AHHOTaIus K pabodeii mporpamme

yuebHoro npenmera «Pu3uka. ba3oBblil ypoBeHb»

7-9 kmaccol
HanmenoBanwue | PaGouas nporpamma ydaeOHoro npeameta «®duszuka. bazoBblii ypoBeHb»
IIPOrpaMMbI
CocraBurenu CwmupaoBa A.K., yautenb Gpusuku
IIPOrpPaMMbI
Lens Hesan uzyyennsi Gu3NKu:
pcannsann o pUOoOpeTeHNe NHTEPEca U CTPEMIICHHUS 00YJaIOUINXCsl K HAYIHOMY
POrPaMMBI W3YYEHHUIO NIPUPOABI, Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;
o pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJE IM03HAHUS U
(GopMHUpPOBaHKE UCCIIEOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
o (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3yIbTaTa U3y4CHUS
OCHOB CTPOEHHSI MaTepuu U (hyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;
o (dhopMUpOBaHUE MTPEJICTABICHUA O poJId (PU3UKH JUTSl PA3BUTHSI IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE NIPEACTABICHUN O BOBMOXKHBIX chepax Oyayiien mpopecCuoHaIbHOM
JESITEIbHOCTH, CBA3aHHON C (PM3UKOH, MOATOTOBKA K JlajbHeHIIeMy 00y4eHHIO
B 9TOM HalpaBJICHUHU.
Mecto Ha u3yuenue ¢pusuku (6a30BbIl ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIETO
yueOHOro oOpa3oBaHus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIENIO),
IpeaMera B B 8 Kiacce — 68 yacoB (2 yaca B Heziento), B 9 kmacce — 102 yaca (3 yaca B
yueOHOM HEJIENI0).
TIaHe
Conepxanue 7 KIIACC
MPOrPaMMBI Pa3nes 1. ®u3nka u eé posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®du3nka — Hayka o npupoze. SBnenns npupoapl. PUsnyeckue sIBICHUS:
MEXaHUYECKHUE, TEIVIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
O®uznyeckue BeqnunHbl. M3mepenne ¢pusndeckux BenuuuH. Gusznueckue
npubopsl. [TorpenrHocTs U3MepeHnid. MexayHapoJHast CUCTEMA €TUHHUII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKU U3Y4arOT MPUPOY.
EcrecTBeHHO-HayuHBIN METO/1 O3HAHUS: HAOII0/IEHHE, TOCTAHOBKA HAYYHOTO
BOITPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT T10 IPOBEPKE TMIIOTE3,
o0BsicHeHue HabmogaeMoro spiueHus. Onucanue Gpu3nuecKux SBICHUH C
MTOMOIIBIO MOJIEIIEH.

Pa3nen 2. [IepBoHayaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.

CrpoeHnue BemecTBa: aToMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactul BeniecTBa. CBsA3b CKOPOCTH ABMKEHUS YACTHI] C
Temrneparypoil. bpoynoBckoe nBmxenue, nuddysus. BzaumoaeiictBue yacTu
BEIL[ECTBA: PUTSKEHNE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHMS BEILIECTBA: CTPOEHHE ra30B, JKUJKOCTEW U TBEPIBIX
(kpucTaymnyeckux) Tesl. B3auMocBs3s MKy CBONCTBAMH BEILIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe qBrkKeHUE. PABHOMEPHOE M HEPaBHOMEPHOE IBUKCHHUE.
Cxopoctb. CpenHsist CKOpOCTb IPU HEPABHOMEPHOM ABM>KEHUHU. Pacuér mytu u
BPEMCHHU JIBHKECHHUSL.




SBnenne nHepuru. 3aKoH HHEpIMHU. B3anMoaencTBre Ten Kak mpuyruHa
W3MEHEHHUs] CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella.
ITnorHOCTH BemecTBa. CBA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IUHULIE
00BéMa BelllecTBa.

Cuna kak XxapakTepUCTHKa B3auMoAencTBUA Tenl. Cuila ypyrocTy U 3aKOH
I'yka. 3mMepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U
cuia TsokecTd. CHila TSDKeCTH Ha Jpyrux Iutanerax. Bec Tema. HeBecoMocCTs.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MpsiMOW. PaBHOIEHCTBYOIIAs CUJI.
Cuna tpenus. Tpenue cKoapXeHNs U TPEHHE NTOKOs. TpeHne B npupone u
TEXHHUKE.

Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIICHHUS U YBEIWYCHUS AaBleHus. J[aBneHue rasa.
3aBUCUMOCTb JIaBJIEHUs Ta3a oT 00bEMa, TeMuepaTypsl. [lepenada napneHus
TBEPABIMU TEJIaMU, )KUJKOCTIMHU U razamu. 3akoH [lackains. [TneBmMaTnueckue
MallHbl. 3aBUCUMOCTb JaBJICHUS KUAKOCTH OT M1yOuHBL. [ uapocTaTuueckuii
napanokc. Cooburaromuecs cocynbl. [ napaBinuecKkue MEXaHU3MBbI.
ATtmocdepa 3emin u arMmocdepHoe aBiaeHue. [IpuunHel cyliecTBOBaHUS
BO3MyIIHOU 00004KkH 3emin. OmnbiT Toppuderum. M3meperne atmochepHoro
JaBJIeHUs. 3aBHCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [IpuGops! A1 u3MepeHust aTMOC(HEPHOro JaBJICHUS.

JleficTBHE KUIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomaBanue.
Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HAKJIOHHAs MII0CKoCTh. [IpaBuiio
paBHOBecHs pblyara. [IpuMeHeHue mpaBuia paBHOBECHs pblyara K OJI0KY.
«3onotoe npasuno» mexanuku. KIIJ] mpocteix mexanuzmos. [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u moTeHUuanbHasi SHEPTUsl.
ITpeBparnieHre 0AHOrO BUJa MEXaHUYECKOW YHEPTUH B IPYroi. 3aKOH
COXpaHEHHUs SHEPTUU B MEXAHUKE.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOPUN CTPOECHUS
BeniecTBa. Macca 1 pa3mepsl aTOMOB M MOJIEKYJT. ONBITHI, TOATBEP:KIAIOIINE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucrannuueckue u amopdusie Tena. O0bsicHeHHE CBONCTB ra3oB, XKHJIKOCTEH
U TBEPIBIX TEJl HA OCHOBE MOJIOKEHUH MOJIEKYIISIPHO--KUHETUUECKON TEOPHH.
CMauuBaHue U KalWUISPHBIE SBJIECHUS. TeIIoBoe pacllupeHne U CKaTue.
Temneparypa. CB43b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHHUS
yactuil. Buyrpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEH dHEprn:
TeIuIonepeaya u copepuieHre padboTsl. Busl Temonepenaun:
TEIIONPOBOAHOCTD, KOHBEKIMS, U3IyYECHHUE.

KonuuecTBo TeminoTel. Y aenpHas TEMI0EMKOCTD BellecTBa. TermiooOMeH 1
TEIUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro OanaHca. [lnasnenue u
OTBepJIeBaHUE KPUCTAUINYECKUX BEIIECTB. Y IelbHasl TEMJI0Ta IIaBJIECHUSI.
[TapooGpazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenbHas Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUsI OT aTMOC(EPHOTO
JTaBJICHMSL.

Brnaxxnocts Bo3myxa.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CTOPaHMSL.




[Tpuntumner padoTs! TeroBsix Asuratenei KI1JI rermmoBoro aurarens.
TenoBsle JBUTATENN U 3AIIUTA OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHUs U NPEBPAILECHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.
Pa3nen 7. DaekTpuveckue 1 MArHUTHBIE SIBJICHHS.

OnexTpusanusd Tei. [[Ba poaa ayekTpuueckux 3apsanoB. Bzanmonaeiicteue
3apsKeHHBIX Tell. 3aKoH KynoHa (3aBUCMMOCTh CHIIBI B3aUMOICUCTBUS
3apsKEHHBIX TeJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKIY TEJIaMu).
Onexrpuueckoe nojue. Hanpspk€HHOCTB 3neKTpuueckoro nois. [Ipunnun
CYTEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 2JIEKTPUUECKUM 3apsijl.
Crpoenue atoma. [IpoOBOIHUKY U ANAIIEKTPUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsija.

DIIEKTPUYECKHI TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
WcTounnky moCTOSTHHOTO TOKA. [{efCTBUSI 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHYECKOE, MAaTHUTHOE). DIEKTPUUYECKUHN TOK B KUAKOCTSIX U razax.
Onekrpuueckas uemnb. Cuia Toka. JIeKTpUYECKOe HallpsHKEHUE.
CornpoTuBieHNE NPOBOJHUKA. Y IEIBHOE COPOTUBIIEHUE BEILIECTBA. 3aKOH
Owma s yyactka nenu. [locnenoBarenbHoe U napamieabHOE COEIUHEHNE
MIPOBOJIHUKOB.

PaboTta 1 MOITHOCTB AJIEKTPUUECKOro ToKa. 3akoH J[xoynsa—Jlenia.
DIIEKTPUUECKHE IIETH U MOTPEOUTEINN AIEKTPUIECKON SHEPTUH B OBITY.
Kopotkoe 3aMbikanue.

ITocrosiHHbIE MAarHUTHI. B3auMoaercTBre MOCTOSHHBIX MArHUTOB. MaruutHoe
nosie. MarHuTHoOE 1oJjie 3eMJId U €ro 3HaueHue JUIsl )ku3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHoe 1oJie 3JeKTpudecKkoro Toka. [Ilpumenenue
ANIEKTPOMArHUTOB B TeXHUKE. [[eficTBHE MarHUTHOTO MOJIsSI HA POBOJAHUK C
TOKOM. DJIEKTPOJIBUraTeNb OCTOSIHHOTO TOKa. Vcronb3oBanue
AJNIEKTPOJIBUraTese B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

Onbrtel @apazes. SIBnenue sneKTpoMarnuTHON UHAYKIUU. [IpaBuno Jlenna.
OnektporeHepatop. CriocoObl MOTyYeHUS MEKTPUIECKON IHEPTHH.
DIIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIKECHHS. PaBHOMEpHOE MPSMOTHMHEITHOE
nBuxeHue. HepaBHoMepHoe npsaMonuHeiHoe apmxeHne. CpenHss u
MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JBHIKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsIMONIMHEHHOE BMkeHue. CBoOOHOE
nanxenne. OneITe! I anmnes.

PaBHOMEpHOE ABHKEHUE TIO OKpYX)HOCTH. [lepron u yactora obpaiieHus.
JIuneitnas u yrioas ckopoctu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.
Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tpetuit 3akon Herorona.
[TpuHIUIT CyneprIO3UIINH CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHs CKOJIbXKEHUS, CHIIa
TPEHUS TTOKOS, APYTHE BUABI TPCHHUSI.

Cuna TsKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nanenus. JIBmxkenue mianeT Bokpyr Connua. [lepBas kocMuyeckasi CKOpOCTb.
HeBecoMocTb 1 neperpysku.

PaBHOBecue maTepuanbHOl ToOUuku. AOCOIIOTHO TBEPIOE Tesio. PaBHOBecHe
TBEPIOTO TeJIA € 3aKPEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. LieHTp
TSAKECTH.

WNmnynbc Tena. 3Menenne umnynbca. iMnynbe cuiibl. 3aKOH COXpaHEHUs!




UMITyJIbCca. PeakTHBHOE IBUKEHHUE.

Mexanuueckasi paboTa 1 MOITHOCTh. PaboTa cuit TsSKeCTH, ypyrocTH,
Tpenust. CBsi3b S3Hepruu u padboTsl. [loTeHnnanbHas sHeprus Tena, HoJHATOro
HaJl IOBEPXHOCTHIO 3eMiIH. [loTeHIInanpHas SJHEPTUs CKAaTOM IIPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTHU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIHUH.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEIL.

KonebarenbHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUH: TIEPHO/I,
4acTOTa, aMILTUTyAa. MaTeMaTuuecKuil U Npy>KUHHBIA MASITHUKH.
[TpeBparieHue sHepruyu npu KouedaTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. Beinyxaennslie kojaebanus. Pezonanc.
Mexanunueckue BoiaHbI. CBOICTBA MeXxaHUYECKUX BOJIH. [IpoionbHbIe U
MONEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHn4yecKkue BOJIHBI B TBEPIOM TeEIIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. ubpa3Byk u
yIIbTPa3BYK.

Pa3pnen 10. DinekTpoMarHuTHoe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJje. DJIeKTPOMarHuTHbIE BOJIHBI. CBOWCTBa
AJIEKTpOMarHuTHBIX BoJH. [1lkana anexTpoMaruuTHeIX BosiH. Mcnons3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBast monens cBeta. Mcrounuku cBera. [IpsmonnneiiHoe pacpocTpaHeHue
cBera. 3armenust Comnna u JIyasl. Otpaxenue cBera. [lnockoe 3epkano.
3aKOH OTpa)KCHMsI CBETA.

[Tpenomnenue cBeta. 3akoH npesnomieHus cBera. [lonHoe BHyTpeHHee
OTpa)keHHE cBeTa. Vcronb30BaHUEe MTOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B tuH3e. Ontudeckas cucreMa oToanmnapara, MUKPOCKOIa
U Teneckona. ['na3 kak onrudeckas cucteMa. ban3opykocTs U
JAJIbHO30PKOCTb.

Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CrioskeHune
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pezepdopaa u mmanerapuast Moaens atoMa. Mojens atoma bopa.
Hcnyckanue u noryonieHue ceera atomoM. KBaHTEI. JInHeWUYaTbie CIEKTPBI.
PaguoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHre aTOMHOTO
anpa. HykinoHnHas Mmonens atToMHOro sapa. M3oronsl. PagunoaktuBHbIe
npeBpaiuenus. [lepuon nonypacnana aTOMHBIX s€Ep.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOI0 U MacCOBOTO YHCEN.
OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl U SHEpruu. Peaknuu cuHTe3a u
nenenus saep. Mcrounuku sneprun ConHua v 3BE3.

Snepnas snepretuka. JlelicTBUs paguOaKTUBHBIX U31yYEHUN Ha KUBbIE
OpTaHU3MBlI.

IToBTOpHTEIBLHO-0000 1A MOIYTb.

[ToBTOpHUTENHEHO--00001AOLINIT MO/ MPEAHA3HAUEH Ui CUCTEMAaTU3aI[I1
¥ 0000IICHHS MPEAMETHOTO COJCPKAHUS U ONBITA ACITETbHOCTH,
MPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca (PU3UKHU, a TAKXKE JUIS
MOJATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY 10 (pU3UKE IS
00ydJaronuxcs, BEBIOPABIINX 3TOT Y4eOHBIN MpeIMeT.

[1pu n3ydeHnn 1aHHOTO MOAYJISl PEAIU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIbI




NeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYNBACTCS JOCTHKEHUE MPEIMETHBIX
U METaNpeAMETHBIX IIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs, POpMUPYETCS
€CTECTBCHHOHAY4YHasi TPaMOTHOCTB: OCBOCHUE HAYYHBIX METOJIOB
MCCJIEIOBAHMSI SIBJICHUN IPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUAMU
OOBACHATH (PU3NYECKUE SIBICHUS, IPUMEHSS IIOJTy4YE€HHbIE 3HAHUSI, PEeLIaTh
3a/1a4, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIN XapaKTep AAHHOTO pa3/iela pealn3yercs 3a
CU€T TOTO, YTO OO0YYAIOIIMECS BHIMOIHAIOT 33JJaHUs1, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE MOJIYYEHHbIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBACHATH
(bu3nyeckue sIBICHUS B OKPYXKAIOLIEH MPUPOJIE U OBCEHEBHOM KU3HU;
UCTIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEOBAHUS (PU3UUECKUX SIBIICHHUH, B TOM
YHCJIE AJI IPOBEPKU TMIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HAH0OJIEe BAXKHBIX JJOCTIKEHUI COBPEMEHHBIX
TEXHOJIOTHi, HallpUMep, NPAKTUYECKOTO UCIIOJIB30BAHUS Pa3IMYHbIX
HMCTOYHMKOB SHEPTUU HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPTHUH.

Pe3ynbTaThl
OCBOCHUS

W3yueHne HpU3MKH HA YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHUs HAIIPABICHO
Ha JOCTUIKCHHUC JIMYHOCTHBIX, METAIIPCAMETHBIX U IPCIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

B pesynbrare nzydenus GU3NKU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs y
oOyuarorierocst Oynyt c(hopMUPOBAHBI CICIYIOIINE TUYHOCTHBIC PE3YJIbTAThl B
YaCTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

o (] mposiBIIeHHE UHTEpeca K ICTOPHH U COBPEMEHHOMY COCTOSIHUIO
poccHiicKOM (pU3NUECKOM HAyKH;

° [ IECHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCHUMCKUX YUEHBIX-
-pU3UKOB;

o 2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o ] TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKJI€HUH OOIIECTBEHHO

3HAUYUMBIX U dTUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKCHUH (PU3HKH;

. [J 0cO3HaHKME BaXXHOCTU MOPAIBHO--3THUYECKUX NPUHLIUIIOB B
JIESITENTbHOCTH YYEHOTO;)

. 3) 3cTeTHYECKOr0 BOCIIUTAHMS:

. (] BOCIIPUSTHE 3CTETUUYECKHUX KauecTB (PU3MUECKON HAyKu: e
TapMOHUYHOI'O MOCTPOEHHUS], CTPOTOCTU, TOYHOCTH, JIJAKOHUYHOCTH;

. 4) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

. [ oco3HaHKE EHHOCTH (PU3MUECKON HAYKH KaK MOIITHOTO

WHCTPYMEHTA IT03HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUM, BAJKHEHUIIIEH
COCTABJIAIOLIEN KYJIbTYPHI;

o (] pa3BUTHE HAYy4YHOU JTH0O03HATENLHOCTH, HHTEpECA K
HCCIIEI0BATEIBCKOMN NEATENbHOCTH;

. 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO
Os1aronosiy4us:

. [] oco3HaHMEe LIEHHOCTH 0e3011acHOro 00pasa )KM3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BXKHOCTHU TMPABUII OE301aCHOTO IMTOBEACHUS Ha
TPaHCIOPTE, HAa JOPOI'aX, € JIEKTPUUECKUM U TEIUIOBBIM 000pPYJOBAHUEM B
JIOMAIIIHUX YCJIOBHUSX;

o (] copMHPOBAHHOCTH HaBbIKA Pe(ICKCHH, IPU3HAHUE CBOETO ITpaBa




Ha OIIMOKY M TaKOro K€ IpaBa y APYyroro 4ejaoBeKa;

o 6) TpyaoBOro BocUTAHUS:

o [] akTUBHOE y4acTUe B PEIICHUH MPAKTUUECKUX 3a1a4 (B paMKax
ceMbH, 00pa3oBaTEIbHON OpraHU3allH, TOPO/Ia, Kpasi) TEXHOJIOTUYECKOH U
COLMAJIbHON HapaBJIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3HUECKUX
3HAHUI;

o [ uHTEpeC K MPaKTHYECKOMY U3YUEHHIO TIPpodeccuii, CBI3aHHBIX C
(bU3HUKOI;

o 7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

o (] opueHTaIus Ha MpUMEHEeHHe (PU3NUSCKUX 3HAHUU IS peIieHus

3a/1a4 B 00JIaCTU OKPY’KAIOIICH Cpe/ibl, INTAHUPOBAHUS MTOCTYIKOB U OLICHKU UX
BO3MO>KHBIX ITOCJIECTBUH ISl OKPY’KAOLEH CPEebl;

o (] oco3HaHue III00AIBHOrO XapakTepa 3KOJ0rMUECKUX Ipo0IeM 1
IIyTEH UX PEIICHUS;

o 8) aganTannu K M3MEHSIOIMMMCSH YCJI0BUSM COUMAIBHON 1
NPUPOIHOM Cpelbl:

o [l noTpeGHOCTh BO B3aUMOJICHCTBUYU IPHU BBIIOJHEHUHU HCCIIeI0OBAaHUN
U IPOEKTOB (PU3MUECKON HANPaBIEHHOCTH, OTKPHITOCTD OINBITY U 3HAHUSAM

JIPYTHX;

o (] HOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 IPAaKTUUYECKYIO
JeSITebHOCTD;
o [ motpeGHOCTh B OPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJIE

bopMyIUpPOBATh UEH, IOHATHSA, TUTIOTE3BI O (PU3HUUECKUX O0BEKTAX U
SBIICHUSX;

. (] oco3HaHue eUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B
obnactu pusuKy;

o [J mIaHUpOBaHUE CBOETO Pa3BUTHUS B TPUOOPETEHHH HOBBIX
bu3nyecKuX 3HaAHMI;

o [J cTpeMJieHUE aHATTU3UPOBATH U BBISIBISITH B3AUMOCBSI3U ITPUPO/IBI,
o01iecTBa 1 YKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUH;
o [] oIleHKa CBOMX JECUCTBUHN C YUETOM BIIMSIHUS HA OKPYIKAIOUIYIO Cpey,

BO3MOJKHBIX INI00QJIBHBIX TOCIEICTBUM.
METANPEAMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBOeHUS MporpaMMBbl IO (U3KKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus y oOyyaromnierocst 0yayT copMHpOBaHbl MeTanpeIMeTHbIe
Pe€3yJabTaThbl, BKIIIOYAIONIUE ITO3HABATCIIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe
NeicTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yueOHbIE eCTBUS,
pEryJATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornueckne geicTBUs:

° BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOHEKTOB
(stBIICHU);

° yCTaHaBJIWBATh CYIICCTBEHHBIN MPU3HAK KIaCCH(UKAIINH, OCHOBAHUS
J1s1 000OIIIEHNsI U CPAaBHEHHS,

° BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX
dakTax, TaHHBIX 1 HAOJIOICHUSAX, OTHOCAIIUXCSA K (PU3UIECKUM SBICHUSIM;

° BBISIBJIATh IPUYHNHHO--CJICJICTBEHHBIE CBS3U NP M3YUYCHUH (PU3NUECKHUX




SIBJICHUH 1 TIPOIIECCOB, /INaTh BHIBOABI C HCIOIb30BAHUEM JICAYKTHBHBIX U
UHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THIIOTE3HI O B3aUMOCBSI3SIX
(HU3MYECKUX BEIUYHH;

o CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pemieHus yaeOHON (pU3NIecKoit
3aauu (CpaBHEHUE HECKOJIBKUX BapUAHTOB PEIICHUs, BHIOOP Hanbosee
HOAXOJSIIETO C YIETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHEB).
Ba3oBble ncciiegoBaTe/bcKue 1eiicTBUS:

o HCITIOJIb30BAaTh BOIIPOCHI KaK I/ICCHC,Z[OBaTeHBCKI/Iﬁ HHCTPYMCHT
IIO3HAHUS,
L4 IMPOBOAUTD IO CaAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT,

HECIIOKHBIN (PU3UUECKUI IKCTIEPUMEHT, HEOOIIBIIIOE HCCIeI0BAHNE
(bU3U4ECKOro sBICHMUS;

° OIICHUBATh Ha MPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_[I/IIO,
MOJTYYCHHYIO B XOJI€ UCCIICOBAHUS HITH SKCIIEPUMEHTA;

o CaMOCTOSITENILHO (hOPMYIUPOBaTh 000OIIEHNS 1 BHIBOIBI IO
pe3ysbTaTaM MpOoBEAEHHOT0 HAOII0JCHNS, OIIbITA, UCCIIE0OBAHUS;

o MIPOTHO3UPOBATH BO3MOKHOE JIaJIbHENIIIee Pa3BUTHE (PU3UIECKUX
IPOLIECCOB, A TAK)KE BBIBUTATh MPEAIOIOKEHHS 00 UX PA3BUTUU B HOBBIX
YCIIOBUAX U KOHTCKCTAX.

PatGora ¢ undopmanmeii:

o MMPUMCHATH PA3JIMYHBIC METO/Abl, MHCTPYMCHTLI U 3aIIPOChI IIPU IIOUCKE
1 0TOOpe MHPOPMALINHU WITH JAHHBIX C YIETOM IPEIOKEHHON y4eOHOH
bu3ndeckoil 3a1aun;

o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(}OPMALIMIO Pa3INYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;
o CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBHYIO ()OPMY IPECTaBICHUS

uH(pOpPMaIIMU U WIUTFOCTPUPOBATH PelllaeMble 33]Ja4H HECIOKHBIMUA CXEMaMHU,
JuarpaMMamu, HTHOU rpauKoi U uX KOMOMHAIUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe 1elCTBHUS:

o B X0/ 00CYXAeHHs yueOHOro MaTepualia, pe3yibTaToB J1a00paTOPHBIX
paboT M MPOCKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKTaeMOH TEMBI
BBICKA3bIBATh HJIEH, HAIlEJICHHBIC HA PEIICHHE 3a/1a4H U MOAIepKaHue
0J1ar0’KeIaTeIbHOCTH OOIICHHUS

o COIIOCTABJIATH CBOU CYXJIEHHUS C CYXKACHUSIMH IPYTHX yYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3iIMyUe U CXOJCTBO MO3UIIMIA;

o BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

o MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO
OTbITA (IKCTIEPUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

o MMOHUMATh U UCIIOJIB30BaTh MPEUMYILECTBA KOMaH/HOHN U
WMHAUBUAYaJIbHOMN pabOThI PHU pElIEHUH KOHKPETHOU (hr3ruecKkoi mpoodaemsl;
o MIPUHUMATD LEJH COBMECTHON JEATEIBHOCTH, OPTraHU30BBIBATH

JIENCTBUS O e€ TOCTHXKEHUIO: paclpeAeisiTh POiIH, 00CYKIaTh MPOIECCHI U
pe3ynbTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHHUST HECKOJIBKHUX JIIOJICH;

. BBITIONTHSATH CBOKO YaCTh pa0OTHI, JOCTUTAsi KAYECTBEHHOTO pe3yibTaTa
10 CBOEMY HAIIPaBJIECHUIO U KOOPAUHUPYS CBOU ACHCTBUA C JPYTUMU WICHAMHU
KOMaH/IbI;

. OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOILIUI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeilicTBUS




Camoopranuzanus:

o BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUsX,
TpeOYIOMHMX IS pemieHus: GU3NYECKUX 3HAHUM;,
o OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHSATHS PEIICHHUH

(MHOMBHLyaTIbHOE, IPUHATUE PEILEHUs B IPYIIIIE, IPUHITHE PEIIEHUI
IpyNIon);

J CaMOCTOSITEJIHO COCTAaBJIATh AJIFOPUTM PeLIeHUs GU3NUECKO 3a1aun
WIN TUIaHA UCCIIEZIOBAHUS C YUETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh MpeJlaracMble BApUaHThl PEIICHUI;

° JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

° JIaBaTh aJ€KBAaTHYIO OLICHKY CUTYallUH U MpeJyIarath miaH e
W3MEHEHMS,

° OOBSCHATH MPUYUHBI JOCTHKEHUS (HEAOCTIXKEHUS) pe3yIbTaTOB
JeSTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

° BHOCUTb KOPPEKTUBBI B JICATEIHHOCTH (B TOM YHCJIC B XOJ1 BBIITOTHEHUS

(bu3UYECKOT0 HCCIeI0BaHUS WIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBIIUXCS CUTYallMi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
o OLICHUBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBUSIM;

o CTaBUTH ce0s1 HA MECTO JIPYrOro YeJIOBeKa B XOJI€ CIopa Uiu
JTUCKYCCUH Ha HAYYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY
ApYyroro,

o MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pEIIeHUU (PU3HUECKUX 3a7a4
WIH B YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00ydyenus B 7 KJjiacce MpeMETHBIE PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXkaTh C(hOPMUPOBAHHOCTH Y OO YUaAIOIIUXCSl YMEHUI:

. WCIOJIb30BaTh MOHATUS: (PU3NUECKHE U XUMUUYECKUE SIBJICHHUSI,
HaOII0IeHUE, SKCTIEPUMEHT, MOJIETb, TUTIOTE3a, SAMHUIIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHHUECKOE JIBIKEHUE (PAaBHOMEPHOE,
HEpaBHOMEPHOE, IPSIMOIIMHEHHOE), TPACKTOPHS, PAaBHOACUCTBYIOIIAS CHIIA,
nedopmarus (ynpyrasi, niacTHueckKas), HeBECOMOCTb, COOOIIAIOIINECs
COCYJIBI;

. paznu4ats sBneHus (qudgys3us, TeII0BOe ABMKEHUE YaCTHUI
BEILIECTBA, PABHOMEPHOE IBU)KEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, NHEPLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECUE TBEP/IBIX TEN C 3aKPEMIEHHON OCHIO
BpalleHus, iepeiaya JaBieHUs TBEPABIMU TEIaMU, )KUIKOCTSIMHU U Ta3aMH,
aTMoc(epHoe JaBieHue, IUIaBaHue Tell, TPEBPAIeHHS] MEXaHUYeCKON
SHEPTUU) MO ONMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE SBIICHUE;

. pacrmo3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3UUECKUX SIBJICHUU B
OKpY’KarollleM MUpE, B TOM Yuciie (GU3NUecKHe SIBJICHUS B IPUPOJIE: IPUMEPHI
JBUKEHHUSI C PA3IMYHBIMU CKOPOCTSIMU B KUBOW U HEXKUBOUW MPUPOJIE,
HeﬁCTBHe CHJIBI TPCHUA B IPUPOJAC U TEXHUKE, BIIUAHUC aTMOC(bepHOFO
JTaBJICHUS HA )KUBOI OpraHu3M, IUIaBaHUE PBIO, PhIYary B TeJe YeI0BEKa, IPH
3TOM MEPEBOUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIACISTD
CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKN) (DU3UUECKUX SIBICHUH;

o OIMKUCBIBATH N3YYCHHLIC CBOMCTBA T€I U (1)I/ISI/II-IGCKI/I€ SIBJICHUA,




UCIIONB3Ys PU3HYECKUE BETUIHHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA,
BpeMs, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CUJIa YIIPYTOCTH, CHIIA TSKECTH,
BEC Tella, CHJia TPEeHus, AaBiieHue (TBEPAOro Tela, )KUIKOCTH, rasa),
BBITAJIKMBAIOINAs CHJIA, MEXaHWYeCKask padoTa, MOIIHOCTS, IJICUO CHIIBI,
MOMEHT CHJIbI, KO3()PHUIMEHT MOJIE3HOTO ACUCTBUS MEXaHU3MOB,
KWHETHYECKasi U OTEHIMAIbHAS YHEPTUs ), IPU ONUCAHUH TTPABUIBHO
TPAKTOBAaTh (PU3UUECKHI CMBICT UCIOIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U
eIMHUIB (PU3NIECKUX BEITMUNH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO
bu3nYECKyI0 BEIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTH I'paduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINUMH;

o XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MPOLIECCHI,
MCIIOJIB3YS MpaBUiia CI0KEHHUS CUIT (BJIOJb OJIHOM MpsiMoif), 3akoH I'yka, 3aKkoH
[Tackans, 3axkoH Apxumena, IpaBuUiIo paBHOBECUs pblyara (010Ka), «30J0T0e
MPABHUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUUECKON YHEPTHH, TPU STOM
JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MAaTEMaTHYECKOe
BBIPaXKCHHE;

o OOBSICHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI H CBOMCTBA TEJ, B TOM
YHCIIe ¥ B KOHTEKCTE CUTYaIlUi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHHE U3 1-2
JIOTHYECKHUX IIaroB ¢ ONOPOM Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NIECKUX
ABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemarh pacu€THble 3aa4d B 1—2 AEHWCTBUS, UCHIONB3Ys 3aKOHBI U
(dopMyIbl, cBA3BIBAIOIINE (PU3NIECKHUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS
3aJ]a4M 3aMKiChIBaTh KPaTKOE yCIOBUE, MOACTABIATh (U3NYECKUE BEIUYUHBI B
(bOpMYITBI M TPOBOJIUTH PAcU€Thl, HAXOAUTDH CIPABOYHBIC TaHHBIE,
HE00XO0/IMMBIE /7S peIlIeHUs 3a/1a4, OLIEHUBATh PEaTMCTUYHOCTD MOTYyYEHHOM
(U3UYECKON BEITMYUHBIL;

o pacro3HaBaTh poOJIeMbl, KOTOPbIE MOXHO PEIIUTh IPU ITOMOLIH
(GU3MUECKUX METO/I0B, B ONTMCAHUH HCCIIEIOBAHNUS BBICIATh MPOBEPSEMOE
NPEIONI0KEeHNE (THITOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MTOTYdEHHBIH
pe3ysbTaT, HAXOJUTh OIIHOKH B XOZ€ OIbITA, 1€1aTh BBIBOABI 110 €TO
pe3yabTaram;

o MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBICHUN WU
(bu3nuecKux cBOICTB Tel: (OPMYIUPOBATH MPOBEPSEMBIE PEITOIOKEHHUS,
cOOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYI0BaHUSs, 3aITMCHIBATH X0/
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

o BBITIOJTHATH TIPSIMBbIE M3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChl TeJa,
00BEMa, CHITBI M TEMIIEPATYPHI C UCTIOIH30BAHUEM aHAIOTOBBIX U ITU(PPOBBIX
nprOOpPOB, 3aNMCHIBATh OKa3aHU MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM
MIOTPELTHOCTH U3MEPEHUI;

o MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BETHMUNHBI
OT APYTOH C HUCTIOIB30BAaHUEM TPSMBIX H3MEPEHHH (3aBUCHMOCTH TTyTH
PaBHOMEPHO JBIIKYILETOCS TeJIa OT BPEMEHH JIBU)KEHUS TeJla, CHIIbI TPEHUS
CKOJIBXKEHUS OT Beca Tella, kKauecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHIIBI TPEHUS OT TUTOMIAN COMTPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00BEMa
NOTPYKEHHON YaCTH TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TeJo, YCIOBUI
TJIaBaHMsl T€Jl, YCIIOBUIM paBHOBECUS pblyara 1 OJI0KOB), y4acTBOBATh B
IUTAHUPOBAHUU y4eOHOTO UCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIITOJIHSATH
U3MEpEeHUs, CIeays NpeyIoKEHHOMY IJ1aHy, GUKCUPOBATh PE3YJIbTaTh
MOJIYYCHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIC MPETIOKEHHBIX




TabJuIl ¥ rpaduKoB, 1eNaTh BEIBOJBI 110 PE3yJIbTaTaM HCCIICOBAHUS;

o MPOBOAMTH KOCBEHHBIC H3MEPEHUs (PU3NUYECKUX BETUYUH (TNIOTHOCTD
BEILIECTBA JKUIKOCTU M TBEPOTO Tela, CHIIa TPEHUSI CKOJIbKEHHS, IaBICHHE
BO3/yXa, BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIONIAs Ha TIOTPYKEHHOE B )KUJIKOCTh
TEJO0, KOAPPHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEIYs
IPEIUIOKESHHOI HHCTPYKIMH: TIPH BBITIOTHEHHUH H3MEPEHUI cOOUpaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYHCIIATh 3HAYCHUE HCKOMOM BEJIMYMHBI;

o coOJIr0IaTh MpaBHJIa TEXHUKH O€30MTACHOCTH MIPU paboTe ¢
71a00paTOPHBIM 000PYIOBAHUEM;
o YKa3bIBaTh MPUHIUIIEI IEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOICTB:

BECBHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapoMeTp, phlyar,
HOJBMKHBIA U HEMTOJIBUKHBIHN OJIOK, HAKJIOHHAs IJIOCKOCTb;

o XapaKTepu30BaTh MPUHLUIIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OTIOPOIl HAa UX ONMUCAHUA (B TOM YHCIIE:
HOJIIUITHUKY, YCTPOHCTBO BOJIONIPOBO/IA, THAPABIMYECKHM ITpecc, MAaHOMETD,
BBICOTOMED, MIOPITHEBOM HACOC, APEOMETP), UCIOIB3YsI 3HAHUS O CBOMCTBAX
(bu3nuecKkux siBICHUH U HEOOXO UMbl (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

o IPUBOAUTH IPUMEPHI (HAXOIUTh HH(POPMALIHIO O TPUMEPAX )
IPAaKTUYECKOI0 MCII0JIb30BaHUs (PU3UYECKUX 3HAHUH B IOBCEAHEBHOM KU3HU
Juts o0ecTiedeHns Oe30MacHOCTH MpH 00paleHny ¢ prudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, COXPAHEHUS 310POBbs U COOIIOIEHUS] HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIIEH Cpee;

o OCYILECTBIATh OTOOP UCTOUHUKOB MH(popmaruu B iHTepHETE B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUH U TyTEM CPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBLICISTH HH(OPMAIIHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

o WCTIOJIH30BATH TP BBHITIOJHEHNN YIEOHBIX 3a/JaHHI HAyIHO--
HOMYJISIPHYIO JTUTEPaATypy (PU3NUECKOro COJIepKaHMs, CIIPaBOYHbIE
MaTepHalbl, pecypchl cetu MHTepHeT, BIaeTs NpuéMaMiu KOHCTIEKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHus HHPOPMALIUHN U3 OTHOM 3HAKOBOW CUCTEMBI B
ApYTyIO;

o co3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(OpMaIu HrU3NIecKoro coaep kaHusi, B TOM
qrcie myOIMYHO AeNaTh KpaTKue COOOIEHHS O pe3yiibTaTaX MPOEKTOB MITH
y4eOHBIX UCCIIEIOBaHUM, IPH 3TOM I'PaMOTHO MCIIOJIb30BaTh U3Y4E€HHBIN
NOHSATHIHBIN anmapaT Kypca (U3HUKH, COTPOBOXKAATH BHICTYTUICHHE
MIPE3EHTALUEM;

o MIPH BHITTOJIHEHUH YYeOHBIX TIPOCKTOB M UCCIICIOBAHUI paclpeneNsTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHH C TIOCTABICHHBIMU 3a/1a9aMH, CIICIUTh
3a BBINOJIHEHUEM IUIaHa JIeHCTBUM, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIa/1
B JICATEIIEHOCTD TPYIIIBI, BRICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHE,
YUUTBIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy o0yuenus B 8 Kj1acce mpeiMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00YUAIOLINXCSl YMEHHIHA:

o WCTIOJIH30BATh TIOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETIIIOBOE
JIBIDKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA,
KpHUCTAJNTNYECKUE U aMop(HbIE TeJa, HACHIIIEHHBIN 1 HEHACHIIIEHHBIH map,
BJIKHOCTh BO3]lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrusl, TeIUIOBOU
JIBUTATEIIb, 3JIEMEHTAPHBIN AJIEKTPUUYECKHUN 3apsil, SJIEKTPUIECKOE TOJIE,
IPOBOJHUKY U AUIJIEKTPUKH, TOCTOSIHHBIM IEKTPUUECKUI TOK, MarHUTHOE
noJe;




. pasnuyath SBJIEHUS (TEIUIOBOE paclIMpEHUE U CxKaTHe, TeIUIonepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAIIMJUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOH/JICHCallUsl, TJIaBJICHUE, KpUCTaIUIU3aIus (OTBep/IeBaHKE), KUTICHHE,
Teruionepenaya (TermIonpoBOIHOCTb, KOHBEKIIHS, U3ITy4YEHUE), AIEKTPU3aLIUS
T€JI, B3aUMOJICUCTBUE 3apSA0B, AEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3AUMOJICHCTBUE MATHUTOB, AEHCTBUE MAarHUTHOT'O MOJIS Ha
IIPOBOJAHMK C TOKOM, 3JIEKTPOMArHUTHAasi MHAYKLKA) IO OIMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢du3uueckoe sBICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3UUECKUX SIBJICHUN B
OKpYXarolleM MUpE, B TOM uuciie (pu3ndeckue sBJIeHus B IpUpO/Ie:
IIOBEPXHOCTHOE HATSHKEHUE U KAIIUJUIPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAILIBI B
npupoe, uznydenue CoiHila, 3aMep3aHre BOJI0EMOB, MOPCKHE OpU3BL,
o0Opa3oBaHHE pOChI, TyMaHa, UHEs, CHETa, JIEKTPUUECKUE SBJICHUS B
aTtMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE TI0JIE 3eMITH,
npei¢ MOITICOB, pOJIb MAHUTHOTO TOJIS 7S )KU3HU Ha 3eMile, TIOJISIPHOE
CUSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33/1a4y B yUEOHYIO, BBIIEIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

. OIMCHIBATh U3yUEHHBIEC CBOICTBA TeN U (PU3UYECKHE SIBIICHUS,
UCTIONB3YS (PU3UYECKUE BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus,
KOJIMYECTBO TEIUIOTHI, yelbHas TEIMJI0OEMKOCTh BEIIECTBA, yeIbHAasl TEII0Ta
IUTaBJICHUS, YeNIbHAs TEIUIOTa Mapoo0pa3oBaHus, yAeIbHAs TEIUIOTa CTOPAHUS
TOTUINBA, KOA(PPUITUESHT MOJIE3HOTO JCHCTBHSI TEIIIOBOK MAIIWHBI,
OTHOCUTEJIbHAS BIIAKHOCTh BO3/lyXa, JJIEKTPUUECKUH 3apsi/l, CHIa TOKa,
AIIEKTPUYECKOE HANIPSKEHUE, COITPOTUBIICHUE TPOBOAHUKA, YACIbHOE
COIIPOTHUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTb JIEKTPHUUECKOTO TOKA), IPH
ONMCAHUU IIPABUIIBHO TPAKTOBATh PU3NYECKUIT CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, 0003HAYEHUS U €TUHUIIBI (PU3HMUECKUX BEJIMYHH, HAXOUTh
(opMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPpaMKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH;

o XapaKTepu30BaTh CBOMCTBA Tel, (prU3nUecKue IBJICHUS U MPOLECCHI,
MCIIOJIb3YS] OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUH
CTPOEHUS BEIECTBA, MPUHLUI CYNEPIIO3UIINY MoJIel (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMsI 3apsa, 3aKkoH OMa JuIsl y4acTKa LEeNu, 3aK0H
Jlxoyns—JleHua, 3aKOH COXpaHEHUs1 YHEPTUH, ITPU STOM JaBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHHE;

o OO0BACHATH (PU3NYECKUE MPOIIECCH] M CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABISATh
NPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH 00bsACHEHHE U3 1—2 JTOrHYeCcKUX
[1aroB ¢ onopoii Ha 1—2 u3y4eHHbIX CBOWCTBA (PU3MUYECKUX SIBICHUH,
($U3UUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pelaTth pacuy€THbIC 3aa4u B 2—3 NEMCTBUS, UCIIOJIb3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIONINE (PH3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3alHMChIBaTh KPATKOE YCIOBUE, BBIBIATh HEAOCTATOK JAaHHBIX JUIS
pelieHus 3a1a4uu, BbIOUpaTh 3aKOHBI U GOPMYJIIbI, HEOOXOIUMBIE IS €€
pelIeHus, IPOBOJUTE PACUETHI M CPABHUBATH MOJyYEHHOE 3HAUECHUE
buznyecKoil BETMYNHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOYXHO PEIIUTh IPU ITOMOILIH
(U3UUECKUX METOI0B, UCIIONIb3YS OMUCAHNE HCCIECIOBAHNUS, BBIACTATD
IIPOBEPSIEMOE MPEATIOIOKEHUE, OLIEHUBATh PABUIIBHOCTD MOPSAKA
IIPOBEJICHUS MCCIEA0BaHNUs, NEIaTh BbIBOJBL;




o MIPOBOAUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUHN WIH
buznyecKuX CBOUCTB Tell (KanuUIIpHbIE SIBJICHHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00bEMa, TeMreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHus IpU U3ITyYEHUU OT I[BETa U3JIydarolei (MOorIomaroei)
IMMOBCPXHOCTHU, CKOPOCTHb UCITAPCHUA BOJALI OT TCMIICPATYPhI X KUAKOCTH U
ionau e€ MoBEpXHOCTH, ANEKTPU3ALUS Te U B3aUMOJICHCTBIE
SJICKTPHUYCCKUX 3aps10B, B3aHMOHCﬁCTBHe IIOCTOSAHHBIX MAarHuToOB,
BH3YaIM3alisl MAaTHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB, 1EUCTBUS
MAarauMTHOIO I10JIAA Ha IIPOBOJHHUK C TOKOM, CBOMCTBA 9JICKTpOMArHuTa,
CBOICTBa 3JEKTPOABUTATENS IOCTOSTHHOTO TOKA): (hOPMYIUPOBAThH
IPOBEPSEMbIC TIPEIIONI0KEHUS, COOUPATh YCTAHOBKY M3 TIPEIOKEHHOTO
000py/I0BaHus, OMUCHIBATH XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

° BBIIIOJHATD IMPAMBIC U3BMCPCHUA TCMIICPATYPHI, OTHOCHUTEIIHHOMN
BJIAJKHOCTH BO34YyXa, CUJIbI TOKA, HAIPSPKCHUSA C UCITIOJIb30BAHUEM aHAJIOT'OBBIX
npruOOPOB U TaTYMKOB (PU3NUECKUX BEITMYMH, CPABHUBATH PE3YIbTAThI
U3MEPEHHM C YUETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH;

o MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYUHBI
OT JPYTO# C UCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUI (3aBUCUMOCTh
COIIPOTUBJICHUA ITPOBOJHUKA OT €TI0 AJIMHBI, IUIOIIAAU IMOIMEPCUHOTO CCUCHUSA U
YIIETBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA, UAYIIETO
4Ycpe3 NPOBOAHUK, OT HAIPAKCHHA HA ITPOBOAHHUKE, UCCICIOBAHUC
MOCJICIOBATEILHOTO M MApaJUIEIbHOTO COSTMHEHUI TPOBOJHUKOR):
IUIAHUPOBATh UCCIEI0BAaHUE, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
clenysl MpeAsIOKeHHOMY TUIaHy, PUKCUPOBATH PEe3yIbTaThl HOTYyYEHHOM
3aBUCHUMOCTH B BUJI€ TaOJIML U TpaUKOB, Ie€JIaTh BHIBOJBI 110 Pe3yIbTaTaM
UCCJIEI0BAHMS;

L IMPOBOANTE KOCBCHHBIC USMEPCHUA (1)I/I3I/I‘~IGCKI/IX BCIIMYNH (YJICJ'II)HaH
TETJIOEMKOCTh BEIIECTBA, COMPOTUBIIEHNE MTPOBOIHUKA, pa00Ta U MOITHOCTh
AIIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHHUSI, COOUPATh
DKCIIEPUMEHTAIIBHYIO YCTaHOBKY, CJIEAYs MPEJI0KEHHON HHCTPYKIUH, U
BBIYHCIIATh 3HAYEHUE BEJTUUNHBI,

o co0roAaTh MpaBuiia TEXHUKU 0€3011acHOCTH IpU padoTe ¢
n1abopaTOpHBIM 000PYIOBAHUEM;
o XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX TPHOOPOB U

TEXHUYECKUX YCTPOUCTB C OMOPOH Ha UX ONHUCaHMA (B TOM YHUCIIE: CUCTEMA
OTOTUICHHSI JOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIILTMETP,
CUETYHK IJIEKTPHUUECKOM IHEPTUH, DJEKTPOOCBETUTENbHBIE TPUOOPHI,
HarpeBaTeNIbHbIE 3JIEKTPOIIPHUOOPHI (IPUMEPHI), JIEKTPUUECKUE
NPEIOXPAaHUTENH, HIEKTPOMATHUT, 3JIEKTPOABUraTeIb IOCTOSIHHOTO TOKA),
UCTIONB3Ys 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

o pacrno3HaBaTh POCTbIe TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE
nprOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TepMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CrOPaHus,
JJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBI JIEKTPUUECKHX LIeTIEeH C
MOCJIEI0BATENbHBIM U MapaJlIeIbHBIM COSIMHEHHEM AIIEMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LEMnei;

o MPUBOAMUTH IPUMEPHI (HAXOIUTHh HH(POPMALIHIO O TPUMEPAX )
PAaKTUYECKOT0 MCII0JIb30BaHUs (PU3NYECKUX 3HAHUN B MIOBCEIHEBHON XKU3HU
Juis o0ecrieyeHns: 6e30MacHOCTH MpH 00paleHnu ¢ prudopamu u
TEXHUYECKHMHU YCTPOMCTBaMU, COXPAHEHUS 30POBbs U COOIIOIEHUS HOPM
HKOJIOTHYECKOr0 MOBEAEHHS B OKPYKAIOLIEH CpeLe;




. OCYIIECTBIATH MOUCK UH(OpMAaLIUU (PU3UUECKOTO COAEepKAHUS B
WHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUN U TyTEM CPAaBHEHMS
JIOTIOJTHUTEILHBIX UCTOYHUKOB BBIJCISATH HH(POPMAINIO, KOTOpast ABISETCA
MPOTUBOPEYMBOM UM MOXKET OBITh HEOCTOBEPHOIA;

. WCIOJIb30BATh TPU BBHIIOJHEHUU YYEOHBIX 3a/IlaHHI HAyYHO-
-TIOMYJIAPHYIO JIUTEPATYPY (PU3NYIECKOTO COACPIKAHUS, CIIPABOYHBIC
MaTtepuaisl, pecypcsl cetu HTepHeT, BiaaaeTh NpUéMaMu KOHCIEKTUPOBAHUS
TeKCTa, MpeodpazoBaHus HHPOPMAIUHN U3 OJTHOW 3HAKOBOW CHCTEMEBI B
ApYryto,

. cOo3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKHUE YCTHBIE COOOILICHMS,
000011251 MTHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NIECKOTO
CoJIepKaHusl, B TOM YHCIIe MYOJIMYHO MPEAICTaBISATh PE3YIbTaThl MPOSKTHON
WJIM UCCIIEIOBATEIbCKOM AEATENBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
M3YYEHHBII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKIATh
BBICTYIUICHHE ITPE3CHTALNEM;

. IIPH BBITIOJIHEHUU YYEOHBIX MTPOEKTOB U HCCIEAOBaHUN (PU3UUECKUX
MPOLIECCOB paclpeeNiaiTh 00SI3aHHOCTHU B TPYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMHU 33JlJa4aMH, CJIIEAUTH 3@ BBINOJIHEHUEM IUIaHa AEUCTBUM U
KOPPEKTUPOBATh €0, aIEKBAaTHO OILICHUBATh COOCTBEHHBIH BKJIA/l B
JeSTENIbHOCTD TPYIIIBL, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOIEHCTBUE,
MPOSIBIIS TOTOBHOCTH pa3petiaTb KOH(IUKTHI.

K xoHiy o0ydenus B 9 Kjacce nmpeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSl YMEHHI:

. HCII0JIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuabHas TOUKa,
TPaeKTOPHS, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHHUS, edopMarus
(ynpyras, miacTudeckas), TpeHHue, IEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTbH U Meperpy3Ku, EHTP TSHKECTH, aDCOIIOTHO TBEPIOE TEJIO0, LIEHTP
TSKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHMsI U MOTJIOLIEHUS, ainb(a-, 0eTa- U raMMa-u3JIyuyeHus, U30TOIIbI,
AJIEpHast DHEPTETHKA;

. pasnuyath sSBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE, CBOOOHOE
najJIcHUE TeJl, PABHOMEPHOE ABM)KEHHE N0 OKPYKHOCTH, B3aUMOJACUCTBHE TEIl,
pEaKTUBHOE JIBUKEHHE, KojeOaTenbHOE ABIKEHUE (3aTyXatoue u
BBIHY’)K/JICHHbIE KOJIe0aHUs), pE30HAHC, BOJHOBOE JIB)KEHHE, OTPAXKEHHE
3BYyKa, NPSMOJMHENHOE PACIIPOCTPAHEHNE, OTPAXKEHHE U NPEJIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTpakeHUE CBETA, Pa3JIoKeHUe OeJIoro CBeTa B CIIEKTP U
CJIOKEHHE CIIEKTPAJIbHBIX [IBETOB, IUCIIEPCHS CBETA, €CTECTBEHHAS
PaTM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa U3ITyYeHHs ) 110
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B
OKpYyKarollleM Mupe (B TOM yuciie (pu3nueckue BJICHUS B MPUPOJIE: MPUIHBBI
Y OTJIUBBI, ABM>KEHUE TU1aHeT COIHEYHON CUCTEMBI, PEAKTUBHOE JIBUJKEHUE
JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB )KMBOTHBIMH, 3eMJIETPSCEHUE,
ceiiCMMUYECKHE BOJIHBI, IIyHaMHU, X0, [IBETA T€J, ONTHYECKUE SBJICHUS B
npupoje, OUoNIoruuecKoe NeHCTBUE BUAUMOTIO, YIbTPa(uoiaeToBoro u
PEHTT€HOBCKOT'O U3ITy4eHUH, €CTECTBEHHBINA PaJMOAaKTUBHBIN (OH,
KOCMHYECKHE JIY4YH, PaAUOAKTUBHOE U3JIyYEHHE PUPOJIHBIX MUHEPAJIOB,
JIEICTBUE palMOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M YEJI0BEKA), IPH 3TOM




NEPEeBOIUTH MPAKTHUUECKYIO 33a4y B yU€OHYIO, BBIACIATh CYILIECTBEHHBIE
CBOMCTBA (IPU3HAKK) GU3UUECKUX SIBICHUI;

J OIMCBIBATh U3yUYEHHbIE CBOMCTBA Te U (PU3UUYECKHE SBICHHUS,
UCNOB3Ys (PU3NYECKUE BEIMYUHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTb TeJla
IIPY HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IIEPEMELLIEHUE, ITYTh, YIII0Bast
CKOpOCTb, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOTHOTO TIa/ICHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIBC CHUJIbI, MEXaHUYeCcKast
paboTa 1 MOIHOCTh, IOTEHLMAJIbHAS SHEPTUs TeJa, IOJHITOrO HaJ
MIOBEPXHOCTBIO 36MJIU, IOTEHI[UAJIbHASL SHEPTHUS CKATOU MPYKUHBI,
KHHETHYECKasi SHEPrHsl, OJHAsi MEXaHWYeCKasl SHEPIus, IepHo] U 4acToTa
KOJIeOAHUH, JUTMHA BOJHBI, IPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA,
HoKa3aTesb PEeIOMIICHUs CPeibl), IIPU ONMCAHUU IPABUIIBHO TPAKTOBATh
(bu3nUecKnii CMBICI HCIIOJIb3YEMbIX BETMYNH, 0003HAYCHHS U €TUHHIIBI
(bU3UUECKUX BETUYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIME TAHHYIO
(u3NYECKYIO0 BEJIMYMHY C APYTUMU BEJIMYUHAMU, CTPOUTD I'paduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

o XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBJICHUS U MPOLIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHUs YHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUS,
HPUHLUI CYNEPIIO3ULMH CUJI, IPUHIIMIT OTHOCUTENILHOCTH [ anuies, 3aKOHbI
HeproTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAYKEHUS U MPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsIIOBOI'0 U MAaCCOBOT'0 YUCE IPH SIIEPHBIX
peakuusx, Py 3TOM J1aBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3aIlIUCHIBATh
€ro MaTeMaTU4eCKOe BBIPAKECHUE;

o OOBSICHATH (PU3UUECKUE TIPOLIECCH M CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
NPUYMHHO--CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX
1aroB ¢ ONOpOi Ha 2—3 U3yYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemaTh pacu€THbIe 3a1a4n (OMUparoIrecs Ha CUCTeMy u3 2—3
YpaBHEHHUI), UCTIONbB3Ys 3aKOHBI U OPMYJIbI, CBSA3BIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33[]a4M 3alMChIBaTh KPaTKOE YCIOBUE,
BBISIBJISITH HEJJOCTAIOIIME WM N30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U
(bopMyIbl, HeOOXOAUMBIE JJIs PELIeHNUs, TIPOBOAUTH PAacU&Thl M OLIEHUBATh
PEATUCTUYHOCTD OTYYEHHOT0 3HaYEHUS! PU3NYECKON BETUUHHBI;

o pacro3HaBaTh poOJIeMbl, KOTOPbIE MOXHO PEIIUTh IPU ITOMOLIH
(U3UUECKUX METOI0B, UCTIOJIb3YS OUCAHNE HCCIEIOBAHNUS, BBLACTATD
IIPOBEPSIEMOE MPEIITOJIOKEHNE, OLIEHUBATh MPABHIIBHOCTH MOPSIIKA
IIPOBEJEHUS MCCIEA0BaHNUs, 1€IaTh BbIBObI, MHTEPIIPETUPOBATH PE3YIbTAThI
HaOIIO€HUH U OIBITOB;

o MPOBOJIUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SBICHUN WU
¢du3nueckux cBOMCTB Tel (M3ydeHue BTOporo 3akoHa HeioToHa, 3aKkoHa
COXpaHEHHUs SHEPTUH, 3aBUCUMOCTh NIepuoa KojaeOaHui py>KMHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMITTUTY IBI MAJIBIX KOJIEOaHUM, TPSMOIMHEITHOE pacipOCTpaHEHHE CBETA,
pasiockeHue 0esIoro cBeTa B CIEKTP, U3yYeHHE CBOWCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB U300pakeHus IpeIMeTa B coOUparoliei TuH3e,
HaOJII0IeHNE CIUIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHNUs):
CaMOCTOSTEIIbHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUSs, ONKUCHIBATh XOJ] OIBITA U €r0 Pe3yabTaThl, (POPMYIHPOBATH
BBIBO/IbI;

o MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH,
orpeieNsis CpejHee 3HaUeHNEe H3MepsieMol BeIMYMHBI ((POKYCHOE pacCTOsTHUE




cobuparotei TMH3b1), 000CHOBBIBATH BBIOOP CIIOCO0a M3MEPEHUS
(m3mepuTenpHOro Mpubdopa);

o MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PM3UYECKUX BEITHYUH C
UCTIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBIKEHHH 03 Ha4allbHOW CKOPOCTH, MepHo/ia KoieOanui
MaTeMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJIa OTPAYKCHHUSI
CBETa OT yIJIa MaJIeHHs U yIJia IPeJIOMIICHUS OT yIJjla MajeHus): IIIaHNPOBATh
UCCIICIOBAaHHE, CAMOCTOSITEIILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH
pe3yIbTaThl MOTYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJIE TAOIHI U
rpaduKOB, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

o MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITUYUH (CpeTHssA
CKOpOCTb M YCKOPEHHE TeJla PH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOTHOTO TaJICHUS, KECTKOCTh MPYKUHBI, KO3()PHUIIUEHT TpeHUs
CKOJIBKCHUSI, MEXaHW4YecKast paboTa M MOIIHOCTh, YaCTOTA U TIEPHO/]
KOJICOAaHUH MaTeMaTHYECKOT0 U MPYKHMHHOTO MasTHUKOB, ONITHYECKAs CHJIa
coOMparomIel JIMH3bI, PaIMOAKTUBHBIN (HOH): TUIAHKPOBATH U3MEPEHUS,
COOMPaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJHSTH U3MEPEHUSI, CICIYs
NPEUI0KEHHON HHCTPYKIIUH, BEIYUCIIATH 3HAUCHUE BETHYUHBI U
AHAJTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI C YIETOM 3aJaHHOMN MOTPEITHOCTH
U3MEPEHHU;

o coOJIrOIaTh MpaBHJIa TEXHUKK O€30MACHOCTH IIPU paboTe ¢
71a060paTOPHBIM 000PYIOBAHHEM;
o pa3nu4aTh OCHOBHBIC MPU3HAKHA N3YYCHHBIX (DH3UUECKUX MOJICIICH:

MaTepHuaibHasi TOuKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHHUK CBETA,
Ty, TOHKasl JIMH3a, TUIAHeTapHas MOJIENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO
Anpa;

o XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U
TEXHUYECKHUX YCTPOUCTB C OMOPOIl Ha UX ONMuUCaHMA (B TOM YHCIE: CIUAOMETP,
JATYNKH TTOJIOKEHUS, PACCTOSIHUS 1 YCKOPEHHUS, paKkeTa, 9X0JIOT, OYKH,
HepucKoI, ¢poToanmapar, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOII, 103UMETP,
Kamepa BuiibcoHa), UCTIONIb3YsI 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

o WCTIOJIH30BATh CXEMBI M CXeMaTUYHbIE PUCYHKH N3y4EHHBIX
TEXHUYECKHUX YCTPOUCTB, U3MEPHUTEIBHBIX IPUOOPOB M TEXHOJIOTUIECKUX
IPOIIECCOB MPH PEeIICHUH y4eOHO--IIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI
JUTSI IOCTPOEHUS U300payKeHUH B IJIOCKOM 3epKajie M cOOMparolieil TnH3e;

o MPUBOAUTH IPUMEPHI (HAXOIUTHh HH(POPMAIIHIO O TPUMEPAX )
MPaKTUIECKOTO MCITOJIb30BaHMS (PU3NIESCKUX 3HAHUN B TIOBCETHEBHOW KH3HH
Juis o0ecrieyeHns: 6e30MacHOCTH MpH 00palieHnH ¢ pudopamu u
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 37I0POBBS M COOTFOICHUSI HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPY)KAIOILEH CpEeLE;

o OCYIIECTBIISITH MIOUCK HH(OpMAINK (PU3HIECKOTO COAEepIKaHUs B
HHTepHeTe, caMOCTOSITETHHO (OPMYIHAPYS TIOUCKOBBIN 3aIIPOC, HAXOINUTh
MYTH ONpeeNeHHs JOCTOBEPHOCTH MOTyYeHHOM nH(pOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTENBHBIX HCTOYHHKOB;

o UCIOJIb30BATh MPH BBHIOJIHEHUU YUEOHBIX 3a/JaHUI HAyYHO--
HOMYJSPHYIO TUTEPATYpy (PU3UUECKOT0 COJIEpKAHMS, CIIPAaBOYHbIE
MaTepuabl, pecypchl cetu HTepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCEbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
nH(OpPMaIIMU U3 HECKOJIBKMX HCTOYHUKOB (DU3NYECKOTO COACPIKAHMUS,




MyOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOM MU HCCIIEA0BATENbCKOM
JIEATEIIbHOCTH, ITPX ATOM T'PAMOTHO HCIOJIb30BATh U3YYEHHbIN MOHSITUHHBIN
amnmapar u3y4aeMoro pasjena (pU3uKd U COIPOBOXKIATH BBICTYIUICHHE
npe3eHTalmen ¢ yu€ToM 0coOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.




