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1. HosicHUTEJABLHAA 3aNHCKA

AnanTupoBaHHasi padoyasi nporpamMMmMa no ¢Qusuke I O00YyHAOUIUXCHA C 3aJepPKKOI
ncuxuyeckoro passurus (najgee — 31IP) Ha ypoBHe 0CHOBHOI0 00111er0 00pa30BaHHUA MOATOTOBJICHA HA
OCHOBe:

- @enepanbHOro roCcy1apCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00I11ero 00pa3oBaHus
(ITpuka3z Munnpocsemienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM
rocturu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (nanee — ®I'OC O00);

- AJjanTupoBaHHOW OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO o0OmIero o0pa3oBaHUs
oOyJaromuxcs ¢ 3aepKkoi ncuxudeckoro paszputus (ganee — AOOIT OO0 3I1P);

- Paboueii mporpamMmbl OCHOBHOro oOmiero oOpasoBaHus 1o npeamery «@Pusukay; - Konuenuuu
npenoaBanHust yuyeOHoro mpenmera «®Pusnmka» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoit
®denepannu, peaausyonX OCHOBHbIE 00111e00pa30BaTelIbHbIE IPOTPAMMBbI;

- IlpumepHoii mnporpamMmbl BOCHUTAHMS, C YUYETOM paCHpElElICHHbIX IO KJaccaM IPOBEPSEMBIX
TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS AJaNTHUPOBAHHOW OCHOBHOW 0Opa30BaTeIbHOM MHPOrpaMMbI
OCHOBHOTO 00111eT0 00pa3oBaHus 00yUYaIOMINUXCS € 33AEPIKKON IICUXHUYECKOTO PA3BUTHA.

OO0mas xapakrepucTuka yueOHOro npeamera « ®uznka»

VYuebubii npeamer «®dusmka» SABISAETCA CUCTEMOOOPA3YIOMIMM JUIS  €CTECTBEHHOHAYYHBIX
MPEIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI MUPO3/IaHUs SBISIOTCS OCHOBOM COAEpKaHUsI KYPCOB XUMHH,
ouosiornu, reorpagun U acTpoHOMHUH. PHU3MKA BOOPYXKAET OO0YJArOIIUXCS HAYYHBIM METOIOM ITO3HAHWUS,
MO3BOJISIFOIINUM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY>KAIOLIEM MHpE.

[Ipenqmer MakcMManbHO HampaBieH Ha (OPMHUPOBAHHWE MHTEpPECca K MPHPOTHOMY M COLHATHHOMY
MHUpY, COBEpILIECHCTBOBaHHE MO3HABATEeNbHOIN AesTenbHOCTH oOyuatomuxcs c¢ 3[IP 3a cuer oBnaaeHus
MBICJIUTEIIbHBIMUA OTIEPALMsIMU CpPaBHEHHUS, OOOOIICHUS, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHeHUuEe, popMUPOBAHUE BO3MOKHOCTEH COBMECTHOM J1€ATEIHHOCTH.

N3yuenne ¢usukn crnocobcTByeT pasButhio y oOyuatommxcst ¢ 3IIP  mpocTtpancTBeHHOTO
BOOOpa)keHUs, (PYHKIIMOHAIBHON TPaMOTHOCTH, YMEHHUS BOCIPHUHUMATh U KPUTHYECKU AaHAIU3UPOBATH
nHOPMAIINIO, IPEACTABICHHYIO B PAa3UYHBIX (opMax. 3HAUMMOCTh MpPEAMETa JJISl PA3BUTHUS KU3HEHHOU
KOMITETEHIIMH OOYYAaOIINXCs 3aKII0YAaeTCs B YCBOCHHH OCHOBBI (DU3MYECKHMX 3HAHUM, HEOOXOIUMBIX IS
MTOBCETHEBHOM >KM3HHM; HABBIKOB 3JIOPOBOTO M 0OE€30MacHOro JUIsl YEJIOBEKA U OKpPYXKalolled €ro cpemsl
oOpa3a XU3HH; POPMUPOBAHUU IKOJIOTUIECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT conaepkaHue oOyuyeHus: mpenMery «®dusmka» ¢ ydyeToM OCOOBIX
oOpa3oBatenbHbIX MNOTpeOHOCTEH oOyuatonuxcs ¢ 3[IP. OBmageHue AaHHBIM Y4YEOHBIM TPEIMETOM
MPEACTABIISIET OMNPEACIICHHYIO TPYAHOCTh M oOydarontuxcs ¢ 3IIP. OTo cBsizaHO ¢ 0COOEHHOCTAMH
MBICTUTENILHON JESITeNbHOCTH, MEPUOAMYECKUMHU KOJeOaHWSIMU BHHMMAHUSA, MalbiM OOBEMOM MaMSITH,
HEJ0CTAaTOYHOCTBIO O0ILEro 3anaca 3HaHU|, TOHWKEHHBIM TO3HABATEJIbHBIM HHTEPECOM U HUZKUM YPOBHEM
pEYEBOro pa3BUTHSL.

st mpeoponeHust TpyaHOCTEH B M3y4eHUH ydeOHoro npeamera «dusnkay HeoOXoauma aganTaius
o0beMa M XapakTepa y4eOHOro Marepuaia K T03HAaBaTeNbHBIM BO3MOXKHOCTAM JIAHHOW KaTeropuu
oOyJaromuxcsi, y4eT X OCOOEHHOCTEH pa3BUTHUS: HCIIOJIIb30BAHHME ANTOPUTMOB, BHYTPHUIPEAMETHBIX H
MEXITPEAMETHBIX CBA3EH, IOCTENIEHHOE YCIOKHEHNE U3YyYaeMOro MaTepHaia.

Jannass mnporpamMma KOHKPETU3HPYET COAEpXaHHE TMPEAMETHBIX TE€M B COOTBETCTBUU C
TpeOoBaHUSIMHU 00Pa30BATEIHLHOTO CTAaHAAPTA, PEKOMEHIYEMYIO IMOCIEI0BATEeILHOCTh U3YUCHHUS Pa3/IelioB
(GUBUKA C yYeTOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKA Y4YeOHOTo TIpolecca,
BO3PACTHBIX U TCUXOJOTHYECKUX OcoOeHHocTel oOywaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOrO 0OIIEro
o0Opa3oBaHMUsl, OIpeaeNIsieT MUHUMAIbHBIN HA0Op OMBITOB, IEMOHCTPAIIH, TPOBOAUMBIX YUUTEIEM B Kilacce,
n1abopaToOpHBIX PaboT, BHITIOTHAEMBIX 00yYaIOIUMUCS.

Metoandeckoil OCHOBOW m3ydeHusi kypca «Dusuka» Ha ypoBHE OCHOBHOTO 00IIero oopa3oBaHUs
SBIICTCS ~ CHCTEMHO-JICATEIBHOCTHBIM  MOAXON,  OOECIEeYMBAIONUMN  JOCTHIKEHHWE  JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB MOCPEICTBOM OpraHU3alllld aKTUBHOU
MO3HABATEIHHON JIEATEIHHOCTH OOYYalOIIMXCS, YTO O4YEHb BaxxHO Tpu oOydeHuu naereit c¢ 3[IP, mus
KOTOPBIX XapaKTEPHO CHH)KEHUE TI03HABATEIIbHON aKTUBHOCTH.



Ienn u 3aga4m n3y4eHus: yaeOHoro npeamera «Pusuka»

Obwue yenu usydeHus: ydeOHoro mnpenmera «@Dusuka» MpeACTaBleHbl B pabouell MmporpamMme
OCHOBHOT'O 00111er0 00pa30BaHuUs.

OcHOBHOM 1I€TBI0 OO0y4YeHHs AeTel ¢ 3aJCepKKOM NMCUXUYECKOTO Pa3BUTHS HAa JAHHOM IpeaMeTe
SBIISICTCS: TOBBIIICHWE COLMUAIBHOW aJanTaliu JeTeld dYepe3 MpHMEHEHHe (U3MYeCKHX 3HAHUM Ha
MIPaKTHKE.

Hns oOyuaromuxcess ¢ 3I[IP, Tak ke, Kak W JUIsi HOPMATHBHO pPa3BUBAIOIIMXCS CBEPCTHHKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTENbHYIO NMPOrpaMMy, JOMHUHUPYIOIIEE 3HAUCHHUE MPUOOPETAIOT TaKue
yenu, KaK:

" OCBOGHHME 3HAHUIl O METOAAaX HAy4YHOIO MO3HAHUA MPHUPOILI U (HOPMUPOBAHHE HA ITOM OCHOBE
NpeACTaBICHUH 0 (PU3NUECKON KapTHHE MUPA;

" OBJaJICHUE YMEHUSMU MPOBOIUTH HAOMIONEHUS NPUPOAHBIX SBICHUHN, OMUCHIBaTH M 0000IIATH
pe3ysbTaThl HAOMIOCHUH, MCIONB30BaTh MPOCTHIE HM3MEPHUTEIbHBIE TNPHOOPHI IS W3yUCHHS
buznyeCcKUX SBJICHUI; MPEACTABIATH PE3YIbTAThl HAOIIONEHUHN WIIM U3MEPEHUN C TIOMOILBIO Ta0IHIl,
rpaduKOB M BBISBIATH HA ATOM OCHOBE SMIUPUYECKUE 3aBUCHMOCTH; MPUMEHSTH IONyYCHHBIC
3HAHUA AJi1 OOBSICHEHHsI Pa3HOOOPA3HBIX MPUPOAHBIX SBJICHUM W MPOIECCOB, MPUHIIUIIOB ACHCTBUS
BOXHEHMILINX TEXHUUECKUX YCTPOUCTB, JJis peleHus: GU3NYecKuX 3ajad;

" pa3BUTHE TIO3HABATENIBHBIX HMHTEPECOB, WHTEIUICKTYalIbHBIX U TBOPYECKUX CIHOCOOHOCTEH,
CaMOCTOSITEJIBHOCTH B IPUOOPETEHUM HOBBIX 3HAHUM, MpPU pEIICHUU (PUIUUYECKUX 3aJad MU
BBIMIOJTHEHUH  DKCIEPUMEHTANIbHBIX  HCCIEJOBAHMM C  MCIOJIb30BaHUEM  HMH(POPMALMOHHBIX
TEXHOJIOTHIA;

" BOCINUTaHHE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB MPUPONBI, B HEOOXOAMMOCTHU
Pa3syMHOIO MCIOJb30BAHMS JOCTVMIKECHUN HAyKHM W TEXHOJIOTHMH JUIsl JaJbHEWINEro pa3BUTHUSA
YeJI0BEYeCKOro O0IeCTBa, YBKEHUS K TBOPIAM HAyKH W TEXHUKH, OTHOILICHUS K (PU3MKE Kak K
AIIEMEHTY O0IIEYeTI0BEYECKOMN KYIbTYPHI;

® JCHOJIb30BAHHME IOJYYECHHBIX 3HAHUM M YMEHWH JJI1 pelleHUs MPAKTUYECKUX 3aJ]1a4 MOBCEIHEBHOU
KHU3HH, 00ecTieueHus] OE30MaCHOCTH CBOCH KHU3HH, PAIlHOHAIBHOTO MTPHPOAONOIH30BAHUS U OXPaHBI
OKpPY’Karollel Cpe/ibl.

Jloctuxenne 3Tux Lesiei 00ecrneynBaeTcs pelieHUeM CIeIyIOINX 3a0ay.

= 3HakoMCTBO oOyuatomuxcs ¢ 3I1P ¢ meTonamu uccnenoBanust 0OLEKTOB U SBICHUI PUPOJIBI;

* npuoOpeTeHrne 3HAHUW O MEXaHMYECKHUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHMSX,
(bU3MUeCcKUX BETMUYNHAX, XapaKTEPU3YIOIINUX 3TH SIBICHUS;

* (QopmupoBaHHEe yMEHUN HaOMIOAATh NPUPOAHBIE SIBJICHUS W BBINOJHATH OMNBITHI, JIaOOpaTOpHbIE
paboThl M SKCIIEPUMEHTAJIbHBbIE HCCIIE0BaHUA C MHCIOJIb30BAHUEM H3MEPHUTEIbHBIX NPHOOPOB,
LIMPOKO NPHUMEHSIEMBIX B IPAKTUYECKOMN KU3HU;

" OBJIAQJICHUE TAKUMH TOHATHSIMHU, KaK MPHUPOIAHOE SBIECHUE, SMIIMPUYECKH YCTAHOBIIEHHBIH (DaxT,
npobnema, runoTe3a, TEOPETUUECKHI BBIBOJI, pe3yJbTaT HKCIIEPUMEHTAIbHON IPOBEPKHU;

" [OHMMaHHE OTIMYMIA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(POPMAIMH, LEHHOCTH HAyKH JUIs
YIOBJIETBOPEHUS OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEH UenoBeka.

Oco0eHHOCTH 0TOOPA U aJanTAIIMK Y4eOHOT0 MaTepuaJa no Gpusnke

OcHoBoil 00yuenust oOyuaromuxcs ¢ 3[IP Ha mpenMeTrax €cTeCTBEHHOHAYYHOTO IMKJIA SIBISETCS
pa3BUTHE Y HUX OCHOBHBIX MBICIUTENbHBIX ONEpaluil (aHaau3, CUHTE3, CpaBHEHUE, 0000IIEHNE) HAa OCHOBE
BBIMTOJIHEHUST PAa3BUBAIOIIMX YNpaKHEHUH, (opMUpOBaHHE TNPUEMOB YMCTBEHHOM pabOThl: aHaM3
WCXOJIHBIX JaHHBIX, TUIAHKPOBaHWE MaTepHalia, OCYIIECTBICHHE MO3TATHOTO W UTOTOBOTO CAMOKOHTPOJIS, &
TaKXe OCYIIECTBIISAETCS JIMKBUIAIMS TPOOETIOB B 3HAHUSX, 3aKpEIJICHHE H3YYEeHHOT0 MaTepuaia, 0TpaboTKa
ATOPUTMOB, TIOBTOPEHHWE TMPOWACHHOTO. bonplmioe 3HAYeHHWE TPHIACTCS YMEHHIO paccKazaTh o
BBINOJIHEHHON paboTe ¢ MPaBUIBHBIM YHOTPEOJIEHUEM COOTBETCTBYIOIIEH TEPMHUHOIOTUU M COOIIOACHUEM
JIOTUYECKUX CBsI3e B m3nmaraemoMm matepuane. s oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHMs MO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMHM: HEIOCTATOYHBIN YpPOBEHb Pa3BUTHs OTAEIbHBIX
MICUXWYECKUX TIPOLECCOB (BOCTIPUSATHUS, BHUMAaHUsS, TMaMATH, MBIIJICHUS), CHIDKEHHBIH YPOBEHb
HHTCJUICKTYaJIbHOI'O Pa3BUTHUA, HU3KUU YPOBEHb BBIIIOJTHCHUA y‘Ie6HBIX BajlaHI/II\/’I, HHU3KasA YCICHIHOCTb
ob0yuenus. IlosToMmy npu m3zydeHun Qu3Mku TpeOyeTcs LeJeHaNpaBIeHHOE HHTEIEKTYalbHOE pa3BUTHE
oOyvarormuxcst ¢ 3[IP, oTBewaromee HX OCOOCHHOCTAM ¥ BO3MOXKHOCTSM. YYeT OCOOCHHOCTEH



oOyyvarormuxcst ¢ 3[IP TpeOyer, 4ToOB TpW WM3yYEHWH HOBOTO Marepuajga 0053aTebHO IMPOUCXOIUIIO0
MHOTOKpPaTHOE €ro TOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIMUX CBS3b
(bU3HKY € KU3HBIO; aKTyaIU3alHsl IEPBUYHOTO KUZHEHHOTO OMbITa 00YYaIOLTNXCA.

YcBoeHue IporpaMMHOT0 MaTepuana 1o (U3MKe BBI3bIBAET OOJIBIINE 3aTPyIHEHHS Y 00yJarOINXCs
c 3IIP, mosToMy Teopusi u3ydaercsi 0e3 BBHIBOJOB CIOXKHBIX (opMyil. 3anadyu, TpeOyrolmme mpUMEHEHUs
CIIO)KHBIX MaTEMaTHYECKUX BBIYMCICHUH M (QOpPMYJ, B OCOOCHHOCTH TaKMX TeM, Kak «MexaHudeckoe
IBUKEHHE», «ApxumenoBa cuia», «MexaHuueckas  dSHeEprus», «JNEKTPUUYECKUE  SIBICHUMD,
«DNEKTPOMAarHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C IOMOIIBIO YUUTEIIS.

Oco0oe BHUMaHUE 0pU H3YyYEHUH Kypca QHU3UKU YAENAeTCS IIOCTAaHOBKE M OpraHHU3aliu
HKCHEPUMEHTa, a TaKKe MPOBEACHUIO (MPEUMYIIECTBEHHO HA KaXJIOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalMii (BO3MOXHO C HCIOJIb30BAaHUEM  SJIEKTPOHHOW JAeMoHcTpanuu). HekoTtopble Tembl
0053aTeNIbHO JIOJDKHBI  BKJIIOYATh ONOpPHBIE J1TabopaTopHbIE padOThl, KOTOPbIE pAa3BHBAIOT yMEHHE
M0JIb30BAThCS MPOCTEHITMMH PpUOOpaMu, aHAIM3UPOBATh MOJyUYEHHbIE JaHHbIE. B cBs3U ¢ 0COOEHHOCTIMU
MOBEACHUS M JAedrenbHOcTH oOydatonmxcs ¢ 3IIP  (pacTopMOXeHHOCTh, HEOPTraHM30BAHHOCTH)
MPEeyCMOTPEH CTPOXKANIINK KOHTPOJIb 32 COONIOICHUEM MPaBUI TEXHUKU 0€30MaCHOCTU MpU MPOBEACHUU
1a00paTOPHBIX U MPAKTHYECKUX PadoT.

bonbuioe BHuManue npu uzyueHuu ¢usuku nojapoctkamu ¢ 3[1P oOpaiaercs Ha oBiajeHHe UMH
NPaKTUYECKIMHA YMEHMSIMH W HaBblKamH. llpemycmarpuBaercsi yMeHbIIEHHE OO0BbEMa TEOPETHUECKUX
CBEICHMI, BKIIOYCHHE OTAEIBHBIX TEM WM IENbIX pPa3lAelioB B MaTepuaiabl A 0030pHOro,
O3HAKOMUTEIHHOTO WK (aKyIbTaTUBHOTO M3ydeHus. [Ipemnaraercs ymenbiieHne 00bemMa MaTeMaTHIECKUX
BBIUHCIICHHH 32 CUET YBEITUYCHUS KaueCTBEHHOTO OMUCAHMS SIBJICHUN U MPOLIECCOB.

JlocTaTo4HO€ KOJIMYECTBO BPEMEHU OTBOJIUTCS HA PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIINX
CBSI3b (PM3UKHU C KU3HBIO, C TEMU SBJICHUSIMH, HAOIIOACHUSIMH, KOTOPHIE XOPOILIO U3BECTHBI YUYEHHUKAM U3 MX
KU3HEHHOTO OTIBITA.

MaxkcuManbHO HCHOJNB3YIOTCS MEXKIPEIMETHBIE CBSA3H C TAaKUMH TUCIUIUIMHAMH, Kak reorpadus,
XuMus, ouonorus, T.K. odydarommecs ¢ 3[IP ocoOeHHO HYX)TAfOTCSI B MPETMOAHECEHUN OIHOTO U TOTO K€
y4eOHOro MaTepuaia B pPa3lMYHBIX acleKTax, B €ro BapbUPOBAaHWHU, B HEOJHOKPATHOM IOBTOPEHUH H
3aKpeIUICHUH IOJyYeHHBIX 3HAHUH M MpaKTHYecKuX yMeHHWid. [1o3Boisisi paccMarpuBaTh OJUH M TOT XKe
yu4eOHBIH MaTepuall C pa3HBIX TOYEK 3PEHHs, MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro IJydllemMy
OCMBICJICHHUIO, O0JIee IPOYHOMY 3aKPEIUICHUIO ITOTyYEHHBIX 3HAHUH U IPAKTUIECKUX YMEHHU.

Buabl nesiteibHocTH obyuyarommxcsi ¢ 3IIP, o0ycioBiieHHbIe 0c00bIMM 00pa3oBaTeIbHbIMH
NOTPEOHOCTSAMHU H 00eCIIeYHBAIONIINE OCMBICTICHHOE OCBOCHHE COACPKAHUM 00pa30BaHMs M0 NPeAMETY
«Puszuka»

TemaTtudeckas 1 TEPMUHOJIOTHYECKAs JIEKCUKa 10 Kypcy ¢usuku cootBercTByeT AOOIT OOO.

Copnepxanue BHIOB AesTenbHOCcTH oOywaromuxcs ¢ 3[IP Ha ypokax ¢usuku ompenensercs ux
0coObIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTAMU. [Tomumo mupoko ucnoiabdyeMelx B AOOIT OOO o6mux
JUIg BCceX OOY4YaroIIMXCsl BUJIOB JIEATENBHOCTH CJENYEeT YCUJIUTh BHUIBI JESATENbHOCTH, CHEIU(PUUHbIE IS
JAHHOM KaTeropuu jereil, oOecledyrBalOlIMe OCMBICICHHOE OCBOEHHME COAEp)KaHUs 00pa3oBaHUS 10
MpeIMeTy: YCWIEHHE NpPEeIMETHO-NPAKTUYECKON MAESTeIbHOCTH C AaKTUBU3AllMEW CEHCOPHBIX CHCTEM;
OCBOEHHME MaTepuaja ¢ ONOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTH» B M3YYEHUU MaTepHalla; HUCIOJIb30BAHUE
JOTIOJTHUTEIFHOW BU3YalbHOM OMOPHKI (CXEMBI, I1a0JI0HBI, OMOPHBIE TAOJIMIIBI); PEYEBOM OTUYET O Tpoliecce U
pe3yJbTaTe JesITeIbHOCTH; BHIIOJHEHHUE CIIEIHATbHBIX 3aaHNH, 00eCTIeYMBAIOIIUX KOPPEKIMIO PErYIISLUN
y4eOHO-103HaBATEIbHON AESITETbHOCTA U KOHTPOJIb COOCTBEHHOT'O pe3yJbTara.

Jns obyuarontuxcst ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MPUEMbI PAOOTHI C JEKCHUECKUM MaTepHaioM
no mnpeamery. IIpoBoautcs crneuuanbHas paboTa MO BBEACHUIO B aKTUBHBIM CJIOBaph OOyyaroUIuxcs
COOTBETCTBYIOIIE TEPMUHOJIOTMH. M3ydaeMble TepMHUHBI BBOIATCS Ha IOJHMCEHCOPHOM OCHOBE,
oOsi3aTenbHA BU3yalbHas MOJJEpPXKKa, aIrOPUTMBI pabOThI C ONpEAeSIEHUEM, OIOPHBIE CXEMbI JJIf
aKTyaJlM3allii TEPMUHOJIOTHH.

B cBsi3u ¢ ocobbiMu 006pazoBaTeNnbHBIMU NOTpeOHOCTAMU oOyuatonuxcs ¢ 311P, npu nnanupoBanumn
paloThI yueHUKa Ha ypOKe CIeIyeT MPUAEPKUBATHCS CIEeTyIOIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh AJTOPUTM OTBETA; pa3pellaTh IOJIb30BATHCSA IUIAHOM,
COCTaBJICHHBIM MpPH MOATOTOBKE JOMAIIHETO 33/aHHUf; J1aBaTh OOJbIIE BPEMEHH TOTOBUTHCS K OTBETY Y
JIOCKH; pa3pelaTh J1eaTh NpeiBAPUTEIbHbIE 3aMUCH, MTOJIb30BaThCs HATJISIHBIMU TTOCOOUSMH.



2. Tlo BO3MOKHOCTM 3ajaBaTh OOYYarOIIMMCS HABOJALIME M YTOUHSIOUIME BOIPOCHI, KOTOpBIE
IIOMOT'YT UM TOCJIEI0BATEIBHO U3JI0KUTh MaTepHall.

3. Cucremaruyecku NpOBEPSATh YCBOEHHE MaTepuaia IO TeMaM YPOKOB, Ul CBOEBPEMEHHOIO
oOHapy>KeHHsI TPOOENIOB B MPOIIEANIEM MaTepurae.

4. B mpouecce u3yueHHs HOBOIO MaTepuaja BHMMaHHE YYEHUKOB oOpalnaercs Ha HaubOosee
CIIO’KHBIE pa3zesibl u3yyaeMoil TeMbl. Heo0xoanmo varie oOpammarhesi K HUIM ¢ BOIIPOCAMH, BBISICHSIOIIUMHI
IIOHMMaHHe y4yeOHOro Marepuasa, CTUMYJUpPOBATh BOIPOCHI NPU 3aTPYJHEHHUSX B YCBOCHHU HOBOIO
MaTepuaia.

MecTto yqeﬁﬂoro npeamMera «Pusuka» B y‘leﬁHOM IJIaHe

B cootBerctBum ¢ DenepanbHBIM TOCYNapCTBEHHBIM 00pa30BATENbHBIM CTAHIAPTOM OCHOBHOTO
obmiero obOpazoBaHusi y4yeOHbIN mnpeamer «Dusmka» BXOAUT B MpeAMETHYIO o0iacTh «EcTecTBeHHBIE
HAayKW» W SBIsIETCS oO0s3arenbHbIM JuUisi w3ydeHus. ConepkaHue ydeOHoro mpeamera «Duszukay,
npeAcTaBieHHoe B paboueit mporpamme, coorBeTcTByeT PI'OC OOO, OCHOBHOW 00pa3oBaTEIbHOM
porpaMMe OCHOBHOTO 00mIero oOpa3oBaHuUs, aJaTHPOBAHHOW OCHOBHOW 00pa30BaTENbHOH Mporpamme
OCHOBHOT0 00111eT0 00pa3oBaHus 00yUaIOUIUXCA € 33JePKKON IICUXUYECKOTO Pa3BUTHS.

COAEPXAHUE YYEBHOI'O ITPEAMETA «®U31KA»

7 KJIIACC

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY:KAI0LIEro Mupa

®usuka — Hayka o npupone. ABneHus npupoasl. Ou3sndeckue sSBICHUS: MEXaHUYECKUE, TEIUIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusuyeckue BETUINHEL. HBMCpCHI/IC (1)I/I3I/I'~I€CKI/IX BCJIMYHH. MG)KI[yHapOIIHaSI CUCTEMA CIUHUII.

Kak ¢u3uka u apyrue ecteCTBeHHbIE HAyKU U3Y4alOT IPUPOAY.

[TpenmeT 1 METOBI PUBUKHU.

Jemoncmpayuu®

1. MexXaHu4ecKue, TEMIOBEIE, YJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBIICHMSI.

2. dusnueckrue NpUOOPHI M IMPOLEAypa NPAMBIX HM3MEPEHUH AHAOTOBBIM M LU(POBBHIM
npudopom.

3. Onpenenenune NOrpeHOCTH SKCIIEPUMEHTA.

@ponmansHsle 1a6OPAmMoOpHbIe pAOOMbL UNU INEKMPOHHAA OEMOHCIMPAUUSL.

1.0OnpeneneHue LEHbl JEICHUS HU3MEPHUTEIBHOrO MpUOOpa (UCMONIb3Ysl TEXHOJOTMUYECKYI0 KapTy
AKCIIEPUMEHTA).

2. 3mepenue pa3zMepoB MajbIX Tell.

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BellecTBA

CrpoeHre BeIIeCTBa: aTOMBI M MOJIEKYJNIBI, uX pasmepsl. JIBwkeHHe dacThil BemecTBa. CBs3b
CKOpPOCTH JBIJKEHHUSI 4acTHIl C Temieparypoidl. bpoyHoBckoe aswxkenue, muddysus. Bzaumooeiicmeue
yacmuy eeujecmed: NpUms Cenue U OMmanKugaHue.

ArperaTHble COCTOSTHHSI BELIECTBA: CHIPOEHUEe 2a308, HCUOKOCMEN U MEEPObIX (KpUCMALIUYECKUX)
men. Bzaumocsase medcoy ceolicmeamu 6eujecms 6 pA3HbIX ACPecamHbIX COCMOSHUAX U UX AMOMHO-
MonexynspHuiM cmpoenuem. OcobeHHocmu azpe2amublx COCMOSHUL 800bl.

Jemoncmpayuu?®
1. Habntonenne OpoyHOBCKOTO JABHKEHHUS.
2. Hab6mronenue quddysnm.

®@ponmansHsle 1adOpamopHvle padomuvl U ONbIMbL

! Bee lemoncTpaiuu u JIaGopaTtopHble paboThl, IIPECTABICHHbIE B COJEPKAHUH, JIOMYCKAETCS (MOKHO) IPOBOIMTh, HCTIOJIB3YS
nH(OPMAIMOHHBIE U SJIEKTPOHHBIC TEXHOIOTHH (1M POBBIE 00pa30BaTENbHBIE PECYPCHI).

2 351ech U lasiee NPUBOUTCS PACHIMPEHHBIH MepeueHb JabopaTOPHbIX PaboT U OMBITOB, U3 KOTOPOTO YYMTEb JeIaeT BHIOOP MO
CBOEMY YCMOTpPEHHIO.



1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHHueM (hoTorpadmii).

2. OnbITHI 10 HAOTIOICHHUIO TETLIOBOTO PACIIMPEHHSI Ta30B.

3.0mpITEI IO OOHAPY)KEHUIO JACHCTBUSA CHJI MOJICKYJSIPHOTO TIPUTSDKCHUS  (2/1eKMPOHHAA
oeMoHCmpayus).

Paznen 3. /IBukeHue U B3aUMOIeiCTBHE TeJl

Mexannyeckoe aBmkeHue. PaBHoMepHoe u HepaBHOMepHOoe nBuxkeHHe. CkopocTs. Cpeowss
CKOpOCMb NPU HEPABGHOMEPHOM O8UMCeHUU. PACUéT IyTH U BPEMEHU JBUKEHHUS.

SIBnenue uHepUUU. Bsaumooeticmeue mein KAK NPUYUHA USMEHEHUs CKOPOCMU OBUICEHUs Mmell.
Macca xak mepa unepmuocmu mena. 1lnoTHocTs BeuecTBa. C:A3b NIOMHOCMU C KOAUYECMBOM MOJEK)Y 8
eouHuye obvéma seulecmaa.

Cuita kak xapakTepucTuka Bzaumojenctsus tein. Cuna ynpyeocmu v 3akoH I'yka. Hzmepenue cunvi ¢
nOMOWbI0 OuHamomempa. SIBneHue TATOTEHHS U cuia TsbkecTu. Cuna msogcecmu HaA Opy2ux niaHemax
(MC). Bec tena. HeBecomocth. CnojkeHue Cuil, HalpaBlIEHHBIX 110 OJHOW NpsiMoill. PaBHozelcTByOLIas
cun. Cuna mpenus. Tpenue ckonvocenus u mpenue nokosi. Tpenue 6 npupooe u mexruxe (MC).

HMemoncmpayuu®
Habmoienne MexaHn4eckoro JBHKEHUS Tefa.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUYKEHUS.
Habntoienue siBjeHUs] UHEPIIUH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW IPSIMOM.

7. JleMOHCTpalus CUIIbI YIIPYTOCTH Ha pa3InYHbIX MaTepuasax.
DponmanvHsle 1ab60pamopHvie padomvl U ONbIMBL,

ok wdE

1 M3mepeHue Macchl Tena Ha PhlYaKHbIX Becax.

2 W3mepenune o6béma Tena.

3. Omnpezenenue WIOTHOCTU TBEPAOIO TeA.

4 I'pagyvpoBanue npy uHbl 1 U3MEPEHUE CUIJI JTUHAMOMETPOM.

S. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pPACTSDKEHUS (negopmanuu) MpyKUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

6. OnbITHl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIBI TPEHHUsS CKOJBXEHHUS OT Beca Tela M

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B

Hasnenue. Cnocobvl ymenvuienus u ysenudenus oagnenus. /lagienue 2aza. 3a8ucumocms 0asienus
eaza om 0bvéma, memnepamypwi. Ilepeoaua oasnenus meépovimu menamu, HUOKOCMAMU U 2a3amu. 3aKoH
Ilackana. [lnesmamuueckue mawiunbl. 3aBUCUMOCTb JaBICHUS KUAKOCTH OT TriyOunsl. Coobwarowuecs
cocyoul. I'uopasiuueckue Mmexanuzmol.

Atmocdepa 3emnau U arMocdepHoe AaBieHUE. [Ipuuunvl cyuecmeosanus 6030VUIHOU 000I0UKU
3emau. Onvim Toppuuennu. Hzmepenue ammocgheproeo oasieHus. 3a8UcCUMOCmb ammocheproco 0asienus
om blcomvl HAO YyposHem mops. IIpubopel 0nsa usmeperus ammocghepHo2o 0agieHus.

Heticmsue dcuokocmu u 2aza Ha NOSPyHcéHHoe 8 HuX mesno. BeITankuBaromas (apXxuMenoBa) CUia.
3axon Apxumeoda. [Inasanue men. Bozoyxonnagarue.

Hemoncmpayuu

1. 3aBHCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATyPhI.

2. [Tepenaya naBieHUs KUJIKOCTHIO M Ta30M.

3. CooOraromumecs CoCyIbl.

4, I'mppasnnueckwmii npecc.

5. [posiBnenne neicTBUS aTMOCHEPHOTO JaBICHUSI.

6. 3aBUCHUMOCTh BBITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOTrpyKEHHON YacTH Tejla M IUIOTHOCTH
KHUKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIICH CHIIBI BECY BHITECHEHHOM JKHIKOCTH.

8. VYcnoBue TuiaBaHMs TEN: TUIABAHUE WM MOTPYKCHHE TeNl B 3aBUCUMOCTH OT COOTHOIICHHUS

IJIOTHOCTEHN TeNa U KUJKOCTH.
DponmanvHsie 1a60pamopHvle padomsl U ONbLIMbL



1. OnpeneneHne BHITAIKUBAIONICH CUIIBI, TIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.
2. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH HA TEJIO B
XKHUIKOCTH, OT 00bEMa MOTPYNKEHHOHN B )KUIAKOCTH YACTH TEIa M OT TJIOTHOCTH KUIKOCTH.

Paznen S. PaboTa u MOIIHOCTH. JHEPrust

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThle MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. [Ipasuno pasnogecus pwviuaea.
Ilpumenenue npasuna pasnogecusi pviuaea K 010Ky. «3onomoe npasunoy mexanuxu. KIIJI mpoctbix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckast sHeprus. Kunemuueckas u nomenyuanvhas snepeus. llpespawjenue o0Hoeo euoa
MexaHu4eckol sHepeult 8 Opy2oil. 3aKOH COXpaHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

2. N3mepenne KII/] HakIOHHOM MIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAYUS).

3. N3ydeHue 3akoHa COXpaHEHUS] MEXaHUUYECKON SHEPTUH (2/1eKMPOHHAA 0EMOHCMPAYU).

®Dponmanvhsle n1abopamopuvie’padbomot u onvimot’

1. UccnenoBanue ycnoBuid paBHOBECHUS phluara.

8 KVIACC

Pa3pen 6. TenioBblie IBJICHUSA

Ocnoguble NoONOXNCEeHUs MONEKYIAPHO-KUHEeMUYECcKol meopuu cmpoenus eewecmea. Macca u
pasmepvl  amomos u monekyi. Onvimvl, NOOMEepIHcOarujue OCHOBHbIE NOJIONCEHUSL MONEeKVIAPHO-
KUHemu4eckou meopuu.

Mopnenu TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucmaniuuveckue u
amopguvie mena. ObOvscHeHUe CBOUCME 2a308, HCUOKOCMeEU U MEEPObIX mell HA OCHO8e MNOJIONCEHUL
MONeKyIapHo-Kunemuyeckou meopuu. CMauuBaHUe u KanullsapHvle seieHus. Tennogoe pacuupenue u
corcamue.

Temnepatypa. Cesa3b memnepamypsl cO CKOPOCMbIO MENL08020 OBUNCEHUSL YACTNUY.

Buytpennsist sneprusi. Cnocobvl usmenenusi 6HympenHell dHepeuu: menionepeoaia u cosepuieHue
pabomwl. Buowi mennonepedauu.: menionpo8oOHOCMb, KOHBEKYUS, U3TYUEHUe.

KonnuecTtBo temnotel. Yoervnaa mennoémxocms eewgecmea. Tennoobmen u mennogoe pasnogecue.
Ypasnenue mennosoeo bananca.

lInasnenue u omeepoesanue Kpucmaiiudeckux eewecms. YoenvHas menioma NiaGIeHUs.
Ilapoobpaszosanue u xonoencayus. Hcnapenue (MC). Kunenue. Yoenvnas mennoma napoobpazosarus.
3asucumocms memnepamypuvi Kunenus om ammoc@epro2o oasneHus. Baascrnocms 6o30yxa.

DHeprus TOMIUBA. YoenvbHas menioma c20paHus.

Ipunyunvr pabomwvr mennosvix osucameneu. KIIJ[ mennosozco dsucamens. Tennosvie ogueamenu u
3awuma oxpyarcaroujeti cpeowt (MC).

3axon coxpanenus u npeepawjeHus sHepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu
Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nudpdyszum.

Ha0rotenne SBJICHUI CMAaYHBAHMSI M KAITMJUTSIPHBIX STBJICHHM.

Habmtoienne TemmoBoro pacimupeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[TpaBwita u3MepeHus TeMITepaTyphl.

Bune! Teronepenaymn.

OxJaxaeHNe TIPU COBEPIICHUN PAOOTHI.

LN~ wWNE



9. HarpeBanue npu coBepiiieHur pabOThl BHEITHUMH CHIIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3INYHbIX BELLIECTB.

11. HaOmronenne kumexus.

12. Habmoienne mocTostHCTBa TeMIIEpaTyphl MPH TUTABICHUH.

13. Moieny TenJIOBBIX ABUTATENIEH.

Dponmanvuvie 1adopamopHsle padomvt U ONvIMol

1. OnbITel IO OOHAPYKEHUIO JCHCTBUS CHJI MOJCKYJSIPHOTO TPHUTSHKCHUS (271eKMPOHHAA
oemoncmpayus).

2. OMBITHI 11O BBIPAITMBAHUIO KPUCTAIOB ITOBAPEHHOM COJIM WIJIH caxapa.

3. OnbITH 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUKOCTEH U TBEPABIX TEI.

4, Omnpenenenne KOJWYECTBA TEIJIOTHI IIPH CMEIIMBAHUH BOJIBI PAa3HOM TEMIIEpaTyPHI.

5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/AyXa OT €ro o0bhEMa M HArpEeBaHHUS
WM OXJIQXKIEHUS.

6. HaGmoienne u3MeHeHHusI BHYTPEHHEH YHEPTUH Tella B pe3yJibTaTe TeIuionepeaadnd u paboTsl
BHEILIHHUX CHUIJL.

1. HccnenoBanue siBIeHUS TEIUIOOOMEHA TIPU CMEIIMBAHUH XOJIOTHOW U TOpsIYeid BOIBIL.

8. HccnenoBanue nporiecca UCIapeHus.

9. OrmpeneneHre OTHOCUTENILHON BIIAXKHOCTH BO3yXa.

Pazjnen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS

Onexmpuszayus men. JIBa poja >MeKTPUUECKUX 3apsiioB. B3anmopeiicTBre 3apsyKeHHBIX TeIl.

Dnextpuueckoe nojue. /Ipunyun cynepnosuyuu 21eKmpuyeckux noaeil (Ha KayecmeeHHoM YPOosHe).

Hocumenu snexmpuyeckux 3apsoos. DnemeHmapmusiil snexkmpudeckui 3apso. CmpoeHue amoma.
[IpoBOIHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsija.

DNEeKTpUUeCKUil TOK. Ycnosus cywecmeosanus snekmpudecko2o moxda. VICTOUHUKH TOCTOSTHHOTO
Toka. JIeMCTBUSL DJIEKTPUUYECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). JeKmpuyeckuil mokK
8 HCUOKOCMAX U 2a3AX.

Pabora M MOIIHOCTH 3JEKTPUYECKOrO TOKa. 3akon [owcoyns—/lenya. Onexmpuueckue yenu u
nompeoumenu 2J1eKmpuyeckol dHepeuu 6 Ovimy. InekTpuyeckas nenb. Cuna Toka. DJIEKTPUUYECKOe
HanpspkeHue. ConpoTUBIIEHUE POBOJIHUKA. YoenvHnoe conpomusnenue sewjecmaa. 3akoH OMa Juisd yyacTka
uenu. [locnenoBaTensHoe U MapauIeIbHOE COSIMHEHUE IPOBOIHUKOB. Kopomkoe 3amblKaHue.

[TocTositHHBIE MarHUTHL. B3aumoneicTBUE MOCTOSHHBIX MAarHuToB. Maenummuoe none. Maenumnoe
none 3emau u e2o 3HaveHue 011 dxncuzuu Ha 3emne. Onvim IOpcmeda. Maenumuoe none 31eKMpU4EcKO20
moka. Ilpumenenue snekmpomazHumos 6 mexuuke. /lercmeue MacHUMHO20 N0 HA NPOBOOHUK C MOKOM.
Onexmpoosucamens nocmosHHo20 moka. Hcnonvzosanue snekmpoogueameneii 6 MeXHUYeCKux ycm-
policmeax u Ha mpancnopme.

Onvimsl @apades. Asenenue snexkmpomacHumuou unoykyuu. Ilpasuno Jlenya. dnexmpozenepamop.
Cnocobvl nonyuenus snekmpuyeckol sHepuu. IAEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpayuu
DneKkTpu3aIus Tel.

JIBa poJia JIEKTPUYECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA.

DneKkTpocTaTH4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsI/I0B.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MonenrpoBaHuE CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTrouHnky MocTOSIHHOTO TOKA.

JlefcTBUA 2IEKTPUYECKOTO TOKA.

0.  DnexkTpu4ecKwil TOK B )KHUIKOCTH.

11. I"a30BbIit pa3ps.

12.  M3mepeHue CUIIBI TOKAa aMIIEPMETPOM.

13.  M3mepeHue 3MeKTPUIECKOTO HAMPSIKEHUS BOIBTMETPOM.

14. Peocrat u mara3uH cCOnpoOTHBIEHUM.

15.  B3aumopnelicTBHE MOCTOSTHHBIX MAarHUTOB.

16.  MopenupoBaHre HEBO3MOKHOCTH pa3/IeNICHHs MTOJIIOCOB MarHNTA.

BOooo~NoORWDNE



17. MopenupoBaHre MarHUTHBIX TTOJIEH TOCTOSTHHBIX MAIHUTOB.
18. OmneIT Opcrena.

19.  MarauTHOE 1moJjie ToKa. DJIeKTPOMAarHurT.

20. JleficTB€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEb IIOCTOSTHHOTO TOKA.

22. HccnenoBanue siBICHUS HIEKTPOMArHUTHOM WHIYKITHH.

23. OmnbrTer @apapest.

24. 3aBUCHMOCTh HaNpPaBICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHIA €0 BOZHUKHOBEHHUSI.
25. DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

®DponmansHble 1aOOpamopHvle padomuvl U ONbIMbl

1. OnbITH IO HAOTFOICHUIO SJICKTPU3AIIUH TEJT WHAYKIIUCH U TIPU CONTPUKOCHOBEHUH.

2. HccnenoBanue AeicTBUS SJEKTPUIECKOTO OIS HA IPOBOAHUKH U TUDJICKTPUKH.

3. COopKa 3JIeKTPUIECKO ey U U3MEPEHUE CHITBI TOKA B €€ Pa3lIUMYHBIX Y4aCcTKaX.

4. W3mepenune HampspKeHHs HA Pa3IMYHBIX YYaCTKaX AJIEKTPHUUECKON IICTIH.

5. W3mepeHue cuiibl TOKa U €r0 PeryJIMpOBaHUE PEOCTATOM.

6. W3mepenne conpoTUBICHHS MTPOBOIHUKA MPH TOMOIIX aMIIEpPMETPa U BOJIBTMETPA.

7. Onvimol, demoHCmMpupyrOwue 3a8UCUMOCTb SIEKMPULECKO20 CONPOMUBTIEHUS NPOBOOHUKA
om e20 ONUHbL, NIOUAOU NONEPEUHO20 CeYeHUs U Mamepuad.

8. Ilposepka npasuna crodceHuss HANPANCEHUL NpU NOCIe008AMENIbHOM COCOUHEHUU O08YX
Pe3UCMOPO8.

9. IIposepka npasuna 07151 Cubl MOKA NPU NAPALLETbHOM COCOUHEHULU PE3UCTOPOS.

10.  Ompenenenune paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

11.  OmpenesneHre MOIIHOCTH DJICKTPHUYECKOTO TOKA, BBIJICIIIEMON Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JAMIIOUKY, OT HAIIPSDKEHHS Ha HEH.

13.  HccaemoBaHue MarHUTHOTO B3aMMOJICHCTBUS MIOCTOSTHHBIX MAarHUTOB.

14.  V3yuyeHune MarHUTHOTO IIOJI TOCTOSTHHBIX MarHUTOB NPH UX OOBEAMHEHUH U Pa3JICIICHUN.

15.  HccaemoBaHue ASHCTBUS JICKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OmbITBl, JEMOHCTPUPYIOIINE 3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS KATyIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HATIPABJICHUS TOKA B KATYIIIKE.

17.  V3yuyeHue ACWCTBUS MarHUTHOTO TMOJISl HA IPOBOJHHUK C TOKOM.

18.  Uzyuenue pabomsi snekmpoosucamenns.

19. N3mepenne KII/] anekTpoaBUraTeabHON yCTaHOBKH.

20. OnbITBl [0 HCCIEAOBAHUIO SBJICHUS HJIEKTPOMArHUTHOM MHIYKLIMHU: UCCIEIOBaHHE

W3MEHEHWH 3HAUYEHUS U HaIpaBJICHHUA HHAYKIWUOHHOI'O TOKaA.

9 KUIIACC

Paspnen 8. Mexanuyeckue siBJICHUSA

Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. CucremMa orcu€éta. OTHOCHUTENBHOCTH
MEXaHMYECKOTO JBM)KEHUs. PaBHOMepHOe MNpsMOJIMHENHOE IBUXKEHME. HepasHomepHoe npsamonuHeliHoe
osudcenue. CpeHsIsl U MCHOBEHHASI CKOPOCb Meld NPU HePABHOMEPHOM OBUNCEHUU.

VYckopenue. Pagnoyckopennoe npamonunetinoe osudxcerue. CBodomnoe naaenue. Onvimol I anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckoperie.

IlepBbiit 3axkoH Herotona. Bropoit 3akon Hserorona. Tpermit 3akoH Hsrortona. [lpunyun
cynepnosuyuu Cui.

Cuna ynpyeocmu. 3axon [yka. Cuna mpenus: cuna mpeHus CKOJbI*CEHUS, CULA MPeHus NOKOs,
opyeue 8U0bl MpeHus.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUs. YCKOpPEHHME CBOOOJHOTO NajeHus. /[eudwceHue
naanem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocmo. Hesecomocmo u nepezpy3xu.

PaBHOBecue MaTepuanbHOU TOYKHU. AbOconmomuo meépooe meno. Pasnogecue meépooco mena c
3aKpenyiénHoll ocbio epaujeruss. MOMEHT cuiibl. [lenmp msascecmu.



Nmnynbc tena. Mzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUs HMMIyJibca. PeakTrBHOE
newxenue (MC).

Mexannyeckasi pabota u MouiHocTs. Pabota cuin TsxecTH, ynpyeocmu, mpenus. Ceazv sHepauu u
pabomei. [loTeHIIMaNbHAs HEPTUs Tena, MOAHATOTO HaJl TOBEPXHOCTBIO 3eMiH. [lomenyuanvras sHepeus
cocamoti npyorcunvl. KuHetnueckass sHeprusi. Teopema o Kumemuueckou dsHepauu. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu

1. Habnronenne MexaHU4ecKoro ABMXKEHHSI TeJIa OTHOCUTENILHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHuUe MyTell U TPAeKTOPUI JBUKEHUS OJHOTO U TOrO e Tela OTHOCUTEIbHO Pa3HBIX
TeN OTCUETA.

3. W3MepeHune CKOpOCTH U YCKOPEHUS NPSAMOIMHENHOTO ABHKEHHUS.

4. HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

5. HaGnroneHue 1BuxkeHUs Tela 110 OKPYKHOCTH.

6. HaGnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAANINX B cucTeMe oTcuéra «Tenexka» mpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHeTa (U3UKU.

7. 3aBUCUMOCTb YCKOPEHMS TeJla OT MaccChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGnroneHnue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

9. N3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

10.  Ilepenaua ummysbca Ipy B3aUMOJCHCTBUU Tell.

11.  IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUHU TEJI.

12.  CoxpaneHue uMmIysbca Ipu HEYIPYTroM B3aUMO/IEHCTBHH.

13.  CoxpaneHue uMIysbca Ipu abCOIIOTHO YyIIPYTOM B3aUMOJICHCTBUH.

14, Hal6mronenne peak THBHOTO JIBHOKCHHMSL.

15. CoxpaHeHue MEXaHUIEeCKOH SHEPTHH MTPH CBOOOTHOM Ta/ICHHH.

16.  CoxpaHeHune MeXaHUYECKOI SHEPruM MPU ABMKEHUU Tella MO JeHCTBUEM NPYKHUHBI.

DponmanvHole 1ab60OpamopHvie padomvl U ONbIMbL

1. Koncmpyuposanue mpaxkma 0ns pazeona u oanvheliuie2o pagHOMEPHO20 OBUINCEHUS WAPUKA
UNU MENeNHCKU.

2. Omnpenenenue cpeiHel CKOPOCTU CKOJIBKEHUS OpyCKa WM ABMXKEHMS LIapUKa 10 HAaKJIOHHON
IIJIOCKOCTH.

3. Omnpenenenne yCKOpeHUs Teja IPU PaBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHOMN IJIOCKOCTH.

4. HccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM JBHXKEHHH O€3
HA4YaJIbHOM CKOPOCTH.

S. NccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JJaBIECHMUSL.

6. Onpenenenne ko3 uineHTa TpeHus! CKOIbKEHHS.

7. Onpenenenne KECTKOCTU NPYKUHBIL.

8. Omnpenenenne pabOTHI CHIIBI TPEHUS MIPU PAaBHOMEPHOM JBM)KEHUH Tella MO0 TOPU30HTAIBLHON
MTOBEPXHOCTH.

9. Omnpenenenue pabOThl CHJIBI  YINPYTOCTH MpH MNOAbEME TIpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.

10.  M3yueHue 3aKkOHA COXPAaHEHUS SHEPTHH.

Paznen 9. Mexannueckue KoJe0aHNSI H BOJHBI

KonebarenbHoe nemxenue. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUMN: MEPUOJ, YacTOTa, aMIUTUTY/Ia.
Mamemamuueckuti u npysicunnsii masmuuxu. [Ipeepawenue snepeuu npu KoieoamenbHOM O8UNCEHUU.

3aryxatomue kojaebanus. Bernyxennsie konebanus. Pezonanc.

Mexannueckue BOJNHBI. CBONCTBAa MEXaHUYECKUX BOJH. [IpodonbHble U nonepeunvie 8onHul. [[iuHa
B0JIHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue 601HbL 8 MEEPOOM mele, CelUCMUYEeCKUe BOJIHbL
(MC).

3ByK. [ pomkocms 38yka u evicoma moua. Ompasxicenue 38yka. Ungpazeyx u yiempassyx.

Hemoncmpayuu

1. Habmtonenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHJIBI YIPYTOCTH.
2 Habmonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3. HabmtoneHne BBIHYKACHHBIX KoJeOaHUH U pe3oHaHca.

4 PacnipocTpanenune npogoabHbBIX U TONEPEYHBIX BOJIH.



5. Hab6mroenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKUI PE30HAHC.

DponmanvHsie 1a60pamopHvle padomsl U ONbLIMb

1. OmnpeneneHre 4acTOThl U Mepro/ia KoeOaH!i MaTeMaTHIeCKOT0 MasiTHUKA.

2. Omnpenenenre 4YacTOThl M IepHOJa KOJIEOaHHM MPYKUHHOTO MAasiTHUKA (271eKmpoHHAsA
demoncmpayu).

3. HccnenoBanne 3aBUCHUMOCTH TMEpUOAA W YacTOThl CBOOOJHBIX KOJNEOAHWH HHUTSIHOTO
MasTHHKA OT €TO JJIUHBI.

4. HccnenoBanue 3aBUCMMOCTH Tepuoja KoeOaHUi MPY>KUHHOTO MasTHUKAa OT MAacchl Ipysa
(21eKmponnan demoncmpauus).

5. [IpoBepka HE3aBUCUMOCTU IMepuojia KoJeOaHUW rpysa, MOJBEHICHHOTO K HUTH, OT MAacChl
rpy3a.

6. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuojia KoueOaHUil MpYyKUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaJICHUS (91eKMPOHHAA 0EMOHCMPAYUsL).

Pazgen 10. JjieKTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
DNEeKTpOMarHUTHOE TMoJe. OJNEKTPOMAarHuTHble BOJHBL. Cgoticméa 21eKmMpOMACHUMHBIX BOJIH.
LlIkana snexmpomacHumHulx 801H. HMlcnonv3zoeanue 31eKmpomMacHUMHbBIX OIH OJisi COMOBOLL CEA3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBoiicTBa CBeTA.

@Dponmanvhsle 1abopamopivie’ pabomol U ONbLMbL
1. W3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

2. U3ydenue siBICHUI IEKTPOMArHUTON MHTYKIIHH.
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Pa3nes 11. CBeToBbIe siBJICHUS
JlyueBas mogenb cBeta. Mcrounuku cBeta. [Ipsamonunelinoe pacnpocmpaneHue céema. 3ammeHus
Connya u Jlyner. Otpaxkenue cBeta. [lnockoe 3epkano. 3axon ompasjicenus ceema.
[Ipenomnenue cBera. 3aKkoH MpeloMiieHUs cBeta. [lonHoe 6HYympeHHee ompadiceHue ceema.
Hcnonvzosanue nonno2o 8HympeHne20 0mpaxcenusi ¢ ONMU4ecKux c6emogooax.
Jlunza. Xon nmyueit B nuH3e. Onmuyeckas cucmema gomoannapama, MUKPOCKONA U menecKkona
(MC). I'na3 kak onmuueckas cucmema. bauzopykocmo u 0anbHO30pPKOCb.
Pasnooicenue 6enoco ceema 6 cnekmp. Onvimol Hotomona. Cnoswcenue cnekmpanbHuiX Yemos.
Hemoncmpayuu
[IpsimonuHEITHOE PacIpOCTPAaHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonmyuyenne n300pa’keHUH B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
[Ipenomienune ceera.
OnTHyeckuii CBETOBO.
Xon ny4eil B cobuparouieil 1uH3e.
Xoz Jy4yel B pacCEenBaroLIeH JIMH3E.
[Tonydyenne n300paxeHuii ¢ TOMOIIBIO JINH3.
[Tpunun neiictus doroanmnapara, MUKpOCKOIA U TEIECKOIIA.
Monens Tnasa.
Paznoxenue 6em0ro cBeTa B CIEKTP.
12.  TlomydeHue Georo CBETa MPH CIOKESHUU CBETA PAa3HBIX I[BETOB.
@ponmanvHvle 1a00pamopHvle padomvl u ONbIMbl
1. HccnenoBanue 3aBUCMMOCTH yTila OTPa)X€HHUsI CBETOBOT'O JIyda OT yIjla MaJleHusl.
2. N3ydenune xapakTepUCTHK U300paXKeHUs IPEMETa B IIIOCKOM 3epKaje.
3. HccnenoBanne 3aBUCMMOCTH yrja IPEIOMIIEHHMsS CBETOBOIO Jiydya OT yrIjla MaJeHus Ha
IpaHuULE «BO31yX—CTEKIION.
4. [Tonmyuyenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3HI.

CoNoOAEWNE

N
= o



5. Ompenenenne (OKYCHOTO pACCTOSHAS W ONTHYECKOM CHJIBI  COOMPAIONMICH  JTMH3bI
(21eKmponnan demoncmpayus).

6. OnBbITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAUUSL).

7. OIBITEL IO BOCIIpHUATHUIO IBETA MPCAMETOB IIPU UX H3.6JHOI[€HI/II/I 4YCpe3 IBCTOBLIC (bl/IJIBTpBI.

Pa3znea 12. KBaHTOBLIE IBJIEHHS
Onvimul  Pezepghopoa W TanerapHass Mojenb atoma. Mogens atoma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmur.
PannoaktuBHOCTh. Anbgha-, b6ema- u ecamma-usnyuenus. CTpoeHue atoMHoro siapa. Hyxknownas
Mooenb amomHozo a0pa. Mzomonel. Paouoakmuenvie npespawjenus. Ilepuod nonypacnaoa amommwix soep.
Snepuble peakuuu. 3aKOHBI COXpPAHEHHs 3apsSA0BOIO M MAaccOBOro 4ucel. Peakyuu cunmesa u
Oenenus si0ep. Ucmounuku snepeuu Connya u 36é30 (MC).
Snepnast sHepreTuka. Jeticmsus paduoakmusHulx usiyderuil Ha sxcusvle opearusmol (MC).
Hemoncmpayuu
CrexTpsl U3J1y4eHUs U TOTJIOLIECHHUS.
CrexTpsl pa3aTu4HbIX T'a30B.
CnekTtp Bomopoaa.
Habmronenune TpexoB B kamepe Buibcona.
PaGota cuérurka HOHU3UPYIOMINX U3TYUCHHH.
Perucrpanus uznydeHus: npupoHBIX MUHEPAJIOB U TPOTYKTOB.
d)poumaﬂbubte nabopamopusvie padbomol u ONbINb

cuawNE

1. UccnenoBanue TpPEeKOB: M3MEPEHHUE OHHEPTUM YAaCTHIBI [0 TOPMO3HOMY TyTH (IO
dboTorpadusm) (3J1eKmpoOHHA OEMOHCMPAUUSL).
2. N3mepenne pagnoakTUBHOTO POHA (I1EKMPOHHAA 0EMOHCMPAYUL).

IToBTOpHTEIBLHO-00001IIAOIINI MOLY/Ib
[ToBTOpUTENBEHO-0000IIAOIINI  MO/AYJIb IpeJHAa3HAueH JUIsl CHUCTEeMaTU3alud U 000O0IeHHs
IIPEIMETHOTO COIEP KAHUSI U OIIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO IPU U3YUYEHUHU BCETro Kypca (PU3HKH.
IIpy u3ydeHUM NAHHOIO MOAYJSI PEAIU3YHOTCS U CUCTEMATU3UPYIOTCS BHIBI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 0O€CIEUMBAECTCSI JOCTUKEHUE TMPEAMETHBIX M METANpPEeAMETHbIX IUIAHUPYEMBbIX
pe3yabTaToB 00y4eHHUs, GOPMHUPYETCS €CTECTBEHHO-HAYYHAasi ITPaMOTHOCTb: OCBOCHUE HAYyYHBIX METO/0B
UCCIIEIOBaHMs SIBICHUNW NPUPOJBI U TEXHUKH, OBJIAJIEHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SIBICHUS,
IIPUMEHSIS TOTYYEHHbIE 3HAHUS, PEIIaTh 3a/1a4H, B TOM YMCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpyHIMIIIANBHO JEATEIbHOCTHBIA XapaKTep JAHHOIO pasjerna peaJn3yeTcs 3a CYET TOro, 4To
ydalrecs BBIIOJIHSAOT 33JaHus, B KOTOPBIX UM IIpeIaraeTcs:
" Ha OCHOBE IOJYYEHHBIX 3HAHUH pACIO3HABaThb M HAyyHO OOBACHATH (U3NYECKUE SBJICHUS B
OKpY>KaroIllel IPUPOJE U MOBCEAHEBHOM KU3HHU;
" CIIOJIB30BATh MO/ PYKOBOACTBOM II€/1arora Hay4Hble METO/Ibl UCCIIeI0BaHUS (PU3NUYECKUX SIBICHUH, B
TOM 4HCJIE ISl IPOBEPKU TUIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;
® OO0BACHATH C ONOPOH Ha JUAAKTHUYECKHH Marepuas mocje oOCYXIEHHs C IeJaroroM Hay4yHble
OCHOBBI Haunbosiee Ba)KHBIX JTOCTHXKEHMH COBPEMEHHBIX TEXHOJOTHWH, HalpUMeEp, MPAaKTUYECKOro
MCIIOJIb30BaHMS PA3IMYHbIX MCTOYHMKOB DHEPIMM HAa OCHOBE 3aKOHA IMPEBPALICHUS M COXPaHEHHUS
BCEX U3BECTHBIX BUJIOB DHEPIHH.
Kaxgass U3 TeM AaHHOrO paszena BKJIIOYAET SKCIEPUMEHTAlIbHOE HCCleA0BaHHE O00O0OLIArOIIero
XapakTepa Ha YCMOTpPEHHME Iejarora M IIpd €ro mnoMomu. Pasznen 3aBepuiaeTcss NpOBEICHHEM
JTUArHOCTUYECKOW U OIIEHOYHOM PabOTHI 32 KypC OCHOBHOM IIIKOJIBI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O ITPEJJMETA «®U3MKA» HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHMUA

B uenom pesynbrathl ocBoeHust obyuatomumucs ¢ 3I1P yueGHoro mpeamera «®usuka» JOIKHBI
COBIIAIATh C pe3yJbTaTaMH MPUMEPHON pabodel MporpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs.
Haubonee 3HauUMBbIMU SBIISIOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIHSI K O0yUEHUIO U IIeJICHAPaBICHHON MTO3HABATEIILHON IeATEeIHHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OMBITA, HAOIIOCHH 32 PU3NUECKIMH SKCIIEPUMEHTAMH,

YCTaHOBKA Ha OCMBICIICHHE PE3yJIbTATOB HAOIIOACHUI 32 MPUPOJHBIMU U TEXHOTEHHBIMH SIBIICHUSIMU
C MO3ULNNA (PU3NYECKHUX 3aKOHOB;

CIIOCOOHOCTh OIICHWBATh MPOUCXOMSINNE H3MCHCHHS M WX TIOCICACTBUS, (OPMYIUPOBATH H
OLICHUBATh PUCKU, POPMHUPOBATH OIIBIT;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JIEATeIbHOCTh (MPU COBMECTHOM
BBITIOJTHEHUH JTAOOPATOPHBIX MPAKTUUYECKUX PadoT);

yMEHUE pas3inyaTh Yy4eOHble CHUTyallud, B KOTOphIX yuammuiics c 3[IP Moxker peiicTBoBaTh
CaMOCTOSITENIbHO, M CUTYyalluH, TJE CJeIyeT BOCIOJIb30BaThCS CIPaBOYHOW HHGOpManued U APYyrUMU
BCIIOMOTaTEJIbHBIMU CPEJNCTBAMMU;

CIIOCOOHOCTh MPUHHUMATH PEIICHUE B KU3HEHHOW CHUTyallMd Ha OCHOBE IMEPEHOCa MOJIYyUYEHHBIX B
xoJie 00y4ueHus1 (PU3NIECKUX 3HAHUN B aKTYaJIbHYIO CUTYAIIHIO;

CIIOCOOHOCTh COONIOAATh B TOBCEJAHEBHOW JKM3HU TMpaBuUia JIMYHOW OE30MaCHOCTH Ha OCHOBE
MOHUMAaHUS (PU3NUYECKUX SIBIICHUN U 3HAHUS 3aKOHOB (PU3HKH;

yMEHHE KPUTHYECKH OIICHHBATh MOIYYEHHYIO OT coleceAHHMKa HH(OpMaINio, COOTHOCA €€ CO
3HaHUEM (U3UYECKUX 3aKOHOB;

CIIOCOOHOCTH TIepeqaTh CBOU COOOpa)XKEHHs, YMO3AKIIOUEHHS TaK, YTOObI OBITh MOHSATHIM IPYTHM
YEJIOBEKOM;

aJIeKBaTHOCTb MOBEACHHS 00YYarOIIerocsi ¢ TOYKU 3PEHUs OMACHOCTH WM O€30MacHOCTH sl ceOst
WJIW 7151 OKPYKAFOIIHX;

YBOKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOM JAEATEIBbHOCTH;

yrIIyOJICeHHE TPEICTaBICHUM O IIEJOCTHOM KapTHHE MHUpa Ha OCHOBE MPHUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUHN U IPAKTUYECKUX YMEHHUM.

METANPEIMETHBIE PE3YJIbTATHI

Osnadenue ynugepcaibHoIMu y4eOHbIMU NOZHACAMENbHBIMU 0ClICMEUAMU:

BBISIBJISITH IPUYHHBI M CTIEICTBUS MPOCTHIX (DU3UUYECKUX SIBICHUN;

onpenensaTh  (QU3NYECKUEe TMOHATHs, COo3/AaBaTb  OOOOILIEHHWS, yCTaHABIMBaTh  AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHMSI M KPUTEPHUU JJISI KIACCU(PUKAINU, UCTIONB3YS
CHPaBOYHYIO HH(OPMALIMIO U OMHUPASCh HA aJITOPUTM YUYE€OHBIX I€UCTBUM;

YCTaHABIMBATh  IPUYMHHO-CIEACTBEHHBIE  CBA3U, CTPOUTH  JIOTHUYECKOE  PaCCyXIECHUE,
YMO3aKIIo4YeHne (MHAYKTUBHOE, ACIyKTUBHOE, MO AaHaJOTHUU) W JelaTh BBIBOJBI TOJ PYKOBOJCTBOM
IeJarora;

MCKaTh WM OTOMPATh WH(OPMAIIMIO WU JaHHBIE U3 UCTOYHUKOB C YY€TOM MPEIOKEHHON yueOHOU
3a/1a4M U 33JIaHHBIX KPUTEPHUEB.



co3/aBaTh, IPUMEHATH M MPEoOpa30BbIBATh 3HAKU M CHUMBOJBI, MOAEIU M CXEMbI JUISl PEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]a4;

C MOMOIIBIO0 TeJarora WIM CaMOCTOSITEIbHO MPOBOJUTH OMBIT, HECIOXKHBIA S3KCIEPUMEHT IO
YCTaHOBJICHHIO OCOOCHHOCTEN (PU3NUECKOr0 0OBEKTa UITH SBIICHHS;

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BHJIA B IPYro# (TaOIUILy B TEKCT U TIP.);

yCTaHABJIMBATh B3aWMOCBSI3b (DU3NYECKUX SIBICHUH M MPOLECCOB, MUCHOIB3Yys aJTOPUTM YUEOHBIX
JIEUCTBUI.

Osnaodenue yHuepcaibHoIMu YUeOHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OCO3HAHHO HCIOJb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3aJaueii KOMMYHUKALUU JUIS
BBIPAKEHUS CBOUX MBICIIEN U OTPEOHOCTEN /7S INIAHUPOBAHUS CBOEH 1€ TEIBHOCTH;

OpraHU30BBIBATH Y4eOHOE B3aWMOJCWUCTBHUE B Tpymie (ONpeNesiaTh OOIIMe LEeIH, pacHpeneisTh
poJIu, 10rOBapUBaThCsl APYr C APYrOM U T. 1.).

[EJICHAIIPABJICHHO HCIOJIb30BaTh MH(POPMAIIMOHHO-KOMMYHUKATUBHbBIE TEXHOJIOIMH, HEOOXOAUMbIE
ISl peIeHus1 y4eOHBIX U MPAaKTUYECKUX (PU3MUECKUX 3ajay;

OpraHU30BBIBATH Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESATEIbHOCTb C YUUTEIEM H
CBEPCTHHUKAMH B MPOIIECCE 3aHATUH (PU3UKOU.

Oe¢nadenue yHugepcatbHblMu Y4eOHbIMU PECYIAMUBHBIMU OCUCBUAMU:

NOHMMATh ILEIH €CTECTBEHHOHAYYHOTO OOydYeHHs, CTaBUThb M (POpMyIMpoBaTh Uil ce0sl HOBBIC
3a/lauM B yueOe U M03HaBaTeIbHOU JesITeIbHOCTH;

0oOHapyXUBaTh U POPMYITUPOBATH YUEOHYIO MTPOOIIEMY, ONIPEICIIATh 1IEh YICOHOU A TEIIFHOCTH;

CaMOCTOSITENIbHO WJIM C MOMOIIBI0 YYUTENs IUIAHUPOBATh IMyTH JOCTHIKEHUS LeNiell B (PU3HUYECKUX
HKCIEPUMEHTAX, B TOM YHCJIE albTEpPHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hambolee (PPEKTUBHBIE CIIOCOOBI
pelieHrs yueOHbIX U M03HABATENbHBIX 33/1a4;

COOTHOCUTH CBOM IPAKTUYECKUE JEHUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILIECTBISATh
KOHTpPOJIb CBOEU NEATEIBHOCTH B Ipoliecce AOCTUKEHHS Pe3ybTaTa, OMpPENeNsaTh CIOCOObl JEUCTBUN B
pamMKax IpeAOKEHHBIX YCIOBUM W TpeOOBaHMN, KOPPEKTUPOBAaTh CBOMU JEHCTBHSI B COOTBETCTBUHU C
W3MEHSIONIENCS CUTyalnei;

IPABWJIBHOCTb BBIMOJIHEHUS IKCIEPUMEHTAIbHOM y4eOHOU 3a7auu, COOCTBEHHbIE BO3MOYKHOCTH €€
pelieHus;

BJIQJICHHE OCHOBAMHU CAMOKOHTpOJISI, CAMOOLIGHKH, IPUHATUS PEIIEHUH U OCYILIECTBICHUS
OCO3HAaHHOTO BhIOOpa B yUeOHOM U MMO3HABATEIHLHON JESITeNbHOCTH;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh JIaH €€ U3MEHEHMUS,

HpEeIBUIETh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU pEIIEHUH Y4eOHOH 3a/1a4H;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

NPEJMETHBIE PE3YJIbTATHI

TpeboBaHuss K mnpeIMeTHbIM pe3yJbTATaM OCBOGHHMs Y4eOHOro npeamera «®Pu3uKay,
pacnpejaeseHHbIe 110 roamM 00y4eHus

PesynbraThl o rogam (GopMyIHPYIOTCS [0 MPUHIMITY J00aBIEHHUS HOBBIX PE3yJIbTaTOB OT roja K
roay (pe3yabpTaTbl OUEPETHOTO ro/la MO0 YMOJYAHUIO BKIKOYAIOT PE3yIbTaThl MPEABLAYIIHX JIET).

7 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Yy
oOyJaroluxcst yMEHH:

— OPHUCHTHUPOBATLHCA B IOHATUAX U OINICPHUPOBATH UMU HA 0a3oBOM YPOBHE: (1)I/ISI/I‘I€CKI/IC U XUMHWYCCKUEC
SIBJICHUS; HAOIIOJCHUE, YKCIEPUMEHT, MOJIeJb, TUIIOTE3a; €AMHUIIBI (U3UUYECKUX BEIHYUH; aToOM,
MOJICKYJIa, arperatHble COCTOSHUS BeIecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE); MEXaHHUYECKOEe
IBUKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOICHCTBYIOIIAS
cun, aedopmanus (ynpyras, MIacTHYECKasi), HEBECOMOCTb, COOOIIAIOIIUECS COCYAbl, C OMOPON Ha
TUIaKTHYECKUN MaTepuan

— paznuyath sBneHUs (Aud@ysus; TEIIoBoe ABMKEHHUE YACTHI] BEIIECTBA, PAaBHOMEPHOE JIBIKEHUE;
HEpaBHOMEPHOE [BW)KCHUE, WHEPIUS; B3aMMOJCHCTBHE TEI; pdagHosecue MeEEPOLIX mel ¢
3aKpenyiéHHoll OCcblo 8paujeHus; Tiepeaada NaBleHUs TBEPABIMU TelaMH, KHJIKOCTAMU MU Ta3aMu,
aTMoc(epHOe JIaBJCHHE; TUIAaBAaHHWE TeJl; MPEBPALICHUS MEXaHHMUECKOW DHEPTHH) IO OMUCAHUIO0 MX



XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3MYECKOe SIBICHUE,
MOCIIe IPEIBAPUTEIHLHOTO 00OCYKICHHUS C TIEIaroroMm;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SIBICHUI B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIEC
¢dbusnueckue SBJICHHUS B MPHUPOJE: NPUMEPHl ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B KHBOW U
HEXXMBOW TPUPOJE; NCHCTBHE CWIBI TPEHHUS B TPHUPOJEC M TEXHUKE, BIHUSHHUE aTMOCHEPHOTO
JaBJICHUS Ha >KUBOW OpPraHM3M; IUIaBaHUE PbIO; pblYard B TeJie YelIOBEKa; MPU 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3aJaqy B Y4YEOHYIO, BBIICNATH CYNIECTBEHHBIC CBOWCTBA/TIPU3HAKH (PU3UUECKHIX
SIBJIGHUH C TIOMOIIIBIO MEarora;

OINKCHIBATh M3yUEHHbIE CBOMCTBA TEJ U (PU3UYECKUE SIBICHUS, UCIOIb3Yys (PU3NUECKHE BEITUYHUHBI
(Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CHUJIa YIIPYTOCTH,
CHJIa TSDKECTH, BEC TeJla, CUJIa TPeHHUsI, JaBjieHue (TBEPIOTO Tela, JKUIKOCTH, ra3a), BhITAIKUBAIOLIAs
CWJIa, MEeXaHWU4eckas paboTa, MOIIHOCTh, TUIEYO CHIIBI, MOMEHT CHIIbI, KOO(QQHUIIUEHT IOJIE3HOTO
NEHCTBUS MEXaHW3MOB, KHHETHYEeCKass U MOTEHLUalbHAas SHEPTus) C OMNOpOH Ha cXeMy; Npu
OIMHMCAaHUU PACKPHIBATh (DU3MYECKHUIA CMBICI HCIIOJIb3YyEeMbIX BEIUYHH, HX 0003HAYCHHS M CIUHUIIBI
(UBUYECKUX BEIMYUH, HAXOOUMb (HOpMYIbl, CBA3bl8aowue OAHHYIO QUUYECKYI0 GeIUYUHY C
Opy2uMu 8eIUYUHAMU, CIPOUMb SPAPUKU U3YYEHHBIX 3A8UCUMOCTEN UULECKUX 6elTUYUH C OTIOPOH
Ha JUJIAaKTUYECKUI MaTepHall;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS U MPOIECCHI, UCIOIb3Ys MpaBUia CIOKEHUS
cun (BIOJIb OAHOU TpsiMOM), 3axown I'yka, 3axomn llackans, 3akon Apxumeoa, npasuio pagHosecus
pvluaza (610Ka), «3010moe Npasuioy» MeXaHuKuy, 3aKOH COXPAHEHHUS MEXaHWYEeCKOW IHEpPrHuH; MpH
3TOM /1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3ANUCHIBAMb €20 MAMEMAMUYECKOe GbIPANCEHUE
100 PYKOB0OCMBOM nedazozda ¢ 00cylcoeHuem niana pabomoi;

OOBSACHATH (PU3UYECKHE SBICHUS, MPOILIECCHI U CBOWCTBA Tell, B TOM YUCJE U B KOHTEKCTE CUTyalui
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: NpH TMOMOIIM TeAarora BBIABISATH PUYUHHO-
CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTrMYecKuX MIaroB ¢ omnopoil Ha 1—2
M3YYCHHBIX CBOMCTBA PU3NYCCKUX SBICHUH, PU3UICCKIX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pelaTth THUIIOBBIE pPAc4yETHBIE 3aayd B |AEHCTBME C OMOPOM HA AJITOPUTM, MPEIABAPUTEIBHO
pa300paHHBIA COBMECTHO C TIEIarOroM, HCIIONIB3YsI 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIONIUE (DU3MUICCKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3aJauyd 3alKChiBaTh KPAaTKOE YCJIOBHE, IOACTABISATH
¢dusnueckne BEMWYMHBI B (OPMYJIBI M TIPOBOJIUTH PACUEThl, HAXOJWUTH CIIPABOYHBIC JTaHHBIC,
HEOOXOMUMBIE JJIsi pEeHIeHHUs] 3a]ad, OLEHUBATh PEATUCTUYHOCTh TMOIYYCHHOH (QHU3nUYecKon
BEJTUYHHEI;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIU (U3MUYECKHUX METOJOB IOCIE
MIPEeIBAPUTENILHOTO OOCYXICHUS C MEAaroroM; MpH MOMOIIM TMeAarora B OMHCAHUU HCCIEI0BaHUS
BBIJICJISITH TIPOBEPSIEMOE TMPEANONIOKEHHE (THIOTE3y), C OMOpOM Ha JUIAKTHUYECKHN MaTepua
pa3nuyaTh M HMHTEPHPETUPOBATH TMOJYYEHHBI pe3ylbTaT, HAXOAUTh IMOCIe OOCYXKIEHUS C
MeJJaroroM OITMOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

YyMETh HaxOJUTh C WCIOJb30BaHUEM IM(GPOBBIX 00pa30BaTEIBHBIX PECYPCOB OIBITHI 10
HaOMoIeHNI0 (PU3MYECKUX SBICHUN WU (GU3NYECKUX CBOWCTB Tel: (POPMYITUPOBATH MPOBEPSEMbBIC
MIPEATNONIOKEHHS, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO O0OpYAOBaHHUS C ONOPOM Ha CXEMY,
3aMMChIBaTh X0/ OMbITA U POPMYIUPOBATH BHIBOIBI MTOJI PYKOBOACTBOM IEIarora;

BBITIONTHSATH MPSMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bEMa, CUITBI U TEMIIEPATYPHI C
WCIIOIb30BAaHUEM AaHAJIOTOBBIX M LHU(POBBIX MPUOOPOB C OMOPOM HA aJITOPUTM; 3alHCHIBATH
MOKa3aHus MPUOOPOB ¢ YYETOM 3aJJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;

MIPOBOJUTH COBMECTHO C MEJAroroM MCCIIEJOBAaHHE 3aBUCHMOCTH OJHOU (PM3MUYECKON BETUYMHBI OT
JIPYTOM C UCTIOIB30BAHUEM TPSMBIX H3MEPEHUN (3aBUCUMOCTH TYTH PABHOMEPHO JBIKYIIETOCS
TeJla OT BPEMEHH JIBIKEHUSI TeJla; CUIbl MPeHUs CKObIHCEHUs Om 8eca meid, Kavecmea oopabomku
nosepxmocmeti mei U He3A8UCUMOCMU CUNbl MPEHUs Om HNIOWAOU CONPUKOCHOBEHUS Mel,; CUTbL
YApy2ocmu 0m YOAUHEHUs NPYIHCUHBI, BbIMAIKUBAIOWEU CULbl OM 00bEMA NOSPYHCEHHOU dacmu
mena u Om NIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCMU OMm NJIOMHOCMU mend, om 21yOunsl, Ha
KOMOPYIO NO2PYHCEHO Meo; YC08ULl NIABAHUA Meil, YCI08Ull PABHOBeCUs pbluaza U 010K08); TIOJ
PYKOBOACTBOM TI€Jarora yd4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEAOBAaHUS, COOUpaTh
YCTaHOBKY U BBIMIOJIHATH M3MEPEHUS, CIEeAys MPeaoKEHHOMY IIaHy, (PUKCHUpOBATH pe3yNbTaThl
MOJTY4YEHHON 3aBUCUMOCTH (PU3WYECKHX BEIMYUH B BHJEC NPEIJIOKCHHBIX TaOIUI] U TPaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHUS,



— COOTHOCHUTh KOCBEHHBIC HM3MEpeHHs (DU3MUYCCKMX BEJIWYHMH (TUIOTHOCTH BEINECTBA JKUAKOCTH U
TBEPIIOTO TeJIa; CHJIa TPSHHSI CKOJIBKCHHUST; JaBJICHHE BO3AyXa; BHITAJIKHBAIOIAS CHJIA, JCHCTBYOIIAS
Ha TOrPYKEHHOE B YKUJIKOCTh TEJI0; KOA(PQPHUIIMEHT MOJIE3HOTO JCUCTBUS MPOCTHIX MEXaHU3MOB),
cliefysl PeJIOKEHHON WHCTPYKIMU; TPU BBIMOJHEHHH W3MEPEHUH T0J] PYKOBOJCTBOM II€aarora
cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHUE NCKOMOUW BETMUUHBI,

— coOro/IaTh mpaBuiia TEXHUKHA 0€30MacHOCTH MPH paboTe ¢ JTabopaTopHBIM 00OPYIOBAHUEM IOCIE
MIPEIBAPUTEIILHOTO 00CYKICHUS C MEAaroroM;

— COIMOCTaBIISATh TPUHIUIBI JCHCTBHSI TPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECs] COCYAbI, OapOMETp, phIuar, MOJBWKHBIA M HEMOIBUKHBIA OJIOK,
HAKJIOHHAsSI IUIOCKOCTh C ONIOPOM Ha JUIAKTHYECKUN MaTepHa,

—  XapaKTepHU30BaTh MPUHIMIIBI JCHCTBHS HM3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWMCTB MOCIE
MPEIBAPUTEIILHOTO OOCYXXIEHHsSI C TIEaroroM ¢ ONOpOi Ha WX omnucaHus (B TOM 4YHCIE:
MOAIIUITHUKY, YCTPONCTBO BOJONPOBOJAA, THUIPABIMYCCKUN MPEcC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMETp), HKCIOJIb3Yysl 3HAaHUS O CBOWCTBAX (HU3MUECKUX SBICHUH U
HeoOXouMBbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH;

— TMPUBOJUTH TMPUMEPHI / HAXOIUTh HHPOPMALHMIO O MpPUMEpax MPAKTUYECKOTO HCIOIb30BAHUS
(GU3NYeCKUX 3HAHWH B TOBCEAHEBHOM XHU3HH Il oOecrieueHus: 0€30IacHOCTH TPU OOpalleHUH C
npudoOpaMu ¥ TEXHUYCCKHUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS W COOJIOJICHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpele;

— OCYUICCTBJISITH C TIOMOIIBIO Tiejarora or0Op MCTOYHMKOB HHpopMmanuu B cetd HHTepHer
B COOTBETCTBUHU C 3aJIaHHBIM ITOWCKOBBIM 3alpOCOM, Ha OCHOBE HMMCIONIMXCS 3HAHWA M TyTEM
CpaBHEHHMsSI PA3JIMYHBIX MCTOYHUKOB BBIICIATH MH()OPMAIUIO, KOTOPAs SBJISICTCS MPOTUBOPEUUBOI
WJTU MOKET OBITh HEJIOCTOBEPHOM;

— WCTOJB30BaTh MPHU BHITIOJHEHUH YUYCOHBIX 33JIaHUN HAYYIHO-TIOMYJISIPHYIO JTUTEPATYpy QU3HUECKOTO
COJICpKaHUsI, CIPABOYHBIC MAaTepHallbl, pPECypchl ceTH VHTepHeT, BlaneTh NpPUEMaMU KOH-
CIICKTUPOBAHUS TEKCTA, MPeoOpa3oBanmsi HHGOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

— CO3/1aBaTh IOJ PYKOBOJCTBOM II€Jlarora ¢ OOCYXKICHHEM IIaHa pa0OThl KpPaTKUEe MHCHbMCHHBIC U
YCTHBIC COOOIIECHHS HAa OCHOBE 2—3 MCTOYHUKOB MHGpOpMANUU (PU3HUYECKOTO COICPIKAHUS, B TOM
quclie MyOJIMYHO JeNaTh KPaTKHEe COOOIICHUS O pe3ysibTaTaX MPOSKTOB WM  Y4YEOHBIX
WCCIIC/IOBAHMI;, TPHU 3TOM TPAaMOTHO HCIOJIb30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca
(U3HUKY, COTIPOBOXKIATH BRICTYILICHUE TIPE3CHTAIIUEH;

— TIpH BBHITIOJHCHUH YYEOHBIX MPOCKTOB W MCCIEIOBAHUMN TI0]] PyKOBOJICTBOM IEJarora pacrpeneisaTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C TOCTABJICHHBIMHU 33Ja4aMH, CJICIWTH 32 BBITIOJIHEHUEM
TJIaHa IeWCTBUHN, aJeKBATHO OIEHUBATH COOCTBEHHBIN BKJIA/ B JEATCIHOCTD TPYIIIBI; BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHUE OKPYIKAFOIINX.

8 KVIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXkatb C(HOPMHPOBAHHOCTb Yy
o0yyaromuxcs yMeHuil:

— OpHUEHTHPOBATHCS B MOHATHAX U ONEPUPOBATH UMH Ha 0a30BOM ypOBHE: Macca U pa3Mepbl MOJIEKYI,
TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAJUIMUECKHUE U
amMop(HbIe TeNa, HACBHIEHHBI W HEHACBHIIEHHBI Tap, BIAXHOCTh BO3JyXa; TeMIepaTypa,
BHYTPEHHSS 3HEPTHUs, TEIJIOBOM JBUTATENb; 3JIEMEHTAPHBINA 3JEKTPUUECKUN 3apsfl, JIEKTPUUYECKOe
T0Jie, MPOBOJHUKHU U AUSJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE TOJIE;

— pa3nuuarth SBJCHHUSA TIOCIE  TPEABAPUTEIBHOTO  OOCYXIEHHMs C  IejgaroroM  (TEIIoBoOe
paciMpeHue/cxxaTue, Teronepeaaya, TemjaoBoe pPaBHOBECHE, CMauMBaHUe, KalUJUIIPHBIC SBICHMUS,
WCcnapeHue, KOHACHcallus, TUIaBJIeHre, KpUCTauTH3alus (0TBEepAeBaHNe), KUMIEHUE, TeIUIonepeaaya
(TETUIONTPOBOTHOCTh, KOHBEKIIWS, W3IyYEHHUE); OJJICKTPU3alMs TeJ, B3aUMOJCHCTBHE 3apsjioB,
NEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJEHCTBHE MarHuTOB, JEHCTBHE
MarHMTHOTO TOJsl Ha MPOBOJAHMK C TOKOM, 3JEKTPOMarHUTHas HWHAYKLHSA) IO OIMNUCAHUIO0 HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

— pacro3HaBaTh C MMOMOIIIBIO MeJarora MposiBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUN B OKPY’KAIOIIEM
MHUpE, B TOM yucie (U3ndYecKue SBICHHs B MPHUPOJIE: MOBEPXHOCTHOE HATSHKCHHE M KAWJUISPHBIC
SIBJIGHUSI B TIPUPOJIE, KPUCTAJUIBI B Mpupoje, unydeHue ColHla, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra; OHIJIEKTPUYECKHE SBIEHHS B aTMocdepe,



ANEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE Tosie 3eMiH, Apeid MOI0COB, POJIb MarHUTHOTO
MoJIst JUIsl JKU3HU Ha 3emJie, MOJSPHOE CUSHUE;, MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3aJady B
y4eOHY10, BBIJICNAT CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SBJICHUM;

OIMCHIBAThH MOJI PYKOBOACTBOM IeAarora ¢ o0Cy/1eHneM IutaHa paboThl H3yUYeHHbIE CBOMCTBA TET U
(bu3nueckre SBICHUS, UCTONB3YsS (PU3NYECKHE BEIUYMUHBI (TeMIepaTypa, BHYTPECHHSSI JHEpPTUs,
KOJMYECTBO TEIUIOTHI, YelbHas TeIIOEMKOCTh BEIIECTBA, Y/eIbHAs TEIUIOTa IUIaBJICHUS, YAeIbHas
TEIJIOTa MapoO0Opa30BaHMs, yJENbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOro
NEHCTBUS TEIJIOBOM MalIMHBI, OTHOCHUTENbHASI BIQXKHOCTH BO3/yXa, SJEKTPUUECKUN 3apsij, cuiia
TOKa, DJIEKTPUYECKOE HaNpsHDKEHUE, COMPOTUBICHHUE MPOBOJHUKA, YACIbHOE COMNPOTHUBICHUE
BelIeCTBa, paboTa U MOIIHOCTh 3JEKTPHUUECKOr0 TOKA); MPU OMHCAHWU MPABHIBHO TPAaKTOBATh C
MOMOIIBI0 Tiefarora (PU3UYECKU CMBICT HCIONB3yeMbIX BEIUYHUH, O0O3HAYCHUS W CIUHUIIBI
(bu3MYECKUX BEJIIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIIUE JAaHHYIO (U3MUYECKYIO BEIMYUHY C
JIPYTUMH BETUYMHAMU, CTPOUTH IPa(QUKN H3yUYEeHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIINYMH;
OTpeNIeNIATh TOCHE MPEIBAPUTEIILHOTO OOCYXKIEHHsI C TEeIaroroM CBOWCTBa Tel, (QuU3MUecKue
SBJIGHUSI U TIPOILIECCHI, HCIOJIb3Ysl OCHOBHBIE IOJOXKEHHUS MOJEKYJISIPHO-KUHETUUECKON Teopuu
CTPOEHHUSI BEIIECTBA, MPUHIUI CYTEPIIO3UIIMH MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa Juis ydacTka LeMu, 3akoH [[ocoynsi—/lenya, 3aKOH COXpPAHEHUS SHEPTuu; Npu
3TOM HaXOJUTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MaTeMaTHYECKOE BhIPAXKEHUE C OIIOPOH Ha
uudpoBbie 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM Iefaarora (pu3ndeckue MpoIllecchl U CBOMCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, IPH IMOMOIIM Iearora BHISBIATH
MIPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OObSICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ onopoi Ha 1-2
M3YYCHHBIX CBOHCTBA PU3NUYCCKUX SBICHUH, PU3NICCKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTh TUMOBBIE PAacu€THBIC 3aJaud B 1—2 NMEHCTBHS C OMOPOM Ha aJITrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TEIaroroM, UCIOIb3ysl 3aKOHbI U (hOpPMYJIbI, CBSA3bIBAOLINE (DU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHaju3a yCJIOBHS 3aJa4yd 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HEJOCTAaTOK JAHHBIX ISl PEIleHUs 3a7aud, BHIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE IS €€
pelIeHUs, MPOBOIUTH PACUYETHl W CPAaBHUBATH IMOJYYCHHOE 3HAYCHUE (U3MUYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

HUMETh TMPEeJCTaBICHHE O MPOoOIeMax, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (PU3NYECKUX METOJI0B
Mociie MPEABAPUTENBHOIO OOCYXKACHUS C TIelaroroM; HCIHOJIb3ysl OMNKMCAHHUE HCCIEI0BaHus,
BBIJICJISITH  TIPOBEPSIEMOE  TIPEANOJIOKEHHE, OIEHUBATh NPABWIBHOCTD TMOPSAKA TPOBEIACHHS
WCCIeA0BaHMs, 1eJ1aTh BHIBOJIBI,

yMETh HaXOAWTh C HCIIOJb30BAaHUEM IIM(PPOBBIX O00pa30BATEIBHBIX PECYPCOB OMBITHI IO
HaOMIOJIEHNI0 (U3MYECKUX SIBJICHUN WM (U3HMYECKUX CBONCTB TeN (KamWUISpHBIC SIBJICHHS,
3aBHUCHMOCTh JIaBJICHHsS BO3[AyXa OT ero oObéMma, TeMmIepaTypbl; CKOpPOCTH Mpoliecca
OCTHIBAHMSI/HATPEBAHUSI TIPU U3JIYYCHHH OT I[IBETa H3JIy4arollel/morIonaoed MOBEpXHOCTH;
CKOPOCTb UCIIAPEHUs BOJBI OT TEMIIEPATypPhl )KUJIKOCTH U IUIOMIAINA €€ MOBEPXHOCTH; JIEKTPU3ALU
Tel W B3aWMOJICHCTBHE DJIIEKTPUUECKUX 3aps/iOB; B3aWMOJCHCTBHE TIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEW TOCTOSHHBIX MAarHUTOB; JEHCTBHUS MAarHUTHOTO TIOJIA Ha
MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBHUTATENSI TIOCTOSSHHOTO TOKA):
dbopMynupoBaTh MPOBEpSEMBbIE MPEINONIOKEHHS, COOMpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
0o00OpyI0OBaHUS C OMOPOM HA CXEeMy; OINMCHIBATh XOJ OIbITa U (OPMYIUPOBATH BBIBOJABI O]
PYKOBOJACTBOM I1€/1arora;

MMETh NPEJICTABICHUS O HM3MEPEHUU TEMIIepaTypbl, OTHOCUTEIBHON BIAXXHOCTU BO3/yXa, CHUJIbI
TOKa, HAMPSKEHUSI C MCIOJIb30BAaHUEM AHAJIOTOBBIX MPHOOPOB U JATYMKOB (PU3MUYECKUX BEIUYHWH;
MpU TIOMOIIM TMeJarora CpaBHUBATh PE3YyJIbTaThl M3MEPEHUN C y4ETOM 3aJaHHOW abCONIOTHOMN
MTOTPEITHOCTH;

MPOBOJIUTH COBMECTHO C TIEJaroroM MCCJEI0BaHUE 3aBUCUMOCTU OJHOU (DU3NYECKON BETUYHHBI OT
JIPYroil C UCHOJBb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBJIEHUS MMPOBOJHUKA OT €r0
JUTHHBI, TIIOMIAIN TTOTIEPEYHOTO CEUEHUS U YASIHHOTO COMPOTUBIICHHUS BEIECTBA MPOBOIHUKA; CHIIBI
TOKa, WAYLIEro 4epe3 MPOBOJHUK, OT HANpsHKEHHWS Ha MPOBOJAHHUKE; HUCCIEIOBAHHE
MOCJIEZIOBATEIBHOTO U TapajieIbHOTO COEIMHEHUN MPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE,
coOupaTb YCTAaHOBKY U BBHINOJMHATh MW3MEPEHHUS TMOJ PYKOBOJCTBOM TMeAarora, Ciemys



IIPEUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3ysbTaThl MOIYYEHHOW 3aBHCHUMOCTU B BUAE TaOiuI U
rpaduKoB, JeNaTh BEIBOJIBI IO PE3yIbTaTaM UCCIEIOBAHUS ITOCIIE OOCYKICHUS C MEIarorom;

— COOTHOCUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BeIWYMH (yAelbHas TEIJO0EMKOCTb BEIECTBA,
COIIPOTHBIIEHUE IIPOBOJHUKA, pab0oTa U MOIIHOCTH IEKTPHUUECKOrO TOKA): C MOMOUIbIO IeJarora
IUTAHUPOBATh HM3MEpPEHHs, COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY, CIEAys MpeIoKeHHON
WHCTPYKLIHAHU, U BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;

— co0mrofaTh MpaBuila TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 00OPYZOBAaHUEM I1OCIIE
MIPEBAPUTEIILHOTO 00CYKACHUS C MEAaroroM;

— CONOCTaBIIATh C TMOMOIIBIO TEeNarora MPUHIUIBI ASUCTBUS H3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB C ONOPOM HAa MX ONMCaHUSA (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JIOMOB, THI'POMETD,
napoBas TypOuHa, aMIepMerp, BOJIbTMETD, CUETUMK IIEKTPUYECKON SHEPruy,
3JIEKTPOOCBETUTENbHbIE IIPUOOPHI, HarpeBaTelbHbIE AIEKTPOIPUOOPH! (IPUMEpPBI), IEKTPUUECKUE
[IPEIOXPAHUTENN;  AJIEKTPOMArHUT,  JIEKTPOJBUIraTellb  IIOCTOSHHOIO  TOKa),  HCIOJIb3Ys
METOAMYECKHE MaTephajbl O CBOWCTBaX (U3UUECKUX SBICHUH M HeoOXoaumble (u3nueckue
3aKOHOMEPHOCTH;

— pacno3HaBaTb IIOCJ€ IPEABAPUTEILHOIO OOCYXAEHHMS C IIENaroroM IPOCThIE TEXHUYECKUE
YCTPOMCTBA U H3MEPUTENIbHBIE MPUOOPHI 10 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMIPOMETP, ABUIaTelb BHYTPEHHEIO CrOpaHMsl, JIEKTPOCKOI,
peocTaT); COCTaBJISATh CXEMbl JJIEKTPUYECKMX LEeNell ¢ IMOC/IeOBAaTEeIbHbIM U IapauleIbHbIM
COEZIMHEHHUEM JIEMEHTOB, COOTHOCS YCIOBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUYECKHX LIeTICH;

— TMPUBOJUTH IPUMEPHI/HAXOOUTh HHGPOPMALMIO O MpHUMepax MPAKTUYECKOr0 HCIOJIb30BaHUS
(¢u3NYeCKUX 3HAHWH B TOBCEAHEBHOM XHU3HH Il oOecrieueHus: 0€30MacHOCTH MpH OOpameHnH C
npubopaMM H TEXHHYECKUMH YCTPOICTBaMH, COXpPaHEHHUS 3[0pPOBbS U COONIIOJICHHS HOPM
HKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILEU CPELE;

— OCYUIECTBJISITH C IOMOIIBIO Tenarora MOUCK HH(opManmuu (U3NYECKOTO COJEPKAHHUS B CETH
WHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUW M IIyTEM CpPaBHEHUS [ONOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

— HCIIONB30BaTh TPHU BBHIMOJIHEHUH YyYeOHBIX 33aJaHUi OTOOPaHHYIO MEJaroromM Hay4YHO-TIOMYJISIPHYIO
auTeparypy GU3NUYECKOro COAEp KaHus, CIIPaBOYHbIC MaTepUabl, pecypchl ceTu VHTepHeT; BlajeTh
npuéMamM# KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHusi HH(POPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI
B JIPYTYIO C OIIOPOM Ha aJrOPUTM U YTOYHSIOIIHME BOIPOCHI IIEAArora;

— co37aBaTh MOJ PYKOBOJCTBOM Ilefjarora ¢ oOCyXJICHHEM IulaHa paboThl MUCbMEHHBIE U KpaTKHe
yCTHBIE coOOIIeHHs, o00o0mas uHGOPMALUI0 U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
coliepKaHus, B TOM 4HcCie MyOJIMYHO MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WM
HCCIEA0BATENBCKON JEATEIbHOCTH; IPU 3TOM TPAaMOTHO HCIIOJIB30BaTh M3Y4YECHHBIM NOHSATHUIHBIN
anmapar Kypca QU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE ITPE3eHTaINEH;

— TIpH BBINOJIHEHUH y4eOHBIX NMPOEKTOB U MCCIEJOBAHUN (PU3MUECKUX MPOLIECCOB MO PYKOBOJCTBOM
nejarora pacnpenensaTb OOf3aHHOCTH B TPYIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadyaMu,
CIIEOUTh 3a BBINOJHEHMEM IUIAaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBIN BKJIaJ B AESATEIBbHOCTb T'PYIIIBI, BHICTPAWBAaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3periath KOH(PIUKTHI.

9 KJIACC
[IpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakarh CHOPMUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

— OpHCHTHPOBAThCS B TMOHSATHAX W ONEPUPOBaTh MMH Ha 0a30BOM YpOBHE: CHUCTEMa OTCUETa,
MarepuaibHas TOYKa, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBHXKEHHS, aedopmarius
(ympyrasi, IiacTuueckas), TpeHUe, yenmpocmpemumenbHoe yCKopeHue, HEBECOMOCTh U Teperpy3KHy;
HEHTP TKECTH; aOCONOTHO TBEPAOE TENo, LEHTP THKECTH TBEPIOTO Tella, PAaBHOBECHE,
MEeXaHWYEeCKUe KoJeOaHUs W BOJHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK; 3JICKTPOMAarHUTHBIC BOJIHBI,
IIKaia 3JeKTPOMArHUTHBIX BOJH, CBET, ONM30PYKOCTh M JAIBHO30PKOCTh, CHEKMPbl UCHYCKAHUS U
noznowenus; anbda-, 6eTa- ¥ raMMa-u3ITy4eHHs, H30TOIBI, sepHast YHEPreTHKa;

— COOTHOCUTH SIBIICHHSI TIOCIIE TIPEIBAPUTEIBHOTO OOCYXKIEHHS C TeJaroroM (paBHOMEpPHOE U
HEpaBHOMEPHOE TMPSIMOJIMHEHHOE JIBUKEHUE, DPaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBUXKCHUE,
CBOOO/IHOE TaJeHHE Tel, PABHOMEPHOE MABIKCHHE 10 OKPY)XHOCTH, B3aUMOJCHCTBHE T,



pEaKTHBHOE JBWIKEHHUE, KoJjieOaTelnbHOE ABMKEHHUE (3aTyxalollie W BBIHYXKJICHHBIE KoJieOaHUs),
PE30HAHC, BOJIHOBOE JBIKEHHE, OTPAKEHHE 3BYKa, MPSMOJIMHEHHOE PaclpOCTpaHEHHE, OTPAXKEHHE
U TIPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3IokKeHHe OEIoro CBETa B CIIEKTP U
CIIO)KEHHE  CHEKTPaJbHBIX I[BETOB, JUCIEPCHS CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEWYATOr0 CHEKTpa M3JIy4eHUs) IO ONHCAHMIO UX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIHNX JTaHHOE (PU3NUECKOE SIBIICHHE;

pacro3HaBaTh C MOMOIIBIO Mearora NposiBICHUE H3YyYCHHBIX (DU3NYECKHX SBICHUH B OKPY’KalOLIeM
mupe (B TOM uHcie (U3MUECKUE SIBIEHHS B IPUPOJE: NMPHIUBBI U OTJIMBBI, JABM)KEHHE IIJIAHET
ConHe4HOM CUCTEMBI, PEAaKTUBHOE JIBM)KEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO0, IIBETa TeJl, ONTUYECKUE SBICHUS B MPUPOJE,
Ouosiornyeckoe JIefiCTBHE BUAMMOTO, YIbTPA()UOIETOBOTO U PEHTICHOBCKOTO W3IYYCHUH;
€CTECTBEHHbII PaJlMOAKTUBHBIM (POH, KOCMUYECKUE JIyUHd, PaJMOAKTUBHOE U3JIy4EHHE MPUPOAHBIX
MUHEpAJIOB; JCHCTBHE pPaJUOAKTUBHBIX H3JIy4EHUH Ha OpPraHu3M YeJOBEKa), MPH OSTOM MOJ
PYKOBOJICTBOM II€/larora NepeBoIuTh NMPaKTHUECKYIO 3aJauy B y4eOHYIO, BBIAEIATh CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUML;

OIMCBIBATH 0] PyKOBOACTBOM IIeJlarora ¢ 00Cy X IeHHeM IJIaHa paboThl U3yUEHHBIE CBOMCTBA TN U
¢bu3nyeckue sIBICHUS, UCMONb3Yys (U3NUYECKUE BEIMUYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Teja
IIpU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHUE, TIEPEeMEIICHNE, IYTh, YIIIOBasi CKOPOCTh, CHJIA TPEHUS,
CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOpEHHE CBOOOIHOTO MaIeHUs, BEC Tella, UMILYJIbC TeJa, UMITYJIbC
CWJIbI, MEXaHW4yecKas paboTa M MOIIHOCTb, IMOTEHIHUAIbHAs DSHEPIrUs Tejla, MOAHITOIO Haj
MIOBEPXHOCTBIO 3€MJIM, TOTEHIIMAJIbHASL SHEPIUs CXKATOM MPYKUHbBI, KHHETUYECKasi SHEPIUs, MOJIHAS
MEXaHUYeCKasl SHEprus, Nepuoj U 4acToTa KoJIeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb IMPEOMJICHUS CpPEelbl); MPU OMHUCAHUHM C MOMOUIbIO YUHUTEJs
MPAaBUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYUH, 0003HAUCHHSI W E€IUHUIIBI
(Gu3MYeCKUX BEJIWYMH, C ONOPOIl HA METOAMYECKHX MaTephall HaXOAUTh (OpPMYJbl, CBSI3bIBAIOLINE
JaHHYI0 (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapuKH H3YYCHHBIX
3aBUCUMOCTEH (pU3MUECKUX BEINYMH;

XapaKTepu30BaTh IOCIE MPeIBAPUTEIBHOIO O0CYXAEHUS C MEJaroroM CBOMCTBA Tel, (pU3NYECKUe
SBJICHUSI W TIPOIECCHI, HMCIIOJNB3Ysl 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
IOPUHLUI CYNEepPHO3ULUU CHUJI, NMPUHLUUI OTHOCUTENbHOCTH [‘anmumnes, 3akoHbl HblOTOHa, 3aKOH
COXPAaHEHHUS UMILYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHHUSI CBETA, 3aKOHBI COXPAHEHUsI 3apsiI0BOTO
Y MacCOBOT'0 YHCEJI IPHU SACPHBIX PEAKIUAX; IPH 3TOM HaXOJUTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA
1 €r0 MaTeMaTHYeCKOe BhIPaKEHUE C ONIOPOH Ha u(poBbIe 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH IOJI KOHTPOJIEM Iejarora (pu3nyeckue MpoIecchl U CBOMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPU MOMOIIM Iejarora
MPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOpPOW Ha 2—
3 U3y4eHHBIX CBOMCTBA (PU3UUECKUX ABICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh THIOBbIE pacuéTHbIE 3a7aud B 1—2 NEHCTBHS C ONOPOM Ha aJroOpuUTM, MpPEIBapUTENILHO
pa3o0paHHBI COBMECTHO C, UCIIONIb3Ys 3aKOHBI U (DOPMYJIBI, CBA3bIBAIOIINE (PU3NYECKHE BETHUUHBI:
Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/laud 3alMChIBaTh KPaTKOE YCIIOBHE, BBIABIATH HEIOCTAIOLIME WU
n30bITOYHBIE JIaHHbIE, BbIOMpATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE U1l PELICHUs, TPOBOAUTH
pacu€Tbl ¥ OLEHUBATH C TIOMOIIBIO YUUTENS PEATUCTUYHOCTh MOJIYYEHHOr0 3HaUYeHUs (pusnueckont
BEJIMYMHBI;

UMETh TPECTaBICHUE O MPOOJIeMax, KOTOPbIE MOKHO PEIINTh IPH MOMOIIN (PH3MUECKUX METOJIOB;
UCIIOJIb3YSl OMHMCAaHKEe UCCIeI0BaHus, TI0CTe MPEABAPUTEIHLHOTO O0CYKACHUS C TIEJaroroM BhIAEIATh
IpoBEpsAEMOe TPEANOIIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOpPSAKA IMPOBEACHUS MCCIEIOBAHUS,
JeTaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOMIOICHHUN 1 OTIBITOB;

YMETh HaxOIWTh C WCIOJb30BaHHEM NH(POBBIX 00pa30BATENBHBIX PECYPCOB OIBITHI  TIO
HAOMIOACHNIO (DU3UYECKUX SBJICHUNH WM (DU3NYECKUX CBOWCTB Ten (M3y4eHHE BTOpPOrO 3aKOHA
HeroToHa, 3aK0Ha cOXpaHEHMs SHEPTUH; 3aBUCUMOCTD MEpHOJa KOoJeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl rpy3a M XECTKOCTH TMPYXHHBI M HE3aBUCHUMOCTH OT aMIUIMTYJbl MalbIX KOJIOAHUM;
MPSIMOJIMHEIHOE paclpoCTpaHEHHE CBETa, pa3jioKeHue Oenoro cBeTa B CIEKTP; M3YUEHHE CBOMCTB
n300pakeHUs] B IUIOCKOM 3€pKaje M CBOWCTB HM300pakeHUs MpeaMmera B cOOUparollel JIMH3E;
HaONIlO/IeHNEe CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB H3JIyYEHHUS): CAMOCTOATEIbHO COOMpPATh



YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpYIOBaHUS C OMOPOI HA CXEMy; OMHCHIBATH XOJ[ OIbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOBI MO PYKOBOJICTBOM I€Iarora;
MPOBOJUTH TPH HEOOXOAMMOCTH CEpUI0 NPSMBIX HM3MEpPEHH, OIpenelss CpeaHee 3HaueHue
M3MEPSIEMON BEIMYUHBI (POKYCHOe paccmosinue cobuparoueli auH3bl); O0OOCHOBBIBATH BHIOOP
croco6a U3MepeHus/M3MEePUTEIILHOTO TPUOOpa;
MPOBOJIUTH COBMECTHO C TIEAAaroroM HCCIEJOBAaHUE 3aBHCUMOCTEH (DU3MYECKHX BETUYMH
C MCTIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHI (3aBUCUMOCTBH ITyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
JBIKEHUHM 0€3 HayallbHOW CKOPOCTH; MepHoja KojleOaHUi MaTeMaTHUYeCKOro MAasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTIJa OTPaKEHHsI CBETa OT yIiia TNaJeHHWs W YIJa MPEJOMJICHHS OT YIJia
naJIeHus): mocjae o0CY X ICHUS MO/ PyKOBOACTBOM I€/Iarora IiaHUpoBaTh MCCle0BaHUEe, cCOOUpaTh
YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThl MOJIYYCHHOW 3aBHCUMOCTH (H3UUECKUX BEIMYUH B BHJIC
TaOauI U TpaduKOB, A€TaTh BBIBOJKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;
COOTHOCHTh KOCBEHHbIE M3MEpEHHUs (DU3NYECKHX BEIUYMH (CPEIHSAsS CKOPOCTh W YCKOPEHHE Tela
pU PaBHOYCKOPEHHOM JBH)KCHUH, YCKOPEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPY>KUHBI,
KOX(QQUIMEHT TPEHHUsS CKOJBKEHHs, MEXaHWdyeckas padoTa W MOIIHOCTb, YacTOTa M MEPUOJ
KOJIeOaHWH MaTEeMaTU4YeCKOrO M TPYKUHHOTO MasTHHKOB, ONTHYECKAs CHJIa COOMpArOINEH JIMH3BI,
panuMoaKkTUBHBIA  (OH): ¢ TOMOLIBIO Tejarora  IUIAHUPOBATh — M3MEpPEHHs;  coOuparhb
AKCIEPUMEHTAIbHYI YCTAHOBKY M BBINOJIHATh W3MEPCHUs, CIEAYs MPEAIOKCHHONH WHCTPYKIIUU;
BBIUUCIIATh 3HAUCHUE BEIUYMHBI U AHATU3UPOBATH IOJyYEHHBIE PE3YJIbTAThl C Y4ETOM 3aJaHHOMN
MOTPEUTHOCTH U3MEPEHUH;
coOJIroIaTh MpaBWiIa TEXHUKU OE30MACHOCTH MPH paboTe C JIabOpaTOpHBIM 000pPYyIOBAHUEM MOCIC
MIPEBAPUTEIILHOTO 00CYKACHUS C MEAaroroM;
COIOCTABJIATh C TOMOINBIO IEAAarora OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PU3NUYECKUX MOIECTICH:
MaTepHalibHasl TOYKa, aOCOIIOTHO TBEPIOE TENO0, TOYCUHBIH MCTOYHHK CBETA, JIyd, TOHKAs JHMH3a,
TUTAHETapHasl MOJIENIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sipa C OINOpPOW Ha METOIUYECKUE
MaTepHabl;
XapaKTepu30BaTh TOCIE MPEIBAPUTEIBHOTO OOCYXISHHs C TeNaroroM NpPUHIUIB JICHCTBUS
W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH HAa MX ONUcCaHus (B TOM YHUCIE:
CIHJIOMETp, AATYUKHU TIOJIOKEHUS, PACCTOSIHUS W YCKOPEHHS, pakeTa, 3XOJIOT, OYKH, MEPHCKOII,
doroarnmapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, JTO3UMETP, KaMmepa BuiibcoHa), MCHOIB3YsI
1 poBbIe 00pa3oBaTEIBHBIE PECYPCHI,
WCTIOJNB30BaTh IOJI PYKOBOJICTBOM IIeJlarora CXE€Mbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKHX YCTPOUCTB, M3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MPH PELICHUN
Y4eOHO-TIPAKTHYECKUX 3a/1a4; OINTHYECKHE CXEMBI JUIsI TIOCTPOCHUS H300pak€HU B IUIOCKOM
3epKaiie ¥ coduparomieil TmHse;
NPUBOANUTH TPUMEPBHI/HAXOAUTh HHPOPMALUIO O MpHUMEpax MPaKTHUYECKOrO HCMOIb30BAHUS
¢u3NYeCKUX 3HAHWH B TIOBCEAHEBHOM XHM3HH Il oOecrieueHus: 0€30MacHOCTH MPH OOpameHnH C
npubopaMM H TEXHHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHHUS 370pPOBbsS U COONIIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;
OCYIIECTBIISTH MOJI PyKOBOJCTBOM TIe/Iarora Mmouck HHGopMauu GU3NIECKOTO COACPKAHUS B CETH
WHTepHeT, caMOCTOATENbHO (OPMYIMPYsS TOMCKOBBIM 3alpoc, HaXOAUTh IIYTH OIpeesIeHUs
JOCTOBEPHOCTH MOJYYEHHOH HMH(OpMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWHA W JIOTOJTHUTEIHHBIX
HCTOYHUKOB;

- UCTIOJIF30BATh MPH BBIOJIHEHNH Y4eOHBIX 3a/laHIi 0TOOPaHHYIO MeAaroroM Hay4JHO-

MOMYJIIPHYIO JIUTEPATypy (DU3UYECKOTO COJEpKaHMs, CIPABOYHBIC MaTepUalbl, PECYpChl CETH
WNHuTtepHer; B1aneTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA, MPeoOpa3oBaHuss HHPOPMAIIHH U3 OJTHON
3HAKOBOM CHUCTEMBI B JIPYTYIO C OIIOPOM HA aITOPUTM M YTOUHSIOIIME BOIPOCHI NIEJArora; co3/1aBaTh
MOJ1 PyKOBOJICTBOM Tie/Iarora ¢ 00CyX/IeHHEeM IJlaHa paOOThl MUCbMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBe WH(POPMAIMK €3 HECKOJbKMX HWCTOYHUKOB (DU3UYECKOTO COJAEpkKaHUsA, ITyOJIUIHO

MMpEACTABIATE PE3YIbTAaThbL HpOCKTHOﬁ NI I/ICCHC}IOB&TCJ’IBCKOﬁ ACATCIIBHOCTU, IIPU 3TOM I'paMOTHO



WCIOJIb30BaTh M3yUEHHBIH TMOHATUHHBIM amnmapaT HW3y4aemoro pasnena (U3MKH U COMPOBOXKAATH

BBICTYIUUICHHE MTpEe3eHTAIMeH ¢ yuéTOM 0COOEHHOCTEN ay JUTOPUHN CBEPCTHUKOB.

Paznen Tema KonuuectBo B ToM umcie B ToMm uncie
9acoB 71a00paTOPHBIX | KOHTPOJBHBIX
padot padoT
7 kaacc
1. Beenenne ®usuka u puzndeckue 4 1 -
METOJIbI U3YUYCHHUS IIPUPOIBI
2. [[lepBoHavasbHBIC CBECHUS O 5 1 -
CTPOCHHH BEIIECTBA
3. B3aumoelicteue Ten 21 4 2
4. |llaneHue TBEpABIX TEI, JKUAKOCTEH 1 20 1 2
razoB
5.  [PaboTa 1 MOIIHOCTh. DHEPTH 14 1 0
6. |[Pezepm 4 0 1
Htoro 68 8 5
8 kiace
1.  [TennoBble siBIEHUS 12 1 1
2. [3MmeHeHHE arperatHbIX COCTOSTHUH 11 1 1
BeIICCTBA
3. [DnexkTpuyYecKue sBICHUS 27 5 1
5. [DneKTpOMAarHUTHbBIC SIBJICHUS 7 1 0
6. |CBeToBbIC SBICHUS 7 0 0
7. [lloBTOpeHue 3 0 1
8. |Pe3eps 1
Htoro 68 8 4
9 kyacc
1. [3aKOHBI B3aMMOJEHCTBHS U IBUKEHHS 35 2 2
Ten
2. |MexaHHUYecKHe KOJIeOAHUS U BOJTHBI 15 1 1
3. |[DneKTpoMarHuTHOE moJe 25 2 1
4. |Ctpoenne aToMa U ATOMHOTO SIpa. 14 2 1
Vcrionb30BaHKe YHEPTHUH ATOMHBIX
JeD
5. [Crpoenue u 3Bomtonins BeeneHHOM 8 0 0
Peszeps 5 0 0
HUroro 102 7 5




