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ATATITUPOBAHHA PABOYAS [TPOI'PAMMA 1JIA1 OBYUYAIOINXCA C 3I1P
OU3NKA

[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o ¢u3uke A 0OydaroUINXCs C 3aJEPKKON MCUXUIECKOTO Pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus MOATOTOBICHA Ha 0cHOBE DenepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTENIFHOTO CTaHJAapTa OCHOBHOTO oOmiero oOpaszoBanus (IIpukas
Munnpocseuienust Poccun ot 31.05.2021 . Ne 287, 3aperucrpupoBan MUHUCTEPCTBOM FOCTULIUU
Poccuiickoit ®enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OO0O), [IpumepHoii
aJanTUPOBAHHOW OCHOBHOM 00pa30BaTebHONW MPOrpaMMbl OCHOBHOTO 0O0Iero o0pa3oBaHUs
oOyJaromuxcst ¢ 3ajepxkoi ncuxudeckoro passutus (maisee — [TAOOIT OOO 3I1P), ITpumepHoii
paboueill mporpaMMbl OCHOBHOTO o0miero ob6paszoBanus Mo mnpeaMery «®dusuka», Konuenuuu
npenoaaBaHus ydeOHoro mpeamera «Pusnka» B 00pazoBaTeNbHBIX opraHuzanusx Poccuiickoit
@denepanivy, pealu3ylOIIMX OCHOBHbIE 00IIeoOpazoBaTenbHble IMporpaMmsbl, I[IpumepHoit
MIPOrpaMMbl BOCHUTAHMS, C YUETOM paclpeAeseHHBIX MO KjaccaMm IpOBEpsieMbIX TpeOOBaHMN K
pe3ynbTataM OCBOEHHS ANaNTHPOBAHHON OCHOBHOM 0Opa3oBareilbHOM MHpOrpaMMbl OCHOBHOTO
o011ero 06pazoBaHus 00YJAOIINXCS C 3aIEPKKOU IICHXUIECKOTO PA3BUTHSL.

OO0masi xapakTepucTHKa y4eO0HOro npeamera «@uznka»

VYueOurpiil npenmer «dusukay sBISETCS CUCTEMOOOPA3YIOUIUM I €CTeCTBEHHOHAYYHBIX
MIPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI MUPO3/IaHUs SBJISIOTCS OCHOBOM COJIep)KaHUsl KypcoB
XUMHH, OU0JIOTHH, reorpaduu u actpoHoMun. Ousmnka BoopyxaeT 00yJarommxcsi HaydHbIM METOJIOM
MO3HAHUS, TIO3BOJISIIOIIMM MOJTy4aTh OObEKTUBHBIE 3HAHUS 00 OKpYKArOIlleM MHUPE.

[Ipenmer MakcuMallbHO HampaBieH Ha (OpMUpOBaHUE HHTEpeca K MPHUPOJHOMY U
COIMAIbHOMY MUY, COBEPIIICHCTBOBAaHUE TIO3HABATEIHLHOM JesiTeNbHOCTH oOydaronuxcs ¢ 3I1P 3a
CUET OBJIAJICHUSI MBICIUTEIBHBIMU OTEpAIMsIMH CpaBHEHUS, 0000IIEHUs, Pa3BUTHE CIIOCOOHOCTH
apryMeHTUPOBATh CBOE€ MHEHHUE, POPMHUPOBAHKHE BOBMOXKHOCTEH COBMECTHOM JIEATEIILHOCTH.

Nzydyenune ¢usuku crnocoOcTByeT pazputuio y odydarommxcs ¢ 3[1P mpocrpancTBeHHOTO
BoOOpakeHUsl, (PYHKUMOHAIBHONW TIpPaMOTHOCTH, YMEHHUS BOCHPUHMMATh M  KPUTUYECKU
aHAJIM3UPOBATh HHPOPMALIUIO, IPEACTABICHHYIO B Pa3IMYHBIX opMax. 3HAYMMOCTD MpeaMeTa s
Pa3BUTHUS )KU3HEHHON KOMIIETEHIIUN 00YYaroIMXCs 3aKJII0YaeTCsl B YCBOSHHH OCHOBBI (DU3MUECKHUX
3HAHUN, HEOOXOIMMBIX JUIs TOBCEIHEBHOM U3HU; HABBIKOB 3/I0POBOTO U O€3011aCHOTO JIJIS YeIOBEKa
U OKpY>Karolieil ero cpenbl 00pasa »Ku3Hu; (GOPMUPOBAHUHU IKOJIOTHUECKOH KYIBTYPBHI.

[Iporpamma otpaxkaer coaepxkaHue oOyueHus npeamery «Pu3MKa» C y4eToM OCOOBIX
oOpa3zoBarenbHbIX MOTpedHOCTeN oOydatomuxcs ¢ 3[1P. OnaseHue naHHBIM y4eOHBIM MPEAMETOM
MIPENCTaBIISIET OMPEICICHHYIO TPYAHOCTD Uil oOy4atomuxcs ¢ 3I1P. 9T1o cBsa3aHO ¢ 0COOEHHOCTIMU
MBICIIUTEILHON JESATENbHOCTH, MEPUOJMYECKUMH KOoJIeOaHUSMU BHHMMAaHHUSA, MajlbiM 00BEMOM
MaMsTH, HEJI0CTaTOYHOCTRIO O0IIIEro 3amaca 3HaHUi, TOHWKEHHBIM [T03HABATEeNIbHBIM UHTEPECOM U
HU3KUM YPOBHEM PEUEBOTO Pa3BUTHA.

s mpeonosieHus: TPyIHOCTEH B u3ydeHHH ydeOHoro mpeamera «Dusmka» Heobxoauma
ajanranus oobeMa U XapakTepa y4eOHOTo mMarepuaia K IM03HaBaTelIbHBIM BO3MOXHOCTIM JTaHHOM
KaTeropuu oOydarolMxcs, y4eT HUX OCOOCHHOCTEH pa3BUTHS: MCIIOIb30BaHUE aJTOPUTMOB,
BHYTPHIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE N3y4aeMOoro MaTepuara.

JlaHHas mporpamma KOHKPETH3UPYET COJIepXKaHWEe IMPEIMETHBIX TEeM B COOTBETCTBUHU C
TpeOOBaHUAMHU O00pa30BATENILHOIO CTaHAAPTa, PEKOMEHIYEMYIO MOCIEeI0BATENILHOCTh H3Y4YEHUS
pas3zenoB (QU3MKU C yYETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKU y4eOHOTro
mporecca, BO3PACTHBIX M ICHXOJIOTHYECKHX ocobeHHocTeil oOyuatomuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHMs, OMpeAesieT MUHMMalbHbI HaOOp OIBITOB, JAEMOHCTpPALUH,
MIPOBOJIMMBIX YUUTEJIEM B KJlacce, JJAOOPATOPHBIX PadOT, BHITOIHIEMBIX 00yYarOIUMUCS.

Meroauueckoii OCHOBOW u3ydeHusi Kypca «®Pu3uKay Ha YPOBHE OCHOBHOIO OOIIEro
0o0pa30BaHMs SBIAETCS CUCTEMHO-JCSATEIbHOCTHBIA MOJIXOJ, OO0ECIeUnBAIOIINNA JTOCTHXKEHHE



JMYHOCTHBIX, METANPEIMETHBIX M TMPEIMETHBIX O0pa30BaTENbHBIX PE3YIbTATOB MOCPEICTBOM
OpraHu3alii aKTUBHOW IO3HABATENFHON AEATEIILHOCTH OOYYaIOUIUXCS, YTO OYCHb BAXKHO MPHU
oOyuenun neteii ¢ 3I1P, 11 KOTOPBIX XapaKTEPHO CHUKEHUE TI03HABATEIbHOM aKTUBHOCTH.

Lesn u 3a7a4n U3yyeHHus y4eOHOro npeamera «Pusnkar»

Obwue yenu n3ydeHus yaeoHoro npeamera «OusnKa» npeacTaBieHsl B paboueii mporpamme
OCHOBHOTO 00111eT0 00pa30oBaHMsL.

OCHOBHOI TIeNbI0 OOydeHHs AeTell ¢ 3aJep)KKOM INCHXHMYECKOTO Ppa3BUTHS HA JAHHOM
IpeaMeTe SBISITCS: TOBBIIICHUE COIMAIbHON afanTaluy JIeTel yepe3 MPUMEHEHUE (U3NIECKHX
3HaHUM Ha IPAKTHKE.

st oOygaromuxcst ¢ 3I1P, Tak ke, Kak ¥ JJIsl HOPMAaTUBHO Pa3BUBAIOIIMXCSI CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MTPOrpaMMy, JOMHUHHPYIOIIEe 3HAYCHNE TPHOOPETAIOT
TaKue yenu, Kak:

" OCBOCHHE 3HAHWH O METOJIaX HAYYHOTO TIO3HAHUS MPUPOIBI U (POPMUPOBAHUE HA STOM OCHOBE
MIPEJCTaBICHUN O PU3NYECKON KapTUHE MUPA;

" OBJIAJICHHE YMEHUSMH TIPOBOAMTH HAOIIONEHHUSI TPHUPOIHBIX SBICHUH, OINUCHIBaTh U
000011aTh pe3yabTaThl HAOMIOIEHUH, UCIIOIB30BaTh MPOCTHIE U3MEPUTENIbHbIE TPUOOPHI AJIs
n3ydeHHus GU3NIECKHUX SBICHUHN; MPEICTABIATh PE3YIBTAThl HAOMIOICHUN HITH U3MEPEHH C
MOMOIIBI0 TAONHII, TPAQHUKOB M BEISBISATH Ha 3TOH OCHOBE SMITMPUYECKHE 3aBUCUMOCTH;
MPUMEHSTH TIOTyYeHHBIE 3HAHUS Il OOBSICHEHUs] Pa3HOOOPA3HBIX MPHUPOAHBIX SBICHUN U
MPOIECCOB, MPHHIUIIOB JCHCTBHS BaKHEHIINX TEXHUYECKHX YCTPOWCTB, UIS pEIICHUS
¢buznyueckux 3aaad;

" pa3BUTHE MMO3HABATEIFHBIX HHTEPECOB, MHTEIIICKTYaIbHBIX W TBOPUYECKUX CIOCOOHOCTEH,
CaMOCTOSITEJIBHOCTH B MPHUOOPETEHUN HOBBIX 3HAHUM, IPU pELICHUH (PU3MUECKUX 3a/ad U
BBITIOJIHEHUM SKCIEPUMEHTAIbHBIX HCCIEJOBAHUN C HCIOJIb30BaHUEM HH(POPMALMOHHBIX
TEXHOJIOTHIA;

" BOCHHUTaHUE YOEKJICHHOCTH B BOZMOXHOCTH ITO3HAHUS 3aKOHOB IIPUPOJIbl, B HEOOXOAUMOCTH
pa3syMHOIO MCIOJIb30BAHUS AOCTH)KEHUM HAyKM M TEXHOJOTMH IJIs JajbHEHIIEro pa3BUTHUS
YeJI0BEYECKOro OOIeCTBa, yBAXKEHUS K TBOPLIAM HAayKH U TEXHUKU; OTHOLIEHUS K (PU3HKe Kak
K JIEMEHTY 00LIeYeI0OBEYECKOM KyIbTYpbl;

" JCHOJb30BAHUE IIOJYYCHHBIX 3HAHUH M YMEHHUH Ui pELIeHUs NPaKTHYECKUX 3ajad
IIOBCEJHEBHOM 1 KM3HM, oOecredeHusi 0e30IIaCHOCTH CBOEH KM3HH, pPalMOHAIBHOIO
IPUPOAOIOIb30BAHUS U OXPaHbl OKPYKAIOLIEH Cpebl.

JlocTrkeHue 3THX Lieed 00ecreynBaeTcsl peIeHUeM CIeyIOIUX 3a0ay.

= 3HakoMcTBO oOyuaromuxcs ¢ 3I1IP ¢ MeTonamu uccinenoBanust 00bEKTOB U ABJICHUN IPUPOJIBL;

" [puoOOpeTeHHEe 3HAHUH O MEXaHWYECKHX, TEIUIOBBIX, JEKTPOMArHUTHBIX M KBAaHTOBBIX
SABJICHUAX, (PU3MUECKUX BEJIMUMHAX, XapAKTEPU3YIOIIUX 3TH SIBJICHUS;

* (opmupoBaHue yMmeHuil HaOmoOnaTh NPUPOIHBIC SBICHHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M SKCHEPUMEHTAJbHbIE MCCIEJOBAHUS C  MCIOJIb30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB, HIMPOKO MPUMEHSAEMbIX B IPAKTHUECKON KU3HU;

" OBJIAJCHUE TAKUMH IMOHATHUAMH, KaK NPUPOJIHOE SBICHUE, SMIUPUUYECKU YCTaHOBJICHHBIN
¢dakt, mpobnmema, TUNOTE3a, TEOPETUYECKHH BBIBOJA, PpE3YJAbTaT SKCHEPUMEHTAIbHOMN
MIPOBEPKH;

" [OHMMaHHE OTIIMYHMI HayYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(POPMAIUH, IEHHOCTH HAyKH
JUISL YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN YeI0BEKa.

OcobennocTu 0T0OpPa M aganTanuu y4e0HOro MaTepuaJia no pusnke

OcHoBoii 00yuyenus oOyuatomuxcs ¢ 3IIP Ha mpeaMerax ecTeCTBEHHOHAyYHOTO LUKIA
SBJISIETCSL PA3BUTHE Y HMX OCHOBHBIX MBICIMTENIBHBIX Olepanuil (aHajau3, CUHTE3, CpaBHEHHE,
0000I1IeHne) Ha OCHOBE BBINOJIHEHUS Pa3BUBAIOIIMX YIPaKHEHUH, (OPMHUPOBAHUE IPHUEMOB
YMCTBEHHON pabOThI: aHAIM3 HMCXOJIHBIX JaHHBIX, IJIJAHUPOBAHUE MaTepHualia, OCYIIECTBICHUE
MO3TAalTHOTO W HTOTOBOTO CAMOKOHTPOJIS, @ TAKXKe OCYLIECTBISETCS JMKBUAALUSA IMPOOETIOB B



3HaHUSX, 3aKpEIICHHE N3yYeHHOTO MaTepualia, OTpaboTKa aJropuTMOB, TIOBTOPEHUE MPOWUICHHOTO.
Bonbioe 3HaueHWe MpUIaeTCs YMEHHUIO paccKa3aTb O BBIIOJHEHHOW paboTe C MpaBHIBHBIM
yIOTpeOJICHUEM COOTBETCTBYIOIEH TEPMHUHOJIOTUM M COOJIOACHUWEM JIOTUYECKHX CBs3el B
usnaraemom marepuane. s obygaronuxcs 3[1P Ha ypoBHE 0CHOBHOTO 0O0IIero 0Opa3oBaHUs TIO-
MIPEXKHEMY SIBIISIOTCS XapaKTEPHBIMH: HEIOCTATOUHBIA YPOBEHb PA3BUTHUS OTACIBHBIX ICUXUIECKUX
mpoueccoB  (BOCHpHUATHS,  BHUMAHHS, IAMATH,  MBIIUICHHUS),  CHIDKCHHBIH  YpOBEHB
WHTEIUICKTYaIbHOTO Pa3BUTHs, HU3KWH YpOBEHb BBINOJHEHUS YYEeOHBIX 3aJaHHUN, HHU3Kas
ycremHOCTh  oO0ydeHusi. Ilostomy mnpu wu3ydennn Qu3NKH TpeOyeTcss IelIeHapaBICHHOE
WHTEJUICKTyalbHOE pa3BuTHe oOyvatouuxcs ¢ 3[IP, orBewaromee uX OCOOCHHOCTSIM W
BO3MOXKHOCTSIM. Y4eT ocoOeHHocTel oOydaromuxcs ¢ 3I1P tpeOyer, 4ToObl pu M3y4eHUH HOBOTO
Marepuaia 00s13aTeIbHO MPOUCXOMIIO MHOTOKPATHOE €T0 MMOBTOPEHHE; PACIIUPEHHOE PACCMOTPEHHUE
TEM H BOTIPOCOB, PACKPBIBAOIINX CBSA3b (PU3HUKH C KHU3HBIO; AKTyaIN3aUs TIEPBUIHOTO YKHU3HEHHOTO
OTIBITA O0YyUYaOLIUXCS.

VYcBoeHHe TpOrpaMMHOIO Marepuaja 1Mo (PU3MKE BbI3BIBACT OOJbIINME 3aTPyIHEHUS Y
obyuatomuxcsi ¢ 3[IP, mostomy Teopus u3y4daeTcs O€3 BBIBOJOB CIIOXKHBIX (GopMyl. 3amayw,
TpeOyroIIre MPUMEHEHHUS CIIOKHBIX MATEeMaTHYECKIX BRIYUCICHUN U GOPMYIT, B OCOOCHHOCTH TaKHX
TeM, Kak «MexaHW4YecKkoe MBIDKEHHE», «ApxumenoBa cuia», «MexaHW4decKas DSHEPTus»,
«DJNEeKTpUYECKHEe SIBICHUS», «DIEKTPOMAarHUTHBIC SIBICHUS», PEHIAOTCS B KIAcce C TOMOMIBO
YVAUTEIS.

Ocoboe BHUMaHWE TPU W3YYCHUU Kypca (PH3WKH YIENsSeTCs] TOCTaHOBKE W OpTaHU3aIliH
OKCIIEPHMEHTA, a TaKKe MPOBEICHUIO (MPEHMYIIECTBEHHO Ha KaKJIOM YpPOKe) KpPaTKOBPEMEHHBIX
JIeMOHCTpaImii (BO3MOXXHO C WCIOJB30BaHUEM OJJIEKTPOHHOW JEeMOHCTpanuu). HekoTopeie Tembl
00s13aTeTTbHO JIOJDKHBI BKITIOYATh OMOPHBIE JTA00OPATOPHBIE PAa0OTHI, KOTOPHIE Pa3BHBAIOT YMEHHE
MOJIb30BaThCsl MPOCTEHIIMMU TpuOOpamMu, aHATU3UPOBaTh IMOJIY4YEHHbIE JAaHHble. B cBsi3u ¢
O0COOCHHOCTSMHM TIOBEICHUS U JeATedbHOCTH oOydaromuxcs ¢ 3[IP  (pacTopMOkeHHOCTb,
HEOPraHU30BaHHOCTh) MPENYCMOTPEH CTPOXKAWIIMN KOHTPOJb 3a COOMIONEHUEM MPAaBUI TEXHUKHU
0€30TaCHOCTH TIPH MPOBEACHHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT.

Boneimoe BHuManue npu uzydenun ¢uszuku noapoctkamu ¢ 3I1P oOpamaercst Ha oBnageHUE
MMH TIPaKTUYECKUMHU YMEHHSIMU U HaBbikamu. IIpemycMmarpuBaercsi yMmeHbIIEHHE OO0beMa
TEOPETUYECKUX CBEICHUHN, BKIIIOYCHHE OTAEIbHBIX TEM WM LEJbIX Pa3/leioB B MaTepUasbl s
0030pHOT0, O3HAKOMHUTEJIBHOTO WM (akylIbTaTUBHOTO u3ydeHus. [lpemmaraercs ymeHbleHHE
o0bemMa MareMaTHYeCKHX BBIYMCICHUI 3a CYET yBENWYECHMs] KaueCTBEHHOTO OIMUCAHUsS SBJICHUN U
MIPOLIECCOB

JlocraroyHOE€ KOJMYECTBO BpPEMEHU OTBOJUTCS Ha PACCMOTPEHHE TEM U BOMPOCOB,
PacKpbIBAIOLIUX CBSI3b (PU3UKU C KU3HBIO, C TEMU SBICHUSMU, HAOIIONCHUSIMH, KOTOPbIE XOPOIIO
M3BECTHBI YYCHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcumanbHO MCHONB3YIOTCS MEXKIPEAMETHBIE CBSI3W C TaKUMH JUCIHHUILUIUHAMH, Kak
reorpadus, xumus, 6uonorus, T.K. oOydaromuecs ¢ 3[IP ocobeHHO HYXIAIOTCS B MPENOTHECEHUU
OJTHOTO M TOTO >Ke Y4eOHOTO MaTepuana B Pa3IMYHBIX acCHeKTaX, B €ro BapbHUPOBaHUH, B
HEOJTHOKPATHOM MOBTOPEHHMU M 3aKPEIUICHUU TOJYUYCHHBIX 3HAHUW U MPAKTUYECKUX YMEHHM.
[To3BonAst paccMaTpuBaTh OJUH M TOT JK€ Y4YeOHBI Marepuand € pPa3HBIX TOYEK 3PEHHUS,
MEXIIPEIMETHBIE CBSA3U CIOCOOCTBYIOT €r0 JIy4IlIeMy OCMBICIEHHUIO, 00Jiee MPOUHOMY 3aKPETIICHHIO
MOJTy4YEHHBIX 3HAHUHN ¥ MPAKTUYECKUX YMEHUU.

Buasr  pesareabHocTn  oOyyarommxes ¢ 3IIP,  oOycioBieHHbIe  0COOBIMH
o0pa3oBaTeJIbHBIMH  NOTPEOHOCTAMH M  o0ecleYHBaIOIIMEe OCMBICJICHHOE OCBOCHHE
coiep:kaHNu 00pa3oBaHusi Mo npeamery «Pusuka»

[IpumepHas TemaTuueckas U TEPMHUHOJIOTHYECKAs JIEKCUKA MO KypCy (PM3UKHU COOTBETCTBYET
ITOOIT OOO0.

Conepxanue BUIOB JiesiTenbHOCTH oOyyaromuxcst ¢ 3IIP Ha ypokax GpU3MKH ompenensercs
ux 0coObIMU 00pazoBarenbHBIMU OTpeOHOCTIMH. [ToMumo mmpoko ucnons3yemsix B IIOOIT OO0
o0mux A7 BceX 0O0y4aromMxcsi BHJIOB JAEATENBHOCTH CIEIyeT YCHWJIMTh BHJBI JIEATENBHOCTH,



cneun(UYHbIe U1 JAHHOM KaTeropuu JeTeil, o0OecneYnBarolie OCMBICIEHHOE OCBOCHHE
coZiep)KaHusi 00pa3oBaHMA IO TMPEAMETY: YCHJICHHE MPEIMETHO-TPAKTHUECKON IEATENbHOCTH C
aKTUBU3ALMEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalla ¢ OIIOPOU Ha aJrOpUTM; «I10IIarOBOCTH» B
M3y4YE€HUU Marepuala; MCIOJb30BaHUE JOIMOJIHUTEIBHON BU3YaJIbHOW OIOPBI (CXEMBbI, 11a0JIOHBI,
OTOpHBIE TAONUIIBI); PEYEBOM OTYET O MpOIEecce M pPEe3ylbTare JesTeIbHOCTH; BBIOJIHEHUE
CHEIHMAJIbHBIX 3aJaHuil, 00eCleYMBAIOIINX KOPPEKIHUIO PErylsiuud Yy4eOHO-TIO3HaBaTEIbHON
JEATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yIIbTara.

Hnst oOyuatomuxcst ¢ 3P cymecTBeHHBIM SIBISIOTCS MPHEMBI pabOThl C JIEKCHYECKUM
MatepuaioM 1o npeamery. [IpoBoautcs cnenuanpHas padoTa IO BBEIECHUIO B aKTHUBHBIA CIIOBaphb
oOydJarommxcss COOTBETCTBYIOIIEH TEepMUHOJOrMH. M3ydaemble TEpMHHBI BBOJAATCS  Ha
HOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yallbHAs IIOAEPKKA, AITOPUTMBI PAOOTHI C OTIPEICTICHHEM,
OTIOPHBIE CXEMBI ISl aKTyalu3alui TEPMUHOJIOTUH.

B cBsa3u ¢ ocoObiMu oOpa3oBareiabHbIMU TMOTpeOHOCTAMU oOywatomuxcst ¢ 3IIP, mpu
IUIAaHUPOBAHUM pabOThl yIEHUKA HAa YPOKE CIEAYET MPUIEPKUBATHCS CIEAYIOIINX MOMEHTOB!

1. Ilpu ompoce HE0OXOAMMO: JaBaTh AITOPUTM OTBETA; Pa3pellaTh I0JIb30BATHCS IUIAHOM,
COCTAaBJIEHHBIM ITPH MOJITOTOBKE JIOMAILIHETO 3a/IaHus; 1aBaTh 00JIbIIEe BpEMEHU TOTOBUTHCS K OTBETY
y JIOCKH; pa3pelaTh J1e1arh MpeaBapuTeIbHbIE 3alHCH, [T0JIb30BaThCsl HAMISAHBIMU TOCOOHUSIMH.

2. [1o BO3MOKHOCTH 33/1aBaTh 00Y4aIOLIMMCS HABOJSIINE U YTOUHSIIOIINE BOIIPOCHI, KOTOpBIE
MIOMOT'YT MM MOCJIEeI0BAaTENbHO U3JIOKUTh MaTepHal.

3. CucremaTtuyecKku MpoBepsATh YCBOEHHE MaTepualia o TeMaM YpOKOB, IJIsi CBOEBPEMEHHOTO
oOHapyxeHusl TpoOesoB B MPOILEANIEM MaTepHrale.

4. B nporecce u3yueHusl HOBOIO MaTepuajla BHUMAHNE YYEHUKOB oOpalaeTcsa Ha Haubosee
CIIO)KHBIE pa3lienibl u3ydaemoi TeMbl. HeoOxonumo wdamie oOpamarbess K HUM C BOIIPOCAMHU,
BBIICHSIOIIMMH TMOHMMAaHUE y4eOHOro MaTepHaia, CTUMYIMPOBATh BOIPOCH! MIPH 3aTPyJHEHUSAX B
YCBOEHUHU HOBOT'O MaTepHaa.

MecTto yyeOHOro npeamera «®@u3uka» B y4eOHOM IJIaHe

B coorBerctBuu ¢ DenepanbHbBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pa3oBaHusl yueOHBIN mpenMer «Du3uka» BXOIUT B MPEAMETHYIO 00JacTh
«EcTecTBeHHBIC HAyKN» U ABISIETCS 00s13aTeNIbHBIM U1 n3ydeHus. Coaepxanue yaeOHOro npeamMera
«Dusuka», mpeacraBieHHOe B paboueir mporpamme, cootBeTcTByer ®I'OC OOO, IlpumepHoii
OCHOBHOM oOpa3oBareibHOM MporpaMMe OCHOBHOTo o0miero obpa3oBanus, IIpumepnoit
aJlanTUPOBAaHHON OCHOBHOW 0Opa3oBarelbHONW MporpaMMe OCHOBHOTO 00mIero o0pa3oBaHus
00yJaromuxcs ¢ 3aJIep>KKOM MCUXUYECKOTO Pa3BUTHS.

COLEPXAHUE YUYEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Pasnen 1. ®usuka u eé posib B IO3HAHUHN OKPY/KAIOLIEro MUPa

®usuka — Hayka o npupoge. Spiaenus npupoasl (MC!). ®usmueckue SBIECHHUS:
MEXaHUYECKHUE, TEIIOBBIE, AEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusuueckue BeMUUMHBL M3MepeHue (UM3MUECKUX BeduuuH. Dusuveckue npubopoi’.
Toepewinocms uzmepenuii. MexayHapoHasi CUCTEMA €IUHMII.

Kak ¢usmka u gpyrue ecTecTBeHHBbIE HAyKH W3Yy4arOT MPUPOAY. EcmecmeenHo-HayuHbill
Memoo NO3HAHUus: HaOmoeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOSUJICEHUE 2UNOMES,
9KCnepumerHm no npogepke cunomes, o0vACHeHue Haonoaemozo asienus. Onucanue Quzuieckux
SBIEHULL C NOMOWDBIO MOOEEI.

[IpenmeT 1 MeTOIbI PU3UKH.

! MC — 3neMeHThI COACPIKaHUs, BKITFOUAIOIIHNC MCKIIPEIMETHBIC CBA3HU, KOTOPbIC HO,Z[pO6H€€ PACKPBITHL B
TEMATUYCCKOM INTAHUPOBAHUU.

2 3,I[CCB " fajie€ KypCuBOM 0003HAYEHBI TEMbI, U3YYCHUC KOTOPBIX POBOAUTCSA B O3HAKOMUTCIBHOM IIJIAHEC. He)]aror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3yqyacMoro Mmarepuala.



Jemoncmpayuu’®

1. MexaHn4ecKue, TeIIOBbIE, AEKTPUIECKIE, MAaTHUTHBIEC, CBETOBBIC SIBICHHSL.
2. dusznueckue mpuOOPsl U MPOLEeaypa MPSMBIX U3MEPEHHUI aHATOTOBBIM U HU(PPOBBIM
npubopoM.

3. Onpenenennie NOrpeiHoCTy SKCIIEPUMEHTA.

@ponmanvusle 1adopamopHsle padonvl Uil INEKMPOHHAA OEMOHCIMPAYUSA.

1.0Ompenenenne LEHBI JIEIEHUS U3MEPUTEILHOTO MpuOopa (MCHOB3Ysl TEXHOJIOTHIECKYIO
KapTy 3KCIIEPUMEHTA).

2. N3mepenune 00bEéMa )KUIKOCTH U TBEPJOTO TejIa

3. Onpeoenenue pazmepos Manvlx mei.

Pasnen 2. [lepBonayajibHbIe CBeJleHNUSI 0 CTPOEHUM BelllecTBa

CrpoeHue BellecTBa: aTrOMbl U MOJIEKYNbI, ux pazmepsl. Onvimvl, O0oKasvigarowue
OUCKpemmuoe cmpoeHue eeujecmasd.

JIBmwkenue dactuil BemiecTBa. CBsA3b CKOPOCTH JBUKCHHUS YaCTHUIl C TEMIIEPaTypoHu.
bpoyHoBckoe gaBuxeHue, aUPdy3us. Bzaumooleiicmeue uacmuy eewjecmeda: NpumsanRceHue u
ommankueanue.

ArperatHble COCTOSIHHS BEIIECTBA: CMpOEHUe 2a3o8, Hcuokocmeu U  MEEPObIX
(kpucmannuueckux) men. Bzaumoceésasv medxcdy ceoucmeamu eeujecms 8 pA3HbIX acpecamHblx
COCMOSIHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. OcobeHHoCmu azpe2amublX COCMOSHUL
800bl.

Jemoncmpayuu®

1. HaGnronenne 6poyHOBCKOTO JBUKEHUSI.

2. Ha6monenune nuddy3un.

Dponmanvusle 1abopamopHble padomvl U ONbIMbL

1. OreHka maMeTpa aToMa METOJIOM PsiZIOB (C UCTIONb30BaHueM (poTorpaduii).
2. OMBITHI 110 HAOTIONCHUIO TEMJIOBOTO PACIIUPEHHMS Ta30B.

3.0mBITEI IO OOHAPY)KEHUIO NEUCTBHUS CUJI MOJIEKYISPHOTO TPUTSKEHUS (21eKmMpPOHHAA
deMmoHcmpayus).

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHE TeJl

Mexanunueckoe nBuxkeHne. PapBHomepHoe u HepaBHOMepHOe IBuxkeHHe. CkopocTb. CpedHss
CKOpOCMb npu HepasHomMepHoM 0gudiceHuu. Pacd€r myTu U BpeMeHH JBUKCHHUSL.

SIBnenue uHepuMH. 3axkoH uHepyuu. Bzaumooeticmeue men Kak NpUYUHA UBMEHEHUS
ckopocmu osudicenusi men. Macca xkax mepa unepmuocmu mena. IlnotHocts BemectBa. Cea3b
NJLOMHOCIU ¢ KOIUYEeCmB0M MOLEKY]l 8 eOuHUYe 00bEéma eeulecmaa.

Cuna kak xapakTepuCcTHKa B3auMoaeucTBus Ten. Cuna ynpyeocmu v 3akoH 1'yka. Msmepenue
CUTIbL ¢ NOMOWBIO OuHaMomMempa. SIBIeHUE TATOTeHUs U cuia Tsokectu. Cuna msdicecmu Ha Opyeux
nnanemax (MC). Bec tena. HeBecomocTs. ClokeHHE CHII, HANPaBICHHBIX MO OJHOM MPSMOI.
PaBnopelictByromas cui. Cura mpenus. Tpenue ckonvoiceHus u mpenue noxos. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’®
Habmronenne MexaHU4eCcKoro ABMKEHUS Tena.

H3Mepenne CKoOpOCTH IPAMOJIMHENHOTO JIBUKECHUS.
Habnronenue siBJeHNS HHEPIUH.

Habmronenne nu3aMeHeHus CKOPOCTH MPH B3aUMOJICHCTBUH TE.
CpaBHEHME MacC MO B3aUMOACUCTBUIO TEJL.

CrnoxxeHue CuJjl, HapaBJIEHHBIX 110 OJJHOM MPSIMOM.

ocoarwdE

% Bee Jlemoncrpanuy 1 JlaGopaTtopHbie paboThl, PEICTABIECHHBIE B CONEP/KAHMH, JTOMYCKAETCs (MOYKHO) MPOBOIHTS,
MCTIONB3Ys HH(pOPMAMOHHBIE U ANIEKTPOHHBIE TEXHOIOTHUH (IIU(pOBBIE 00pa30BaTeIbHBIE PECYPCHI).

4 3nech M nasee NPUBOIUTCS PACIIMPEHHBIN TIepeueHb J1a60PaTOPHBIX paboT M ONBITOB, U3 KOTOPOTO YIUTENb JETaeT
BBEIOOp MO CBOEMY YCMOTPEHHIO.



7. JleMOHCTpanus CHIIbI yIIPYroCTH Ha pa3IMyHBIX MaTepHajax.
@Dponmansvusle 1adopamopHsle padomvl u ONbIMBL,

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JBMXKEHHUS (ILIApUKa B KUAKOCTH, MOJEIH
AIIEKTPUUECKOTO aBTOMOOUJIS U T. 11.) (21eKMPOHHAA 0eMOHCMPAYUSL).

2. Omnpenenenue cpeqHel CKOPOCTH CKOJIBKEHUSI OpycKa WM IIapHKa 1O HAKJIOHHOU
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPJOTO TEA.

4. OmnbITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTD pacTshkeHus (aedopmarym) npyKUHbI OT
MIPUIIOKEHHOMN CHJIBI.

S. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHSI OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, }KHAKOCTEH W ra3oB

Hasnenue. Cnocobvl ymenvuienuss u ygenudenuss oasienus. /lagnenue 2asa. 3asucumocmo
oasnenus eaza om oovéma, memnepamypul. Ilepedaua dasneHus meépovimMu menamu, HCUOKOCMAMU
u eazamu. 3axon Ilackansa. IIneemamuueckue mawiunvl. 3aBUCUMOCTb JaBJICHUS XUIKOCTU OT
rnyounsl. Coobwarowuecst cocyowi. 1 uopasiuveckue Mexanusmo.

Atmochepa 3emnn u arMocdepHOe maBieHHE. [IpuuuHvl Cyujecmeosanus 8030YUIHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproeo Oasnenus. 3a8UcUMOCMb
ammocgeprnozo 0asneHus om 8blcomul HAO YposHem mops. [lpubopwl 0ns uzmepenus ammocghepHoco
0asneHusl.

eticmeue srcuoxkocmu u eaza Ha nocpyxcénnoe 8 Hux meno. BeiTamkuparonias (apXxuMea0Ba)
cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTD JJaBJICHUS T'a3a OT TEMIIEPaTypBhl.

2 [lepenaua naBneHUS )KUIKOCTBIO M TA30M.

3 Coo0mmaronuecs: CoOCybl.

4, I'unpaBnuaeckuii mpecc.

5 [IposiBnenue nericTBust arTMOCHEPHOTO JaBICHUSI.

6. 3aBUCHUMOCTh BBITAJKUBAIOLIEH CUJIBI OT 00bEMa NOTPYKEHHON wYacTu Tela u
IJIOTHOCTH YKUJKOCTH.

7. PaBeHCTBO BBITANKKUBAIOLIEH CHIIBI BECY BRITECHEHHOM JKHIKOCTH.

8. VYcnoBue TUIaBaHUA TeN: IUIABaHUE WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT

COOTHOIIEHHS TNIOTHOCTEH Teja U AKHUAKOCTH.
Dponmanvusle 1abopamopHbvle padomsvl U ONbINbL

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BoZie 0T 00bEMa NOrpyKEHHOM B JKUAKOCTb
YacTH Teja.

2. Omnpenenenue BBITAIKUBAIOLICH CHIIBL, JEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
AKHUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHIIbI, JEHCTBYyIOLIEH Ha Teno B
KHJIKOCTH, OT Macchl Teja.

4. OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKUBAIOLIECH CHJIBI, IEHCTBYIOLIEH Ha
TEJO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa U OT MJIOTHOCTH JKUKOCTH.

S. KoncrpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U ONPEACICHUE €&
IpPy30NOABEMHOCTH.

Pa3gen 5. PaGora m MOIHOCTB. DHeprus

Mexanndeckas pabora. MoIHOCTb.

ITpocTble MeXaHU3MBI: pblIuar, OJIOK, HAKJIIOHHAs IIOCKOCTh. [Ipasuno pasnosecus pviuaza.
IIpumenenue npasuna pagrnogecus pviuaza K 610Ky. «3onomoe npasunoy» mexanuxu. KI1JI mpocTsix
MexaHU3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunemuueckas u nomenyuanvhasn suepeus. Ilpeepawenue 00no2o



8UOA MeXaHUyecKoll IHepauu 8 Opy2oul. 3aKOH COXPAHCHHS SHEPTUU B MEXaHHKE.

Jlemoncmpayuu

1. [Ipumepbl NpOCTHIX MEXAHNU3MOB.

@Dponmanvhsie 1abopamopnvie’padomot u onvimo*

1. Omnpenenenue pabOThl CHIBI TPEHHs NPU PABHOMEPHOM [BM)KEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

2. WccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3amepenne KIIJI HakTOHHOM MJIOCKOCTH (21€KMPOHHAA OEMOHCMPAYUL).

4. N3ydyenne  3akoHa  COXpaHEHUs  MEXAHMYECKOM  DHEPruu  (J1IeKMpPOHHAA
oeMoHcmpayus).
8 KVIACC

Pasnen 6. TensioBble siBIeHUs

OcHogHble nonodceHust MONEKYIAPHO-KUHeMUYecKou meopuu cmpoenus eeujecmea. Macca u
pasmepvl amomos u monexyi. Onvimvl, noomeepicoaloujue OCHOBHbIE NOLONCEHUS MONEK)IAPHO-
KUHemuyecKou meopuu.

Mogenu TBEPIOTO, KUIAKOTO H T'a3000pa3HOTO COCTOSHUN BemiecTBa. Kpucmaniuueckue u
amopgnvie mena. ObvsacheHue ceolicme 2azos, Hcuokocmeti u meépovix meil Ha OCHOBE NONOHCEHUL
MONEeKYIAPHO-KuHemudeckot meopuu. CMaunuBaHUE U KanuiisipHole seienus. Tennosoe pacuupenue
u corcamue.

Temneparypa. Cesa3zb memnepamypuvl co CKOpOCMbIO MENN08020 OBUNCEHUS YACMUY,.

Buyrpennsss saeprus. Cnocobvl uzmeHeHnusi SHYMpeHHel JSHepeuu. menionepeoava u
cosepuieHue pabomsi. Buowbl mennonepedauu. menionposoOHOCMb, KOHBEKYUS, U3YYeHUe.

KonmuyectBo Temnotel. Yoenvnas mennoémxocmo eewjecmea. Tennoobmen u meniogoe
pasHogecue. Ypasnenue meniogozo banrauca.

IInasnenue u omeepoesanue KpUCMaiIudeckux eeujecms. YoenvHas menioma niaeneHusl.
Ilapoobpaszosanue u ronoencayus. Hcnapenue (MC). Kunenme. Voemvnas mennoma
napooopazosanus. 3a8UCUMOCbL  MeMNnepamypsbl KUNeHus Om ammoc@epHo2o 0asieHus.
Braosicnocmu 6030yxa.

DHeprus TOIUNBA. YoenvHas menioma c2opanusi.

Ipunyunvr pabomwvr mennosvix oeueameneu. KII/[ mennosoco osucamens. Tennosvle
osueamenu u 3awuma oxpyicaroweti cpeovt (MC).

3axon coxpanenus u npespaujenus snepeuu 6 mennoswvix npoyeccax (MC).

Jemoncmpayuu
HaGnronenne 6poyHOBCKOTO JBUKEHUSI.

Habmonenue quddysun.

Habnronenue siBjeHuit cMauMBaHUs U KalWUISIPHBIX SIBJICHHM.

Habmronenue TemnoBoro pacimpeHust Te.

N3meHenue gaBneHus ra3a npu U3MeHEeHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHUU.
[IpaBuna u3mMepeHus: TeMIeparyphl.

Buner Teronepenayu.

OxnaxkJIeHue Mpu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHr# paboThl BHEITHUMH CHUITaAMH.

0. CpaBHeHUE TEIIOEMKOCTEHN pa3TUYHBIX BEIIECTB.

1. HaOmronenue Kumneuus.

12. Habmronenne nocTosHCTBa TeMITepaTyphbl MPH MJIaBICHUH.

13. Moenu TEIUIOBLIX ABUTaTEIEH.

@ponmansHsle 1a60pamopHsvle padomsvt U ONbIMbL

1. OMnBITHI 110 OOHAPY)KEHHIO JICHCTBHSI CHIT MOJICKYJISIPHOTO IPUTSKCHUS (271eKmMpPOHHAs
demoncmpayus).

2. OnBITHI MO BRIPAIIMBAHUIO KPUCTAIOB MTOBAPEHHOM COJIM WM caxapa.

3. OnBITHI IO HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, KUAKOCTEH U TBEPABIX TEI.

RBPBowoo~NoOR~wNE



4, Ornpenenenue gaBieHUs BO3yXa B OaJJIOHE HIMPHULIA.

o. OmnbITH, JEeMOHCTPUPYIOUIME 3aBUCHMOCTH TAaBICHHS BO3IyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaKICHUS.
6. HaGmronenne n3MeHeHus! BHYTPEHHEH SHEpIuu Tena B pe3yibraTe TeIUIonepeaayn 1

paboTHI BHEIITHHUX CHIL.

7. HccnenoBanue siBICHUS TETUIOOOMEHA MTPU CMEITUBAHUY XOJIOJHOUN M TOPSYCH BOJIBI.
8. HccnenoBanue nporecca nCapeHws.

9. Omnpenenenne OTHOCUTENILHON BIaKHOCTH BO3IyXa.

10. Onpeoenenue yoenvbHoU meniomol N1asieHus: 1bod.

Paznen 7. dnekTpuyeckre U MArHUTHBIE SIBJICHUSA

Onexmpuzayus men. JIBa posia aIeKTpUUYECKHX 3apsioB. B3anMoaeicTBue 3apsKeHHBIX TE.

Onexkrpuyeckoe mnojue. [lpunyun cynepnosuyuu 31eKmpudecKux noaeti (Ha KauecmeeHHOM
ypoeHe).

Hocumenu snexmpuueckux 3apsooe. Onemenmapmuwiii 2nekmpudeckuil 3aps0. Cmpoenue
amoma. [TpOBOTHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHHS IIEKTPUUYECKOTO 3apsija.

Onexkrpuyeckuil TOK. VYcnosus cywecmeoeanus snexkmpuyeckoco moka. VIcTouHUKH
MMOCTOSTHHOTO TOKa. JIeHCTBHS DIEKTPUYECKOTO TOKa (TEINIOBOE, XWMHYECKOE, MarHUTHOE).
Dnexmpuueckutl MoK 8 HCUOKOCMAX U 2a34aX.

PaboTa 1 MOIIHOCTB IEKTPUIECKOTO TOKA. 3axoH [[rcoyna—J/lenya. dnexmpuueckue yenu u
nompebumenu 1eKmpu4eckoli dSHepeuy 8 obimy. DnexTpudeckas 1enb. Cuia Toka. DNeKTpuyecKoe
HanpspkeHue. ConpoTHBIEHUE POBOJHUKA. YoenbHoe conpomusnenue eeujecmsea. 3akoH Oma st
yugactka Tienu. [locrmepoBarenbHOe W TapaUieIbHOE COEIWHEHHE TPOBOJHHUKOB. Kopomxoe
3ambIKaHue.

[TocrosiHHble MarHuThl. B3auMmonelcTBHE TNOCTOSHHBIX MAarHUTOB. MacHummuoe noie.
Maenumnoe none 3emnu u eco 3snawenue ons sHcuzuu Ha 3emne. Onvim Ipcmeda. Maenumnoe none
anekmpuyecko2o moka. Ilpumenenue snexmpomaznumos 6 mexuuxe. /leticmaue MacHUMHO20 Nois Ha
NPOBOOHUK € MOKOM. DNleKmpoosueameib NOCMOAHH020 moKa. Hcnonvzosanue snekmpoosuzameret
8 MEeXHUUECKUX YCMpOUCmM8ax u Ha mpaHcnopme.

Onvimvl  @apaodes. Aenenue  snexkmpomacHummuoi  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocodvl nomyueHus 3NeKmpudeckou SHepeuu. INEKTPOCTAHIUM Ha
BO30OHOBJISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu

1. DnexTpu3anus Tel.

2. JIBa pona 3neKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3aPsKCHHBIX TEll.
3. YCTpOMCTBO U IEUCTBUE AIEKTPOCKOIIA.

4. DneKTpOCTaTUYeCKass UHIYKIHUA.

5. 3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.

6. [IpoBOIHUKY U AUBIEKTPUKH.

7. MonenupoBaHie CUIIOBBIX JUHUHN IIEKTPUYECKOTO TOJIA.

8. HcTtouHnKM OCTOSIHHOTO TOKA.

9. JIefCcTBYA DIIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUM TOK B )KHIKOCTH.

11. I"a30BbIi1 pa3psn.

12. W3Mepenune cuiibl TOKa aMIepMETPOM.

13. N3Mepenne 2neKTpUYeCKOro HanpsyKEHUs BOJIBTMETPOM.

14. Peocrar u marazuH conpoTUBIEHUI.

15. B3aumopeiicTBue OCTOSHHBIX MarHUTOB.

16. MonenupoBanue HEBO3MOKHOCTHU Pa3ZeiICHUs ITOJIF0COB MarHUTa.
17. MonenupoBaHre MArHUTHBIX MOJIEH 1MOCTOSITHHBIX MAarHUTOB.

18. OmnsIT Opcrena.
19.  MaruuTHO€ noJie ToKa. IEeKTPOMarHuT.



20. JleficTBME MarHUTHOI'O TOJISl HA IPOBOJAHUK C TOKOM.

21. DNeKTpoABUraTellb NOCTOSHHOIO TOKA.

22. HccnenoBanue siBIeHUS JEKTPOMArHUTHOW WHIAYKIIHH.

23. Omnbrter @apages.

24, 3aBUCUMOCTD HaNPaBICHUS UHIYKIIHOHHOTO TOKA OT YCJIIOBHIA €r0 BOSHUKHOBCHHSL.
25. DIEKTpOTeHepaTOp MOCTOSHHOTO TOKA.

@ponmanvusle 1a00pamopHvie padomovt U ONbIMbL

1. OnBITHI 0 HAOTIONCHHIO ICKTPHU3AIUH TEJl MHIYKIIUCH U PU CONTPUKO CHOBCHHH.

2. HccnenoBanue neicTBUS SJCKTPUUSCKOTO OIS HA MPOBOAHUKH M TUJICKTPHKH.

3. COopka 1 IpoBepKa padOThI AMEKTPUICCKOH IETTH MTOCTOSHHOTO TOKA.

4. N3mepenne u peryimupoBaHUe CHITBI TOKA.

5. N3mepenue u peryimupoBaHue HAMPSIKCHHUS.

6. Hccnedosanue 3asucumocmu cuivl moka, uodywe2o uepes pesucmop, Oom
CONpOMUBNIEHUS Pe3UCMOPA U HANPSIICEHUS HA PE3UCNOpe.

7. Onvimsl, Odemoncmpupylowue 3a8UCUMOCMb  DNIEKMPUYECKO20  CONPOMUBLEHUS
NPOBOOHUKA OM €20 OJIUHbL, NIOWAOU NONEPEYHO20 CeYeHUs U Mamepuad.

8. Ilposepka npasuna cnooiceHus Hanpsd’ceHull npu Nocie008amelbHOM COeOUHEeHUU
08YX Pe3UCmMopos.

9. IIposepka npasuna 0ns cunvl moxka npu NApanielbHOM COeOUHEHUU PE3UCTNOPOS.

10. Omnpenenenune paboTHI IEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 pe3nUcTop.

11. Onpenenenre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIJIEISEMOM Ha PE3UCTOPE.

12. HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HJTYIIETO Yepe3 JTAMITOYKY, OT HAIPSHKCHUS
Ha HEW.

13. HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

14. W3ydyeHne MarHMTHOrO NOJS TMOCTOSHHBIX MarHUTOB MpPH HUX OOBEIWHEHUU W
pasaeneHun.

15. Hccnenoanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

16. OnBbIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM
Y MarHura oT CHJIbI TOKa U HAIllPaBJICHUS TOKA B KaTYIIIKE.

17. N3ydenue aelicTBUS MATHUTHOTO MO HA TPOBOJIHUK C TOKOM.

18. H3yuenue pabomul snekmpoosucamers.

19. Namepenne KIIJI anexkrpoaBurareIbHON yCTaHOBKH.

20. OnBITHI MO MCCIIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOW MHIYKLHHU: HUCCIETOBAHHE

W3MEHEHHH 3HaYCHUS 1 HaIpaBJICHUA UHAYKIIUOHHOI'O TOKa.

9 KJIACC

Pazgen 8. Mexannyeckue siBJICHUSA

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema otcu€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro  JBMKEHHUS. PaBHOMepHOe mpsMoJiMHEWHOe JBUWXeHue. HepasnomepHoe
npamonuHetinoe ogudicerue. CpeIHsIS U MCHOBEHHASL CKOPOCb Melld NPU HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe osudicenue. CBoOogHOe maneHue. Onvimol
Tanunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumensroe yckopenue.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuit 3akoH Hsrotona. Ilpunyun
cynepnosuyuu Cuil.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus: cuia mpenus CKONbH*CeHUs, CUia MpeHusl NOKosl,
opyaue 8udbl mpeHus.

Cuna TSKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHe CBOOOHOTO NaieHusl. /eudicenue
naanem eokpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hegecomocmuv u nepecpy3xu.

PaBHOBecue MaTepuaabHOU TOUKU. AOcontomHuo meépooe meno. Pasnosecue meépooeo mena
C 3aKpeniéHHoU ocbio 8paujeHus. MOMEeHT cuiibl. Llenmp msocecmu.

Nmnynec Tena. Mszmenenue umnynvca. Hmnynvc cunvi. 3aKOH COXPaHEHHS] HUMITYIbCA.



Peakxtunoe nmxenue (MC).

Mexanudeckasi paboTa ¥ MONIHOCTb. Pabora cui TsbkecTH, ympyeocmu, mpernus. Ceésswb
sHepeuu u pabomul. TloTeHIMANbHAS DHEPrHUs TENA, TOAHITOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
TIomenyuanvnasn suepeust cocamoii npyxcunvl. Kunetudeckast sHeprus. Teopema o KuHemu4eckotl
9Hepeuu. 3aKOH COXPaHEHHS MEXaHUUYECKOW SHEPTUH.

Jemoncmpayuu
1. HalGnronenne MexaHM4eCKOTO IBUKEHUS T€Ia OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.
2. CpaBHeHHME TIyTE€ M TPACKTOPUN JBIKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIHHO

PAa3HBIX TEJI OTCUETA.

3. N3mepenne ckopocTu U YCKOPEHUSI IPSMOJIMHENHOTO JBUXKEHUS.

4. HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTI'O JIBHKEHUSI.

o. Habmronenue ABM>XeHUS Tena Mo OKPYKHOCTH.

6. Habnionenne MexaHWYeCKUX SBIEHUH, MPOUCXOAAIIMX B CHCTEME OTcYéTa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUU OTHOCHTEIILHO KaOMHeTa (QU3UKH.

1. 3aBUCUMOCTb YCKOPEHHUSI T€JIa OT MACChl Teja U JEMCTBYIOIIEH HAa HETO CUJIBL.

8. HabnroneHnue paBeHcTBa CUJl IPU B3aUMOJICHCTBUU TEII.

9. N3MmeHeHune Beca Tena Mpu yCKOPEHHOM JIBHKEHUH.

10. [Iepenaya ummynbca Ipu B3aMMOJEHCTBHUH TEIL.

11. [IpeoOpa3oBanus SHEPTUU MPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHne UMITyJIbca PU HEYIIPYTOM B3aMMOJICHCTBUH.

13. CoxpaHeHne UMITYJIbca MPU aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14. HaGnronenne peakTHBHOTO JIBHKEHUS.

15. CoxpaHeHHne MeXaHUYEeCKOW SHEPTUH MPU CBOOOIHOM IMaJCHHUH.

16. CoxpaHeHHEe MEXaHUYECKOM PHEPIUH ITPH JIBIKCHUU TEJIA NIOJ IEHCTBUEM IIPYKUHBI.

Dponmanvusle 1abopamopHble padomvl U ONbIMbL

1. Koncmpyuposanue mpakma 0na pazeona u 0anbHeuuie2o pagHOMEPHO20 OBUNCEHUS
WapuKa Ui menexicKu.

2. Omnpenenenue cpenHeil CKOPOCTH CKOJIBXXKEHHUS OpycKa WM JIBUXKEHHUS IIapHKa IO
HAKJIOHHOH TUIOCKOCTH.

3. Omnpenenenne ycKopeHusl Tejla NPU PaBHOYCKOPEHHOM JIBHJKEHUM II0 HAKIIOHHOU
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUM 0€3
Ha4aJIbHOU CKOPOCTH.

5. HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJBXEHHS OT CHJIBI HOPMAJIbHOTO
JABJICHUS.

6. Omnpenenenue ko3 duieHTa TPeHUs CKOJIbKEHHUSL.

7. Onpenenenue ;KECTKOCTH NPYKUHBI.

8. Omnpenenenue paboOThl CWIBI TPEHHs IPU PABHOMEPHOM [JBM)KEHHM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

9. Omnpenenenue paboThl CHIIBI YHOPYrOCTH INpH HOAbEME Ipy3a C MCIOJIb30BaHUEM
HEMOABMKHOIO U MOJBHKHOTO OJIOKOB.

10. N3ydeHne 3akoHa COXpAHEHUS YHEPTUU.

Pa3nen 9. Mexanuveckue Koje0aHUsA U BOJTHBI

KonebarenpHoe paBmkeHue. OCHOBHBIE XapaKTePUCTUKU KoJjeOaHUi: MEpHoJ, YacToTa,
amruutyna. Mamemamuueckuii U npYyiCUHHLIL  MasmHuku. Ilpeepawjenue duepeuu  npu
KOebamenbHOM OBUNCEHULL.

3aryxatorue konebanus. BeiHy)aeHHbIe KoneOaHus. PezoHaHc.

Mexanudeckrie BOHBI. CBOWCTBA MEXaHUYECKUX BOJH. [IpodonbHble u nonepeunsie G0IHbL.
Jnuna eonnbl u ckopocmv e€ pacnpocmpanenus. Mexanuueckue 601HbL 8 MEEPOOM meie,
ceticmuyeckue onnvl (MC).

3ByK. I pomkocms 38yka u gvicoma mona. Ompagicenue 38yka. UHppazeyx u yiempaseyx.



Jlemoncmpayuu

Habmonenue xonebanuii Te moja AeHCTBUEM CHIIBI TSHKECTH M CUJIBI YIIPYTOCTH.
HabGmronenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmonenne BEIHYK/IEHHBIX KOJIeOaHUH 1 pe30HaHca.

PaCHpO CTPAaHCHUC MMPOAOJIbHBIX U MONICPCUYHBLIX BOJIH.

HaGmronenne 3aBMCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTUYECKUI PE30HAHC.

@poumansvHsle 1aOOPAmMoOpHbIe PAGONBL U ONBLINIBL

oakrwndE

1. Ornpenenenue 4acTOThI M MepUoia KoyieOaHW MaTeMaTHIECKOTO MAasITHHUKA.

2. Ornpenenenue 4acToThl ¥ MepUoAa KoJieOaHUM MPY>KWUHHOTO MAasiTHUKA (21eKmpOHHAsA
JeMoHcmpayus).

3. HccnenoBanre 3aBUCMMOCTH TIEpHOJa KOJIEOAaHWN TMOJBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

4, HccnenoBanne 3aBUCUMOCTH TIEpUOJIa KOJICOAHHM MTPYKUHHOTO MasiTHUKA OT MAcCChI
rpy3a (2/1eKmpoHHas 0eMOHCMPauus).

5. [TpoBepka HE3aBUCHMOCTH TMEpUOAA KOJIeOaHWM Tpy3a, MOJABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JIEMOHCTPHUPYIOIIHNE 3aBUCHMOCTh TIepUOAAa KOJIEOAHWH TPYKUHHOTO
MasITHUKA OT MacChl Tpy3a M KECTKOCTU TIPYKUHBI.

7. N3mepenne yckopeHusi CBOOOHOTO TIAJCHUS (21eKMPOHHAA OEMOHCIMPAYUL).

Pasnen 10. DiiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbBIE BOJIHbBI

DNEeKTpPOMarHuTHOE MoJie. DIEeKTPOMarHUTHbIE BOJIHBI. C8oLcmea 21eKmpomMasHUmHbLX GONH.
lkana snexmpomacnummusix 601H. Mcnonvsosanue 31eKkmpomMazHumHbIX 60IH O COMOBOLL CEA3U.

DneKkTpoMarHuTHas npupona cBera. CkopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3EKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE cBOMCTBA CcBeTA.

Dponmansvusie nadopamopuvie’ papomst u onvimol

1. N3ydenue cBOMCTB 31EKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIIBHOTO TeJe(oHa.
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Pa3znea 11. CBeToBbIC IBJICHUSA
JlyueBass moxenb cBera. Mcrounuku cBera. [lpawonuneiinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynol. OTpaxkenue cBeta. [lnockoe 3epkano. 3aKkoH ompaxiceHus ceema.
[IpenomiieHue cBera. 3akoH IpesoMIIEHUs cBeTa. [lonnoe enympennee ompasicenue ceema.
Hcnonvzosanue nonHoz2o énympenHe2o ompajiceHusi 8 ONMU4eckKux c8emogooax.
Jlunza. Xonx nydet B nuH3e. Onmuyeckas cucmema omoannapama, MUKPOCKONA U
menecxona (MC). Ia3 kax onmuueckas cucmema. bauzopykocmo u danvrnozoprxocme.
Paznoowcenue 6enoco ceema 6 cnexmp. Onvimvl Hvromowna. Cnoogicenue cnekmpanbHbix
Y8emos.
Hemoncmpayuu
[IpsiMonMHEITHOE pacpOCTpaHEHHUE CBETA.
OTtpaxeHue cBerta.
[Tonyuenue n3006pakeHUH B TJIOCKOM, BOTHYTOM M BBIITYKIIOM 3€pKajiaX.
[Ipenomiienue ceera.
OnTryeckuil CBETOBO/I.
Xon nyueil B cobuparoiieit JuHse.
XoJ Jiydel B pacceuBarolen JIMH3E.
[Tonyuenue n300pakeHUi C TOMOIIBIO JTHUH3.
[MpunHnun neiictBus doroarmapara, MUKPOCKOTIA U TEJIECKOTIA.
0. Monens rma3za.
1. Paznosxenue 6enoro cBeTa B CIEKTP.

RPN R~WNE



12. [Tonmy4enue 6eoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX LBETOB.
@poumanvHble 1aOOpamopHsvle padoOmvl U ONbIMD

1. HccnenoBanue 3aBUCMMOCTH yIvla OTPa)KEHUsI CBETOBOTO JIyda OT yIvla MaJeHUs.

2. N3ydeHne xapakTepUCTUK N300paKeHUs IPEAMETA B IJIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTH yIvia PEIOMIIEHHS CBETOBOTIO JIydya OT yIvia MTaJieHUs Ha
IPaHULIE «BO3TYyX—CTEKIIO».

4, [Tonyyenue n300paskeHUi ¢ MOMOIIBIO COOMPAIOIICH JIMH3BI.

o. Onpenenenue (OKYCHOTO PACCTOSHUS W ONTHYCCKOW CHIIBI COOMPAOIICH JTHH3BI
(21eKmponnan demoncmpauus).

6. OMBITHI 110 Pa3JI0KEHUIO OCJIOr0 CBETA B CIIEKTD (21EKMPOHHAA 0EMOHCHMPAUUs).

1. OneITHl IO BOCHPHUATHIO IBETA MPEAMETOB IPHU UX HAOIIONEHUU Yepe3 LIBETOBBIC
(GWIBTPHI.

Pasnen 12. KBantoBble siBjIeHUs

Onvimul Pezepghopoa v ninanerapHas mojenb atoma. Moaens atoma bopa. Hcenyckanue u
noenowjenue ceema amomom. Keanmeol.

PamnoaktuBHOCTE. Anvgha-, bGema- u eamma-usnyyenus. CTpoeHUE aTOMHOTO sIpa.
Hyxnounasa mooeno amomnoco sadpa. Hzomonwvl. Paouoakmuenvie npespaujenus. Ilepuoo
noIypacnaoa amomHbulix soep.

SnepHble peakiiny. 3aKOHbI COXpaHEHHS 3apsA0BOIO U MacCOBOro uHcell. Peakyuu cunmesa
u oenenus soep. Mcmounuxu suepeuu Connya u 3630 (MC).

SAnepHas sHepreTuka. /Jeticmaus paouoakxmuenvix uziyienull Ha srcugvie opeanuzmol (MC).

Hemoncmpayuu

1. CrieKkTphl U3ITy4yeHUs U MOTJIOLICHHUS.

2. CrieKkTphl pa3aIMyHbIX T'a30B.

3. CrexTp Bozopoaa.

4, HaGmronenne TpekoB B kamepe BuiibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOMINX U3ITYICHHH.

6. Perucrparnus uznydeHust NpupoaHBIX MUHEPAJIOB U MPOTYKTOB.

Dponmanvusle 1abopamopHbvle padomsvl U ONbINbL

1. HccnenoBanne TpPEeKoB: M3MEpPEHUE SHEPrUM YacTULBI 10 TOPMO3HOMY NyTH (IO
dhoTorpadusiM) (21eKkmporHHan demoHcmpayus).

2. N3mepenne pagnoakTHBHOTO (hOHA (271eKMPOHHAA OEMOHCIMPAYU).

IoBTOPHUTEILHO-0000 1AM MOTYJIb
[ToBTOpHUTENHEHO-00001IA0IIMIT MOTYNIb MPEAHA3HAYECH AJIS CUCTeMaTHU3aluu U 0000IIeHus
MPEIMETHOTO COAEPIKAHMS U ONbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPHU M3YyYEHHH BCErO Kypca
(bu3uKH.
[Ipu u3ydyeHUH AAHHOTO MOAYJSl PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00eCIeYNBACTCs JOCTHKEHUE MPEIMETHBIX U METAPEIMETHBIX TUIAHUPYEMbBIX
pe3ynbTaTtoB oOydeHus, (GOpMUpPYETCS €CTECTBEHHO-HAay4YHas TI'PAaMOTHOCTh: OCBOEHHE HAyYHBIX
METOJIOB HCCIIEIOBAaHUSl SIBICHUI TNPUPOAbI U TEXHUKHU, OBJAJCHHWE YMEHUSMU OOBICHATH
(busnueckue SBIEHUS, TPUMEHsIS TOJYYCHHbIE 3HAHUS, PelllaTh 3aJa4H, B TOM YHCIIe KaueCTBEHHbIE
1 SKCIIEPUMEHTAJIbHBIE.
[IpuHUIMNIMAIBHO IEATETBLHOCTHBIN XapaKTep JaHHOTO pa3jiena peann3yercs 3a CUET TOro, YTo
y4aluecs BBINOJIHSIOT 33/1aHKs], B KOTOPBIX UM MpEAJIaraeTcs:
" Ha OCHOBE IOJIYYEHHBIX 3HAHUI Pacro3HaBaTh U HAyYHO OOBICHATH (PM3MUYECKUE SIBICHUS B
OKpYXaroliel npupoe 1 MoBCETHEBHON KU3HU;
" HCIMOJB30BaTh O] PYKOBOJCTBOM II€arora Hay4Hble METOABI MCCIENOBaHUS (U3UUYECKUX
SIBIICHUM, B TOM YHCJI€ JUIsl MPOBEPKU TMIIOTE3 U MOTYyYEHHUSI TEOPETUUECKUX BBIBOJIOB;
* OOBSICHATH C ONIOPOY HA TUAAKTUYECKUN MaTepHall mocie 00CYyKICHHs C TIeJaroroM HaydyHbIe
OCHOBBI Hamboyee BaKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,



MPAKTHYECKOTO WCIOJB30BAaHUS PA3IMYHBIX HCTOYHUKOB DHEPIHMM HA OCHOBE 3aKOHA

MPEBPAIIECHUS M COXPAHCHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxnmas u3 TeM [aHHOTO pasaena BKIOYAET OSKCIEPUMEHTAJIbHOE HCCIIECOBAaHUE
o0o0Iaroniero xapakrepa Ha yYCMOTpPEHHE Tefarora M IMpH ero momoind. Pasmen 3aBepmiaercs
MIPOBEJICHUEM JIMATHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBL.

[UDIAHUPYEMBIE PE3VIIbTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIMA

B menom pesynsrartel ocBoeHus oOydatomumucs ¢ 3I1P yduebnoro mpeamera «Dwusmkar
JOJKHBI COBMA/IATh C Pe3ylibTaTaMu paboueil mporpaMMbl OCHOBHOTO 00IIero oopa3oBaHus.
HauGoee 3HAYMMBIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALIMS K 00y4EHUIO U 1IeJIEHaNpaBIeHHOM M03HABATENbHOM 1€ TENbHOCTH;

yCTAaHOBKa Ha OCMBICIEHHE JIMYHOIO OIbITa, HaOMoneHud 3a  (PU3HUECKUMHU
IKCIIEPUMEHTAMH;

yCTaHOBKa HAa OCMBICIICHHE DPE3Y/IbTAaTOB HAONIONEHWH 3a MPUPOAHBIMH W TEXHOTCHHBIMHU
SIBIICHUSIMH C TTO3UINH (PU3NIECKHIX 3aKOHOB;

CTIIOCOOHOCTH OIIEHUBATh TPOMCXOSIINE U3MEHEHHS U MX TIOCIEACTBUS; (OPMYIHPOBATH H
OIICHUBATh PUCKH, (OPMUPOBATH OTIBIT;

MOBBIIICHUE YPOBHSI CBOEW KOMIIETEHTHOCTH dYepe3 IMPaKTHUYECKYIO JAEATEIbHOCTh (TIpu
COBMECTHOM BBITIOJTHEHUH J1a00PATOPHBIX MPAKTHYECKUX padoT);

YMEHHUE pa3inyaTh y4eOHbIC CHUTYyallud, B KOTOphIX ydamwuiics ¢ 3[1P moxker nmelicTBoBaTh
CaMOCTOSITENIBHO, U CUTYallUH, I7Ie CJIEAYET BOCIOIb30BaThCs CIPABOYHOM HH(OpMaIMel U JpyruMu
BCIIOMOTaTeJIbHBIMU CPEJCTBAMY;

CHOCOOHOCTh TMPUHHUMATh pELIEHHWE B JKU3HEHHOM CHUTyalluM Ha OCHOBE IIepeHoca
MOJIy4EHHBIX B X0Jie 00yueHus: (PrU3HUeCKUX 3HAaHUHN B aKTYaJIbHYIO CUTYAIHIO;

CHOCOOHOCTH COOMIONATh B OBCEIHEBHOM KU3HU IIPAaBUJIA JINYHOU O€301MaCHOCTH Ha OCHOBE
MOHUMAaHUs (PU3NYECKUX SBICHUM U 3HAHUS 3aKOHOB (PU3UKU;

YMEHHE KPUTHUUYECKU OLICHUBATh MTOJIy4EHHYIO OT co0eceIHnKa MHPOPMAIIHIO, COOTHOCS €€ CO
3HaHHEM (PU3HUYECKHUX 3aKOHOB;

CHOCOOHOCTH TMepenaTh CBOM COOOpaKeHHUs, YMO3AKIIIOUEHHsSI TaK, YTOObI OBITH MOHSITHIM
JPYTUM YeJIOBEKOM;

a/IeKBaTHOCTH TIOBEJICHHSI 00y4YaIOIerocsi C TOUYKU 3PEHUS OTIACHOCTHU WK 0€30MaCHOCTH ISt
ce0s UK 7151 OKPYKAIOIIHX;

yBa)KEHUE K TPYAY U pe3ylabTaraM TPYAOBOM NEATEIbHOCTH;

yriyOlieHre MPeICTaBICHU O LIEeJI0CTHOM KapTHHE MUPA Ha OCHOBE MPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

METAINPEMETHBIE PE3YJIBTATBI

O¢niadenue ynugepcaibHblMu y4eOHbIMU NO3HABAMENbHBIMU OCUCHBUAMU:

BBISIBJIATH IPUYMHBI U CIEJICTBHS IPOCTHIX (PU3MUECKUX SBICHUM;

onpenensaTe (U3NYECKHe TMOHATHUSA, CO3/1aBaTb OOOOIIEHHs, YCTaHABIUBAaTh AaHAJOTHH,
KJIacCU(UIMPOBaTh, CaMOCTOSTENBHO BBIOMpPAaTh OCHOBAHMUS M KPUTEPUU JUI KIIacCHU(pHUKALUH,
UCHOJIb3Ys CIPAaBOYHYIO0 HH(POPMALIMIO U ONHPASICh HA AJITOPUTM YUEOHBIX AEHCTBUI;

YCTaHABIUBaTh INPUYMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pPacCyKICHHE,
YMO3AKJIIOUEHHE (MHAYKTUBHOE, AEAYKTUBHOE, 110 AHAJIOTMH) U AETIaTh BBIBOABI M0l PYKOBOJCTBOM
I€/1arora;

UCKaTh WM OTOMpaTh MH(MOPMAIMIO UM JaHHbIE U3 UCTOYHHKOB C YYETOM INPEIOKEHHON
y4eOHOI1 3a/1au¥ U 3aJJaHHBIX KPUTEPUEB.



CO3/1aBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKU I CUMBOJIbI, MOJIETIN U CXEMBI JJIs1 PELICHUS
y4eOHBIX M [TO3HABATEJIBHBIX 3a/1a4;

C IIOMOUIBIO MEAArora Uik CaMOCTOSITEIBHO IIPOBOJIUTH OIIBIT, HECIOKHBIN SKCIEPUMEHT 110
YCTaHOBJICHHUIO 0COOCHHOCTEH (PU3NIECKOTO OOBEKTA WITH SIBIICHUS;

peoOpa3oBhIBaTh HHPOPMAIMIO U3 OJHOTO BUIA B IpYroi (Tabnuily B TEKCT U 1Ip.);

YCTaHABJIMBAaTh B3aUMOCBS3b (U3NYECKUX SIBICHMM U IPOLECCOB, MCHOJb3YS AITOPUTM
Y4eOHBIX ICHCTBUH.

Osnaodenue yHugepcanbHoIMu yueOHbIMU KOMMYHUKAMUGHBIMU OCTICHUAMU:

OCO3HAHHO MCIOJIb30BaTh PEUYEBbIE CPEICTBA B COOTBETCTBUU C 3aJa4eil KOMMYHUKALUU JUIs
BBIPAKEHUS CBOUX MBICIIEH U IOTPEOHOCTEN /1J1s IJIAHUPOBAHUS CBOEH JESITEIbHOCTH;

OpraHM30BbIBaTh Y4e€OHOE B3aUMOJCIiCTBHE B rIpymmne (ompenensrb ooOuue ey,
pacnpeaensTh poJH, JOrOBapUBAaThCS JPYT C APYIOM U T. [1.).

L[EJICHANIPABIIEHHO  HCIOJb30BaTh  MHGOPMAIMOHHO-KOMMYHUKAaTUBHbIE  TEXHOJOTHH,
HE0OXOIUMBIE ISl PEIIeHUs] y4eOHbIX U MPAKTUYECKUX (PU3NYECKUX 3a/1a4;

OpraHU30BbIBaTh Y4E€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMH B TIPOIECCE 3aHATUN (DU3UKOM.

Osgnaodenue yHugepcanbHbIMu y4eOHbIMU PEZYIAMUGHBIMU OCUCI GUAMU:

MMOHUMATh LEIH €CTECTBEHHOHAy4YHOTO OOydeHHs, CTaBUTh U (opMynupoBarh Uisl ceds
HOBBIE 33J1a4y B yueOe U MO3HaBaTeIbHON AESITETbHOCTH;

oOHapyxuBaTh W (OPMYIUPOBATh yueOHYIO TIpoOIeMy, ONpeAeNaTh Ielb Y4eOHOU
NeSITENbHOCTH;

CaMOCTOSITEJIBHO WJIM C TOMOIIBIO YYMTENS IUIAHUPOBAaTh IMYTH JOCTHXKEHUS Leleld B
(bu3NyecKUx SKCIEpUMEHTaX, B TOM 4HCIIE albTepHAaTHBHbIE, OCO3HAHHO BBIOMpaTh Haubosee
s dexTrBHBIE CTIOCOOBI pelIeHrs yUeOHbIX U MO3HABATEIBHBIX 3a/1a4;

COOTHOCHUTH CBOM MPAKTUYECKUE EHCTBUS C IUIAHUPYEMBIMH PE3YyNbTaTaMH, OCYILIECTBISATh
KOHTPOJIb CBOEH JESITETLHOCTH B IPOLIECCE JOCTHKEHUSI pe3YIbTara, ONPEAEsTh CIIOCOObI 1eHCTBUI
B paMKax MpeAoKEeHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU
C U3MEHSIOUIEHUCS CUTYallUEil;

MPaBWJIBHOCTh  BBIMIOJIHEHHSI  OKCIIEPUMEHTANbHON  y4eOHOM  3amauu, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILICHUS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATUS PELIEHUI U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM U 1MO3HABATENILHOM J1eATENbHOCTH;

JlaBaTh aJIeKBaTHYIO OIICHKY CUTYallH U MpeajiaraTh Iiad ee U3MEHEHUS;

MIPEeBUICTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IPU PEUICHUH Y4eOHOU 3a1a4u;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3VJIBTATbBI

TpeGoBanusi K npeaMeTHBLIM pe3y/ibTaTaM OCBOEHHUsI YUeOHOro mpeaMera «Duznkay,
pacnpeaeieHHbIe 110 roAaM 00y4eHHs

Pesynbrarel mo romam (GopMynHpyroTCs MO MPHUHLHUIY A00aBIIEHUS HOBBIX PE3yJIbTAaTOB OT
rojia K roay (pe3y/bTaThl O4epeHOTO T0/1a [0 YMOTYAHUIO BKITIOUAIOT PE3YIbTAThI MPEAbIAYIIHX JIET).

7 KIIACC
[TpenmeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
oOy4aromxcs yMEeHu:

— OPHUCHTHPOBATHCSA B IMOHATHSIX W ONEPUPOBAaTh MMU Ha 0a30BOM YpOBHE: (pusndeckue u
XUMHUYECKHE SIBICHNUS; HAOMIOEHNE, DKCIIEPUMEHT, MOJIENb, THIIOTE3a; SMHUIIBI (PU3UIECKUX
BEIIMYMH; aTOM, MOJIEKYla, arperarHble COCTOSHHS BemliecTBa (TBEpIOE, IKHIKOE,
ra3zoo0pa3zHoe); MEXaHUUECKOe JIBIDKCHUE (paBHOMEpHOE, HEpaBHOMEPHOE,
NpSMOJIMHEIHOE), TpaeKTOpHs, paBHOJCHCTByromas cwi, jaedopmanus (ympyras,
TUIACTUYECKas), HEBECOMOCTh, COOOIIAIOIIUECS COCYIbl, C ONOPOM Ha JHIAKTUYECKHUH
Marepuan



paznuuate sBieHus (auddysus; TemIoBOoe IBMKCHHE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBIKEHUE; HEPAaBHOMEPHOE [BIDKEHUE; WHEPLUs; B3aUMOJICHCTBUE TEI; pasHogecue
MeEpObIX mel ¢ 3aKpensiéHHOL OCblo 8paujeHuss; Tiepeaada JTaBlIeHUs TBEPABIMU TEIIaMU,
KUAKOCTAIMU H Tra3zamMu; arMocepHOoe [aBJieHHWE;, IUIABAaHWE TN, MPEBpAICHUS
MEXaHMYECKOM SHEPTruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE, MTOCTIE MIPEABAPUTEIHLHOTO 00CYKICHUS C
Mearorom;

pacro3HaBarh MPOSBICHUE N3YYECHHBIX (PU3NYCCKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
quciie GU3NICCKUE SBICHUS B IPUPOJIC: MPUMEPHI IBUKCHUS C PA3IMYHBIMA CKOPOCTSIMU B
KUBOW W HEKUBOW TNPUPOAC; NCHCTBUE CHIIBI TPEHUS B MPUPOJAC U TEXHUKE; BIIHSHHC
aTMOoc(epHOTo JaBJICHUS Ha KUBOW OPraHW3M; IJIaBAaHKUE PBIO; phIUAry B TEJIC YEJIOBEKA; IIPH
9TOM TIEPEBOJIUTh TMPAKTUUECKYIO 3aJady B Y4YeOHYIO, BBIJICNATh CYIIECTBCHHBIC
CBOMCTBA/TIpU3HAKN (DU3NYECKUX SIBICHUH C TIOMOIIIBIO MEarora;

OTIMCHIBATh W3YUYEHHBIE CBOWCTBA Tell W (PU3MYECKUE SIBICHUS, HCIOJIB3YS (Pu3nyeckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
cuJIa yIpyrocTH, CUJia TSHKECTH, BEC Tella, CHJIa TPEHUs, 1aBlieHne (TBEPAOTO Tela, KUIKOCTH,
rasa), BRITAJIKMBAIOIIAs CHJIa, MEXaHUYeCKast paboTa, MOITHOCTb, TIEYO CHIIBI, MOMEHT CHJIBI,
K02 (OUIMEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETHYECKAs U MIOTESHIIMAIbHASI SHEPTU)
C OTMOpOW Ha CXeMy; TMPHU OMHUCAHWU PACKPHIBATh (UBHUYECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W €OUHUIBI (DU3UYECKUX BEIUYUH, HAXO0OUMb (Hopmyvl,
cesasvlgarowue OaGHHYI0 PUIULECKVIO 8eIUYUHY C OPYUMU BETUYUHAMU, CIPOUMb 2pAuKu
U3YYUEHHBIX 3a8UCUMOCTMeEN DU3ULeCKUX 8elUyUH C OTIOPOU HAa TUIAKTUICCKUN MaTepua;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHHUS M IPOIIECCHI, MCIOJB3Ys MpaBHiIa
CIOXeHUs1 cuil (BAOJL OMHOM mpsiMoi), 3axon [yka, 3axon Illackans, 3axon Apxumeoa,
npasuno pasHogecusi pvluaza (0610Ka), «3010moe Npasuioy MexaHuku, 3aKOH COXpaHEHUs
MEXaHW4YeCKOU PHEPTUH; TP STOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aNUCHIBANb
€20 Mamemamuieckoe Bblpaicerue noo PyKoBOOCMBOM nedazoza ¢ 00CYHCOeHUuem NIaHd
pabomol;

OOBACHATH (PU3MUECKHE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyallMil TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: HpHU IOMOIIM [elarora BBISBISATH
MIPUYKUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bCHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOPOi
Ha 1—2 Wu3ydeHHBIX CBOWMCTBAa (DUBMYECKUX SBICHUH, (U3MYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

peliaTs TUIOBBIE PacyETHBIE 3a/lauu B 11elicTBHE ¢ OMOPO HA AITOPUTM, IPEABAPUTEIHHO
pa3o0paHHBIi COBMECTHO C TMEJaroroM, HCIOJb3ysd 3aKOHBI U (OPMYIbI, CBA3BIBAIOIIUE
(u3nueckre BEIIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1aud 3allMChIBAaTh KPaTKOE YCIOBHE,
MOJICTABIATh (U3MYECKHUE BEIUYUHBI B (OPMYIbl M TPOBOIUTH PACUETHl, HAXOJIUTh
CIPaBOYHbIC JaHHBIE, HEOOXOJMMBIC I pEIIeHUs 3a7ad, OLEHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (PU3UUECKON BEIUYUHBL;

pacrmo3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3UYECKUX METOJIOB
MocCJe MpeaBapUTEIbLHOIO OOCY)KJIEHUSI C IEAaroroM; Mpu MOMOIIU MeJarora B OMUCAHUU
WCCIIEJIOBAaHUS BBIJCNATH IPOBEPSEMOE TMPENAINoNokeHHue (TUIMOTe3y), C OMOpod Ha
TUIaKTUYECKU Marepuall pa3iudaTh U HMHTEPIPETUPOBATh TMOMYyYCHHBIH PpE3YNbTaT,
HaXOJIUTh TOcIie OOCY)KJIEHUSI C TIEaroroM OIMOKH B XO/€ OTBITA, JIeNaTh BHIBOJBI MO €ro
pe3ynbraram;

yYMETh HAaxOJUTh C HCMOJb30BaHHEM IU(MPOBBIX 00pa30BATENbHBIX PECYPCOB OMBITHI IO
HaOMIONEHUI0 (PU3UYECKUX SIBICHUH WM (U3UYECKUX CBOMCTB Tel: (QOpMYIHUpOBaTh
MpOBepsieMbIe MPEINONOKEHHsI, COOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYIOBaHUS C
OTIOPOM Ha CXEeMY, 3allMChIBaTh XOJ OMbITa M (HOPMYIUPOBATH BHIBOJBI MO/ PYKOBOJCTBOM
Treaarora;

BBITIONHATH TIPSMBbIE W3MEpPEHUs] PACCTOSHUS, BPEMEHH, Macchl Tela, 00hEMa, CUJIBI U
TEMIEPaTyphl C HCIOJIB30BAHHEM AaHAJIOTOBBIX M HU(POBBIX TPUOOPOB € OMOPOH Ha



QITOPUTM; 3aMMKUCHIBATh TIOKAa3aHUs TPHOOPOB ¢ YUETOM 3aJAHHON a0COTIOTHOM ITOTPEITHO CTH
HU3MEPEHMU;

MIPOBOJUTH COBMECTHO C IIEJaroroM HCCIEA0BAaHUE 3aBUCUMOCTH OJHOW (PHU3UUECKOU
BEJIMYMHBI OT JPYroll C UCIOJNb30BAHUEM MPSAMBIX M3MEPEHUN (3aBUCHUMOCTU IIyTH
PaBHOMEPHO JBMKYILETOCS T€a OT BPEMEHH JIBUKECHUS TENA; CUTbL MPEHUS CKOLbIHCEHUS O
geca mena, Kaiecmea oOpabomKu no8epXHOCmell mei U He3A8UCUMOCTU CUTbl MPEHUs Om
niowaou  CONPUKOCHOBEHUs.  MeN,  CUlbl  YHpPyeocmu  om  VOJIUHEHUs  NPYHCUHDL,
8LIMANKUBAIOUEU CUTILL OM 00BLEMA NOSPYIHCEHHOU YACMU Mea U OM NILOMHOCIU HCUOKOCIU,
eé He3asucuMocmu om NIOMHOCMU Mend, Om 21yOuHbl, HA KOMOPYIO NOSPYHCEHO MENO;
VCI08ULL NABAHUS e, YCLO8ULL PABHOBECUs pbluaca U 010K08), TIOJl pyKOBOJICTBOM IeJarora
y4acTBOBaTh B INIAHUPOBAHUH y4EOHOIO MCCIIEI0BaHMs, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, Cleays MpeaJoKeHHOMY IUIaHy, (UKCUPOBAaTh pPE3YyIbTaThl IOJIY4YE€HHOM
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJIE MPEIJIOKEHHBIX TAOIMI U TrpaHKOB, AETaTh
BBIBO/IBI 10 pE3yJIbTaTaM UCCIIE0BAHUS;

COOTHOCHUTbH KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEIMUYUH (IJIOTHOCTH BEIIECTBA KHUIAKOCTH
U TBEPAOIO TeNa; CUJla TPEHMs CKOJIbKEHUS; JaBJIEHWE BO3/yXa; BBITAJIKMBAOIIAs CHJIIA,
JeMcTByIOIasi Ha NOTPYKEHHOE B KUAKOCTh TENO; KOAIPPUIMEHT IOJIE3HOTO JeHCTBUSA
MIPOCTBIX MEXaHU3MOB), CIEAYS NMPEAT0KEHHOW MHCTPYKIMH; MIPHU BBIITOJHEHUN U3MEPEHUN
M0JlT PYKOBOJACTBOM Ilelarora coOHpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHUCISATH
3HAYEHUE MCKOMOU BEJIMYMHEI;

coOnofaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM 000pYI0BaHHEM
MOCJIe MPEeBAPUTENHLHOTO 0OCYXKACHUS C ME1aroroMm;

COTIOCTABIAThH MPUHIIMIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIAoIUecss COCylbl, OapOMETp, phlyar, MOABMKHBIM W HEMOABMKHBIH
0JI0K, HAKJIOHHAS! TIOCKOCTD C OTOPOIl Ha TUAAKTUYECKUN MaTepuat;

XapakTepu30BaTh MPUHIUIBI JACHCTBUA H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMHCTB
MO CJIe IPEABAPUTEIHHOTO OOCYKICHHS € IIEJaroroM ¢ ONOPOi Ha UX OMKCaHUs (B TOM YHCIIE:
MOJIIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, TUAPABINYECKUN MpPecc, MAHOMETP, BHICOTOMED,
TOPIIIHEBOM HACOC, apeoMETp), MCIIONIB3Yys 3HAHUSA O CBOWCTBaxX (DM3MYCCKUX SBICHUA H
HeoOxouMBbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJUTH MPUMEPHI / HAXOIUTh MHGOPMALIMIO O TPUMEpPaX MPAKTUIECKOTO UCHOIb30BAHUS
(¢u3nyeckUx 3HAHUW B TOBCEIHEBHON KHU3HU JUId oOecredeHus Oe30MacCHOCTH MpH
oOpaiieHun ¢ TpubOpaMu M TEXHUYECKHMMH YCTPONCTBAMH, COXPAaHEHHUS 370POBbS U
cOOMIOEHHSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILEH Cpeie;

OCYIIECTBIISATh C MOMOIIbIO Tefarora oTOOp MCTOYHHKOB HMH(poOpManuu B ceTH MHTepHET
B COOTBETCTBUU C 33JaHHBIM MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLTUXCS 3HAHUI U MyTEM
CpPaBHEHMSI PA3IMYHBIX HCTOYHHKOB BBIACNATH HMH(OpPMalLMIO, KOTOpas SIBJSETCS
MIPOTUBOPEUUBOM MIIU MOKET OBITh HEJ0CTOBEPHOI;

WCIIONIb30BaTh MPU BBHINOJHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TIOMYISIPHYIO JIUTEpaTypy
(bU3MYECKOTO CONIEpKaHUs, CIpPaBOYHbIE MaTepHaibl, Pecypchl ceTH VHTepHET; BIajeTh
npuéMaMH KOHCIIEKTUPOBAaHUS TEKCTa, mpeoOpa3oBaHus MHGOpPMAIMKM U3 OJHON 3HAKOBOM
CUCTEMBI B JPYTyIO;

CO3/1aBath 0] pPyKOBOJICTBOM I1€/1arora ¢ 00Cy/1IeHueM I1aHa paboThl KpaTKUE MUCbMEHHbBIE
U YCTHBIE COOOIIEHHSI HAa OCHOBE 2—3 HCTOYHUKOB MH(OpMAIK (PU3NIECKOTO COAEPIKaHMS,
B TOM 4YHCJIe MYOJIMYHO JieNlaTh KpaTKue COOOLIEHHs O pe3yiabTaTaxX MPOEKTOB MM YU4eOHbIX
WCCIIEI0BAHMIM; TPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3YYEHHBIM NOHATUHHBIN anmapar Kypca
(GU3UKH, CONPOBOXK/IAaTh BBICTYIUIEHUE NTPEe3eHTalNeH;

IPU BBIOJHEHUU Y4YEOHBIX IPOEKTOB W HCCIIENOBAaHMN IO/ PYKOBOJCTBOM Ilefarora
pacrpenensTh 00I3aHHOCTH B TPYIIIE B COOTBETCTBHUHU C ITOCTABICHHBIMU 33JJa4aMU, CICTUTh
3a BBINIOJHEHWEM IIJIaHa JEHCTBHA, aJEeKBaTHO OIEHWBaTh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIbI; BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aMMOJCHCTBUE, YUMUTHIBas
MHEHUE OKPYKAOLIHUX.



8 KJIACC

[IpeameTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb C(OPMUPOBAHHOCTH Y

oOy4aromxcs yMEeHU:

OpUEHTUPOBATHCS B MOHATHAX M ONEPUPOBATh UMM Ha 0A30BOM ypOBHE: Macca W pa3Mepbl
MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB M MOJIEKYN, arperarHble COCTOSIHMSI BELIECTBa,
KPpUCTAJUIMYCCKUC U aMOp(bHI)Ie TCJa, HaCBIIIIeHHBIﬁ u HeHaCBIHICHHbIﬁ nap, BJIaXXHOCTb
BO3/yXa; TEMIIEparypa, BHYTPEHHSS DJHEPrus, TEIJIOBOM JBUIATENb; AJIEMEHTAPHbBIN
ANEKTPUUYECKUN 3apsll, NIEKTPUUYECKOE MOJIe, MPOBOJAHUKA WU JUDJIEKTPUKH, I1OCTOSHHBINA
ANEKTPUUYECKUN TOK, MArHUTHOE T0JIE;

pasnuyarh SIBIEHHUS IIOCIIE€ NPEABAPUTEIBHOIO OOCYKIEHHS € MeAaroroM (TEmsjaoBoe
paciiupeHue/cxatue, Temonepeaada, TEIJIOBOE paBHOBECHE, CMAauMBaHUE, KalWIISPHbIE
SABJICHUS, UCITAPCHUEC, KOHACHCALU, IIJIABJICHUC, KPUCTAJUIU3alud (OTBGpZ[GBaHI/IC), KUIICHUC,
Terionepeada  (TEIUIONPOBOJHOCTb, KOHBEKIMS, HW3Iy4eHHE); ODJEKTpHU3alus Ted,
B3aI/IMOHGI\/JICTBI/I€ 3apAa0B, I[CI\/'ICTBI/IH OJICKTPUYCCKOI0 TOKa, KOPOTKOC 3aMbIKAHUC,
B3aI/IMOHGI\/JICTBI/I€ MarHuToB, I[GflCTBHG MAariMuTHOIroO 110Jid Ha NPOBOJHHWK C TOKOM,
OJICKTpOMAarHuTHas I/IH}IYKIII/HI) 10 OIIMCAHHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHHE;

pacrmo3HaBaTh C IIOMONIbIO TM€Jarora MpOSIBIEHUE W3YUYEHHBIX (U3NYECKUX SBICHUMN
B OKpyXaromemM MUpPE, B TOM YUCIIC q)HSHLIeCKI/Ie ABJICHUA B IPUPOJAC: MOBEPXHOCTHOC
HaTsKEHUE U KalWIISIPHBIE SIBIICHMS B IPUPOJIE, KPUCTAIUIBI B IpUpoae, n3inydenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME pOCHI, TymMaHa, HHEs, CHEra,
OJICKTPUUYCCKUC ABJICHUS B aTMocq)epe, SJICKTPUUYCCTBO KUBBIX OPraHu3MOB; MArHuTHOC I10JIC
3emun, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIS IS JKM3HU Ha 3emiie, MOJISIPHOE CHSHHUC
IpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B YueOHYIO, BBLACTATH CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKN (DU3UUECKUX SIBJICHUH;

OTIMCBHIBATh MO/ PyKOBOJICTBOM I€jarora ¢ 00CykKIeHUEM I1aHa pabOoThl H3yUEHHBIE CBOICTBA
TeN U (pU3nUecKue SBJICHUS, UCTIOb3Yys (PU3NUECKUE BETUYUHBI (TeMIepaTypa, BHYTPEHHSIS
SHEprusi, KOJIMYECTBO TEIUIOTHI, YJeNbHas TEIJIOEMKOCTh BEIECTBA, YAeNbHas TeIUIoTa
IJIaBJICHUS, yAeNibHAas TEIUIoTa MapooOpa3oBaHus, yAeJdbHAas TEIJIOTa CrOpaHUs TOILIUBA,
KO3 PUIMEHT MOJIe3HOTO JICHCTBUS TEIUIOBOI MaIlIMHBI, OTHOCUTEIbHAS BIaXKHOCTH BO3/1yXa,
ANEKTPUYECKUN  3apsi, cuja TOKa, OJJIEKTPUUECKOEe HAalpshHKeHHE, COMPOTHUBICHUE
MIPOBOJHMKA, YIEIbHOE CONPOTHBIIEHHE BEIIECTBA, PabOTa M MOIIHOCTH AJIEKTPHYECKOTO
TOKa); MPHU ONKUCAHUU MPABHIBHO TPAKTOBATh C MOMOIIbIO Menarora (pU3UYECKUid CMBICI
WCIIOJIb3YEMbIX BEIIMYMH, OO0O3HAYeHHs] M €JUHMIBI (PU3MUECKUX BEJIMYMH, HAXOAWUTh
(hopMyIbl, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMH BETMYHHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH;

OTIPEAETATH MOCIe IPEABAPUTEIHHOTO OOCYKICHHS C IIEaroroM CBOMCTBA Tel, (pu3nveckue
SBIIGHUSI W TIPOIIECCHI, HCIOJB3YS OCHOBHBIC MOJIOKEHHS MOJIEKYISIPHO-KHHETUYECKON
TEOPUU CTPOCHHS BEIECTBA, MPUHIIMII CYNEPIIO3ULIUU MO (Ha KauyeCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Ais yyacTka Uenu, 3akox /[coyia—/lenya, 3aKoH
COXpaHEHHUsl SHEPruu; MPH 3TOM HAXOIWTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M €ro
MaTeMaTU4YeCKOe BhIpaKeHHE ¢ OOpoi Ha udpoBbie 00pa3zoBaTeIbHbIE PECYPCHI;
COOTHOCHTH TOJ] KOHTPOJIEM Tearora Gu3ndeckue mporecchl U CBOWCTBA TEN, B TOM UHCIE
U B KOHTEKCTE€ CUTYyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, MpH MOMOIIU Ieaarora
BBISIBIISITH IPUYHUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHHE U3 1—2 TOTHYECKHUX I1aroB
c omopoit Ha 1-2 M3ydeHHBIX CBOMCTBA (YM3MUECKUX SBIEHUH, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

penarb TANOBBIE pACYUETHBIE 3a7]a4u B 1 —2 NEHCTBUS ¢ ONOPOI Ha AITOPUTM, ITPEABAPUTETHHO
pa3o0paHHBIi COBMECTHO C TEJaroroM, HCIONB3ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
(u3nueckre BEIMYNHBI: HA OCHOBE aHAIM3a YCIOBUS 33/1auM 3alMCHIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JAHHBIX MJIsS PElIeHUs 3aJa4yd, BBIOMpATh 3aKOHBI U (HOPMYIHI,



HEOOX0oMMBIE IS €€ PelIeHHUs, IPOBOANUTH PACUETHl U CPABHUBATH IMOJYYCHHOE 3HAYCHHE
(U3N4eCKOi BETMYUHBI C N3BECTHBIMU JIaHHBIMU;

UMETh IPEACTABICHUE O MpoOIeMax, KOTOPhIE MOXKHO PELIMTH MPH MOMOIIH (DU3HYECKHX
METOMOB TIOCIE TPEABAPUTEIBHOTO OOCYXKIEHHUS C TMEeNaroroM; HCIHONb3yd OIMCaHHe
WCCIIeIOBAHMSA, BBLACIISTH IPOBEPSEMOE MPEIIOTIOKEHHE, OLICHUBATh IPABUIIBHOCTH TOPSIIKA
MIPOBE/ICHUS HCCIIEIOBAHUS, JITIaTh BBIBOJIBI,

YMETh HaxXOJIUTh C HCIOJBb30BaHHEM IHM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI IO
HAOMIONCHUIO (PU3MUECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB TeN (KaMWILUISPHBIC SIBICHHUS,
3aBHCUMOCTb JaBJICHHS BO3/AyXa OT €ro oO0bEMa, TEeMIIepaTyphl; CKOPOCTH TIpoliecca
OCTHIBAHMS/HATPEBAHHUA TPH  HUIIyYEHHH OT I[BETAa  H3IIy4YalOICH/TIOTIIONAIOIeH
MOBEPXHOCTH; CKOPOCTh HCHAPEHHUs BOJBI OT TEMIEPATyphl KHUAKOCTH M IUIOMAAN €&
MOBEPXHOCTH; OJNEKTPH3alMs TEI W  B3aUMOJCHCTBHE  DIIEKTPUYECKHX  3apsjioB;
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHUTOB, BU3yalH3alllsi MarHUTHBIX TIOJIEH ITOCTOSHHBIX
MarHuTOB; JICHCTBHSI MAarHUTHOTO TOJISI HA TMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DNEKTPOJBUTATENS] IOCTOSHHOIO TOKa):  (OpPMYIUpOBaTh  IPOBEpsSEMBbIE
MPEAIOIIOKEHHSI, COOMPATh YCTAaHOBKY W3 IPEUIOKEHHOTO OOOPYIOBaHHS C OTOPO Ha
CXEeMY; OITUCHIBATh XOJI OMBITA M (POPMYITUPOBATH BBIBOBI ITO]T PYKOBOJICTBOM TI€Iarora;
UMETh TMPEJCTABICHUS O M3MEPEHHH TEMIIepaTypbl, OTHOCUTEIFHONW BIAXXHOCTH BO3IyXa,
CHJTBI TOKA, HAIPSDKCHUS C UCTIONIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB M JATYUKOB (DU3HUECKIX
BEJIMYWH; TIPU TIOMOIIHM TIeJjarora CpaBHUBATH PE3YJIbTAaThl M3MEPEHUN ¢ y4ETOM 3aJaHHOU
a0COIIOTHOM MOTPELTHOCTH;

MPOBOJUTH COBMECTHO C TIENaroroM HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (DH3UYECKON
BEJIMYUHBI OT JIPYroi C UCMOIh30BaHUEM NPSIMBIX H3MEPEHHU (3aBUCHMOCTH COTIPOTHBIICHHS
MIPOBOJAHMKA OT €ro JUIMHBI, TUIOIIAId MOMEPEUYHOr0 CEYEHUS U YIEIbHOIO COMPOTUBICHUS
BEI[ECTBA IPOBOJHMKA; CHJIBI TOKa, HAYIIETO Yepe3 MPOBOJHHUK, OT HAMpsOHKEHHUs] Ha
MPOBOJHMKE;, HCCIEIOBAaHHE IOCJIEJOBAaTeIbHOIO U  MapalieIbHOrO  COENMHEHUI
MIPOBOJHMKOB): TUIAHUPOBAThH UCCIIEOBaHKUE, COOUPATh YCTAHOBKY M BBIMOJIHITH U3MEPEHUS
MOJl PYKOBOJCTBOM II€Aarora, cienys NpelIoKEHHOMY IUIaHy, (UKCUpPOBAaTh Pe3ylbTaThl
MOJIyYEHHOM 3aBUCUMOCTH B BHJE TaOMUI[ U TrpaHKOB, JelaTh BHIBOABI MO pe3ylbTaTam
UCCIIEIOBAHUS TTOCIE 0OCYKICHUS C IIEAaroroM;

COOTHOCHUTHb KOCBEHHBIE H3MepeHUus (U3NUEeCKUX BeIMYUH (yAedabHas TEIOEMKOCTh
BEI[ECTBA, COMPOTHUBJICHUE IMPOBOJHKKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKa): C
MOMOIUIBIO MeJarora IIaHWPOBaTh U3MEpPEHUs, cOOUPaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clefysl IPeUI0KEHHON MHCTPYKIIMHY, U BBIYUCIISITh 3HAYCHUE BETUUHHBI;

coOmronaTh mpaBujia TEXHUKH OS30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM 000pyI0BaHUEM
MOCJIe MPEIBAPUTENHLHOTO 0OCYKACHUS C MEAaroroMm;

COMOCTAaBIATh C TMOMOIIBIO TeJarora MPUHLUIBI JACUCTBUS M3YYEHHBIX MPHOOPOB
Y TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OMUCaHUS (B TOM YHCIIE: CHCTeMa OTOIICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMEeTp, BOJBTMETP, CUETUUK SNIEKTPUUYECKON
SHEPTrUH, EKTPOOCBETUTENbHbBIE TPUOOPHI, HArPEBATEIbHbBIE AIEKTPONPUOOPHI (TPUMEPHI),
ANEKTPUYECKUE MPEIOXPAHUTENN; SIIEKTPOMArHUT, JIEKTPOJIBUraTelb MOCTOSHHOTO TOKa),
UCHOJb3Yys METOJMUECKUE MaTepHajbl O CBOMCTBAaX (pU3MUECKUX SIBICHUH M HEOOXOAUMBIE
¢u3nyecKkue 3aKOHOMEPHOCTH;

pacrio3HaBarh MOCJE MPEIBAPUTEILHOIO 00CYKJIEHUS C IEIaroroM MpocThle TEXHUYECKHE
YCTPOWCTBA M H3MEpUTENbHbIE MPHOOPHI IO CXeMaM M CXEMaTUYHbIM PHUCYHKaM
(PKUIKOCTHBIM TEpPMOMETp, TEPMOC, IMCUXPOMETP, THIPOMETpP, ABHUrareilb BHYTPEHHEIO
CrOpaHMsi, 9JEKTPOCKOIN, PEeOCTaT); COCTaBIATh CXEMbl OJJIEKTPUYECKHX Leneil ¢
MOCJIEIOBATENbHBIM U MAapaUICIbHBIM COEIMHEHHUEM »HJIEMEHTOB, COOTHOCS YCIOBHBIE
0003HaYEHUsI TIEMEHTOB EKTPUUECKHX LIETIeH;

MPUBOUTH MPUMEPBI/HAXOAUTh WH(POPMALIMIO O MPUMEPAX MPAKTUYECKOTO HCIIOIB30BaHU
¢u3nyeckux 3HAHUM B TOBCEAHEBHOM JKU3HU sl oOecredyeHus: Oe30MacHOCTH NpHU
oOpamieHun ¢ mnpubopaMH M TEXHHYECKMMH YCTPOMCTBaMH, COXpPAaHEHHUS 37I0POBbS



1 COOMIOCHUSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpYKAIOIIEH cpere;

OCYILIECTBIISATH C TIOMOIIBIO TIearora MOMCK HHPOpMauu (HPU3NIECKOTO COACPKAHUS B CETH
HHTepHeT, Ha OCHOBE UMEIIIMXCS 3HAHMM M IMYTEM CPaBHEHMs JIOIIOJIHUTEIIBHBIX
MCTOYHUKOB BBLACIATH HH(POPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPEUMBOIM MIIM MOKET OBITH
HEJI0O CTOBEPHOI;

WCTOJb30BaTh NPU BBIOJHEHWM YYEOHBIX 3aJaHUN OTOOpaHHYIO IE€JaroroM Hay4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOTO COAEP)KaHMs, CIPaBOYHBIC MaTepHAIIbl, PECYpPCHI
cetn MuTepHer; BnajeTh NpPUEMaMU KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
MH(POPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO C OTIOPOH HA aJTOPUTM U YTOUHSIOIIHNE
BOIIPOCHI II€JArora;

CO3/1aBaTh IT0OJ] PYKOBOJCTBOM Iieiarora ¢ oOCyXJEHHMEM IlIaHa paboThl MUCbMEHHBIE M
KpaTKue YCTHble cooOuieHus, o0oOmas uHGOpPMALMI0O U3 HECKOJIBKUX HCTOYHUKOB
(U3MYECKOTO COJEpKAHUs, B TOM YHUCIE MYOIMYHO MPEACTABIATh PE3ylIbTaThl MPOEKTHOM
WM HCCIIEAOBATEIBCKOM JEATENBbHOCTH; MPU 3TOM T'PAMOTHO MCIOJIB30BaTh H3Y4YCHHBIN
MOHATHIHBIN arnmapar Kypca GU3MKH, COIPOBOXKIATh BBICTYIJIEHUE MPE3EHTALNEH;

IIPH BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUM (PU3MUECKUX MPOLECCOB O]
PYKOBOJICTBOM II€Jjarora pachpeneyiarh OOsS3aHHOCTH B TpyHIe B COOTBETCTBUU C
ITOCTABJICHHBIMU 33/1a4aMH, CJIEIUThH 34 BBINIOJIHEHWEM IUIAHA JIEWCTBUM U KOPPEKTHPOBATh
€ro, aJIeKBaTHO OIIEHMBAaTb COOCTBEHHBIN BKJIaJ B JIEATEIBHOCTh TPYIIIbI; BBICTPAaUBATh
KOMMYHHKAaTHBHOE B3aUMOJIEHCTBHE, IPOSIBIISISl TOTOBHOCTD pa3peliarb KOH(PIUKTHI.

9 KJIACC

[IpenmeTHbIe pe3yabraThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y

00yJaromuxcsi yMEHH:

OpUEHTHPOBATHCS B MOHATUAX M ONEPUPOBATh MU Ha 0A30BOM ypOBHE: CHCTEMa OTCYETA,
MaTepuaibHas TOYKa, TPACKTOpPHUS, OTHOCHUTEIbHOCTh MEXaHMYECKOTO  JBHMIKEHUS,
nedopmanus  (ymnpyrasi, IJIaCTHUECKas), TPEHUE, YeHmpocmpemumenvbHoe YCKopenue,
HEBECOMOCTb M TMEperpy3Ku; LEHTP TSHKECTU; aOCOIIOTHO TBEPHOE TENO, LEHTP TAKECTH
TBEPIOTO Tella, pPABHOBECHE; MEXaHWYECKHE KoJieOaHMsI U BOJIHBI, 3BYK, HWH(pPa3ByK
U YIBTPa3ByK; OJJEKTPOMAarHUTHbIE BOJHBI, IlKaja OAJIEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh U JAIbHO30PKOCTb, CHEeKMpbl UCHYCKAHUS U no2ioujeHus; anbda-, 0eta- u
ramMma-Hu3JIy4yeHus, U30TOIbI, SAepHasi JHEPreTHKa;

COOTHOCHTD SIBJICHHSI MOCJIE MPEIBAPUTEIHLHOTO OOCYK/IEHUS C MeaaroroM (paBHOMEPHOE U
HEepaBHOMEPHOE MPSAMOJIMHEHHOE JBIKEHNE, PABHOYCKOPEHHOE MPSIMOJIUHEIHOE JBUKEHHUE,
cBOOO/IHOE MaJIeHHE TeJ, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE TeT,
pEaKkTUBHOE [BWXKCHHE, KojeOaTenpbHOEe JBI)KEHHE (3aTyXawlllhe U  BBIHYXKICHHBIC
KonebaHus), pEe30HAHC, BOJIHOBOE JBIDKEHHE, OTpPaXCHHE 3ByKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHHe, OTPaXEHHE U MTPEIOMIICHIE CBETAa, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasnoxkeHne 0eoro cBeTa B CHEKTP U CI0XKEHUE CIEKTPaJbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTeCTBEHHas] PaJMOAKTUBHOCTb, BO3SHHUKHOBEHHME JIMHEHYATOrO CIIEKTpa H3IYy4eHUs) IO
OTIMCAHHUIO UX XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
¢du3nyeckoe IBICHUE;

pacro3HaBaTh C TOMOIIbIO Ilefarora MpPOSIBIEHHE H3YYEeHHBIX (U3NYECKUX SBICHUN
B OKpYXaroleM MHUpe (B TOM 4Hcie (pu3ndeckue sBIeHUs B MPUPOJIE: MPUIMBBI U OTIIMBBI,
nBrkeHHE IuIaHeT COJIHEYHON CHUCTEMBI, PEAaKTUBHOE IBUKCHHE JKUBBIX OPIraHU3MOB,
BOCITPUSATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSCEHNE, CEHCMUYECKHE BOJIHBL, IIyHAMH, 3X0, IIBETA
TeJl, ONTUYECKHE SBJIEHUSA B MpUpOAe, OHMONOTHYECKoe JieficTBHE  BHIMMOTIO,
YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO M3Iy4eHUH; €CTECTBEHHBIH paJMOaKTUBHBINA (oH,
KOCMHYECKHE JIy4d, pAAUOAKTUBHOE W3IY4YEHHE MPHUPOJHBIX MHUHEPAIOB; JEHCTBUE
pasMOaKTUBHBIX U3JIy4YEeHUI HAa OPTaHU3M UYelloBeKa), IPU 3TOM MO PYKOBOJICTBOM I€Aarora
NEPEeBOIUTh  NPAKTHUECKYI0  3ajadyy B  y4eOHyI0,  BBIICNATh  CYLICCTBEHHBIE
CBOMCTBa/MpU3HAKU (PU3UUECKUX SIBJICHUM;



OTIMCHIBATH MO/ PyKOBOJICTBOM TI€Iarora ¢ 00CYKICHUEM TIIaHa paOOThI H3YYCHHBIE CBOMCTBA
TSI U (1)I/I3I/I‘ICCKI/IC SIBJICHUA, HUCIIOJIb3YA (I)I/ISI/I‘-IGCKI/IG BCIINYUHBI (Cpe[[HSISI 1 MT'HOBCHHAas
CKOPOCTH TECJIa IMPU HCPABHOMCPHOM JBUIKCHUHU, YCKOPCHHUC, MCPCMCIICHUC, I1YTh, YITIOBaA
CKOPOCTb, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPCHHE CBOOOIHOTO IMaJICHUS,
BCC TCJ1a, UMITYJIbC TCJIa, UMITYJIbC CHUJIbI, MCXaHUYCCKasd pa60Ta 1 MOIIIHOCTHB, ITIOTCHIIUAJIbHAA
OHEprusa TCJIa, MOAHATOrO HaJd MOBCPXHOCTHIO 3€MJIM, IMOTCHIHAJIbHAA SHCPIud cKatoi
NPYKHWHBI, KUHCTUYCCKAadA OJHCPIrus, IOJHAasd MCXaHHYCCKasd OJSHCPruda, MNCpuoJ M 4YacCToTa
KoJieOaHUH, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, TMOKA3aTeihb
IIPCIOMIICHUA CpGZII)I); npu OIMnuCaHruu C TIIOMOLIbIO YUYHUTCIIA IIPABUJIBHO TPAaKTOBATH
(bI/ISI/I‘-IeCKI/Iﬁ CMBICJI HCIIOJB3YEMbBIX BCJIIMYUH, o0o3HaueHns u (910505050085 (1)I/I3I/I‘IGCKI/IX
BCJINYHUH, C OHOpOﬁ Ha MCTOJUYCCKHUX MAaTCpUal HAXOJUTh @OpMYJH)I, CBA3bIBAOIME TaHHYIO
(¢u3NyYecKyl0 BEIMYMHY C JpPYrUMH BEJIMYMHAMH, CTPOUTh TIpapuKd H3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIINYUH;

XapaKTepU30BaTh TIOCIIE TPEABAPUTEIBHOTO OOCYKJICHHS C TIAaroroM CBOWCTBA Tell,
(1)I/ISI/I‘~IGCKI/I€ SABJICHUSA W TMPOLCCChI, HCIIOJb3yd 3aKOH COXpPAaHCHUSA OHCPIruu, 3aKOH
BCEMHPHOTO TATOTCHUS, IPUHIUIT CYTICPIIO3ULNHN CUJT, TPUHIMIT OTHOCUTCIIBHOCTU FEU'II/IJ'Ieﬂ,
3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA MMITYIIbCA, 3aKOHbI OTPAKCHHA U MMPECJIOMIICHHUA CBETA,
3aKOHBI COXPAHEHUsS 3apsJIOBOTO W MAacCOBOTO YHCEN MPH SICPHBIX PEaKIUAX; IMPH ITOM
HaXOJIUTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €70 MaTeMaTHYeCKOe BBIPAKEHHUE C OMOPOit
Ha nudpoBeIe 00pa30BaTEIbHBIC PECYPCHI;

COOTHOCHTH TIOJ] KOHTPOJIEM Tiearora (Pu3M4ecKre MpoIecchl M CBOWCTBA TEJ, B TOM YHCIIC
1 B KOHTEKCTEC CI/ITyaI_[I/II\/'I MMPAKTHKO-OPUCHTHUPOBAHHOT'O XapaKTEpa: BBIABIIATH IIPHU IIOMOIIH
negarora NMpUYMHHO-CJICACTBECHHBIC CBA3H, CTPOUTH 0o0BsicHeHNE N3 2—3 JIOTHYECKUX IIaroB
C Omopo¥ Ha 2—3 M3YYCHHBIX CBOMCTBA (DPM3UYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pelaTh TUMOBbIE PaCYETHBIE 3a7a4 B 1—2 IeHCTBUS ¢ OMOPOI HA AITOPUTM, TPEABAPUTEIHLHO
pa3o0paHHBI COBMECTHO C, MCIIOJIBb3YS 3aKOHBI M (DOPMYJIBI, CBsA3BIBAIONINE (pU3nyecKue
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJadMl 3alllChIBaTh KPaTKOE YCIOBUE, BBISBISATH
HEJI0CTAIOIINE WM N30BITOYHBIC TaHHbBIE, BEHIOMPATh 3aKOHBI M (DOPMYJIIbI, HEOOXOIUMBIE IS
pelleHus, MPOBOAUTH pacu€Thl U OLEHUBATh C IOMOIIBI0 YUYUTENS PEaTUCTHUYHOCTh
MOJIy4EHHOTO 3HaYCHUs (PU3UUECKOI BEIIUYUHBL;

HMMETh MpeACTaBICHUE O MpoliieMaxX, KOTOpble MOKHO PEHIMTh MPHU MOMOIIU (U3UYECKUX
METOJIOB; HCIIONB3ysd OMNHMCAHHWE HCCIIEAO0BaHUsA, MOCJE MPEeIBApUTEIHLHOTO OOCYKIEHUS C
[I€IarOTOM  BBLJICJISTH MPOBEPSiEMOE MPEIIOIOKEHHEe, OLIEHUBATh MPABUIBLHOCTD MOPSIKA
MIPOBEJICHUS HCCIIEI0OBAaHUs, AeTaTh BHIBO/IbI, HHTEPIIPETUPOBATh PE3y/IbTaThl HAOMIONEHUHN U
OTIBITOB;

YMETh HaxOJIUTh C HCIOJb30BaHHEM IU(MPOBBIX 00pa30BATENbHBIX PECYPCOB OMBITHI IO
HaOTIONEHUI0 PU3NYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB Tell (M3y4eHHe BTOPOTO 3aKOHa
HreroroHa, 3akOHAa COXpaHEHHUS SHEPryu; 3aBUCHMOCTH IepHoja KoJeOaHWUN MPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTH OT aMILIUTYIbl MaJIbIX
KoJieOaHU; MPSAMOIMHEHHOE PACIPOCTPAHEHUE CBETA, Pa3jiokKeHHe OeIoro cBera B CIEKT;
M3y4eHHEe CBOICTB M300paKEHUS B TUIOCKOM 3€pKaje M CBOMCTB M300pa)KeHUs MpeAMeTa B
coOuparomield nuH3e; HAOMIONEHUE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB W3IYUCHHS):
CaMOCTOSITENIBHO cOOMpaTh YCTAaHOBKY U3 M30BITOUHOTO HabOpa 000pYIOBaHMSI C OTIOPO Ha
CXEeMY; OTHUCHIBATh XOJ OTIBITA U €ro Pe3yabTarhl, (GOPMYIUPOBATH BHIBOJBI TIOJ] PYKOBOJICTBOM
Trearora;

MPOBOAUTH MPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHHI, ONpenessis cpeiHee 3HaYCHHe
M3MEPSEMON BETMUUHBI ((DOKYCHOE paccmostue cobuparujell TuH3bl); 000CHOBBIBATH BBIOOD
croco6a u3MepeHus/M3MepUTEILHOTO MPHOopa;

MPOBOJAUTH COBMECTHO C MEAaroroM HCCIEOBAaHHE 3aBUCHMOCTEH (U3UYECKUX BEIMYUH
C UCTIOJB30BAHUEM TPSIMBIX M3MEpPEHUH (3aBHCHMOCTh TYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM  JIBMKCHMHM 0€3 HayalbHOW CKOpOCTH; TMepuoia  KosieOaHui



MaTeMaTUYeCKOTO MAasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJIa OTPa)XCHHUS CBETa OT yIia
MaJIeHUS U yIVIa MPENIOMIICHUS OT YIVIa MAajeHus1): MOCie 0O0CYXKACHUS O] PyKOBOACTBOM
nefarora IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY, (DUKCHPOBATh pPE3YIbTAThI
MOJTy4€HHOM 3aBUCHMOCTH (PM3UUECKUX BEIMYMH B BUJIE TAOIHII ¥ TPa(UKOB, IENIaTh BBIBOJIBI
10 pe3y/bTaTaM UCCIIE0BaHNUS;

— COOTHOCHTH KOCBEHHBIE M3MepeHHs (PU3NYECKUX BEITMUMH (CPEmHss CKOPOCTh U YCKOpEHHE
TeJla TPH PAaBHOYCKOPEHHOM JBIKCHHH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTD
MPYKXUHBI, KOA(POUIMESHT TPEHUS CKOJILKEHUS, MEXaHUYecKasi padoTa U MOITHOCTh, 4acTOTa
U Tepuoj KoJjeOaHWii MaTreMaTru4eckoro M MPYKUHHOTO MAasTHHKOB, ONTHYECKas CHIIA
coOuparoIIeil JIMH3bI, PaINOAKTHBHBINA (JOH): C TIOMOIILIO TIeIarora IIaHUPOBaTh U3MEPCHHS;
COOMpaTh IKCTIIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIONHATH H3MEPEHHUS, CIIETys TIPEIIOKEHHON
WHCTPYKIIWH; BEIYMCIATH 3HAYCHNE BETMUMHBI U aHAIM3UPOBATh TIOITyUYEHHBIE PE3YIbTATHI C
Y4€TOM 3aJIaHHOU MTOTPEITHOCTH U3MEPEHU;

— coOmoaaTe npaBuiia TEXHUKN 0€30MacHOCTH IpH paboTe ¢ J1abopaTopHbIM 000pyAOBaHUEM
MOCJI€ MPEIBAPUTEIBLHOTO 00CYXKACHHUS C M1E1aroroMm;

—  CONOCTAaBJIATH C IOMOMIBIO MEIarora 0 CHOBHBIE MIPHU3HAKU H3YUEHHBIX (PH3UUECKUX MOJIEIIEH:
MaTepHuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCYHBI MCTOYHHWK CBETA, JIyd, TOHKas
JUMH3a, TJaHeTapHas MOJENb aToMa, HYKJIOHHas MoOjJedb aTOMHOIO sijipa C OMOpoil Ha
METOANYECKIE MaTePHAIIbI;

—  XapaKTepU30BaTh MOCIE MPEABAPUTEIHHOTO OOCYKICHHS C TIENAaroroM MPUHITUIIBI JCHCTBUS
M3YyUYCHHBIX MPUOOPOB M TEXHHUECKUX YCTPOUCTB C OMOPON HA WX OMHMCAHUS (B TOM YHCIIE:
CTIHJIOMET], TATYHKH TIOJIOKEHHSI, PACCTOSIHUS U YCKOPEHHSI, pAKeTa, 9XOJIOT, OYKH, IEPHUCKOTI,
¢doroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona),
HCTIONB3Ys 1 poBBIe 00pa30BaTEIBHBIE PECYPCHI;

— HCHOJb30BaTh MOJ PYKOBOJCTBOM II€AAarora CXeMbl U CXeMaTUYHbIE PUCYHKU H3Y4YEHHBIX
TEXHUYECKUX YCTPOMNCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB MPHU
pelIeHnH y4eOHO-TIPaKTUYECKUX 3a7a4; ONTUYECKUE CXEMBI Ul MOCTPOCHUS N300pakeHn
B IIJIOCKOM 3€pKajie U coOMparouieil TnH3e;

— TPUBOAMTH MPUMEPHI/HAXOAUTH UHPOPMALIMIO O pUMepax MPAKTUYECKOTO HCIOJIb30BAHUS
(Gu3nyeckux 3HAHUW B TOBCEIHEBHON KHU3HU JUid oOecredeHus Oe30MacCHOCTH MpH
oOpailleHUd ¢ NpudOpaMU U TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUsS 370pPOBbS
U cOOMIOACHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOIel cpeie;

— OCYIIECTBIATH MO/ PYKOBOJCTBOM IeAarora Nouck uHpopmanuu Gu3nueckoro coaepkanus
B ceru VHTepHET, camoCTOSTEIbHO (QOPMYIHpPYS MOUCKOBBIA 3alpoc, HAXOAUTh IYTH
OTpeAeTICHUS T0CTOBEPHOCTH MOJYYEHHON MH(POpPMAIMK HA OCHOBE MMEIOLIUXCS 3HAHUHN U
JIOTIOJIHUTEIHHBIX HCTOYHUKOB;

— HCMOJB30BaTh MpPHU BHINIOJHEHUH Y4YEOHBIX 3aJaHU OTOOpPAHHYIO MEAaroroM HaydyHO-
MOMYISIPHYIO JUTEpaTypy (U3UYECKOTO COJAEp:KaHUs, CIpPaBOUYHbIE MaTepuaibl, PECYpChl
cetu UuHTepHeTr; BnaaeTh MNpuUEMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYT'yIO C OMOPOM Ha AITOPUTM U YTOUHSIOIIHE
BOIPOCHI MEAarora; co3aaBarh MoJ PYKOBOJCTBOM Iefarora ¢ 00CyXJIeHUEM IUIaHa paOOThI
MIUCHbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE MH(POPMALMU U3 HECKOJIBKUX HMCTOYHUKOB
¢u3nyeckoro cojiepXkaHus, MyOJMYHO TPEACTABIATh pPE3YAbTaThl IMPOEKTHOM WU
HCCIIEIOBATENbCKOW  ESATEBbHOCTH; MPH 3TOM TPaMOTHO MCIIOJB30BATh HM3YUEHHBIN
NOHATUMHBIN anmapar HM3ydaeMoro pasiena (U3MKH M CONPOBOXKIATH BBICTYIJICHUE
Ipe3eHTaluel ¢ yaéToM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.

TEMATHUYECKOE n ITOYPOYHOE ITNIAHMPOBAHUME COOTBETCTBYET
IIJTAHUPOBAHUIO PABOYEM ITIPOI'PAMMBI IO ®U3MKE OOO KOI'OBY CHI III'T
BAXPYIIIN CJIOBOACKOI'O PANOHA
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