habmtonenue sBIeHU cMadylBaHUS M KaMWUTSIPHBIX SBJICHHM.

4. Habmtoienue TennoBoro pacinpeHus Tei.

5. N3menenne naBneHUs rasa MOpH H3MEHEHHMH O0bEMa W HArpeBaHUU WIH
OXJIAXKICHHH.

6. [IpaBuna u3mMepeHus: TeMmepaTypsbl.

7. Buner Teronepenaym.

8. Oxnaxk/IeHue Mpu COBEPIICHUHN PAOOTHI.

9. HarpeBanue mpu coBepiiieHUN padOThl BHEITHUMH CHUIAMH.

10. CpaBHeHUE TEIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

11. HaOnronenue kumnexus.



12.  HaOmromeHue MOCTOSHCTBA TEMIIEPATYPhI PH TUTABIICHUU.

13. Mogenu TeIIoBbIX JBUTATENEH.

@ponmanvusle 1a00pamopHvle padomul u OnvINbL

1. OnbITBl 1O OOHAPYXKEHHIO JICHCTBHSL CHJ  MOJICKYISIPHOTO — TPUTSDKEHUS
(21eKmpoHHas demoncmpauus).

2. OnpITHI 0 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITH 10 HAOIIOJACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH W TBEPIBIX
TeN.

4. Omnpenenenre KOJIMYECTBA TEIUIOTHI TPU CMEIINBAHUU BOJIbI Pa3HON TEMIIEPATYPHI.

o. OmnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JABIICHHS BO3AyXa OT €ro o0béMa |
HarpeBaHus WIH OXJIaKICHUS.

6. Habntonenne n3smeHeHns: BHyTpEHHEH SHEPTUU Tela B pe3yiibTaTe TeIuIonepe1aun
1 paOOTHI BHEIIHUX CHJL.

7. WccnenoBanue siBieHUs TeIiooOMeHa NMPH CMEIIMBAHMU XOJIOJHOM U ropsyeit
BO/IBL.

8. HccnenoBanue npoiiecca ucnapeHusl.

9. Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.

Pa3znesn 7. diiekTpryeckne U MarHuTHbIE SIBJICHUSI

Onexmpuszayus men. JIpa pojaa 31eKTpUUYECKUX 3apsioB. BzaumoneiicTBue 3apsKeHHbBIX
TeNl.

DnexTpuueckoe none. [Ipunyun cynepnosuyuu 31eKmpuyecKux noueti (Ha KauecmeenHom
ypoeHe).

Hocumenu snekmpuueckux 3aps008. Inemenmapuwiii d1exkmpudeckuti 3apso. Cmpoerue
amoma. IIpOBOJHUKH U AUDIIEKTPUKHU. 3AKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsiaa.

OneKkTpuyeckul TOK. Ycnoeus cywecmeosanus snekmpuueckoeo moka. VICTOUYHHKN
MOCTOSIHHOTO TOKa. JIeWcTBUSA 3IEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
Dnekmpuueckuti moxK 8 HCUOKOCMAX U 2a3aX.

PaboTa 1 MOIITHOCTB ANIEKTPUUECKOTO TOKA. 3axon Jocoyis—Slenya. Dnekmpuueckue yenu
u nompebumenu 2J1eKMpuyecKol 3Hepauu 6 Owvimy. nekTpuueckas uenb. Cuna TokKa.
Onektpuueckoe HamnpsokeHue. CompoTuBIeHHE TPOBOJHUKA. YOenvHoe conpomusneHue
sewjecmea. 3akoH Oma Juis yyactka nenu. [locienoBarenbHoe U MapajuielIbHOE COEOUHEHUE
MIPOBOJIHUKOB. Kopomkoe 3amvikanue.

[TocrosiHHple MarHuThl. B3aumoneicTBHE MOCTOSHHBIX MAarHuTOB. Macnummuoe noie.
Maenumnoe none 3emau u e2o sHawenue 0ns sHcuzuu Ha 3emne. Onvim Ipcmeda. Macnumnoe none
anekmpudecko2o moka. I lpumenenue snekmpomasnumos 6 mexnuke. /lericmeue MazHUmMHo20 Nois
Ha4 NPOBOOHUK C MOKOM. JDleKkmpoosuecameib NOCMOSHHO20 moKa. Hcnonvsosanue
aekmpoogueamesnel 8 mexHU4ecKux yCmpoucmeax u Ha mpaucnopme.

Onvimer  @apades. Aenenue snekmpomaznumuoti  unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobvl nonyyeHus 1eKMpUyecKol SHepeul. IIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTHH.

emoncmpayuu
DnekTpusanus Teil.

JIBa pojia ANEeKTpUUECKUX 3aps 0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE DIIEKTPOCKOTIIA.

DNeKTpocTaTUYEeCKass UHIYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsIOB.

[IpoBOAHMKY U AUDITIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUMI 3JIEKTPUYECKOTO MO,

HcTroynuky nocTOsTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0.  DnexTpuyeckuil TOK B )KHIKOCTH.

RBoo~NooarwWNE



11. I"a30BrIi1 pazpsn.

12. V3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  3mepeHwHe 3IeKTPUYECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  Peocrar 1 Mara3suH cOpOTUBIICHUN.

15.  BzaumogeicTBUE NOCTOSHHBIX MAarHUTOB.

16.  MopenupoBaHne HEBO3MOXKHOCTH pa3eeHHs MOJTIOCOB MarHUTa.
17. MopnenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MaruuTtHo€ 1oJie TOKa. DJIEeKTPOMArHmT.

20.  JleficTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21.  DraexTponaBUTATENb MOCTOSIHHOTO TOKA.

22.  HccnemoBaHue SIBICHHS DJIEKTPOMArHUTHON MHIYKIIUH.

23.  OmbiTer Dapajes.

24.  3aBHCHMMOCTH HANPaABJICHUS HHAYKIIHOHHOTO TOKA OT YCIOBHUN €r0 BOSHUKHOBEHUSI.
25.  DrekTporeHepaTop IMOCTOSHHOTO TOKA.

@ponmanvusle 1a60pamoprvle padomul u OnbINbL

1. OMBITHI 110 HAOTIOIEHUIO IEKTPU3ALNH T MHAYKIIMEH U TPU COMMPUKOCHOBEHUU.

2. HccnenoBanue ASMCTBUS AIEKTPHUUECKOTO TIOJISI Ha TPOBOIHUKHU M TUDJIEKTPUKH.

3. COopKa AIeKTPUUECKOM IeTH U U3MEPEHUE CHITBI TOKA B €€ Pa3IMYHbBIX YIaCTKaX.

4, N3mepenune HanmpspKeHUS Ha Pa3IMUHbIX yU4acTKaX dJIEKTPUISCKOH TEMH.

5. N3mepenue cuiibl TOKa U €ro peryJinpoBaHHe PeoCTaTOM.

6. N3mepenune conpoTruBIeHUs IPOBOTHUKA TIPH TIOMOIITY aMIIepMeTpa U BOJIbTMETpa.

1. Onvimsl, OdemoHcmpupylouue 3a8UCUMOCMb INEKMPULECKO20 CONPOMUBIEeHUs
NPOBOOHUKA OM €20 ONUHb, NI0UAO0U NONEPEYHO20 CeYeHUs U Mamepuaa.

8. IIposepka npasuna cnodxcenus HanpAXCeHULl Npu NOCe008aMeENbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 011 cunvl moxka npu napaiieibHoOM coeOUHeHUU pe3Ucmopos.

10.  Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO YepPE3 PE3UCTOP.

11.  OmpeneneHre MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PEe3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HIYIIEro 4Yepe3 JamIoyKy, OT
HaIpsKEHUs Ha HEW.

13.  HccnemoBanue MarHMTHOTO B3aMMOJICHCTBHS MMOCTOSHHBIX MAarHUTOB.

14.  HW3ydyeHue MarHMUTHOTO IIOJIS MOCTOSIHHBIX MAarHUTOB NpPU HUX OObEIUHEHUH U
pa3zieNeHun.

15.  HUccnenoBanue neHCTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

16.  OmbITbl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS KATYIIKU C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIPaBJICHUsI TOKA B KaTYIIKE.

17.  W3ydeHue NecTBHUS MAarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM.

18.  Uzyuenue pabomsi s1ekmpoogueameis.

19. N3mepenue KI1/] anekTpoiBUraTeabHON YCTAaHOBKH.

20.  OmbITHI IO UCCIIEOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKIIMH: UCCIIEI0BAHNE

W3MEHEHHUN 3HaueHU U HaITpaBJICHUS UHAYKIIUMOHHOI'O TOKA.

9 KJIACC

Pazgen 8. Mexanuyeckue siBJICHUS

Mexanuueckoe nBHxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBIKEHHs. PaBHOMepHOe NpsIMOJIMHEWHOe JBWXKeHue. Hepasnomepnoe



npamonunelnoe osudicenue. CpemHsIsl U MEHOBEHHAS CKOPOCMb mend Npu HepagHOMEPHOM
OBUIICEHUU.

Yckopenue. Pasnoycrkopennoe npsamonunetinoe ogudicenue. CB000HOE maieHue. Onvimol
Tanunes.

Jluneiinas u yenosas ckopocmu. L{enmpocmpemumensroe yckopeHue.

IIepBbiit 3axkoH Herorona. Bropoii 3akon Herorona. Tpertuii 3axkon Herotona. [lpunyun
CYNepno3uyul Cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenus CKOIbICeHUsl, CULd MpPeHUs
noKosi, opyaue 8Uobl MpeHus.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOPEHHE CBOOOJHOTO TMaJCHUS.
Heuorcenue naanem eoxkpye Coanya (MC). Ilepsas xocmuueckas ckopocmoe. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue maTepuallbHOW TOUKH. Abcontomno meépdoe meno. Pasnosecue meépoozo
meina ¢ 3aKpeniénHnou ocvio epaujenuss. MoMeHT cunbl. [lenmp msocecmu.

Nmnynec tena. Usmenenue umnynvca. Mmnynrsc cunvl. 3aKOH COXpaHEHUs HMMITYINIbCA.
PeaktuBnoe nemxenue (MC).

Mexannueckas pabota u mMomHocTs. Pabora cun tsxectu, ynpyeocmu, mpenus. Cesa3b
9Hepeuu u pabomei. TloTeHIMANBHAS SHEPTHS Tela, MOMHSATOrO HAJ MOBEPXHOCTHIO 3EMITH.
Tlomenyuanvnas snepeus corcamoti npyscunvl. Kunetnueckas sueprus. Teopema o KuHemuueckou
9Hepeuuy. 3aKOH COXpaHECHUST MEXaHHMUECKOW YHEPTUH.

Jemoncmpayuu
1. Habntoienne MexaHn4ecKoro JBM)KEHUS TeJla OTHOCUTENIFHO Pa3HbIX TeJl OTCUETA.
2. CpaBHeHME IyTEH U TPACKTOPUN JBHKEHUS OJHOTO U TOTO )K€ T€JIa OTHOCUTEIBHO

Pa3HBIX TEN OTCUETA.

3. N3mepenne CKOpOCTH W YCKOPEHUS MPSMOJIMHEHHOTO JIBHYKCHUS.

4, HccnenoBanue MprU3HAKOB PaBHOYCKOPEHHOTO JIBHYKCHUSI.

5. Ha6mronenue nBrkeHus Teaa 1Mo OKPY>KHOCTH.

6. HaOmoienne MeXaHUYeCKHX SBJICHHMA, TPOUCXOMISIINX B CHUCTEME OTCUYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBFOKEHUH OTHOCHTEIBHO KaOWHETa (PH3UKH.

7. 3aBHCHMOCTD YCKOPCHHMS TeJla OT MacChl TeJia U JICHCTBYIOIIEH Ha HErO CHJIBL.

8. Habumoienne paBeHCTBa CHJI PH B3aUMOICHCTBHH TEJI.

9. H3meHeHue Beca Telia IpH YCKOPEHHOM JIBUKCHHH.

10. [lepenavya uMITyJIbca IPH B3aUMOJICHCTBUU TEJl.

11.  IIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJACHCTBUU TEIL.

12. CoxpaHeHHE UMITYJIbCA TIPH HEYIIPYTrOM B3aWMOICHCTBHUH.

13. CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIIPYTroM B3aUMOJACHCTBUU.

14, HaGnronenne peakTHBHOTO JIBHXKCHHSL.

15. CoxpaHEeHHEe MEXaHUYECKOUW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHE MEXaHMYEeCKOW OJHEpruu MpH ABWKCHUM Tejda TOoJ JIeHCTBHEM
MIPY)KUHBI.

Dponmansvrsle 1a00pamopmHvle padomsl u ONbINLL

1. Koncmpyuposanue mpaxma 011 pazeona u  OanvHeluuleco  pasHOMEPHOZO
OBUIICEHUSL WLAPUKA UTIU MENENHCKU.

2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM JBIKEHUS MIapHuKa Mo
HaAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Tea MPU PaBHOYCKOPEHHOM JIBHXKEHUU 10 HAKIIOHHOU
IIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPH PaBHOYCKOPEHHOM JBH)KCHHUU
0e3 HauaIbHOU CKOPOCTH.

5. HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHS OT CHIIBI HOPMAaTbHOTO
JIABJICHMUSL.

6. Omnpenenenue ko3 duiiueHTa TpeHus: CKOIbKEHHS.



1. Ornpenenenue KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOThl CWIIBI TPEHHUS NIPU PABHOMEPHOM JIBIKEHHH Tela TII0
TOPU30HTAIBHON IIOBEPXHOCTH.

9. Omnpenenenue pabOThl CHIbI YIPYTOCTH IIPU MOABEME Ipy3a C UCIOJIB30BaHUEM
HETOIBMKHOTO U TIOJBMKHOTO OJIOKOB.

10.  M3ydeHue 3aKOHA COXpAaHEHHS YHEPTHH.

Pa3zjnen 9. Mexanuveckne KoJieOaHus U BOJHBI

Konebarenproe nemxkeHne. OCHOBHBIE XapaKTEPHUCTUKH KOJICOAHMIA: TEPUOJI, YaCTOTA,
amuntyna. Mamemamuueckuti u npysicunHoli  masmuuxu. Ilpespawjenue suepeuu npu
KO1e0amenbHOM OBUNCEHUU.

3aryxatomue koyieOanus. BeiHykieHHbIe konebanus. PezoHaHc.

Mexanndeckue BOJHBI. CBOWCTBA MEXaHWYECKHUX BOJH. [Ipodonvhbie u nonepeurvie
80/1Hbl. J[{1UHa 8071HbL U CKOPOCMb €€ pacnpocmparenus. Mexanuueckue 801Hbl 8 mEPOOM mele,
ceticmuyeckue 801wl (MC).

3Byk. I pomkocms 38yKka u ebicoma mona. Ompadicenue 36yka. Mngpazeyk u yiempaseyk.

Jemoncmpayuu

1. HaGmronenue konebanuii Te1 Mo NeHCTBUEM CHIIBI TSDKECTH M CHUTBI YITPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.

3. Habmtoienue BbIHYX/IEHHBIX KOJIe0aHUl 1 pe3oHaHca.

4, PacnipocTpanenue npo0abHBIX U TOTIEPEYHBIX BOJIH.

5. HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUECKHI pEe30HaHC.

Dponmanvusle 1a60pamopHvle padomovl U OnbIMbl

1. Omnpenenenre 4acToThl U Meproia KojaeOaHu MaTeMaTHYeCKOro MasTHHUKA.

2. Onpenenenve 4YacToThl M IMepuojaa KoyieOaHWM MPYKUHHOTO MasTHUKA
(271eKmponHnan 0emoncmpayus).

3. HccnenoBanne 3aBUCUMOCTH TEpUOJa M YacTOTHl CBOOOJTHBIX KOJeOaHMI
HUTSHOTO MasiTHUKA OT €T0 JITHHBI.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KoJIeOaHHM MPYKMHHOTO MasiTHUKA OT
MACChI Ipy3a (31eKmMmpPOHHAA 0EMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTHU MEPHUOJIa KoJdeOaHul Ipy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThI, AEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh IEpHOJia KojeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenue yckopeHusi CBOOOTHOTO MAJCHUS (971eKMPOHHAA 0EMOHCIPAYUSL).

Pa3nen 10. DnekTpoMarHuTHoOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DIEKTPOMarHuTHOE MOJe. DIEKTPOMArHUTHbIE BOJIHBL. (C8olicmea 31eKmpoMACHUMHbBIX
goan. [llxana anekmpomacnumusix 601H. Mcnonv3o8anue 31eKmMpoMASHUMHBIX 80JIH OJisL COMOBOU
CB3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoiiCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBA CBETA.

@Dponmanshsie 1abopamopnvie’ pabomot u onvimol*

1. N3ydeHne CBOWCTB DMEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOHIBHOTO
TenedoHa.
2. U3yuenue sBIEHUH IEKTPOMArHUTON UHYKIIUH.

Pa3zgen 11. CBeroBbIe IBJICHUA



JIyaeBast monens cBera. VIcTOuHMKH cBeTa. [Ipamoaunelinoe pacnpocmpanenue ceemad.
3ammenusa Connya u Jlyner. Otpaxkenue cBerta. Ilnockoe 3epkano. 3akon ompadicenusi ceemad.

[Ipenomnenue cBera. 3aKOH TNpEIOMIICHHUS CBeTa. [lonHoe 6HympenHee OmMpadiceHue
ceema. Hcnonv3zoeanue noiHo20 HYmMpenHe20 OmpaniCeHusi 8 ONMU4ecKuUx c8emogooax.

JIlunza. Xox myueil B nuH3e. Onmuueckas cucmema ¢omoannapama, MUKpOCKond u
meneckona (MC). I'naz kax onmuyeckasn cucmema. bauzopykocmo u oanvnozopkocme.

Pasznooicenue b6enoco ceéema 6 cnekmp. Onvimul Hotomona. Cnoowcenue cnekmpanbHulx
48emoa.

Jemoncmpayuu

1. [IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Tonyuenue n300paxeHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomiienue ceera.

o. OnTHyeckuii CBETOBO/I.

6. Xon ydeit B coOuparomiei JiuH3e.

7. XoJ Iydel B pacCcenBarolel JIMH3E.

8. [Tonyuenue n306paxeHH ¢ TOMOIIBIO JINH3.

9. [punnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.

10. Monens riaasa.

11. Paznoxxenue Genoro cBeTa B CIEKTP.

12.  TlomyueHue Genoro cBeTa MpH CIOKESHUU CBETa PA3HBIX IIBETOB.

Dponmanvusle 1a60pamopHvle padomol U Onvimbsl

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.

2. N3ydeHnue xapakTepuCTUK H300paKeHUsl IPeAMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHHUSI CBETOBOTO JIydya OT yIila NaJeHus
Ha TPaHUIIE «BO3TyX—CTEKIIO».

4, [Tony4yenue n300pakeHUI C MTOMOIIBIO COOMPAOIICH JTUH3HI.

5. Omnpenenenne POKYCHOTO PACCTOSTHHUSI M ONITHYECKOW CHIIBI COOMPAIOIIECH JTHMH3bBI
(271eKmponHnan 0emoncmpayus).

6. OnBITHI MO Pa3IoKEHUIO OEJIOT0 CBETA B CHEKTP (21eKMPOHHAA 0eMOHCIMPAUU).

7. OnBITHI 110 BOCHPHUATHIO LIBETA MPEIMETOB MIPU UX HAOIIOACHUU Yepe3 I[BETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJIEHUS

Onvimul Pezepghopoa v TunaHeTapHas MoJienb atoMa. Moaenb atoma bopa. Hcenyckanue u
noznowenue ceema amomom. Keanmeoi.

PagnoaktuBHOCTE. Anbgha-, 6ema- u eamma-uznyuenus. CTpOCHHE AaTOMHOTO siIpa.
Hyxnonnas moodenv amomuozo sopa. Hzomonwi. Paouoaxmuensie npespawenus. Ilepuoo
noypacnada amomHvix soep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsJ0BOTO M MAaccOBOro uucen. Peaxyuu
cunmesa u denenust soep. Ucmounuxu snepeuu Connya u 36630 (MC).

SnepHas sHepretuka. /lericmeus paouoaKmueHwvlX UIYHEHULl HA JHCUBbLE OP2AHUIMbL
(MC).

Hemoncmpayuu
CrexTpbl U3Iy4eHHS ¥ TIOTJIOLIEHHUS.

CriexTpsbl pa3IUyHBIX Ta30B.

CrnexTp BoAopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usinydeHus npupoAHBIX MUHEPAJIOB U IPOTYKTOB.
(Dpoumaflbuble J1abopamopnvle padomaol u OnvIMblL

N E



1. HccnenoBanue TPEeKoB: U3MEPEHUE SHEPTUH YACTUIBI 0 TOPMO3ZHOMY IIyTH (IO
dororpadusim) (Inekmponnan demoncmpayus).
2. N3mepenune pagnoakTuBHOTO (GOHA (I1eKMPOHHAA 0eMOHCMPAyUs).

IHoBTOpPHTENIBLHO-00001AKOIINI MOLYIb

[ToBTOpHUTENBHO-0000MIAIONMIT  MOJYJIb TNpEeAHa3HA4YeH JJig CHUCTEMaTu3aluud |
0000IIeHUsT TPEIMETHOTO COJICPKAHMS U OTIBITA IETETLHOCTH, PHOOPETEHHOTO MPH U3YYECHUU
BCET0 Kypca (PU3UKH.

[Ipy wm3ydeHMM JAQHHOIO MOZIYJIS PpEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BUIBI
NESTETPHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 0OydeHUs, (GOPMUPYETCsS €CTECTBEHHO-HAyJYHAs
IpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBJICHUN npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU 00BACHSTH (1)I/ISI/I‘I€CKI/I€ SABJICHUS, IPUMCHAA MMOJIYYCHHBIC 3HAHW A, PCIIATh
3aaa4u, B TOM YHCJIC KAUCCTBCHHLBIC U OKCIICPUMCHTAJILHBIC.

[TpuHIMIIHATBHO AESITENBHOCTHBIN XapaKTEP JAHHOTO pa3zesia peain3yercs 3a CUET TOro,
YTO yHalliueCs BBIMMOJHAIOT 3a/IaHKWA, B KOTOPBIX UM IMPCAJIaracTCsi:

® Ha OCHOBE MOJIyYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKUE SBICHUS
B OKpYKaIOIIEH MPUPO/IE ¥ TIOBCETHEBHOM KU3HHU;

® WCIIOJIB30BaTh IO PYKOBOACTBOM II€aarora HaydHbI€ METOABI UCCIICAOBAHUA CbI/ISI/I"IeCKI/IX
SIBJIGHPII)'I, B TOM YHCJIC IJId IIPOBCPKU TKITIOTE3 U MMOTYUCHUSA TCOPETUYCCKUX BBIBOJOB,

= OOBSACHATH C OMOPOW HA JUIAKTUYECKHI MaTepuai TOocjie OOCYKJICHHS C Ieaarorom

HAY4YHBIC OCHOBBI HanOo0JIee BAYKHBIX I[OCTI/I)KeHI/Iﬁ COBPEMCHHBIX T@XHOJ’IOFI/II\/'I, HampuMmep,

IMPAKTHUYCCKOTO HCIIOJB30BAHHA PA3JIMYHBIX MCTOYHHMKOB OHEPIrMHM HAa OCHOBE 3aKOHa

MPEBPAIICHUS U COXPAHEHMS BCEX U3BECTHBIX BUJOB SHEPIUU.

Kaxnas w3 TeM [OaHHOTO pas3fena BKIIOYAET HKCIEPUMEHTAIBHOE HCCIEA0BAaHUE
00o001Iaroero xapakTepa Ha YCMOTpEHHUE Meaarora u npu ero nomoinu. Pasgen 3aBepiiaercs
MPOBEACHUEM JUATHOCTUYECKON M OLIEHOYHOU paboThI 32 KypC OCHOBHOM IITKOJIBI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUYEBHOI'O ITPEIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUIA



B menom pesynbratel ocBoeHus oOydatonumucs ¢ 3[1P yae6HOro mpenmera «Du3ukay»
JOJKHBI COBIIAJATh C pe3ylibTaTaMU MPUMEPHON pabodeid mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsI.

Haubonee 3HaYMMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K O0y4EHHIO U 1IeJIEHAIPaBIEHHON IO3HABATEIbHOM 1EATEIbHOCTH;

YCTAaHOBKA Ha OCMBICIIGHHE JIMYHOTO OMbITa, HAOMIONeHWA 33 (U3HYECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIIEHUE PE3YIbTaTOB HAOIIOAECHUN 3a IPUPOIHBIMUA U TEXHOTCHHBIMU
SIBIICHHUSIMH C TIO3UINHA (PU3MYECKUX 3aKOHOB;

CIIOCOOHOCTH OLIEHHMBATh MPOUCXOSAIINE U3MEHEHUS U UX TOCIEeICTBUSA; POPMYIUPOBATh
U OLICHUBATh PUCKH, POPMHUPOBATH OIIBIT;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATENbHOCTh (TpHu
COBMECTHOM BBINIOJIHEHUH J1A00PAaTOPHBIX MPAKTUYECKUX padoT);

YMEHHE pa3anuyarh yueOHble CUTYyalluu, B KOTOPBIX ydamuiics ¢ 3[IP moxer neifictBoBaTh
CaMOCTOSITENIbHO, U CUTYyalluu, TJIe CIEIyeT BOCIOJIb30BaThCA CHPaBOYHONW MH(popManueldl u
JIPYTMMHU BCTIOMOTATEJIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh MPUHUMATh pEIIeHHE B KU3HEHHOW CHUTyalliM Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X0 00y4eHHs] PU3NUECKUX 3HAaHUHN B aKTyaJbHYIO CUTYAlIHIO;

CIIOCOOHOCTH COOMIONAaTh B TOBCEJHEBHOW >KM3HM IpaBHJia JTUYHOM O€30MacHOCTH Ha
OCHOBE NOHUMaHUA (PU3UUECKUX SIBICHUN U 3HAHUS 3aKOHOB (PU3UKU;

yYMEHHE KPUTUYECKU OIIEHUBATh MOJYYEHHYIO OT cobeceqHrKa MH(OPMAIHIO, COOTHOCS
€€ CO 3HaHHUEeM (PU3MUECKUX 3aKOHOB;

CIOCOOHOCTH MepeaTh CBOM COOOpakKeHUsI, YMO3aKIIOUCHUS TaK, YTOObI OBITh TMTOHSATHIM
JPYTUM Y€JIOBEKOM;

aJIeKBaTHOCTh MOBEJICHHS 00YJarOLIerocst C TOYKHM 3pEHUs OMIACHOCTU WM O€30MacCHOCTH
1151 ce0sl WU 171s1 OKPY>KAIOLIHUX;

yBa)K€HHE K TPYAY U pe3ysibTaTaM TPYAOBOH IesATEIbHOCTH;

yriIyOJeHHue MpeiCTaBIeHU O IeJOCTHOM KapTHMHE MHpa Ha OCHOBE NPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbIX 3HAaHUH U MPAKTUYECKUX YMEHH.

METANIPEAMETHBIE PE3YJIbTATbI

Ognadenue yHugepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OCUCH BUAMU:

BBISIBJISITH IPUYHHBI U CIICJICTBUS TIPOCTHIX (PU3HUECKUX SIBICHUH;

onpeneniath (hU3NYECKUe TOHATHUS, CO3/IaBaTh OOOOIIEHHs, YCTaHABIMBATh AHAJIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU VIS KIACCU(PHUKAIINH,
UCIIOJIb3Ysl CIIPABOYHYIO HH(POPMAIIHMIO U OMTUPASCh HA AITOPUTM YUeOHBIX JICHCTBUH;

yCTaHABIIMBaTh PUYMHHO-CJICJICTBCHHBIC CBSI3H, CTPOUTH JIOTUYECKOE PACCYKICHHE,
yMO3aKItoueHue (MHAYKTHBHOE, JCAYKTHBHOE, II0 aHAJIOTHMHM) M JIeJIaTh BBIBOJBI IO]I
PYKOBOJICTBOM TIE/Iarora;

WCKaTh UK OTOMpaTh HHPOPMAIIUIO UK IaHHbIE U3 HCTOUYHUKOB C YY€TOM IMPeAI0KEHHON
yueOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

co3/aBaTh, MPUMEHATh U MPEeOOpPa3OBbIBATh 3HAKU U CHUMBOJIBI, MOJEIH M CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1aY;

C TIOMOIIBIO MEarora Uik caMOCTOSITEIbHO MPOBOIUTH OTIBIT, HECIOKHBIN IKCIIEPUMEHT
M0 YCTaHOBIIEHUIO 0COOCHHOCTEN PU3NUECKOro 0OBEKTa WIIH SBIICHUS;

peoO0pa3oBbIBaThH HHGOPMAIUIO U3 OJTHOTO BUAA B APYTO# (TaONUIly B TEKCT U TIp.);

yCTaHABIUBATh B3aUMOCBSI3b (PU3WYECKUX SIBJICHHI U MPOIECCOB, UCTOIb3YS aITOPUTM
y4eOHBIX IEHCTBUI.

Ognaoenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUBHBIMU 0eUCHEUAMU:



OCO3HAHHO HCII0JIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUHM C 337aY€il KOMMYHHUKAIIUU
JUTSL BBIPQKEHUSI CBOMX MBICIIEH U MOTPEOHOCTEH IS TUTAHUPOBAHMSI CBOCH JICATEIbHOCTH;

OpraHu30BBIBATH YueOHOE B3aHMMOJACWUCTBHE B Tpynme (OmpeaensTh oOuiue Ienu,
pacnpenensaTh poju, 10roBapuBaThbCs ApYr ¢ APYrom U T. 1.).

L[EJICHAPABJICHHO HCIOJIb30BaTh WH(POPMAIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH,
HEOOXOAMMBIE JJISl PEIICHUS YUeOHBIX U MPAKTHUECKUX QU3NIECKUX 3a/1a4;

OpraHU30BBIBATH YYEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B MPOIIECCE 3aHATUN (PUZUKOU.

Ognadenue ynugepcanbHolMu yueOHbIMU PEYIAMUGHBIMU OCICINGUAMU.

MOHUMATh IIeJTM €CTECTBEHHOHAYYHOTO OOYUEHHsI, CTaBUTh M (POPMYIUPOBATH ISl CeOs
HOBBIE 33J1a41 B yueOe U 103HABATEIbHON AEATEIbHOCTH;

oOHapyxuBaThb U (opMyIupoBaTh y4eOHYIO MpoOieMy, ONpeAeNsiTh Leidb y4eOHOM
NeSITENIbHOCTH;

CaMOCTOSITEJIBHO WJIM C MOMOIIBI0 YUYMTENS IUIAHUPOBATh IYTH JOCTHKEHHS Leseld B
(u3nyecKux SKCIepUMEHTaX, B TOM 4YHCIE€ aJIbTepHATHUBHBIE, OCO3HAHHO BbIOMpaTh Hauboiee
3¢ deKTUBHBIE CIOCOOBI pEIIeHHs YUeOHBIX U T0O3HABATEIbHBIX 3a/1a4;

COOTHOCUTh CBOM IpPaKTHYECKHE JECUCTBHUS C IUIAHUPYEMBIMHU pPE3ylbTaTaMu,
OCYHIECTBJIATh KOHTPOJIb CBOEH JAESITENIBHOCTU B MPOLECCE JOCTHKEHUS pe3yibTaTa, OIPeaesaTh
CHOCOOBI JEUCTBUN B paMKax MPEJIOKEHHBIX YCIOBUIl U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYyaIUEH;

MPaBUJIBHOCTh BBIMOJIHEHHS] JKCIEPUMEHTAIbHONM y4eOHOW 3ajauM, COOCTBEHHbBIE
BO3MOYHOCTH €€ PEIlIECHUs;

BJIaJICHHE OCHOBAMU CaMOKOHTPOJIsl, CAMOOLEHKH, MPUHATHUS PELICHUI 1 OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOMN U MMO3HABATEIbHOM EATEIBHOCTH;

JlaBaTh aICKBATHYIO OLICHKY CUTYyalluu U IpeJularaTh IUIaH €€ H3MCHECHHS,

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH YUeOHOH 3a/1auH;

OCO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATbBI

TpeOoBaHusi K IpeIMeTHBIM Pe3yJibTATaAM 0CBOEHHS Y4eOHOro npeaMera «@usukay,
pacnpejeseHHbIe 10 roJaM 00y4eHHs

Pe3ynbratel no rogam GpopMynupyrOTCs O NPUHLIKITY J0OaBICHHS HOBBIX PE3YIbTATOB OT
rojia K roay (pe3yabTaTbl OUEpeIHOTO ro/ia 0 YMOTYAHUIO BKITIOYAIOT PE3Y/IbTaThl MPEAbLAYIINX
JeT).

7 KJIACC
[TpeaMeTHbIE pe3y/IbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y
00y4aroIuXcss yMCHHUM:

— OPHUCHTHUPOBATHCS B MOHATHAX M ONEPUPOBATh UMU Ha 0a30BOM ypOBHE: (DHU3UYECKHE U
XAMHUYECKHE SIBJICHUSA; HAONIOJCHUE, OSKCIEPUMEHT, MOJCIb, THIIOTE3d; CIAWHHIIbI
GbHu3MYECKUX BEIWYHMH; aTOM, MOJIEKYyJa, arperatHble COCTOSIHHS BeliecTBa (TBEPJOE,
KHUJIKOE, Ta3000pa3HOE); MEXaHHUYECKOE JBIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAaeKTOPHs, PaBHOJACHCTBYIOINAs cui, jaedopmarms (ympyras,
TUTACTUYECKAs), HEBECOMOCTh, COOOINAONINECS COCY/bI, C OMOPOW Ha JUAAKTUYCCKHI
MaTepua

— pasnuuath sABICHUS (TUQPQY3Us; TEIUIOBOE IBUKEHUE YaCTHUI] BEUIECTBA; PaBHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JBWKCHUE; HWHEPIMS; B3aUMOJICHCTBHE TEJ; pasHosecue
MEEPObIX Meil ¢ 3aKPEeNIEHHOU OCbIo 8palyeHus; iepeaada JaBIeHusT TBEPIBIMHU TeIaMHu,
KHUJIKOCTSIMA M Tra3aMH; atMocepHOE JaBlICHHWE;, IUIABaHUE TEJ; NpPEBpaIlCHHS
MEXaHUYECKOW SHEPTHH) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JCMOHCTPUPYIOIIUX  JIaHHOE  (U3UYECKOe  SBJICHHE, T[OCIE IPEIABAPUTEIHHOTO
0OCYXKJIEHHS C MeJaroroM;



pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NUECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B TOM
yrcie Gpusnyeckue SBICHHS B IPUPOJIE: IPUMEPHI IBUKECHHUS C PA3THYHBIMU CKOPOCTSIMH
B JKMBOW M HEKHUBOW NPUPOJIE; NECHCTBUE CWIbI TPEHUS B IIPUPOJE U TECXHUKE; BIUSHUE
aTMOC(EpHOTO JIaBJICHUS HA )KMBOM OpPraHu3M; IUIABaHUE PbIO; phIYar B Tele YEJIOBEKa;
P 3TOM IEPEBOJUTH IPAKTHYECKYIO 3ajauyy B Y4eOHYIO, BBIAEIATH CYILECTBEHHBIE
CBOMCTBA/IPU3HAKN (PU3NIECKUX SBICHHI C TIOMOIIBIO IT€arora;

OTIHMCBHIBATh M3YYEHHBIE CBOWCTBA TeN M (PU3MYECKHE SBJICHUS, UCHOJIB3Ysd (PU3UUECKUE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTb BEILIECTBA, BPEMsl, IyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, Cujla TPeHUsl, JaBieHue (TBEPIOro
TeNa, JKUJKOCTH, ra3a), BITAJKUBAIOLIAs CUJIA, MEXaHUYECKask paboTa, MOILHOCTb, IJIEYO
CHJIbI, MOMEHT CHJIbI, KOO((GUIIUEHT NOJE3HOTO JEHUCTBUS MEXaHU3MOB, KUHETUYECKas U
MOTEHIIMATIbHAS HEPTHsI) C ONOPOM Ha CXEMY; MPHU ONHUCAHUHU PACKPBHIBATh (PU3UUECKUM
CMBICIT HCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHMS U EIUHMIBI (PU3NYECKUX BEJIUYUH,
HAxXo0ums  Gopmynvl, cea3vleaOwUe OAHHYIO DUUYECKVIO BelUYUHY C OpYeUMU
BEUYUHAMY, CMPOUMb 2PAPUKU UZVUEHHBIX 3ABUCUMOCIEN (OUIUYECKUX BeNUYUH C
OIIOPOM Ha TUJAKTHUYECKUIM MaTepHalL;

XapaKTepU30BaTh CBOWCTBA TeJl, PU3NUECKHUE SBJICHUS U MPOIECCHI, UCIOJb3Ys MpaBUia
CIIOKEHHUS CUI (BIOJIb OJHOM TIpsiMOi), 3axow Iyka, 3axon Ilackans, 3axkon Apxumeoa,
npasuio pagHogecus pviuaza (610Ka), «3010mMoe npasuilo» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON »HHEpruM; MpU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3anuUCLIBAMb €20 MAameMamuyecKoe @ulpaxcenue noo pPyKo8OOCMEOM neodazo2a ¢
00cyaHcoenuem niana pabomol,

00BACHATH (pU3MUECKUE SIBJICHHUS, POLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil NMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: MpHU IMOMOIIM MEAArora BbISBISATH
MIPUYHUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKHX IIaroB ¢
omopoit Ha 1—2 W3y4eHHBIX CBOMCTBAa (PM3MUECKHUX SIBJICHUH, (PU3NUECKUX 3aKOHA WIIN
3aKOHOMEPHOCTH;

pelath THUIIOBBIE pacy€THbIC 3aJayd B 1JEHCTBHME C OMOPOM Ha aJIrOpPUTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO € MIEAaroroM, UCHOJIb3Ys 3aKOHbI U (POPMYIIbI,
CBSI3BIBAOIIME (PU3MYECKHE BEIMUMHBI: HA OCHOBE aHANIM3a YCIOBUS 3aJ]aud 3alHChIBaTh
KpaTKO€ YCJIOBHUE, MOJCTaBJIATh (DU3UYECKUE BEIUYUHBI B (POPMYNIBI U TMPOBOJIUTH
pacuéThl, HAXOIUTH CIPABOYHBIE JaHHbIE, HEOOXOJUMbIE [Tl pEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD NOJMYYEHHOU (DU3UUECKON BEJIMYUHBL;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIUIN (PU3NYECKUX METOJIOB
MIOCJIE MIPEIBAPUTENILHOTO OOCYXKACHHUS C MEeAaroroM; Mpy MOMOIIY Me/larora B ONMCaHuu
WCCIIEIOBAHUS BBIJICNATH IPOBEPSEMOE MPEANoNoKeHHe (TUMOTe3y), C OMOpod Ha
JUIAKTUYECKUM MaTepuas pas3inyaTh W UHTEPIPETUPOBATh IOJYYEHHBIH pe3ysbTarT,
HaXOJHTh MOCIe 0OCYKJIEHUS C TIeIaroroM OIMKUOKHY B XOJI€ OIBITA, JIEJIaTh BEIBOJIBI IO €r0
pe3ynbTaTam;

yMEThb HaXOJUTh C HUCHOJB30BaHUEM IUGMPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI O
HaOmoeHNI0 (pU3MYecKux SBICHUN WiM (PU3UUYECKUX CBOMCTB Teil: (GOpMYIUpPOBATh
IIpOBEpsiEMbIE MPEAIOJIOKEHHs], COOUpaTh YCTAHOBKY U3 MPEJUI0KEHHOT0 000pYA0BaHUS
C ONOpOM Ha CXeMy, 3allChiBaTh XOJ OMbITa W (OPMYIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM II€Jarora;

BBITIONIHATH MPSIMbIE M3MEPEHUsSl PACCTOSHUS, BPEMEHH, MacChl Tena, 0o0bEMa, CHIIbI U
TEMIEPATyphl C UCIOJIb30BAHMEM AaHAOTOBBIX M HHU(POBBIX MPUOOPOB C OMOPON Ha
QITOPUTM; 3alUCBhIBaTh TMOKa3aHUs NPUOOPOB C Yy4€TOM 3aJaHHON aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJIUTH COBMECTHO C MEJAaroroM HCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (DU3MUECKOM
BEITUYMHBI OT JPYrodl ¢ MCIMOJIb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JIBUKYLIETOCS TEJIa OT BPEMEHU JIBWKEHUS TEIIA; CUTbL MPEHUS CKOIbICEHUS
om eeca mena, kKauecmsa oOpabomKu no8epXHOCmer mejl U He3a8UCUMOCIU CUTbL MPEHUs



om NIOWAOU CONPUKOCHOBEHUS Mel; CUNbL YAPY2OCmU Om YOIUHEHUS. NPYIHCUHDBL,
8LIMANKUBAIOWEL CUIbI OM 00BbEMA NOZPYIHCEHHOU UYacmu meaa U Oom NIOMHOCMU
HCUOKOCMU, €€ He3a8UCUMOCIU OMm NIOMHOCMU mead, Om 2NYOUHbl, HA KOMOPYIO
NO2PYIHCEHO MeNo; YCI08Ull NIABAHU Mmel, YCI08UL PAGHO8eCUs pbluaea U OJI0K08); TIOJ
PYKOBOJICTBOM TI€larora y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOTO HCCIIEOBAHUS,
COOMpaTh YCTAaHOBKY M BBINIOJNHATH W3MEPEHUs, CIeaysd MpPeI0O)KEHHOMY IUIaHY,
(bUKCHpPOBaTh PE3YNbTAaThl TOJYYEHHOW 3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJC
MPEUIOKEHHBIX TAOJIHI] U TPAPHUKOB, A€TIaTh BEIBOABI 10 PE3yIbTaTaM UCCIIEIOBAHMS,

— COOTHOCHUTh KOCBEHHBIE H3MEpPEHHsS (H3MUECKMX BEIMYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTU U TBEPAOTO TENa; CHUJIa TPEHUS CKOJIBKEHHS; JIaBJIEHUE BO3/YyXa;
BBITAJIKMBAIOLIAs CUJIA, ACUCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTh TEJO; KOAPPUIUEHT
MIOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), Ceays NMPEAI0KEHHON UHCTPYKLUU; IIPU
BBINIOJIHEHUN U3MEpPEHUM TOJ pyKOBOJCTBOM I€Aarora cooupaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISATH 3HAU€HUE UCKOMOM BEIHYUHBI;

— coOmofaTte mMpaBUiia TEXHUKM 0€30mMacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHKEM TIOCIIE MPEABAPUTEIHLHOIO OOCYKIEHUS C I1€1aroroM;

— COMNOCTaBJIATh NPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OApOMETp, pblyar, MOJABHKHBIM U
HETIOIBVMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OTIOPOM Ha JUIAKTHYECKUN MaTepHa,

— XapakTepu30BaTh MPUHLUIBI IEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
MOCJIE MPEIBAPUTENBHOTO OOCYKIEHHs C MEAaroroM ¢ OMopoi Ha UX OMHCAHUS (B TOM
yyclie: MOAIIWIHUKH, YCTPOWCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc, MaHOMETP,
BBICOTOMED, MOPLIHEBOM HACOC, APEOMETP), UCITIOIb3Yys 3HAHUS O CBOMCTBAX (U3NYECKUX
SBJICHUHN 1 HE0OX0IMMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TpPUBOJUTH TpUMEpPHl / HaXOAWTh HH(POPMALMIO O TMpUMEpax MPaKTHYECKOrO
WCIIOJIb30BaHUS (PU3UUYECKHX 3HAHWM B TIOBCEJHEBHOM JKM3HHM JJs 00ecredeHus
0e30macHOCTH TpHU OOpalieHud ¢ TpudopaMHM W TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHUS 3710POBbsI 1 COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBECHHS B OKpY)Karolen
cpene;

— OCYILECTBJIATH C MOMOIIBIO Mearora oT00p UCTOUHUKOB HHpOpMaIu B cetu HTepHeT
B COOTBETCTBUU C 3aJJaHHBIM MOUCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUNA U
MyTéM CpaBHEHHUS PA3JIMYHBIX UCTOYHUKOB BBLACIATH MH(OPMALIHIO, KOTOpas SBISAETCS
MIPOTUBOPEYUBOI HIIM MOXKET ObITh HEJOCTOBEPHOIA;

— HCMOJb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYNISAPHYIO JUTEpaTypy
(U3MYECKOTO COJepKaHUs, CIIPABOUYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BIajeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HHPOPMAIIMH 13 OJTHOM 3HAKOBOM
CUCTEMBI B APYIYIO;

— co3daBaTh IOJ PYKOBOJCTBOM Iefarora ¢ OOCYXIEHHMEM IUilaHa paboThl KpaTKHe
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB HUHGOpMAIIUU
(u3MYECKOTO COAEp)KAaHUA, B TOM 4HCIE MyOIMYHO JAenaTh KpaTKue COOOIICHHS
0 pe3yabpTaTax MPOEKTOB UM y4eOHBIX UCCIEA0BAHUI; IPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh
W3yYEHHBIH TOHATHMHBIM anmapaT Kypca (HU3MKHM, COINpPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNEN;

— TIpU BBINOJHEHUHM Y4eOHBIX MPOEKTOB M HCCIEAO0BAaHMM MOJ| PYKOBOJCTBOM II€Aarora
pacripeniesiaiTe 00S3aHHOCTH B TpYIIle B COOTBETCTBUHM C IOCTAaBJIEHHBIMHU 3a/lauaMu,
CIIEZIUTH 32 BBINOJIHEHUEM IUIaHa JAEHCTBUM, aeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIa B
JESTEIbHOCTh TPYIIIbI; BBICTPaWBAaTh KOMMYHUKAaTMBHOE B3aMMOJCHCTBHUE, Y4YMTHIBAs
MHEHHUE OKPYKAIOLIUX.

8 KUIIACC
[MpeameTHBIE pe3yabTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y
o0yJaromuxcs yMeHHI:



OPUEHTUPOBATHCS B IOHATHSIX U ONIEPUPOBATH MMU HAa Oa30BOM YPOBHE: Macca M pa3Mephbl
MOJIEKYJI, TEIUIOBOE JBI)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBa,
KpUCTaNINYEeCKUEe M aMOp(HbIe Tena, HACHIIEHHbI 1 HEHACHIILIEHHBIN Map, BIAXXHOCTh
BO3/lyXa; TeMIepaTypa, BHYTPEHHsS SHEprus, TEIUIOBOW IBHUraTelb; AJIEMEHTAPHBIH
AIIEKTPUUYECKHIA 3apsil, JIEKTPUIECKOE I0JIe, MPOBOAHUKHA M TUDJICKTPUKH, ITOCTOSHHBIH
AIIEKTPUYECKHI TOK, MArHUTHOE TI0JIE;

pa3nuyaTh SBJICHHS IOCIE IPEIBAPUTEIHHOTO OOCYXKIEHHMS C IIEeJaroromM (TeIioBoe
pacimmpeHue/cxaTue, TeIonepeaaya, TeIIoBOe paBHOBECHE, CMAYNBaHNE, KATWIIISIPHbIE
SBIICHUSI, WCIIAPEHHE, KOHICHCAIWs, IUIABJICHUE, KpUCTaUM3aius (OTBEepAeBaHHeE),
KHTIEHHUE, Teruionepeaada (TeruionpoBOJHOCT, KOHBEKIIHS, U3IyUeHHE); AIICKTPU3ALUs
TEJI, B3aMMO/ICHCTBHE 3apSJIOB, JIEHCTBUS JIEKTPHUECKOTO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aMMO/ICHCTBIE MAarHWTOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHIYKIUS) TIO0 OMUCAHUI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX AaHHOE (pU3HUECKOe SBICHUE;

pacro3HaBaTh C TMOMOIIBIO TEJarora MpPOSBICHUE W3YyYCHHBIX (PU3HUYECKUX SBIICHHUHA
B OKpYKalOIIeM MHpE, B TOM 4uclie (pU3MUecKue SBJICHUS B MPHPOJE: MOBEPXHOCTHOE
HATsDKEHUE W KalWUIIPHBIE SBJICHUS B MPHUPOJIE, KPUCTALIBI B MPHPOJE, UIITydeHHE
Connia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEd,
CHera; JJICKTPHUYECKHE SBJICHUS B aTMocdepe, SIEKTPHUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipei( MOII0COB, pOJIb MATHUTHOTO TOJIS JUIS J)KU3HU Ha 3emie,
MOJIIPHOE CHSTHUE; TIPH ATOM TIEPEBOJUTH MPAKTUIECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SBICHUII;

OTIMCBIBAThH TIOJ PYKOBOJACTBOM IleAarora ¢ oOCYXJIeHHEeM IUTaHa pabOThl M3ydeHHBIE
CBOMCTBA TeJ U (PU3HUYECKUE SIBIICHUS, UCIIOJIB3Ysl (PU3NYECKHE BEIMUUHBI (TEMIIEPATYpa,
BHYTPEHHSS DSHEpPrus, KOJUYECTBO TEIUIOTHI, YJENbHas TEMIOEMKOCTh BEILECTBa,
yJelbHas TeIioTa IJIaBJICHUs, yJelbHas TeIuIoTa NapooOpa3oBaHus, yAelIbHas TEIIOTa
CrOpaHusl TOIUIMBA, KOA(QGUIMEHT TMOJIE3HOTO JAEHCTBUS  TEIUIOBOM  MAIMHBI,
OTHOCHTEJIbHAS BIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUM 3apsjl, CHJa TOKa, NIEKTPUUECKOE
HanpsHKEHHUE, CONTPOTUBIICHHE TPOBOJAHUKA, YAEIbHOE CONPOTUBIICHUE BEIECTBA, paboTa
U MOILHOCTb 3JIEKTPHUUYECKOr0 TOKA); IPU OIUCAHUU NIPABUIILHO TPAKTOBATh C MOMOILBIO
nejarora (pU3MYECKH CMBICH HCIIOJIB3YEMBIX BEJIMYMH, OOO3HAYEHUS U EIUHMILIBI
(Gu3nYeCcKuX BEIMYUH, HAXOAUTh (HOPMysbl, CBSA3BIBAIOLIME JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYrUMHM BEJIMYMHAMH, CTPOUTh TI'paQUKH HM3YYEHHBIX 3aBUCUMOCTEH
(U3NYECKUX BEIHYUH;

ONpeneNaTh IOocie IPelBApUTENBHOTO OO0CYXKIEHHs C IIelaroroM CBoOMcTBa Tel,
¢u3nyeckue SBJICHUS U IPOLECCHI, HCIOJIb3ys OCHOBHBIE MHOJOXEHHUS MOJIEKYJISIPHO-
KUHETHUYECKOM TEOpUM CTPOEHHUS BELIECTBA, NPUHIMII CYNEpHO3UIMU Hojed (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJ1s ydacTka LelH, 3aKOH
Locoyna—J/lenya, 3aKOH COXpaHEHUS DSHEPrUM; IPU 3STOM HAXOAMUTh CIIOBECHYIO
(GOopMYIMPOBKY 3aKOHa W €ro MaTeMaTHYeCKOE BBIPAKEHUE C ONOpoi Ha LU(pPOBBIE
o0Opa3oBaTesibHbIE PECYPCHI;

COOTHOCHUTbH MOJI KOHTpOJIEM Henarora (u3ndeckue Mpolecchl U CBOWCTBA Ted, B TOM
qucie U B KOHTEKCTE CUTYyalluil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, MpH MOMOIIH
nejarora BBISIBISTH MPUYMHHO-CJIEJICTBEHHbIE CBSI3M, CTPOUTh OOBsCHEeHHE M3 12
JIOTMYECKUX INaroB C OMOpoil Ha 1—2 M3yuyeHHBIX CBOICTBAa (PU3MUECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh THUIOBBIE pacu€THblE 3aJauyd B 1—2 JeWCTBUS € OMOpPOM Ha aIrOpHUTM,
MpeBApUTENILHO Pa300paHHbIi COBMECTHO C MEAAaroroM, UCHOJb3ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalOIME (PU3MYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jaul 3allMChIBATh
KpaTKoe YCJIOBHE, BBISABIIATh HEJOCTATOK TAHHBIX JUIS PELIeHUs 3a1a4H, BBIOMPATh 3aKOHbI
u (opmynbl, HeoOXoAWMBIE Al €€ pElLIeHHs, NPOBOJUTH pPacu€Thl M CpPaBHUBATh
MOJIydeHHOE 3HaueHHE (PU3NUECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMU;



UMETH MPEJICTaBICHHE O MPOoOIIeMaX, KOTOPhIE MOXKHO PEUIUTh MPU HOMOIIHY (PH3UUIECKUX
METOJIOB IIOCJE IMPEABAPUTEILHOIO OOCYXKAEHHS C IEeJaroroM; HCIOJb3Ysl ONUCAHUE
HUCCIICA0BaHMUs, BBIACIATE IIPOBECPACMOC IPCAIIOJIOXKCHUC, OLCHUBATH IIPABUJIBHOCTH
nopsaKa rnmpoBCACHUA UCCIICA0BAHUSA, ACIIATh BHIBO/bI,

YMCTb HAXOAWUTH C HUCIIOJIb30BAHHUEM III/ICI)pOBI)IX O6paSOBaTCJII)HI)IX PECYPCOB OIBITHI I1O
HaOMrOIeHUI0 (PU3MUYECKUX SIBIICHUH WM (U3UUECKUX CBOWCTB TeN (KaNWUIIPHBIC
SIBJICHHSI, 3aBHCHMOCTH [ABJICHUS BO3AyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH
IPOIIECCca OCTHIBAaHUSA/HArPEBAHMS IIPU M3TYYEHHUHU OT [IBETa U3ITy4JaroNeH/ OrI0maromeit
MOBCPXHOCTU,; CKOPOCTHb HCHAPCHUA BOALI OT TCMIICPATYPLI KUAKOCTHU M IIJIOIIAAX eé
MOBCPXHOCTHU, OJICKTpU3alUd TCEI U BSaHMOHeﬁCTBHG OJICKTPUYCCKHUX 3apAaa0B;
BSaHMOHeﬁCTBHC MOCTOAHHBIX MAarouTOB, BU3YyaJIM3allusd MAarHUTHBIX MOJICH TTOCTOSTHHBIX
MarHuToOB, )ICI\/'ICTBI/H[ MAar"guTHOIO I10JI4 Ha IIPOBOAHUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOICTBA AJIEKTPOJABHUraTeNs IOCTOSHHOTO TOKa): (hopMynnpoBaTh
MIpOBepsieMble MPEINOJIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHUS
C OTIOpPOM Ha CXEMY; ONUCHIBATh X0/ OTbITAa U (POPMYIUPOBATH BHIBOIBI 101 PYKOBOJICTBOM
IeAarora;

HUMCTHb MMPEACTABIICHHA O U3BMCPCHUU TEMIICPATYPHI, OTHOCHTEIBHOM BIAXKHOCTH BO31yXa,
CUJIBI TOKa, HAIPsOKCHUA C HCIOJIb30BAHUEM aHaJIOTOBBIX HpI/I60pOB n JaT4YUKOB
(1)I/I3I/I'-IGCKI/IX BCJIMYWH, IIpW IMOMOIIM II€aarora CpaBHHUBATL PE3YyJIbTaTbl I/ISMepeHI/Iﬁ C
y4€TOM 3aJJaHHON aOCOIOTHON MOTPEITHOCTH;

MIPOBOJUTH COBMECTHO C IEJaroroM HMCCIeI0BaHUE 3aBUCUMOCTU OJIHOW (hr3nyecKoit
BEJIMYMHBI OT JIPYrOH C MCIOJIb30BAaHMEM TNPSAMBIX H3MEpeHUil (3aBHCUMOCTb
COIIPOTUBJICHUA IPOBOAHWKA OT €TI0 JJIMHBI, IIJIOM[AaAX MOIMIEPEUYHOTO CEYCHHA U YACIIBHOT'O
CONPOTHBIICHUS BEUIECTBA IPOBOJHUKA; CHIBI TOKA, MAYHIETO 4Yepe3 NPOBOJHHK, OT
HaIPsDKEHHs HA IPOBOJHHUKE; HCCIECNOBAHHME IOCIECIOBATEIIBHOTO W INApauIEIbHOTO
COEJJMHEHUH IPOBOJHUKOB): IUIAHUPOBAaTh HCCIEIOBaHUE, COOUPATH YCTAHOBKY U
BBIIIOJIHATh U3MEPEHMs MOJ, PYKOBOJCTBOM IIE€JArora, Cienys MpeaaoKeHHOMY IUIaHY,
(buKCUPOBaTh pe3ybTaThl OJYYCHHON 3aBUCUMOCTHU B BUJIE TAaOIMI U TpaUKOB, AeIaTh
BBIBO/IbI IO PE3yJbTaTaM UCCIIEI0BaHMs NOCIE 00CYKAECHUS C I1€JaroroMm;

COOTHOCHTb KOCBEHHBbIE HM3MEpeHUs (PU3MYeCKUX BeIUYuH (yJesibHas TEII0EMKOCTh
BEIIECTBA, COIPOTUBICHHE MPOBOJIHUKA, Pab0Ta U MOIIHOCTh 3JIEKTPUUECKOr0 TOKA): C
IIOMOIIbI0  Mefarora IUIAHUPOBaTb HM3MEpPEHHs, CcoOMpaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY, CII€AYs IIPEIUI0KEHHOW NHCTPYKLMH, ¥ BBIYUCIIATh 3HAYCHUE BEJITUYHHBI;
couogaTh MpaBWila TEXHUKHM O€30IIaCHOCTH MpH  paboTe C  J1abopaTOpHBIM
000pyZI0BaHUEM IOCIIE MPEABAPUTEIBHOTO 00CYKICHHS C IIE1aroroMm;

COINOCTaBIATh C IOMOINBIO M€Jarora MIPUHIMIIBI JEHCTBHS HM3Y4YEHHBIX HpUOOPOB
U TEXHUUYECKUX YCTPOUCTB C OMOPOM HAa UX ONMUCAHUA (B TOM YHUCIIE: CUCTEMA OTOIICHUS
JIOMOB, TMTPOMETp, MapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK 3JIEKTPUUECKOM
SHEPIUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPBI, HArpeBaTENIbHBIE  3JIEKTPONPUOOPHI
(mpuMmepsl), BIEKTPUYECKHE IPEAOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOBUIATEIb
IIOCTOSIHHOTO TOKa), MCIOJb3ys METOAMYECKHE MaTepualbl O CBOMCTBaX (PM3MUECKUX
SBJICHUH 1 HEOOX0MMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MOCIE MPEABAPUTEIBHOTO OOCYKJICHUS C MIEaroroM MpoCThie TEXHUYECKHE
YCTPOMCTBA M HW3MEpHUTENbHbIE MNPUOOPHI IO CXeMaM M CXEMaTHYHBIM PHCYHKaM
(’KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JABUraTellb BHYTPEHHETO
CrOpaHHMsi, JIEKTPOCKOII, PEOCTAaT); COCTABIATH CXEMBl JJIEKTPUYECKUX LENed C
[IOCJIEAOBATEIBHBIM U IApaJUIEJIbHbIM COCIUHEHUEM DJIEMEHTOB, COOTHOCS YCIIOBHBIE
0003HaUEHHSI HIIEMEHTOB MIEKTPUUECKUX LIEMeH;

OPUBOAUTH  MPUMEPHI/HAXOAUTh  WHPOpPMALMI0O O  TNpUMepax  MPaKTHYECKOTO
UCIOJNb30BaHUS (U3NYECKUX 3HAHUW B TOBCEJHEBHOM JKM3HM Ui oOecrneyeHus
0e30MacHOCTH Tpu oOpalieHMH C HpudopaMH M TEXHHUYECKUMH YCTPOHCTBaMH,



COXpaHEHHs 3/10POBbs U COOMIOACHUS HOPM KOJIOIMYECKOTO MTOBEJCHUS B OKPYKaIOIIEH
cpene;

OCYIIECTBIISITH C MOMOUIBIO MEAarora MOMcK MHGOpMAK (U3UIECKOTO COIACpPKAHUS
B ceTu MIHTEpHET, Ha OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS JOMOJIHUTEIbHBIX
HCTOYHUKOB BBIIEIATh UHQOPMALMIO, KOTOpash SBJISETCS NMPOTUBOPEUMBOM WM MOXKET
OBbITh HEI0CTOBEPHOI;

HCII0JIb30BaTh IPU BBINOJIHEHWU Y4YE€OHBIX 33JaHUM OTOOpPaHHYIO IEAAroroM HAy4HO-
MOTYJISIPHYIO JTUTEPATYPy (PU3UUECKOTO COACPIKaHUs, CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT; BmajneTb NpuéMaMH KOHCIEKTHPOBAHHMS TEKCTa, IPEOOpa3OBaHUS
uHbOpMAlMA W3 OJHOW 3HAKOBOW CHCTEMBI B JPYIyl0 C ONOPOH Ha alroOpuT™M H
YTOYHSIOIINE BOIIPOCHI MIEarora;

CO3/1aBaTh MO PYKOBOJACTBOM IleAarora ¢ oOCyX/JIeHUEM IlIaHa pabOThl MUCbMEHHBIE U
KpaTKue YCTHbIE cooOuieHus, o0oO0mass MHGOpPMAIUI0 M3 HECKOJBKHMX HCTOYHHUKOB
(u3nYecKoro cofepKaHusl, B TOM YHCIE MyOJIMYHO NMPEACTABIATH PE3yJIbTaThl MPOEKTHOM
WM UCCIIEA0BATEIbCKON NEATENbHOCTH; MPU 3TOM I'PAMOTHO MCIOJIb30BaTh W3Y4YE€HHBII
MOHATUIHBIN anmapaT Kypca QU3UKH, COTPOBOXKIATH BBICTYIVIEHUE TIPE3EHTALNEH;

IIpH BBINIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIEIOBAaHUM (U3NYECKHX IPOLIECCOB IMOJ
PYKOBOJICTBOM II€[arora pacrpeneisiTh OO0S3aHHOCTM B TpyIINe B COOTBETCTBUH C
MIOCTaBJIEHHBIMHU 33JJauaMu, CJI€IUTh 3a BHIIOJIHEHUEM I1J1aHa AeWCTBUMA U KOPPEKTHUPOBAThH
€ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIaJ B JIEATEIbHOCTH I'PYIIbI; BHICTPAUBAThH
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peiiaTh KOH(PIUKTHI.

9 KJIACC

[IpenmeTHbie pe3yabTaThl Ha 0A30BOM YpOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y

00yJaroIIMXcsi YMEHUMN:

OPUEHTUPOBATHCS B MOHATHIX U ONIEPUPOBATH MU Ha 6a30BOM YpPOBHE: CUCTEMa OTCUETA,
MaTepuagbHasi TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTb MEXaHHYECKOTO JBHXKEHUS,
nepopmanus (ymnpyras, IIacTU4YecKas), TPEHHE, YeHmpocmpemumenvbHoe YCKOpeHue,
HEBECOMOCTh U MEPErpy3KH; IEHTP TAKECTH; aOCOTIOTHO TBEPIOE TEJO, LEHTP TIKECTH
TBEPAOrO Tejla, paBHOBECHE; MEXaHMYECKUE KOoyeOaHUs U BOJIHBI, 3BYK, HH(Pa3BYyK
U yABTPA3BYK; JJIGKTPOMArHUTHBIE BOJIHBI, IIKala D3JEKTPOMAarHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U AaJIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U no2lloujenus; anbda-, 0eta- u
ramMma-Hu3JIydeHus, U30TOIbI, S/IepHAast SHEPTeTHKA;

COOTHOCHTbH SIBJICHUS MIOCIIE MPEBAPUTEIHLHOIO 00CYKICHUS C NIEAaroromM (paBHOMEpPHOE
U HEpaBHOMEPHOE MPSAMOJIMHEHHOE MABW)KEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
NBUKEHHE, CBOOOJHOE TMaJeHHe TeJ, PAaBHOMEPHOE [BIKEHHE [0 OKPYKHOCTH,
B3aUMO/ICHCTBUE TeJl, PeaKTUBHOE JBMKEHHE, KOJle0aTeNbHOE ABIKEHUE (3aTyXalolIe U
BBIHYXJICHHbIE KOJeOaHusl), pPE30HAHC, BOJHOBOE JBWKEHHE, OTpa)KCHHE 3BYKa,
MPSMOJIMHENHOE PACIpOCTpaHEHHUE, OTPAKEHHWE U TNPEJOMJICHHE CBETa, IOJIHOE
BHYTpEHHEE OTpa)XCHHE CBETa, pa3joKeHUEe OeIoro cBeTa B CHEKTP M CIOKEHHE
CHEKTPalbHBIX  IIBETOB, JUCIEPCHs  CBETa, ©CTECTBEHHas  PaJUOaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa H3JIy4YeHUs) IO OINUCAHUI0 HMX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBICHHE;
pacmo3HaBaTh C MOMOIIBIO TIEAarora MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUN
B OKpY)KaroleM Mupe (B ToM 4yucie (pusndeckue IBICHUS B IPUPOJIE: TPUITUBBI U OTIIUBEI,
nBKeHHe TuiaHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE JBUKEHHE >KMBBIX OPraHU3MOB,
BOCIIPUSATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, LIYyHAMH, 5XO,
I[BeTa TeJl, ONTHYECKHE SIBICHUS B MPHUpPOJAE, OMOJIOTHYECKOE [EHCTBUE BUIMMOTO,
yABTPAPHOIETOBOTO M PEHTTE€HOBCKOTO M3JTyUEHUI; €CTECTBEHHBIN paMOaKTUBHEIN (OH,
KOCMHMYECKHE JIy4H, PaJMOAKTUBHOE H3JIyYeHUE MPHUPOJHBIX MHUHEPAJIOB; JEHCTBUE
PaIMOAKTUBHBIX HM3IYYCHHUN Ha OpPraHW3M 4YelOBEKa), MPHU 3TOM IMOJ PYKOBOJCTBOM



nejarora TMEpeBOIUTHh MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIJICNATH CYLIECTBEHHBIC
CBOMCTBA/IPU3HAKN (PU3NUECKUX SBICHUA;

OTMCBHIBATH TOJ PYKOBOJICTBOM II€Aarora ¢ OOCYXJCHHEM IUlaHa pabOThl M3yYCHHBIC
CBOMCTBA Tel M (PU3MYECKHE SBICHUSA, UCIONb3YS (PU3NUECKUE BEIMYMHBI (CpEAHAS U
MT'HOBEHHAsi CKOPOCTh TeJla TP HEPAaBHOMEPHOM JBIDKEHHUH, YCKOPEHHUE, NIEpEeMEIICHUE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYrOCTH, CHJA TSHKECTH, YCKOpEHHUE
cBOOOTHOTO TAJeHUs, BEC Tea, UMITYIIbC TeJa, UMITYJIbC CHIIbI, MEXaHH4YecKas padoTa u
MOIITHOCTh, TOTCHIUAIbHAS SHEPTHsl Tela, TMOAHATOTO HAJ IMOBEPXHOCTBIO 3EMIIH,
MOTCHIMANIbHAS DHEPrUs CXKATOM TPYKUHBI, KHHETHYECKAas JHEPTUs, MOJHAs
MeXaHMYeCKasi SHEPTHs, IEPHUO/I ¥ YacTOTa KOJIeOaHUH, [UTMHA BOJIHBI, TPOMKOCTb 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb NPEIOMIICHHUS CpeIbl); MPH OIMCAHHH C
MTOMOIIBIO YYUTEJIS PABHIIBHO TPAKTOBATh (PU3NIECKUN CMBICI UCTIOJIb3YEMBIX BEIIMYHH,
0003HaueHHSI U €NUHUIIB (PHU3UIECKUX BEIHYUH, C OMOPOH HA METOAMYECKHX MaTepHal
HaXOJUTh (OpMyJbI, CBS3BIBAIONINE JAHHYIO (HU3UYECKYI0 BEIHYUHY C JAPYTHMHU
BEJIMYMHAMHM, CTPOUTH IPa(UKN N3YUEHHBIX 3aBUCUMOCTEH (PU3HUECKIX BEINYHH;
XapaKTepU30BaTh TOCIIE MPEABAPUTEIBHOTO OOCYXIEHUS C TEeNaroromM CBOWMCTBA Tel,
¢bu3nveckne SBICHUS W TPOLECCHI, HCIONB3yS 3aKOH COXPAHEHUS HSHEPTUH, 3aKOH
BCEMHUPHOTO TSTOTCHHUS, MPHHIUI CYMEPIO3UIUN CHJI, TPUHIMII OTHOCHUTEIHHOCTH
lanunesi, 3akoHsl HBIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAKCHUS H
MIPETIOMJICHHUST CBETA, 3aKOHBI COXPAaHEHHS 3apsI0BOTO U MaCCOBOTO YHCEIN TPH SICPHBIX
PEaKIHsX; P 3TOM HaXOIUTh CIIOBECHYIO (DOPMYTHPOBKY 3aKOHA M €r0 MaTeMaTHIECKOE
BBIpaXKEHUE C OMOPOH Ha I (poBEIE 00pa30BaTEIBHBIE PECYPCHI;

COOTHOCHTBH TIOJT KOHTPOJIEM Temarora (u3ndeckue MpoIlecChl W CBOWCTBA TEJ, B TOM
YHCIie U B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH PU
MOMOIIM TeJarora MPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIIaroB ¢ OMOpOdW Ha 2—3 H3y4YEHHBIX CBOMCTBAa (PH3WUYECKUX SIBJICHHM,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelmarb THUIOBBIE pacdy€THBIE 3amadyd B 1—2 JEHCTBUA € ONOPOM Ha AJITOPHUTM,
MpeIBAPUTENILHO Pa300paHHbI COBMECTHO C, UCHOJB3Yysl 3aKOHBI U (HOPMYJIBI,
CBSI3BIBAOIIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBHUS 3aJ]aud 3aliChIBAaTh
KpaTKO€ YCJIOBHE, BBISBIISATH HEIOCTAIOIINE WM U30BITOYHBIE JAHHbIE, BEIOUPATh 3aKOHBI
u hopmyIibl, HEOOXOAUMBIE IJIsl PEIICHHUs, TPOBOAUTH PACUETHI U OL[EHUBATh C IIOMOIIIBIO
YUUTEINS PEATMCTUYHOCTD TOJYYSHHOTO 3HaYeHUS! (PU3NYECKOM BETUUHHBI;

HMMETh MPEeJICTaBIeHHE O MpobaemMax, KOTOPbIe MOYKHO PEIIUTh MPH MOMOIIU (PU3HUECKUX
METO/IOB; HCIIOJIb3Yysl ONMKMCAHUE HCCIEA0BaHUs, MOCIe MPEABAPUTEIHHOIO 00CYKICHUS C
MeJaroroM BbIAETATH IPOBEPSIEMOE MPEANONI0KEHHUE, OIIEHUBATh PABUILHOCTD MOPSIIKA
MPOBEJICHUSI  MCCIEAOBaHUA, JeJaThb BbIBOJAbI, HWHTEPIPETUPOBATH  PE3YAbTaThI
HaOIIO/ICHUH U OIBITOB;

yYMETb HAaXOJUTh C HUCHOJB30BaHUEM HUMPOBBIX 00pa30BATEILHBIX PECYPCOB OMBITHI IO
HaOMOICHUIO (PU3UYECKHUX SIBICHUNA WM (PU3NYECKHX CBOWCTB Tell (M3yue€HHE BTOPOIO
3akoHa HbIOTOHA, 3aKOHa COXpaHEHHsI SHEPTHU; 3aBUCHUMOCTh IepHoja KoseOaHuit
NPY)KUHHOTO MasiTHUKAa OT MaccChl Ipy3a U >KECTKOCTU NMPYXUHbI U HE3aBUCHUMOCTH OT
aMIUTUTYAbl MalbIX KoJjeOaHWii; NMpsAMOIMHENHOE paclpoCTpaHEHHE CBETa, PAa3JIOKEHHE
0esoro cBera B CHEKTP; U3yUYeHHE CBOMCTB M300pakeHUs B IUIOCKOM 3epKajie U CBOWCTB
n300pakeHus mpeaMeTa B coouparonieil 1MH3e; HalmoIeH!e CIUIOIIHBIX U IMHeHyaThIX
CIEKTPOB M3JIYYEHUS): CAMOCTOSITEIBbHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
0o0OpyZOBaHUSI C ONOPOH Ha CXEeMy; OIHUCBHIBaTh XOJ OIbITa U €ro pe3yibTaThl,
(opMynHpOBaTh BBIBOABI IO PYKOBOJICTBOM I1€arora;

IPOBOJIUTH TPH HEOOXOJUMOCTH CEpPHIO MPSAMBIX H3MEPEHUH, ONpeaeNss cpelrHee
3HaYeHHE HU3MEpSIeMO BEIMYUHBI (POKYCHOe paccmosanue cooupaloweli JIUH3bL);
000CHOBBIBATh BHIOOD crioco0a M3MEPEHHs/M3MEPUTEIBHOTO PHOOpa;



MIPOBOJIUTH COBMECTHO C MEJaroroM MCCIEI0BAHUE 3aBUCUMOCTEH (DPU3NYECKUX BEITHMYUH
C UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHMHM (3aBUCHMOCTb IIyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKGHMM ©0€3 HadallbHOM CKOpOCTH; TiepuoAa KoseOaHui
MaTEMaTHYCCKOTIO MadTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yI'JIa OTPpAKCHUA CBETA OT YIJia
MaJICHUS ¥ YIiia MPeIOMIICHHSI OT YIJIa MaJeHus): TTocie 00CYKIESHHS IO pyKOBOJICTBOM
nejarora IJIaHUPOBATh MCCIIEAOBaHUE, COOMPATh YCTAHOBKY, (PHKCHPOBATH PE3yIbTaThI
HOJIy‘-IGHHOfI 3aBUCUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYHNH B BHUJC Ta6J'II/IIl u Fpa(l)I/IKOB, JacjaaTb
BBIBOJIBI I10 PE3YJIbTaTaM UCCIICAOBAHUA,;
COOTHOCHTH KOCBEHHBIC HW3MEpEHHUs (U3NUECKUX BEIMYUH (CPEOHSS CKOPOCTh U
YCKOpEHHE Tella TPU PaBHOYCKOPEHHOM JBIIKEHHH, YCKOPEHHE CBOOOTHOTO MaJeHUs,
KECTKOCTh MPYXKHUHBI, KOXPPUIMEHT TPEHUSI CKOJBXKEHUS, MeXaHudyeckas paboTa
1 MOIIHOCTB, 4HaCTOTA U NEPUO T KOJIEOaHWIT MAaTEMAaTUYECKOTO U MMPY’KMHHOT'O MassTHUKOB,
OTITUYECKasi CHJIa COOMpArONIEH JIMH3BI, PaTIMOAKTUBHBIA (DOH): C TIOMOIIBIO Tenarora
IIaHUPOBATb H3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATH
U3MEPCHHA, CIICAYA HpC}IJ'IO)KeHHOI\/'I HHCTPYKOWH, BBIYHUCIATL 3HAYCHUC BCIIMYUHBI U
AHAJIM3UPOBATH MMOJYYCHHBIE PE3YJIBTATHI C YYETOM 3aJJaHHOW MOTPEINTHOCTH U3MEPEHUN;
coOnrofaTh TMpaBWJa TEXHUKHM Oe30macHOCTH mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM IIOCIIE TIPEABAPUTEIHLHOTO OOCYKICHHS C TIEIaroToM;
COIIOCTAaBJIATh C IOMOIIBIO II€Jarora OCHOBHBIC IIPU3HAKU HN3YUCHHBIX (I)I/ISI/I'-ICCKI/IX
MoOJIeNIel: MaTepuabHas TOYKa, aOCOJTIOTHO TBEPIOE TEJIO, TOUCYHBIH MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENb aTOMHOTO S/ipa C
OIMOPOM Ha METOJAUYECKUE MaTEPHUAJIbI;
XapaKTepU30BaTh TIOCIE MPEIBAPUTEILHOTO OOCYKICHHUS C TIEJaroroM MpPUHITHITEL
JNEeUCTBUS U3y4EHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMIOPOM Ha UX ONMHCcaHus (B
TOM 4YHCJIE: CIUAOMETP, JATYUKHU MOJI0KEHHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIO0T,
OYKH, IEpUCKOI, (poToarmapar, ONTUHYECKHE CBETOBO/IbI, CIIEKTPOCKOTI, T03UMETP, KaMmepa
Bunibcona), ucnosib3ys nugpoBbie 00pa3oBaTeIbHBIC PECYPCHI;
HCI0JIb30BATh MO/ PyKOBOJICTBOM II€/Iarora CXeMbl M CXeMaTHUYHbIE PUCYHKHU MU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIHHBIX IPHUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
pelieHnd  y4eOHO-TIPaKTUYECKUX 3a/ay; ONTHYECKUE CXEeMbl [UIsi TOCTPOEHUs
M300pakeHuil B IJIOCKOM 3epKajie M coOuparomieit JmH3e;
NPUBOJUTh  NPUMEPBI/HAXOOUTh  HH(pOpMaLMIO O  MpuUMepax  MPAKTUYECKOTO
WCIIOJIb30BaHUs (PU3UUYECKHX 3HAHMM B TIOBCEJHEBHOM JKM3HHM JJs 0OecredeHUs
0€30MacHOCTH TMpH OOpallleHHd C MNpudopaMH U TEXHUYECKHMMH YCTpOIlCTBamH,
COXPaHEHHUS 37J0POBbs U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYXKAIOIIeH
cpene;
OCYILIECTBIISITH 1OJ] PYKOBOACTBOM TMejaarora moucK uHGopManuu (GU3NIECKOrO
colepkanus B cet HHTepHET, caMOCTOATENbHO (GOPMYIHPYs MOUCKOBBIA 3ampoc,
HaXOJHUTh IyTH OIpEAeJeHHs] JOCTOBEPHOCTH MOJYy4EeHHOM HWHGOpMAlMd Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOJHUTEIbHBIX UCTOUHUKOB;

— UCIOJIb30BaTh MpPHU  BBINIOJHEHUM Y4eOHBIX 3aJaHUN  OTOOpPAHHYIO

[I€1ar0roM Hay4YHO-TIOMYJISIPHYIO JIUTepaTypy (hU3HUYECKOro CojAep:KaHUs, CIpaBOYHbIE
MaTepualibl, pecypchl ceTh MHTepHeT; BiajeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus WH(GOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYT'YIO C ONOpPOil Ha
QJITOPUTM M YTOUHSIOIME BOIIPOCHI TI€1arora; co3AaBarh Mol pyKOBOJICTBOM IEAArora ¢
oOcyX/IeHHeM I1aHa paboThl MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(pOPMAIIUU
U3 HECKOJBKUX HMCTOYHHMKOB (PU3MUYECKOTO COJEp)KaHus, MyOIMYHO MpPEeCTaBIATh

PE3YyJIbTAThI HpOCKTHOﬁ WIN HCCIeI0BaTeIbCKOMN ACATCIIbHOCTU; IIPpU 3TOM TI'PaMOTHO



UCIIONb30BaTh W3YYCHHBIH MOHATUHHBIN amnmapar H3ydaeMoro pasiena (U3UKH H

COIMPOBOXKJATh BBICTYIUICHHE Tpe3eHTalueld ¢ Yy4€TOM OCOOCHHOCTEH ayAuTOpUHU

CBEPCTHHKOB.
Paznen Tema Komnuectso B ToM uucie B ToM uucie
4acoB 1a00PaTOPHBIX | KOHTPOJIBHBIX
pabot pabot
7 kaacc
1. Brenenue ®usnka u puzndeckue 4 1 -
METO/IbI H3yUCHHUSI TIPUPOIBI
2. [lepBoHayanbHbBIEC CBEACHUS O 5 1 -
CTPOCHUH BEIEeCTBA
3. |B3aumogeiicTBHe TeI 21 2
4. |laBnenue TBEpABIX T, KUIKOCTEH 1 20 2
ra3oB
5.  |PaGoTa m MOIITHOCTh. DHEPTHUSI 14 1 0
6. [Peseps 4 0 1
HToro 68 8 5
8 kaacc
1.  [TermoBble IBICHUS 12 1 1
2. |I3MeHeHue arperaTHbIX COCTOSIHUI 11 1
BEIECTBA
3. [DNeKTpHYeCKHe SBICHUS 27 5 1
5. [DNEeKTpOMarHUTHBIE SBJICHUS 7 1 0
6. |CBeToBbIC SBICHUSA 7 0 0
7. [loBTOpenue 3 0 1
8. [Pesepn 1
Htoro 68 8 4
9 kJaacce
1. [3aKOHBI B3aUMOJICICTBUS U IBUKECHUS 35 2 2
Te
2. MexaHu4ecKue KoJieOaHUS U BOJTHBI 15 1 1
3. [D7eKTpOMarHUTHOE MOJe 25 2 1
4. ICtpoenue aTomMa U aTOMHOTO S7Ipa. 14 2 1
Vcriosib30BaHKE SHEPTHUH AaTOMHBIX
s11eD
5. [Ctpoenue u 3BoIONIMS BeeneHHon 8 0 0
Peszeps 5 0 0
HUroro 102 7 5
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