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[Iporpamma no ¢usnke Ha ypOBHE OCHOBHOTO O0IEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTeNbHOU mporpammel, npeactaBieHHbx B PI'OC 000, a takke ¢ yuérom paboueit
MPOrpaMMbl BOCIUTAHUS M KOHIICTILIMY MPENoAaBaHus yaeOHOro npeamera « Dusukay.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAyYHON TPaMOTHOCTH OOYYAIOIIMXCSI W OPraHU3aLUI0 M3y4eHUs (U3MKU Ha NESTEITHbHOCTHON
ocHOBe. B mporpamme 1o ¢pu3uke yYUTHIBAIOTCS BO3MOXXHOCTH Y4€OHOTO IIPEIMETA B PeaTH3alun
tpeboBannii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yabTaTaM
o0y4eHHs, a TaKKe MEKIPEIMETHBIC CBS3M €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEJIMETOB Ha
YpOBHE OCHOBHOTO 00111€r0 00pa30BaHusl.

[Iporpamma mo (u3mKe ycTaHaBIMBaeT paclpeieicHue y4eOHOro Marepuana Mo TrojaM
oOydenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEAMETHOTO COACPKaHUS U YIE€TE BO3PACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

[Iporpamma mo ¢u3mke pa3paboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON MOMOIIN YIUTETIO
B CO3/1aHUM paboueii MporpaMMbl 0 y9eOHOMY MTPEIMETY.

®du3nKa SBISETCS CHCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJMETOB,
MOCKOJIbKY (PH3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE INPOIECCOB M SIBJICHUH, U3y9aeMbIX XHMHEH,
ouonorueit, actrpoHomueil U uznueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, TPEIOCTaBISICT HamOojee sCHbIE 0O0paslbl NMPUMEHEHHS HAaydYHOTO METO/a
MO3HAHMUS, TO €CTh CII0CO0a MOTyIEeHHUs JOCTOBEPHBIX 3HAHHIA O MHUPE.

OpHa W3 IIaBHBIX 3a/1a4 (QU3MYEcKOro oOpa3oBaHMs B CTPYKType oOiiero oOpa3oBaHus
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH W HWHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenune ¢u3nku Ha yriyOa€HHOM YpOBHE NpEAINOJaraeT OBJAJEHHE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

Hay4YHO OOBSCHSATH SIBJICHUS,

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOI'O UCCIIEI0BAHMS;

UHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAy4HbIE JJOKA3aTeNbCTBA JAJS IMOJY4EHUS
BBIBOJIOBY.

Ienn wu3ydeHus (U3MKU Ha ypOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONPEICICHBI B
KOHIIENLUYU IpernojaBaHus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHbIX OpraHU3aLMAX
Poccuiickoit @enepanuu, peaau3yonx OCHOBHbIE 00111€00pa30BaTEeNbHbIE IPOTrPAMMBIL.

Ienu nzydyenus Gu3nKu:

IpUOOpeTEeHNEe UHTEpeca U CTpeMIICHHs 00yJaroIMXCs K HAyYHOMY M3YyUEHHIO ITPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NpPEICTAaBICHUH O HaydyHOM METOJA€ INO3HaHUs U  (OPMHPOBAHUE
HCCIIEI0BATENbCKOI0 OTHOLIEHHUS K OKPYXKAIOIUM SIBJICHUSM;

(¢opMuUpOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HM3y4eHUsS OCHOB CTPOCHHUS
MaTepuu U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHY;

(dbopMupoBaHHe NPeACTaBICHUHN O PO (PU3KUKH JJIs pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMpPEJCTAaBICHMH O BO3MOXHBIX cdepax Oyaymed npodeccHoHaIbHOM
JEeATeNbHOCTH, CBSA3aHHOW € (DU3UKOM, MOArOTOBKA K JAajbHEHIIEMYy OOYYEHHI0 B 3ITOM
HanpaBJIeHUN.

JlocTikeHre STHX Leled mnporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ecreunBaeTCsl pellieHUEeM CIIEAYIOIIMX 3a/1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHHMUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHHUH ONMUCHIBATH U OOBACHATH (PU3UUECKUE SBICHUS C UCHOJIb30BAHUEM
MOJIyYEHHBIX 3HAHU;

OCBOEHHME METOJOB pEIICHUsl TNPOCTEHIINX pacu€THBIX 3agad C MCIOJIb30BaHUEM



(bu3nUIeCcKuX MOIeJICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJIOaTh NPUPOJHBIE SIBICHUS U BBIIOIHATH OIBITHI, JAOOpaTOPHbIE
paboTHI M SKCIIEPUMEHTAJIBHbIE UCCIIEIOBAaHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

ocBoeHHE TPUEMOB paboThl ¢ HHPOpPMaLUEll (U3NIECKOTO COACp)KAHUS, BKIIOYas
MH(POPMALMIO O COBPEMEHHBIX JOCTIKEHUSX (PU3HMKH, aHAIM3 M KPUTUYECKOE OLICHUBAHHE
nHpOpMaNnH;

3HAKOMCTBO cO cdepamu mpodhecCHuoHaTbHON NeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTUKEHUSIX QU3NYECKOIN HAYKH.

OOm1ee yncio 4acoB, pEKOMEHIOBAHHBIX ISl U3y4eHUs (DPU3UKH

Ha 0a30BOM ypoOBHE, - 238 "acoB: B 7 kiiacce - 68 yacos (2 gaca B He/eno), B 8 kinacce - 68
yacoB (2 yaca B Hefieln0), B 9 kiacce - 102 gaca (3 yaca B Heeno).

[Ipennaraemplii B mporpamMmme mno (QuU3uMKe NepedeHb JabopaTOpHbIX pabOT M OMIBITOB
SIBJISIETCS. PEKOMEIOBATENbHBIM, YUUTENb JI€JaeT BEIOOD P MPOBEIEHUY JIA00OPaTOPHBIX padoT U
OTIBITOB C YYETOM MHIUBUIYAIbHBIX OCOOCHHOCTENW 00YyUaIOLUXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 IK3aMeHa Mo (pu3mke.

Conepsxanne o0y4ueHus B 7 Kiacce.

®uszrka u e€ poJib B NO3HAHUH OKPYXKAIOIIET0 MHUpA.

®usnka -- Hayka o npupoje. ABneHus npuponapl. PU3NUECKUe SIBICHUS: MEXaHUYECKUE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuMuuHBL. M3Mepenue ¢usndyeckux BenuyuH. Dusmyeckue TpUOOPHI.
[TorpemHocTe n3Mepennii MexxayHapoHas CUCTEMa €IMHUII.

Kak ¢wusuka u npyrue ecrecTBEHHbIE HAyKH H3ydaloT mpupony. EcTecTBeHHO-Hay4HbIN
METO/I TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABIW)KEHHE THIIOTES,
OKCIEPUMEHT [0 TPOBEpPKE THUNoTe3, O0ObsAcHeHHe HalmogaeMoro spiaeHus. OmnucaHue
(bMBUYECKUX SIBICHUHN C TIOMOITBIO MOJIEIICH.

JleMoHCTparmu.

MexaHuueckue, TEIIOBbIE, INEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

Ouznyeckue NpuUOOPHl U MpOLEAypa HPSIMBIX HM3MEPEHUN aHAJIOTOBBIM U LHU(PPOBBIM
pudopoM.

JlaGopaTopHbie pabOThI U OTIBITHI.

Omnpenenenre UeHbI JeJIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIIOTO TEA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue TemmepaTypbl IpU IOMOIIM SKMJIKOCTHOIO TEpPMOMETpa U JaTyUKa
TeMIEepPaTypsbl.

[IpoBenenue wuccnenoBaHus IO MPOBEPKE TUIOTE3bl: JAJbHOCTh MOJETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIlIe, YeM 0OJIbIlie BHICOTA MTyCKa.

[IepBoHauanbHbIE CBEACHHS O CTPOCHHUH BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3mepbl. ONbIThI, JI0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBumxeHue yacTull BemecTBa. CBsA3b CKOPOCTU ABMKEHHUS YaCTHULL C TEMIIEPATYPOH.

BbpoynoBckoe nBmxenue, nudp¢ys3us. BzaumoaeiicTBue yacTuil BeliecTBa: NPUTSHKEHUE U
OTTAJIKWBAHUE.

ArperaTHble COCTOSIHMSL  BEIIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH M TBEPABIX
(KpucTaJUTMYECKHX) Tel. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHM
BO/IBL.

JleMoHCTpamu.

Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.

Hab6monenue nuddysun.

HaGnronenue sBneHU, OOBSACHSIOMUXCS MPUTHKEHUEM WM OTTAJKUBAHHUEM YaCTHIL



BELIECTBA.

JIaboparopHbie paOOThI U OTIBITHI.

Ornenka AuaMerpa atoMa METOJIOM PSIOB (C HCTIOb30BaHueM (poTorpaduii).

OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.

OnbITH IO OOHAPYKEHUIO JICUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

JIBr>KeHrEe U B3aMMOACICTBHE TEI.

Mexannueckoe qBuxeHue. PaBHomepHoe 1 HepaBHOMPHOE aBuxeHue. Ckopocts. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JBIKEHUU. Pacuér myTH v BpeMEHU JABHKEHUS.

SBnenue wHepuuu. 3aKOH HWHEpUHMH. B3aumoneicTBHE TeNn Kak NPUYMHA HM3MEHEHHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMaA BEILIECTBA.

Cuna xak xapakTepucTruka B3auMoaencTBus Ten. Cua ynpyroct u 3akoH ['yka.

N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuia TsxkecTH. Cuna
TSKECTH Ha JIpyrux mianerax. Bec rena. HeBecomocts. CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJJHOU
npsimoit. PaBHoneiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHs U TpeHHe Mokos. TpeHue
B MPUPOJIC U TEXHHKE.

JleMoHCTparmu.

Habnmonenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenue ckopocTH NPSAMOJIUHEHHOTO JBUKEHHUS.

HaGnronenue siBieHst HHEPIIUH.

Habntonenne n3MeHneHus CKOpOCTH MPHU B3aUMOAEHCTBUU Tell.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJTHOW MPSIMOA.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuKa B JKUIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WIM IIapuKa I0 HAKJIOHHON
IIJIOCKOCTH.

Ornpenenexre MIOTHOCTH TBEPAOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTskeHHs (IedopManuu) MOPYKUHBI OT
MIPUJIOKEHHOMN CHUJIBI.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tena M
XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

N3mepenue maccel Tena.
['panynpoBanue npyXxMHbI U U3MEPEHHUE CHII AMHAMOMETPOM.
HccnenoBanue cuibl ypyroctu

JlaBnenue TBEPABIX TEII, KUIAKOCTEHN U ra3oB.

Hasnenue. CiocoObl yMEHBIICHUS U YBEIMUEHUS JaBieHud. J[aBneHue ra3a. 3aBUCUMOCTD
JaBJICHUA ra3a oT 00béMa, TeMreparypsl. [lepenada naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH llackans. [lHeBMaTmyeckue MaliMHbL. 3aBUCUMOCTbH JABJIEHUS JKUJIKOCTU OT
ryounbl.  [mapocratmueckuit  mapagokc. CooOmarommuecs cocynasl. [ 'uapaBinydeckue
MEXaHU3MBI.

Atmocdepa 3emnn u arMocdepHoe AaBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHOM
obonouku 3emuu. OnbiT Toppuyermu. M3mepenue atmocdepHOro naBieHusl. 3aBUCUMOCTh
aTMOoc(epHOro JaBJICHHUS OT BBICOTHI HaJd YypoBHeM Mops. [IpubGopbl mist u3MepeHUs
aTMOC(epHOTO JTaBICHUS.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apxXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

JleMoHCTpamu.

3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUJIKOCTHIO U Ta30M.

Coobmarommumecs: CoCypl.



I'mppasinueckuii nmpecc.

[IposiBienue aericTBUsS aTMOC(EPHOTO TABICHHSL.

3aBHCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tela U TUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBanys Tei: IUIABAHUE WU MOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT COOTHOILIECHUS
IUIOTHOCTEW TEJIa U JKUJIKOCTH.

JIabopatopHbIe pabOThI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA NOTPYKEHHON B KUJIKOCTb YaCTH
Tena.

Onpenenenre BhITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.

[TIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEIO B KUJIKOCTH, OT
MAacChl Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, AEHCTBYIOIIEH Ha TEJI0
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJa U OT MJIOTHOCTU KHUJAKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKM M OIpeneieHue e€
rpy30I0AbEMHOCTH.

Pa6ota 1 MoutHOCTh. DHEprusi.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0J0K, HaKJIOHHAs! IIIOCKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenne mpaBuiia paBHOBecUs pblyara K OJOKYy. «30JI0TO€ TPaBHIIO» MEXaHUKHU.
Koaddumument nonesnoro aeiicteus (nanee - KI1/) mpocteix Mexann3moB. [IpocTeie MexaHU3MBI
B OBITY U T€XHHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHumansHas sHeprus. [IpeBpaienue ogHoOro
BHUJa MEXaHUYECKOU SHEPTUH B IPYro. 3aKOH COXpPAHEHHS SHEPTUU B MEXAHUKE.

JleMoHCTparmu.

[IpuMepsl NPOCTBIX MEXAaHU3MOB.

JlaGopaTopHbie pabOTHI U OTIBITHI.

Onpenenenre paboThI CHIIBI TPEHUS ITPU PABHOMEPHOM JABMKEHUH TeJa M0 TOPU30HTAIILHOM
MTOBEPXHOCTH.

HccnenoBanue ycaoBuid paBHOBECHS pbluara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3yuenue 3aKkoHa COXpAHEHUSI MEXAHUYECKOUN SHEPIUH.

Conepxanne o0ydeHus B 8 Kiacce.

TennoBsle sBIECHUS.

OCHOBHBIE IOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYN. ONbIThI, IOATBEPKIAIOIINE OCHOBHBIE MOJI0XKEHUS MOJIEKYISIPHO-
KUHETUYECKOMN TEOpUHU.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BemlecTBa. Kpucraminueckue u
amop¢usie Tena. OObsICHEHNE CBOWCTB ra30B, )KUJIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME U KalWULIPHbIE SBIEHUA. TernoBoe
pacIIupeHHe U CXKaTHE.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHMSI YacTHLL.
Buytpennss sneprust. CnocoObl U3MEHEHHs BHYTPEHHEH SHEpIHH: TeIUIoepeiaya U COBEpIICHNE
paloThI; BU/IBI TEIUIONEPEIauu: TEMIONPOBOIHOCTh, KOHBEKIHS, U3TyUCHHE.

KonnuectBo TemnoTbl. YjaenbHas TEIIOEMKOCTh BellecTBa. TemgooOMeH U TEeIioBoe
paBHOBecue. YpaBHEHHE TeIloBoro OanaHca. IlnaBieHue W oTBepAeBaHUE KPHCTATIIMYECKUX
BEIIECTB. YjenbHas TemioTa IutaBieHusa. [lapooOpa3oBanue M KoHjaeHcauus. Vcnapenwue.
Kunenue. YnenpHas Temiora mapooOpa3oBaHus. 3aBHUCHMOCTh TeMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JAaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprusi TOIIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.



[punuunsr pabotel TermoBeix asurareneid KIIJ[ TterutoBoro nsuratens. TemsoBbie
JIBUTATEJIH U 3aIATA OKPYKAIOIIEH CPEBI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

JleMoHCTpamu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.

Hab6monenue muddysumn.

HabGnronenue siBeHnit cMaunBaHus M KallWJUISIPHBIX SBJICHUI.

Habnroienue TemioBoro paciiupeHust Teil.

N3menenue naBneHus raza npu M3MEHEHUHU 00bEMa U HAarPEBAHUH HIIA OXJIAXKICHHH.

[IpaBuna u3amepeHus TeMreparypsl.

Bunael Tenonepenayu.

OxmnaxieHue pyu COBEPIIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3INYHbIX BELIECTB.

HaGnronenue kumneHusl.

HaGnronenue mocTostHCTBA TeMIIepaTyphl NPH TIIaBICHUH.

Moienu TEIUIOBBIX ABUTATEIIEH.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OMnBITEI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSDKCHUS.

OMBITHI TTO BBIPANTABAHUIO KPUCTAIOB MTOBAPEHHOM COJIM WJIH caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

Onpenenenre AaBlieHUs BO3yXa B OalsIOHE IITPUILIA.

OMBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro 00bEMa U HarpeBaHUs
WJIY OXJIaXKICHHUSL.

[IpoBepka THMOTE3bI JWHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUECKON TPYOKe OT TeMIepaTyphl.

Habmionenne u3MeHeHHs BHYTpEHHEH SHEpruu Teina B pe3yibTaTe Teruionepenadyd u
paboTHl BHEIIIHUX CHUL.

N3ydeHue ycTpoiicTBa KaJopuMeTpa.

HccnenoBanue siBieHus TEII000MeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

Onpenenenre KOIUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJON MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUIUHAPOM.

Onpenenenne yneapHON TEIMJIOEMKOCTH BELIECTBA.

HccnenoBanue mpoiecca UCIIapeHus.

OrnpeneneHre OTHOCUTENIBHON BJIAXKHOCTH BO3AyXa.

Ornpeznenenue yaelbHOU TEIJIOTHI IIJIaBICHUS JIb/IA.

DNEeKTPUYECKUE U MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. /[Ba poaa 3JieKTpuuecKux 3apsaaoB. BzaumonelicTBue 3apsiKeHHBIX TEl.
3akon KynoHna (3aBUCMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsyKEHHBIX TEI OT BEIIMYMHBI 3apsIIOB U
PacCTOSIHUSA MEXIY TeJIaMH).

Onekrtpuueckoe mnose. Hanpsx€HHOCTh 3nekTpruyeckoro nojs. [IpuHnun cynepno3unuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTApPHBIN 3ieKkTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKU TOK. YCJOBHUSL CYIIECTBOBAHMS AIIEKTPUUECKOTO TOKa. VICTOUHUKH
MOCTOSIHHOTO TOKa. JleWCTBUSA SIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MarHHUTHOE).
DNEeKTPUUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas uenb. Cuna Toka. OleKTpuyeckoe HanpsbkeHue. ComnpoTUBIEHUE
MPOBOJIHMKA. YJEIbHOE CONPOTHUBICHHE BemiecTBa. 3akoH Oma g ydyacTka UEMH.
[TocnenoBarenbHOE U apauIeTbHOE COSTMHEHUE TPOBOTHUKOB.

PaGoTta u MOITHOCTE 3MEeKTpHYecKoro Toka. 3akoH Jlxkoymsa-JIeHa. DnekTpudeckue menu u
MOTPeOUTENH dNEKTPUUECKO dHeprun B ObITYy. KOopoTKoe 3aMbIkaHue.



[ToctostHHbIE MarHuThl. B3auMMOAEMCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTHOe noJie 3eMJId U €ro 3Ha4eHHe JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe noJie
3JEKTPUYECKOTO TOKa. [[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOABHUTATENb TMOCTOSHHOIO TOKa. Mcmosb3oBaHue
SNEKTPOABUTATENICH B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SBneHue snekrpomarHuTHOW — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl TOJYyYEeHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

JemoHcTpanmu.

DneKkTpu3anus. Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOTIA.

DneKxTpocTaTHuecKas HHIYKIIHS.

3aK0oH COXpaHEHUs AIMEKTPUIECKUX 3apsIIOB.

[TpoBOAHMKY W JUDIIEKTPUKH.

MoenupoBaHi€e CUIIOBBIX JIUHHM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUI TOK B )KUIKOCTH.

I"a30BBIit pa3ps.

N3mepenune cuitbl TOKa aMIepPMETPOM.

N3mepenue 35eKTpruuecKoro HampssKeHUS BOJTBTMETPOM.

Peocrar 1 MmarazuH conpoTHBIICHHI.

B3anMoeiicTBre MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJIOCOB MArHUTA.

MopenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

OnbIT OpcTena.

MarauTHO€E 1oJie TOKa. DJIEKTPOMarHur.

JleficTBHE MarHUTHOTO TOJIL HA IPOBOJIHUK C TOKOM.

DIEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBJIEHUS 3J1€KTPOMArHUTHOM UHIYKIIMH.

OnbiTel Dapajes.

3aBHUCHUMOCTb HaIIPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHSL.

DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OnpIThI 10 HAOTIOACHUIO STICKTPU3AIMH TeNl HHAYKIIMEH U IPU COTPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA ANEKTPUUECKOTO MOJIs HA TPOBOJHUKH U IUAJIEKTPUKH.

COopka u mpoBepKa padOoThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, MAYHIETO 4epe3 PEe3UCTop, OT COMPOTHUBIICHUS
pe3ucTopa U HaNpsHKEHUS Ha pe3UCTOpeE.

OnbIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIEHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOIIA/IM TONIEPEUYHOT0 CEYEHUsI U MaTepHaa.

[IpoBepka mpaBuia CIOKEHUS HANpPsDKEHUH MPU MOCIEAOBATENIbHOM COEIMHEHHH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJs CUIIbI TOKA MPU NapAJIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Ornpenenenre MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCUMOCTU CHIIBI TOKa, UAYIIETO YEpPe3 JIAMIIOUKY, OT HANpsDKEHUsS Ha
HEW.

Onpenenenne KII/[ narpeBarens.



HccenenoBanue MarHuTHOTO B3aMMOIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO 1OJISt HIOCTOSTHHBIX MArHUTOB ITPU UX 0OBEANHEHNN U Pa3/ICIICHUH.

HccenenoBanue AeCTBUA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aWMOJAEWUCTBUS KaTyIIKU C TOKOM H
MAarHuTa OT CWJIbI TOKa U HAIIPABJICHUs TOKA B KaTYIIKE.

N3yuenune neicTBrUs MarHUTHOTO IO HA IIPOBOJHUK C TOKOM.

KoHncrpynpoBanue u uzydeHue padoThl 3J€KTPOABUTaTENSL.

N3mepenue KIIJI amekTpoABUraTeIbHOM YCTAHOBKH.

OnpIThl 1O HCCIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHAYKIMHU: UCCIIEOBaHUE
VM3MEHEHN 3HA4YE€HUsI ¥ HAIIPABJICHUSI HHAYKIIMOHHOTO TOKa.

Conepsxanne o0yuenus B 9 kiacce.

MexaHn4eCcKue SIBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABMkeHue. HepaBHomepHOoe
npsiMojinHeitHoe JBmkeHue. CpenHsisi U MTHOBEHHas CKOpPOCTh Tejla NP HEpaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsMOTMHEHOE NBIoKeHHEe. CBOOOHOE MaieHHE.

OnbiTel [Manuies.

PaBHOMepHOE ABMKEHME IO OKpYXHOCTU. [lepuon u yactora obpaiieHusl.

JIuneitnas u yrioBasi CKOpocTu. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Iepssiit 3akoH Herotona. Bropoit 3akon Herotona. Tperunii 3akon HeroToHa.

[IpyHIMN cynepno3unuu CUil.

Cuna ynpyroctu. 3akoH I'yka. Cuna tpenus: Cusia TpeHHUsI CKOJBXKEHHS, CHUJAa TPEHHS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsDKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MaICHUSI.

JBmxenne mnnaHer Bokpyr Comnua. Ilepas kocMuueckas ckopocth. HeBecoMmocTh u
MEepPErpy3KHu.

PaBHOBecue marepuanbHO# TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKpEIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse tena. M3menenne ummynbca. Mmynbc cuiibl. 3aKOH COXpPAHEHUs HMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabota U MouHOCTh. PaboTa cun TskecTH, ynpyroctu, Tpenus. CBs3b
SHepruu U paboTel. [loTeHuManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas sHEeprus cxaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETHUYECKOM
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.

JlemoHCTpanuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME NIyTel U TPAEKTOPUI ABUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI IPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BuXeHHs Tea 10 OKPYKHOCTH.

Habmronenne MexaHu4ecKuX sSIBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTbh YCKOPEHHUSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHIIBI.

Habmroienne paBeHcTBa CUJl MPU B3aUMOICHCTBUU TEll.

N3meneHue Beca Tenla IpU yCKOPEHHOM JBUKECHHH.

[lepenaua nMnynbca Ipu B3aMMOICHCTBUH TET.

[IpeoOpa3oBanws SHEPTUU TPU B3aUMOJCHCTBHH TEIL.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTrOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbca IpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.



Habmoienne peakTUBHOTO JBUKCHHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTHH IIPU CBOOOTHOM ITa/ICHUH.

CoxpaHeHre MEXaHUYECKOU SHEPTUU IIPU JIBXKEHUHU TeJIa MO ACHCTBUEM MIPYKUHBI.

JIabopatopHbie paOOThI U OTIBITHI.

KoncrpynpoBanue Tpakra /ist pa3roHa U JIajdbHEUIIIEr0 paBHOMEPHOTO JBUKEHUS IIapUKa
WJTU TEJICKKH.

Omnpenenenne cpenHed CKOPOCTU CKOJIBXKEHUS Opycka WM JABM)KEHHS IIapUKa IIOo
HAKJIOHHOM IIJIOCKOCTH.

Ormpenenenrue yCKOPEHHs Tela IPH PABHOYCKOPEHHOM JBMKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JBUKEHHUU O€3
Ha4aJIbHOU CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBIDKCHHHM 0€3 HadalbHOM CKOPOCTH
MyTH OTHOCSTCS KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKA BpPEMEHU
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JAaBJICHHUSI.

Omnpenenenne kKodPPUIIMEHTA TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Ompenenenre pabOThI CHITBI TPEHUS PH PABHOMEPHOM JIBIXKCHHH TEJIa TI0 TOPU30HTAITBHON
TTOBEPXHOCTH.

Ompenenenne paOOTH CUJIBI YIPYrOCTH TPU TOIBEME Tpy3a € MCIHOJIH30BAHUEM
HETIOIBMYKHOTO W TIOJIBMDKHOTO OJIOKOB.

N3ydeHune 3aKko0Ha COXpaHEHHUs YSHEPTHUH.

Mexanuyeckue Koyue0aHus 1 BOJIHBI.

KonebarenpHoe amwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHHWI: TEPHOJ, 4YacToTa,
aMIUIUTyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHeprum mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaronue kojebanus. BeiHyxkaeHHbIC KosieOaHus. Pe3oHanc. MexaHMYeCcKHue BOJIHBI.
CpoiicTBa MexaHH4YeCKUX BOJH. [IpofonpHbIe M onepeyHble BOJIHBL. [IIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaneHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBL.

3Byk. ['pomMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.

JeMoHCTparmu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIbI TSHKECTH U CUJIbl YIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrnipoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pE30HAHC.

JlaGopaTopHbie pabOThI U OTIBITHI.

Omnpenenenre 4acTOThI U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHHUKA.

Omnpenenenre 4acTOThl U Meproia KoaeOaHuil Mpy>KUHHOTO MAasTHUKA.

HccnenoBanue 3aBUCHMOCTH TepHOa KoJIeOaHHH MOIBEIIEHHOTO K HUTH TPy3a OT JJTUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa KoJeOaHU MPY>KUHHOTO MasiTHHKA OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOAa KoJebaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChI
rpysa.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJIeOaHU MPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKHUHBI.

N3mepenue yckopeHHst CBOOOTHOTO MaCHMSI.

DIEeKTPOMarHUTHOE MOJI€ U 3JIEKTPOMArHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJiH. IlIkana 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHre 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM



CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JleMoHCTpamu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBA CBETA.

JIabopatopHbIe paOOThI U OIIBITHI.

W3yueHne cBOMCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TesedoHa.

CBeTOBBIC SIBJICHUS.

JlyueBas mognenb cBera. Mcrounuku cBera. IIpsaMonuHEHOE pacnpoOCTpAaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpejaomMieHus cBeta. [lolHOe BHyTpeHHee OTpakeHHUE CBETa.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.

JIunza. Xon usyuedl B smH3e. Onrudeckass cucreMa (oToanmapara, MHUKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B cekTp. OnbiTel HptoToHa. Ci0kKeHHe CeKTpaibHbIX 1IBETOB.
Jucnepcus cera.

JleMoHCTparmu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTruH3e.

Xo ny4der B pacCEUBaIOILEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

Mopens riaza.

Paznoxxenue 6enoro cBeTa B CIIEKTP.

[Tonyuenue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

N3ydeHnne xapakTepucTUK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yrja MPEJIOMJICHHS CBETOBOIO Jiydya OT yrila MaJieHust Ha
IPaHULIE «BO3IYX-CTEKIIO».

[Tony4yeHue n300pakeHMI C TOMOIILI0 COOMPAOIICH JTUH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.

OnbITHI MO Pa3I0KEHUIO OEI0T0 CBETa B CHEKTP.

OnBITHI IO BOCTIPUSATHIO IIBETA MPEAMETOB MPU MX HAOIIOACHUN Yepe3 LIBETOBbIC (PUIBTPHI.

KBaHTOBEbIE SBIECHUSL.

OmnsiTel Pezepdopaa u mranerapuast Mmoaens atoma. Mojens aroma bopa.

Hcnyckanue u noriomieHue ceera atoMoM. KBanTsl. JInHelyaThie CIIEKTPHI.

PagnoaktuBHOCTE. Anbda-, Oera- W ramma-m3nydeHus. CTpoeHHME aTOMHOTO spa.
Hyknonnas mopens aromHoro siapa. WM3orombl. PanmoaktuBHble mnpeBpamienus. [lepuon
nojypacnajaa aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOTO YMCENl. DHEPIusl CBSA3U
aTOMHBIX siAep. CBsA3b Macchl U 3HEpruu. Peakuuu cunTesa u aeneHus saep. MictouHnku sHepruu
Connua u 3B€31.

SAnepuas suepretuka. JleiicTBUS paAMOAKTUBHBIX U3JIYY€HHUI Ha )KUBbIE OPTaHU3MBI.

JleMoHCTpamu.

CriexTpbl U3JIy4€HHS U TOTJIOLIEHUS.

CrniexTpbl pa3IuyHBIX Ta30B.

CrnexTp BoAopoa.



Habnronenue TpexoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOUINX U3ITyICHUH.

Peructparus uzny4eHus IpUPOTHBIX MUHEPAJIOB U TTPOIYKTOB.

JIabopatopHbie paOOThI U OTIBITHI.

Habmroienue CIuIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

HccnemoBanue TpPEeKOB: HM3MEPEHHWE DHEPrUW YACTUIBI 10 TOPMO3HOMY TyTd (TI0
dororpadusim).

W3mepenne paanoakTHBHOTO (GOHA.

N3ydeHne TpeKoB 3apsbKEHHBIX YaCTHIL TI0 TOTOBBIM (poTOTpadusim.

[ToBTOpUTENBHO-0000IIAIOIINIA MOAYJIb.

[ToBTOpPHUTEIIEHO-0000IIAOIIHI MO Ty Ih TIPEIHAZHAYCH IS CUCTEMATH3AIUN U 0000IIEeHIS
MIPEIMETHOTO COJCPKAHUS M ONBITA JCSITeILHOCTH, TPHOOPETEHHOTO NP M3YYCHHUH BCETO Kypca
(GU3HMKY, & TaKKe JUIS TIOJrOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IO (U3HKE IS
oOyuaronuxcs, BbIOpaBLUINX ATOT YUEOHBII MpEMET.

[Tpu u3y4eHNH JTAHHOTO MOJIYJISl PEATH3YIOTCSI U CUCTEMATH3UPYIOTCS BHJIBI JISATEIIBHOCTH,
Ha OCHOBE KOTOPHIX OOECIEYMBACTCS JOCTIDKEHUE TPEIMETHBIX M METalpeIMETHBIX
IUTAHUPYEMBIX pPe3yJIbTaToB OOydeHus, (GOpMHUpPYeTCs €CTeCTBEHHO-HayJYHas TPaMOTHOCTE:
OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHHMS SIBJICHHUH ITPUPOJIBI U TEXHUKH, OBJIAJICHUE YMCHUSIMH
OOBACHATH (PU3UUCCKHE SBJICHUS, TIPUMEHSS IMOTYICHHBIC 3HAHMS, PEIIaTh 3a7aud, B TOM YHCIIe
KaueCTBEHHBIC U DKCIICPUMECHTAIbHBIC.

[TpuHIMNIHAIBHO NIEATENBHOCTHBIN XapaKTep AAHHOTO MOJIYJS peaiM3yeTcs 3a CYET TOTrO,
9T0 00yJaIONUeCs BIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM Ipe/IjIaraercs:

HA OCHOBE TIOJyICHHBIX 3HAHWW pacro3HaBaTh U HAYYHO OOBSICHATH (PH3UUCCKUE SIBIICHUS
B OKPYXaIOIIel PUPOJE U OBCEIHEBHOM KU3HU;

HCIO0JIb30BaTh HAYYHbIE METOJBI HCCeNOBaHUS (PU3MUECKUX SBICHUN, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI HanbOJee BaXKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHIH,
HampuMep, MPaKTUYECKOr0 UCMOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH HAa OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxngas w3 TeM JaHHOrO MOAYNs BKIIOYAET HKCIIEPUMEHTANbHOE HCCIeI0BaHUe
oboObmaromiero xapakrepa. Moayiab 3aBepuiaeTcsi IpOBEACHUEM TUArHOCTHUYECKON U OLIEHOYHOM
paboTHI 32 Kypc OCHOBHOT'O 00IIIETr0 00pa3oBaHuUs.

[Tnanupyemble pe3yabTaTbl OCBOCHHsI (pU3UKH (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO
o01rero oOpa3oBaHUsI.

N3yuenue Gpu3uku Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHuUs HAIIPABIEHO Ha IOCTHXKEHUE
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB.

B pesynbrare wusydeHus (Qu3MKM HA YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS Y
oOyuaromierocs OyayT copMUPOBAHbI CIIEAYIOUIUE TUUYHOCTHBIE PE3yIbTaThl B YACTH:

1) maTpUOTHUYECKOTO BOCIIUTAHUS:

MPOSIBIIEHUE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hr3nuecKoit
HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSAM POCCUHUCKUX YUEHBIX-(PU3UKOB;

2) rpaXkJaHCKOTO U AYXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO-3HAYUMBIX M ITHUYECKHUX
mpo0ieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHUH (PU3UKH;

OCO3HaHHE BaKHOCTU MOPAIBbHO-3TUYECKUX MTPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

3) ACTETUYECKOTO BOCIIUTAHUS:

BOCIIPUSITHE ICTETHMUECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IeHHOCTH HAy4YHOTO MMO3HAHUS:

OCO3HAHHE IIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTAa MO3HAHUS MHUpAa,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTaBISAIONIEH KyIbTYpPHI,



pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON IEATEIBHOCTH;

5) popMHUpOBaHUS KYIBTYPHI 310POBbs U IMOIIMOHAIILHOTO OJIArOTIOTyYHsI:

0CO3HAHME IIEHHOCTH 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BAKHOCTH IIpaBWJI OE€30IIaCHOTO INOBEJIEHUS HAa TPAHCIOPTE, Ha J0porax, ¢ 3JIEKTPUUECKUM U
TETJIOBBIM 000PY/I0BaHHEM B JIOMAIIHUX YCIOBHUSX;

c(OpPMHUPOBAHHOCTH HABBIKA pedIIEKCHH, IPHU3HAHUE CBOETO MTPaBa Ha OMIMOKY U TAKOTO JKe
IpaBa y Ipyroro 4ejoBeKa;

6) TPyIOBOTO BOCIIUTAHMUS:

7) akTUBHOE yJacTHE B PEIICHUU PAKTHUECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeILHOM
OpraHM3aliy, HACEJIEHHOIO IIyHKTa, POJHOIO Kpas) TEXHOJOTMYECKOW U COLMaJIbHOMN
HaIpPaBJICHHOCTH, TPEOYIONINX B TOM YKCIIC M PU3UUECKUX 3HAHUM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHIO Ipodeccuil, CBsI3aHHBIX ¢ (GU3UKOM;

8) PKOJIOTUYECKOTO BOCIIUTAHMUS:

OpUEHTAllMsl Ha MpUMEHEHHe (U3NYECKUX 3HAHMM JUId pelleHus 3ajad B 00JacTu
OKpY’)Karolllel Cpefipl, MIaHUPOBAHMS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCIEACTBUM IS
OKpYKarolenl Cpeibl;

OCO3HAaHHKE TJI00aJIBbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0IeM U yTel UX peleHus;

9) aganTanuy K M3MEHSIOMKUMCS YCIOBHSIM COLUAIBHON U MPUPOIHON CPEJIbI:

MOTPeOHOCTh BO B3aMMOJEMCTBUM TpPHU BBIMOJIHEHUHM HCCIEIOBAaHUH U IPOEKTOB
(bu3nvecKkoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY Y 3HAHHSIM JPYTHX;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TeIbHOCTb;

MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHMW, B TOM 4HCIE (OPMYIHPOBATH HJIEH,
TIOHATHS, THIIOTE3BI O (PU3UIECKUX 0OBEKTaX U SIBICHUSIX;

0Co3HaHue AePHUITMTOB COOCTBEHHBIX 3HAHWIA M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

IUTAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHUE aHAJIM3UPOBATh U BBIABIISTH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM 4HCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKAa CBOMX JeMCTBHH C ydéTOM BIHMSHMS Ha OKPYKAIOLIYIO Cpely, BO3MOXKHBIX
rJ100aJIbHBIX MOCJIEACTBUM.

B pe3ynbraTe wn3ydeHus (U3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpa3zoBaHus Y
oOyuaromierocss  Oyayr cGhOpMHUpPOBaHbl  METAalpeIMETHbIE  PE3YNbTaThl, BKIIOYAIOLIUE
[I03HaBaTeIbHbIE YHHUBEpCAJIbHbIE Yy4eOHblE NEHCTBUSA, KOMMYHHMKATHUBHBIE YHHBEPCAJIbHbIE
yueOHbIe IEMCTBUS, PEryJIATUBHbIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS.

OBnageHye yHuBEpCalbHbIMU y4€OHBIMU O3HABATEILHBIMU ACHCTBUSAMMU:

1) 6Ga3oBbIC JIOTHYECKUE JCHCTBUS:

BBISBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU 0OBEKTOB (SBICHUN);

yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KiaccH(UKalKMK, OCHOBAHMS I 0000LIeHUs U
CpaBHEHMS;

BBISBJIAITh 3aKOHOMEPHOCTH M TPOTUBOPEYMsI B paccMaTpUBAEMBIX (akTax, JAaHHBIX U
HaOJI0IEHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISBJIAT [PUUYMHHO-CIICJCTBEHHbIE CBA3M IPU H3Y4eHUM (U3NYECKUX SBJICHUH H
IPOIIECCOB, IPOBOJUTH BBIBOJABl C HCIOJB30BAHUEM JEAYKTUBHBIX W  HMHJIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIUYHH;

CaMOCTOSITEJIbHO BBIOMpATh croco0 peuieHus yuyeOHOH ¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB PELICHMs, BBIOOpP Hamboiiee MOAXOAAIIEr0 C Y4ETOM CaMOCTOSTEIBHO
BbIJICJIEHHBIX KPUTEPUEB).

2) 6a30BbIe UCCIIEA0BATEIBCKUE IEHCTBHSL:

HCIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT O3HAHUS;

MIPOBOJIUTH MO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (pruzndeckuit
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIE0BAHUE (PU3HMUECKOTO SBICHUS;

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIMIO, MOIYYEHHYIO B XOJI€
UCCIIEIOBAaHUS UM SKCTIEPUMEHTA,;



CaMOCTOSITENIBHO (hOPMYIUPOBATh 0OOOIICHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (DU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MIPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) paboTa ¢ uHbOpMAaIUEi:

MPUMEHATh PA3IMYHBIE METOJbI, WHCTPYMEHTBI W 3allpOChl TPU TIOWCKE M OTOOpe
nHGOpPMAIIUY WK TAHHBIX C YIETOM MPeUI0KEHHOW ydeOHOM (hru3nyecKkoi 3a1aun;

aHAJIM3UPOBATh, CACTEMATU3HPOBATh M MHTEPIIPETUPOBATH MHPOPMAITHIO PA3THYHBIX BUJIOB
1 GOpM TMIpeICTaBICHHUS,

CaMOCTOSITEIIBHO BBIOMpATh ONTHMAIBHYIO (OpMY TMpeACTaBICHUS HWHOOPMANUUA W
WUTIOCTPUPOBATH PEIIacMbIC 33aJIa4d HECJIOXKHBIMU CXEMaMH, JHarpaMMaMK, HHOW rpaukoi u
UX KOMOMHAIIHSAMU.

OgBnajieHne yHUBEPCATBHBIMU YI€OHBIMI KOMMYHUKATHUBHBIMU JICHCTBUSMU:

1) oOuienue:

B XOJIe 00CYXJCHHUSI Y4eOHOr0 MaTepHuaia, pe3yibTaTOB JJA0OPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI MO CYMIECTBY OOCYKJaeMOW TeMbl W BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelIeHre 3a/1a9d U TIOJIIepKaHKe OJ1aroKenaTelIbHOCTH OOIICHMS;

COTIOCTABJISATH CBOM CYXKICHHS C CY)KJICHUSMU JAPYTrUX YYaCTHHKOB JTUAJIOTa, OOHAPYKUBATh
pa3IM4Me U CXOICTBO MO3UIINH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MTMCHMEHHBIX TEKCTaX;

MyOJTMYHO TPEJICTABIIATH PE3YIbTAThl BBIMIOJTHEHHOTO (PU3HUECKOTO OIBITA (IKCTICPUMEHTA,
WCCTIEIOBaHUS, TIPOSKTA).

2) coBMeCTHasI ACSITEIBHOCTD (COTPYAHHYECTBO):

MMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU pabOTHI MpHU
pelieHur KOHKPETHON (hU3UIECKOM MPOOIIEMBI;

MPUHUMATh I€JIi COBMECTHOM JEATEeIbHOCTH, OpPraHU30BBIBaTh JACUCTBUA TIO €&
JNOCTHKEHHIO: PaCHpeleNiaiTh POJd, 00CYKIaTh MPOIECCH U pe3yabTaThl COBMECTHON paboOTHI,
0000111aTh MHEHHSI HECKOJIbKUX YEJIOBEK;

BBITIOJIHATH CBOIO 4YacTh pabOThl, JOCTUras KaueCTBEHHOTO pe3ylibTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C JPYTUMU WICHAMU KOMAaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHLHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

OBnazneHne yHUBEpPCAIbHBIMU YU€OHBIMH PErYISTUBHBIMU JEHCTBUSMU:

1) camoopranuzanus:

BBISIBIISITH MIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYalHsX, TPEOYIOIIMX Ui peUIeHUS
(buznyecKuX 3HAHHUI;

OpUEHTHPOBAThCS B PA3IMYHBIX TOJIXOJaX MPUHATHS pelieHud (MHAUBUIYaTbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI TPYIIOii);

CaMOCTOSITENIBHO COCTaBIIATh aJTOPUTM pelieHus (PU3MYEecKOW 3alauv WM IJ1aHa
UCCIIEIOBAHUS C Y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAiiaraeMble BapUaHThl PELICHU;

MIPOBOJUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) caMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYAIMH U MPEAararh IiaH e€ N3MEeHEHUS;

OOBSACHATh MPHUYUHBI JAOCTHXKCHUS (HEJOCTHKEHHsSI) Pe3yNbTaTOB JESTEIBHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTH (B TOM YHCIIE B XOJ BBIMOJIHEHHS (U3UUYECKOTO
WCCIIEIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHMXCS CUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIOBHSIM.

3) SMOIMOHAIBHBIA UHTEIIJIEKT:

CTaBUTH ce0s1 Ha MECTO JPYroro YeJI0BeKa B X0JIe CIopa WM TUCKYCCUU HA HAYYHYIO TEMY,



[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYroro.

4) npunsATHE Ce0S M IPYTHX:

MpPU3HABAThH CBOE MPaBO Ha OMIMOKY MPU pelIeHNN (PU3HUECKUX 3a/1a4 WIH B YTBEPKICHHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO JPYroro.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS IPOTpaMMBbI 10 Gu3uKe (0a30BbIil YpOBEHB).

[IpenmeTHbIe pe3yIbTaThl OCBOCHHS IPOTPAMMBI 10 (PU3KKE K KOHILy 00y4eHHs B 7 Kilacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00yJaromuxcst yMEHHIA:

WCIIOJIb30BATh MOHATHS: PU3MUECKUE U XUMUYECKUE, HAOMIOACHNUS, SKCIEPUMEHT, MOJIEIb,
TUIO0TE3a, EAUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJNA, arperaTHble COCTOSIHUSI BEILLECTBA
(TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBHKEHUE (PaBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPUS, paBHOICHCTBYIOIIAsK CrJl, AedopMarus (yrnpyras, iacTH4ecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;

paznuuath siBiieHus (muddysusi, TEmIoBOe ABMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBU)KEHHE, MHEPIHS, B3aUMOACHCTBHE TeJl, PABHOBECHE TBEPIBIX TEI
C 3aKpEeTIEHHON OChIO BpallleHus, [lepeiada AaBJIeHus TBEPABIMU TeJIaMHU, )KUJIKOCTSIMU U ra3aMH,
aTMoc(epHOe JaBJIeHUE, IJIaBaHUE TEJ, IPEBPAILICHUS] MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX
XapaKTEePHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3UUECKHX SBJIECHUIN B OKPY)KaIOIIEM MUPE, B TOM
yuciie pu3ndeckue sIBICHUs B IPUPO/JIe: TPUMEPHI IBUYKEHUS C Pa3IMUYHBIMHU CKOPOCTSAMH B )KHUBOU
U HEeXUBOM MPHUpPOJE, ACUCTBUE CHIIBI TPEHUS B MPHUPOAE M TEXHHKE, BIUSHUE aTMOCHEPHOTO
JIaBJICHUS Ha ’KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B Telie YelI0BeKa, MPU 3TOM MEePEBOAUTH
MIPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHUH;

OTHCHIBATh M3YYCHHBIE CBOWCTBA Tell M (DM3MUECKUE SIBJICHHUSA, HCHOJb3yd (U3NUECKue
BEJTMYMHBI (Macca, 00BbEM, INIOTHOCTD BEIIECTBA, BPEMS, MMyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHIIa
YIOPYroCcTH, CUJIa TSKECTH, BEC Tela, CHJIa TPEHUs, JaBieHue (TBEPIOro Telna, KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03 (UIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKasl U MOTEHIHAIbHAS SHEPTHUs), IPU
OTHMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKHI CMBICIT HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUS
U eAMHULBI (PU3UUECKUX BEIMYUH, HAXOIUTH (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH T'papUKy M3YYEHHBIX 3aBHCHUMOCTEN (pu3mueckux
BEJIMYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3MUECKUEe SBJICHHSI U MPOIECCHI, UCIOJB3Ys MpaBuia
CJIOKEHHUS cuJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka, 3axoH [lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpru, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCBHIBaTh €ro
MaTeMaTH4eCKOEe BhIPAKEHHUE BHIPAKEHUE;

OOBACHATH (DU3UYECKUE SIBJICHUS, IPOLECCHl M CBOWCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUHMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH 00BsCHEHUE W3 1-2 JMOTMYECKHX IIAroB C UCHOJB30BaHUEM 1-2 M3y4eHHBIX CBOMCTBA
(busznuecKkux ABIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHbie 3a1auu B 1-2 nelicTBUS, UCTIOIB3YS 3aKOHBI U (JOPMYJIBI, CBA3BIBAIOIINE
¢busznuecKkue BENWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/laydl 3alKChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYMHBI B (JOPMYIIBI U MPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE ISl peHIeHHs 3aad, OIEHUBATh PEATUCTUYHOCTh MOTYyYCHHOU
(bu3MUECKO BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (GU3UYECKUX METOJIOB, B
OINMCAaHUU HCCJENIOBAHMS BBIIEIATH MPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATh TMOIYUYEHHBIH pe3yabTaT, HAaXOJAWTh OIIMOKH B XOJIe OMbITa, MPOBOAUTH
BBIBO/IBI 110 €r0 PE3YJIbTaTaM;

MIPOBOJIUTH OTBITHI 0 HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3MYECKUX CBOMCTB Te:



(dbopMynHupoBaTh MPOBEpSEMBIE MPEINOJIOKEHHUS, COOMpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BHIBOIBI;

BBITIOJITHATh TPSMBIE W3MEPEHUS] PACCTOSHUS, BPEMEHH, Macchl Tena, 00b&Ma, CWIBI U
TEMIIEpaTyphl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3aMUCHIBATH TTOKA3aHUS
pUOOPOB € YIETOM 33aJaHHOU aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKOW BENIMYHMHBI OT APYrod C
WCTIOJIb30BAHMEM TIPSIMBIX M3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMXKYIIETOCS Tella OT
BPEMEHHU JIBIDKCHHS Tella, CUJIbl TPEHHS CKOJBKEHHUS OT Beca Tena, KadecTBa 00paboTKU
MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN COTPUKOCHOBEHUS TEJI, CHIIBI
YIPYrOCTH OT YAJTMHEHUS MPY>KUHBI, BEITAJIKUBAIONIECH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH >KHJKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEI0, YCIOBUH IIaBaHUS Tell, yCIOBUN paBHOBECHS phlyara M OJIOKOB, y4acTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO MCCIIeIOBAHMUs, COOMPATh YCTAHOBKY M BBITIOJIHATH H3MEPEHHS, CICIYS
MPEUIOKEHHOMY TUTaHy, (UKCHpPOBATh PE3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DPU3HUYECKHX
BEJIMYUH B BHJIE MPEUIOKECHHBIX TaONMHIl ¥ TPaQuKOB, MPOBOIHUTH BBIBOJBI 1O pE3yTbTaTaM
WCCIIEIOBaHUS;

MPOBOJIUTH KOCBEHHBIEC M3MEPEHUS (PH3MUECKUX BETHMUUH (TUIOTHOCTH BEUIECTBA KHUIKOCTH
U TBEPIOTO TeJa, Chja TPEHHS CKOJBKEHUS, NaBJICHHWE BO3/yXa, BBITAJKWBAIONIAs CHJIA,
JEWCTBYIOMIAs Ha MOTPYKEHHOE B )KUKOCTh TEJO, KOAPPHUIIMEHT TOJIE3HOTO ACHCTBUS PO CTHIX
MEXaHU3MOB), CIIEAYsl TPEIIOKEHHON WHCTPYKIMU: TIPU BBIMOJHEHUH W3MEpEHUil coOuparh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHHE UCKOMOW BEJTMUUHBI;

coOroAaTh MpaBusia TEXHUKH 0€301aCHOCTH MPU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHUEM;

WUMETH MPEICTABIICHHUE O TIPUHIIAIIAX ACUCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JWHAMOMETp, COOOIIAOUIUECS COCYAbl, OapoMeTp, pbluar, MOJIBMXKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTh;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB C
WCIOJIb30BAHMEM HX OMNUCaHus (B TOM 4YHUCHE: MOJIIUIHUKYA, YCTPOWCTBO BOJONPOBOAA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHUSI O CBOMCTBax (U3MYECKUX SBJICHUH W HeoOXoAWMbie (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTh MpUMEpbl  (HaXOOuTh HHGOPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XKHU3HU Ui oOecrieueHus: 6€301macHOCTH
npu oOpaleHHH ¢ MNpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHUS 3/I0POBbA U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBE/ICHUS B OKpYXKAIOIIeH cpee;

OCYILIECTBIISITH 0TOOP UCTOYHUKOB MH(POpMaIu B IHTEpHETE B COOTBETCTBUM C 3a/JaHHBIM
MMOMCKOBBIM 3allPpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUM W MyTéM CpaBHEHUS Pa3IMYHBIX
HCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJOCTOBEPHOM;

WCIOJIb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-MOMYISIPHYIO JUTEPATYPY
(bu3MUeCKOTO CcoJepx aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HTepHeT, BlaneTh
npuéMaMl KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMKU W3 OIJHOW 3HAKOBOM
CHCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCBMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBe 2-3
UCTOYHUKOB HMH(pOpMAnMM, B TOM 4YHCIE MyOJUYHO MPOBOJUTH KpPaTKUE COOOLIECHHUS O
pe3yibTatax MNpPOEKTOB MM Y4YeOHBIX MCCIEJOBAHUHM, NPU 3TOM TPaMOTHO HCIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3MKH, CONPOBOXK/IATh BHICTYIICHHE MTPE3CHTALHEH;

IIPU BBHINOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAaHUM pacrnpenensTb 0O0S3aHHOCTU B
IpyIIe B COOTBETCTBUHU C TIOCTaBJICHHBIMH 337]a4aMH, CJIeIUTh 32 BBITIOJHEHUEM IIaHa ICHCTBHM,
OILICHUBATh COOCTBEHHBIM BKJaX B JEATEIbHOCTb TPYMNIBI, BBICTPAUBATH KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAasi MHEHHE OKPYXKAIOIIHX.

[IpenmeTHbIe pe3ybTaThl 0CBOCHHS POTrpaMMBI 10 (PU3KKe K KOHILy 0Oy4yeHus B § Kiacce:

[IpenmerHbie pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y



00yJaromuxcs yMEHHIA:

HCII0JIb30BaTh IOHSTHSA: Macca M pa3MEpPbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKUE U aMOPQHbIE Teja, HACHIIEHHBIN
U HEHACHIICHHBIN Map, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEPrusi, TEIJIOBOMN
JIBUTaTElb, 3JEMEHTAPHBIM AUIEKTPUUYECKUI 3apsisi, 3JIEKTPUYECKOE I10JI€, IPOBOJHUKU U
TUBJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasznuuarh sBJEHUS (TEIJIOBOE pAcCIIMpEHHE M CKaTue, TeIvlonepeaaya, TEeIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIPHBIE SIBICHUS, HCIAPEHHME, KOHJEHCAlLlMs, IUIaBJICHUE,
Kpuctauin3anusi (OTBEpAEBaHHUE), KUICHHUE, Teruionepenaya (TerIonpoOBOIHOCTh, KOHBEKIIUS,
U3JIyYeHHUE), DJIEKTpU3alus TeJl, B3aUMOJECWUCTBUE 3apsAI0B, JEHCTBUS AJIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJACHCTBHE MAarHUTOB, IEHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIYKIMS) 1O ONHMCAaHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOLIEM MUPE, B TOM
yuciie pU3nYecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KANUJUISIPHBIE SIBJICHUS B
MPUPOJIe, KPUCTAILIBI B MpHUpoe, udnydenre CoJiHIa, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl,
o0Opa3oBaHHUE pOCHI, TyMaHa, MHEsl, CHETa, dJIEKTPUUYECKUE SIBJICHUS B aTMOc(hepe, 3JeKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE TOJe 3eMiu, Aped( MOIIOCOB, POJIb MATHUTHOTO IO JJIs
KU3HU Ha 3emuie, MOJISIPHOE CHUSIHUE, TIPU ATOM NEPEBOAUTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICTISAIT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHMUI;

OTHCHIBATh M3YYECHHbIE CBOWCTBA Tell M (DU3MUECKUE SIBJICHHUSA, HCHOJb3yd (U3NUYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTUs, KOJUYECTBO TEIUIOTHI, yeIbHAsA TEIIOEMKOCTD
BEIECTBA, yJAeNbHAs TEIUIOTa IUIABJICHHUS, yJleJibHas TeIUloTa MapooOpa3oBaHus, yJeNbHas
TEIUIOTa CrOpaHMus TOIUIMBA, KOA((QUIMEHT IMOJIE3HOrO JEeHCTBHUA TEIUIOBOW MAIIMHBL,
OTHOCHUTEJIbHASL BJIAXXHOCTb BO3JyXa, OHJEKTPUUYECKMM 3apsja, CWiIa TOKa, JIEKTPUYECKOe
HanpsDKEHHUEe, CONPOTUBIIEHUE IPOBOJHUKA, YIEJIbHOE CONPOTHUBICHHME BEIECTBa, paboTa U
MOIIIHOCTh JIEKTPUUYECKOIO TOKA), MPU ONUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI
UCIOJb3yeMbIX BEIMYUH, 0003HAUEHUS U €AMHULBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (HOpMyIIbI,
CBSI3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UUECKUE SIBJICHUS U MPOLECCHI, UCIONb3YsI OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA, IPUHIMI CYEPIO3ULIUN
noJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i ydacTKa Lenu,
3akoH Jlkoyns-JIeHna, 3aKOH COXpaHEHUs SHEPruu, IpU 3TOM YMETb (POpPMyIMpOBaTh 3aKOH U
3aIlUCBIBATh €M0 MAaTEMATUYECKOE BBIPAXKECHUE;

OOBSCHATH (PU3HUECKUE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHMCIE U B KOHTEKCTE CUTyallui
[IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTDH
oOBbsicHeHUE U3 1-2 TOrnYecKUX 1I1aroB ¢ UCHOJIb30BAHNEM 1-2 U3y4EeHHBIX CBOICTBA (PU3UUECKUX
SBJICHUH, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1auu B 2-3 NeHCTBUS, UCHOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAOLINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBMS 3a/1auM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJNOCTAaTOK JAaHHBIX JUId pELIeHHs 3aJa4yd, BBIOMpATh 3aKoHbl U (opMmy:sl,
HeoOXoAuMBble Ui €€ pelIeHus, MPOBOAUTH PAcCUEThl U CPABHUBATh IOJy4YE€HHOE 3HAUYEeHUE
(¢u3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIAHHBIMU;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3MUECKUX METOJIOB,
UCIIOJIb3YSl ONUCAHWE HCCIEOBaHMs, BBIIEIATH INPOBEPSIEMOE IPEANIONIOKEHUE, OLEHUBATh
IIPaBWJIBHOCTB MOPSIKA POBEACHUS UCCIIEOBaHMs, TIPOBOAUTD BBIBOJIBI;

MIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tell
(KanuJuIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJEHHMsA BO3AyXa OT €ro oObema, TeMIlepaTryphl,
CKOPOCTH IIpolLlecCa OCTBIBaHUS M HAarpeBaHus IpU HU3IYYEHUM OT IBETa WU3JIydarollen
(mornomaronieil) MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJBI OT TEMIIEPAaTyphbl KHIKOCTH U
IIomaad €€ MOBEPXHOCTH, 3JIEKTPHU3aLUs Tel M B3aUMOACHUCTBHE DJJIEKTPUYECKHUX 3apsiiioB,



B3aMMO/ICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yalM3allsl MAarHUTHBIX TOJIEH IOCTOSHHBIX
MarHMTOB, JEHCTBHS MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DBJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpPMYIHMPOBAaThH  IpOBEpsieMble
MIPENOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000pyI0BaHHSI, OTIUCHIBATH X0/ OTIHITA
1 GOpPMYIIUPOBATH BHIBOJIBI,

BBITIOJTHATE MIPSMBIE N3MEPEHUS TEMIIEPATypPhl, OTHOCHTEIBHOM BIQXKHOCTH BO3/1yXa, CHUJIIBI
TOKA, HATPSDKEHUS C MCTIOIb30BaHNUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3NIECKUX BEITUYNH,
CpaBHUBATh PE3YIbTAThl U3MEPEHUH C YIETOM 3aJaHHON a0COJIFOTHON NOTPEIIHOCTH;

MPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (DM3WYECKON BEIMYMHBI OT JPYroM ¢
WCTIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCHMOCTD COITPOTHBIICHUS TPOBOIHUKA OT €0 JUTHHBI,
TUTOIIAJM TIONIEPEYHOTO CEUeHHs] M YAEIHHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJHUKA, CHIIBI
TOKa, HWIYIIEr0 4Yepe3 NPOBOJHHUK, OT HANpsHKEHWs Ha TPOBOJHHKE, HCCIEIOBAaHHUE
MOCIIEIOBATEIHHOTO U NApAIJIEIbHOTO COSAMHEHHUI TPOBOTHUKOB): TUIAHUPOBATH UCCIIETOBAHHE,
cOOMpaTh YCTAHOBKY M BBHITIONHSATh W3MEPEHHs, CIEAys MPEII0KEHHOMY TUTaHy, (UKCHPOBATh
pe3ybTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHJE TaOnMHIl W rpaduKoOB, MPOBOIUTH BBIBOABI TIO
pe3yibpTaTaM HCCIEeIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BeNWYWH (yHeNbHas TeIUIOEMKOCTh
BEIIECTBA, COIMPOTHBIICHHE IPOBOJHUKA, padOTa W MOIIHOCTH JJIEKTPHUYECKOTO TOKA):
TUTAHUPOBATh M3MEpEHHsI, cOOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NpPEII0KEHHOU
WHCTPYKIINH, ¥ BEIYUCIIATH 3HAUCHUE BEITMYUHBL;

coOroAaTh MpaBujia TEXHUKH 0€30MacCHOCTH MPU padoTe € 1abopaTOPHBIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPHHIINIIBI JCUCTBUS N3yYEHHBIX TIPUOOPOB U TEXHHYECKHX YCTPOICTB C
WCTIOJIb30BAHMEM WX OTHCAHUs (B TOM YHCJIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETP, MapoBast
TypOMHa, aMIEpPMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETHTEIbHBIE
MpUOOPHI, HArpeBaTeNbHBIE AJIEKTPONPUOOPHI (MPUMEPHI), SJIEKTPUUYCCKUE TMPEIOXPAHUTEIH,
AIIEKTPOMArHUT, JJIEKTPOJBUraTeNb IOCTOSHHOTO TOKA), MCIOJB3YS 3HAHMS O CBOMCTBAx
(hM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIIbHbIE PUOOPHI 110 CXeMaM U
CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEITH
BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX ILIETel C
MOCJIEJIOBATENIbHBIM U MapajUIeNIbHBIM  COCIMHEHUEM 3JIEMEHTOB, pasziuyas YCIOBHBIC
0003HaYEeHHUSI FIIEMEHTOB AJIEKTPUUECKUX IIeTIei;

MPUBOJUTE  MpuUMEpbl  (HAXOAUTh HWHGOPMALMIO O MpHUMEpax) MPAKTUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU Ui oOecrieueHus: 6€301macHOCTH
npu oOpaleHuu ¢ MNpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbSI U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpejie;

OCYILIECTBIIATh MOUCK MH(pOpMaluu (U3NYECKOro cojep:kaHus B VMIHTepHETe, Ha OCHOBE
MMEIOIIUXCS 3HAHUH U TyTEM CpaBHEHUS JOTIOTHUTENbHBIX HCTOYHUKOB BBIICISATH HH(OPMAIIHIO,
KOTOpasi SBISETCS MPOTUBOPEUUBOM MIIM MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TPU BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAYYHO-MOMYJSIPHYIO JUTEPATYPY
(bu3MUeCKOTO CcoJepX aHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu HTepHeT, BlaneTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMKM W3 OJHOM 3HAKOBOM
CHCTEMBl B JpYIyl0; CO37aBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHUS,
0000mmas MHGOPMAIMIO U3 HECKOJBKMX HCTOYHHUKOB, B TOM 4YHCIE MYOJUYHO IPEJCTABIAThH
pe3yibTaThl MPOEKTHOM WM HCCIIEAO0BATENIbCKOM JIEATENIbHOCTH, NpPU 3TOM T'PaMOTHO
UCTOJIb30BaTh U3YYEHHBIN MOHATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKJATh BBICTYIUICHUE
MpE3EHTALNEN;

IpPU BBINOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (U3MUECKUX MPOLECCOB
pacrpenesiaTh 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33JjauyaMH, CIEAUTH 3a
BBIMIOJIHEHUEM IUIaHA JECWCTBUI M KOPPEKTHPOBAaTH €ro, OIIEHMBAaTh COOCTBEHHBIH BKIJIAJ B
JeATeNbHOCTb IPYIIIBI, BHICTPAaUBaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBHE, TPOSBIISISi TOTOBHOCTh
pasperiatb KOH(QJIUKTHL



[IpenMeTHBIC pe3yabTaThl OCBOCHUS IPOTPAMMBI 110 (PHU3MKE K KOHITY 00y4deHus B 9 Kiacce:

[IpenmerHbie pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00yJaromuxcst yMEHHIA:

HUCITIOJIH30BaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcpurajibHasd TOYKa,
TPaeKTOPUS,0THOCUTEIBLHOCTD MEXaHUYECKOIO JIBUKCHUS, nedopmanus (ynpyras,
IJIACTUYECKAs ), TPEHUE, [EHTPOCTPEMUTEIIPHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP
TSDKECTH, a0COJIFOTHO TBEPMOE TEJIO, IICHTP TSHKECTH TBEPJIOTO TEJa, PABHOBECHE, MEXaHUUYCCKUE
Koie0aHus W BOJHBI, 3BYK, MH(Pa3BYK W YyIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, IIKaia
QJICKTPOMArHuTHBIX BOJIH, CBET, 6JII/I3OPYKOCTI> U OaJIbHO30PKOCTb, CIICKTPBI HCITYCKaHUSA H
MOTJIOMIEHUS, anb(a-, OeTa- U TaMMa-U3ITydeHHs, H30TOIIbI, SJCpHAsT YHEPTeTHKA,

pasiiniatb ABJICHHUA (paBHOMepHOC U HCPABHOMCPHOC HpﬂMOJ’IHHeﬁHOG JBHKCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHUE, CBOOOTHOE TIa/ICHUE TEJ, PABHOMEPHOE JBUKCHHE
0 OKpPYKHOCTH, BSaI/IMOIIGI\/'ICTBI/Ie TCJI, PCAKTUBHOC JIBHKCHUC, KOJIeOaTeIpHOE JOBHNXKCHUC
(3aTyxaromue U BBIHYXJICHHBIE KOJICOaHNsT), PE30HAHC, BOJTHOBOE JIBIKEHHUE, OTPAKECHUE 3BYKA,
MPSMOJIMHEHHOE pacpoCTpaHEHUE, OTPAKEHUE M TPEJIOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTpaXCHHE CBETa, PA3JIOKCHHE OEOro CBETa B CIIEKTP M CJIOKCHHE CICKTPAIBHBIX IBETOB,
Aucnepcus CBETa, CCTCCTBCHHAA PAaAWMOAKTUBHOCTH, BO3HHKHOBCHHC JIMHENYaTOTO CIICKTpa
U3ITy4eHHs) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOICTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
naHHOE (PM3MUECKOE SBJICHHCE,

pacrno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (U3NUYECKUX SIBJICHUN B OKpYXKarolleM MHUpe (B TOM
qUCJIIC (1)I/I3I/I‘—IQCKI/IC SABJICHUA B NPUPOJAC: MPHUIMBBI U OTJIMUBBI, JBWKXCHUEC ITIJIAHCT Comngeunou
CUCTECMBI, PCAKTUBHOC [JBUIKCHHUEC JKUBBIX OPraHu3MOB, BOCIHPHATUC 3BYKOB JXHWBOTHBIMH,
3CMIICTPACCHUC, CEeiCMHUYECKHE BOJIHBI, IYHaAMH, 3X0, IB€TA TCJI, OIITUYCCKUC SABJICHUA B IIPUPOJIC,
OMoJIOTHYEeCKOEe JCHCTBHE BHIMMOTO, YIBTPA(UOJIETOBOTO M PEHTICHOBCKOTO W3JIYYCHUH,
€CTEeCTBEHHBIH PaJOAKTUBHBIN ()OH, KOCMHUYECKHE JTyIH, PAJANOAKTHBHOE U3TyUSHHE IPUPOTHBIX
MUHEpAJIOB, JEHCTBHE pAJHOAKTHBHBIX W3IYYCHWH HAa OpPraHM3M 4eJOBEKa), IMPH OSTOM
MEPEBOANUTH MPAKTUYCCKYIO 3a7]auy B YUEOHYIO, BBIICISATh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)
(hbUBUYECKUX SBICHUI;

OTHCBHIBATh HM3YYEHHBIC CBOMCTBA TNl W (PU3UYECKHE SIBJICHUS, HMCIOJB3Ys (H3MUECKUE
BEJIMYUHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBHIKEHUH, YCKOPECHHE,
nepeMeIeHue, MyTh, YIII0Basi CKOPOCTh, CHJIA TPEHHSI, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TaJeHHs, BEC Tela, MMITYJIbC TeJia, MMITYJIbC CHJIBI, MEXaHH4YecKas paboTa u
MOIITHOCTb, TIOTEHIIMAIbHAS SHEPTHS TeJIa, MMOHATOTO HAJl TOBEPXHOCTHIO 3EMJTH, IIOTCHIIMAIbHAS
SHEPTHUs CXKATOW MPYKUHBI, KHHETHUYECKAsI SHEPTHS, TOJTHAs MEXaHUYECKasi SHEPTHsi, IEPHO U
94acToTa KoJeOaHH, JIJIMHA BOJHBI, TPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, TIOKA3aTelb
MPEJIOMIICHHUS CPEJIbI), IPU OTIMCAHUH NIPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYUH, 0003HAUCHUS U SAUHUIIBI (PU3UUICCKUX BEIIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH W3yYCHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIINYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKUE SIBICHUS W TIPOIIECCHI, HCIOJIB3Ys 3aKOH
COXpaHCHHS DHEPTHHU, 3aKOH BCEMHUPHOTO TATOTCHUS, MPHHIIUAI CYIEPIIO3HMIIUU CHJI, MPHHIIUI
oTHOcUTeNnbHOCTH [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHSI UMITYIbCa, 3aKOHBI OTPAXKEHUS
U TIPEeIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHWCEN MPH SACPHBIX
peaxiusx, mpu 3ToM GOpMYIHPOBATH 3aKOH U 3aMHCHIBATH €T0 MATEMAaTUYECKOEBBIPAKEHUE;

OOBSACHATH (PU3UYECKHE MPOLIECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE CHTYallUid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHUE U3 2-3 TOTUYECKHX I1aroB C UCTIOIb30BAHUEM 2-3 U3yYEHHBIX CBONCTBA (PU3UUIECKHIX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemath pacu€THble 3aJa4d (OMUPAIOIIMECS HA CHCTeMYy M3 2-3 ypaBHEHUI), HCIIOJb3Ys
3aKOHBI ¥ POPMYIIBI, CBSI3BIBAIOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHaN3a yCIOBHS 3a1a4l
3aMMChIBAaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTAONIME WM M30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (OPMYIbl, HEOOXOIUMBIE [UIsI PEIICHHs, TMPOBOJUTH PacUY€Thl M OIEHUBATH



PEATMCTUYHOCTH MOJIyYEHHOTO 3HaUCHUsI (PU3UYECKON BEIIMUHMHBL,

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIHN (PU3UUYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHWE HCCIICOBaHMs, BBIICNIATH IPOBEPSEMOE MPEANOJIO0KEHUE, OLIEHUBAThH
NPaBUIBHOCTh TOPSAKA TPOBEICHHSI HCCIENIOBAHUSA, NMPOBOAUTH OIBITH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI TI0 HAOMIOACHHUIO (PU3UYECKUX SIBICHUI WM (PU3NYECKUX CBOHCTB Tl
(u3yyeHue BTOpOTOo 3akoHAa HpIOTOHA, 3aKOHA COXpaHEHHWsS] PHEPrUH, 3aBUCUMOCTH IEpHOJIa
KoJIeOaHWH IPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBHCUMOCTH OT
aMILTUTY/IbI MaJIbIX KOJEOAHMM, IPSIMOJIMHENHOE pAaCcIPOCTPAHEHUE CBETA, Pa3jIoKeHUE OerIoro
CBETa B CIEKTp, U3y4YEHUE CBOMICTB M300pa’keHUs B IUIOCKOM 3€pKajle U CBOMCTB M300pa’keHUs
npeaMera B coOuparolien JuH3e, HaOII0A€HNE CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3ITyUEHHUS]):
CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pynI0BaHUs, OMUCHIBATH X0
OTIBITA U €TO PE3YNIbTAaThl, JOPMYIUPOBATH BHIBOJIBI,

IIPOBOJUTH ITPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpEIeNisis CpeHee 3HaUCHHE
nu3MepseMoil BelnMuuHbl (POKYCHOE paccTOsiHME coOMparouieil JuH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHust (M3MEpPUTEIHHOTO MPUOopa);

MIPOBOJIUTH HCCIIE0BAHNE 3aBUCUMOCTEN (PU3MUYECKUX BEIMUNH C UCIIOJIb30BAHUEM MTPSIMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBIKEHUU 0€3 HadallbHOM
CKOPOCTH, IepuoJia KojaebaHui MaTeMaTUYeCKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXXKeHMsI CBETa OT yIyla MaJeHHs W yrja NpeJOMIIEHUS OT yriia MaJieHus): IUIaHuPOBATh
UCCIIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3YNIbTAThl MOIY4EHHOMN
3aBHCUMOCTH (PH3MUECKUX BEIWYMH B BHUJAE TaOMUI] W TPapUKOB, MPOBOIUTH BHIBOJBI IO
pe3yibTaTaM HcCle0BaHMUs;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMYUH (CPEeIHSS CKOPOCTh U YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOTO MaeHUS, )KECTKOCTD MPYXKUHBI,
KO3 (GUIIMEHT TPeHHUs! CKOJBKEHMs, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJieOaHU MaTeMaTHYECKOr0 U IPY>KUHHOTO MAasiTHUKOB, ONITHYECKas Cujia COOMpParoIie JINH3bI,
paavoaKTUBHBIN (DOH): TUIAHUPOBATh MU3MEPEHHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHHUSI, ClIeysl IPEATI0KEHHON MHCTPYKIIMH, BBIYUCIATH 3HAaU€HNUE BETUYUHBI U
aHAJIM3UPOBATH MOJTYUYCHHBIE PE3YNIbTaThl 'c YUETOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHU;

coOroAaTh MpaBuiia TEXHUKHU 0€3011aCHOCTHU MPU padoTe C 1abopaTOPHBIM 000PYIOBAaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKHU M3YYEHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOYKa,
abCoIOTHO TBEPAOE TEJO, TOYSUHBIN HCTOYHUK CBETa, JIy4, TOHKAs JIMH34, [IJIJaHeTapHask MOJIENb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO Si/1pa;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB C
WCII0JIb30BAHMEM UX OMHUCAaHMS (B TOM YHUCIE: CIUAOMETD, JATUYUKH MOJIOKEHUS, PACCTOSHUS U
YCKOpEHHS, pakKeTa, O3XOJIOT, OYKH, IMEepHUCKol, (QoToammapaT, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOI, MO3UMETp, kamepa BuibcoHa), MCMoNb3ys 3HAHHS O CBONCTBaX (U3NYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKHEe 3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
MU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKHX MPOIIECCOB MPU PEIICHUH YueOHO-TPAKTUYECKUX
3aJjay, ONTUYECKUE CXEMBbI Ul MOCTPOEHHs M300pakeHUIl B INIOCKOM 3epKajie U coOuparorieit
JIMH3E;

NPUBOAUTH TNpHUMEpHl  (HaXOIUTh HMHGOpPMALMIO O NpUMEpax) MPaKTHYECKOTO
UCTOJb30BaHUS (PU3NYECKUX 3HAHHMM B MOBCEJIHEBHOM XKM3HM Ul oOecrieueHus: 6e30MacHOCTH
npu oOpaleHuH ¢ NpudopaMH M TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHMs 3]I0pOBbsSl U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpene;

OCYILIECTBIATh MNOUCK HH(popManuun B HHTepHETE, CaMOCTOATENBHO (OPMYIUPYS
MIOMCKOBBIN 3aIIpOC, HAXOUTh ITYyTH OTPEAEICHUs JOCTOBEPHOCTH MOTy4eHHOM nH(popMarum Ha
OCHOBE UMEIOIINXCS 3HAaHUH U JONOJIHUTENbHBIX HICTOUHUKOB;

UCIOJb30BaTh MpPU BBHINOJIHEHUN YYEOHBIX 3aJlaHUil HAy4HO-TIOMYJISPHYIO JHMTEpaTypy,
CIpaBOYHBIE MaTepuanbl, pecypchl cetu MHTepHeT, BialeTh NpUEMaMH KOHCIIEKTUPOBAHMS



TEKCTa, mpeoOpa3oBaHus HH(POPMAIIH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHHSI Ha OCHOBE MH(OPMALUU U3
HECKOITBKHX HCTOYHHUKOB, Hy6JII/I‘-IHO NpCaACTaBJIATH PE3YJIbTAThI HpOGKTHOfI 501041
HCCIIEA0BATEIBCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30I0Th U3YYEHHBIN ITIOHATUHHBIN
anmapar M3y4yaeMmoro pasjena (U3MKd U COIPOBOXKAATh BBICTYIUICHHE MPE3CHTAIUECH ¢ yIETOM
0COOCHHOCTEH ayINTOPUN 00YJarOIIUXCSI.



