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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MIOJIOKEHUH W TpebOBaHMW K pe3yiapTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOUN mporpamMmel, npeactaBieHHbix B DI'OC 000, a Takxke ¢ yuétom (denepanbHO
paboueii mporpammbl BociimTanus U KoHnenmmu npenogaBanus yaeonoro npeamera «Dusnkay.

Coneprxanue porpaMMbl IO (PU3HMKE HAmpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOMIMXCS W OPraHW3alvi0 W3y4deHHs (DU3MKH Ha JEATEIIbHOCTHOW OcHOBe. B
nporpamMme 1o (PU3KMKe YIUTHIBAIOTCS BO3ZMOXKHOCTH y4eOHOTO TMpeaMeTa B pealn3annd TpeOOBaHUA
OI'OC 00O k naaHupyeMbIM JUYHOCTHBIM U METAIIpeIMETHBIM pe3yibTaTaM OOy4deHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0OpazoBaHwUsl.

[Iporpamma mo (u3MKe ycTaHaBIMBAeT pacHpelielieHne y4eOHOro marepuaia 1Mo rojam
oOyueHus (1o Kjaccam), npeajiaraeT NPUMEPHYIO MOCIeI0BAaTEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHsI IPEJAMETHOTO COJEpKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroImuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ 1ETbI0 OKAa3aHUS METOJANYECKOMN MOMOIIM YUUTETIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

Ouznka SBISETCd CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB,
MIOCKOJIbKY (DH3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SBJICHHUM, H3y4yaeMbIX XHUMHEH,
Oouosnorueit, acrpoHomueil u ¢usznueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IPeJoCTaBiseT HauboJee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO METO/1a TO3HAHUS,
TO €CThb croco0a MoTy4eHus JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TUIaBHBIX 3a7ad (PU3HUECKOro 0Opa3oBaHMs B CTPYKType oOImiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOU I'PAMOTHOCTH U MHTEpeca K HayKe Y 00yJaroniuxcsl.

WN3yuenne ¢usukn Ha 06a30BOM ypOBHE TpEANoJjiaraeT OBJIAJEHHE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYYHYIO IPAMOTHOCTD:

® Hay4YHO OOBSCHATH SBJICHHUS;

® OLICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIE0BAHNUS;

® HTEPIIPETUPOBATh JaHHbIE M HUCIOJIB30BaTh HAayudHbIE JO0KAa3aTeNIbCTBA JJISl MOJYYCHHS
BBIBOJIOB.

Henn wusydyenuss (QU3MKK HA YPOBHE OCHOBHOrO 00mIero oOpa3oBaHHs OIpPEIECICHBI B
Konueniuu mnpenonaBanus yueOHoro mnpenmera «@Du3nka» B 00pa30BaTENbHBIX OPraHU3aIUAX
Poccuiickoit  ®enepanuu, peanu3yoOIUX OCHOBHBIE  0OIIe00pa3oBaTelbHble  MPOrPaMMBI,
yrBepxka€HHONW pemienneM Komernn MunucrepctBa mnpocsenieHusi Poccuiickoit ®denepanumn
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus PpU3NKH:

® npuoOpeTeHne UHTepeca U CTPEMJICHUs 00yJaroluXcs K HayYHOMY M3Y4YEHHIO MPHUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEJCTABICHUM O HAy4HOM MeETOJle TMO3HaHMA U  (QOpMUPOBaHUE
HCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHHSIM;

® (opMUpOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3y/lbTaTa HM3y4eHUsS OCHOB CTPOCHHUS
MaTepuH U (QyHIAMEHTAIbHBIX 3aKOHOB (PM3HUKH;

e (hopMUpOBaHME NPEACTABICHUN O PO (GU3UKH JUIsl pa3BUTHUS APYIMX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TMPEJCTaBIEHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHanbHOM
JeATeNbHOCTH, CBA3aHHOM C (PU3MKOH, MOrOTOBKA K JAajbHEHIIeMy 00y4eHHUIO B 3TOM HaIlPaBJICHUU.



JlocTmkeHne 3TUX Leel mporpaMMbl o (pU3MKe Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
o0ecrieynBaeTcsl PEIICHUEM CIIeIYIOINX 3a/1a4:

® NpHOOpETeHNE 3HAHUI O JAUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKHX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

® TIpHOOpeTeHNe YMEHHUI ONHCHIBATH M OOBICHATH (PU3UUECKUE SIBICHUS C MCIIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHU;

® OCBOGHHE METOJIOB pEHICHHs TMPOCTEHIINX pacu€THBIX 3aJad4 C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIENEH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOIIONATh MPUPOIHBIC SIBICHHUS M BBITIOJIHATH ONBITHI, JTA0OPATOPHBIC
paboTHI M SKCIIEPUMEHTATBHBIE NCCIICAOBAHMS C UCTIOB30BaHUEM H3MEPHUTENBHBIX TPUOOPOB;

® oOocCBOeHHE TPUEMOB paboThl ¢ WHPOpManued (UINIECKOTO CONCpKAHUSA, BKIIOYAS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSX (HU3UKH, aHAIN3 W KPUTHUECKOE OIICHUBAHHE
nHpopmanuy;

® 3HAKOMCTBO CO cdepamu Ipo(PecCHOHATLHON NeATeNTbHOCTH, CBA3aHHBIMHU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHHSIX (H3UIECKON HAYKH.

Ha wusyuyenune ¢usuku (6a30BbIif ypOBeHb) Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUs
oTBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezienm0), B 8 kimacce — 68 gacoB (2 daca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraemselii B mporpamme no (pusuke rnepevyeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMeHAaTeNbHBIA XapaKTep, YUUTENb JIeNaeT BbIOOp MpoBeAeHHs Ja00paTOPHBIX pabOT M ONBITOB
C Y4€TOM MHAMBHUAYaAJIBbHBIX OCOOCHHOCTEH 00ydaroIMXcsl, CIIUCKAa HYKCIEPUMEHTAIbHBIX 3aJaHHi,
IpeaaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka u €€ poJsib B MO3HAHUM OKPY:KAIOLIEr0o MUpPA.

®usnka — Hayka o npupoie. SBieHus npupoabl. OU3HUECKHE SBICHUSA: MEXaHUYECKHE,
TEIIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue Qusndeckux BenuuyuH. @Du3nUeckre NPUOOPHI.
[TorpemHocTh U3MepeHnid. MexayHapoiHasi cucTeMa €IMHMUII.

Kak ¢usuka u 1gpyrue ecTecTBeHHbIE HAyKd HU3ydaloT npuponay. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaONIOeHHWEe, TOCTAaHOBKA HAay4YHOTO BOIMPOCA, BBIJBIKEHUE THUIOTE3,
AKCIEPUMEHT IO MPOBEpPKE THIOTe3, 00bsicHEeHNEe HalIrogaeMoro siBineHus. Onucanue GU3NYecKux
SIBJICHUI C TIOMOILBIO MOJETEH.

JHemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MAaTHUTHbIE, CBETOBBIE SBJICHUSI.

2. ®dusnyeckue NpuOOpPHl M MpoLEaypa MNPSMBIX H3MEPEHUI aHAJOTOBBIM U LU(PPOBBIM
puOOpOM.

Jlabopamopusie pabomot u onvimol.

1. Onpenenenue 1eHb! AeICHUS MIKATbl H3MEPUTEIBHOTO MpHOopa.

2. 3mepeHune paccTOSIHUM.

3. U3mepenue 06bEMa XKUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3sMepoB MabIX Tedl.



5. HM3mepenue temmepaTypbl IpH IIOMOUIM JKUJIKOCTHOIO TEpPMOMETpa U JaTyuKa
TEMIEPATYPHI.

6. IlpoBemeHue uCCIEAOBAaHUS IO TPOBEPKE THUIOTE3bL HaJbHOCTh IOJIETA MLIApUKA,
MYHIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIe, YeM OOJIbIIE BHICOTA ITyCKa.

Paznen 2. IleppoHauyasnbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

CrtpoeHnue BelecTBa: aTOMbl U MOJICKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEILECTBA.

JIBwxenne yactuil BemiectBa. CBsi3b CKOPOCTH JBHKEHHUS 4YaCTUI[ C TeMIIepaTypoil.
BpoyHoBckoe aBmxenue, muddy3us. BzaumopeilcTBHE dYACTHI[ BEIIECTBA: MPUTSDKEHHE W
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEHM HW  TBEPABIX
(kpuctayiiueckux) Tel. B3auMoOCBsI3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJIAPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabGmoneHne 6poyHOBCKOTO JBUXKEHHUS.

2. HaGmronenue muddysum.

3. HaOmronenue sBIeHWH, OOBSICHSIONIMXCS TPHUTSDKCHUEM WM OTTAJIKHBAHUEM YaCTHI
BEIECTBA.

Jlabopamopnuwie pabomel u onvimel.

1. Ouenka quaMeTpa aToMa METOJIOM PSAOB (C UCTob30BaHueM (poTorpadmii).

2. OnpBITHI O HAOIIOACHHIO TEIJIOBOTO PACITUPEHHS T'a30B.

3. OnbITHI 1O 0OHAPY)KEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE TeJl.

Mexanuveckoe aBukeHue. PaBHoMepHOe u HepaBHOMepHOeE ABMxkeHne. CkopocTh. Cpennss
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIDKCHHH. Pacdér myTu ¥ BpeMeHU JABUKCHUSI.

SBnenune nHepuu. 3aKoH HHEpUWU. B3auMoaeicTBre TeN Kak MPUYMHA H3MEHEHUSI CKOPOCTH
IBIDKEGHUS Tell. Macca Kak Mepa WHEpPTHOCTH Tena. IlnoTHocTe BemecTBa. CBSI3b IJIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIEeCTBA.

Cuna xak xapakTepucTuka B3aumojaerictus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 TUHAMOMETpA. SIBlieHHEe TATOTEHUs U cuia TsokecTH. Cuila TSHKeCTH Ha JPYTrHX
miaHetaX. Bec Tema. HeBecomoctb. CloOXK€HHME CHJI, HANpaBICHHBIX 10 OJHON IPSMOIA.
PaBnopeiictBytomas cui. Cuma TpeHus. TpeHHe CKOJIbKEHHUS U TPEHHE TOKos. TpeHre B MpUpoje U
TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MEXaHHYECKOT'O IBHUKEHHUS Tela.

2. 3mepeHue CKOpOCTH MPSIMOIUHEHHOTO ABHKEHUS.

3. Habnroienue siBiIeHUS] HHEPITUH.

4. HaGnroneHne u3MEeHEHHUs: CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEl.

6. CroskeHue Cul, HalpaBIEHHBIX 10 OJTHON MPSIMOH.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenne CKOPOCTH pPAaBHOMEPHOTO IBMKEHHUS (IIapuKka B KUAKOCTH, MOJAETH
AIIEKTPUIECKOTO aBTOMOOUIIS M TaK Jlanee).



2. OmnpeneneHue CpefHeil CKOPOCTU CKOJbKEHHs Opycka MM IIApuKa II0 HAKJIOHHON
IUIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPJOIO TeJa.

4. OmbITbl, JEMOHCTPUPYIOIINE 33aBHCUMOCTh DPACTSDKEHUS (AedopMainuu) MNPYKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbITbl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapakTepa CONPUKACAIOIIUXCSA MOBEPXHOCTEN.

Paznen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

Hasnenne. CriocoObl yMEHBIIEHUsS] U yBETUYEHHUs JaBieHus. JlaBneHue rasa. 3aBUCUMOCTb
naBJeHus Ta3a oT o0béMa, Temneparyphl. [lepenavya naBiueHust TBEPABIMU TEIAMH, KUIKOCTIMU U
razamu. 3akoH Ilackans. I[lHeBMaruueckwe MalIUHBL. 3aBHUCHUMOCTHh JIABJICHUS KUAKOCTH OT
rryouHsl. ['uapocratudeckuid napagokc. CooOriaroniuecs: cocybl. [ uapaBindecKkue MeXaHu3MBbl.

Atmocdepa 3emnum U atMocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHMS BO3AYLIHOMN
o6onoukn 3emmu. OmpiTr Toppuuermm. W3mepenue aTmMochepHOro [aBieHUS. 3aBUCUMOCTH
aTMOC(hepHOTO JABJICHUS OT BBHICOTHI HaJl ypoBHEM MoOps. [Ipubopsl mist n3mepeHus aTMochepHOro
JTABJICHHUS.

JleficTBHUE KUIKOCTH U Ta3a HAa MOTPYKEHHOE B HHUX TeN0. BeiTamkuBaromias (apXumeaoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTH JTaBJICHUS ra3a OT TEMIIEpPaTyphl.

2. [lepenava naBieHUs! )KUKOCTBIO U Fa30M.

3. Coolmiaroruecs: COCy/Ibl.

4. I'umpaBauvecKuil mpecc.

5. [IposiBiienue nelicTBUsa aTMOC(EPHOTO TaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tesa U IIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHIIbI BECY BRITECHEHHOM KUIKOCTH.

8. YcnoBue miuaBaHus TeJ: IJIaBaHUE WUJIM MOTPYKEHHE Te B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnuie pabomel u onvimel.

1. UccnenoBanue 3aBUCMOCTH Beca Tejia B BOJI€ OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCcTH
Tena.

2. OmpenenieHre BHITAIKUBAIOIICH CUJIB, IHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B JKUKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBHITAIKHBAIOIICH CHUIIBI, IEHCTBYIOLIEH Ha TENIO B KUAKOCTH, OT
MacChl Tena.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKMBAIOIICH CHIIBI, IEWCTBYIOIICH Ha TEJIO
B JKUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJa U OT MJIOTHOCTHU KHUAKOCTH.

5. KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKM U OIpEleNeHue eé
IPY30M0bEMHOCTH.

Pa3pea 5. PaGoTa u MOIIHOCTD. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

IIpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBECHs pblyara.
[IpumeHeHne npaBuiia paBHOBECHUS pblyara K 0oky. «3o10T1oe npaBmio» Mexanuku. KI1JI nmpoctbix
MexaHu3MoB. [IpocTeie MexaHu3Mbl B OBITY U TEXHUKE.



Mexannueckasa 3Heprus. Knnetnuyeckas u noTeHUHalibHas sHeprus. [IpeBpaieHue oaHOro
BHJIa MEXaHUYECKOW SHEPTUU B IPYrOi. 3aKOH COXPAHEHUS SJHEPTHM B MEXAHHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopusvie padbomot u onvimel.

1. Ompenenenne paboOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIKCHHH Tela II0
TOPU30HTAIIBHOM IOBEPXHOCTH.

2. UccnenoBanue yclIoBUN paBHOBECHS pblUara.

3. U3zmepenue K11/ HaKIIOHHO# MJIOCKOCTH.

4. V3ydyeHue 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 KIIACC

Pasnen 6. TenioBble siBaeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYIIPHO-KUHETHUECKOM TEOpUH CTPOCHMs BellecTBa. Macca u
pa3mepbl  atToMOB W MoOJieKyl.  OmbITBI,  TOATBEPXKIAIOIINE  OCHOBHBIE  ITOJIOXKEHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrtaimudeckue u
amopdubie Tena. OOBSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH W TBEPIBIX TEJ HA OCHOBE TOJIOKCHHM
MOJIEKYJIAPHO-KMHETHYEeCKOW  Teopun. CmadyWBaHWE W KaNWULIPHBIC SBICHHS. |eIIOBOE
pacUIMpeHme U CKaTHE.

Temmneparypa. CBs3p TeMmepaTyppl CO CKOPOCTBIO TEIUIOBOTO JIBUJKEHMSI YacCTHIL.
Buytpennss sneprus. CrnocoObl U3MEHEHHs] BHYTPEHHEH 3HEpruu: Terioneperadya U COBEpLICHHUE
paboTel. Bunel Teronepenaun: TemiIONPOBOIHOCTh, KOHBEKLIUS, U3TyUCHHE.

KomnuectBo TerwioTel. YaenpHas TEIIOEMKOCTH BeEIECTBA. 1€IUIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro OamaHnca. [lnaBieHune W OTBepAeBaHUE KPHUCTAJUIMUYECKUX
BEIIECTB. YAenpHas TeroTa riasieHus. [lapoobpazoBanue u xonaencanus. Mcnapenue. Kunenue.
VYaenpHas TeruioTa mnapooOpa3oBaHUS. 3aBHUCUMOCTb TeMIIEpaTypbl KUIIEHHS OT aTMOC(EpHOro
JABJICHUSI.

BnaxxHocTh Bo3yXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHHUSL.

[TpunHnune! padots! TemnoBsix apuratenei KIIJ[ TeroBoro apuratens. TerioBble 1BUraTENH
U 3allATa OKPYKAOIIEH CPebl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpauuu.

. Habmroienue 6poyHOBCKOTO IBHXKEHUSI.

. Habmronenue muddysuu.

. Habmroienue siBieHuii cMaurBaHUs U KaMUJUISIPHBIX SIBJICHUA.

. Habnmroienue TemnoBoro pacuvpeHust Ted.

. IsMeHeHue naBneHus ra3a npyu U3MEHEHHUH 00bEMa U HarpeBaHUU WIIN OXJIAKICHHH.
. [IpaBuiia u3MepeHus TeMneparypsl.

. Bugsl Tenonepenayuu.

. OxnaxieHue npu COBEPIICHUHN PaOOTHI.

0 ~NOo Ok wWwDN P

9. HarpeBaHue npu coBEpIIEHUN pabOThl BHEITHUMHU CHIIAMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHbIX BEIIECTB.

11. HaGnroeHue KUIeHusl.

12. HaGnroeHye moCcTOsSHCTBA TEMIIEPATYPhI IPH IJIABJICHUH.



13. Mojenu TEmIOBBIX JBUTATEICH.

Jlabopamopusie padbomot u onvimel.

1. OnbITHI 0 OOHAPYKEHUIO ACUCTBHSI CHII MOJICKYJISIPHOTO MTPUTSIKCHUS.

2. OnbITH IO BRIPAIIUBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM MIIM caxapa.

3. OmbITH IO HAOIOJCHHUIO TEILIOBOTO PACIIUPEHHSI Ta30B, JKUIKOCTCH U TBEPIBIX TEIl.

4. OnpeneneHue JaBJjeHUsS BO3/IyXa B Oa/NIOHE HITPHUIIA.

5. OnbBITHI, IEMOHCTPUPYIOILIHE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEéMa U HarpeBaHus
WJTU OXJIQKICHHUSL.

6. IlpoBepka THUIIOTE3bI JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOWMKA IKHJKOCTH B
TEPMOMETPUIECKOU TPYOKE OT TeMIIEpaTypPHI.

7. HabOmronenne wW3MEHEHUs BHYTPEHHEW JHEPrUM Tejla B pe3yibTaTe TeIIomnepenadd u
paboTHl BHEIIIHUX CHIL.

8. UccnemoBanue siBIICHUS TETUIO0OMEHA MPY CMEITUBAHUN XOJIOJHOW U TOPSTYEH BOJIBI.

9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOUW NPH TEIJIOOOMEHE ¢ HArpeThIM
METAJUTMYECKUM ITUTMHAPOM.

10. OnpenencHue yIeabHOM TEIOEMKOCTH BEIIIECTRA.

11. WccnenoBanue mporiecca UCHapeHHUsL.

12. OnpeneneHre OTHOCUTEIBHON BIAKHOCTH BO3/yXa.

13. OmnpenencHue yIeabHOM TEIIOTHI IIABICHHUS JIb/IA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHHSI.

DnekTpuzaiusa Ten. J[Ba poaa 3yeKTpuyYecKux 3apsaoB. B3anuMonencTBue 3apsyKEHHBIX TEl.
3akon Kynona (3aBUCHUMOCTH CHJIBI B3aUMOJCHCTBHUS 3apsKEHHBIX TEl OT BEJIWYHMHBI 3apsoB U
PacCTOSHUS MEXAY TeJIaMHu).

Onekrpuyeckoe mnoze. Hanpspk€HHOCTh anexkTpudeckoro mnons. IlpuHmun cynepnoszunmu
ANIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsaoB. DJIeMEHTAPHbBIN dJeKTpruiecKuid 3apsia. CTpoeHue aToma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiaa.

ONEKTpUYECKUA TOK. YCIOBHUS CYyLIECTBOBAaHMUS 3JIEKTPUUYECKOTO TOKa. VcTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOe, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHMJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. Onekrpuueckoe HanpsbkeHue. CoNpoTHBICHUE
MPOBOJIHMKA. YJIeIbHOE CONPOTHBIEHHE BewlecTBa. 3akoH OMma aid  yyacTKa  LENu.
[TocnenoBarenbHOE U NapAIEIbHOE COEUHEHUE POBOJHUKOB.

PaGota 1 MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jxoyns—JleHuna. DnekTpuueckue Lenu u
NOTPEOUTENH IEKTPUIECKO sHepruH B ObITY. KOopoTkoe 3aMbIkaHME.

[locrosiHHble MarHuThl. B3auMozeiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHurHoe mnoje.
MaruautHoe nosie 3eMJIM M €r0 3HaueHue Uid KU3HM Ha 3emie. OnelT Opcerena. MarHuTHoe nose
IEKTPUYECKOro TOKa. IIpuMeHeHune a51eKTpOMarHuToB B TeXHHUKE. JleMCTBHME MarHUTHOTO TOJS Ha
IIPOBOJHUK C TOKOM. DJIEKTPOJBUraTENb MOCTOSIHHOIO TOKa. Vcrnonp30BaHue 31eKTpoaBUraresneii B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHue  2neKTpoMarHuTHOM — MHAykuMu. IlpaBuno  JleHna.
OnexrporeHepatop. CrnocoObl TOJIY4EHUS DJIEKTPUYECKOH HHEPruu. ONEKTPOCTAaHLMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

JdemoHcTpanmuu.

1. Dnexrpusanus ten.
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. JBa poJ1a aNEKTpUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
. YCTPOUCTBO U IEHCTBUE JIEKTPOCKOIIA.

. DIIeKTpocTaTu4ecKasi MHIAYKIUS.

. 3aKOH COXpaHEHUs FNEKTPUUECCKUX 3apsI/IOB.

. IIpOBOTHUKH U TUATEKTPUKH.

. MoienupoBaHue CUIIOBBIX JIMHUI JIEKTPUYECKOTO TTOJIS.

. ICTOYHHMKM ITIOCTOSSHHOT'O TOKA.

. JleficTBHS 3IEKTPUYECKOTO TOKA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DNEeKTPUYECKUN TOK B KUJIKOCTH.

I"a3oBbIii pazps.

H3MepeHne cuibl TOKa aMIIEpMETPOM.

H3MepeHne 35IeKTpUYECKOr0 HAMPSKEHHUST BOJIbTMETPOM.

Peocrar 1 MarasuH cCOnpoTUBICHUN.

B3anmopeiicTBrEe NOCTOSTHHBIX MarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3EICHUS MMOJIOCOB MarHuTa.
MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarautHo€ noJie ToKa. DJIEKTPOMAarHuT.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIEKTPOABUTATEINb TOCTOSTHHOTO TOKA.

HccnenoBanue sSBIEHUS NEKTPOMATHUTHON MHAYKIIUH.

OnbiTel @apajes.

3aBUCHUMOCTh HalpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHS.
DIEKTPOTEeHEePaTOP MOCTOSIHHOTO TOKa.

Jlabopamopnuwie pabomel u onvimel.

1. OnbITHI 110 HAOMIOAECHUIO ANEKTPU3ALNU TET UHAYKIHMEH U IPU COIPUKOCHOBEHHH.
2. UccnenoBanue IeHCTBUS 3JIEKTPUUECKOTO MOJISl HA MPOBOAHUKH U TUJIEKTPUKH.
3. COopka u nmpoBepka paboThl AMEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

4. MIamepeHue U peryiupoBaHUe CUIIbI TOKA.
5. U3mepenue u perynupoBaHie HaMpsHKEHUS.
6. MccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, UIYIIEro 4Yepe3 Pe3ucTop, OT COMPOTHUBICHUS

PE3UCTOpa U HAMPSHKEHUS Ha PE3UCTOPE.
7. OnbITI, AEMOHCTPUPYIOUINE 3aBUCUMOCTDH JEKTPUUECKOTO COMPOTUBIICHHS MPOBOJIHUKA

OT €ro AJIMHbI, IJIOMaIn IIOIICPEYHOro CCUCHUA U MaTCpualia.
8. HpOBepKa IIpaBuJia CJIOKCHUA HaHpH)KeHI/Iﬁ IIpyu 1ocCjaIeaA0BaTCIIbHOM COCANMHCHUN [BYX

PE3HUCTOPOB.

9. HpOBepKa IpaBuJjia JJIs1 CUJIbI TOKA IIPH MapaJlJICIBHOM COCIUHCHUU PE3UCTOPOB.

10.
11.
12.

HEH.

13.
14.
15.
16.

Omnpenenenne pabOTHI HIEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 Pe3nucTop.
OmnpeeneHre MOIITHOCTH AIIEKTPUYECKOTO TOKa, BBIJCISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JTAMIIOUKY, OT HAIlPSDKEHHS Ha

Onpenenenne KI1/ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJECHCTBUS ITOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX 0ObEMHEHUH U Pa3/ICIICHUH.
HccenenoBanue nelCTBUSA MIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. OnpITbl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. N3yuenue AeHCTBUS MarHUTHOTO IOJISE HA TPOBOIHUK C TOKOM.

19. KoncrpynpoBaHnue u u3ydeHue paboThl AJIEKTPOABUIaTEsl.

20. N3mepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OmneITBI TO WCCIEIOBAHUIO SIBJICHUS DSJCKTPOMArHUTHOW WHIYKIWHU: HCCIEIOBaHHE
M3MEHEHHI 3HAaYCHUs ¥ HAIPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTH
MEXaHMUYECKOTO  JIBWKEHMs. PaBHOMepHOe mpsMonuHENHOEe JBWKeHHe. HepaBHomepHoe
npsiMoJinHetHoe ABrkeHne. CpellHss 1 MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH>KEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiuHelHoe aBuxkeHne. CBoOomHOe maneHue. OTbBITHI
lanunes.

PaBHOMepHOE nBWKeHHE TO OKpyXHOCTH. Ilepmon m wactora oOpamienusi. JluneidHnas u
YIJIOBasi CKOPOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

[IepBoiii 3akoH Hprorona. Bropoit 3akon Herorona. Tpermit 3akoH Herorona. IlpmHimn
CYIIEPIIO3UIINHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHia TPEHUS CKOJIBKEHUS, CHjla TPEHUsS MOKO4,
JIpYrye BUIbI TPEHHUSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpeHHe CBOOOIHOTO MajeHus. JBrkeHue
mwianet Bokpyr ConHua. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U meperpy3Kku.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPJOE Teno. PaBHOBecue TBEPAOTo Teia ¢
3aKpEIUIEHHOM OChIO BpaeHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3meHenue wummynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHsI UMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabora W MomIHOCTb. PabGora cunm TskecTH, ympyroctu, TpeHus. CBs3b
SHepruu u pabotel. [loTeHuuanbHass HHEpPrus Tena, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIM.
[loreHunanpHas sHeprusi cxkarod npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHUYECKOU
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTUH.

Hemoncmpauuu.

1. Habnrogenre MeXaHM4eCKOTO ABMKEHHUS Tela OTHOCUTENLHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE MyTeW U TPACKTOPUN JBUKEHHS OJTHOTO M TOTO e Tella OTHOCUTENIBHO Pa3HBIX
TeJI OTCYETA.

3. 3mepeHune cKOpoCTH U YCKOPEHHSI TPSIMOJIMHEHHOTO ABUKEHHUS.

4. UccrnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO IBUKEHMSL.

5. HaGnronienune JBMO>KEHUS Teja 1Mo OKPYKHOCTH.

6. HaGnroieHne MeXaHN4eCKHX SIBICHUH, MPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKU.

7. 3aBHUCUMOCTh YCKOPEHHS TeJla OT Macchl TeJa U JeUCTBYIONIEH Ha HETO CUJIBI.

8. HaGnroienue paBeHcTBa CHII IPU B3aUMOACHCTBUHU TEJl.

9. N3meHeHue Beca Tella pU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummnynbca Ipy B3aUMOJICHCTBUU TeJ.

11. IIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUHU TEJL.



12. CoxpaneHue UMITyibca NPy HEYIPYTrOM B3aUMOICHCTBUH.

13. Coxpanenue UMITyiIbca Ipu aOCOJIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGnroneHue peakTUBHOTO JIBUKCHUS.

15. CoxpaneHre MeXaHUYECKOM SHEPTUH MTPU CBOOOTHOM Ta/ICHHH.

16. CoxpaHneHre MeXaHU4ECKOM SHEPTUU MPH JBMKEHUH TeJa MO ICHCTBHEM IPYKUHBI.

Jlabopamopusvie padbomot u onvimel.

1. KoHctpynpoBaHue TpakTa JUlsi pa3rOHa U JaTbHEHWIIIET0 PAaBHOMEPHOTO JBIKEHUS IIapHKa
VT TEJICKKH.

2. OmpeneneHue cpenHEel CKOPOCTH CKOJBKEHUS Opycka WM IBMXKEHUS MIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. Ompenenenne YCKOpEHHsS Tella IPH PABHOYCKOPEHHOM JIBIKCHWH 110 HAKJIOHHOU
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JBIDKCHHH 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka THIIOTE3BI: €CIIM NPU PAaBHOYCKOPEHHOM JBMKCHHUU 0€3 HAYaJbHOW CKOPOCTH
MTyTH OTHOCSTCS KaK psifi HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE IIPOMEXYTKH BPEMEHH OIMHAKOBEI.

6. MccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUS CKOJTBKEHUS OT CHIIBI HOPMAaJIBHOTO JTaBJICHUSI.

7. Onpenenenue kK0dpHUIMEHTA TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTH TPYKIHBI.

9. Onmnpenenenue pabOTbl CUIBI TPEHHS NPU PABHOMEPHOM JABIDKCHMM Tella IO
TOPU30HTAJIBHOU MMOBEPXHOCTH.

10. Ompenenenne pabOTBI CHIIBI YOPYTOCTH TPH TOABEME Tpy3a C HMCIOJb30BaHUEM
HETOIBM>KHOTO U TIOJBHKHOTO OJIOKOB.

11. V3ydeHue 3aKkO0HA COXpAHEHUS SHEPTHH.

Pa3nen 9. Mexann4decKkue KoJ1e0aHUA U BOJIHEI.

KonebatenpHoe paBmwkeHue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHWM: IEpPHOJ, YacToTa,
aMIIuTyna. MareMaTHYecKMid ¥ TPYXKHHHBIH MaaTHUKU. [IpeBpamieHwe JHEpruu  IpH
KOJIeOaTeIIbHOM JIBHDKCHHH.

3aryxaromue koneOaHus. BpiHyxIeHHble KoneOanusa. Pe3onanc. MexaHudeckne BOJHBIL
CpoiicTBa MexaHHMYEeCKUX BOJIH. IIpoosbHBIC U MOnepeyHbie BOJHBIL. J[JIMHA BOJIHBI U CKOPOCTh €&
pactpoctpaHeHus. MexaHU4YeCKUEe BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3ByK U ynbTpa3BYK.

Hemoncmpauuu.

1. Habmogenue konebaHuid Tl o ASMCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. HaGmronienue kose0aHMii Tpy3a Ha HUTH U Ha MPY>KUHE.

3. HabmroieHue BBIHYKICHHBIX KOJIEOaHHH U pe30HaHCA.

4. PacnipocTpaHeHue MPOJOIBHBIX U MOMIEPEYHBIX BOJH (HA MOJIEIH).

5. HabnroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pe30HaHC.

Jlabopamopusie pabomot u onvimel.

1. Onpenenenre 4acTOTHl U MEPUOJIA KOJIEOaHHI MaTEMaTHUYEeCKOTO MasTHUKA.

2. OmnpeneneHre 4aCTOTHI U IEpUOAa KoJIebaHui PY>KUHHOTO MasTHHUKA.

3. UccrnenoBanue 3aBUCUMOCTH TIepHoa KOeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT JTMHBI
HUTH.

4. VlccnenoBanue 3aBUCMMOCTH TIEPHOJa KOJIeOaHN TPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.



5. [IpoBepka HE3aBHCUMOCTH TepHOJa KoJeOaHHUH rpy3a, MOJABEIICHHOTO K HUTH, OT MaccChl
rpysa.

6. OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPHO0Ia KOJICOAHNUH MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a 1 )KECTKOCTH NPYKUHBI.

7. 3mepeHue ycKOpeHHsl CBOOOTHOTO MaJIeHHUSL.

Paznes 10. DinekTpoMarHuTHoOE 1M0J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMAarHUTHOE T0JIE. DIEKTPOMArHuTHBIE BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ikamna eKTpOMarHuTHEIX BOJIH. Mcrop30BaHMe 3J€KTPOMATHUTHBIX BOJH JUTSI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoitHOBEIE CBOIICTBA CBETA.

Jlabopamopusvie pabomot u onvimel.

1. I3yueHune cBOMCTB AMEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO Tele(oHa.

Pa3znen 11. CBeTOBbBIE AABJICHHS.
JlyueBas mopens cBera. Mcrounwku cBera. [IpsiMonuHelHOE€ pacnpoCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpa)keHHsI CBETa.
[Ipenominienne cBera. 3akoH mpenomiieHUus cBeta. [lolHOE€ BHyTpeHHEE OTpa)K€HHE CBETA.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nydeit B ma3e. OnTrdeckas cuctema (oToanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.
I'ma3 kak ontuyeckas cucteMa. ban3opykocTh U TaTbHO30PKOCTb.
Paznoxenue 6emoro ceera B crekTp. OnbiTel HetoToHa. Cro)keHHe CHEKTPabHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
. [IpsAMonMHENHOE pacpOCTPAHEHHUE CBETA.
. OTpaxeHue cpera.
. [lonyuenue n300pakeHuii B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKalax.
. [Ipenomiienue cpera.
. OnTHueckuil CBETOBO.
. Xox mydeii B coOuparomieii TuH3e.
. X0 1ydel B pacCerBaroLLEH JIMH3E.
. [lonyuenune n306pakeHUi ¢ TOMOIIBIO JINH3.
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. [lpuHIun neiictBus oroarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens riasa.
11. Pa3noxeHue Georo cBETa B CIIEKT.
12. Tonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. UccnenoBanue 3aBUCUMOCTH yrila OTPaKeHUs CBETOBOTO JIyda OT Yriia MaJeHusl.
2. V3ydeHune XxapakTeprCTUK U300pakeHHsI IPEIMETa B TUIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUS CBETOBOTO Jyda OT yIJia MaJieHUs Ha
TPaHUIE «BO3IyX—CTEKIIO.
4. Tlony4yeHnue n300paKeHU C TOMOIIbIO COOMPAIOIIEH JTHH3HI.
5. Omnpenenenne POKYCHOTO PACCTOSIHUS U ONTUYECKON CHITBI COOMPAOIIEH JTHH3BI.
6. OnBITH IO PA3TIOKEHHUIO OEJIOTO CBETa B CHEKTP.



7. OnBITHI IO BOCIIpHUATUIO IBETA TPCIMETOB IIPU UX HaGJIIO[[eHI/II/I 4Cpe3 IBCTOBLIC (I)I/IJILTpLI.

Pa3nen 12. KBanToBBIC SIBICHHS.

OmnbiTel Pesepdopna u mianerapras mojenb aroma. Mogens atoma bopa. Mcnyckanue u
noryionieHue cera atoMoM. KBaHTel. JInHelyaTele ClIEKTpHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHusi. CtpoeHue aToMHoro siapa. Hykimonnas
MOJIeNIb aTOMHOTO spa. M3oronsl. PannoaktuBHble npeBpamenus. [leproa nosypacnaga aTOMHBIX
sanep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOIO M MAacCOBOIO YHMCEN. DHEPIrusl CBA3U
aTOMHBIX sziep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U neneHus saep. VcTouHuku sHepruu
CouHna 1 3BE3.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3Iy4YEeHUIN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CriekTphbl U3Ty4eHHSI U MTOTJIOLIEHUSI.

2. CrieKTpbl pa3InyHBIX Ta30B.

3. CriexTp BoAOpOIA.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3ITYyYECHUH.

6. Peructparus u3mydeHust IpUpOTHBIX MUHEPAJIOB U TIPOIYKTOB.

Jlabopamopnuwie pabomel u onvimel.

1. HaGntoeHre CIUIOMHBIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHHUS.

2. UccnenoBaHMe TPEKOB: HW3MEPEHHE OHHEPIUU 4YacTUIBl 1O TOPMO3HOMY IyTH (IO
dboTorpadusim).

3. M3mepenue paanoakTuBHOTO GoHA.

IToBTOPUTEIbHO-00001IAOIIUIA MOAYJIb.

[ToBTOPUTEIIEHO-0000IIAOIIMKA MOIY/Ib TPEIHA3HAYCH JIJIS CHCTEMAaTH3allud U 0000IICHUS
MPEIMETHOTO COJICPYKAHUS W OIbBITA JICATEIBbHOCTH, MPUOOPETEHHOTO MPH M3YyYCHUH BCETO Kypca
(GU3MKKM, a TakXKe JUIS MOJrOTOBKH K OCHOBHOMY TOCYIAapCTBEHHOMY SK3aMEHY 10 (H3uKe s
oOyuaronuxcs, BbIOpaBIINX ITOT yIEOHBIN PEeIMET.

[Ipu M3y4eHUU AaHHOTO MOIYJIS PEATU3YIOTCS M CHCTEMATU3HPYIOTCS BUIBI JCATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECICUMBACTCS JOCTHIKCHUE MPEAMETHBIX U METANPEIMETHBIX TUIAHUPYEMBbIX
pe3yabTaToB 0OyueHHs, (OPMHUPYETCS ECTECTBEHHOHAay4YyHass T'PAaMOTHOCTh: OCBOCHHE HayYHBIX
METOJIOB HCCJICIOBAHUS SIBJICHUH TPHUPOJIBl W TEXHHUKH, OBJIQJICHUC YMCEHHUSAMH OOBICHSATH
(bu3nveckue sIBICHUS, IPUMEHSS MMOJIy4YCHHBIC 3HAHUS, PEelIaTh 3a7a4l, B TOM YUCIIE KaYeCTBECHHBIC
Y DKCIIEPUMEHTAIbHbIE.

[TpuHIUIHATBEHO NESTEIBHOCTHBIN XapakTep JAHHOTO pasjieNia pealn3yeTcs 3a CUéT TOoro, 4To
oOyuaromuecs BBIMOIHSIIOT 331aHHsI, B KOTOPBIX UM MpPeJIaraeTcs:

® Ha OCHOBE MOJYYCHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSACHATH (DU3UUYECKUE SBIICHHUS B
OKpY’Karollel MpUpoie U IOBCETHEBHOM KU3HU;

® 1ICTIOJB30BaTh HAyYHbIE METOJBI MCCIEAOBaHUs (U3MUYECKUX SBICHUN, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOTYICHHS] TEOPETUYECKUX BBIBOJIOB;

® O0BSCHATH HAYYHBIE OCHOBBI HAaMOOJEe BAKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOTO HCIOJIh30BAHMS PA3IUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE 3aKOHA
MIPEeBPAIIEHUS K COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBLI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne U3k Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABIICHO HA AOCTHXKEHHE
JIMYHOCTHBIX, METAIPCAMETHBIX U ITPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YJIbTATOB.

B pesynbrare wusydeHuss (PU3MKM HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHus Y
oOyyaromerocst OyyT cOpMHUPOBAHBI CIEIYIONINE JINYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- MPOSIBJICHUE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hr3nueckoit
HAyKU,

- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KI[GHI/II/I O6HI€CTB€HHO 3HAYUMBIX U 3THYCCKUX
po0ieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTKEHUH U3UKY;

- OCO3HAaHMWEC BAXXHOCTH MOPAJIIBHO-3THUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y'-IéHOl"O;

3) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

- BOCIPUATHE 3CTETHUYECKUX KauyecTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO IMOCTPOEHMS,
CTPOroCcTu, TOYHOCTH, TAKOHUYIHOCTH,

4) IEHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HaHHWE LEHHOCTH (U3MYECKON HayKHM KaKk MOIIHOTO MHCTPYMEHTa IO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEUILIEH COCTABIISIONICH KyJIbTYPHI;

- pa3BHUTHE HAYYHOM JII0003HATETLHOCTH, HHTEpPECA K UCCIIEI0BATENBCKOM eI TeTbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHHE LIEHHOCTH 0e30macHoro o0pasa >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BKHOCTH MpaBWJI OE30MAaCHOTO TMOBEICHUS HAa TPAHCIOPTE, Ha JOpPOTax, C JJIEKTPUUYECKUM H
TEIJIOBBIM 00OpPYIOBAaHUEM B JIOMAIIHUX YCJIOBUSIX;

- ¢()OpMUPOBAHHOCTH HaBbIKa pedieKCUU, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TAKOTO ke
IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTMBHOE€ y4YacTHE B PELICHUU MPAKTUYECKUX 3ajau (B paMKax ceMbU, 00pa3oBaTeNbHOM
OpraHu3aIiy, ropoJia, Kpas) TEXHOJOTHYECKOW U COIMAIbHOM HAIMPaBICHHOCTH, TPEOYIOLIUX B TOM
yuciie U GU3NYECKUX 3HAHMUIA;

- HHTEPEC K MPAKTUYECKOMY M3yUeHUIO podeccuii, CBA3aHHBIX C (GU3UKOM;

7) 3K0JIOrNYeCcKOro BOCIUTAHUA:

- OpHEeHTalMs Ha NpUMEHEeHHe (U3MYECKUX 3HAHWM [ peleHus 3axady B 00JacTu
OKpYXarolllel cpefpl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOKHBIX MOCIEACTBUM IS
OKpY’Karollen Cpeibl;

- 0CO3HAHUE III00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOI CPebl:

- TOTpeOHOCTh BO B3aUMOJCHCTBHUH TMpPHU BBHIMOJHEHHUM MCCIEIOBAHUN U TPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM APYTHUX;

- TIOBBILLIEHUE YPOBHS CBOECM KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSATEIbHOCTD;

- moTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHW, B TOM 4Yucie (HopMymupoBaTh HJIEH,
MOHSATHS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;

- 0CcOo3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJTAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;



- CTPEMJIEHHE aHAIIM3UPOBATh U BBISABJIATH B3AUMOCBSI3H IIPUPObI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

- OLEHKa CBOMX JCUCTBUM C Y4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100aJIbHBIX TTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbprare ocBOCHHS MpOrpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHuUs
y oOyuwaromerocs Oyayr cQOpMHpPOBAaHBI ~METalpEIMETHBIE  PE3yJAbTaThl, BKIIOYAIOLINE
[I03HaBaTeNIbHbIE YHUBEPCAIbHbIE YU€OHbIE IEHCTBHSI, KOMMYHUKATUBHbBIE YHUBEpPCAIbHbIE YUeOHbIE
NeNCTBUS, peryIsiTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIE TIPU3HAKH 00OBEKTOB (SBJICHUH);
® VCTAaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIMK, OCHOBAHWSA JUIsI O00OOMIEHUS |
CpaBHCHHS,
® BBIABIIATE 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTpUBacMbIX (akTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3UUECKUM SIBIICHUSIM;
® BBIABIATH MPUUYUHHO-CIICJICTBEHHBIE CBSI3U MPH M3Y4YEHUU (PU3NYECKUX SIBICHUH M MPOLECCOB,
JIeNIaTh BBIBOJIBI C MCIOJB30BAaHUEM JIEIYKTUBHBIX U HHIYKTUBHBIX YMO3AK/IIOUEHUH, BbIIBUTaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3MUECKUX BEJIINYMH;
® CaMOCTOSATENIbHO BBIOMpATh CMOco0 pemieHus ydeOHOM ¢u3MYeckor 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIlIEHUs, BbIOOp Hanbosiee MOIXOMISIIEr0 ¢ YYETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBarebCcKHe NeliCTBHA:
® CIIOJIb30BAaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
® T[POBOJUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECJOXKHBIM (QU3NUECKHii
AKCIIEPUMEHT, HEOOJIbIIIOE HCcCeI0BaHne (PU3UUYECKOTO SIBICHUS,
® OIEHMBaTh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh HWH(GOPMAIMIO, MOJYYEHHYI0 B XOJE
WCCIIEIOBAHUS WIIM SKCTIEPUMEHTA;
® CcaMOCTOATENIbHO (HOpMyIUPOBaTh OOOOIIEHHUS W BBIBOJBI [0 pe3yibTaTaM IPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® MPOTHO3UPOBATH BO3MOXKHOE JaibHEWIIee pa3BUTHE (U3MUECKUX MPOILIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:

® TMPUMEHATh pa3jINYHble METOJbI, HHCTPYMEHTHI W 3alpochl TpU TMOUCKE U OoTOOpe
nH(OPMAILIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (hru3rdeckoit 3a1a4u;

® aHaJIM3UPOBATH, CACTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUIOB U
(hopM TpecTaBICHHUS;

® CaMOCTOATENIBHO BBIOMpATh ONTUMANBHYIO GOpMy TpelacTaBieHHs UHOpMaMU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HECIOKHBIMH CXeMaMU, quarpaMMaMu, HHOU rpadukoit
M UX KOMOHHALIUAMHU.



KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC y‘leﬁﬂble JelcTBHUA:

B X0/i¢ OOCYXJeHHS y4yeOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY 0OCYKIaeMOM TEMbl U BBICKA3bIBaTh UJIEH, HAICJICHHBIC HA
peleHue 3a1auu 1 noajep kanue 01aroxenarenbHOCTH OOIEeHUS;

COTIOCTABJISTh CBOU CYKICHHS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JUANOra, 0OHapy>KHUBATh
pa3IM4Mre U CXOACTBO MO3ULINH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IIMCHBMEHHBIX TEKCTAX;

MyOTMYHO TIPEJCTABIIATH PE3YJAbTAThl BBIIIOJHEHHOTO (PH3UYECKOro OmbITa (IKCIIEPHUMEHTA,
HCCIeA0OBaHUs, IPOEKTA);

MMOHUMATh ¥ WCIIOJH30BaTh NMPEUMYIIECTBA KOMAHIAHOW W HHIUBUIYAIILHOH pabOTHI MpHU
pELIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MIPUHUMATD [IEJT COBMECTHOW JIEATSIILHOCTH, OPTaHN30BBIBATH JICHCTBUS IO €€ JOCTHKCHHIO:
pacrpeiensiTb pojH, 0OCYKIaTh MPOIECCHl M Pe3yJabTaThl COBMECTHON paboThI, 0000IIaTh
MHEHHUS HECKOJILKHUX JTIOJICH;

BEITIONIHATh CBOIO YacTh palOTHL, JOCTUTAass KAa4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMH WICHAMHU KOMAH/IbI,

OIICHMBATh KAayeCTBO CBOETro BKJIaga B OOIIWI MPOIYKT MO KPHUTEPHSM, CAMOCTOSTEIHLHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIEe YyHUBeEpcajibHbIe Y4eOHbIe NeCTBHSA

Camoopranuszanms:

BBISIBIISITh MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOIIMX ISl peIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTHPOBATHCS B PA3IMYHBIX MOIXOAAX MPUHATHS pElIeHUN (MHIUBUIYalIbHOE, IPUHSATHE
pelieHus B TPyIIe, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITEJIBHO ~COCTaBJATh QJITOPUTM pelleHus (GU3MYECKOW 3a7auyud  WiIM  IUIaHa
UCCIIEIOBAaHUSI C Yy4ETOM HMMEIONIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpeJiaraeMble BapUaHThI PEIICHUM;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aIeKBATHYIO OLIEHKY CUTYalLlMH U MpeJylaraTh IJ1aH €€ H3MEHEeHMS,;

OOBSICHATh TNPHYUHBI JOCTH)KEHUS (HEIOCTMXKEHHUS) DPE3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJI BBIIOJHEHUS (PU3HMUECKOrO
UCCIIEIOBAaHUS UM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENILCTB, M3MEHUBIINXCSA CUTYalUH,
YCTaHOBJICHHBIX OLTMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH ce0si Ha MECTO JPYyroro 4ejoBeKa B XOJ€ CIOpa WM JTUCKYCCHHM Ha Hay4yHYIO TEMY,
MIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IIPU3HABATh CBOE MPABO Ha OIMIMOKY MpU pEHIeHUH (U3UYECKUX 3a7ay WU B YTBEPKICHHUIX
Ha Hay4YHbIE TEMBI U TAKOE K€ IPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K KOHITY OGy‘ICHI/I}I B 7 KJacce MNPEAMCTHBIC PC3YJIbTATBI Ha 0a30BOM YPOBHEC OOJIZKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOMIUXCSI YMEHUH:



WCTIOJb30BaTh MOHATHS: (PU3MUYECKHE W XUMHUYECKHE SBIICHHs, HAOIIONEHHE, YKCIIEPHUMEHT,
MO/Ie]b, TUIOTE3a, CIUHUIIBI (PU3NYECKUX BEIWYHH, aTOM, MOJIEKYJIA, arperaTHbIE COCTOSIHUS
BemecTBa (TBEpPAOE, JKHUIKOE, Tra3o00pa3HOE), MEXaHMYeCKOe JBIKCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, NPSMOJIMHEHHOE), TPACKTOPHS, PABHOACUCTBYIOIIAA Ccwia, aedopmanus
(ympyrasi, maacTudeckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznuuath siBieHus (aud@dy3us, TEIIOBOE [BIKEHHE 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPILHS, B3aUMO/IEHCTBUE TEJ, PABHOBECHE TBEPIIBIX
TEJ € 3aKPEIIEHHON OChIO BpallleHus, Iiepejaya AaBJleHUs TBEPAbIMU TEIaMHU, KUIKOCTIMU U
razamu, atMoc(epHOe JaBJCHHE, TUIABaHUE Tell, IPEBPANICHUS MEXaHUYECKON SHEPTUn) IO
ONMCAHUI0O HUX XapaKTEPHbIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLUIUX JaHHOE
(uznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM
yuciie (U3NUECKue SBJIECHUS B MPUPOJAE: MPUMEPHI ABMXKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOW W HEXHBOW MPUPOJIE, JCUCTBUE CHJIBI TPEHUS B TMPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EepHOTo JaBJIEHUS HA KUBOM OpraHu3M, IJIaBaHUE PbIO, pblUuard B Teje YeloBeKa, pu
9TOM NEPEBOAUTH MPAKTUYECKYIO 3ajjauy B Y4eOHYIO, BBIJCNATH CYIECTBEHHBIE CBOMCTBa
(mpu3HaKyM) pU3NUECKUX SIBICHUI;

OMHCHIBaTh H3YyYEHHBbIE CBOMCTBA Tel W (U3MUYECKUE SIBJICHUS, HCHOJIB3YS (u3HuecKue
BEJTMYMHBI (Macca, 00bEM, IMIIOTHOCTH BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
CWJIa YIPYrocTH, Cuja TSXKECTH, BEC Tela, CWiIa TPeHUs, HaBieHue (TBEpIOro Tena,
XKUJKOCTH, Ta3a), BHITAJIKUBAIOUIAs CHJIa, MEXaHW4YecKash paboTa, MOIIHOCTb, IJIEHYO CHIIBI,
MOMEHT CHJbl, KO3()(PUIHMEHT TOJEe3HOro IeHCTBUS MEXaHU3MOB, KHHETHYecKas H
MOTEHIMANIbHAS DHEpPrus), MPH ONUCAHUU NPABUIBHO TPAKTOBaTh (UIWYECKUN CMBICIT
WCIOJIb3YeMbIX BEIHMYMH, UX OOO3HAYEHHsS] M €AWHULBI (PU3MUECKUX BEIMYUH, HAXOIUTh
(hopMyIibl, CBSA3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBIICHUS U IPOLIECCHI, MCIOJb3Yys IMpaBuia
CIIOKEeHUs cwiI (BJOJb OJHOW mpsMoii), 3akoH ['yka, 3akon Ilackamns, 3akoH Apxumena,
MpaBWJIO paBHOBecHs pblyara (6J0Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPTuu, MPH ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3alHCHIBATh
€ro MaTeMaTUYECKOE BHIPAKECHUE;

O0O0BACHATh (PU3UYECKUE SIBJICHHS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CJIEICTBEHHBIC
CBSI3M, CTPOUTH OOBsACHEHHE M3 1—2 JIOTMYECKHMX IIaroB C OMOpoi Ha 1-2 u3y4yeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemath pacu€THble 3aqaud B 12 AeicTBUSI, UCIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
(u3nueckre BEJIMYMHBI: HA OCHOBE aHAllM3a YCIOBUS 33aJaud 3alHChIBATh KPaTKOE YCIOBUE,
MOJACTaBIATh (U3UYECKUE BEIMYUHBI B (GOPMYJIBl W TPOBOJUTH PACUYETHI, HAXOIUTh
CIpaBOYHBbIE JaHHBIE, HEOOXOAMMBIEC JIs pEIIeHHUS 3a]ad, OIEHUBATh PEATUCTHYHOCTD
MOJIy4eHHOH (PpU3nUecKOl BEINYHHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3MUECKHX METOJIOB, B
OTMCAHNUU UCCIIEJOBaHUS BBIAEIATH IPOBEPSAEMOE IIPEIIOJIOKEHNE (TUIIOTE3Y), pa3aIndaTh U
WHTEPIPETUPOBATh TMONYyYEHHBIH pE3yNbTaT, HAXOAWTh OMIMOKH B XOJE OIbITa, AeTaTh
BBIBO/IBI 110 €r0 PE3YJIbTATAM,;



MIPOBOJIUTH OIBITHI 10 HAOMIOJNCHHUIO (PU3NYCCKUX SBJIICHUN WM (PU3UUIECKHX CBOWCTB TeI:
(hopMyITUpOBaTh MPOBEPSEMBIC MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, 3aMUCHIBATH X0/ OIBITa U (POPMYTUPOBATH BEIBO/IBI;

BBITIOJIHATh TPSIMbIC W3MEPCHHSI PACCTOSHHS, BPEMEHH, MacChl Tella, 00hEMa, CHIIBI H
TEMIIEPATYphl C WCIOJIB30BAHHEM AaHAJIOTOBBIX W HHU(POBBIX TPHOOPOB, 3aMHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHIA,

MIPOBOJUTH HCCIICIOBAHUE 3aBHUCUMOCTH OJHOW (U3WYECKON BEIMYMHBI OT JAPYrol C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCHMOCTH IYTH PAaBHOMEPHO IABMXKYIIETOCs Teja
OT BPEMEHU JBIKECHUSI TeJla, CUIIbI TPEHUSI CKOJBKEHHUS OT Beca Teja, KauyecTBa 00padoTKu
MMOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOMIAN COTIPUKOCHOBEHHUS TEJI, CHUITBI
YOPYTOCTH OT yUTMHEHUS MPYKUHBI, BHITAIKUBAIOIIECH CHIIBI OT 00bEMa OTPYKEHHON YaCTH
TeJda M OT IJIOTHOCTU KUIKOCTH, €€ HE3aBHCHUMOCTHU OT IUIOTHOCTH Te€Ja, OT TIIyOMHBI, HA
KOTOPYIO TIOTPYKEHO TEJIO, YCIIOBHH TIaBaHUS TeJl, YCIOBUM paBHOBECHS pbluara u OJOKOB),
Y4acCTBOBATh B TUIAHUPOBAHUM YYEOHOTO UCCIIEIOBAHUS, COOMpPATh YCTAHOBKY W BBINOJHSTH
W3MEPEeHUSs, Cleays TMpeaoKeHHOMY IUlaHy, (HUKCHpOBATh peE3yJabTaThl IOJYYCHHOU
3aBUCUMOCTH (DM3UYECKUX BEIMYUH B BUJIE TPEIJIOKCHHBIX TaONHI] U TPapUKOB, JENaTh
BBIBO/IBI 110 PE3yIbTaTaM MCCIIEIOBAHUS;

MMPOBOJIUTHh KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BEIMYUH (TJIOTHOCTH BEIIECTBA KUJIKOCTU U
TBEPJIOTO TeNa, CHUJIa TPEHUS CKOJBKEHUS, JaBJICHWE BO3/yXa, BBITAIKUBAIONIAS CHJIA,
NecTByIoNas Ha MOTPYKEHHOE B JKUIKOCTh Telo, KOA(h(GUIUEHT MOJIE3HOrO IeHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEAys MPEATIOKEHHON WHCTPYKIUU: MPHU BBIMOIHEHUHN MU3MEPEHUN
coOuparh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHE NICKOMOW BEJIHYMHBI,
coOJr01aTh MpaBUJIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOUINECs] COCYHAbl, OapoOMETp, phbluar, MOJBUKHBIA U HEMOIBHXKHBIN
OJI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIbBI JACUCTBUS M3y4YEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB C
OMoOpoi Ha WX onucaHus (B TOM 4YHCIE: MOIIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
TUAPABIMYECKUN Ipecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBONW HACOC, apeOMETp), HUCIOIb3Ys
3HaHMUS O CBOMCTBaX (PU3MYECKUX SABIEHUH M HEOOXOAMMbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
(¢u3MuecKuXx 3HAHUN B TMOBCETHEBHOM >KM3HM [UIs oOecreueHuss 0e30MacHOCTU MpH
oOpaileHUd ¢ npudoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUS 3/I0pOBbI H
COOJIIOJICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLIeH cpene;

OCYILIECTBIISITH OTOOP MCTOYHMKOB MH(poOpMaIuu B MIHTepHETe B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM WU MYTEM CPABHEHUS Pa3IMYHBIX
WCTOYHUKOB BBLICTATH MHPOPMAIINIO, KOTOpask SBISETCS MPOTUBOPEUYUBON HIIM MOKET OBITh
HEJI0CTOBEPHOM;

WCIOJIb30BaTh TP BBIMIOJHEHUU YYE€OHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPy
(U3MUECKOTO COJepKaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTH VHTepHeT, BIaaeTh
npuéMaM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHBIE KpaTKUE MHUCHMEHHBIE M YCTHBIE COOOIICHHs Ha OCHOBe 2—3
HMCTOYHUKOB HMH(OpMAIMN (U3HUECKOTO COACpkKAHHSA, B TOM YHCIEC NyOIWYHO JeNaTh



KpaTKhe COOOLICHHS O pe3yJabTaTax MPOEKTOB WM YYEOHBIX HCCIENOBAHHMA, MPU STOM
IPaMOTHO HCHOJIb30BAaTh MU3yYCHHBIH MOHATHHHBIA ammapar Kypca (U3UKH, CONMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALIUEM;

IIPY BBITIOJHEHUU Y4eOHBIX IPOEKTOB M MCCIEI0OBAHUIN paclpeeaTh 00S3aHHOCTH B IPyIIe
B COOTBETCTBHM C IIOCTABJICHHBIMM 3aJa4aMH, CJICIUTH 3a BBINOJHEHUEM IUIaHa JECHCTBUM,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JESATEIBHOCTb TPYIIIbI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUIUTHIBASI MHEHUE OKPYKAIOLIUX.

K konmy oOyueHus B 8 kJjacce mpeaMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOpPMUPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

WCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBMKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTANIMYECKHE U aMOpP(HbIEC Tejla, HACHIIIEHHBIN U
HEHaCBIIEHHBIA Tap, BIAXHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHSs SHEprus, TEIIOBOI
JIBUTATENb, DJIEMEHTAPHBIM SJIEKTPUYECKUI 3apsij, JIEKTPUUYECKOE I0JIe, MPOBOJHUKU U
TMDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE T0JIE;

paznuyath SBJIEHUS (TEIUIOBOE paclIUpeHHe U CKaTue, Tervlonepenadya, TEIIOBOe
paBHOBECHE, CMAayMBaHUE, KaNWUISpHbIE SBJICHUS, HMCIapeHHe, KOHJEHCAllMs, IJIaBJIeHHE,
KpucTayn3anus (0TBepAeBaHNe), KUIIEHUE, TeIionepeiada (TerIonpoBOAHOCTh, KOHBEKIH S,
U3ITy4eHHE), PIEKTPU3AIMS Tell, B3aUMOJICHCTBHE 3apsi/I0B, NEHCTBHS AIEKTPUUECKOrO TOKa,
KOpPOTKO€ 3aMbIKaHWE, B3aMMOJCWCTBME MArHUTOB, JEHCTBHE MAarHUTHOTO TMOJS Ha
MIPOBOJHUK C TOKOM, JIEKTPOMAarHWTHAsI MHIYKLIHS) 110 OMUCAHUIO WX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SIBJICHUM B OKpYXKAIOUIEM MHUpPE, B TOM
yucie Gpu3nyecKue IBJICHUs B MPUPO/JIE: TOBEPXHOCTHOE HATSHKEHHUE U KallWJUIIPHBIE SBJICHUS
B NpUpOJIE, KPUCTALIBI B MpHupoae, uznyueHue CoiiHia, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3sbl, 00pazoBaHUE pPOCHI, TyMaHa, MHEs, CHEra, 3JeKTpUuYecKue sBIeHHUs B aTMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Tmosie 3emud, Apeid MOoJI0COB, POJb
MarHUTHOTO TOJIsI JJIs KU3HU Ha 3emiie, MOJISIPHOE CHSIHHE, IPH 3ITOM IEPEBOJUTD
MPAKTUYECKYI0 3a7adyy B YueOHYI0, BBIACIATh CYILIECTBEHHbIE CBONCTBA (IIPU3HAKH)
(bu3nueCcKuX SABICHUH;

OTHCHIBATh H3YyYEHHBbIE CBOMCTBA Tel W (U3MYECKUE SIBICHUS, HUCIOJB3YS (U3HUecKue
BETMYMHBI  (TEeMIEpaTypa, BHYTPEHHSS JHEpPrusi, KOJUYECTBO TEIUIOTHI, y/elbHas
TEIUIOEMKOCTh ~ BEIeCTBA,  ylelbHAas  TEIUIOTAa  IUIABJIICHUSA,  yAeJbHAs  TeIUloTa
napooOpa3oBaHus, VIeNbHAas TEIJIOTa CroOpaHus TOIUIMBA, KOA(PPHUIUEHT TOJIE3HOTO
JEHCTBUS TEIJIOBOM MAalllMHBbI, OTHOCUTENIbHAS BIAXKHOCTh BO3YXa, JJIEKTPUUYECKUN 3apsij,
CWJIa TOKa, DJJEKTPUYECKOE HAINpPSHKEHHWE, CONPOTHBIEHUE IIPOBOJHMKA, YIEIBHOE
CONPOTHUBJIEHUE BELIECTBA, pab0Ta M MOIIHOCTh 3JEKTPUYECKOTO TOKa), MPU OMHCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT UCIONB3YEMbIX BEIMYWH, OOO3HAYEHHS U
€IUHULIBI (PU3MYECKUX BEITUYHMH, HAXOJIUTH (POPMYIBI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO
BEUYMHY C JPYTUMU BEIUYMHAMH, CTPOUTh TpaduKH W3yYEHHBIX 3aBHCUMOCTEH
(bU3MYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBIEHUS U MPOIECCH, UCHOJb3YS OCHOBHBIE
MOJIOKEHHUSI  MOJIEKYJIIDHO-KMHETHYECKOM  TEOPHMM  CTPOEHUS  BEIECTBA, IPUHLUI
CYNEpIHO3UIMH IoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsija, 3akoH OMa a1t



ydacTka nenu, 3akoH Jxoymsa—JIeHna, 3aKkOH COXpaHEHUs SHEpPruu, IPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKCHHE;
OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTyalUi
IIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHue U3 1—2 JIOTWYEeCKHX MIaroB ¢ OMOpPOW Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MUECKHIX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/auu B 2—3 JEWCTBUS, UCIONB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOLIHE
¢bu3nueckre BEIUYMHBI: HA OCHOBE aHAJIN3a YCIOBMS 33Ja4M 3alMCBIBATh KPaTKOE YCIOBHE,
BBISBJIATE HEAOCTATOK MJAHHBIX ISl PEHICHUs 3aladd, BBIOMpATh 3aKOHBI U (POpMYIIHI,
HEoOXoIuMbIe Ui €€ pelleHrs, IPOBOAUTH PAacUE€Thl M CPaBHUBAThH MOJYYEHHOE 3HAUEHUE
(u3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO DPEIIUTh HPU MOMOIIM (U3NYECKUX METOJOB,
WCIIOJIb3YSl OMHMCAHME MCCIEI0BaHMUsS, BBIACIATh IMPOBEPSEMOE MPEANOJIOKEHHE, OLEHUBAThH
MPaBUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEJOBaHMS, JI€JIaTh BBIBO/IBI;

MIPOBOJUTH OMBITH MO HAOMIOAEHHUIO (DU3MUECKUX SBICHUN WM (QU3NYECKHX CBOWCTB TEN
(KamwuIsipHBIE SIBJICHUS, 3aBUCMMOCTH [JaBJIEHMSI BO3/AyXa OT €ro o0bEMa, TeMIepaTryphl,
CKOPOCTH TpoIlecca OCTBHIBAHWSA W HArpeBaHUs NpPU HU3JIYYEHUU OT LBETa H3JIydarouiei
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPAaTyphbl KHUAKOCTU U
ionaau e€ MOBEPXHOCTHU, DJEKTPHU3AIMUsA Tel U B3aUMOJEUCTBUE DJIEKTPUUECKUX 3apsoB,
B3aMMO/ICHCTBUE IOCTOSHHBIX MAarHuWTOB, BHU3YyaJM3allisd MarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToB, JEWCTBUS MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  AJIEKTPOABMIraTelsl IOCTOSHHOTO  TOKa): (OpPMyIUpoOBaTh  IpOBEpseMble
IIPEINOJI0KEHNs, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOIO 000PYIOBaHMs, OMUCBHIBATH XO[
OIBbITa U POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATE IPSMBIE U3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa, CHUJIbI
TOKa, HANpPsDKEHUS C HCIOJb30BAHMEM AHAJIOTOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKUX
BEJIMYUH, CpPaBHUBAThb pe3ylbTaThl M3MEPEeHHH C y4€TOM 3aJaHHOM  abCONIOTHOM
MOTPELIHOCTH;

IIPOBOJIUTh HCCIIE0BAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEIUYMHBI OT ApPYrou c
UCIOJIb30BAHUEM MPSAMBIX HU3MEPEHUH (3aBUCUMOCTH CONPOTUBJICHUS MPOBOJHHUKA OT €ro
JUIMHBI, IUIOLIAJAM IONEPEYHOro CEeUeHHsl M YIEeJBHOTO CONPOTHUBICHMS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKAa, WAYLIEr0 4epe3 IMPOBOJHUK, OT HANpsHKEHUS Ha IPOBOJHHKE,
UCCIIEIOBAaHUE  IIOCJIEA0BATEIbHOIO M MApaJUIEIbHOTO  COEJAMHEHHH IPOBOJHUKOB):
IUIAHUPOBaTh HCCIIEZIOBaHUE, COOMpaThb YCTAHOBKY M BBIINOJHATH U3MEPEHUs, CIEdys
MPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yNIbTaThl MOJTYYEHHONW 3aBUCUMOCTH B BHJIE TaOJIHIL
U Tpa(MKOB, J€1aTh BBIBOBI 110 pe3yIbTaTaM MCCIEJOBAHNUS;

IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BeNUYMH (yIelbHas TeII0EMKOCTb
BEIIECTBA, CONPOTHBIIEHHE IPOBOJAHMKA, pPabOTa M MOIIHOCTh D3JEKTPUUYECKOTO TOKa):
IUTAHUPOBATh U3MEPEHHs, COOUPATh KCIIEPUMEHTATIBHYIO YCTaHOBKY, CIEAYs MPEUI0KEHHON
WHCTPYKLUH, U BBIYUCIIATH 3HAUYEHUE BEJINUNHBI;

coOuo1aTh MpaBuiia TEXHUKU 0€30MIaCHOCTH MPU paboTe ¢ J1adopaTopHbIM 000pYJOBAHUEM;
XapaKTepu30BaTh MPUHIHUIbI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha MX OMHMCaHHs (B TOM YHUCIE: CHCT€Ma OTOIUICHHS JOMOB, T'MTPOMETp, MapoBas
TypOuHa, aMIIepMeTp, BOJIBTMETP, CUYETUMK IEKTPUUECKON SHEPTHH, FIEKTPOOCBETUTENILHBIE
npuOOpHI, HarpeBaTeIbHbIE JIEKTPONPHOOPHI (IPUMEPHI), EKTPUUECKHE MPEIOXPAHUTEIH,



JIEKTPOMAarHUT, JIEKTPOJABUraTeNlb MOCTOSHHOIO TOKAa), MCIOJIb3Ysl 3HAHHUS O CBOMCTBAX
(bu3nYeCKUX SABICHUH U HEOOXOJUMbIE (PH3UUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOICTBA U M3MEPUTENbHBIE NPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM pPUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHXPOMETP, THIPOMETD,
JBUTaTelb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PpEOCTar), COCTaBIATh  CXEMbI
NEKTPUYECKUX LENeil C IMOCIeI0BaTEIbHBIM U IapaJljIelIbHbIM COEIUHEHUEM 3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOAMTH MPUMEPHI (HAXOIUTh WHPOPMAIIHIO O TIPUMEPAX) MPAKTHYECKOTO HCIIOJIb30BAHHMS
¢u3nvYecKuX 3HAHUH B TOBCEIHEBHOW JKM3HM s oOOecredeHuss Oe30MacHOCTH TIpH
oOpallleHnd ¢ npudopaMM U TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 3/10pOBbS H
cOOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalolIel cpene;

OCYILECTBIIATh MOUCK HMH(OpMaLUU (QU3NYECKOro cojepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAaHUH MW TyTEM CpaBHEHHUS JOTIOJHUTEIBHBIX WCTOYHHKOB BBIJIENATH
nH(pOpMaLINIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOM;
WCTIONb30BaTh TIPU BBITIONHEHWW YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIHTEPATYPy
(bu3MYECKOTO CcoJepXaHus, CIPaBOYHBIE MaTepuaibl, pecypchl ceTu HTepHeT, BiaaeTh
npuéMaM KOHCIIEKTHpPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3ZaBaTb COOCTBEHHbIE IHCbMEHHbIE M KpaTKW€ YCTHble cooOmeHus, o0oOmas
MHGOpPMALMIO U3 HECKOJIBKMX HCTOYHHMKOB (HM3UYECKOTO COJEpXKaHHUs, B TOM YHUCIE
NyOJIMYHO TMPEACTABIATh PE3YJIbTaThl NMPOEKTHOM WM HCCIEA0BATENbCKOM NESITEIbHOCTH,
MpU ATOM TPAMOTHO HCIIOJIB30BaTh HW3YYCHHBIM TMOHATHHHBIA ammapar Kypca (QU3uKw,
COIIPOBOKJATh BBICTYIICHNE MPE3EHTALUEH;

IPU  BBIMOJIHEHUH YYEOHBIX IPOEKTOB U MCCIEJOBAHMN (U3MYECKUX IPOLECCOB
pacrpenesiaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBUHU € ITOCTABICHHBIMU 33/1a4aMU, CIEUTh
32 BBIINOJHEHUEM IUIaHa JEHCTBUH UM KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBAThH
COOCTBEHHBIM BKJaJ B  JEATENBHOCTh TPYINbl, BbICTpaUBaThb KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, IIPOSIBIISA TOTOBHOCTh pa3peraTb KOHQINKTHI.

K KOHIY O6y‘IeHI/I${ B 9 Kkiacce MNPEAMCTHBIC PE3YJIbTAThl Ha 0a3o0BOM YPOBHE HOJIZKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

UCIOJb30BaTh  IOHATHS:  CUCTeMa  OTCY€Ta, MaTepualibHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JBMKeHMs, nedopmanus (ympyras, IacTudeckas),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U IEpEerpy3Ku, LEHTP TSKECTH,
aOCOJIIOTHO TBEPJOE TeNo, LEHTP TSHKECTH TBEPJOrO Tela, paBHOBECHE, MEXAHWYECKHE
KosiebaHHUs M BOJHBI, 3BYK, MH(pa3ByK M yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JTAIbHO30PKOCTb, CIIEKTPHI MCIYCKAHUS U
MOTJIONIEHUS, anb(a, 6eTa- 1 raMMa-u3ydeHUs, U30TOIbI, S/IepHas YHEPreTHKa,

pa3nuyarh sBIE€HUS (paBHOMEpPHOE U HEPaBHOMEpPHOE IMpPSIMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE MBIKEHHE, CBOOOJHOE MaJeHHe Tel, PaBHOMEpPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aHMOJECHCTBHE TN, PEakTHBHOE IBI)KEHHUE, KoJjieOaTelbHOe
JBIDKEHUE (3aTyXalollle W BBIHY)XJEHHbIE KoJeOaHMs), PE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpaXXEHHE 3BYKA, NPSAMOJIMHEHHOE pPaCIpOCTPaHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETA,
MOJIHOE€ BHYTPEHHEE OTpPaXCHHE CBETa, pa3jioKEeHHe Oeoro CBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIBHBIX LIBETOB, JUCIEPCHUS CBETA, ECTECTBEHHAs PaJAMOAKTHBHOCTb, BOSHUKHOBEHUE



JMHENUYATOro CHEKTpa W3JIY4YEHMs) IO ONMCAHUI0 MX XapaKTEpHBIX CBOMCTB UM Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYEHHBIX (U3NYECKHUX SBICHUH B OKpY)KarolleM MHpeE (B TOM
yrcie (U3NYeCKue SBJICHUS B MIPUPOJIE: MPHIMBBI U OTIUBHI, IBHKeHUE MaHeT CoTHeuHOU
CUCTEMbI, PEAKTHUBHOE JBM)KEHUE YXUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KHUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHYECKHUE BOJIHBI, LIyHAMM, 3XO, IBE€Ta TE€J, ONTHYECKUE SIBJICHUS B
npupoje, OWOJIOTHYECKOe ACWCTBHE BHIUMOTO, YIABTPA(pHOIETOBOTO U PEHTTCHOBCKOTO
W3IYyYCHUH, €CTECTBEHHBIH pPaIUOAKTUBHBIA (POH, KOCMHUYECKHE IIy4Hd, pPaIHOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAIOB, JIEHCTBUE PaJMOAKTUBHBIX M3JIyYEHUH HAa OpraHu3M
YelloBeKa), MpU 3TOM MEPEeBOAUTH MPAKTHUUECKYI0 3aJadyy B Yy4yeOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (IIpU3HAKN) PU3NUECKUX SBJICHUII;

ONKCHIBaTh H3YyYEHHBbIE CBOMCTBA Tel M (PU3MYECKUE SIBJICHUS, HCIOJIB3YS (u3HuecKue
BEJIMYMHBI (CpeIHSi U MIHOBEHHAs CKOpPOCTh Teja IpU HEPaBHOMEPHOM JIBH)KEHUH,
YCKOpEHUe, NepeMelieHne, MyTh, YIriioBas CKOPOCTb, CHUJa TPEHHUs, Cujia YHOPYrOCTH, CHIa
TSKECTH, YCKOpPEHHE CBOOOJHOTO TMaJeHHs, BeC Tela, HMIYJIbC Tejla, HMIIYJIbC CHIIbI,
MexaHuyeckas paboTa M MOIIHOCTh, MOTEHIMalbHAs OHHEpPrusl Teja, MOTHATOrO Haj
MMOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIbHASI SHEPTHsI CXKAaTOM MPY)KUHBI, KHHETHYECKas SHEPrus,
MOJIHAsE MEXaHWYecKash SHEeprus, Mepuoj M 4YacToTa KojeOaHuM, AJMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeilb MPEIOMJIEHUS Cpelibl), IPH OMUCAHUU
IPAaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIONB3YEMBbIX BEIMYUH, OOO3HA4YEHUs U
eIMHULBl (PU3MUECKUX BEIMYUH, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOLIUE AAHHYIO (PU3UUECKYIO
BEIMYUHY C JIPYTUMH BEJIWYMHAMH, CTPOUTh TIpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(hM3UYECKUX BEIIMYNH;

XapaKTepu30BaTb CBOMCTBA TeJ, (PU3MUECKUE SBICHHMS M MPOLECCHI, HUCMONb3YS 3aKOH
COXpaHEHHUs SHEPI'HH, 3aKOH BCEMUPHOTO TATOTEHMs, IPUHLUI CYNEpHO3ULMU CUJI, TPUHLIUI
oTHocuTesnbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HMIYJbCA, 3aKOHBI
OTPa)KEHMsI U MPEJOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAA0BOT0 M MacCOBOIO YHCEN IpU
SJICPHBIX PEAKLMAX, IPH ITOM JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMCHIBATH €r0
MaTEMaTH4YECKOE BBIPAXKECHUE;

OOBSICHATh (PU3MUECKUE IPOLIECChl M CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE CUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOT'O XapaKTepa: BbIABISATH HPUUMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oOBbsicHeHHE U3 2—3 JIOTMYECKHUX LIaroB ¢ ONOpPOH Ha 2—3 M3y4YEHHbIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aaud (ONMHMpAIOIIMECs Ha CHUCTEeMY U3 2—3 ypaBHEHMH), MCIIOJIB3Ys
3aKOHBI U ()OPMYIbI, CBSI3bIBAIOIIUE (PU3UUYECKUE BEJIWYMHBI: HA OCHOBE aHajIM3a YCIOBHS
3aJjaud 3alMChIBaTh KPAaTKOE YCIOBME, BBIABIATH HEJOCTAIOIINME WM U30BITOYHBIC JaHHBIE,
BBIOMpATh 3aKOHBI M (HOpMysbl, HEOOXOAMMBIE JUIS pPELIeHHs, HPOBOJUTH pPACUYETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHHUS (PU3NYECKOI BETMUNHBL;

pacrio3HaBaTh NMPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh NMPH MOMOIIM (PU3HYECKHX METOJOB,
UCIIOJIb3YSl ONMCAHME MCCIEN0BAaHUA, BBIACIATH IPOBEPSEMOE INMPEANOIOKEHUE, OLEHUBATDH
MIPaBUJIBHOCTh TOPSIIKA TPOBEICHMSI MCCIEJOBAaHMs, AENaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOAEHUH U OTIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOMIOAECHUIO (QU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPruH, 3aBUCUMOCTH MEpUoJa
KoJIe0aHUH IPYKUHHOTO MasiTHUKA OT MacChl rpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh



OT aMIUIMTY/Jbl MalbIX KOJEOaHWH, MPSMOJIMHENHOE pPACTIPOCTPAHEHHE CBETA, Pa3JIOKECHHE
0eroro cBera B CIEKTpP, M3YUEHHE CBOWCTB M300paXEHHS B IUIOCKOM 3€pKaje M CBOWCTB
M300pakeHUsT TpeaIMeTa B COOMpAlolIeil JMH3e, HAONIOJCHWE CIUIONMIHBIX W JIMHEHYaThIX
CIEKTPOB M3IYYCHHS): CaMOCTOSITENIBHO COOHMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa
000pyI0OBaHUs, OMUCHIBATH X0 OTIBITA U €T0 PE3yIbTAThI, (POPMYIUPOBATH BHIBOIBI;
MIPOBOJIUTH TPU HEOOXOJMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, OMpPEeNsisi CpeHee 3HaueHUe
u3MepsieMoil BelmMunHbI ((POKYCHOE PacCTOSIHUE COOMPAIOIIEH JINH3bBI), 000CHOBBIBATH BEIOOD
crioco0a u3MepeHus (M3MEPUTEITBHOTO TTproopa);

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCHMOCTEH (DPM3NYECKUX BEIMYUH C MCIOJIb30BAaHHEM HPSIMBIX
W3MEpPEeHUH (3aBHCHMOCTh IIYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM [BWKEHUHM 0e3
HavaJIbHON CKOPOCTH, TEpHoAa KOoJIeOaHW MaTeMaTHYeCKOTO MasTHHKAa OT JUTMHBI HHTH,
3aBHCHMOCTH yIJla OTPAXEHUS CBETa OT YIja MaJeHHs W Yrja MpeJoOMIICHHs OT yria
MaJIeHus): TUIAHUPOBATh UCCIIEA0BAaHNE, CAMOCTOSTEIIEHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOW 3aBHCHMOCTH (PM3MUYECKMX BEIHMYMH B BHJE TAONHIl U rpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsT (PU3UUCCKUX BEITHUYUH (CPEIHSS CKOPOCTh M YCKOPEHHE
Tella TIPU PAaBHOYCKOPEHHOM JBYDKEHHH, YCKOPEHHE CBOOOIHOTO TaaeHHs, >XECTKOCThH
NPYXUHBI, KOYPPUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHU4Yeckas paboTa U MOIIHOCTb, YacTOTa
W TIepuoJa KoJIeOaHWH MaTeMaTH4YeCKOTO W TPYKHHHOTO MAasSTHUKOB, OINTHYECKas CHIa
cobuparomed JUH3bI, PAJUOAKTUBHBIN (OH): IUIAHUPOBATh W3MEPEHHS, COOMPATH
SKCMEPUMEHTAJIbHYI0O YCTAHOBKY M BBINOJHSTH W3MEpPEHUs, Cleayd MpeaoKeHHON
WHCTPYKILUH, BBIYUCIATh 3HAUCHUE BEJMYMHBI U aHAJM3UPOBATh MOJTYYECHHBIE PE3YyIbTaThl C
Y4E€TOM 3aIaHHOM MOTPEIIHOCTHA U3MEPEHHUI;

co0Jr01aTh MpaBUJIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ JT1abopaTopHBIM 000PYI0BAHHEM;
pa3nuyaTth OCHOBHBIE IMPHU3HAKKA HM3YYEHHBIX (U3MYECKUX MOJeJeil: mMarepualibHas TOYKa,
abCoMIOTHO TBEPAOE TEJO, TOYEUHBI HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IJIaHETapHas
MOJeNlb aTOMa, HYKJIOHHAasl MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI JASUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C
OTIOpPOM Ha WX OMHCAHUA (B TOM YHCIIE: CIIUIOMETpP, JAATYUKU MOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, pakeTa, HXOJIOT, OYKH, Mepuckon, ¢oToamnmnapar, ONTHUYECKHE CBETOBOJBDI,
CIEKTPOCKOI, JI03UMETp, Kamepa BunbcoHa), UCmonbp3ys 3HaHHS O CBOMCTBAX (PU3UYECKHUX
SIBJICHUN ¥ HEOOXOAUMbIE (PU3NYECKHEe 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM M3YYCHHBIX TEXHUYECKUX YCTPOMUCTB,
W3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX TPOIECCOB TMPU pPElIeHUH y4eOHO-
MIPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMBI JUIs MOCTPOEHUS N300paKEHU B IIIOCKOM 3epKalie
U cobuparolei JInH3e;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O IPUMEpax) MPAKTUYECKOTO MUCIOIb30BaHUs
¢u3nyeckux 3HAHUH B TMOBCEIHEBHOM JKM3HM M oOecredeHus Oe30MacHOCTH IpHU
oOpamieHMn ¢ mnpubOpaMM M TEXHHYECKUMHU YCTPONCTBAMM, COXPAaHEHMs 3/10POBbS U
COOIIIOJICHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KAIOLIEeH cpene;

OCYLIECTBIATh  MOUCK  HMH(opMammu  ¢usnyeckoro  cojaepkanuss B VHTepHere,
CaMOCTOSTENIbHO  (OPMYIUPYSl TIOMCKOBBIM  3ampoc, HAXOJUTh MYTH  OIpelesIeHUs
JOCTOBEPHOCTH  TOJY4YeHHOW HMH(OpPMamuM Ha OCHOBE HMEIOIIUXCA 3HAHUH U
JIOTIOTHATEIHHBIX HCTOYHUKOB;



UCIOJNb30BaTh TPU BBINIOJHEHWN YYEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIMTEPATypy
(U3NYECKOTO CO/Ep)KAHMs, CIPAaBOYHBIC MaTepUalbl, pecypchl ceTd VHTepHEeT, BIaleTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYIYIO;

cO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE HMH(pOpManuu u3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOTO COJNEpXKaHUsS, IMYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOCKTHOM HWJIM HCCIEAOBATEIBCKOM AEATENBHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJIb30BAThH
M3YYECHHbI TOHATUHHBIA anmapaTr u3ydaemMoro pasjena (U3MKH U CONPOBOXKIATh
BBICTYIUICHHE TPE3CHTAlMEH ¢ y9ETOM 0COOCHHOCTEN ayIMTOPUU CBEPCTHUKOB.



