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IosicuuTelLHAA 3aIUCKA

[Iporpamma 10 ¢u3uKe Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsS COCTaBJICHA Ha OCHOBE
MOJIOKEHUA W TpeboBaHMM K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpasoBarenbHON TIporpammel, ipeactaBieHHbXx B PI'OC OO0, a Takxke ¢ yuéroM deaepaibHOM
paboueii mporpammsl BocriuTanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.

CopneprkaHue nporpaMMsl 1o (hpu3MKe HampaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYyYaroIUXCsd U OPraHMU3alUI0 W3y4eHUs (U3MKUA Ha JEATeNbHOCTHOM ocHOBe. B
porpaMMe 1o (pu3MKe y4uThIBAIOTCS BO3MOXKHOCTH Y4eOHOI 0 peiMeTa B peanu3alnuy TpeOoBaHUN
@I'OC OO0 K mIaHUPYEeMbIM JTMYHOCTHBIM U METAINPEIMETHBIM pe3ybTaTaM OOY4eHHs, a TaKkxKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAyUHBIX Y4€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHUs.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue ydyeOHOro marepuaiga IO rojaam
o0y4eHus (1o KjraccaM), IpeyiaraeT MpUMEpHYIO IOCIIeA0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS NPEIMETHOIO COAEPIKAaHUSA U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXcs.

[Tporpamma o ¢usmke pa3paboTaHa C IeNbI0 OKa3aHUs METOJUYECKON MOMOIIN YUUTENIO B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

®dusnka SBIAETCS CHCTEMOOOPa3yIOUUM JJIsl €CTECTBEHHO-HAYUHBIX yYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JISKaT B OCHOBE IPOLIECCOB M SBJICHHM, M3y4aeMbIX XHUMHEH,
Ouosiorueil, acTpoHoMHEeW W (QHU3MUECKOW reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, IPEJOCTaBIsAeT Hauboee sicCHble 00pa3libl IPUMEHEHHs HAyYHOI0 METO/1a [I03HAHUS,
TO €CTh CII0C00a MOTYUYECHHUS JOCTOBEPHBIX 3HAHHUI O MUE.

Onna w3 THaBHBIX 3a7a4 (U3HUYECKOTO O0Opa3oBaHHMS B CTPYKType OOIero ooOpa3oBaHUs
COCTOUT B (DOPMUPOBAHMHM E€CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM W MHTEpeca K Hayke Yy
o0y4Jaronmxcs.

W3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEAINOJIATaeT OBJIAJCHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

® HAY4YHO OOBSCHSTH SBJICHUS,

® OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICOBAHUS;

® UHTEPHPETHPOBATh JAaHHBIE M HUCIOJb30BATH HAyYHBIC JIOKA3aTENCTBA IS
MIOJTy4E€HHUs BBIBOJIOB.

lenn wu3ydenuss (U3NKU HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS OMpPEICICHBI B
Konnenuun npenogaBanus ydeOHoro mpenmera «@Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoit ®eneparuy, pealu3ylOIIUX OCHOBHBIE 00II€00pa3oBaTeNbHbIe  MPOTPAMMEL,
yTBepkI€HHON pemenueM Komnernn MunucrtepctBa mnpocBemieHus Poccuiickon ®enepanyu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

eaun uzyvyenusi pU3NKu:

e npuoOpeTeHre UHTEpEca U CTPEMJICHHS 00YJaIOUINXCsl K HAYYHOMY M3YYEHUIO MPUPOIHI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEICTABICHMA O HAydHOM METOJ€ IO3HaHUA U  (OpMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY/KAIOLUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (opMHUpPOBaHME NTPEJICTABICHUH O PO GU3UKU I pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
JesITEeIbHOCTH, CBSI3aHHOM C ()M3MKOHM, MOATOTOBKA K JalibHEiIIeMy OoOyueHHIO B 3TOM
HalpaBJICHUU.

JIoCTIKEHHE ATUX LieJIel MPOorpaMMBbl 10 (PU3MKE Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHus
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a4ay:



e npuoOpeTeHue 3HAHUHM O IUCKPETHOM CTPOCHMHU BEILECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHre YMEHUN ONMUCHIBATH U OOBACHATH (PU3NUECKUE SIBICHUS C UCIOIb30BAaHUEM
IIOJIyYEHHBIX 3HAHUH;
® OCBOCHHME METOJOB pELIEHUS TMPOCTEHIINX pacuy€THBIX 3a7ad C MCIOJIb30BaHUEM
(bu3nyecKux MoJeNel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUU HAOIIOJATh MPUPOIHbIEC SBICHUS U BBIOIHATH OIBITHI, JAOOpPATOPHBIE
paboOTbl M DSKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C MCIOJIb30BAHUEM H3MEPUTEIbHBIX
puOOpPOB;
® OCBOCHHME MPHUEMOB pabOThl ¢ HHPOpPMaLUEH (UIUIECKOTO COACPIKAHUS, BKIIOUYAsS
MH(POPMAIIHIO O COBPEMEHHBIX JOCTH)KEHUSAX (DPU3UKHU, aHAIN3 U KPUTHUECKOE OLICHUBAHUE
nH(popManuu;
® 3HAaKOMCTBO CO cepaMu NMpo(PecCHOHATBHON NeATeNTbHOCTH, CBA3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOI HAyKH.
Ha wusydyenue ¢usuku (6a30BbI YpOBEHH) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otrBoauTcs 238 yacoB: B 7 kinacce — 68 gacoB (2 yaca B Hezeno), B 8 kinacce — 68 yacos (2 vaca B
HEJIEIIO0), B 9 KJ1acce — 102 yaca (3 gaca B HEJIEIO).

[Ipemiaraemselii B mporpamMMe o (u3uKe MnepeyeHb JIabopaTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTENIbHBIN XapaKTep, yUUTEINb JENacT BEIOOP MPOBEIECHHS Ta00PAaTOPHBIX padOT U OIBITOB
C y4€TOM MHAMBUIYAIbHBIX 0COOEHHOCTEH 00y4arOMMXCs, CIHCKa SKCIEPUMEHTAIBHBIX 3aJaHUH,
IpeaaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hU3HUKeE.

Coaep:xxanue 00y4yeHus
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Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o mpupoge. SBieHus npuponbl. Ousznyeckue SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL. M3MmepeHue ¢usznyeckux BenuuuH. Puszndeckue MpUOOPHI.
[TorpemHoCTh M3MepeHuil. MexayHapoHas CUCTEMA €IMHUIL.

Kak ¢usuka u qpyrue eCTeCTBEHHbIE HAYKH U3y4atoT IpUpoy. EcTecTBeHHO-HAYYHBIN METO/I
MO3HAHUS: HAOJO/IEHHE, TIOCTAHOBKA HAYYHOI'O BOMPOCA, BBIABMKEHUE TUIIOTE3, SKCIEPUMEHT IO
MPOBEpPKE THIOTE3, OOBSICHEHHWE HaOmomaeMoro siBieHus. OnucaHue (QU3NYECKUX SIBICHUU C
IOMOIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuyeckune, TENIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @wusuyeckue MpUOOPHI U MpOLEAypa MPSMBIX HW3MEPEHUN aHAIOTOBHIM H IH(PPOBBIM

puOOpOM.

Jlabopamopuvie pabomut u onvimol.

Omnpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoOopa.
N3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.
Ornpezenenne pa3MepoB MaJbIX TEJ.
N3mepenne temmepaTrypsl NOpH IOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIepaTypBhl.
6. IlpoBeneHne wHCCIENIOBAaHUS MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIE BRICOTA MTyCKa.

Pa3zgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHHHU BellleCTBA.

CrtpoeHue BeniecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.
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JIBrxkenue wyacTtul] BemiecTBa. CBs3b CKOPOCTH JBUIKEHUS 4YACTUI[ C TEMIIEpaTypoOu.
bpoynoBckoe nmBwxkenue, nuddysus. BzaumopeicTBHe dYacTHI] BEHIECTBA: MNPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTHble  COCTOSIHHMS ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM M TBEPIBIX
(KpucTayyinueckux) Ted. B3auMocBs3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO ABUKECHUS.

2. Habmonenue nuddysuu.

3. HaOmiogenue siBneHU, OOBACHSAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacTHIL

BELIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONBb30BaHKEM (oTorpaduii).

2. OnpITH O HAOIIOJAEHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ielicTBHE TeJl.

MexaHnueckoe qBUkeHHE. PaBHOMEpHOE U HepaBHOMepHOE BHUkeHUE. CkopocTh. CpenHss
CKOPOCTb [P HEPAaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMEHU JABUKECHUSI.

SBnenne nnepuuu. 3akoH MHepLUUHU. B3aumonelicTBue T Kak IpUYMHA U3MEHEHHS CKOPOCTH
NBUKEHHs Ten. Macca kak mepa mHepTHOCTH Tena. IlnotHocTe BemectBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B eIMHHIIE 00BEMA BEIIECTBA.

Cuna kak xapakTepUCTHKa B3auMoJiecTBUs Ten. Cuita ynpyroctu u 3akoH ['yka. Mi3mepenue
CUJIBI C TIOMOIILbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TsbkecTh. Cuila TSXKECTH Ha JPYTrux
manerax. Bec tema. HeecomocTh. CliokeHHE CHIJI, HaNpaBJCHHBIX IO OJHOM MPAMOM.
PaBHogelicTByromas cuil. Cuna TpeHus. TpeHue CKOoIbKEeHUs U TpeHue Nokos. TpeHue B Ipupoje u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tena.
N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Habnronenue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TEN.
CnoxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.
./Iaﬁopamopubte paodomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBI)KEHHUS (IIapuKa B IKUIKOCTH, MOZIEIH
AIEKTPUICCKOTO aBTOMOOMIIS U TaK J1ajee).
2. OrmpeneneHue cperHeil CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuka IO HaKIOHHOH
IIJIOCKOCTH.
Onpenenenne IOTHOCTU TBEPIOTO TeENA.
4. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (AeopMmaiuu) MpYKUHBI OT
IIPUJIOKEHHOH CHUJIBL.
5. OneIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tena U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJI, ;KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl YMEHBIIICHHUS] U YBEIWUCHUs naBieHus. JlaBieHue raza. 3aBUCHMOCTH
NaBJIeHUd ra3za oT o0béma, Temrieparypsl. llepenada gaBneHus TBEPABIMHU TellaMU, KUJIKOCTSIMHU U
razamu. 3akoH [lackans. [lHeBMaTHyecKkWe MalIMHBIL. 3aBUCHUMOCTb JIaBJICHUSI JKUJKOCTU OT
rryounsl. ['uapocraTudeckuii mapagokc. Coobmaromuecs cocynbl. [ uapaBindeckue MeXaHU3MBbl.

AtMocdepa 3emnu u armochepHoe maBieHue. [IpUYMHBI CYNIECTBOBAHMS BO3MYIIHOMN
o6onoukn 3emmu. OmbiTt Toppuuemu. U3mepenuwe armochepHOro AaBiCHHUS. 3aBHCHMOCTH
aTMoc(epHOro IaBIeHUS OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubops! 1 u3mepeHust arTMOCHEpHOTO
JABJICHUSI.
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JlelicTBUE >KUIKOCTU U ra3a Ha MOTrpyKEHHOE B HUX TeJo. BeITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Jemoncmpayuu.

1. 3aBUCHMMOCTbH IaBJIE€HUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

3. CooObmarommuecst CoCybl.

4. T'mppaBnuueckuii mpecc.

5. TlposiBnenue nelcTBust aTMOCHEPHOTO TaBICHUS.

6. 3aBHCHMOCTbH BBITAJIIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tella U IIIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. VYcioBue M1aBaHMs TeI: IUNIABAHUE WIIH ITOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TE€JIa U )KUJIKOCTH.
Jlabopamopuusie pabomot u onvimel.
1. HccrnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa NOTPY>KEHHOHN B )KUAKOCTh YaCTH
Tena.
2. OmnpeneneHne BbITAIKUBAOLIEH CUIIBL, IEHCTBYIOLIEH Ha TENO, HOTPYKEHHOE B JKUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BHITAIKHUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT
Macchl Tena.
4. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITATKUBAIOIICH CHIIbI, IEUCTBYIOIIEH HA TEIO
B JKUKOCTH, OT 00bEMa MOTpyKEHHON B KHUJIKOCTb YaCTH TeJa U OT IUIOTHOCTH >KUKOCTH.
5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpeAesieHHe €€
IPy30I0ABbEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPIrUsl.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJ0K, HAKJIOHHAsA IUIOCKOCTh. IIpaBuiio paBHOBecHs pbluara.
[TpuMeHeHMe paBuiIa paBHOBECHS pblyara K 0JI0Ky. «3o0i0Toe mpaBuio» Mexanuku. KITJ[ mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckass 1 noteHuuangbHas 3Heprus. [IpeBpaiiienue oHOTro
BHUJIa MEXAHUYECKON YHEPTUU B IPYrol. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue pabOThl CHUJIBI TPEHUS NpPU PAaBHOMEPHOM JBMKEHMHM Tela IO

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM paBHOBECHS phluara.

3. Wzmepenue KIIJI HaKIOHHOM MJIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHUU.

8 KVIACC

Pa3znen 6. TenioBble IBJICHUS.

OCHOBHbBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOpUHM CTpOEHUs BelecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyid. OmbITel, MOATBEPKIAIOIINE  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, XUAKOTO W Ta3000pa3HOr0 COCTOSHUN BemecTBa. Kpucrammnyeckue u
amop¢ubie Tena. OObICHEHNE CBONCTB Ta30B, JKUIKOCTEH M TBEPIBIX TET HA OCHOBE IOJOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOH Teopur. (CMayuMBaHWE W KaNWULIPHBIE SBIEHUA. 1eII0BOE
pacIIMpEeHHE U CXKaTHUE.

Temneparypa. CBsA3b TEMIEPATYPBI CO CKOPOCTHIO TEMIOBOIO ABUKEHUS YacTULl. BHyTpeHH s
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUU: TEIUIonepeada u coBepiieHue padboTel. Bus
TEIJIONEPEIavu: TEIIONPOBOAHOCTh, KOHBEKIINS, U3IyUEHUE.

KonudecTBo TeruoThl. YenbHas TEIIOEMKOCTh BEIIeCTBA. TeMIO00MEH U TEIUIOBOE
paBHOBecHe. YpaBHeHHe TemioBoro OanaHca. [lnmaBieHwe M OTBepAEBaHHME KPHUCTAUIMYECKUX
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BEIIECTB. Y ienbHas TeIioTa miasieHus. [lapooOpasoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnaenbHas Tersora napooOpa3zoBaHUS. 3aBHCHUMOCTh TEMIIEpaTypbl KUIEHUS OT aTMoc(hepHOro
JaBJICHUSL.

BrnaxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeiabHask TEIJI0Ta CTOPAHUS.

[Tpunnume! padoTs! TemnoBbix apurareneit KI1J[ TermmoBoro neurarens. TerioBeie ABUTaTENN
Y 3aIllUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILECHNS YHEPTUHU B TEIJIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Ha6monenue nuddysum.
HalGmronenue siBneHnii cMauynBaHMsl M KalTWJUTSIPHBIX SIBJICHUH.
HaGimroieHre TemioBoro pacmmupeHus Tel.
W3meHneHue naBieHus ra3a npyu U3MEHEHNU 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH.
[IpaBuna u3mMepeHus TeMIEepaTypshl.
Bunael Tenionepenayu.
OxmnaxkeHre Ipy COBEPIICHHH PaOOTHI.
9. HarpeBanue npu coBepIieHUU pabOThl BHEIITHUMH CHIJIAMH.
10. CpaBHEHME TEMIOEMKOCTEN pa3INYHBIX BEILIECTB.
11. HaOmroneune Kumexus.
12. HabnroeHre MoCTOSIHCTBA TEMIIEPATyPhI IIPH TLIABICHHH.
13. Monenu TemIoBbIX ABUTATEIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBlIeHUs BO3yXa B OaJUIOHE IIIIPHUIIA.
OnsbIThI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JIaBJCHHS BO3AyXa OT ero oOnémMa U
HarpeBaHus WU OXJIAXKICHUS.
6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJNOMKA IKUIAKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIiepaTypsbl.

7. HaOmroneHue M3MEHEHHS BHYTPEHHEH JHEPruu Tela B Pe3ysbTare TeIulonepenadd u

paboThI BHEITHUX CHII.

8. HccnenoBanue sBICHHS TEIUIOOOMEHA MPHU CMEIIMBAHUH XOJIOTHON M TOPSIYCH BOJIBI.

9. OmnpeneneHune KOJIUYECTBA TEIIOTHI, TOJTYYEHHOTO BOJOW MPH TEMNIOOOMEHE C HarpeThIM

METAJUIMYECKUM [IUIMHAPOM.

10. Omnpenenenne yaelbHOU TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npolecca UCapeHusl.

12. Onpepenenre OTHOCUTEIBHON BIAXXHOCTH BO3/yXa.

13. Onpenenenune yaeabHON TEMIOTHI IUIABICHUS JIb/IA.

Pa3nes 7. DiekTpryeckne 1 MArHUTHBIE SIBJICHHS.

OnekTpusanusa Ten. JIBa poja 3JIeKTpUYEeCKUX 3apsAIoB. B3auMoencTBrue 3apsyKeHHBIX TeE.
3akon Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCUCTBUS 3apSKCHHBIX TEJI OT BEJIWYUHBI 3apsioB U
paccTOSHUS MEXY TeJIaMu).

Onextpuueckoe mnone. Hanpsok€HHOCTh anekTpuyeckoro mnoss. IIpuHuun cynepno3unuu
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsAaoB. DiIeMeHTapHbI 31eKTpuuecKkuil 3apsaa. CTpoeHue aroma.
[IpoBOIHMKY M AVDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

ONEKTPUUECKUH TOK. YCIOBUS CYIIECTBOBAaHUSA JJIEKTPUYECKOTO TOKA. VICTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.
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Onexktpuueckas unenb. Cunma Toka. OyeKkTpudeckoe HampspkeHue. ConpoTUBIIEHHE
NMPOBOJHUKA. YJEIbHOE CONPOTHBIECHHME BemecTBa. 3akoH Oma id  yyacTKa  IEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TTPOBOJHUKOB.

PaboTa 1 MOIIHOCTE NeKTpHUecKoro Toka. 3akoH koyms—JIeHna. DnekTpuueckue memnu u
MOTPEOUTENH IEKTPUIECKON dHepTruH B ObITY. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHWTHL. B3aumonelcTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHoe IIoJe.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHUe AJisl ®KU3HU Ha 3emie. OnsiT Dpcrena. MarauTHoe mnose
JIEKTPUYECKOTO TOKa. [I[puMeHeHne AIeKTPOMArHUTOB B TEXHUKE. /[elicTBE MarHUTHOTO MOJIs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSSHHOTO TOKa. Vcronbp30BaHue 31EKTpOABUTaTENECH B
TEXHUYECKHUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apages.  SBneHue  snekTpoMarHUTHOM — uHAykuuu. IlpaBwio  Jlenna.
Onektporereparop. CrmocoObl MOMy4YEeHHUs DICKTPUUECKOW DJHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DnekTpusanus Teil.
JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
Y CTpoUCTBO U IEUCTBUE IIEKTPOCKOIA.
DneKkTpocTaTu4ecKas NHIYKIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpoBOHMKYN M AUBIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOIO ITOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeNCTBUA DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUIKOCTH.
. 'a30BBIi1 pa3psin.
. U3mepenne cuiibl TOKa aMIepMETPOM.
. U3mepenue 31eKTpuyecKoro Hanps>KeHUst BOIILTMETPOM.
. PeoctaTt u MarasuH cOnpoOTHBIICHUN.
. B3aumopeincTere noCTOSTHHBIX MarHUTOB.
. MozaennpoBaHre HEBO3MOKHOCTH Pa3JI€IeHUS MIOJ0COB MATHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHOe noJjie ToKa. JJIeKTPOMarHmr.
. JlelicTBrE€ MarHUTHOTO NOJIL HA TPOBOJIHUK C TOKOM.
. DIIEKTPOJBUTATENH OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 31€KTPOMarHUTHOW MHIYKIUU.
. OnbiTer @apagest.
. 3aBUCHMOCTb HaIlpaBJIEHUS NHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUSI.
25. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.
OnbITH 10 HAOTIOCHUIO SNIEKTPU3AIIMHU Tl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue neicTBUS AIEKTPUUYECKOTO TOJI HAa TPOBOIHUKYU U AUDIIEKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMIPSKEHUS.
HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, WIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsLKEHUsI Ha pe3UCTOpe.
7. OnbITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA
OT €ro JIJIMHBI, IJTOIIA/IA TOTIEPEUYHOT0 CEYSHUSI U MaTepHalla.
8. IlpoBepka mpaBuiia CIOKEHHUSI HANPSIKEHUN MPHU MOCIEIOBATEIILHOM COEAMHEHHH JIBYX
PE3UCTOPOB.
9. IIpoBepka npaBuiia sl CUIIBI TOKA ITPU NapajuIeIbHOM COEIMHEHUHU PE3UCTOPOB.
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10. Onpenenenue pabOTHI SNEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MONTHOCTH 3JEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKy, OT HaIpsSKEHUs Ha

HEH.

13. Onpenenenune KIIJ/I narpeBarens.

14. UccnenoBanue MarHUTHOI'O B3aUMOJEHCTBUS MOCTOSHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO IOJISI IOCTOSTHHBIX MATHUTOB TIPU UX 0ObETUHEHUH U Pa3elICHUH.

16. MccnenoBanue IEUCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aMMOJIEUCTBHS KAaTYIIKA C TOKOM U

MarHuTa OT CHJIbI TOKa W HAIPABJICHUs TOKA B KaTYIILIKE.

18. 3yuyeHue AeCTBUS MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHne paboThl SJIEKTPOABUTATEIIS.

20. U3mepenne KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.

21. OnpITBl IO MCCHEAOBAHUIO SIBJICHUSI SJICKTPOMArHUTHOM WHIYKLIHMHU: HCCIEIOBAaHUE

M3MEHEHUHN 3HAUEHUSI U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.
9 KUIIACC

Pasnen 8. Mexanuveckue siBJICHHS.

Mexannyeckoe ABWkeHHE. MarepuanbHas Touyka. Cucrtema oTcuyéta. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO  JBWKEHHS. PaBHOMepHOe TIpsAMOJIMHENHOE JABWKeHHE. HepaBHOMepHOe
npsAMoNMHEHOe JBWKeHHE. CpenHsss W MIHOBEHHAas CKOPOCTh TejJa MpPH HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOycKOpeHHOE TpsiMosiMHEHHOe ABvkeHne. CBoOomHoe maaeHue. OMbBITHI
lanunes.

PaBHOMEpHOE nBWXKEHHME TO OKpykHOCTH. llepron m yactora oOpamieHus. JluHeitHas u
yIiioBas CKopocTH. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

[TepBriii 3akoH HeroTona. Bropoit 3akon Herorona. Tperuit 3axkoH Herotona. IlpuHumn
CYTEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUS CKOJIbKEHUS, CHila TPEHUSI TTOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOHOTO najieHus. [[Buxenue
rmaHeT Bokpyr ConnHua. [lepBas kocMuueckast ckopoctb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue maTepuanbHON TOUkH. AOCONIOTHO TBEpP0E Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynbec Tena. M3Menenue umnynbca. UMnynbC cuiibl. 3aKOH COXpPaHEHHUS HMMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckas paboTa 1 MOIITHOCTh. PaboTa cui TshKecTH, ynpyrocty, TpeHust. CBs3b SHEPTUH
1 pabotel. [loTeHInanbpHas SHEPTUs TeNa, MOIHATOTO HaJl MOBEPXHOCTHIO 3eMid. [loTeHInanpHast
SHEprus cxatol nmpyxkuHbl. KuHetnueckas sHeprusg. Teopema 0 KMHETHYECKOW HHEPrUU. 3aKOH
COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HabmnroneHune MeXaHMYECKOTO ABMKCHUS TeIa OTHOCUTEIIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHUE IyTEH U TPACKTOPHUI ABUKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HbBIX
TEJI OTCYETA.

N3mepenne ckopocTy U yCKOPEHHUSI MPSMOIUHENHOTO JBUKEHHUS.

HccnegoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHUSI.

Habntoienue ABMKEHUS Tella 0 OKPYKHOCTH.

Habnronenne MexaHM4eCcKuX sIBIICHHUM, TPOUCXOIAIINX B cUcTeMe oTcuéTa « Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHS TeJIa OT MacChl TeJa U JICHUCTBYIOIIEH Ha HETO CUIIBIL.
HaGmronenue paBeHCcTBa CHUIT TTPU B3aUMOJICHCTBUM TEJI.

N3menenue Beca Tena Npu YCKOPEHHOM JIBUKCHUU.

0 [Tepenaya nmmnysbca Ipu B3aUMOJICHCTBUHU TEIL.
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11. [Ipeobpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHue uMnyJbca Npyu HEYIPYyroM B3auMOICHCTBUH.

13. CoxpaHeHHe UMITYJIbCa PU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HabnroeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHre MEXaHMUECKOM YHEPTUU PU CBOOOJHOM A ICHHH.

16. CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUKEHUH TeJIa MOJ JEUCTBUEM MPYKUHBI.

Jlabopamopmuvie pabomol u onvimeol.

1. KoncTpynpoBaHue TpakTa sl pa3roHa v JajdbHEUIIEro paBHOMEPHOTO JBUKECHUS IIaprKa
WJTU TEJICKKHU.

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM JBWIKEHHUS IIapuKa TI0
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpenenieHUE YCKOPEHUsI Tejla MNPU PABHOYCKOPEHHOM JBH)KEHUM TI0 HAKJIOHHOU
IIJIOCKOCTH.

4. UccnegoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM IBUXKEHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka THIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIIKEHUM 0€3 HAa4aJIbHOW CKOPOCTH

MYTH OTHOCSITCS KaK Psii HEYETHBIX YUCEN, TO COOTBETCTBYIOLINE TPOMEKYTKA BPEMEHU

OJINHAKOBBI.

UccnepoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBXEHUSI OT CUJIbI HOPMAJIbHOTO IaBJICHHUS.

Omnpenenenue kodppuimeHTa TPESHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBIKEHUM Tella IO

TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIJIBI YIIPYTOCTH TIPH TOIBEME Tpy3a C HCIOJB30BAHUEM
HEMOJIBI>KHOTO U MOJABIKHOTO OJIOKOB.

11. 3y4yeHue 3ak0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne KoJjie0aHUs U BOJIHBI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPUCTUKU KoJieOaHWM: TEpHOJ, YaCTOTa,
amIMTyna.  MareMaTudeckuil W NPYKUHHbIM  MasaTHUKU. [IpeBpameHue osHepruv Impu
KoJ1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue koneOanus. BbuiHyxaeHHble Konebanus. Pe3onanc. MexaHM4YecKue BOJIHBI.
CaoiicTBa MeXaHUYECKUX BOJIH. [IpoAosibHBIE U TTONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusl. MexaHn4ecKre BOJIHBI B TBEPAOM TEIIE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. H(Dpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Hab6mronenune konebanuii Tel Mo 1eWCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenne BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacmipocTpaneHnre mpo0IbHBIX U MTONIEPEYHBIX BOJTH (HA MOJICIH).

Habntoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKui pe30HaHC.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue 4acTOTHI U MEPUOJIA KOJIEOAHUH MaTeMaTHIECKOTO MasiTHUKA.

2. Omnpenenenrie 4acTOTHI U TTEPUO/Ia KoJIeOaHUH TPYKUHHOTO MasTHHKA.

3. HccnenoBaHue 3aBUCUMOCTH MEPUO/Ia KOJICOAHHH MMOABEIIEHHOTO K HUTH TPYy3a OT JJTUHBI
HUTHU.

4. HWccnenoBaHue 3aBUCUMOCTH MEPHO/Ia KOIEOAHU N IPYKHHHOTO MasITHUKA OT MacChI IPpy3a.

[IpoBepka HE3aBUCUMOCTH NEeproAa KoyiebaHHil rpy3a, MOABEIIEHHOTO0 K HUTH, OT MacChl

rpysa.

6. OmnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh ITepHoAa KosieOaHui MPYKMHHOTO MasSTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHne yCKOpEHHUs CBOOOIHOTO A ICHUS.
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Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbBIE BOJIHBI.

DIEeKTPOMarHuTHOE MoJje. JIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHHIX BOJIH. Vcofib30BaHUE 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM CBSI3HU.

DJieKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopnusie pabomot u onvimel.

1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBELI€E SIBJICHUS.

JlyueBas mopenb cBera. Mcrounuku csera. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa.
3atmenust Connna u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3akKOH OTpaXKE€HUs CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHHs cBeTa. [loHOe BHYTpeHHEE OTpaKeHHE CBETaA.
Hcnonbs30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKNUX CBETOBOIAX.

Jlunza. Xox mydeii B tuH3e. OnTHyeckas cucremMa (oroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontudeckas cucteMa. bian3opykocTh U TaIbHO30PKOCTb.

Pasznoxxenue Genoro cera B cnekTp. OmbiTel HhtoToHA. ClIOKEHHE CIIEKTPATHHBIX I[BETOB.
Hucnepcus ceera.

Jemoncmpayuu.
[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
ONnTHYECKUN CBETOBOI.
Xon nydeit B cobuparoieit TnH3e.
XoJ ny4dei B pacCerBaroIIeu JIMH3E.
[Tonmy4yenne n300pa>keHUI C ITOMOUIBIO JTUH3.

9. Ilpunrun aeicTBus Goroamnmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopnens riasa.

11. Pa3noxxenue 6eoro cBeTa B CIEKTP.

12. TlomyueHue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrija HaJeHHUs.

2. H3yudeHue xapaKkTepUCTUK U300pa’keHUs IpeIMeTa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH YIJIa MPEIOMIICHHS] CBETOBOTO Jy4ya OT yrja HaJeHus Ha

IPAHMIIE «BO31YX—CTEKIION.

4. TlomyuyeHue n300pakeHUN C TOMOIIBIO COOMPAIOIICH TUH3HI.

5. Omnpenenenue POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMpPAIOIIEH JIMH3BI.

6. OMNBITHI IO Pa3JIOKEHUIO OEJNIOT0 CBETa B CIIEKTP.

7. OmbITHI IO BOCHPUSITHUIO IIBETA IPEIMETOB MPU UX HAOIIOIEHUH Yepe3 LIBETOBbIE (QUIbTPHI.

Pa3znea 12. KBanToBLI€e IBJICHHS.

Omneitel Pe3epdopna u mianerapHas Mojenb atoma. Mogens atoma bopa. Mcmyckanue u
norJomnieHne ceera aroMoM. KBantel. JInHeiyaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(ha-, 6eTa- u ramma-usnydeHusi. CTpoeHue arToMHoro siipa. HykimonHas
Mozelb aTOMHOTO sifpa. M3otomnbl. PanuoaktuBHbie npeBpatienus. [lepuos nonypacmnana aTOMHBIX
anep.

A

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsSAOBOTO M MACCOBOTO YHCEN. DHEPTUsl CBS3U
aToMHBIX sifep. CBsi3p Macchl U dHepruu. Peakiuu cuHTes3a u feneHus saep. MICTouHUKU 3Heprun
Connua u 3BE371.

Snepnas sHepreruka. JIedcTBUS paguoOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.

Jemoncmpayuu.

1. CrnekTpsl U3Ty4E€HUS U MOTJIOMICHUS.

10



CrexTpsl pa3nTuYHbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe Buibcona.

PaboTta cuéTunka MOHU3UPYIOMINUX U3TYICHHM.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MIPOTYKTOB.

./Iaﬁopamopubte paodomut u onvimol.

1. HaOnroneHwue CIIONIHBIX M TUHEHYATBHIX CIICKTPOB U3ITyYSHUSI.

2. HccnegoBaHue TpPEKOB: HU3MEpPEHHE OHHEPrMM YacTULBI MO TOPMO3HOMY IyTH (IO

¢dororpadusam).

3. H3mepeHue paanoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-0000 IO IIINI MOLYIb.

[ToBTOpHUTENBHO--0000IAIOIINI MOTIYJIb TIPETHA3HAYCH /I CHCTEMATH3allui U 0000IIeHUS
MPEIMETHOTO COJIEP’KAaHUSI M OIbITa JACITEIbHOCTH, MPHOOPETEHHOTO MPH M3YUYEHUH BCETO Kypca
bu3MKKM, a TakXe AJIs MOATOTOBKHM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy Mo (u3MKe AJis
00y4JaroImuxcst, BEIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipu n3yyeHnn JTaHHOTO MOAYJIS PEaIU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI IESTEIbHOCTH, Ha
OCHOBE KOTOPBIX O00ECIIEUYUBACTCS IOCTHIKCHHE MPEIMETHBIX M METANPEIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (HOpMUPYETCS €CTeCTBEHHOHAy4yHasi IPaMOTHOCTh: OCBOEHHE HAayYHBIX
METOJIOB HCCIICZIOBAHUS SIBIICHUW TPHUPOABI M TEXHHWKH, OBIAJCHHE YMEHHUSIMH OOBSICHSTH
¢busnueckre SBIEHUS, MPUMEHSS MOJIyYeHHbIE 3HAaHUS, peliaTh 3a/1a4i, B TOM YHCIe KaYeCTBEHHbIE
Y SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO AESTENLHOCTHBIN XapakTep JAaHHOTO pa3jiesia pealn3yercs 3a CUéT Toro, 4To
o0yJaroIuecs BRIMONHSIOT 33aHHsI, B KOTOPHIX UM MPEJIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUU PAcllO3HABaTh U HAy4YHO OOBSCHATH (PU3HUYECKUE SIBJICHUS B
OKpY>Karollel NpUpPOJIE€ U MOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAy4yHbIE METOJbl HCCIEIOBaHUS (PU3NYECKUX SBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU TUMOTE3 U MOTYyUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh Hay4Hble OCHOBBI HauOoJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPaKTUUYECKOr0 MCIOJIb30BaHUS Pa3IUYHBIX UCTOYHUKOB YHEPrUU Ha OCHOBE 3aKOHA
MpEeBpaLICHNS U COXPAaHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUU.

O W

Conepmanne BOCIIUTATECJABHOI'O MIOTCHIIUMAJIA YPOKaA

* YCTAHOBJICHHE JIOBEPUTEIILHBIX OTHONICHUH MEXIY YUUTEIEM U €r0 YYCHHKAMH,
CHOCOOCTBYIONINX MMO3UTUBHOMY BOCTIPUSATHIO YUAITUMHUCS TPEOOBAHUN U POCHO yUUTES,
MIPUBJICUYCHUIO MX BHUMAaHUS K 00CYKJaeMOil Ha ypoke HH(POpMAIIUY, aKTUBU3AIUU HX
MO3HABATEIHPHOMN JAESITETLHOCTH;

* MO0y KICHUE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOIIETPUHATHIE HOPMBI TTOBEICHHSI, TPaBUIa
OOIIeHHSI CO CTapIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU (IIKOJILHUKAMU ), IPUHITUITB y4eOHOM
JTVCIUTUTAHBI ¥ CAMOOPTaHHU3AIHH;

* IPUBJICUCHUE BHUMAHUS IIKOJHHIUKOB K IIEHHOCTHOMY aCIeKTy U3Y4aeMbIX Ha YPOKaX SBIICHUH,
opraHu3anus uX padoTHI C MOJyd4aeMOl Ha yPOKE COIMaIbHO 3HAYMMOM HH(pOpMAaITHEH —
WHUIUUPOBAHUE ee 00CYKICHHUS, BEICKA3bIBAaHUS YUAIIMMUCS CBOCTO MHEHHSI 110 €€ MTOBOY,
BBIPAOOTKHU CBOETO K HEl OTHOIICHHS;

* HCIIOJIb30BAHME BOCIIUTATEIHHBIX BO3MOKHOCTEH COMIEpIKaHUs yueOHOro MpeIMeTa Yepes
JEMOHCTPAIIHIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO ITOBEICHUS, TPOSIBIICHHUS
YeIIOBEKOIIOOUS U JOOPOCEPACTHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB VISl UTEHUS,
3aja4 /ISl peIIeHUs], TPOOJIEMHBIX CUTYAIMH JUTsi OOCYXKICHUS B KJIacce;

* IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (DOpPM pabOTHI yUaIIUXCSl: HHTEIJICKTYalbHBIX UTD,
CTUMYJIUPYIOIINX ITO3HABATEIHHYIO MOTHUBAIMIO IIKOJIEHUKOB; TUAAKTHYECKOTO TeaTpa, TIe
MOJIyYE€HHBIC Ha YPOKE 3HAHUS OOBITPBHIBAIOTCS B T€ATPATBHBIX TTOCTAHOBKAX; TUCKYCCHI, KOTOpPHIE
JAr0T yYaIuMcsl BO3MOXKHOCTh TPUOOPECTH OIBIT BEACHUSI KOHCTPYKTHBHOTO IUAJIOTa; TPYITIOBOM
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paloThI UK paboTHI B Iapax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHAHOM paboTe 1 B3aUMOACHUCTBUIO C
IPYTHMU JIEThMU;

* BKJIIOYEHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPBIE IIOMOTAIOT MOAAePKATh MOTUBAIUIO JIeTeH K
MOJTYYCHHIO 3HAaHWUH, HATa)XWBAHHIO TO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIICHHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO T0OpOKeNaTeIbHOU aTMOC(ephl BO BpEMsI YPOKa,;

* opranu3anus medcrsa MOTUBUPOBAHHBIX U SPYANPOBAHHBIX YYAIMXCS HAJ UX HEYCIIEBAIOIINMHU
OJTHOKJIACCHUKAMH, JTAIOMIETO IKOJIbHUKAM COLMAIEHO 3HAYMMBIH OMBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

* HUIIMMPOBAHUE U TIOJIEPIKKA UCCIIEIOBATEIbCKON AEATEIBHOCTH IKOJIBHUKOB B paMKax
peann3auy UMH HHIUBHIYAIBHBIX U TPYIIIOBBIX UCCIEA0BATEIbCKUAX MTPOSKTOB, YTO JACT
IIKOJIbHUKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHHS TEOPETUYECKON
npo0IeMBbl, HaBBIK TEHEPUPOBAHUS U 0(hOPMIICHHST COOCTBEHHBIX HJIEH, HABBIK YBAKHUTEIHLHOTO
OTHOIICHMS K UY)KUM UAeIM, 0OPMIIEHHBIM B paboTax APYrux UCCIeI0BaTEICH, HaBbIK
MyOJIMYHOTO BBICTYIIJICHUS TIEpe]] Ay JUTOPUEH, apryMEHTHPOBAHUS M OTCTaWBAaHUS CBOCH TOUKH
3pEHHS.

IInanupyemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS IPOrpaMMbl 1o Gpu3ukKe HA
YPOBHE OCHOBHOIO 00111€er0 00pa3oBaHus

K koHmy oOydeHuss B 7 KJjacce NpeIMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHI:

®  UCMOJB30BATh MOHATHS: (PU3HUECKUE U XUMUUYECKHE SIBICHUS, HAOII0ACHUE, SKCTIEPUMEHT,
MOJieTb, THIIOTE3a, COUHHIBI (PU3MYECKHX BEIWYMH, aToM, MOJIEKYJa, arperaTHbIC
COCTOsSIHMSI BemiecTBa (TBEpPAOE, JKHIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBM)KCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOPHs, PaBHOJAECHCTBYIOIIAsS
cuna, nedopmarus (yrnpyrasi, ImiacTuueckasi), HEeBECOMOCTb, COOOIIAIOIITUECS COCY/IBI;

e paznuuath sBIeHUA (IUQPy3us, TEMIOBOE ABMKEHHE YACTHI[ BELIECTBA, PaBHOMEPHOE
IBUKEHHE, HEPAaBHOMEPHOE JABI)KEHHE, WHEPLMs, B3aUMOACHCTBHE TEJ, PABHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHOM OChIO BpaleHHs, Mepeaada JaBieHUs] TBEPAbIMU TeIaMH,
KHUJKOCTAMU U Ta3amMu, atMocepHOe [daBlieHWE, IIJIaBaHUE Tel, MPEeBpaIICHUS
MEXaHUYECKON HHEPruM) MO OMHMCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE,

® pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOILIEM MHPE, B TOM
yrciie (pu3nveckue IBJIeHUs B IPUPOAE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTIMHU
B JKMBOM U HEKHUBOW IPUPOAEC, NEUCTBUE CUIIBI TPEHUS B IPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(hepHOro AaBJIeHUs Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pblYard B TeJe YEIOBEKa,
IPU STOM IEPEBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
cBolicTBa (MpU3HAKHN) GU3MUECKUX SBICHHM;

® OMNHWCHIBATH M3YyYEHHBIC CBOWCTBA Teld M (U3UYECKUE SBJICHUS, HCIONB3Ys (U3NUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs, MyTh, CKOPOCTb, CPEIHSsSA
CKOpPOCTbh, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC Tella, CHIa TPeHHsl, aBjieHue (TBEPAOro
Tena, )KUJIKOCTH, ra3a), BRITAIKUBAIOIIAS CUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, TIEUO
CHJIBI, MOMEHT CHJIbI, KO3()(DUIIMEHT MOJE3HOTO JAEUCTBUA MEXaHU3MOB, KHHETHUYECKas U
MOTECHIIUATbHAS JHEPTHUs), MPU OMUCAHUH IPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS M €IMHULBI (U3NYECKUX BEIMYUH, HAXOAUTH
(bopMyIIbl, CBA3BIBAIONIME JAaHHYIO (U3UYECKYIO BEIWYHHY C JAPYTUMH BEIMYHMHAMHU,
CTPOUTH rpapUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

® XapaKTepu30BaTh CBOICTBa Tell, (PU3NUYECKUE SBICHUS U MPOIECCHI, UCHOIB3Ys MpaBHiIa
CIIOKEHHSI CUJT (BIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs pbluara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
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MEXaHHYECKON »HEpPruu, NpHU 3TOM JIaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3MUYECKHUE SBJICHUS, IPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyAali NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhISABIATh IPUUYNHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYEecKHX IIaroB ¢ OMopoil Ha 1-2 HM3y4eHHBIX
CBOMCTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA HJIK 3aKOHOMEPHOCTH;

pemars pacuéTHbIe 3a0a9u B 1—2 AeCTBHSI, HCTIONB3Ys 3aKOHBI ¥ (DOPMYIIBI, CBS3BIBAIOIITNE
¢du3nyuecKre BENWYMHBI: HA OCHOBE aHalWM3a YCIOBUs 3aJadd 3alHChIBaTh KpPaTKOE
yCIIOBUE, MOJCTaBIATh (U3MUECKHE BEIUYMHBI B (OPMYJbl M MPOBOAUTH PACUETHI,
HaXOJUTh CIPaBOYHBIC JaHHBIC, HEOOXOAMMEBIC [UIsI PEIICHHUS 3a]ad, OIICHUBAThH
PEATMCTUYHOCTD MOTYYECHHON (PU3HUECKON BEIIMUNHBI;

pacro3HaBaTh MPo0JIEMbl, KOTOPbIE MOKHO PEIIUTH IPH MOMOIIN (PU3NYECKUX METOJIOB, B
OIMCAaHUU MCCIIEOBAHNS BBIACIATH IPOBEPSIEMOE IPEII0NIOKEHNE (TUIIOTE3Y), pa3Iu4aTh
Y UHTEPIPETUPOBATh MOITYYEHHBIN pe3yibTaT, HAXOJUTh OUIMOKH B XOJ€ OMbITa, J1e]aTh
BBIBOJIBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOAUTD OMBITHI IO HAOMIOACHUIO PU3NYECKUX SBJICHUN WM PU3NYECKUX CBONCTB TEI:
(dbopMyIHpoBaTh MPOBEPSEMBIE MTPENIOIIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pynOBaHUs, 3aMTUCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJHATH TPSMbIE M3MEPEHHs] PacCTOSHUS, BPEMEHHU, MAacChl Tena, o0bEMa, CUIIBI U
TEMIIEpPAaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IM(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus MPHOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHOW MOTPEIIHOCTH U3MEPEHUH;
MPOBOJIUTH HCCJICIOBAHHE 3aBUCUMOCTH OIHOW (DU3UYECKON BEIUYUHBI OT JPYrol C
MCIOJIb30BaHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH MYTH PABHOMEPHO JBIKYIIETOCS
Tela OT BPEMEHM ABUKEHUS Tela, CUJIbI TPEHMsI CKOJBXKEHHUs OT Beca Tejla, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEeHHs OT IUIOUIaId
CONMPUKOCHOBEHUS TEJI, CUJIbI YIIPYTOCTU OT YAJIMHEHUS MPYKUHBI, BHITAJTKABAIOIICH CHUIIbI
oT 00BEMa MOTPYKEHHOW YacTH TeJla U OT IJIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUH TUIaBaHUS TeT,
YCIIOBHI paBHOBECHsI pbluara M OJIOKOB), Y4acCTBOBaTh B TUIAHMPOBAHHH YYEOHOTO
HCCIIEIOBaHMsI, COOMPATh YCTAaHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYs MPEATIOKECHHOMY
1aHy, GUKCUPOBATH Pe3yNIbTAThI TOJYYEHHOHN 3aBUCUMOCTH (PU3NYECKUX BEIHUUH B BUJIE
MPETIOKEHHBIX Ta0IHIl U TPpadUKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHNUS;
MIPOBOAUTH KOCBEHHBIE U3MEPEeHMsI (PU3NUECKUX BETNYHMH (TUIOTHOCTH BEILIECTBA KUIKOCTH
1 TBEPJOTO Tejla, CUJIA TPEHUS CKOJIbXEHUS, JaBICHUE BO3/1yXd, BHITAIKUBAIOIIAS CHUIIA,
JEHCTBYIOMAsT HAa MOTPYKEHHOE B JKUIKOCTHh TENO, KOIPPHUIMECHT IMOJIE3HOTO JCHCTBUS
MPOCTBIX MEXaHHU3MOB), CleAys NPEIIOKEHHOW HWHCTPYKUUU: TIPU BBINOJHEHUH
M3MEpEHUil cCOOMpPaTh SKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE MCKOMOM
BEJINYUHBI;

coOmoarh MpaBUia TEXHUKUM Oe3omacHOocTH Tpu  pabore ¢ mabopaTOPHBIM
o0opyIOBaHUEM;

YKa3bIBaTh MPUHIIMIIBI JCHCTBHS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIUECs] COCY/bl, OapoMeTp, phluar, NOJBM)KHBIM U HEMOBM>KHBINA
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIHUIIBI ICHCTBUS H3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOICTB C
OMoOpoil Ha MX omucaHus (B TOM 4HCIE: MOJIIUIHHUKH, YCTPOMCTBO BOJOINPOBOJA,
TUIPaBIMYECKUN PECC, MAaHOMETD, BBICOTOMED, MMOPILIHEBOI HACOC, APEOMETD), UCIIOIb3YS
3HaHUS O CBOMCTBaxX (U3MYECKUX SIBJICHUH M HEOOXOIUMblE (hU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTh TpUMEPHl (HaXoAWTh HWHGPOpPMANMIO O TpHUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUS (PU3MUECKMX 3HAHMKW B TMOBCEJHEBHOM JKU3HU Ui OOecredeHus
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0€30MacHOCTH MPH 0OpaIeHUH C TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHUSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKpYXKaroIlel cpesie;
OCYILIECTBISATH OTOOP UCTOYHUKOB HH(popMaIiy B IHTepHETE B COOTBETCTBUU C 3a/JaHHBIM
ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUU M IIYTEM CPAaBHEHHS Pa3INYHbIX
MCTOYHHUKOB BBIICIATh MH(OPMAIMIO, KOTOpasi SBJISETCS MPOTHBOPEUMBOM MM MOXKET
OBITH HEJTOCTOBEPHOM;

UCIOJIb30BATh MPH BBINOJHEHUM YYEOHBIX 3aJaHUN HAayYHO--TIOMYJISIPHYIO JINTEPaTypy
(bu3nvecKoro coaepxKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTd MHTepHeT, BIaieTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOH
CUCTEMBI B IpYTYIO;

co3/1aBaTb COOCTBEHHbIE KpaTKHe IHCbMEHHBbIE M YCTHBIE COOOIEHHS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(pOpMAIMU (PU3MUECKOro COAEP)KaHUs, B TOM 4HUCIIE MyOIMYHO JeNaTh
KpaTKHe COOOLICHHsI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHWUN, MPU 3TOM
IpPaMOTHO UCIIOJIb30BaTh N3Y4YEHHBIN MOHATUHHBIN anmapar Kypca (PU3HKH, COIPOBOXKAATh
BBICTYIUICHHE IIPE3CHTALUEN;

IIPU BBIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHUI paclpenesaTh OOs3aHHOCTH B
IPyNIE B COOTBETCTBHM C IIOCTABJICHHBIMH 3a7a4aMU, CICIUTH 34 BBIIOJHEHUEM IIJIaHa
NeWCTBUHM, aJEeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKIaA B JEATEIBHOCTh TPYIIIHL,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHCHHUE OKPY/KAIOIIHX.

K koHmy oOyuenuss B 8 Kjacce mpenMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OO YHAIOIITUXCS YMECHHI:

UCIOJb30BaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE ABIMI)KEHHE aTOMOB U
MOJICKYJI, arperaTtHbleé COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKHE W aMOp(QHBIE Tena,
HACBIIIEHHBI U HEHACBHIIEHHBIH Iap, BIAXKHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHsA
JHEPIUsl, TEIUIOBOM [BUraTellb, 3JIEMEHTAPHBIN JJICKTPUYECKUN 3apsifl, DIEKTPUYECKOE
110J1€, TPOBOIHUKHU U JUIJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE IOJIE;
pa3nuyath sIBIEHUS (TEIUIOBOE paclIMpeHHe M C)KaThe, TeIulonepeaaya, TEIuIoBOe
paBHOBECHE, CMAUMBaHUE, KaIWUISIPHBIC SBJICHUA, HCIIApEeHHe, KOHICHCAIHS, JIaBICHUE,
Kpuctajutm3anust  (OTBEpAECBaHUE), KHUIIEHWE, Teruionepeaada (TEIIONpPOBOIHOCTb,
KOHBEKIUS, M3JIy4YeHHUE), JJICKTpU3alMs Tell, B3auMOJCHCTBHE 3apsloB, JeHCTBUS
JIEKTPUUECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEWCTBHE MAarHuTOB, JeiicTBHE
MarHUTHOTO IT0JIsl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS ) 10 OTIMCAHHIO UX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX AAaHHOE (hU3HUECKOe
SIBJICHHE;

pacro3HaBaTh IPOSIBIECHUE N3YYEHHBIX (DU3MUYECKUX SIBIICHUH B OKPYXKAIOILEM MUDPE, B TOM
qyuciae (pu3nyecKue SBICHMS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U KallWLISPHBIE
SBJICHUSI B IPUPOJE, KPUCTAILIBI B MpUpoe, u3nyuyenne ColHia, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUYECKHUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHuTHOE TMosie 3emiu, apeid
MIOJIFOCOB, POJIb MAarHUTHOTO MOJS Ul KU3HM Ha 3emile, MOJIAPHOE CHUSHUE, NPH 3TOM
MEPEeBOIUTh TMPAKTHYECKYIO 3a/adyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOICTBa
(mpu3Haku) pU3NYECKHUX SBICHUM;

OIMCHIBATh U3YyYCHHBIC CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, UCIONB3Yd (PU3HMUECKUE
BEIMYMHBI (TeMIepaTrypa, BHYTPEHHSSI SHEprHs, KOJMYECTBO TEIUIOThI, YyJEJIbHAs
TEIUVIOEMKOCTh ~ BEIIECTBA, yJeJbHAs TEIUIOTa IUIABJIEHUS, yJelbHas TEIUIoTa
napooOpazoBaHMs, yAETbHAs TEIJIOTa CrOpaHMs TOIUIMBA, KOX(PQHUIMEHT MOJIE3HOrO
JeWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3YXa, JIEKTPHUUECKUH 3apsi,
CHJla TOKa, OHJIEKTPUYECKOE HaIpsDKEHHE, COMPOTHUBICHHE TPOBOJAHMKA, YAEIHHOE
COIIPOTHBIIEHUE BEIIECTBA, pad0Ta M MOIIHOCTh 3JEKTPUYECKOTO TOKa), MPU ONUCAHUU
MPaBUIBHO TPAKTOBATH (PU3UUYECKUN CMBICT HCIIOJIb3YEMbIX BEIMYUH, 0003HAuCHHS WU
eNUHUIBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (GOPMYJbI, CBA3BIBAIOLINE JaHHYIO
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¢u3NYecKyl0 BEIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpaduKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHUS U IPOIECCHI, UCTIOIb3Yys OCHOBHBIC
MOJIOKECHUSI MOJIEKYJISIPHO--KUHETUYECKOH TEOpUM CTPOEHMS BEIECTBA, MPUHIIMII
CYIIEpHO3ULMH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH OMma
Il ydacTKa LenH, 3akoH J[xoyms—JIeHna, 3aKoH COXpaHeHHsl SHEPTUH, IPU ITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3AIMCHIBATh €r0 MaTeMaTUYeCKOe BhIPayKEHHE;
OOBSICHATD (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE CUTYyalluil
IIPAKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BBIABIATh NPUUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 uM3yueHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a]]a4 B 2—3 e CTBUS, UCTIONB3YS 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOLITHE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 33Ja4Yd 3alHUCHIBATh KpaTKOE
YCIIOBHE, BBISBIIATh HENOCTATOK JAHHBIX JUISl PEIIEHUs 3a7auyd, BbIOMpAaTh 3aKOHbBI U
(bopMmyIIbl, HEOOXOAUMBIE [T €€ pelIeHUs], IPOBOJUTH PACUETh U CPAaBHUBATH ITOJIyYEHHOE
3Ha4eHHEe PU3NYECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PELIUTh MPH MOMOIIU (PU3NYECKUX METOJIOB,
HCIOJIb3YS ONIMCAHUE UCCIIEOBAHMSL, BBIIEISITh IPOBEPSEMOE MPETIOI0KEHNE, OLICHUBATD
IIPABUIIBHOCTb MOPsKA IPOBEJECHUS UCCIIEI0BaHMs, A€IaTh BEIBObI;

MIPOBOJIUTH OIIBITHI IO HAOIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOWCTB Tell
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHHUS BO31yXa OT ero o0béMa, TeMIepaTypshl,
CKOpPOCTH IIpollecca OCTBIBAHUS M HArpEBaHUS NPU U3IYYEHUHU OT I[BETAa H3JIydarollei
(morJomaronieii) HOBEPXHOCTH, CKOPOCTh UCHIAPEHNUS BOJBI OT TEMIIEPATYPHI XKUIKOCTH U
IUTOINAAH €€ OBEPXHOCTH, MIEKTPHU3ALUA T U B3aUMOAEHCTBHUE IIEKTPUUECKHX 3aps/I0B,
B3alMO/ICIICTBUE MOCTOSIHHBIX MarHUTOB, BU3YyalIM3al[sl MarHUTHBIX IOJIEN MOCTOSIHHBIX
MarHuTOB, J€MCTBUS MAarHUTHOTO 10JIs1 HA IPOBOJIHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOWCTBA 3JEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (OPMYIHPOBATH MpPOBEpsieMble
IPEIIOI0KEHNs, COOUPATh YCTAHOBKY U3 IIPEJIOKEHHOI0 000py1I0BaHUs, OIIMCHIBATh X0/
OIbITa U POPMYTUPOBATH BHIBOJIBL;

BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH BO3/yXa, CUJIbI
TOKa, HANpsDKEHUS ¢ UCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M AATYMKOB (PU3UUECKUX
BEIMYMH, CpaBHHUBATh pE3yAbTaTbl HU3MEpEeHUl ¢ y4€ToM 3agaHHONl abCOMIOTHOU
MOTPEUIHOCTH;

MIPOBOANTH WCCIIEJIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrod ¢
MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh COTPOTUBIICHHUS MIPOBOJIHUKA OT €ro
JUIMHBI, TJIOUIAJM [ONEPEYHOr0 CEYEHUs] M YAEIbHOIO COIpPOTHBIIEHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, MAYILErO 4Yepe3 MPOBOJHUK, OT HANPSIKEHUS HAa IMPOBOAHMKE,
UCCIIEIOBAaHNE IIOCIEIOBATENIBHOTO U MApaUIEIbHOIO COEAMHEHWH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIEeOBaHHE, COOMpPATh YCTAaHOBKY M BBINOJNHATH H3MEPEHUS, CIEHys
IIPE/UIOKEHHOMY IUIaHy, (UKCUpPOBAaTh PE3YJIbTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BHJIE
TabIuUI ¥ TpaUKOB, JAETaTh BHIBOJBI IO PE3yJIbTaTaM MUCCIICAOBAHMS;

IIPOBOJIUTh KOCBEHHBIE W3MEpeHMs] (PU3MUECKMX BeNWYMH (yAelabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOJHHMKA, paboTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTb ~ U3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO  YCTAHOBKY, Cledys
IPE/UI0KEHHONW MHCTPYKLIUH, U BBIYUCIIATH 3HAUYCHUE BETUYMHBI;

coOmoarh MpaBUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢ 1abopaTOPHBIM
o0opyIOoBaHUEM;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3YYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOHCTB C
OIIOpOM Ha UX ONMMCaHHUA (B TOM YHUCIIE: CUCTEMA OTOIUIEHHS AOMOB, TUTPOMETp, apoBasi
TypOuHa, amIepmerp, BOJITMETP, CUETYUK IEKTPUUECKON SHEPIuHy,
3JIEKTPOOCBETUTENbHBIE MPHOOPBI, HarpeBaTeNIbHBIC AJIEKTPOIPUOOPHl  (IPUMEPHI),
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ANEKTPUYECKHUE NTPEAOXPAHUTEINN, TIEKTPOMArHUT, 3JIEKTPOJBUTATEb IOCTOSHHOTO TOKA),
UCIOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SIBICHHM M HEOOXOauMble (U3NYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U N3MEPUTENbHBIE TPHOOPHI IO CXEMaM
U CXEMaTUYHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
IBUraTellb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbI
NEKTPUYECKUX LENEHN ¢ MOCIEeI0BaTENbHBIM U MapalIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyast ycIoBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIEHeH;

NPUBOAUTH TpUMEpHl  (HaXOAUTh WHPOPMALKIO O MPUMEPax) MPAKTUYECKOTO
UCTOJb30BaHUS (PU3MUYECKMX 3HAHUKW B TMIOBCEJHEBHOM JKU3HU Ui OOecredeHus
0€30macHOCTH ITPH OOpAIICHUH C TPUOOPAMHU U TEXHUUYECKUMH YCTPOMUCTBAMHU, COXPAHCHHS
3JI0POBbSI U COOJIIOJICHUSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;
OCYILLIECTBIIATh NOUCK MH(pOpMaLMK (PU3HUECKOro colepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW M IIyTEM CPaBHEHHS JOIOJHUTENBHBIX HCTOYHUKOB BBIJIEIATH
uH(OPMAIINIO, KOTOPAsi SBIISIETCS POTUBOPEUUBOI MIT MOKET OBITh HETIOCTOBEPHOM;
UCIOJb30BaTh MPH BBINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4yHO--NOMYJSIPHYIO JINTEPaTypy
(Gu3M4eCKOro colepkaHus, CIIPaBOYHbIE MaTepHaibl, pecypcsl ceTd MHTepHeT, BIaneTh
npuéMamMu KOHCTIEKTUPOBAaHUS TEKCTa, peoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIE IHCHMEHHBIE U KpaTKUE YCTHBIE COOOLIeHHs, 00001mas
MHPOpPMALMIO M3 HECKOJIBKMX HCTOYHHMKOB (H3UYECKOTO COJCpXKaHHA, B TOM YHUCIIE
yOJINYHO NPEICTABIATh PE3yJIbTaThl IPOSKTHON WM HCCIEI0BATEIbCKON ESITEIbHOCTH,
IPU 3TOM TPAMOTHO HCIIOJIb30BaTh WM3YYEHHBIH MOHATHHUHBIA ammapar Kypca (U3UKH,
COIIPOBOXAATH BBICTYIIJICHUE NTPE3CHTALUEM;

IpU BBIIOJHEHUHM YYEOHBIX MPOCKTOB M HUCCIEAOBAHMM (U3NYECKUX IPOLECCOB
pacripenenate 00S3aHHOCTH B TPYMIE B COOTBETCTBUHU C TOCTAaBICHHBIMH 3aJayaMH,
CJICIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUM U KOPPEKTUPOBATH €r0, aJJlcKBATHO OLICHUBATH
COOCTBEHHBI BKJaX B JEATENBHOCTh TPYIIBI, BBICTpPAUBaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, MPOSIBIIASA TOTOBHOCTD pa3peliaTb KOH(QIUKTHIL.

K koHmy obydenuss B 9 Kjacce NpeIMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMEHHI:

UCIOJIb30BaTh IIOHATHUS: CUCTEMAa OTCYETa, MaTepuallbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEIIBHOCTh MEXaHWYECKOTro JBHXKEHUs, Aedopmarus (ympyras, IUlacTUYecKas),
TpEeHUe, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP TSHKECTH,
a0COMIOTHO TBEPJOE TENO, LEHTP THKECTH TBEPAOIO Tea, PaBHOBECHE, MEXaHHMUECKHE
KoJ1e0aHusl ¥ BOJIHBI, 3BYK, HH(GPA3BYK U yIbTPa3BYK, FJE€KTPOMArHUTHbIE BOJIHBI, [IKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U
MOTJIOLIEHUS, anb(a-, 0eTa- U TaMMa-u3ydyeHus, U30TOIbI, SiJepHas YHEPreTHKa;

pa3nuyath SBJICHUS (paBHOMEpHOE M HEPaBHOMEpPHOE TPSMOJIMHEHHOE MIBIKEHHE,
PaBHOYCKOPEHHOE MpPSMOJMHENHHOE NIBH)KEHUE, CBOOOAHOE MaJeHUe Tell, paBHOMEPHOE
JBMKEHHUE 110 OKPYXHOCTH, B3aMMOICHCTBHUE TEJ, PEAKTUBHOE JIBUKEHNUE, KoJeOaTeTbHOe
NBUKEHHE (3aTyXarolllie U BBIHY)KJIEHHBIE KOJIeOaHMsI), pe30HAHC, BOJHOBOE JBUKEHHE,
OTpa)kKeHHE 3BYyKa, NPIMOJIMHEWHOE PaclpOCTPAHEHNE, OTPAXKEHHUE U MPETIOMIIEHHE CBETA,
MOJIHOE BHYTPEHHEE OTpakKeHUE CBETa, pa3joKeHue Oesoro cBeTa B CHEKTP U CIOKEHHE
CHEKTPaJbHBIX  IBETOB, JIUCIIEPCUsA  CBETA, €CTECTBEHHAas  PaJMOAaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa M3JIY4YEHMs) IO ONHUCAHUI0 HMX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUecKOe SBICHHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PU3NUYECKUX SBJICHUN B OKPYKaIOIIeM MHUpE (B TOM
yucie (U3NYecKue SBIEHUS B TMPUPOJE: NPUIMBBI U OTJIMBBI, ABM)KEHHE IIJIAHET
ConHeyHOU CUCTEMBI, PEaKTHUBHOE ABM)KEHHUE KUBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHUE BOJIHBI, LIyHAMH, 3X0, IBETA TE€J, ONTUYECKUE
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SBJICHUSI B TMPHPOJIE, OMOJIIOTMYECKOE JeHCTBUE BHUIUMOTO, YIbTPA(pHUOIETOBOTO H
PEHTIEHOBCKOTO W3TYYEHHUH, €CTeCTBEHHBIN pPaJMOAKTUBHBIN (OH, KOCMUYECKHE JTy4H,
palMOAaKTUBHOE M3JIyY€HHE NPUPOAHBIX MHHEpPAIOB, JACUCTBHE pPaIHMOAKTHUBHBIX
M3Ty4eHUH Ha OpPTraHW3M YeJIOBEKa), NMPH 3TOM MEPEBOAMTH NPAKTHYECKYIO 3amady B
yueOHYI0, BBICTIATH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI;
OIMCHIBATh M3y4YCHHBIC CBOMCTBA Tel M (U3MYECKHUE SBICHUS, UCHONB3YS (pusndeckne
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAas CKOPOCTh Tela IMPH HEPaBHOMEPHOM JIBHXKCHHH,
YCKOpEeHHe, IepeMeIIeHue, My Th, YIII0Bas CKOPOCTh, CHJIa TPEHUS, CHIIa YIIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHHE CBOOOJHOTO MaJCHUs, BEC Tela, UMIYJbC Telld, UMIYJIbC CHIIBL,
MexaHu4eckass paboTa M MOIIHOCTb, MOTCHIMAJIbHAs SHEPrHs Tejia, IMOMHSATOrO Hajk
MOBEPXHOCTBIO 3E€MJIM, TOTCHLIMAIbHAs DJHEPrusl CXKATOH TPYXKHHBI, KHHETHYECKas
SHEPTHsl, MOJHAs MEXaHW4YeCKasi PHEPrHsl, NepHO U 4acToTa KojeOaHuH, JUIMHA BOJIHBI,
I'POMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, OKa3aTelb MPEIOMIICHHS CPeibl), IpU
ONMCAHUM TPABWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIIOIb3YyEMBIX BEIWYHH,
0003HAYCHHUST U EIUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTh (HDOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEIUYMHY C APYTHMHU BEIMYMHAMH, CTPOUTH IPaUKU M3YUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3MUYECKHE SBICHUS W TIPOLECCHI, MCIIONB3YS 3aKOH
COXpaHEHHsI JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, IMPHUHIMII CYHNEPHO3UIMH CHII,
NPUHIUI OTHOCHTENBbHOCTU ['anmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa,
3aKOHBI OTPAKEHUS W MTPETOMIICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAaCCOBOTO
YHCceN MPHU SJIEPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3aIHChIBATh €0 MAaTEMAaTHUECKOE BBHIPAKEHHE;

OOBSICHATH (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPHUUYMHHO--CIEICTBEHHbBIE CBS3H,
CTPOUTH OOBSICHEHWE W3 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, PU3NIECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

permarh pacy€THbIC 3a7a4M (OTMPAIOIIMECST HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIOIb3Ys
3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE (PU3HMUECKUE BEINYMHBI: HA OCHOBE aHAJIHM3a YCIOBHS
3aJ]auy 3aMKChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEJJOCTAIOIINE UITH U30BITOYHBIE JJAHHBIE,
BBIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOANUMBIC UIS PEIHICHHs, HMPOBOANUTH PAcUETHl U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYCHHOTO 3HAUCHHsI (PU3MUECKON BEIINYHHBI,
pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTh MPU IMOMOIIN (U3MYECKUX METOOB,
UCTIOJNIB3YS ONHCAaHHE HCCIICOBAHNS, BBIACATH IPOBEPSEMOE IIPEAIIOTI0KEHUE, OLICHUBATh
MPaBUIBLHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHNUS, JINIaTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH H OTIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIOACHHUIO (PU3NUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Tell
(u3ydeHue BToporo 3akoHa HpioTOHa, 3aKOHA COXpaHEHHsI YHEPTUH, 3aBUCUMOCTh MEPHO/Ia
KoNeOaHWi NPYKUHHOTO MasTHUKA OT MAacChl TIpy3a M JKECTKOCTH NPYXKHHBI U
HE3aBUCHUMOCTh OT aMIUIMTYIbl MajbIX KoJIeOaHWUH, MPSIMOJIMHEHHOE PacHpOoCTpaHEHUE
CBETa, Pa3JIOkKEeHUe OEJI0ro CBETa B CIIEKTP, U3YUEHHE CBOMCTB M300pakeHHS B IIIOCKOM
3epKaie U CBOMCTB M300pa)keHUs MpeaMeTa B coOMparomieil JHuH3e, HaOoJeHHE
CIJIOIIHBIX W JIMHEHYATBhIX CIIEKTPOB M3ITYYEHHS): CAMOCTOSATENILHO COOMPATh YCTAaHOBKY
u3 H30bITOYHOTO Habopa 00OpyIOBaHHWSA, OMHCHIBATH XOJ ONBITA U €ro pe3yJbTaThl,
(bopMyIHUpPOBATH BBHIBOIBI;

NPOBOJUTH TPU HEOOXOIUMOCTH CEpUI0 TMPSIMBIX M3MEPEHHH, ONpeneNss CpeaHee
3HaYeHHE U3MepseMol BelMMYMHBI ((POKycHOEe paccTosiHUEe COOMpAIOUIel JIMH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (M3MYECKUX BEIMYMH C MCIOJIb30BaHHEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHM INPH PAaBHOYCKOPEHHOM JIBHXKCHHUU
0e3 HavaJbHOM CKOPOCTH, NepHoAa KojeOaHWH MaTeMaTHYeCKOTO MAasTHUKA OT JUIMHBI
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HUTH, 3aBUCUMOCTH yIJIa OTPaKEHUS CBETa OT YIJia MMaJeHUs U yIiia MpeIOMICHHS OT yriia
NaJIeHus): IUIAHUPOBAaTh  HCCIEIOBAaHME, CaMOCTOATENBHO COOMpPAaTh  YCTAHOBKY,
(uKCUpOBaTh pe3yabTaThl MOTYYCHHOHN 3aBUCUMOCTH (PU3UUECKUX BEJIMYHMH B BUE TAOJIUI]
U rpaUKOB, A€1aTh BBIBOABI 110 pe3yJbTaTaM HCCIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYUH (CPEAHSAS CKOPOCTh M YCKOPEHUE
TeJla MpU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOpPEHHE CBOOOJHOrO MajieHHs, *KECTKOCTb
NPYXUHBIL, KO3()QHUIHUEHT TpEeHUs CKOJBXKEHHUS, MeXaHuyeckas paboTa W MOIIHOCTbD,
4acToTa U NMEpPHOA KOJeOaHNH MaTEMaTH4YECKOT0 U MPYKMHHOIO MAasTHUKOB, ONITHYECKas
cusia coOMparomel JUH3bI, pPaAHMOaKTHUBHBINA (OH): IUIAHUPOBATh M3MEPEHUs, COOUPATh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATE H3MEPEHHUs, CIEAys MpPeIoOKEHHON
MHCTPYKIINH, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U aHAIM3UPOBATH MOTYYEHHBIC PE3yJIbTaThl
¢ y4€TOM 3aJJaHHOM MOTPENTHOCTH U3MEPEHHUI;

coOmogaTh MpaBUja TEXHUKUM Oe3omacHOocTH Tpu  pabore ¢ 1mabopaTOPHBIM
o0opynoBaHUEM;

pasnuyaTh OCHOBHBIE NPU3HAKU M3YUEHHBIX (PU3UUECKUX MOJENeil: MaTepraibHas TOUKa,
a0COJIIOTHO TBEPJOE TEIO, TOYEUHBI UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, [JIaHEeTapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh IPUHIMIIBI JEHCTBUSA U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OIOPOM Ha MX OMMCaHUs (B TOM YHCIE: CIUJOMETP, TATUUKU TOJI0XKEHUS, PACCTOSIHUSA U
YCKOpEHHUs, PaKeTa, 3XOJOT, OYKH, MEPUCKOMN, (oToammapar, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, JO3UMETP, kKamepa BuibcoHa), MCIIosb3ys 3HAaHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUI U HEOOXO0UMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHMUYECKHX YCTPOMICTB,
W3MEPUTENNBHBIX NPUOOPOB M TEXHOJOTHMUYECKUX IPOLECCOB IPU PELIEHUH Y4eOHO--
MPAaKTUYECKUX 3a7a4, ONTHYECKUE CXEMbI ISl MOCTPOCHUS M300paKEHUH B IIOCKOM
3epKaJie ¥ coOuparolel JTuH3e;

NPUBOAUTH TpUMEphl  (HaXOAUTh WHPOPMALKIO O MPUMEPax) MPAKTUYECKOTO
UCTOJNb30BaHUS (PU3MUECKMX 3HAHMKW B IOBCEJHEBHOM JKU3HU Uil OOecredeHus
0€301acHOCTH ITPH OOpAIICHUH C TPUOOPAMHU U TEXHUYECKUMH YCTPOMUCTBAMHU, COXPAHCHHS
3JI0POBbSI U COOJIIOJICHHUSI HOPM KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKArOIlei cpejie;
OCYLIECTBIATh IMOMCK HHpopManuu (Qusnueckoro coaepkanus B HHTepHere,
CaMOCTOSITENILHO  (OPMYJIMPYsl TOMCKOBBIM 3alpoc, HAXOAWTb IIYTH OIpPEJEJICHUsS
JOCTOBEPHOCTH TOJIyUeHHOH HWHGPOpPMAllMM Ha OCHOBE HWMEIOIIMXCS 3HAHUA U
JONOJHUTEIbHBIX HCTOYHUKOB,;

WCIOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO JINTEPaTypy
(Gu3M4ECKOro colepkaHus, CIIPaBOYHbIE MaTepHaibl, pecypcsl ceTd MHTepHeT, BIaneTh
npuéMamMu KOHCTIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOU
CHCTEMBI B IPYT'YIO;

co3llaBaTh COOCTBEHHbIE MMCHbMEHHbBIE U YCTHBIE COOOIEHHUSI Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3NUECKOTO COJCPKAHNUS, MyOIIMYHO IPECTABIATH PE3YJIbTAThI
IIPOEKTHOM WJIM MCCIIENOBATENIbCKON NEATENTbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
W3YyYCHHBIH TOHATUHHBIN amnmapar u3y4aeMoro pasfena (U3UKH H COMPOBOXKIATh
BBICTYIIJICHHE IIPE3E€HTAlMeN ¢ y4€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

TemaTnuyeckoe IJIAHMPOBaAHKE
7 KIIACC

Ne i/

HaumeHoBaHue pa3/iejioB M TeM MPOTrPaMMbI Kosn4yecTBo
4acoB

Paznes 1. ®u3uka v €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUpa
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1.1 ®du3uka - HayKa 0 IpUPOJIe 2

1.2 DU3NYECKUE BETUYNHbI 2

1.3 EcrecTBeHHOHAYUYHBI METO]T TO3HAHUS 2
Uroro no pazneny 6

Pasznea 2. [lepBoHayaibHbIe CBeJeHUNA 0 CTPOEHUH BellleCTBa

2.1 Crpoenue BemiecTBa 1

2.2 JIBH>KeHUE 1 B3aMMOJICMCTBHUE YaCTHI] BEILIECTBA 2

2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2
Hroro o pasaeny 5

Paznen 3. /IBu:keHne u B3auMojieiicTBue Te

3.1 MexaHn4eckoe JBHKEHUE 3

3.2 Wuepus, macca, IOTHOCTh 4

3.3 Cuia. Bune! cun 14
Uroro no pazneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB
41 Hasnenue. Ilepenaua naBnenus TBEPABIMU TeIaMH, KUIKOCTSIMU U 3
razamu

4.2 JlaBiieHHE )KUIAKOCTH 5

4.3 ATMochepHOe TaBlICHHE 6

4.4 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7
Uroro no pazneny 21

Pazgen 5. PaboTa 1 MOIIIHOCTB. JHEPIUs

5.1 Pabora 1 MomIHOCTH 3

5.2 [IpocTeie MeXaHU3MBI 5

53 MexaHnueckasi JHEpIrust 4
Hroro no pasaeny 12
PesepBHoOeE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68

8 KVIACC
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMbI If::;';o
Paznen 1. TenioBble siBJeHUs

1.1 CTpoeHue U CBOKCTBA BEIIECTBA 7

1.2 TertoBbIe TPOIECCHI 21
Uroro no pazneny 28

Pa3znea 2. JiiekTpuyeckre M MAarHMTHbIE SIBJICHUS

2.1 DJIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbBIE TeJla U UX B3aUMOJICHCTBUE 7

2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20

2.3 MarsuTHsbI€ SIBJICHUS 6

2.4 DneKTpoOMarHuTHast MHIYKIUs 4
Htoro no paszneny 37
PesepBHOE Bpems 3
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

9 KJIACC
KoauuecTBo
Ne n/m HaumeHoBaHue pa3iejioB M TeM NPOrPaMMBbI 4acoB
Paznen 1. Mexanuuyeckue sABJIEHHUSA

1.1 MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €r0 OMMCAHMS 10

1.2 BsaumMonelicTBue Ten 16

1.3 3aKOHBI COXPAHEHHUS 9
Hroro no pazneny 35

Pa3nen 2. Mexanndeckue KoJ1e0aHUS U BOJHBI

2.1 MexaHnndeckue KoacOaHus

2.2 MexaHuueckre BOJIHBI. 3BYK
Hroro no pazneny 13

Paznen 3. DiieKTpOMarHuTHoOE 1oJie M 3J1eKTPOMArHUTHBIE BOJIHbI

3.1 DJIEKTPOMArHMTHOE TOJIE U AJIEKTPOMATHUTHBIE BOJIHBI 22

Hroro no pazneny 22
Pasnen 4. CBeToBble siBJIeHUd (TeMa u3yueHa B 8 kJiacce)

4.1 3aKOHBI pacpOCTPAHECHUS CBETA 0

4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 0

43 Paznosxenune 6emoro cBeta B CIIEKTP 0
Hroro no pasneny 0

Pa3gen 5. KBaHTOBLIE SIBJIEHUSA

5.1 Hcnyckanne u norjioneHne cBeTa aroMoOM 4

5.2 CtpoeHne aToOMHOTO siApa

53 SAnepHble peakun
Hroro no pazneny 17

Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb

6.1 [ToBTOpenue u 0600IEeHNe copepxkaHus Kypca GU3uKU 3a 7-9 Kimace 15
Hroro no paszneny 15
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

YCTaHABIIMBAIOT COOTBETCTBHE HHAWBUIYAJTbHBIX 00pa30BaTENbHBIX TOCTHKEHUN 00ydYarouuxcs
IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS 00pa3oBaTenbHOl mporpammsl, TpeboBanusim PIOC
Ha4aJIbHOTO M OCHOBHOTO 00IIIEero o0pa3oBaHHUs, KOTOPHIE MPOIMCHIBAIOTCS B PabOUYMX Y4eOHBIX

HopMmbl 1 KpuTEpHUH OLIEHUBAHUS YUYALUXCH

porpaMMax.
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I[Ipu  ompemeneHuM  ypoBHS  Y4e€OHBIX  JOCTHIKCHHMH MO  (U3MKE  OICHUBACTCS:
- BJIaZICHHE TEOPETUUECKUMU 3HAHUSIMU;

- YMEHHE UCTIOIB30BaTh TEOPETUUECCKUE 3HAHUS MTPH PEIICHUH 3a7a4 WM YIPAKHEHUH Pa3IuIHOTO
TUMa (pacYeTHBIX, IKCIIEPUMEHTAIbHBIX, KAUECTBEHHBIX, KOMOWHUPOBAHHBIX U JP.);

- BJIaJIcHUE MPAKTHUYECKUMU YMECHHSIMH M HaBBIKAMH TIPU BBIOJHEHUH JIA0OpaTOPHBIX pPadoT,
HaOMI0IeHUH 1 (PU3UYIECKOTO MPAKTUKYMA.

Otmer | Kpurepum oueHUBaHMS YCTHBIX OTBETOB 00y4aKOIIMXCS
Ka
5 (OTJIMYHO) CTaBUTCS, €CJIM 00yUYaIOIIUNACS:

MOHUMAET (PU3UYECKYIO CYITHOCTh PACCMATPUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEI;
yMEeT MOATBEPKAaTh3aKOHBI U T€Op MUKOHKPETHBIMHU MPUMEPAMH U IPUMEHUTH UX B
HOBOW CUTYaIlUU U TPU BHITIOJTHEHUH MMPAKTUICCKHUX 3aJaHUM;

JTaeT TOYHOE OMNpEJIETIeHNE U MCTOJIKOBAaHHE OCHOBHBIX IMOHSTHM, 3aKOHOB, TEOPUH, a
TaKk)Ke NPAaBHIBLHOE OMpeleieHne (U3MYECKUX BEIMYWH, MX EAWHHUIl U CIOCOOOB

U3MEpEHMUS;

TEXHUYECKH TPAMOTHO BBITIONHSET (DU3UUYECKUE OIBITBHI, YEPTEHKH, CXEMbI, TPadUKH,

COIYTCTBYIOILIME OTBETY, MPABHJIbHO 3alMChIBaeT (POPMyIbl, MONB3YSICh MPUHITON
CUCTEMOH yCJIOBHBIX 0003HAUCHUM;

IpU OTBETE HE MOBTOPSET JOCIOBHO TEKCT y4yeOHHKA, a YMEET OTOOpaTh TJIaBHOE,
OOHapyXMBAET CaMOCTOATEIHHOCTh M apTyMEHTHPOBAHHOCTh CYXICHHH, yMeEeT
YCTaHOBUTH CBSI3b MEXKIY H3y4aeMbIM U paHee H3YYEHHBIM MaTepHalloM MO Kypcy
bu3MKM, a TaKXkKe C MaTepuaioM, YCBOCHHBIM MpPH HU3YUYEHUU JPYTUX CMEKHBIX
PEIMETOB;

yMEeT MOAKPENUTh OTBET HECIOXKHBIMU JEMOHCTPAIIMOHHBIMU OTIBITAMU;

yMEET JIeNIaTh aHajiu3, 0000IIEeHUS U COOCTBEHHBIC BHIBOJIBI 110 JAHHOMY BOIIPOCY;
yMEET CaMOCTOSTEIhbHO M PAIMOHAIBHO padoTaTh C yYEOHHKOM, OTOTHHUTEIHHOM
JUTEPATypOl U CIPABOYHUKAMHU.

4 (XOpOIII0) CTABUTCS, €CITU 00 YJAFOIITHICS:

MPOSIBIISICT 3HAHUS U TIOHUMAHUE OCHOBHBIX MOJIOKEHUH (3aKOHOB, MOHATHH, (HOpMYIL,
Teopuil);

MOSICHSIET SIBJICHUS, CAMOCTOSATEIHHO UCIIPABIIAET JOMYIIEHHbIE HETOYHOCTH;

JaeT OTBET 0€3 UCIOJIb30BaHUS COOCTBEHHOTO TIJIaHA, HOBBIX TPUMEPOB;

4 HE MOKET MPUMEHATH 3HAHUSI B HOBOM CUTYyalluu;

HE HCIOJB3YET CBS3EU C paHee M3yYEHHBIM MAaTepuajoM U MaTepuajoM, YCBOCHHBIM
IpU U3YYEHHUH IPYTHX MPEIMETOB;

JOMYCTHJI OJIHY OINMOKY WU He Ooyee MBYX HENOUYETOB M MOXKET HX HCIPABHTH
CaMOCTOSITENIbHO WJIM C HEOOJIbIION MOMOIIBIO YUUTEISL.

3 (YIOBJIETBOPHUTENHHO) CTABUTCS, €CITM 00yUarOITHIiCs:

OOHApy>KMBACT OTHENbHbIE MPOOENbl B YCBOCHHU BOINPOCOB Kypca (HU3HKH, HE
HPEMSITCTBYIOINE JaTbHEHIIEMY YCBOSHHUIO TPOrPAMMHOT0 MaTEepHaa;

UCTIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUI, HEOOXOIUMBIX JJISl peleHHs 3aa4
Pa3INYHBIX TUIIOB;

HE 00BSACHSICT KOHKPETHBIC (PU3NUECKUE SIBICHUS HA OCHOBE TEOPHH U 3aKOHOB;

3 HE IPUBOJIUT KOHKPETHBIX ITPUMEPOB MPAKTHUECKOTO TPUMEHEHUS TEOPHH;
BOCIIPOM3BOAMT COZIEp)KaHUE TEKCTa yueOHMKA, HO HEIOCTaTOYHO IIOHUMAET OTCIIbHBIC
HOJIOXKEHHSI, IMEIOIINE BAKHOE 3HAYEHHE B 3TOM TEKCTE;

HEIOCTaTOYHO ITOHMMAET OT/AEIbHBIC TOJ0XKEHUS TpPU BOCIPOU3BENECHUH TEKCTa
y4eOHHKA;

OTBEYAET HETOJIHO HA BOIIPOCH! YUUTES, JOMYCKasi OIHY-IBE rpyOble OIMOKH.

2 (HeyIOBJIETBOPUTEIHHO )CTABUTCS, €CITU 00 yUYaIOITHIiCs:
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HE 3HAaeT W HE IOHMMAeT 3HAYHMTENBHYIO WJIH OCHOBHYIO 4YacTh IPOTPAMMHOTO
MaTcpualia B IpCaciiaX MOCTABJIICHHBIX BOIIPOCOB;

uMeeT c1abo chopMyTupOBaHHBIC M HETIOJIHBIC 3HAHUS,

HC YMCCT NPUMCHATL 3HAHUA K OGBHCHGHHIO U PpCHICHUIO KOHKPCTHBIX BOIIPOCOB U
3a/1a4 o 00pasiy;

HC MOXCT HNPUBCECTU OINbITHI, MOATBCPNKAAIOIIUC BOIIPOCHI KOHKPETHOT'OM3YUYCHHOI'O
Marepuarna;

C TIOMOIIIBIO YYHUTEIISI OTBEYAET HAa BOIPOCHI, TPEOYIOIINE OTBETA «J1a)» WU «HET»

IIpU OTBETE JIOMYyCKaeT Oosee ABYX TPYyOBIX OMIMOOK, KOTOPhIE HE MOXKET UCIPABUTh
J@Xe MPU MOMOIIU YYUTENA.

Kputepun orieHUBaHMS CaMOCTOSTEIBHBIX M KOHTPOJIBHBIX padbOT

OCHOBHBIM KPUTEPHUEM OIICHUBAHUS YUCOHBIX JTOCTHKCHUN 00YJaIONINXCS SIBIISICTCIYMEHHE PEIIaTh
3aJla4d, CII0KHOCTh KOTOPBIX OMPEACTSETC:

1) KONMYECTBOM TMpPaBWIBHBIX, IMOCIEIOBATEIbHBIX, JIOTHYECKUX IMIaroB MW  OTCpAaIlHid,
OCYIIECTBISIEMBIX OOyUaromuMcs. TakiuMu maramMu MOKHO CUUTaTh YMEHUE:

VSICHUTB YCIIOBUE 3a]1a4H;

3ammmcarh ero B KPaTKOM BHJIE;

C/eNIaTh CXEMY HJIM PUCYHOK (TI0 HEOOXOAMMOCTH);

OTpEeNCNUTh, KaKUX MAaHHBIX HE XBaTaeT B YCIOBUHM 3aJadd, W HAWUTH WX B Ta0nMIax WId
CTpaBOYHHKAX;

BBIPA3UTh BCe HEOOXOMMMBIE IS PellIeHUs BeHUnHbI B equnuiax CH;

COCTaBUTH (B IPOCTHIX CIydasiX BHIOPATh) (POpMYITy 1T HAXO0KICHHS NICKOMOM BEITMYHUHBL;
BBITIOJTHUTh MaTeMaTUYECKUE ISHCTBUS U OTIEPAIINH;

BBIUUCIIUTH 3HAUCHHSI HEU3BECTHBIX BEJIMYHH;

aHAIIM3UPOBATH M CTPOUTH TPadUKH;

MOJTb30BAThCSI METOIOM Pa3MEPHOCTEH ISl POBEPKH MPABHIILHOCTH PEIICHUS 3a/1a4H;

OILICHUTH TOJTYUYEHHBIN PE3yIbTAT U €T0 PEATbHOCTH;

2) panMoHAIBHOCTH BHIOPAHHOTO CTIIOCO0a PeIIeHNS;

3) Tuna 3amauu (KOMOMHUPOBAHHAS ), TUTIOBAS (TI0 AJITOPUTMY).
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OtMmer
Ka

5 (OTIUYHO) CTaBUTCS, €CIIA 00yYaOIUHCS:

KpnTepnn OICHUBAHUA CAMOCTOATECJIbHBIX U KOHTPOJbHBIX paﬁoT

CaMOCTOATCIIbPHO pPEIIacT KOM6I/IHI/Ip0BaHHI)Ie TUIIOBBIC 3aJa4d CTaHAAPTHBIM HJIN

5
OpUTrnHaJIbHBIM CHOC060M, pemacT HCCTAHAAPTHBIC 3aa4H.

4 (XOpoIII0) CTABUTCSI, €CITH 00YYAFOIIHIACS :

CaMOCTOSATENIFHO pelaeT TUIOBBIC 33aJja4l M BBIOJIHIET YIPAXHEHUS 10 OJHOU TeMe,
4 MOXeT 000CHOBaTh M30paHHBINA CrIOCOO perieHus. B pemeHun 3agauu JOMyNIEHO HE
Oostee IBYX HECYIIECTBEHHBIX OLIMOOK, TTOJTydEeH BEPHBIH OTBET.

3 (YIOBJIETBOPHUTENHHO) CTABUTCS, €CIIM 00yUarOITHIiCs:

pelaeT THIOBBIE MPOCTHIE 3amauu (Mo 00pasily), OOHapyKHMBAET CIOCOOHOCTH
000CHOBAaTh HEKOTOPBIC JIOTMUECKHE IIard ¢ TOMOINBI0 yduTens. B jormdeckmx
paccy X AeHHUSIX HET OMMOOK, HO IOMyIIeHa CYIIECTBEHHAs OIIMOKa B MaTeMaTHYECKUX
JIEUCTBUSAX.

2 (HeYZOBJICTBOPUTEIHLHO) CTABUTCS, €CIIM 00yUYaIOIIUNACS :

3amaua He penieHa. JlOMyIIeHBI CYIIIECTBEHHBIE OMMOKHU B JIOTHUYECKUX PACCYKICHHSIX.
OOywarommiicss pa3nuyacTPU3MUECKUe BEIWYUHBI W CIWHUIBI W3MEPEHHS 110
OTIPENICTICHHON TeMme, C OIMUOKAaMH OCYIICCTBIISET MPOCTEHIITNE MaTeMaTHYCCKHE
JCUCTBUS.

Kputepun oneHnBaHus y4eOHBIX JTOCTHKEHUN OOY4YaIOLIUXCS MPU BBIMOIHEHUH JTAOOPATOPHBIX U
MPAKTUYECKUX paboT
[Ipu oneHUBaHUU YPOBHS BIAJCHHSI O0YYaroIIMMCs MPAKTUYECKUMH YMEHUSMU U HaBBIKAMH BO
BpeMs BBINIOJHEHUS (PPOHTANBHBIX J1a0OpPaTOPHBIX pPaldOT, AKCHEPUMEHTANbHBIX 3agad, padoT
(bU3MYECKOT0 MPAaKTUKYMa, MPAKTUYECKUX PaOOT YUUTHIBAIOTCS 3HAHUS AITOPUTMOB HAOIIOACHHUS,
ATAIoB MPOBEICHUS UCCIICAOBAaHMS (TUIAaHUPOBAHKE OIIBITOB MM HAOIOIEHH, cOOpa YCTaHOBKHU 1O
CXeMme; MPOBEACHUE MUCCIEAOBaHUs, CHATHE TTOKazareneld ¢ mprubopoB), opopMieHUE pe3ynbTaTOB
HCCIICIOBAaHMsI — COCTaBJICHUE Ta0JIUI, TOCTPOEHUE IPaUKOB U T.II.; BEIYUCICHHS MOTPELUTHOCTEH
n3MepeHus (1o HeOOXOIUMOCTH), 0OOCHOBAHHME BBIBOJIOB IO MPOBEICHHOMY IKCIIEPUMEHTY WU
HaOJII0ICHUIO.
VYPOBHHU CIOXKHOCTHU JTa0OPATOPHBIX MIIM MIPAKTHUECKUX PadOT ONPEAeatOTC:
CoZIepKaHUEM U KOJIMYECTBOM JIOTIOJTHUTEIbHBIX 33JJaHUH 1 BOIIPOCOB TI0 TeME pabOThI;
Pa3IMYHBIM YPOBEHb CAMOCTOSTEILHOCTH BHITIOTHEHHS paOOThI (ITPHU OCTOSTHHOM MOMOIIN YUUTETI,
BBINOJIHEHHUE 110 00pa3ily, MOAPOOHON WM COKpAIlEHHON HHCTPYKIUEH, 6€3 MHCTPYKIIIH);
OpraHu3amyel HecTaHIapTHBIX cHuTyanuid (popmymupoBka oOydaromuMcs Ieau  padoThI,
COCTaBJICHHE UM JIMYHOTO TIaHa paboThl, 000CHOBAHHE €T0, ONpeieeHne MPHOOPOB U MaTEPUAIOB,
HY)KHBIX U1 €€ BBIMOJHEHUSI, CAMOCTOSITENIbHOE BBIIIOJIHEHHE Pa0OThI U OIIEHKA €€ Pe3yJIbTaTOB).
OOs3arenbHO YYUTHIBATH MpPU OLEHUBAHUU COONMIOZEHUE OOYyYaromMMCS TPaBHJ TEXHUKU
0€30IacHOCTH BO BpPEMs BBINIOJHEHHUS JIA0OPATOPHBIX pabOT, MPAKTUYECKUX paboT U paboT
U3UYECKOTO NMPAKTHUKyMa.
Kpurtepun onennBanus 1a00paTopHbIX
U NIPAKTUYECKUX padoT

OTMeTKa

5 (OTJIMYHO) CTaBUTCS, €CJIM 00yUYaAIOIIUNACS:
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BBITIOJIHSET BCE TPEOOBAHMUS, MPEIyCMOTPEHHBIC IS JIOCTaTOYHOTO YpPOBHS,
OTIpEe/ICTISIET XapaKTePUCTUKU MPUOOPOB U YCTAHOBOK, OCYIIECTBIISIET TPAMOTHYIO
00paboOTKy pe3ynbTaTOB, PACCUMTHIBACT MOTPEUTHOCTH (eciau Tpedyer pabora),
AHAIIU3UPYCT n OGOCHOBBIBaeT MOJIYYCHHBIC BBIBObI HUCCICOOBaHUA,
00OCHOBBIBACT HAJIMYUE TIOTPEIIHOCTH MPOBEACHHOTO HKCIEPUMEHTA WIIH
5 HAOIIOICHUS. PaGora BBIMONHEHA TOMHOCTHIO W TPABUIBHO, CJETaHBI
NIPaBUJIbHBIE HAOTFOICHUS M BHIBOJIBI;, SKCIIEPUMEHT MIPOBEJICH C YUETOM IPaBUII
TEXHUKHN 6630HaCHOCTI/I; IMMPOSBJICHBI OPTaHU3ALUMOHHO-IIPAKTUYICCKUC YMCHUA U
HaBBIKH (TIOIIEP>)KUBAIOTCS YHCTOTA pabodero MecTa v mopsIoK Ha cToiie). OTuer
o pabote odopmieH 6e3 OIMOOK, 1O TUIAHY U B COOTBETCTBUU C TPEOOBAHUSIMH K
0(OPMIICHUIO OTYETA.

4 (XOpOIII0) CTABUTCS, €CITU 00 YJAFOIITHIACS:

CaMOCTOSITEIbHO MOHTUPYET HE00X0AuMOe 000pyI0BaHKE, BHIIOIHSIET paboTy B
MOJHOM o00BeMe C COOJIIOOEHHEM HEOOXOOMMOM IMOCJIEIOBATEIHLHOCTH
MIPOBE/ICHUS ONBITOB M M3MepeHUui. PaboTa BBIMOTHEHA MPAaBUIIBHO, CIETAHBI
4 NpaBWIbHBIC HAOIIOACHHUS U BBIBOJBI, HO MIPHU ATOM DKCIIEPUMEHT IPOBEJCH HE
MOJTHOCTBIO WJIM  JIOMYILEHBl HECYIIECTBEHHBbIE OHmMOKM B pabore cC
obopynoBanueM. JlomymieHsl OJHA WJIM JBE HECYIICCTBCHHBICONIMOKH B
o(opMIIeHNH THCHMEHHOTO OTYETa O paboTe.

3 (YIOBJIETBOPHUTENHHO) CTABUTCS, €CIIM 00yUYarOITHIiCs:

BBITIOJIHSIET PaboTy 1o oOpasimy (MHCTPYKIIMH) WU C TIOMOIIBIO YUYHUTEN,
pe3ynbTaT paboThl yUYE€HUKA JaeT BO3MOXKHOCTH CHENATh MPABUIBHBIC BBIBOIBI
WIH WX YacTh. PaboTa BBIOIHEHA MPAaBIJILHO HE MEHEE YeM HAIOJOBHHY WIIH
JOMyIIeHa CYIIECTBEHHAs OMIMOKa B XOJE SKCIIEPUMEHTa, B OOBSICHEHUH, B
oopmiieHUH pabOThI, B COOIOICHUN TIPaBUJI TEXHUKH O€30MacHOCTH, KOTOpast
ucmpaBisgercs 1o TpeOoBaHWIO yuutens. JlomymieHsl OJHA WM JIBE
CYIIECTBEHHBIC OMMUOKK B O(GOPMIICHUH MUCHMEHHOTO OTYETa O BHIOJHECHUH
712a00paTOPHOI MITH MTPAKTUUYECKON paboTe.

2 (HeyIOBJIETBOPUTEIHHO) CTABUTCS, €CITH 00yJaroNIHiics:

HA3bIBAET HEKOTOpPHIE MPUOOPHI M WX HA3HAYCHHE, JACMOHCTPHUPYET yMEHUE
M0JIb30BAaThCA HEKOTOPHIMU U3 HUX. PaboTa BhINIOJTHEHA MEHEE YeM HAIlOJIOBUHY.
Jlonymiensl aBe (M Oomee) CyIIeCTBEHHBIC OMIMOKM B XOJ€ JKCIEPUMEHTA, B
00BsACHEHUH, B OPOPMJICHUU MHCHMEHHOTO OTYeTa O paboTe, B COOIIOJICHHUH
TEXHUKH O€30MacHOCTH, KOTOPBIC y4aIlUKCS HE MOXET HCIPABUThH JaXKe IO
TpEeOOBAHUIO YUUTEIIS.

['pyObIME CYUTAIOTCS CIIEAYIONINE OMTHOKH:

HE3HAHUE OIpeeNIeHUs] OCHOBHBIX MOHSTHH, 3aKOHOB, MpPaBWUJI, OCHOBHBIX IIOJIOKEHUN TEOpHH,
He3HaHue (HOpMyII, OOIIETIPUHATHIX CUMBOJIOB 0003HAYCHMN (DU3MYECKHX BEIMYWH, CIUHUI[ UX
M3MEpEeHUs; He3HaHHe HAaMMEHOBAHUN €IMHULl U3MEPEHUsI, HEYyMEHUE BBIJCIUTh B OTBETE IJIaBHOE,
HEYMEHHE MPUMEHSThH 3HAHUS /ISl PeLICHUS 3a/1a4 ¥ 00bsCHEHUST (PU3NUECKHX SBIICHUH, HEYyMEHUE
JIeJIaTh BBIBOABI M 0000IIEHNS,

HEYMEHHE YUTATh U CTPOUTH TPaPUKU U MPUHITUTTHAILHBIE CXEMBI,

HEYMEHHE TMOJATOTOBUTh YCTAHOBKY MJIM JlabopaTopHOE 00OpYyAOBaHHE, IPOBECTH  OIIBIT,
HE0OXOIMMBIEC PACcUeThI WJIH UCIIOJIB30BATh MOJIYYCHHBIE TAHHBIC JJI BEIBOJIOB,

HEYMEHHE I0JIb30BAThCs YUEOHMKOM U CIIPABOYHUKOM 1O (PHU3HUKE U TEXHHKE,

HapYIICHUE TEXHUKU 0€30MaCHOCTH MIPH BBHITIOTHEHUH (PU3UIECKOTO IKCIIEPUMEHTA,

HEOPEKHOE OTHOIICHUE K JTA0OPATOPHOMY O00PYIOBAHUIO i U3MEPHUTEIBHBIM ITPUOOPaM.

K HerpyObIM ormmbKam ciieyeT OTHECTH:

24



HETOYHOCTH (OPMYITUPOBOK, ONPEACIICHUN, TTOHIATUN, 3aKOHOB, TEOPUM, BBI3BaHHAS HETOJHOTOM
OXBaTa OCHOBHBIX IPU3HAKOB OIpPENEIsIeMOro TMMOHSATHS MJIM 3aMEHOM OJHOro-ABYX U3
ATUX MPU3HAKOB BTOPOCTEIICHHBIMU,

OLIMOKY MPU CHATUU TIOKa3aHUH ¢ U3MEPUTENIbHBIX TPUOOPOB, HE CBSI3aHHBIE C ONPEIEICHUEM IICHbBI
JIeNIeHUs TIKATBI (HalpUMep, 3aBUCSIINE OT PACTIONIOKECHHS U3MEPUTENBHBIX TPHOOPOB, ONTHIECKHE
u ap.),

OMMOKK, BBI3BAHHBIE HECOOIIOICHUEM YCIOBHI TMPOBEACHUS  OMNBITA, YCIOBUU  PabOTHI
M3MEPHUTEIIBLHOTO NMpruOopa (HeypaBHOBEIIEHHBI BEChI, HE TOYHO OMpeIesieHa ToOUKa OTCUYETa),
OIMOKY B YCIOBHBIX 0003HAYEHUSX HA MPUHIIUITUATBHBIX CXeMaX, HETOUYHOCTh Tpaduka u ap.,
HEepalMOHANBHBINA METOJ pelIeHUs 3a/1a4ll WM HeIOCTATOYHO MPOJIyMAHHBIH IIJIJaH YCTHOTO OTBETa
(HapyIIeHuE JIOTUKH, TTOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH ),
HepalMoHAIbHBIE METOABl PAOOTHI CO CIIPABOYHOW W APYroW JUTEPATYpOM, HEYyMEHHE peIIaTh
3a/1a4d B 001IEM BUJIC.

Y4eOHO-MeTOAMYECKOE o0ecredeHue 00pPa30BaTeIbHOIO0 MPoLecca
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» ®usuka, 7 xnace/ [epsimkun A.B., -M.:/Ipoda,2014
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» ®usmnka, 9 xnacce/ [lepeimkun A.B., -M.:Jlpoda,2019
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