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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIIEro 00pa30BaHMs COCTABIICHA HA OCHOBE MOJIOKEHUHN U
TpeOOBaHM K pe3ysIbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTebHON MPOTPaAMMBI,
npezacrasieHHbx B DI'OC 00O, a Taxxke ¢ yuérom eaepaiibHoi paboyei mporpaMMbl BOCIUTAHUS U
Konuenmuu npenogaBanust yueoHoro npeamera « Pu3uka.
Copneprxanue mporpamMMsl 1o (pU3MKe HApaBIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOIH IPaMOTHOCTH
00y4aroluxcsi U OpraHu3aluio u3yueHus GU3NKU Ha JesITeIbHOCTHON OcHOBE. B mporpamme no ¢gusuke
YUUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamMera B peanuzainuu Tpedopannii ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M METaIlPEIMETHBIM pe3yJibTaTaM O0yUYeHUs, a TAK)KE MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUsL.
[Tporpamma no (pusmke ycraHaBIMBAET paclpe/iesieHne yueOHOro MaTepurara 1o rogam ooyuenus (o
KJ1accaMm), Ipey1araeT NPUMEPHYIO IIOCIEA0BaTENbHOCTh U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO CO/IEPKAHUS U Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcsl.
[Iporpamma no ¢usuke papaboTaHa C LEIbI0 OKAa3aHUS METOINYECKOM MOMOIIY YYUTEIIO B CO3TaHUU
paboueii MporpaMMebl 10 y4eOHOMY MPEAMETY.
OusmKa SIBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOJIBKY
duznyecKue 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUI, U3y4aeMbIX XUMUEH, OMoorueii, acTpoHOMHEH
U U3MUECKOil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, PEIOCTABIISIET
Haubosee scHble 00paslibl MPUMEHEHUS HAYYHOT'0 METO/1a TIO3HAHMSI, TO €CTh CII0Cc00a MOTyueHust
JIOCTOBEPHBIX 3HAHUN O MUPE.
Opna 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(OopMUPOBAHNUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpECA K HAyKe y 00y4aroIuXcs.
e l3yuenue Qu3uku Ha 6a30BOM YPOBHE MPEANONATAET OBIAJACHUE CICTYIOIIMMHA KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAy4YyHO OOBSCHATH SIBJICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HayUHbIE JOKA3aTENbCTBA ISl IOTYUEHUSI BHIBOJIOB.
Henu nzydyenust Gpu3uku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus onpenenaeHsl B Konnenuu
npenoAaBanus yueOHoro npeamera «dusnka» B 00pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanum,
pean3yIoNuX OCHOBHbBIE 00111€00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKIEHHOH pemenneM Komeruu
MunuctepctBa npocserienust Poccuiickoit @eneparuu (mpotokon ot 3 aekadps 2019 r. Ne [IK4BH).
Henun uzyvyenus ¢puznkm:
e [pUOOpeTeHue UHTEpeca U CTPEMIICHHS 00YJaIOLINXCsl K HAyYHOMY M3YYEHUIO IPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/E MM03HaHUs U (OPMUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOLIECHHUSI K OKPYXKAIOLIUM SIBIICHUSM;
e (QopmupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUs: OCHOB CTPOCHUS MATEPUH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (PU3HKHU;
e (opMupoBaHHEe NPEICTABICHUN O POIU (HUUKHU TSl pa3BUTHS JIPYTUX €CTECTBEHHBIX HAayK, TEXHUKU
1 TEXHOJIOTHI;
® pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oynyiiel npodhecCHOHATbHOM e TeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.
JlocTikeHue 3THX 1eJiei mporpamMMsl 1o pU3UKe Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1a4:
e [puoOpeTeHue 3HaHUH O AUCKPETHOM CTPOCHHUHU BEIECTBA, O MEXAaHUYECKHX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHne yMEHUI OMKUCHIBATh U OOBIICHATH (PU3NUECKHE SABJICHUS C UCIIOIb30BAaHHEM
MOJTYYECHHBIX 3HAHU;
® OCBOEHHE METOJOB PELICHUS MPOCTEHIINX PAaCUETHBIX 337a4 C UCTIOIb30BaHNUEM (PU3HUECKUX
MoJjieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;
® pa3BUTHE YMEHUI HaOMI0AaTh IPUPOIHBIC SBJICHHS U BBITOIHATH OMBITHI, JAOOpAaTOPHBIE pabOTHI U
HKCIIEPUMEHTANIbHbIE UCCIIE0BAHMS C UCTIOIb30BAHUEM N3MEPUTEIBHBIX TPHOOPOB;
e OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMaIUEl PU3NIECKOr0 COoIep KaHus, BKIItoUask HH(GOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAIU3 U KPUTHUYECKOE OLIEHUBaHNUE NH(OpMaLIUK;
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® 3HAKOMCTBO cO chepamu mpodeCCHOHATHHON ACSITENLHOCTH, CBI3aHHBIMU C PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU HA JOCTHKEHUSIX (DU3MUECKON HAYKH.
Ha uzyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB ( 2 yaca B Heziel0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacc — 102
yaca ( 3 yaca B HEJIEIIO).

[Tpennaraemslii B iporpaMme mo Gpusuke nepeyeHs J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKTep, YIUTENb JeflaeT BEIOOp MpoBeieH s 1a00paTOPHBIX PadOT U OMBITOB C
y4€TOM UHJIMBUIYaTbHBIX OCOOCHHOCTEH 00Y4arOIIMUXCs, CIIUCKA SKCIIEPUMEHTANIbHBIX 3aJaHu,
npeJiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa Mo (hU3HKe.

COIJEPKAHUE OBYYEHUSA
7 KUIIACC
Pazoen 1. @u3uka u eé posb 6 NOZHAHUU OKPYHCAIOUE20 MUpA.
®usznka — HayKa o npupoje. SAsnenus npupobl. Puznyeckue ABICHUS: MEXaHUYECKHUE, TEIIIIOBhIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouznyeckue BenuyuHbl. M3mepenue dpuznueckux Bennuud. Gusnueckue npudopsl. [lorpemHocTs
u3MepeHnii. MexayHapoaHas CUCTEMA €IHHMII.
Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKU U3y4aloT MpUpoAy. EcTecTBeHHOHAYYHBINH METO]] ITO3HAHUS:
Ha0JII0/IeHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTES,
o0BsicHeHHe HaOMIoAaeMoro sBieHus. Onucanue GU3NYecKuX SBICHUIN C MOMOIIBIO0 MOJIEICH.
Jlemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®wuznyeckue NpuOOPHI U MPOIeTypa MPSIMBIX U3MEPEHUH aHATIOTOBBIM U U(POBBIM MTPHOOPOM.
Jlabopamophvie pabomvl u onvimel.

1. Ompenenenue MEHBI ASICHUS KB H3MEPUTEIBHOTO TIpHOOpA.
H3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenue pa3MepoB MaJbIX TE.
W3mepeHue teMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPBhI.
[IpoBenenue rccien0BaHus MO MPOBEPKE TUIIOTE3bI: JAINbHOCTD MOJIETA IAPUKA, MYILIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIlIE, UeM OO0JIbIlIE BHICOTA ITYCKA.
Paszoen 2. Ilepgonauanvhnvie céedenun 0 cmpoeHuu euiecmed.
CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE
BELIECTBA.
JBr>xenue yacTuil BemiecTBa. CBs3b CKOPOCTH ABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nBuxkeHue, 1ud¢ys3us. BzanMmoaeiicTBue 4acTuil BellecTBa: NPUTHKEHUE U OTTATKHUBAHUE.
ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE ra30B, JKUJKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX ) TEI.
B3anMocBsI3b MeXy CBOMCTBAMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
Llemoncmpayuu.

1. HaOnronenue 6pOyHOBCKOTO ABM)KECHHUS.

2. Habmonenue nuddysuu.

3. HalGmronenue siBneHuil, 00ObACHAIOMNXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUIl BEIIECTBA.
Jlabopamoprvie pabomol u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PSIOB (C UCIIOIB30BaHUEM (PoTorpaduii).

2. OnpITHI 10 HAOJIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazoen 3. /leusicenue u e3aumooeiicmeue me.l.

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JIBH>KeHHE. CKOpocTh. CpetHssl CKOPOCTh ITPU
HEpPaBHOMEPHOM JIB)KEHUU. Pacuér myTu u BpeMeHH JIBH>KESHHUSI.
SBnenue nHepuuu. 3aKoH HHEpUUU. B3anmozeiicTBue Ten Kak IpuYrMHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTs BemecTBa. CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B
eIMHHIIE 00BEMA BEIIECTBA.
Cuita Kak xapakTepHuCcTHKa B3aumMoaecTBus Ten. Cunna ynpyroctu u 3akoH ['yka. I3mepenue cuibl ¢
MOMOIUIbIO AMHAMOMETpA. SIBJIeHUE TATOTeHUs U cuiia TshkecTd. Cuiia TsSKeCTH Ha Jpyrux miaHeTax. Bec
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tena. HeBecomocTs. CroxeHMe cuil, HaIIpaBJIEHHBIX 110 OJHON NpsiMoi. PaBHoxelcTByOoImas cui. Cuna
TpeHust. TpeHHe CKOIbKEHUS U TpeHUe MoKos. TpeHue B pupoje U TEXHUKE.
Jlemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
H3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.
Habumtonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopmvie pabomvl u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHUS (LIapUKa B KUAKOCTH, MOJENH AIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajiee).
2. OrmpexenieHne cpeHel CKOPOCTU CKOJBXKEHUsS OpyCKa WK IIapHUKa M0 HAKIIOHHOMW MJIOCKOCTH.
Omnpenenenue MIOTHOCTUA TBEPAOTO Tena.
4. OmbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEHUS (JeOpMali) MPYKUHBI OT TPUII0KESHHOM
CUJIBI.
5. OnbIThl, AEMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHUS OT BEca TeJla U XapakTepa
COTPHUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3zoen 4. /lasnenue meépovix me, HcuoKocmelil u 2azoe.
Jasnenue. CriocoObl yMEHbIIICHUS ¥ YBEIMUEHUs AaBieHus. J[apnenue raza. 3aBUCUMOCTh JIaBIICHUS Ta3a
oT 00béMa, Temrieparypsl. Ilepenada naBneHus TBEPABIMU TeIaMH, )KUIKOCTSIMU U razamu. 3akoH [lackans.
[THeBMaTHUeCKHEe MAaITUHBI. 3aBUCUMOCTH JIaBIICHUS )KUJIKOCTH OT TI1yOMHBL. [ uapocTaTHueckuil mapaaokxc.
Coobmarommecst cocyasl. [ uapaBindeckne MeXaHU3MBI.
AtMmocdepa 3emnu u atMmocdepHoe naBneHue. [I[puunHbI CyliecTBOBaHUS BO3AYIIHOW 000I0YKH 3eMIIH.
OmnsiT Toppuuennu. M3mepenue atMocepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenus atMochepHOro JaBiIeHHUS.
JlelicTBHE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromias (apxumea0Ba) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxoriaBanue.
Jlemoncmpayuu.
3aBUCHUMOCTb JIaBIICHUS T'a3a OT TEMIIEPATYPhIL.
Ilepenaya naBiieHUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnueckuii npecc.
[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.
3aBUCHMOCTh BBITAJIKHBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeNa U MIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.
VYcnoBue miaBanus TeN: MJIaBaHUE WK OTPYKEHHE TN B 3aBUCUMOCTH OT COOTHOILLIEHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.
Jlabopamopmvie pabomubl u onvimeol.
1. HccrnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCTH TeJa.
2. OmnpeneneHue BBITAJIKUBAIONIEH CHIIbI, JEHCTBYIONIEH Ha TEIO0, HOTPYKEHHOE B )KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT MAaCChI
Tena.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKNUBAOIIEH CHIIBbI, JEHCTBYIOLIEN HA TENO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KHUJIKOCTH.
5. KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OIIPENEICHHUE €€ TPY30M0AbEMHOCTH.
Pazoen 5. Paboma u mowynocme. Iuepeus.
Mexanuueckast pabota. MOIIHOCTb.
[TpocThie MexaHU3MBI: pblyar, 0JI0K, HAKJIIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecHs peruara. [Ipumenenue
IpaBUJIa paBHOBECHS pblyara K 0JI0Ky. «3050Toe mpaBuio» Mexanuku. KI1J] mpocTeix MexaHU3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprusi. Kunetnueckas u noreHuuanbHas sHeprus. IIpeBpaiuenne ogqHoro Buaa
MEXaHUYECKOM dHEepruu B APyroul. 3aKOH COXpaHEHHS SHEPTUU B MEXAHHUKE.
Jlemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamophvie pabomvl u onvimol.
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2. Ompenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBIXKECHHHU Tella 110 TOPU30HTAIBHON
MIOBEPXHOCTH.

3. HccnenoBanue yciaoBUI paBHOBECHS pblyara.

4. HWzmepenue KII/[ HaKIOHHOM MIOCKOCTH.

5. HN3ydeHue 3aK0Ha COXpaHEHUS] MEXaHUYECKOU SHEPTUH.
8 KUIACC

Pazoen 1. Tennoswvie agnenus.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIeKyJd. ONbIThI, IOATBEPKAAIOIINE OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.
Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammmueckue u amopgHbIe Tena.
OObsicHeHHE CBOICTB ra3oB, >KUJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHUN MOJIEKYISIPHO--
KHHEeTH4YecKol Teopun. CMauMBaHKE U KallWJUIAPHBIE IBJIEHUS. TENI0BOE pacCIIMPEHUE U CKATHE.
Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEILUIOBOTO ABMKEHUS YaCcTULl. BHYTpeHH:s sHEprus.
Crioco0b1 M3MEHEHUs BHYTPEHHEW YHEPTUU: TeIIonepeaaya u coBepuieHne padbotel. Buapl Teronepenayun:
TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3JIy4CHHE.
KonudecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BEIIECTBa. TeMI000MEeH U TETIOBOE PAaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepaeBaHNEe KPUCTAIIIMYECKUX BEIIECTB. Y AeNbHas
teriota masienus. [lapooOpazoBanue u kouaeHcanus. Ucnapenue. Kunenue. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.
BnaxnocTs Bo3ayxa.
OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.
[punnuns! padots! Temnosbix asurateneit KI1/1 rernnosoro asurarens. TennoBble IBUraTeNu U 3allUTa
OKPY’KaroIlle cpebl.
3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPOLECCaX.
Jlemoncmpayuu.

1. HaOnronenue 6pOyHOBCKOIO ABUKEHHUS.
Habmonenue nuddysun.
Habumronenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUIM.
Habmtoienue TemnoBoro pacivpeHus Ted.
V3MeHeHne naBlieHus ra3a Npu U3MEHEHUN 00bEMa U HarpeBaHUM UJIU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunae! Tenonepenaun.
OxJaxJieHne Ipu COBEPLIEHUN PaOOTHI.
. HarpeBanue npu coBepiieHnr pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HabmroneHue KumeHwus.

12. HabGnrofeHue mocTOsSIHCTBA TeMIIepaTyphl MIPH TIABJICHHUH.

13. Moenu TEeIIOBEIX ABUTATENIEH.
Jlabopamophvie pabomol u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

00N U AW

2. OmnbITHI 10 BBIPAIIMBAHNIO KPUCTAJIOB [IOBAPEHHOMN COJIM WJIM caxapa.

3. OmnbIThl IO HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.

4. Ormpenenenue NaBjiIeHUs BO3AyXa B OaJIOHE IITPULIA.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb JIaBJICHHS BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHUs WU
OXJIAXKICHUS.

6. IIpoBepka runoressl IMHEHHOM 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUECKON

TpyOKe OT TeMIeparyphbl.

7. HaOnroneHue n3MeHEHUs BHYTPEHHEH HEpPTruu Tesa B pe3ysbTaTe Terionepeiadu 1 padboTsl
BHEIIHUX CHUII.

8. MHccnenoBanue siBIeHUS TEIUI00OMEHA IPU CMEIIMBAHUK XOJIOIHOM U ropsiueld BOABI.

9. OmpeneneHne KOJIMYECTBA TEIIIOTHI, TOIYYEHHOTO BOJIOH MPH TEMIOOOMEHE ¢ HarpeThiM
METAITNYECKUM LIUINHIPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca HCHapeHusl.

12. Onpenenenne OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.
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13. Onpenenenue yieabpHON TEIJIOTHI IIaBICHUS JIbJA.
Pazoen 2. dnekmpuueckue u MazHummHbwle A61€HUSL.
Onektpusanus Ten. [[Ba pona anexkTpuieckux 3apsaoB. BzaumoneiictBue 3apsukeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOICUCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apAI0B U PACCTOSHUS MEXTY
TeJIaMu).
Onekrpuueckoe noje. Hanpspk€HHOCTD 37eKTpruuecKoro modjs. [IpuHmn cynepno3uinu 31eKTPUIeCKIX
noJiei (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTapHbIN eKkTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U JUDJIEKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsijia.
DNEeKTPUUECKU TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. VICTOUHUKH MTOCTOSIHHOTO TOKA.
JleficTBUSI SNIEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U
razax.
Onexrpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHNE IPOBOIHUKA. Y AETIBHOE
COINpoTHBIIEHHUE BemlecTBa. 3akoH Oma 15 yyactka nenu. [locnenoBarenbHoe U mapaienbHOE COSUHEHHE
MIPOBOJIHUKOB.
PaboTta 1 MOITHOCTB AJIEKTPUUECKOro Toka. 3akoH J[xoyna—JleHma. DnexkTpruueckue Henu u noTpeduTenu
AIIEKTPUUYECKON 3HEpPruu B ObITy. KOpoTKOE 3aMBIKaHUeE.
[ToctositHHBIE MarHUTHI. B3anuMoielicTBUE TOCTOSTHHBIX MarHUTOB. MaruutHoe mnosie. MaruutHoe mosie
3emuin U ero 3HAYCHHE sl KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE MoJIe SJIEKTPUUYECKOTO TOKA.
[IprMeHeHue IeKTPOMAarHuTOB B TEXHUKE. J{efiCTBUE MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKa. Vcrosib30BaHue 3JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPAHCIIOpTE.
Omnbrtel @apazes. SABnenue snekTpoMaruuTHoM UHAYKIUU. [IpaBuno Jlenna. Dnexrporeneparop. Criocoos
MOJTyYEHUS NIEKTPUIECKON IHEPTUH. DIEKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOYHHKAX SHEPTHH.
Jlemoncmpayuu.
DneKkTpuszanus Ted.
JIBa poja NEeKTPUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPsHKEHHBIX TEI.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aK0H COXpaHEHUs AMEKTPUUECCKUX 3aPsII0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUH DJIEKTPUUECKOTO MOJIS.
N cToyHNKM TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUI TOK B )KUJIKOCTH.
I"a3z0BbIii pa3psa.
N3mepenne cuiibl TOKa aMIepMETPOM.
W3mepenne 31eKTpUYECKOro HaIPsKEHUsT BOJIBTMETPOM.
Peocrar u marazuH COpPOTUBIIEHUN.
B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.
MonennupoBaHue HEBO3MOXKHOCTH pa3iesieHuUs MOJICOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
OmnbIT OpcTena.
MaruutHoe noJie Toka. JEeKTPOMArHHUT.
JlelicTBME MAarHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.
Onbitel @apages.
3aBUCHUMOCTH HaIpaBJIeHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.
JlabopamopHvie pabomol u onvimol.

1. OnbIThI 110 HAOIIOACHUIO DJICKTPU3AIUN TEJT MHIYKIIMEH U TIPU COMIPUKOCHOBEHUH.

2. HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKHU U AUDJIEKTPUKH.

3. COopka u mpoBepKa padOTHI AIEKTPHUUECKON TN MMOCTOSTHHOTO TOKa.

4. W3mepeHue u peryanpoBaHuE CUIIbI TOKA.
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W3mepeHue U peryaupoBaHue HapsHKEHNUS.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpPsDKEHUS Ha PEe3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTUBIICHNS IPOBOJHUKA OT €r0
JUIMHBI, IJIOLIAAH ITOIEPEYHOr0 CEYEHHs U MaTepuaa.

8. IlpoBepka nmpaBuia CI0XKEHUS HANPSDKEHUH MTPU MOCIEI0BATEIBHOM COEIUHEHUN ABYX PE3HCTOPOB.

9. IlpoBepka npaBuia JUisl CUJIbl TOKA IIPU MAapaJIEIbHOM COEIMHEHNUN PE3UCTOPOB.

10. Onpenenenue paboThI MEKTPUUECKOr0 TOKA, HAYILErO Yepe3 pe3ucTop.

11. Onpenenenue MOLUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIEIIEMON Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Yepe3 JIaMIIOUKY, OT HalpsKEHUs Ha HEl.

13. Onpenenenue KII1/I narpeBarens.

14. UccrnenoBanne MarHUTHOI'O B3aUMOJICHCTBUS IOCTOSHHBIX MarHUTOB.

15. 3ydyenue MarHuTHOTO MOJIS TOCTOSTHHBIX MAarHUTOB IIPU MX OOBETMHEHUH U Pa3/ICICHUN.

16. UccnenoBanue neicTBUA SIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CUJIbI B3aUMOJEHCTBHS KaTyUIKH C TOKOM U MarHuTa OT
CHJIBI TOKA U HalpaBJIEHUs TOKA B KaTyILKeE.

18. M3yuenue neiicTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue u u3ydyeHue padoThl 3JIEKTPOABUraTEs.

20. Uzmepenune KIIJ] anekTpoBUraTesIbHON YCTaHOBKHU.

21. OnBITHI 10 UCCIIEAOBAHUIO SIBJIICHUS 3JI€KTPOMAarHUTHON MHIYKIIMU: UCCIIEI0BaHUE U3MEHEHUI

3HAUEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC
Pazoen 1. Mexanuueckue senenus.
Mexannueckoe aBuxeHue. Marepuanbhas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBWXeHUs. PaBHOMEpHOE NpsiMOJIMHEHHOE JBIKeHUE. HepaBHOMEpHOE MPSMOIMHEHHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAsI CKOPOCThH TeJla TP HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE npsaMonHerHoe BnxkeHne. CBoOoaHoe nmageHue. OnbiTol [anues.
PaBHOMepHOE ABMMXKEHUE TI0 OKpYkHOCTHU. [leprnoa u yactora obOpamienus. JIlunelHas u yrjaoBasi CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.
[Iepsebiii 3ak0H HeroTona. Bropoi 3akon Hetorona. Tperuii 3akon HerotoHa. [IpuHImn cynepno3unuu Cuil.
Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUSI CKOJIbKEHHUSI, CUJ1a TPEHUS TOKOs, APYTHE BUbI
TpPEHHUS.
Cuna TsDKeCTH M 3aKOH BCEeMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J|BiKeHue miaHeT
Bokpyr Comnnia. [lepBas kocmudeckasi ckopoctb. HeBecoMocCTh U neperpysKu.
PaBHOBecue matepuanbHOi TOUKU. AOGCONMIOTHO TBEPI0E Teno. PaBHOBEcHEe TBEPIOTO TeNa ¢ 3aKpeIIEHHON
OChIO BpanieHust. MomeHT cuiibl. LleHTp TsxecTu.
Nmnynsce Tena. U3menenue ummnynbca. UMnysnbse cuibl. 3aKOH COXpaHEHUs! uMITylibca. PeakTuBHOE
JIBIDKCHHE.
Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U pabOTHI.
[TorennmanbHast 3HEPTUs TeNA, MOIHITOTO HAJl TOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEPTUS CKATON
npyxkunbl. Kunernueckas sueprusi. Teopema 0 KHHETUYECKON YHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKOM
SHEPIUH.
Jlemoncmpayuu.

e HaOmroneHne MEXaHNYECKOTO IBMKEHUS TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

e (CpaBHEHME NYTEH U TPACKTOPUM IBUKEHHUS OJTHOTO M TOTO KE TEJIa OTHOCUTEIBHO Pa3HbIX TEN
OTCuYéTa.
N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JIBUKEHUS.
Habmronenne ABMXKEHUS TeNa MO OKPY>KHOCTH.
Habmroienne MmexaHn4eckux sBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOMHETa (PU3HKH.
3aBUCUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmronenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEll.
N3MeHeHue Beca Tenna Npu yCKOPEHHOM JBHKEHUU.
Ilepenaua uMIynbca Ipu B3aUMOJAEHCTBUH TEIL.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 46 ot 03.11.2023. UcnonHutens: MopbyHosa E.H. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 22. CtpaHnua cosgana: 03.11.2023 08:41 =¥ TATAPCTAH



[TpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBUH TEIL.
CoxpaHeHre UMIyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUMU.
CoxpaHeHue UMITyJbca IMPH a0COIOTHO YIPYTOM B3aHMOJCHCTBUH.
Habmioienue peakTHBHOTO IBHKEHUS.
CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.
e (CoxpaHeHHEe MEXaHMUYECKOW SHEPTUH MPU JBUKEHUU Tea MO/ ACHCTBUEM IIPYKUHBI.
Jlabopamopmvie pabomobl u onvimeol.
1. KouctpyupoBanue TpakTa [Jisi pa3roHa U JaJIbHEUILEro paBHOMEPHOTO ABUKEHUS IAPUKa UITH
TEJICKKHU.
2. Ormpenenenue cpeaHel CKOPOCTU CKOJIbKEHUs OpycKa WM JBUXKEHUS [IApUKA 110 HAKJIOHHOM
IIJIOCKOCTH.
OrnipezenieHre yCKOPEHUs Tea Mpyu paBHOYCKOPEHHOM JIBUXKEHUHU 10 HAKJIOHHOM MJIOCKOCTH.
4. HWccrnenoBaHue 3aBUCUMOCTH MMYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JABM)KEHUU 0e3 HauaabHOU
CKOPOCTH.
5. TlpoBepka runotesbl: €CJId IPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHOM CKOPOCTH MyTH
OTHOCSITCSI KaK psAJl HEUYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAJIBHOT'O JaBJICHUS.
Onpenenenne KodhHUIUEHTA TPESHUSI CKOJBKCHHSL.
Ornpenenenne KECTKOCTU MPYKUHBI.
Ornpenenenne padoThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBHKEHUH TeJIa 10 TOPU30HTAIBHOM
MOBEPXHOCTH.
10. Onpenenenue paboOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME TPy3a € UCIIOIH30BAHUEM HETIOIBU)KHOTO U
MOJIBUKHOTO OJIOKOB.
11. 3y4yeHue 3akoHa COXPAaHECHHS SHEPTHU.
Pazoen 2. Mexanuueckue Ko1e0anus u 0JHbl.
Konebarenpaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHHIA: IEPHO/I, YACTOTA, aMILIUTY/A.
MaremaTtnueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaiiienue sHepruu npu KojaedaTreabHOM ABUKCHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndyeckue BoiaHbl. CBOHCTBA
MexaHu4ecKux BOJH. [IpoonabpHbIe U nonepedHble BOIHbBL. JlJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPIOM TeENE, CECHCMUYECKUE BOJIHBI.
3Byk. [’ poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jlemoncmpayuu.
Habmroienue xonebanuii Tei moj JeHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.
Habmtoienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenue mpo0obHBIX U MTOMEPEUYHBIX BOJIH (HA MOJIETIN).
HabGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopmvie pabomvbl u onvimeol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.
Ornpezenienne 4acTOThl U IEPHoJia KoJeOaHuil Mpy>KMHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTH TIeproia KojeOaHuii TOIBEIIIEHHOTO K HUTH IPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHuM NMPyKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH MEepHO/ia KoJieOaHH rpy3a, OBEIICHHOTO K HUTH, OT MacChl rpy3a.
OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh MepUoa KoJIeOaHUN MPY>KUHHOTO MasTHUKA OT MAacChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yCKOpeHHUs] CBOOOTHOTO TaJCHUSI.
Pa3zoen 3. Inekmpomaznumnoe nose u 31eKmMpoOMacHUMHbIE 60IHbL.
DIJIEKTPOMArHUTHOE MOJe. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [IIkama
3JIEKTPOMAarHUTHBIX BOJIH. MICIIONb30BaHKE 3I€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DneKTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
e (CBoIicTBa JEKTPOMArHUTHBIX BOJIH.
e BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopmvie pabomul u onvimeol.
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Pa3zoend. Ceemosvie a61enus.
JlyueBasa monenb cBeta. ctounuku ceeta. [IpsiMonuHeitHoe pacipocTpanenue cBera. 3arMenust ConHua u
JIynsl. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakKeHHUs CBETA.
[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHee oTpakeHue cBera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUXCBETOBOIAX.
JInnza. Xox myuedt B inH3e. Ontudeckas cucreMa ¢oToarnmnapara, MUKPOCKOIa U Tejeckomna. ['a3 kak
ONTUYECKasl CUCTEMA. BIM30pyKOCTh U JaJIbHO30PKOCTb.
Pasnosxxenue 6enoro ceera B ciekTp. OnbiThl HptoToHA. CriojkeHue cekTpaibHbIX IBETOB. Jucnepcus
CBeTa.
Jlemoncmpayuu.
IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpakeHue cBera.
[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenominenue cBera.
e OnTHyecKHui CBETOBO/I.
e Xoj aydel B COOMPAFOIICH JIMH3E.
XoJ1 Ty4deil B paccerBarolei JIMH3E.
[Tomryuenue n300pakeHU C TOMOIIBIO JTUH3.
[Tpunuumn neiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens rnasa.
Paznoxenue 6enoro cBera B CIIEKTP.
[Tony4yenue 6en0ro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomubl u onvimeol.
2. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrijia HaJeHHUs.
3. H3yueHue xapakTepUCTUK N300pa)KE€HUs MPEAMETA B IJIOCKOM 3€pKaJle.
4. HccnenoBaHue 3aBUCMMOCTH YIUIA PEJIOMIIEHHS CBETOBOTO JIyda OT yrijia MaJeHus Ha TpaHuLe
«BO31YX—CTEKIJIO».
[Tomyuenue n300pakeHUid ¢ TOMOIIBbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOICH JIMH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
8. OmbITHl IO BOCHPUATHIO LIBETA IPEIMETOB MIPH UX HAOIIOEHUH Yepe3 LIBETOBbIE (PUIIBTPHI.
Paszoen 5. Keanmoevie asénenus.
OmneiTel Pezepdopaa u mutanerapuas Mozaens atoma. Mozens atoMa bopa. McniyckaHue 1 mOrjonieHle cBeTa
atomoM. KBaHThbI. JInHeWuaThie CIEKTPBHI.
PannoaktuBHOCTH. Anb(da, OeTa- u ramma-u3nydenus. CTpoeHue aToMHoro siapa. HykionHast Mojesns
aTomMHoro siapa. M3oronsl. PannoaktuBHbie npeBpanienus. lleproa nonypacnana aTOMHBIX 1€p.
SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAacCCOBOTO YKCeN. DHEPIHsl CBsI3U aTOMHBIX S7Ep.
CBs13b Macchl 1 sHepruu. Peaknuu cunTesa u aenenus saep. Merounuku sneprun CoiHLA U 3BE3 L.
Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIYYEHUHN HA )KMBbIE OPTaHU3MBI.
Llemoncmpayuu.
CrieKTpbl U3JIy4€HUs U TIOTJIOIEHHUS.
CrnexTpbl pa3aMyHbIX Ta30B.
CnekTp Bojopoaa.
Habmroienue TpekoB B kamepe Buibcona.
Pabora cuérurka MOHU3UPYIOIUX U3TYyYECHUH.
Perucrpanus uznydenus: npupoAHBIX MUHEPAJIOB U MIPOTYKTOB.
Jlabopamoprvie pabomol u onvimol.
1. HaOnroneHue CIUIOUIHBIX U TMHEHUYATHIX CIEKTPOB U3ITyYEHUSI.
2. MHccnenoBanue TpeKOB: M3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. H3mepeHue paaroakTUBHOTO (hOHA.
Iloemopumenvrno-0o606warouiuii Mooymo.
[ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJIb IPEAHA3HAYEH JJII CHCTEMATH3aIluNd U 0000IICHUS TTPEIMETHOTO
COJIEp>KaHUs U OIbITa JeSTEILHOCTH, TPHUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3UKH, a TAKXKE TS
MOJTOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMeHY 10 (U3MKe sl 00y4aroIuXcsl, BBIOPAaBIINX 3TOT
y4eOHBIH MpeMeT.

Y
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IIpu n3ydeHnn JAaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUnBaETCsl JOCTHKEHHE MTPEIMETHBIX M METAIIPEIMETHBIX TNIAHUPYEMBIX Pe3yIbTaTOB
o0yueHus, GOpMHUPYETCS] €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOGHUE HAyYHBIX METOJIOB UCCIIETOBAHMS
SBJICHUY TPUPOJIBI U TEXHUKHU, OBJIAJICHIE YMEHUSIMH OOBSICHATh PU3NUYECKUE SIBICHUS, TPUMEHSS
IIOJIy4CHHbBIE 3HaHUS, PEIIATh 3a/1a4d, B TOM YHCJIE KAYECTBEHHbBIC U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIINATBHO AESATEIBHOCTHBIN XapakTep JAHHOTO pa3jielia peain3yercs 3a CUET TOTo, 4TO
oOyuaroluecs BBIIOIHSIOT 3aaHNsI, B KOTOPBIX UM IPEAJIaracTcs:
® Ha OCHOBE MOJIYYEHHBIX 3HAHUH PaclO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE SIBIICHUS B
OKpPY’KaroIlle MpUpoJie U MOBCEIHEBHOM KU3HU;
® UCIOJb30BATH HAYYHBIE METOABI HCCIEI0BAHUS (PU3NUECKUX SBICHHM, B TOM YHUCIIE JUIsl IPOBEPKHU
TUIIOTE3 U MOJIyYEHHS TEOPETUUECKUX BBIBOJIOB;
® OOBSICHATH HayuyHbIe OCHOBBI HarOoJiee BaXKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUMN, HAIPUMED,
IIPAKTUYECKOI0 UCIIOIb30BAHUS PA3JIMYHBIX HCTOYHMKOB SHEPTUH HA OCHOBE 3aKOHA IIPEBPAICHUS U
COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPIHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydenne pu3mky Ha ypOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs HAIPABICHO HA JOCTH)KCHHUE JTMYHOCTHBIX,
METaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbrare n3ydenus GU3MKUA Ha YPOBHE OCHOBHOT'O 00IIIEro o0pazoBaHus y oOydaronierocs OyayT
c(OPMHUPOBAHEKI CIEAYIOIINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) maTpmoTHM4ecKOro BOCHUTAHUSA:
- IPOSIBJICHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PU3NUeCKON HAYKH;
- IEHHOCTHOE OTHOIICHUE K JTIOCTHKCHUSIM POCCUHCKUX YUEHBIX-(PH3HKOB;

2) IPakKAaHCKOI0 U IyXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

- TOTOBHOCTb K dKTUBHOMY Y4aCTHIO B O6cy)KI[CHI/II/I O6IJ.[CCTB€HHO 3HAYHUMBIX U OTHYCCKUX HpO6J’I€M,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMECHCHUCM JOCTIDKSHUH (1)I/ISI/IKI/I;

- OCO3HAaHNEC BA’)KHOCTHU MOPAJIbHO-OTUYCCKHUX NPUHIHUIIOB B NCATCIIBHOCTU y‘IéHOFO;

3) acTeTHYECKOr0 BOCIIUTAHMSI:
- BOCIIPHUSITHE 3CTETHUECKUX KauecTB (pU3NUECKON HAyKH: €€ TApMOHUYHOTO MMOCTPOEHUS], CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 TO3HAHUSA:

- OCO3HaHUE LIEHHOCTH (pr3nyecKol HaAyKH KaK MOLTHOI'O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BA)KHEUILIEH COCTaBISAIONIEN KYIbTYpPHI;

- pa3BUTHE HAyYHOH JII0003HATEILHOCTH, HHTEpeca K UCCIIE0BATENbCKOM esITeIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbSI H SIMOLMOHAIBHOT0 0JIArONOJTYYHsI:

- OCO3HaHMe LIEHHOCTH 0e30MacHOoro o0pasa KU3HH B COBPEMEHHOM TEXHOJIIOTHYECKOM MUPE, BaXKHOCTH
MpaBuJ OE30MMACHOTO TOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUUECKUM U TETIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

- chopmupoBaHHOCTH HaBbIKa pedieKcru, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TAKOTO XKe MpaBa y
JPYTOro 4eJoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- aKTHBHOE y4acCTHE B PEIICHUH MTPAKTUYECKHX 337124 (B paMKaxX CEMbH, 00pa30BaTeIbHON OpraHU3aIlHH,
ropoja, Kpasi) TeXHOJIOTHYECKOW W COIMAIbHON HAPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (U3HUECKUX
3HAHUI;

- HTHTEPEC K MPAKTUIECKOMY M3yUEHHUIO Mpodecchid, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:
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- OpUEHTAalMs Ha MpUMEHEeHHEe (PU3NYECKUX 3HAHUH JUId pelIeHus 3a7ad B 00JIaCTH OKpPY KaroIiel cpesibl,
IUTAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX IOCJIEACTBUM ISl OKPY>KAIOLIEH Cpeibl;
- OCO3HaHUE II00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOJIEM U YT UX peleHMs;

8) aganTanuu K N3MEHSIIOIIMMCA YCJIOBUSIM COUMAIBLHON U IPUPOIHOM CpPeabl:

- MOTPEOHOCTh BO B3aUMOCHCTBUY TP BBITIOJHEHUH UCCIEAOBAaHUHN U TIPOEKTOB (PU3HUECKON
HATPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- TIOBBILIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO IeATEITbHOCTb;

- MOTPeOHOCTh B (DOPMHUPOBAHHUH HOBBIX 3HAHUH, B TOM 4KCiIe (GOPMYITHPOBATH UICH, TIOHSATHUS, TUIIOTE3BI O
(bU3HYECKUX 00BEKTAX U SIBJICHUSAX;

- OCO3HaHUE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DM3UUYCCKUX 3HAHUM;

- CTpEeMIICHUE aHAJTM3UPOBATh U BBISBIISTH B3aUMOCBSI3U MTPUPOJIBI, OOIIECTBA M SKOHOMUKHU, B TOM YHCIIE C
HCITOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

- OIIEHKA CBOMX JCHCTBHIA C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPENY, BO3SMOXKHBIX TTI00aTHHBIX
IOCJICICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOCHUS MPOrpaMMBI 10 (PU3HKE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Yy
oOyuatorerocst OynyT c(opMUpOBaHbI MeTaNpeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIOIME 103HAaBaTEIbHbIE
YHUBEpCAJIbHbIE YUeOHBIE IeHCTBHS, KOMMYHHKATHBHbBIE YHUBEPCAIbHBIE YUeOHbIC ICHCTBHS,
peryJsTUBHbIE YHUBEpCAJIbHbIC YUeOHbIE 1EHCTBHSL.

Ilo3naseamenvhole ynusepcaibHule yueoHbvle Oeiicmeus
Ba3oBble JJorndyeckue JeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

e YCTaHaBJIMBATh CYILECTBEHHBIH MPU3HAK KJIAaCCU(DUKALIMU, OCHOBAHUS [yl 0000IIEHUS U CPABHEHUS;

e BBIBIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUMsS] B paccMaTpuBaeMbIX (aKTax, AAHHBIX U HAOJIIOJCHUSX,
OTHOCSILINXCS K (PU3UUECKUM SIBIICHUSM;

e BBIBIATh MPUYUHHO-CIEACTBEHHBIE CBA3M NpPHU HM3y4yeHUH (PU3MUECKUX SIBJICHUI W MPOLIECCOB, JEaTh
BBIBOJIBI C MCIIOJB30BAHUEM JEAYKTUBHBIX W HMHJIYKTHUBHBIX YMO3AKJIIOUEHHH, BBIIBUIaThb TUIOTE3BI O
B3aMMOCBS3SX (PU3MUECKUX BEIUYUNH;

e CaMOCTOSTENILHO BBIOMpaTh CHOCOO pelieHus y4eOHOW (u3MuecKkoi 3anauM (CpaBHEHHE HECKOJIbKUX
BapHaHTOB PELLEHUs, BBIOOp Harboiee MOIXOIAIIET0 ¢ YUETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble nuccienoBareibcKue AeCTBHUA:

e  HCIOJB30BATh BOMPOCHI KaK UCCIICAOBATEIILCKUNH HHCTPYMEHT TIO3HAHUS;

e TIPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHYy OIIBIT, HECJIOKHbIM (U3MUECKUN 3KCIIEpUMEHT,
HEOOJIBIIIOE HCCIIeIOBAHNE (PU3UUECKOTO SIBIICHHUS;

L] OLCHUMBATb Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IHq)OpMaIII/IIO, MOJIYYCHHYIO B XOJC HCCICAOBAHUA HIIN
IKCIIEPUMEHTA;

e  CaMOCTOATENTHHO (OPMYITUPOBATH OOOOIIEHMS] W BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO HAOIIOJIEHUS,
OIIbITa, UCCIICAOBAHUAA,

L] IMPOTrHO3UPOBATE BO3MOXKHOC z[anLHel‘/'Imee pa3sBUTHC (1)I/I3I/I‘ICCKI/IX mponeccoB, a TaKXE BBIABUIATb
MMPECATIOJIOKCHU A 06 HX pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:

e TPHUMEHSTH Pa3IMYHBIC METOIBI, HHCTPYMEHTHI M 3aIPOCHI IIPU TIOUCKE U 0TOOpe MH(DOPMAITUH HITH TaHHBIX
¢ y4€TOM Ipe/UI0KeHHON yueOHO! (pu3ndecKoi 3a1auu;

e AHANM3WPOBATh, CHCTEMATH3MPOBATh WM HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IMYHBIX BHIOB H (opm
IPECTaBICHHUS;
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e CaMOCTOSITENILHO BBIOMpATh ONTHUMAJIbHYIO (OpMy NpeACTaBiIeHUs HH(POPMAIMU W WILIIOCTPUPOBATH
pelaeMble 3a1a41 HECIOKHBIMU CXE€MaMH, InarpaMMaMu, MHOH rpaukoi 1 uX KOMOMHALUAMHU.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e B Xo0jie OOCYXIEHHS Y4eOHOro Marepuaia, pe3yJbTaToB JIAOOPAaTOPHBIX pabOT W IMPOEKTOB 3allaBaTh
BOTIPOCHI TIO CYIIECTBY OOCYXIaeMOl TeMbl M BBICKA3bIBAaTh HJICH, HAICJICHHBIC HA pEIICHUE 3a/Ja4dl U
noJyIep kaHue OJIaroXenaTeaIbHOCTH OOIICHHUS;

e  CONOCTAaBISTh CBOM CYXKJICHHUS C CYKICHHSIMH JPYTrUX YYaCTHUKOB JTUAJiora, OOHAPY>KMBATh pa3jinyuve U
CXOJICTBO TTO3UIIHIA;

e  BBIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MYyOJWUYHO MPEJCTABISITH PE3YIbTATHl BHIMOJIHEHHOTO (DPM3MUYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA);

e T[OHUMATh M WCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOW pabOThI TMPU pPEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

e TMPUHUMATH [IEITU COBMECTHOU IEATEIHHOCTH, OPTaHU30BBIBATh JICUCTBUS MO €€ JOCTUKEHHIO: PACIIPEICTIATh
poH, 00CYXkIaTh MPOLIECCHI M PE3YJIbTaThl COBMECTHON pa0bOThI, 0000IATh MHEHHSI HECKOJIBKUX JIFOJICH;

e BBINIOJIHATH CBOK YacTh pPa0OTHI, JOCTUTAsl KA4ECTBEHHOI'O pe3y/ibTaTa IO CBOEMY HAIPABJIICHUIO U
KOOPJMHUPYSI CBOM JICHCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI;

e OICHMBATH KAuyeCTBO CBOErO BKJaJa B OOMMA MPOAYKT IO KPUTCPUSAM, CaAMOCTOSTECILHO
c(OpPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuszanmsi:

e BBIIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOIMX sl peleHusl PU3NUECKUX 3HaAHUH;

e OpPUEHTHUPOBATHCS B PA3IUYHBIX MOJIXOAAX NMPHUHATUS PEUICHUN (MHAMBHUIYyalbHOE, NPUHATUE PEIICHHs B
rpynine, NpUHATHE PEIIEHUH TPYIoi);

e  CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelleHUs PU3MUECKOM 3aJaun WM IUIaHa MCCIEeIOBAHUS C YUETOM
UMEIOUINXCA PECcypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpejJlaraéMble BapUAHTHI
peLIeHu;

e JIeNIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a pEeIlIeHHE.

CﬂMOKOHTpOHb, 3MOLMOHAJIBHBLIA HHTEJLJIEKT:

e JIaBaTh a/ICKBAaTHYIO OIIEHKY CUTYyallUH U IpeJyiaraTh MIaH €€ U3MEHEHMUS,

e OOBSACHATH NPUYMHBI JIOCTHKEHUS (HEJOCTHIKEHMs) pe3ylbTaToOB JESATEIbHOCTH, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTHMBBI B JAEATEIbHOCTH (B TOM YHUCIE B XOJ BBINOJHEHUS (DPU3MUYECKOIO MCCIIEAOBAHUS WU
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYallUi, YCTAHOBJIEHHBIX OILIMOOK,
BO3HUKILIUX TPYJHOCTEN;

e OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSIM;

e CTaBUTH ceOs HAa MECTO APYroro 4ejJoBeKa B XOJE CIOpa MU JUCKYCCHU HAa HAYYHYIO TeMY, ITOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToOro;

e MPU3HABATH CBOE MPABO HA OMIMOKY NMPH pelIeHHH (PU3MYECKHX 3a]ad WM B YTBEP)KICHHUAX HA Hay4HbIE
TEMBI M TAaKOE€ XK€ MIPABO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHn1y o6yuyenus B 7 kJjiacce npeMeTHbBIE pe3yIbTaThl HA 0@30BOM YPOBHE JOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

[lokymeHT co3faH B anekTpoHHou copme. Ne 46 ot 03.11.2023. WcnonHutens: NopbyHosa E.H. B SNNEKTPOHHbIA
CrpaHunua 12 u3 22. CTpaHuua cosgara: 03.11.2023 08:41 =¥ TATAPCTAH



® HCIIOJb30BaTh INOHATUA: (I)I/IBI/I‘IGCKI/IC U XUMHWYCCKUC ABJICHUA, Ha6JHOI[eHI/IC, 9KCIICPUMCHT, MOACIIb,
TUIO0TEe3a, EAMHULIBI (PU3NYECKUX BEJTMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BELIecTBa
(TBEpoe, )xuIKoe, Ta3000pa3HOe), MEXaHMYECKOE IBIKCHHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEHHOE ), TPACKTOPHSI, PaBHOACHCTBYIOIIAs cuiia, nedopmarius (yrpyras, IiaacTHIecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

e pasnuyath sBIeHUs (Iupdy3us, TEIIOBOE IBUKEHIE YACTHI] BEIIECTBA, PABHOMEPHOE IBUKECHHE,
HEPaBHOMEPHOE JIBI)KEHUE, HHEPIUs, B3aUMO/ICUCTBUE Tell, paBHOBECUE TBEP/IBIX TeIl C
3aKpeIIEHHON OChIO BpallleHHUs], Ilepeiaya JaBIeHUs TBEPIbIMU TEIaMU, )KUJIKOCTSIMU U Ta3aMu,
aTMocepHoOe TaBJeHHE, TUTABAHKUE TEJI, TPEBPALICHUS MEXaHUIECKOW YHEPTHH ) TT0 ONTUCAHHIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IECMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHNUE U3YUYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
buznyeckue BICHUS B IPUPOE: IPUMEPHI IBIXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOM U
HEKUBOU MPUPOJE, ACHCTBUE CUIIBI TPEHHS B IPUPOJE U TEXHHKE, BIMSIHUAE aTMOC(EPHOTo 1aBICHUS
Ha JKUBOU OpraHu3M, IIaBaHUC pLI6, pbrdaru B TCJIC 4C€JIOBCKA, ITPU 3TOM MEPCBOAUTH MMPAKTHUYCCKYIO
3a/1a4y B yu4eOHYIO, BBICTISTH CYIIICCTBEHHBIE CBOMCTBA (IPU3HAKM) (PU3NICCKHUX SBIICHUI;

® ONUCHIBATH U3YYCHHBIE CBOWCTBA TeNl U (UBUUYECKUE SIBICHUS, UCTIONB3YS (DU3UUYECKUE BEITUUUHBI
(Macca, 00bEM, TIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CHWJIA TSDKECTH, BEC Tella, CHJIAa TPEHUs, JaBJIeHUE (TBEPAOTO TENa, )KUIKOCTH, ra3a), BRITATKUBAIOIIAS
CWJIa, MEXaHWYECKasi paboTa, MOIIHOCTb, TUICYO CHJIbI, MOMEHT CHJIBI, KOA()(DHUIIMEHT MOJIE3HOTO
ﬂeﬁCTBHH MCEXAaHHU3MOB, KHHCTHYCCKAaA U ITOTCHIIMAJIbHAasA 3Hepr1/151), IIpU OIMMCAHUU ITPABUJILHO
TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIb3YEMbBIX BEJIMUUH, UX 0003HAUCHUS U €IUHUIIBI (PU3NUIECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUYUHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTDH rpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

® XAapaKTCPHU30BATH CBOICTBa TECII, (1)I/ISI/I‘ICCKI/IG SABJICHUS U NIPOUCCChI, UCITOJIB3YA ITpaBUJId CJIOKCHUA
cuJ (BJOJIb OJTHOM MIpsiMoii), 3aKkoH ['yka, 3akoH [Tackans, 3akoH Apxumeaa, IpaBUIIO PAaBHOBECHS
pblyara (610Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOI SHEepTruu, npu
ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

® OO0BSCHATH (PU3MUECKUE SIBICHUS, MPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-CIIEICTBEHHBIE CBS3HU, CTPOUTH
00BsicHeHHE U3 1—2 JOTMYeCKUX IIaroB ¢ Omopoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NYECKUX
SBIIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiath pacuéTHbIC 3a7a4u B 1—2 1elicTBUSA, UCTIONB3YS 3aKOHBI U ()OPMYIIbI, CBS3bIBAIOIIINE
¢dusnyecKre BEIMYUHBL: HA OCHOBE aHANIM3a YCIIOBUS 3a]auu 3allMChIBaTh KPaTKOE YCIOBHE,
MOJICTABIATh PU3NYECKUE BETUYHHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOUTH CIIPABOYHBIE
JIaHHBIE, HEOOXOIMMBIE JIJIsl PEIICHHUS 3a]1a4, OIEHUBATh PEATUCTUIHOCTD MOTYUYEHHON (HU3HUUECKOM
BCJIMNYHNHBI,

e pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTH MIPH MOMOITH (PU3NIECKIX METOJIOB, B ONMTUCAHHUH
HCCJIEIOBAHMSI BBIJCNIATH TPOBEPSIEMOE MIPENIONIOKEHNE (TUIIOTE3Y), pa3indarh U
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTaT, HAaXOAUTh OMIKMOKY B XOJI€ OMBITA, JI€JaTh BHIBOABI IO
€ro pe3ysbTaTaM;

® TPOBOJUTH OIBITHI IO HAOIIOIEHUIO (PU3MUECKUX SIBICHUN WK (PU3MUECKUX CBOMCTB TEN:
bopMyIHUpPOBaTh MPOBEPSEMBIE TIPEANOI0KEHUS, COOMPATHh YCTAHOBKY U3 MPEIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

®  BBIMIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bEMa, CHIIBI i TEMIIEPATYPHI C
MCIIOJIb30BaHUEM aHAJIOTOBBIX M IU(PPOBBIX MpHOOPOB, 3aMKUCHIBATh TOKa3aHUs IPUOOPOB C YUETOM
3aJJaHHOW a0COIOTHON MOTPEIIHOCTH U3MEPEHUN;

® MPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3UUYECKON BETUYHHBI OT APYTOH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCIMOCTH MYTH PaBHOMEPHO JBHKYILETOCS Tela OT
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MOBEPXHOCTEH TeJI U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONIPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BbEMA NOrpyKEHHON YacTH Tesa U
OT TUIOTHOCTH KHMJKOCTH, €€ HE3aBUCUMOCTHU OT TUNIOTHOCTH TeJa, OT TITyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJOo, YCIOBUHN TIaBaHUs TEJ, YCIOBUI paBHOBECHUS phlyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUU y4eOHOTO UCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS
NpeUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yIbTATHI OTYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETHUUH
B BUJI€ IPEJIO’KEHHBIX TaOIMI U Tpa(UKOB, 1€1aTh BBIBOABI 110 pE3yIbTaTaM HCCIEIOBAHNUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITUYMH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJIOTO TEIa, CUJIa TPEHUS CKOJIBLKEHUS, TaBJICHUE BO3/yXa, BRITAIKHBAIOIIAS CHUJIA, JCHCTBYIOMIAs
Ha MOTrpYKEHHOE B )KUJKOCTb TEJI0, KOAPPULHUEHT M0JI€3HOr0 JeHCTBUS MPOCTHIX MEXaHU3MOB),
cilefys IPeAoKEHHON MHCTPYKIMU: ITPU BBINOJIHEHUH U3MEPEHUIN COOUPATh HKCIIEPUMEHTANIBHYIO
YCTAHOBKY Y BBIYUCIISITH 3HAYEHNE NICKOMOW BEITMYMHBI;

e coOmoaTh MpaBUia TEXHUKH 0€30MacHOCTH MPpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

e yKa3bIBaTh NPUHIMIIBI ICHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOLIAIOIIMECS COCY/AbI, OapOMETp, pbluar, OABM)KHBIM U HETIOABHKHBIHN OJIOK,
HAKJIOHHAS TUIOCKOCTB;

®  XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX MPHOOPOB U TEXHHUECKUX YCTPOMCTB C OMOPOH
Ha UX ONKCaHUs (B TOM YHCJIE: MOIIIUITHUKY, YCTPOUCTBO BOJIOTPOBOA, THAPABIMUYECKHI ITpecc,
MaHOMETp, BEICOTOMEP, MOPIIHEBOM HACOC, apEOMETP ), UCTIONb3Ys 3HAHHS O CBOHCTBAX (PH3UUECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3MUYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

® [IPHUBOAMTH MPUMEPHI (HAXOIUTH HHPOPMALIHIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOIB30BAHHMS
¢u3nUecKrux 3HAHUH B MOBCETHEBHOM JKU3HU /IS oOecrieueHus: 0€30IacHOCTH TPU OOpaIIeHU! ¢
npruOopaMy ¥ TEXHUYECKHMHU YCTPONCTBAMU, COXPAHEHUS 3I0POBBS M COOIIOICHHSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;

®  OCYILIECTBJISATH OTOOP HCTOYHUKOB HH(POpMaLuU B UHTEpHETE B COOTBETCTBUH C 33JJaHHBIM
MOWCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IyTEM CPaBHEHHUS PA3ITUYHBIX HCTOUHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUNBON MIIM MOXKET ObITh HEZJOCTOBEPHOI];

®  UCIOJB30BATH IPH BBHIIOJHEHUN YIEOHBIX 3a/IJaHUI HAYYHO-TIOMYJISIPHYIO TUTEPaTypy (pU3nuecKoro
COJIepKaHus, CIIPABOYHBIE MAaTePHAIIBI, peCypchl ceTn VIHTepHeT, BiIaaeTh MpHuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus HH(POPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE KPATKNE MMCbMEHHbBIE U YCTHBIE COOOLIEHHUS HA OCHOBE 2—3 UCTOYHUKOB
uH(popManuu GU3NYECKOr0 COACPKAHUSL, B TOM YUCIIE MyOJIUYHO JIeTaTh KPaTKUE COOOIIEHUS O
pe3yabTaTax MPOeKTOB WM YUEOHBIX UCCIIEIOBAHUMN, TIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh H3YYEHHBIN
NOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BHICTYIUIEHUE NTPE3CHTALUEH;

® [IpH BHINOJIHEHNH Y4EOHBIX TIPOEKTOB M UCCIIEIOBAHUI pacrpeneisaTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a4aMH, CIICUTH 32 BHIIIOJTHEHNUEM TIIaHA JCHCTBUH, aJleKBAaTHO
OILICHUBATh COOCTBEHHBII BKIIAJ B JCITEIHHOCTD IPYIIIBI, BRICTPaWBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICIICTBHE, YUUTHIBas MHEHHE OKPY KAIOIINX.

K koH1y 00yuenus B 8 kjacce rnpeiMeTHbIe pe3ysIbTaThl Ha 6A30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® JCIOJIB30BATh IIOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Tesla, HACHIIICHHBIH U
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHS SHEPTHsl, TETNIOBOI
JIBUTaTENb, 3JIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JEKTPUIECKOE M10JIE, IPOBOAHUKH U
JIUAIEKTPUKH, TOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

® pasnuyarth sBJIEHUSA (TEIJIOBOE PACHIMPEHUE U CKATUE, TEIJIONEepeiada, TENI0BOE PABHOBECHE,
CMa4yuBaHHE, KAMWUISPHBIE SBJICHUS, NCIIAPEHNE, KOHICHCALINS], IIJIABJICHNE, KPUCTAIA3a s
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(oTBepaeBaHUE), KUTICHHUE, TEIUTIONEpeaya (TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITyUeHNE),
AIIEKTPHU3AIHS TEJI, B3aUMOJICHCTBUE 3aPsI0B, ICHCTBUS JEKTPUIECKOTO TOKA, KOPOTKOE
3aMBbIKaHHUC, B3aHMOﬂCﬁCTBHC MarduToB, I[CﬁCTBHG MAarauTHOIO I10JIA Ha MMPOBOJHUK C TOKOM,
SJICKTPOMAarHuTHas I/IHI[yKLII/IH) 10 OMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (H3MUECKUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YUCIIC
(1)I/I3I/I‘-IGCKI/IG SABJICHUA B IIPUPOAC: TOBEPXHOCTHOC HATAKCHUC U KAITMJUIAPHBIC SABJICHUA B IPUPOAL,
KpHUCTaJIBI B IpUpoe, u3inydenue ConHia, 3aMmep3anie BoJg0EMOB, MOPCKHE OpU3bl, 00pa3oBaHHe
POCEIL, TYyMaHa, UHEA, CHETAa, JICKTPUUCCKHUC ABJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO KMUBBIX
OpPraHu3MOB, MATHUTHOE TT0JIe 3eMJIH, APEH( MOIFOCOB, POJIH MATHUTHOTO TIOJISI IS KU3HH Ha
3emiie, OJISIPHOE CHSTHHE, TIPU 3TOM MEPEBOIUTHIPAKTUICCKYIO 3a/1a4y B YICOHYIO, BBIJICIISAThH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UYCCKUX SBIICHUN;

¢ OIIMCBIBATb M3YUYCHHBLIC CBOMCTBA TCJI U (1)I/I3I/I‘-IGCKI/IG SABJICHUSA, UCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCIIMYNHBI
(TemmnepaTypa, BHyTPEHHSISI JHEPTHUsl, KOJMUYECTBO TEIUIOTHI, YeIbHAas TEIIOEMKOCTh BEIIECTBA,
yIleNbHas TeIJIoTa IJIABJICHUS, YIeIbHAs TeIJI0Ta Mapoo0pa3oBaHus, yAeIbHAs TEIUIOTa CTOPAHHS
TOILTMBA, KOAPPHUIIMEHT MOJIE3HOTO JCHCTBUS TEIIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAYKHOCTh
BO3/1yXa, JICKTPUYCCKUN 3apsi]l, CUiIa TOKA, JICKTPUYECKOE HAMIPSDKEHUE, COMTPOTHRIICHUE
NIPOBOTHHKA, Y/ICIbHOE COMPOTUBIICHNE BEIIECTBA, pad0Ta U MOUTHOCTH 3JEKTPUIECKOTO TOKA), TIPU
OIMMCAaHUU MPABUJIIBHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJT UCITOJIB3YEMBIX BCIIMYUH, 00o3HaueHusa u
CANHUIIBI (1)I/I3I/I‘I€CKI/IX BCJIMYHH, HAXOJUTH (I)OpMyJII)I, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘~IGCKYIO
BEJIMYHMHY C APYTUMH BETMUYNHAMH, CTPOUTH TPaQUKH N3YUEHHBIX 3aBHCUMOCTEH (PU3UIECKUX
BCJIMYMH;

® XAapaKTCPHU30BATH CBOICTBa TECII, (1)H3H‘-ICCKI/IG SABJICHUSA U IIPOUCCCHI, UCITOJIb3YSA OCHOBHLIC
TIIOJIOKCHU A MOJIGKy.HSIpHO-KHHGTH‘-IGCKOﬁ TCOPHUU CTPOCHUA BCIICCTBA, IPUHIUII CYIICPIIO3ULITUN
noJieit (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3aps/a, 3akoH Oma Juis ydacTka Leru, 3aK0H
Jxoyns—JleHna, 3aKOH COXpaHCHHUsI JHEPTUH, IIPH ITOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3aMKChIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

e O0BACHATH q)HSH‘-ICCKI/Ie MpoHecChbl 1 CBOICTBa TCJI, B TOM YUCJIE U B KOHTCEKCTEC CI/ITyaIII/Iﬁ IPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH IPUUUHHOCIIECTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3
1-2 noruyeckux miaroB ¢ OMOpoi Ha 1—-2 U3y4yeHHBIX CBOMCTBA (DU3HUECKUX SBICHHM, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacu€THBIE 33]a4M B 2—3 EWCTBUS, UCIIOIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIINE
dusnyecKre BEIMYUHBI: HA OCHOBE aHANIM3a YCIOBUS 3a]auy 3alliChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIS PEIICHUs 3a]]a4i, BEIOUpaTh 3aKOHBI U OPMYJIIbI, HEOOXOJUMbBIE
JUTsE €€ peleHus], MPOBOIUTH PacYEThl M CPAaBHUBATH MOMyYEeHHOE 3HaUCHHE (PU3NIECKON BETUUHHEI C
W3BECTHBIMU JIaHHBIMH;

e pacrno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOYKHO PEIIUTH MIPH MOMOITH (PU3NIECKIX METOJIOB, UCIIONIb3Ys
OTIMCAaHUE UCCIICIOBAHMUSI, BBIICTIATH MPOBEPSIEMOE TPEIIONI0KEHUE, OIEHUBATh MPAaBUILHOCTh
MOpsIIKA IPOBEICHUS UCCIIEA0BaHUs, IeTaTh BBIBOIBL;

® TPOBOJUTH OIBITHI MO HAOIIOIEHUIO (PU3UUECKUX SBICHUN WIH (PU3MUECKUX CBOWCTB TEI
(KanwIIISIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBIICHUS BO3AyXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH
Mpolecca OCTHIBAHUS U HATPEBAHUS MIPU U3ITyUYEHUH OT I[BETa U3Tydarolei (TIorIomaroei)
IMMOBEPXHOCTHU, CKOPOCTh UCITAPCHUA BOJABI OT TEMIICPATYPHI KUAKOCTH U IIOIIAIN eé IMOBEPXHOCTH,
AJIEKTPU3ANAS TET U B3aUMOJCHCTBHE AIICKTPUUCCKUX 3apPsJIOB, B3aUMOJICHCTBUE MTOCTOSTHHBIX
MAariuToOB, BU3yaJIn3allusd MarHUTHBIX MOJIEH ITOCTOSTHHEIX MAarHuToOB, HeﬁCTBHﬂ MAarHuTHOI'O I10JIs Ha
MIPOBOIHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JICKTPOBUTATENS TIOCTOSIHHOTO TOKA):
bopMyIHpOBaTh MPOBEPSEMBIE TIPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000py/I0BaHUsl, ONUCHIBATH XO/I OTBITA i (POPMYITHPOBATH BHIBOIBL;
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®  BBIIOJIHATH IIPSIMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBLHOM BJIAXKHOCTH BO3YXa, CHJIBI TOKA,
HaIpsKEHUs C UCIIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEJINYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEITHOCTH;

® [POBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJJHON (PM3UUECKOM BETMUMHBI OT APYTOH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS IPOBOJHUKA OT €r0 JAJIUHBI,
IUIOLIA/IN NIONIEPEYHOT0 CEUEHUS U YACIBHOTO CONTPOTUBIICHUS BEIECTBA IPOBOJAHMKA, CHUJIBI TOKA,
UAYLIETO Yepe3 MPOBOIHUK, OT HAIIPSDKEHUS Ha IIPOBOIHUKE, UCCIIEJOBAHKE MTOCIEN0BATEIBHOIO U
[apajjIeNIbHOTO COEMHEHUH IPOBOAHUKOB): IIJIAHUPOBATh UCCIIEJOBaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATH U3MEPEHHUS, CIIEAYS MPEATI0OKESHHOMY TUIaHy, PUKCHPOBATH PE3YJIbTAThI MOTYYEHHON
3aBHCHUMOCTH B BHJIE TaOJIUI] U TpaUKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTAaTaM HUCCIICIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (yIebHas TeMJI0EMKOCTh BEIlECTBa,
COIIPOTHUBJIEHUE NTPOBOIHUKA, paOb0Ta U MOIIHOCTb AJIEKTPUUECKOI0 TOKA): MNIAHUPOBATh U3MEPEHUS,
coOuparh S3KCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEYysl IPEAJIOKEHHON MHCTPYKIIMH, U BBIUUCIISITD
3HAUEHUE BEJINYUHBI;

e coOmozaTh NpaBuila TEXHUKH 0€30M1aCHOCTH ITpH paboTe ¢ 1a00paTOpPHBIM 000pYI0BaHUEM;

®  XapaKTepu30BaTh IPUHLUIBI ACHCTBHS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB ¢ Onopoi
Ha UX OIMCaHUus (B TOM YMCJIE: CUCTEMA OTOIUICHUS JOMOB, TUTPOMETp, TapoBast TypOMHa,
aMIIepMeTp, BOJIbTMETP, CUETUUK HIIEKTPUUECKON SHEPTUH, HJIEKTPOOCBETUTENbHBIE IIPUOOPHI,
HarpeBaTelbHbIe IEKTPOIIPUOOPHI (IPUMEPHI), NEKTPHUUECKUE NTPEIOXPAHUTEIH, FTTEKTPOMArHuT,
AIIEKTPOABHUTATENb IIOCTOSHHOTO TOKA), UCIIOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3UUECKUX SBICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIbHBIE PHUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (>KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUraTEIb
BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI AJEKTPUUECKUX LIETIEH C
NOCJIEZI0BATENbHBIM U MapajlyIeIbHbIM COEJUHEHUEM JIEMEHTOB, pa3jindasi yCIOBHbIE 0003HAYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

® [IPUBOAUTH NPUMEPHI (HAXOAUTH MH(OPMALIMIO O IPUMEPAX ) MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKuX 3HaAHUM B MOBCEAHEBHOM KU3HU /7151 oOecrieueHus: 6e30MacHOCTH MPU 00palieHUH C
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBaAMH, COXpaHEHHUsI 3710POBbsI U COOITIOACHUSI HOPM
HKOJIOTUYECKOT'O MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

®  OCYILIECTBIISTH MOMCK UHPOpMALUU PU3NYECKOTO coepkaHus B VIHTepHeTe, HAa OCHOBE UMEIOIIHUXCS
3HaHUW U yTEM CpPaBHEHHUS JOTOJHUTEIbHBIX MCTOUHHUKOB BBIACIATH HHPOPMAIUIO, KOTOpast
ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOI;

®  CIIOJIB30BATh MPH BBHIIOJHEHUH YUEOHBIX 33aJJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYPY PU3UUECKOTO
CoJIepKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHeT, BIaaeTh NpuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEHUs, 0000111ast HH(OpMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, B TOM YUCIIE MyOJUYHO IPEICTaBISTh
pe3yNbTaThl MPOEKTHOM WM UCCIIEA0BATEIBCKON A TENbHOCTH, IPH 3TOM I'PAMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUITHBIN anmnapaT Kypca GU3HUKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIUEH;

® [IpU BBINOJIHEHUN Y4EOHBIX POEKTOB U UCCIIEOBAHUM (PU3NUECKUX ITPOLIECCOB paclpeesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIMOJHEHHEM
IUIaHa JeMCTBUM U KOPPEKTUPOBATh €r0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]l B AEITEILHOCTD
IpyNIbl, BEICTpaBaTh KOMMYHUKAaTHBHOE B3aUMO/IEUCTBUE, IPOSIBIISAS TOTOBHOCTh pa3peliaTh
KOH(JIUKTBI.
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K koHIry 0OyueHus B 9 Kjacce nmpeMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAKATh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® 1CIIOJIB30BATh MOHATHS: CUCTEMA OTCUYETA, MAaTEpUaIbHas TOUYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miacTu4eckas), TpeHHue, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSKECTH
TBEPJIOTO TeJla, pABHOBECUE, MEXaHUYECKHE KOJICOAHUS U BOJIHBIL, 3BYK, HH(Pa3BYK U yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUS U MOIJIOIIEHUS, anb(a, 6eTa- U raMMa-u3J1ydyeHusl, U30TOIbI,
AJIepHast SHEPreTHKA;

® pa3INyYaTh SABJICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBUKEHNE, PABHOYCKOPEHHOE
IpSMOJIMHEIHOE IBMKEHUE, CBOOOIHOE Na/IEHUE Tell, PABHOMEPHOE JIBUKEHHE 10 OKPY>KHOCTH,
B3aMMO/ICHCTBHE TeJl, pEaKTUBHOE JIBUKECHUE, KOJIe0aTeIbHOe IBUKEHUE (3aTyXalone U
BBIHY’K/JICHHbIE KOJIE0aHNs), PE30HAHC, BOJIHOBOE JIBIKEHHE, OTPAKEHHE 3BYKa, IPSIMOIMHEHHOE
pacnpoCTpaHeHHUE, OTPAKCHUE U IIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
paziokeHue 0eaoro cBeTa B CIEKTP U CI0KEHHUE CIIEKTPAJIbHBIX LIBETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTpa U3JIy4yeHHs ) IO ONHUCAHHIO
UX XapaKTepHBIX CBOICTB U HA OCHOBE ONbBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHUE;

® pacrno3HaBaTh POSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE (B TOM UHUCIIE
¢duznyeckue SBICHUS B IPUPOE: PUIKUBBI U OTIIUBBI, IBHKEeHUE T1aHeT COJIHEYHON CUCTEMBI,
PEaKTUBHOE BUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIICTPSICECHHUE,
ceificMuyeckue BOJIHBI, IIyHAMH, 3XO0, [IBETA TeJl, ONTHUYECKHE SBJICHUS B IPUPOAE, ONOIOTHYECKOe
JeficTBUE BUUMOTO, YIbTPapHOIETOBOIO U PEHTTEHOBCKOTO U3Ty4eHUH, €CTECTBEHHBIIH
paMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PaJIMOAKTUBHOE U3JTy4YeHHE IPUPOAHBIX MUHEPAJIOB,
JIefiCTBUE paJlMOAKTUBHbBIX U3JIyY€HUN HAOPTaHU3M YeJIOBEKa), IPU 3TOM IEPEBOAUTD MIPAKTUUECKYIO
3a/1a4y B yueOHYIO0, BBIIEIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SIBJICHUN;

® ONUCHIBATh U3YYCHHbIE CBOICTBA TeN U (pU3MUECKUE SABICHUS, UCTIONb3YS (PU3NUECKUE BETUUHUHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHUE, TIEpEMELIEHHE,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUIIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs], BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHU4ecKasi paboTa U MOIIHOCTb,
NOTEHLIMaIbHAas SHEPrus Tella, HOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIMAJIbHAS SHEPT U
CKaTOM MPYKHUHBI, KHHETUYECKasl IHEPIHsl, [T0JIHAs MEXaHUUYeCcKasi YHEPrHsl, IEPUO]] U YacToTa
KoJIeOaHUH, JUTMHA BOJIHBI, FPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, OKa3aTesb
IPEJIOMIIEHUS CPEJibl), IPU ONMUCAHUY MPABUIIBHO TPAKTOBAaTh (PU3NUYECKHUI CMBICIT UCTIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHUS U €TUHUILIBI (PU3HMUECKUX BEJINYMH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIIIE
JaHHYIO (PU3MUECKYI0 BETMUMHY C IPYTUMH BETMYUHAMH, CTPOUThH TPaPUKH U3YyIEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS U MPOLIECCHI, UCIOb3Ys 3aKOH COXPaHEHUs
DHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHLUII OTHOCUTEIBHOCTH
I"aynmnest, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEITOMIICHHS
CBE€Ta, 3aKOHBI COXPAHEHHUS 3aPs,J0BOTO0 U MACCOBOIO YUCEIN MPHU AJIEPHBIX PEAKIUAX, IPH 3TOM
JTaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MAaTEMAaTUYECKOE BBIPAXKEHUE;

e OOBACHATH (PM3NYECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYallUil PaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3
2-3 noruYecKux 1aroB ¢ OMopoil Ha 2—3 U3y4yeHHBIX CBOMCTBA (hU3MUECKUX SBIEHUI, (PU3nueckux
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 334 (OMHUpPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCTIOIb3Ys 3aKOHBI U
(dbopMyIibl, CBS3bIBaIOIINE (PU3HMUECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3aJ1a4M 3aliChIBATh
KpaTKO€ YCJIOBUE, BBISABIIATH HEAOCTAIOUINE UM U30BITOUHbIE JaHHBIE, BRIOUPATH 3aKOHBI U
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(bopMyibl, HeOOXOAUMBIE ISl PELICHNUs, IPOBOAUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD
HOJy4EHHOT0 3HaYeHUs (PU3NYECKOIN BETMUNHBL;

® pacno3HaBaTh IPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh NP MOMOIIN (PU3NYECKUX METOJI0B, UCTIONb3Ys
OINKCaHKE UCCIIEAOBAHMsI, BBIICIATh IPOBEPSAEMOE MPEANIONIOKEHUE, OLICHUBATh IPAaBHIIBHOCTh
HOpsi/IKa IPOBEACHUS HCCIIEI0BAHNUS, 1e1aTh BbIBO/bI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUI
U OIBITOB;

® [IPOBOJUTH ONBITHI IO HAOIIOAEHUIO (PU3NUECKUX SBICHUN I (PU3MUECKUX CBOMCTB Tell (M3ydyeHHUe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTb IIepuoja KojaeOaHmii
IPYKUHHOI'O MasiTHUKA OT MAccChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJIeOaHuil, MPSIMOJIMHEIHOE pacTpOCTpaHEHHE CBETA, PA3NIOKEHHE OETIOro CBETA B CHEKT,
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB M300pakeHuUs MpeIMeTa B
coOuparonieii JIMH3e, HaOII0ICHHE CIUIOIIHBIX U JIMHEHYATBIX CIEKTPOB H3ITyYSHHS):
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMsI, OTIMCHIBATH X0/
OIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

® [IPOBOJUTH NPH HEOOXOAUMOCTHU CEPHIO MPSMBIX U3MEPEHUH, OIPEACTIsis cpeiHee 3HAYCHHE
u3MepsieMol BeIU4MHbI ((POKYCHOE paccTosiHuE cOOMparollel JIMH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

® [POBOJUTH UCCIICOBAHUE 3aBUCUMOCTEH (PM3UYECKUX BEITMYUH C UCTIOIHb30BaHUEM MPSIMBIX
U3MEpEeHUi (3aBUCUMOCTh IIyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaibHOU
CKOPOCTH, IT€pHOJIa KOJIEOaHUH MaTeMaTUUYEeCKOro MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yTJia
OTpa’KeHHsI CBETa OT yrJja MaJeHus U yIiia IpeJoMIICHUs OT yIila MaJeHus): INIaHUpOBaTh
UCCIIEIOBaHHUE, CAMOCTOSITENILHO COOMPATh YCTaHOBKY, (PUKCUPOBATh PE3Y/IbTAThl HOIYYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BUE TaOIMIL U IpaUKOB, J1eaTh BBIBO/BI 10 pe3yIbTaTaM
UCCIIE/I0BaHMS;

® [IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUUUH (CPEeIHSS CKOPOCTh U YCKOPEHHUE Teja MpU
PaBHOYCKOPEHHOM JBHM)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTh NPYKHUHBI,
KO3(QULMEHT TPEHUs CKOJIBKEHUS, MEXaHN4ecKasi paboTa U MOILTHOCTh, YaCTOTA U NEPHOJ
KoJie0aHUI MaTeMaTUYeCcKoro U MPYKMHHOIO MasiTHUKOB, ONTHYECKAs CUjla COOMparoleil INH3bI,
PaAMOaKTUBHBIN (POH): IUIAHUPOBATH U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITNOJHATh U3MEPEHUS, CIIEYS MTPEAJI0KEHHON HHCTPYKLIUHY, BEIYUCIISITh 3HAUEHUE BEIIMYUHBI U
AHAIM3UPOBATH MOJIYYEHHbIE PE3YIbTATHI C YUETOM 33JaHHOM MOrPEUIHOCTH U3MEPEHMIA;

e co0JI0/IaTh TPaBUJIa TEXHUKU O€30MaCHOCTH NPH padboTe ¢ 1abopaTopHBIM 000PYI0BAaHUEM;

® pa3InNYaTh OCHOBHBIE MPU3HAKH H3YUYEHHBIX (PU3MYECKUX MOJENei: MaTepuaibHas TOUKa,
abCoIIIOTHO TBEP0E TEJIO, TOUEUHBIH UCTOUYHHK CBETA, JIy4, TOHKAs JMH34, IUIAHEeTapHas MOJIeIb
aToMa, HyKJIOHHasi MOZIeJIb @aTOMHOT'O SIpa;

®  XapakKTepu30BaTh MIPUHLUIBI ACHCTBHS N3YUYE€HHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB ¢ onopoi
Ha UX ONMCaHUsA (B TOM YMCJIE: CIUAOMETP, JaTUYMKH MTOJI0KEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XO0JIOT, OYKH, IEPUCKO, (hoTOoaImapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOI, TO3UMETP, KaMepa
Bunbcona), ucnonb3ys 3HaHHUS O CBOMCTBAX (U3NYECKUX SBJIIEHUN U HEOOXOAUMBbIE PU3NYECKHe
3aKOHOMEPHOCTH;

® UCMOJb30BATH CXEMBbl M CXEMAaTUYHbIE PUCYHKH H3YUYE€HHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTHUYECKUX MPOLECCOB P PEHICHUH y4eOHO-TPAKTHYECKIX
3aJa4, ONTUYECKNE CXEMBI JIJISl TOCTPOEHUS N300pakeHNH B IUIOCKOM 3€pKajie U coOuparoei
JINH3E;

® [IPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMALIHIO O TPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHMS
(bu3nyecKuX 3HaAHUM B MOBCETHEBHOM KM3HU JIJIs1 0OecreueHus: 6e30MacHOCTH MPU 0OpallieHHH C
npuOopaMy U TEXHUUECKHUMH YCTPOMCTBaAMH, COXpaHEHHUSI 3JJ0POBbsI U COOITIOACHUSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpYKaloIlel cpefe;
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OCYIIECTBIATH MOUCK HH(POpMAIIUU PU3NUECKOro cojiepkanus B IHTepHeTe, caMOCTOSTEIbHO

bopMynupys MOUCKOBBIN 3allpOC, HAXOAUTH MYTH OMPEEIICHUS JOCTOBEPHOCTH MOITYYEHHON
nH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh MPH BBHITIOJIHEHUH YUEOHBIX 3aJaHHH HAYYHO-TIONYJISIPHYIO JTUTEpaTypy (pusrueckoro

coJlepKaHusl, CIIPaBOYHbIC MaTepHAIIbl, pECypChl ceTH VIHTepHET, BIaAeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO31aBaTb COOCTBEHHbBIE TUCHMEHHBIC U YCTHBIC COO6IJ.I€HI/I$I Ha OCHOBC I/IH(i)OpMaLII/II/I N3 HCCKOJIBKUX

UCTOYHUKOB (PU3UUECKOTO COJIEPIKAHMS, TyOJIMYHO MPEACTABIATH PE3YJIbTAThl IPOSKTHON HITH

UCCJIEIOBATENBCKOM 1eATEIbHOCTH, IPU 3TOM I'PAMOTHO HMCIIOJIb30BAaTh U3YYSHHbIN MOHATUHHBIN
amnmapar u3y4aeMoro pasjesia (pU3uKU U COIPOBOXK/AATh BBICTYIUICHHUE MTPEe3eHTALMEN ¢ YIYETOM
0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne

HaumenoBanue pa3nenoB u Tem

KonmuectBo yacoB

OnexTpoHHbIE (IIPPOBHIE)

n/m MIPOrPaMMBbI Bcero | Kontpons | IIpaktu o0pa3oBaTeNbHbIE PECYPCHI
HBIC YECKHE
paboThI paboThI
Pa3nen 1.@du3uka u e€ poJib B NO3HAHNUM OKPYKAIOIIEro MUPA
1.1 | ®usuka - HayKa o pupoje 2 bubnmnoreka HOK
https://m.edsoo.ru/7f416194
1.2 | ®usznueckre BEIUUYUHBI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBIN METO]] 2 1 bubnuorexa [HOK
MTO3HAHMS https://m.edsoo.ru/7f416194
Pa3nen 2.11lepBoHayajibHble CBeeHNs 0 CTPOCHHH BellleCTBA
2.1 | CtpoeHue BemiecTBa 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
2.2 | JIB>KeHUE 1 B3aUMOJICHCTBUE 2 1 bubmmorexa [JOK
YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
2.3 | ArperatHble COCTOSIHUS BEIIECTBA 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
Pa3nen 3./IBukeHune u B3aumMoaeiicTBue e
3.1 | MexaHnuueckoe ABHKEHHUE 3 bubmmorexa [JOK
https://m.edsoo.ru/7f416194
3.2 | Uuepuus, Macca, MIOTHOCTh 4 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
3.3 | Cuna. Buasl cun 14 1 2 bubmmorexa [JOK
https://m.edsoo.ru/7f416194
Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
4.1 | JaBnenwue. [lepenaya napieHus 3 bubnuotexa [JOK
TBEPABIMU TETIAMH, KUAKOCTSIMHU U https://m.edsoo.ru/7f416194
razamMu
4.2 | JlaBieHue KUJIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 | ATMocdepHOe aBIeHHe 6 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
4.4 | JleficTBHe KUIKOCTH U Ta3a Ha 7 1 3 but6mmorekxa [IOK
NOrpyk€HHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Pa3nes 5.PaGora u MOIIHOCTB. JHeprus
5.1 | PaboTa u MOIIHOCTH 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
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5.2 | IIpocTbie MEXaHU3MBI 5 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 | MexaHnuueckas Heprust 4 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
Peszepsrnoe epems 3
OBUIEE KOJIMYECTBO YACOB I10 68 |3 12
HPOIFPAMME
8 KUIACC
No HanmenoBanue pa3zienoB u Tem KosnmuectBo yacoB DnekTpoHHbIE (IU(PPOBHIE)
/1 MPOrpaMMBbl Bcero | Konrpons | [Ipaktu 00pa3zoBaTesbHbIE PECYPCHI
HBIE YEeCcKue
paboThI paboThI
Pa3nen 1.TenmnoBrble siBiaeHNusl
1.1 | CtpoeHue u CBOMCTBA BellleCTBA 7 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 | TenmoBbie IPOIECCHI 21 1 5 bu6nmoreka [IOK
https://m.edsoo.ru/7f4181ce
Pazngen 2.9siekTpuyeckne 1 MAarHMTHbLIE SIBJIEHUS
2.1 | DnexTpuvecKue 3apsbl. 7 1 bubnuorexa [HOK
3apsKEeHHbIE TeNa U UX https://m.edsoo.ru/7f4181ce
B3aUMOJICHICTBHE
2.2 | IloCTOSHHBIN IEKTPUUYECKUI TOK 20 1 7 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 | MarHuTtHbI€ SIBICHUS 6 1 1.5 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 | DneKTpOMarHuTHas WHIYKIUS 4 bubmuotexa [JOK
https://m.edsoo.ru/7f4181ce
Pezepesnoe epems 3
OBIIEE KOJIMYECTBO YACOB 68 |3 14,5
11O MPOI'PAMME
9 KJIACC
Ne HanmenoBanue pas3zaennos u tem KonmyecTBo yacoB OnekTpoHHbIe (IU(POBHIE)
n/m MpOrpaMMBbI Bcero | Konutpons | [Ipaktu 00pa3oBaTeNbHbIE PECYPCHI
HBIC YECKHE
paboThI paboThI
Pazgen 1.Mexannyeckue siBJleHUsl
1.1 | Mexanndeckoe IBMKEHHUE U 10 1 but6mmoreka [IOK
CIOCOOBI €r0 OMHMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 | B3aumoeicTBre Tel 20 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI cOXpaHEHUS 10 1 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
Pa3nen 2.Mexanuyeckne KoJjie0aHus U BOJHbBI
2.1 | MexaHn4ecKHe KoacOaHus 7 3 bu6nuoreka [IOK
https://m.edsoo.ru/7t41a4a6
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110 ITPOI'PAMME

2.2 | MexaHuuyecKue BOJIHBL. 3BYK 8 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Pazngen 3.9/ieKTpoMardHuTHoe moJjie ¥ 3JIeKTPOMATHUTHBIE BOJIHbI
3.1 | DnekTpoMarHuTHOE MoJie U 6 2 bubnmoreka [JOK
AJICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Pa3nen 4.CBeToBbIE SIBJICHUSA
4.1 | 3akoHBI pacpOCTpaHECHHUS CBETA 6 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 | PazmoxxeHue 0eoro cpera B 3 2 bu6nmoreka [IOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Pa3zgen 5.KBanrToBble siBJIeHUSA
5.1 | Ucnyckanue u MOrjolieHue cBeTa 4 1 bu6nmoreka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO siJipa 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakuu 7 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Pa3nen 6.110BTOpHTEIBHO-00001IAOIINIT MOAYIb
6.1 | IloBropenue u 0000OIICHHE 9 2 bubnuorexa [HOK
coziepkanus Kypca ¢pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJIacc
OBULIEE KOJIMYECTBO YACOB 102 27
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WNuunnmatop cornacosanus: ['opoynosa E.H. [lupextop
CornacoBanne nauuupoBano: 03.11.2023 08:42

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! TopGynosa E.H. 03.11.2023 - 08:43

[okymeHT co3aaH B anekTpoHHon copme. Ne 46 ot 03.11.2023. NcnonHutens: MopbyHosa E.H. N IIEKTPOHHbIA
CrpaHuua 22 u3 22. CtpaHuua cosgada: 03.11.2023 08:43 =¥ TATAPCTAH



