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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1o gusuke st 00ydaronuxcs ¢ 3aaepPKKOW MCUXUIECKOTO
passutus (nasee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHMS MTOATOTOBJICHA
Ha ocHOBe DenepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
ocHOBHOro oOmero oOpa3zoBanust (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMU Poccuiickoil
O®epneparuun 05.07.2021 1., per. Homep 64101) (mamee — DI'OC 0OO0O),
AJTanTHpOBaHHOM OCHOBHOHM 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs OOYYAIOIINXCS C 33ePKKON MCUXUIECKOTO Pa3BUTHS (0100pEeHHOM
pemerarieMm ®YMO no obmemy obOpazoBanuto (mpotokoa ot 18 maprta 2022 1. Neo
1/22)) (manee — ITAOOIT OOO 3IIP), PaGoueii mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o mnpeamety «Duszuka», Konmenmuu mnpenogaBaHusi y4uyeOHOTO
npeameta «duszuka» B oOpazoBarenbHbIX opranuzanusax Poccutickoii denepanum,
peanu3yroumMx OCHOBHBIE 00mIeoOpa3oBaTeabHble Mporpammsbl, [Iporpammel
BOCIIMUTAHUS, C YUETOM PACTPEICIICHHBIX M0 KJaccaM MPOBEPSIEMbIX TPEOOBaHUHN K
pe3yibTaTam OCBOEHUsI AJaNTHPOBAHHON OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBbI
OCHOBHOTO 0OIIero 00pa3oBaHUsl OOYUYAIOIIUXCS C 3aJEPKKOM TMCUXUYECKOTO
pa3BUTHSA.

O6ma;1 XapaKTCPHUCTHKA yqe6Horo mpcameTa «Duzuka»

VYuebuwiit  npenmer  «®PuzuKa»  ABISIETCS  CUCTEMOOOpPa3yoIUM s
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI MHUPO3JIaHUS
SBJISIIOTCSL  OCHOBOM COJIEp>KaHMsI KYypCOB XUMHUHU, Ouojoruu, reorpapuu u
acTpoHomMuu. ®Pu3nKa BOOPY)KaeT OOYUaAIOIMIUXCS HAYYHBIM METOJOM TMO3HAHUS,
MO3BOJISIFOIIUM IMOJy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY’KAIOIIEM MUPE.

[IpeameT MakcUMaIbHO HAMpaBJIeH HA (POPMUPOBAHUE UHTEPECA K MPUPOTHOMY U
COIIMAIBHOMY  MHPY, COBEPIICHCTBOBAHHE TO3HABATEIBHOU  JEATEILHOCTH
oOyuarormuxcst ¢ 3[IP 3a cuer oBIageHHUS MBICIUTEIBHBIMUA OMEPALUSIMHU
CpaBHEHUS, 0000IIEHUsI, pa3BUTHE CIIOCOOHOCTH apTryMEHTHUPOBATh CBO€ MHEHHE,
dhopMUpOBaHHUE BO3MOXKHOCTEH COBMECTHOM JICSITCIHHOCTH.

N3yuenne ¢usnku cnocoOCTByeT pas3BuTuio y oOyvarommuxcs ¢ 3[1P
MIPOCTPAHCTBEHHOTO BOOOpaXCHUS, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYCCKHA aHAIM3UPOBATh WH(POpPMAIHIO, TIPEICTABICHHYIO B
pasnmuuHBIX (opmMax. 3HAYUMOCTH TIPEAMETa IS Pa3BUTUSA  IKU3HCHHOU
KOMITCTCHIINM OOYYaroNIuXCsl 3aKII0YaeTCs B YCBOCHHHM OCHOBBI (PHU3MYECKHX
3HAHWM, HEOOXOIUMBIX JUIsl TIOBCEJHEBHOW JKU3HHW; HABBIKOB 3J0POBOTO M



Oe3omacHOro JJisi 4YeJlOBeKa MW OKpY’)Kalllel ero cpenpl oOpa3za KU3HH,
(GbOpMHUPOBAHUU SKOJOTUYECKON KYIbTYPHI.

[TporpamMma oTpakaeT cojaepkaHue oOydeHHus mnpeameTy «Dusnuka» ¢ ydeToMm
0Cco0OBIX OOpa3zoBaTenbHBIX MOTpeOHOCTEH oOydarommxcs ¢ 3[IP. Ownamenwme
JAHHBIM YYEOHBIM TIPEIMETOM TIPEICTABISCT OMPEACICHHYIO TPYAHOCTh IS
oOyuarormuxcst ¢ 3[IP. OTo cBA3aHO € OCOOCHHOCTSAMH MBICIUTEIHLHOM
JESTSIIBHOCTH, TEPUOTUICCKUMHU KOJICOaHUSMHU BHHMAHHS, MalbiM OO0OBEMOM
MMAMSTH, HEJOCTATOYHOCTBIO OOIIETO

3armaca 3HaHUW, MOHW)KEHHBIM MO3HABAaTEIbHBIM HHTEPECOM W HU3KUM YPOBHEM
pPEYEBOro pa3BUTHA.

Jlns mpeonosieHus TPYyAHOCTEH B H3ydyeHHH ydeOHoro mnpeamera «Dusuka»
HeoOXouMa ajanTainus o0beMa U XapakTepa ydeOHOro Marepuaia K
MIO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOydYaroIIMXCs, Y4YeT HX
OCOOCHHOCTEW pAa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEKIIPEIMETHBIX CBSI3€U, IOCTEINIEHHOE YCI0KHEHNE U3y4aeMOr0 MaTeprala.

JanHast mporpaMMa KOHKPETHU3HPYET COJIEp)KaHUE TMPEAMETHBIX TEM B
COOTBETCTBUM C TPeOOBaHUSAMHU 00pa30BaTEIbHOIO CTAHJAPTA, PEKOMEHIYEMYIO
MOCIIEZIOBATEIBHOCTh M3YyUCHHUs Pa3feioB (U3UKH C YIETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4YeOHOTO TmpoIlecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX OcoOeHHocTel oOyuyaromuxcst ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1iero o0pa3zoBaHus, OMpeaeIseT MUHUMaIbHbIM HA0OP ONBITOB, IE€MOHCTpPAIHA,
OPOBOJAMMBIX YYHMTEJIEM B KJacce, JIabopaTOpHBIX paboT, BBIIOJHAEMBIX
00y4aroIMMHUCH.

MeTonunueckoit 0CHOBOM n3ydeHHs Kypca « Du3nKay Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl SIBISIETCA CHUCTEMHO-JEATEIbHOCTHBIA MOJXO0J, O0ecreunBaromui
JOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHbIX U MPEeIMETHBIX 00pa30oBaTeNIbHBIX
pe3yJIbTaTOB IIOCPEACTBOM OPraHU3alA AKTUBHOW IT03HABATEIIBHOU JEATEIbHOCTH
oOy4Jaronmxcs, YTo O4eHb BaxHO npu oOyueHuwn naereid ¢ 3IIP, ans xoTophix
XapaKkTepHO CHWKEHHE MO3HABATEIIbHON AKTUBHOCTH.

[enu u 3agaun u3yuyeHus yueOHoro npeamera « Du3nka

OO6mue nenu u3ydeHust yaeOHoro npeamera «Ou3nkay MpeACTaBICHb B paboydeit
MporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHus.



OCHOBHOM 1I€TIbI0 OOYYEHHS JETeH C 3aJep>KKON TMCUXMYECKOTO pa3BUTHUS Ha
JJAHHOM TIpeAMETE SIBISETCS: MOBBIIICHUE COLMAIBHOM ajanTaiuu JIeTe 4epes
npuMeHeHHe (U3NIECKUX 3HAHUM Ha MPAKTHKE.

Hna obyuaroruxcst ¢ 3[IP, Tak ke, Kak ¥ AJs1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBauMBAaWOIIMX OCHOBHYIO  00Opa3oBaTENIbHYI0  I[pOrpammy,
JOMUHUPYIOILIEE 3HaYEHHE TPUOOPETAIOT TaKUeE 1IENIN, KaK:

OCBOEHHUE 3HAHUIM O METO/ax HAYYHOIrO MO3HAHUS MPUPOJbI U (POpMUpPOBAHUE HA
ATOM OCHOBE MPE/ICTABIICHUN 0 PU3NUECKON KapTUHE MUPA;

OBJIJICHUE YMEHHSIMU IMPOBOIUTH HAOIIOACHUS IPUPOIHBIX SIBJIEHUH, ONTUCHIBATh U
0000mIaTh pe3yJbTaThl HAOMIOAEHUH, HCIOIB30BaTh MPOCTHIE W3MEPHUTEIbHBIC
npuoOOpsl I HU3YYeHUS (PU3NYECKUX SBJIECHUM; NPEICTaBIATh PE3YJIbTAThl
HAOJII0ICHUI WM U3MEPEHUH € MOMOIIBIO Ta0NHnll, rPa(UKOB U BBISIBIATH HA 3TOM
OCHOBE OMIIMPUYECKUE 3aBUCUMOCTH; IPUMEHATH IIOJyYECHHBIE 3HAHUA JUIA
OOBSICHEHHSI PAa3HOOOpA3HbIX MNPUPOAHBIX SBJICHUM M MPOLECCOB, NPUHIUIIOB
NENUCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOMCTB, I peuieHus: (PU3NYeCKuX 3a1a4;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEM, CAMOCTOATENLHOCTH B IPUOOPETEHUU HOBBIX 3HAHUM, MPU PEIICHUN
dbu3nYecKX 3ajad U BBIMOJIHEHUU OSKCIEPUMEHTAIBHBIX HCCIEAOBAHUN C
UCITI0JIb30BAaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTHU IIO3HAHHS 3aKOHOB MPUPOJBI, B
HEO0OXOAMMOCTH Pa3yMHOTO UCIIOJIb30BAHUS JOCTUKEHUN HAYKU U TEXHOJIOTUI 11
JATbHENIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBA, YBAKEHUS K TBOPLIAM HAYKH U
TE€XHHUKH; OTHOLLEHUS K (PU3MKE KaK K AJIEMEHTY 00I11e4esIOBEYECKON KYIbTYpBbI;

MCIIOJI30BaHUE TTOTYYEHHBIX 3HAHUN U YMEHUU JJ1 pelIeHUs MPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM JKU3HU, 00ECIeUeHHs] 0€30MaCHOCTH CBOEH KU3HH, PAIlMOHATIBLHOTO
MIPUPOJIOTIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbI.

JlocTikeHue 3TuX 1enei 00ecreurnBaeTcsi pelnieHueM CIeAyONInX 3a1a4:

3HaKOMCTBO oOyuaromuxcs ¢ 3[1P ¢ Mmerogamu uccnenoBanusi OObEKTOB U SIBICHUN
MIPUPOIBI;

HpI/IO6pCTeHI/IC 3HAaHUHU O MCXaHNYCCKUX, TCIIJIOBLIX, OJJCKTPOMAIrHUTHBIX U
KBAaHTOBBIX SBJICHHUAX, (bI/IBI/I‘-IeCKI/IX BCIIMUMHAX, XapAKTCPU3YIOINIUX 3TH ABJICHUA,



dbopMHpoBaHUe yYMEHUN HAOMIOAATh MPUPOAHBIC SBJICHUS U BBINOIHATH OMbBITHI,
nabopaTopHble padOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTUYECKOMN KU3HU;

OBJQJCHUE TAKUMH TOHATHUAMH, KaK TPHUPOJHOE SIBJICHHUE, OMIIMPUYECKHU
YCTaHOBJICHHBIN (DaKT, MpodsieMa, TMIOTe3a, TEOPETHUYECKUI BBIBOJ, PE3YJIbTAT
DKCIIEPUMEHTAJIbHOMN IPOBEPKU;

NOHMMAaHWE OTIMYUNA HAYYHBIX JIaHHBIX OT HEMpPOBEPEeHHON uHdOpMauy,
[EHHOCTH HayKd [UJIsl yAOBJCTBOPEHHS OBITOBBIX, MPOU3BOJCTBEHHBIX U
KyJbTYPHBIX IOTPEOHOCTEN YETIOBEKA.

OcobGeHHocTu 0TOOpa U afanTaluy yueOHOro MaTepuana no gpusuke

OcHoBoil o0yuenust oOydaromuxcs ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAYYHOTO
[MKJIa SIBJISETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX OIepalnuil (aHaims,
CUHTE3, CpaBHEHHE, OOO0OIIEHHWE) Ha OCHOBE BBINOJHEHUS Pa3BUBAIOLIUX
yIpaxHeHu, GopMUpOBaHUE MPUEMOB YMCTBEHHOW PadOTHI: aHAIN3 HMCXOIAHBIX
JIAHHBIX, TUJIAHUPOBAHUE MaTepuaja, OCYIIECTBICHHWE MO3TAMHOTO U HTOTOBOIO
CaMOKOHTpOJIS, a Tak)Ke OCYIIECTBIIACTCA JIMKBUIAIUS MPOOETOB B 3HAHUSAX,
3aKpeIICHHEe W3YYEeHHOTO MaTepuaia, oTpaboTKa alroOpuTMOB, MOBTOPEHUE
MIPOMJCHHOTO. boJbIIOe 3HaUECHUE NIPUAACTCS] YMEHUIO PACCKA3aTh O BBIITOJIHEHHOM
paboTe ¢ TpPaBUIBHBIM YHOTPEOJICHHUEM COOTBETCTBYIONICH TEPMHUHOJIOTHH U
COOJIIOJIEHNEM JIOTUYECKUX CBSA3EH B M3naraeMoMm marepuane. [ns oOydaroniuxcs
3IIP Ha ypoBHE OCHOBHOIO OOLIEr0o OOpa3oBaHUs MO-TNPEKHEMY SBISIIOTCS
XapaKTepHBIMU: HEJIOCTATOYHBIM YPOBEHb PAa3BUTHUSL OTHAEJIBHBIX MCUXUYECKUX
MPOLIeCCOB (BOCTIPUSTHSI, BHUMAHUS, MMaMSITH, MBIIUICHUS), CHI)KCHHBIH YPOBEHb
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KUW YPOBEHB BBITIOJIHEHHS YUY€OHBIX 3aJJaHUMH,
HU3Kasl YCHEIHOCTh oO0yueHusa. lloatomy mnpu wusydeHun ¢Gusuku TpeOyeTcs
LeJIeHANPABICHHOE UHTEIIEKTYaJIbHOE Pa3BUTHE

oOyuaroruxcst ¢ 3I1P, oTBeuatomee mXx OCOOCHHOCTSAM W BO3MOKHOCTSIM. YUeT
ocobenHoctel oOyuatomuxcsi ¢ 3[IP Tpebyer, 4TOOBI MpU U3YYEHUU HOBOTO
MaTepuania o00s3aTeIbHO MPOWCXOAMJIO MHOTOKPAaTHOE €ro TMOBTOPEHHUE;
pacIIMPEHHOE PACCMOTPEHUE TEM M BOIIPOCOB, PACKPBIBAIONINX CBSI3b (DU3UKH C
KU3HBIO; aKTyaJIM3aIis TIEPBUYHOTO KU3HEHHOTO OIBITa 00YJarOIINXCSI.



YcBOEGHHE MPOrpaMMHOTO MaTepraa 1o GU3nuKe BBI3BIBACT OOJIBIITNE 3aTPyAHCHUS
y oOyuatomuxcsa c¢ 3IIP, moatoMy Teopusi u3ydaercsi 0€3 BBIBOJAOB CIIOMKHBIX
dbopmyn. 3amaun, TpeOyomue TPUMEHEHHS CJIOXKHBIX MaTEeMaTHYCCKHUX
BBIUMCICHHA W (opMys, B OCOOCHHOCTH TakKuUX TeM, Kak «MexaHudeckoe
JIBUKCHHECY,

((ApXI/IMeI[OBa CHJIa», «MexaHuueckas OQHCPIUA», <<3JICKTpI/I‘IeCKI/IC SBJICHUS),
((SHCKTPOMaFHHTHBIG SABJICHUS, PCIIAIOTCA B KJIIACCC C IIOMOIIBIO YUUTCILA.

Oco0oe BHHMMaHHME MpPU U3YYECHUM Kypca (PUUKU YJIENSETCs MOCTAaHOBKE U
OpraHU3alliy YKCTIEPUMEHTA, a TAK)KE MIPOBEJACHUIO (TPEUMYIIIECTBEHHO Ha KaXK/I0M
YPOKE) KpaTKOBPEMEHHBIX JEeMOHCTpaluil (BO3MOXXHO C UCIOJIb30BaHUEM
AIIEKTPOHHOM JeMOHCTpainu). HekoTopbie TeMbI 0053aTEIBHO JOJKHBI BKIIOYATh
OTOpHBIE JIA0OpATOpHBIE PAOOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE IIOJIB30BATHCS
OPOCTEUIIUMU TMPUOOpPAMHU, aHAJTU3UPOBATH IMOJYYEHHBIE JaHHbIE. B CBs3U C
OCOOCHHOCTSIMU ~ TIOBEJICHUSI U JeATeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOPMOKEHHOCTh,  HEOPTaHM30BAHHOCTh)  MPEAYCMOTPEH  CTPOXKANIIMIA
KOHTPOJIb 3a COOJIIOJCHUEM IMpPaBWJI TEXHUKH OE30MAaCHOCTU MPU IPOBEIACHUU
71a00paTOPHBIX U MPAKTUYECKUX PaOOT.

bonpmioe BHUMaHue npu u3ydyeHun Quanku nojapoctkamu ¢ 3IIP obpamaercs Ha
OBJIAJICHUE WMMHU MPAKTUYECKMMH YMEHHMSIMU W HaBblkamu. [IpemgycmarpuBaercs
yMEHbIIEHUE 00beMa TEOPETUYECKUX CBEJEHUM, BKIIOYEHHE OTACIbHBIX TEM WU
LEeJbIX pa3lieJIOB B MaTepuanbl s 0030pHOro, O3HAKOMHUTEIBHOTO WIIU
(bakyIbTaTUBHOTO U3YUYECHUS. [Ipensaraercs YMEHBLIECHUE o0bema
MaTE€MaTUYECKUX BBIYHUCIECHUN 32 CYET YBEJIMYEHUS KayeCTBEHHOI'O ONMCAHMS
SABJICHUU U TTPOIIECCOB

I[OCTaTOLIHOG KOJIMYCCTBO BPCMCHH OTBOIHUTCA HAa paCCMOTPCHUC TCM U BOIIPOCOB,
PACKpBIBAIOIINUX CBA3b (I)I/IBI/IKI/I C XU3HbIO, C TCMH ABJICHUAMH, Ha6J'IIOI[eHI/IHMI/I,
KOTOPBIC XOPOUIO M3BCCTHBI YYCHUKAM U3 UX ) KU3HCHHOT'O OIIbITA.

MakcuMasbHO MCIIONIB3YIOTCSI MEXIIPEAMETHBIE CBSA3U ¢ TAKUMHU JUCLMIUIMHAMU,
Kak reorpadusi, xumusi, Onosiorus, T.k. ooyqatomuecs ¢ 3[1P ocob6enno HyxaaroTcs
B [IPENOJHECEHUH OJTHOTO U TOr0 )K€ Y4EOHOro MaTeprasna B pa3IuyHbIX aCleKTax,
B €r0 BAPbUPOBAHUM, B HEOJJHOKPATHOM ITOBTOPEHUU U 3aKPEILUICHUU MOJIyYECHHBIX
3HAHUM M NOpakTHYeCKuX ymeHuu. [lo3Bosisia paccmaTpuBaTh OOWH U TOT K€
y4eOHbII MaTepua ¢ pa3HbIX TOUEK 3PEHUS, MEKIIPEAMETHBIE CBS3H CITIOCOOCTBYIOT
€ro Jy4IlIeMy OCMBICICHHIO, 00Jiee TPOYHOMY 3aKPEIJICHHUIO MMOJYYeHHbIX 3HAHUH
Y MIPAKTUYECKUX YMEHUM.



Buner pestensHocTH  oOywatomuxcst ¢ 3IIP, oOycnoBieHHble 0COOBIMU
o0pa3oBaTeIbLHBIMHI IOTPEOHOCTAMH B 00ECTICUNBAIOTITIE

OCMBICJIEHHOE OCBOEHHUE COJIepKaHuU o0pa3oBaHus 110 npeamery «Dusukar»

TemaTnueckas U TEPMHHOJIOIMYECKAs JIEKCHKA MO Kypcy (PM3UKU COOTBETCTBYET
ITOOIT OOO.

Conepxanue BHJOB JesaTenbHOCTH oOydaromuxcs ¢ 3IIP Ha ypokax ¢dusuku
oTpeeNIIeTCs UX 0COOBIMH 00pa30BaTeIbHBIMHU MOTpeOHOCTIMH. [ToMHMO IHPOKO
ucronas3yembix B [IOOII OOO o0mux a8 Bcex OO0ydarolIuxcs BHIOB
JEATEIIBHOCTH CJIeyeT YCUJIMTh BUJbI ACATEILHOCTH, CIeU(UUIHbBIC I JTaHHOU
KaTeropuu JieTel, OO0eCIeunBarolie OCMBICJICHHOE OCBOCHHUE COACpKaHUS
oOpa3oBaHus MO MPEAMETY: YCHUJICHUE MPEAMETHO-TIPAKTUYECKON JAEATEIbHOCTU C
aKTUBU3AIMENd CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepualia C OMOpPOi Ha alrOPUTM;
«TIOIIArOBOCTh» B HW3YUYEHHHM MAaTepualia;, UCIOJIb30BaHUE JIOMOJTHUTEIBHOMN
BU3yaJIbHON OMOpPHI (CXEMbI, IIa0JIOHBI, OMOPHBIC TAOIHUIIBI); PEYEBON OTYET O
MpOIIECCE M pPe3yJibTaTe JCATCIBHOCTH; BBIIIOJHEHHUE CIICHMATIbHBIX 3aJaHui,
00eCTICUMBAOIINX KOPPEKIIUIO PETYJISAIUMN yIeOHO-T03HABATEIHPHON ACATEIbHOCTH
1 KOHTPOJIb COOCTBEHHOI'O pe3yJibTara.

Hns  oOydgaromuxcss ¢ 3IIP  cymiecTBEeHHBIM SBISIOTCS NPHEMBI PabOTHI ¢
JEKCUYECKUM MaTepuayioM 1o mpeaMery. [IpoBoauTtes crienmanbHas padora mo
BBEJICHUIO B aKTUBHBIN CJIOBApPh 00YUYAIOIINXCSI COOTBETCTBYIONICH TEPMUHOJIOTHH.
N3ydaembie TEpPMHUHBI BBOASTCS Ha TMOJUCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaslbHas MOJIEPKKA, AITOPUTMBI paOOTHI C OTIPEICTICHUEM, OTTIOPHBIE CXEMBI J1JIS
aKTyaJn3aluyi TEPMUHOJIOTHH.

B cBs13u ¢ 0coObIMU 00pa3oBaTeNbHBIMU OTPEOHOCTSIMU 0Oyvatoutuxcs ¢ 3I1P, mpu
TUTAHUPOBAHUM PAOOTHI YUCHHKA HA YPOKE CIEeIyeT MPHUICPKUBATHCS CIETYIOIINX
MOMEHTOB:

[Ipu ompoce HeoOXOAMMO: N1aBaTh AJNTOPUTM OTBETA; pa3peliaTh MOJIb30BATHCA
MJIAHOM, COCTaBJICHHBIM TPHU TMOATOTOBKE JOMAIITHErO 3aJaHusl; JaBaTh OOJIbIIE
BPEMEHU TOTOBUTHCS K OTBETY Yy JIOCKH; pa3pelarb JejaTh MPEIBAPUTEIbHbIC
3aMuCH, MOJIb30BATHCS HATJISAHBIMU TTOCOOUSIMU.

ITo BO3MOKHOCTHU 3a1aBaTb O6y‘-IaIOHII/IMC$I HaBOAIIUC U YTOUYHAIOIMINC BOIIPOCHI,
KOTOPBIC ITIOMOTI'YT UM IMOCJICAOBATCIIbHO U3JI0KUTE MAaTCPpHaAJl.



Cucrematnuecku MpPOBEPSATh YCBOGHUE MaTepualia Mo TeMaM YpOKOB, JUIs
CBOEBPEMEHHOT0 OOHAPY>KEHUS MMPOOETIOB B MPOIIEIIIEM MaTeprare.

B nponecce u3yueHus HOBOro maTepualia BHUMaHUE YYEHHUKOB oOpariaercss Ha
HauboJee CIOXKHbIE pa3Aebl n3ydyaeMoil Tembl. HeoOxomumo vaie obparmarbes K
HAM C BONPOCAMH, BBISICHSIONIMMH TIOHUMaHHEe y4eOHOro Marepuana,
CTUMYJIUPOBATh BOTIPOCHI MPHU 3aTPYAHEHUSIX B YCBOEHUH HOBOTO MaTepuara.

Mecto yuebHoro npeamera «Dusznka» B yueOHOM IIaHE

B cootBerctBUM ¢ @DenepalibHbIM  TOCYJAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIN npeaMeT « DU3nuKa» BXOIUT
B MpeaMeTHYI0 o0nacTh «EcTecTBeHHBIE HAyKH» M ABISAETCS 00S3aTEIbHBIM IS
uszyuenus. Coaepxanue yueOHoro npeamera «dusnkay, npercTaBiIeHHOE B

Paboueii mporpamme, cootBercTByeT GI'OC OO0, OCHOBHOI 00pa3oBaTeIbHON
nporpaMMe OCHOBHOTO o00Iiero o0pa3oBaHus, ANaNTUPOBAHHON OCHOBHOM
o0pa3zoBaTeILHON MporpaMMe OCHOBHOT'O OO0IIEro oOpa3oBaHUs OOYUYAIOIIUXCS C
3a€P>KKOU MICUXUYECKOTO Pa3BUTHSL.

[Ipy mnpoBeneHuM J1a0OPATOPHBIX M MPAKTUYECKHX padOT HCMOJIb3YyeTCs
000OpyZI0BaHUE U NMPOTPAMMHBIN KOMIUIEKC HEeHTpa « Touka pocTay.



COAEPKXAHUE OBYUYEHUA
9 KITACC

Pa3znea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOro JABWKEHUA. PaBHOMEpHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe nBrkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHOe JBHKeHue. (CBOOOIHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHUE O OKpYXHOCTH. Ilepumon m yactora oOpalueHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMD CynepO3UIUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBwxenne mianetr BOKpyr Connua. [lepBas kocmmyeckass CKOPOCTH.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOoe Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne mmmyinbca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus cxkartou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabGntonenue nBM>xXeHMs Tejla 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKuX siBJICHUN, TPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
kaOuHeTa (pU3uKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHJIBL.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MeHeHne Beca Tela Py yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca pu B3aUMOJEHCTBUM TE.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue uMITyJIbca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Hab6nrogeHnue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUU TeJIa MOJ IEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUKECHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBLHON TOBEPXHOCTH.

OmnpeneneHue pabOThl CUJIBI  YOPYTrOCTH TMpPU TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3nen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: IepUOI,
4acToTa, aMIUINTy1a. MaremMaTnyecKkuil U NPy KUHHBIM MasTHUKHU. [IpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHMYECKUMX BOJH. I[IpomonbHble U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. 'pomMKkoCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmrongenue koneOGaHuil Tesl MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGmroieHre BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pEe30HaHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojeOaHMM MaTeMaTUu4ecKoro

MasiTHUKA.
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2. OmnpexeneHue 4acTOThl U Mepruoa KojaedaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJCOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KOJeOaHUU T'py3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUS.
Pazgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMAarHUTHOE  MoOJie.  JJEKTPOMarHuTHble  BOJHBL.  CBoONcCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. V3yuenue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3nen 11. CBeToBbIE IBJICHUS.



JlyueBas  mogmenr  cBera.  Mcrounmkm  ceera.  [IpsamosmuenHoe
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. llonHoe BHYTpeHHee
OTpaxXeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToariapaTra, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{HUcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ JIy4er B pacCerBaroIIeH JIMH3E.

[Toyyenune n300paxeHuit ¢ TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxenp ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTrila OTPAKEHHUS CBETOBOTO Jyya OT yIJia

naJIeHuUs.

2. M3ydeHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJTOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia

NaJICHUSl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

4. llomyueHue U300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKOM CUIIbI COOMparolie
JINH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnBITBI IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOaKTUBHBIX H3JIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIINX U3TYyUCHHI.

6. Perucrpanus uzmydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINK MOTYJIb MIPEIHA3HAYEH ISl CUCTEMATHU3aluN
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATeLHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCETrO Kypca (PU3MKH, a TaKXkKe I MOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY N0 (pusuke ajis o0ydarolmuxcsi, BHIOPaBIIUX 3TOT
y4eOHbIN IpeIMET.

[Ipy M3y4eHUM TAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOeCcreuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIEHOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pU3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AEATEIBLHOCTHBIA XapaKTep JAaHHOTO pa3/Ieia peain3yeTcs 3a
C4€T TOTO, 4TO OOYHYAIOIIMECS BHIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pAacrlo3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KaAIOLIEH NMPUpPOe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEOBAHUS (PU3UYECKUX SIBICHUHN, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;



O0OBSACHATH HAay4YHBIC OCHOBBI HanOoee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHIZ, HalIpuMEp, IMMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIHBIX KCTOYHUKOB
9HCPIMK Ha OCHOBC 3dKOHA IPCBpaICHUA U COXPAaHCHUS BCCX M3BCCTHBIX BU/I0B
OHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4YE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOLIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K HCCIEI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro TOBEIEHUS Ha
TpaHCIOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYy/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTUBHOE Y4YacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcChid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA TPUMEHEHHWE (DU3WYECKUX 3HAHWKA JJIS PEIICHUs 3aaad B
obylacTh OKpy’Kaloliel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIICH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIUMCSI YCJIOBHMSIM COLUMAJIbLHON W NMPUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTHX;

e - TIOBBIICGHME YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3AUMOCBSI3U PUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpPYXaroLlyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomierocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpCAJIbHBIC  Y4eOHBIC  JCHCTBUA, PETYJSTUBHBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aelcTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUSI JJISI
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTAHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUCCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBHIaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboliee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOIIPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEMIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHl MPU MOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B XO7Ie OOCYXIeHUs y4yeOHOro Marepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJladyd W TOoJJIepKaHue
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHM;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO MPEICTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3MUECKOTO OIBITA
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeieisTh PO, OOCYyXIaTh IpPOLECcChl HU
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTta 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTMMH YICHAMU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOINX
TUTSL petieHusT (PU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4uu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEJOCTUXKEHUs) pe3yibTaToB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOr0 UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU penieHuu (HU3NYECKUX 3aa4 UIn
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHUSA: CUCTEMa OTCYETa, MAaTepHalbHAas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, mjgactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Kd, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JadbHO30PKOCTb,
CIEKTPBI UCIYCKaHUS W TOTJIOMEHus, aib(a, 6eTa- u ramMMa-u3IyqdeHHs,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE IBIKECHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKCHHUE, OTPaKCHUE
3ByKa, NPSIMOJMHEHHOE pacIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpYy’)KaroleM Mupe (B TOM YHucClie (PU3HYECKUE SIBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 5XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJOTHYECKOE NIEUCTBUE BUIUMOTO,
yabTPadUOJIECTOBOTO U PEHTTCHOBCKOTO U3JYYEHHM, €CTECTBEHHBIN
PagOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TMEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUYECKUX
SIBJICHUM;

OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
dbu3ndecKkue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TepeMEIlCHHE, IMyTh, YIoBas
CKOPOCTh, CWJIa TPEHHS, CUJia YIPYTOCTHU, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TIAJEHUs, BEC Tejla, HMIYJbC Tella, WMIYJIbC CHJIBI,



MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIHUANbHAs HHEPrusl Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUSl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKasl SHEPT UL, IEPUOL
U 4acToTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEJIOMIIEHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEJIUYHH,
00O3HAYEHUA U EIUHUIBI (U3NYECKUX BEJIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEpPHO3ULHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
IpPU SIIEPHBIX PEaKUusAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB C ONOpOWM Ha 2—3 W3YYEHHBIX CBOWMCTBA (PU3MYECKHUX SIBICHUIA,
(U3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a4i (OIMPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUUHHBI: HA
OCHOBE aHaJIN3a yCJIOBHS 3aJ]a4M 3alIHCHIBATh KPATKOE yCIIOBUE, BBISBIIATH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOAMMBIE I PpELICHUsS, NPOBOAUTh pacy€Thl U OLEHUBATH
PEATUCTUYHOCTH MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPHIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOJCHUIO (PU3MYECKUX SBJICHUM WU
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs! HHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWW MNpYKMHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATY 1Bl MAJIBIX KOJIEOaHUM, MPSMOIIMHEWHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHUsl MpeaMeTa B coOuparouiei



JuH3€e, HAOMIOJEHHE CIUIOMIHBIX W JUHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOUHOrO Habopa
000pyI0OBaHUs, OMUCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
cCpeqHee 3HAUYCHHE U3MepsAeMOoill BelnnuuHbl ((POKycHOE paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MEpeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPH
PAaBHOYCKOPEHHOM JBWIKEHMM 0€3 HadyaJlbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYEeCKOrOo MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yIjla OTPpaKEHUs CBETa OT yIJia MaJeHUs U yriia MpeIoMJIeHUs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
dbu3nYeCcKX BEJIWYMH B BUJE TaOMWIl U rpaduKoB, J€JaTh BBIBOJBI IO
pe3ynbTaTtaM MCCIeIOBaAHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpEIHss
CKOpPOCTb U YCKOPEHHE TeJla IPU paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa U TIEPUOJ
KOJICOaHHI MaTeMaTH4eCKOro W MPYKMHHOTO MAasTHHUKOB, ONTHYECKAs
cCwia coOuparomeld JHH3bI, pPaJAHMOAaKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHATH
U3MEpEHHs, CIeAys MPeNOKEHHOW WHCTPYKIWHU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJTyUYEHHBIE PE3YIbTAThl C YIETOM 3aJaHHOU
IIOrPETHOCTH U3MEPEHUN;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENI0, TOUYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh MPUHIUIBI  JEHCTBUS H3YyYCHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX oOmucaHus (B TOM YHUCIE:
CIUZOMETP, JATYMKW TIOJOXKECHHS, PACCTOSHHS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIBb3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUH UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI i CXEMaTHUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelIeHnr  y4eOHO-TIPAaKTUYECKUX  3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPaX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKMX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecnieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBIISITh TMOUCK HHPOpPMAIMH  (PU3UYECKOTO  COACpXKaHUSI B
HHuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/IaHUN HAYyYHO-TIOMYJISIPHYIO
JaUTEepaTypy HU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOINEHWS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
NEeSATENIbHOCTH, TMpU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar u3y4yaeMoro pasjena (U3MKM U CONpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Yy4&ToM OCOOEHHOCTEH ayauTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJTACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeEM nu(ppoBLIe
Ne ii/m P Kontpoabnbie  IIpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Paznea 1. Mexannueckue siBJeHUS
11 MexaHnueckoe ABUKEHUE U CIIOCOOBI €ro ’ 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 3 1
SAMMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3 2
AKOHBL COXpAHCHHUA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 7
Paznea 2. MexaHn4yecKkue K0J1e0aHUA U BOJHEI
bu6nmoreka [JOK
2.1 M 0 1
CXAHMACCIUE KOJCOAIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 1 1 1
CXAHMICCKUE BOTHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 2

Pa3zpnen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuTHOE MOJE U

3.1

OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazgeny

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbIE IBJICHUSA




4.1 3aKOHBI PacIpoOCTpPaHEHUS CBETA 1 bubmorexa LHOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 1
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 1 httos://m.edsoo.ru/7f41ada6
Wroro mo pazneny 3
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 HcnyckaHue ¥ IOTIIONICHNE CBETa aTOMOM 1 bubmorexa [JOK
' Y - https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoctiiie aTOMHOTO 5/pa 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 SnepHble peakuuu 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 3
Paznea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 1 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17




HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThbI padoThI
pecypchl
MexaHndeckoe IBUKECHUE.
1 MarepuanbHas Touka Cuctema 1 1
orcuyeTta. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE
BrxeHne HepaBHOMepHOE
5 A . P P e 1 1 bu6mmoreka [IOK
IIPSIMOJIMHENHOE ABH)KEH
PAMO . A https://m.edsoo.ru/ff0ad19a
[IpsimonuHENTHOE PAaBHOYCKOPEHHOE
JBUKCHHE
3 IIepBe1it 3akoH HeroToHa. BekTop 1 bubnnoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
4 Bropoii 3akoH Herotona. 1 bubnuoreka [IOK
PaBHOelcTBYIOIIAA cCHIla https://m.edsoo.ru/ff0ae72a
5 Tpernii 3axkoH HeroTOHA. 1 bubnnoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Nmnynec Tena. UMmynbsce Cuitsl.
5 3aKOH COXpaHEHHS UMITYJIbCA. 1 bubmuotexa [JOK

VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa




10

Pabota cuibl TsKEeCTH, CUIIBI
YIOPYTOCTH U CUJIbI TPEHUS 3aKOH
COXpaHEHUs SHEPTUU B MEXAHUKE

KoiebarenbHoe IBMKEHHUE U €TO
XapaKTePUCTHKHU 3aTyXarolue
KosieOaHus. BeIHYXIeHHBIC
kosaebOanus. Pe3onanc

3Byk. Pacnipoctpanenue u
oTpakeHue 3Byka [ poMKOCTH 3ByKa
Y BBICOTA TOHA. AKYCTUYECKHM
pe30HaHC

DNeKTPOMarHuTHOE T0JIe.

BHeKTPOMaFHHTHHe BOJIHBI
CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

11

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUS

Connua u JIyHbl 3aK0H OTpaxeHUs

cBeTa 3aKOH IPEJIOMIIEHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

12

JInusel. OnTHyeckast cuia JUH3EI
[Toctpoenue n3odpaxeHuii B
JMH3aX

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb3f2c

13

14

Paznoxenue 6enoro ceera B
cnektp. OneiTel HeroTOHA.
CnoxxeHue CIeKTpalbHBIX [IBETOB.
Jucnepcus ceera

Hcnyckanue v NoOrIoneHue cBera
atoMoM. KBanThl. JIuneliuarsie
CIIEKTPBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl144c




15 CtpoeHue aTOMHOTO s1pa. 1 bubnnoreka [HOK
Hyxnonnas moneins https://m.edsoo.ru/ff0c18ac
S nepHble peakuu. 3aKOHBI
16 coﬂx paHeHESI 3au>1 OBOTO U 1 bubmiorexa LIOK
P DA https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
[ToBTropenue, o6o0menue. Pabora ¢ bubmuorexa [IOK
17 1
TEKCTaMH. https://m.edsoo.ru/ff0c2d6a
OBIIEE KOJIMYECTBO YACOB I10 17

[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dmsuka, 9 xknacc/ [epeimkun A.B., ['ytauk E.M., O6mmiecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» dusuka, 9 knacc/ Iepreimkua A.B., O6I1eCcTBO ¢ OrpaHHYEHHOM

OTBCTCTBCHHOCTBIO ((HSII&TGJIBCTBO «IK3aMeH»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

udporsie pecypcnl LIOK

Poccuiickas anextponnas mkona https://resh.edu.ru/
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