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HOACHUTEJIBHAA 3AIINCKA

Hepeqeﬂb HOPMATHUBHBIX ITPABOBLIX aKTOB

- Pabouas mporpamma 1o gpu3uke Ha ypoBHE OCHOBHOTO 001IEr0 00pa3oBaHus COCTaBIEHA Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUH K pe3ysIbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30oBaTeIbHOMN
MIPOTpaMMBl, IIPEJICTaBICHHBIX B DenepabHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
ocHoBHOTO 00mIero oopazosanus (PI'OC O0O0), a Takxke ¢ yuérom [IpumepHON IpOTrpaMMBI
Boctitanus v Konuenmuu npenonaBanus yaeonoro npeamera «dusnka» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit @enepanyu, pealnsiommux OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOIPAMMBI.

— ®enepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuu B Poccuiickoit
denepauuny;

— @enepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaAPTOM OCHOBHOTO O0ILIEro
oOpa3oBaHus, yTB. npuka3zoM Munnpocsemenus Poccun ot 31.05.2021 Ne 287 (nanee —
OI'oC 000).

— OcHoBnas O6pa3oatenbHas nporpamma OcHoBHoro Oo6mrero O6pazoBanus MOY «COII
c. IBanreeBka um. 1.d.JlpemoBa»

— IIpukazom MunucrepctBa npocsemienus: Poccuiickoit @epeparuum ot 18.07.2022 Ne 568 "O
BHECCHUMU H3MEHEHUU B (efepalbHbIi TOCYJapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
OCHOBHOTO 00111ero 00pa3oBaHusl, YTBEPKACHHbIN MpUKa3oM MUHUCTEPCTBA POCBEIICHUS
Poccniickoit ®eneparuu ot 31 mast 2021 r. Ne 287"

— Ilpukazom MunucrepcrBa npocpemienus Poccuiickoin ®depepamum ot 18.05.2023 Ne
370"0O6 yrBepxkaeHun deaepaabHOd 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO

obOpazoBaHus"
— Tlopsimkom OopraHM3alUy U OCYIIECTBICHUSI 00pa30BaTEILHON IESTEILHOCTH MO0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIpOrpaMMaM  — 00pa30BaTeIbHBIM IpPOTrpaMMaM Ha4daJIbHOTO

00111eT0, OCHOBHOTO OOIIEro M CpeaHero odmero oOpa3oBaHusl, YTBEPKICHHBIM MTPUKAa30M
MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 22.03.2021 Ne 115

1.2.2.IIpaBoycTaHaBIMBAIOIIMMU JOKYMEHTAMH U JTOKAJIbHBIMU HOPMATUBHBIMHU aKTaMH

o01eoOpazoBaTenbHOM opranuzanuu (anee — 00):

— VYcrasom OO;

— IlonoxxeHueM o cucteMe OLEHOK, MOopsaAKe, popMax U MEPUOTUIHOCTH TPOMEKYTOUHON

aTTectanuu oOyyaronuxcs (BKJItoyasi BHEYpOUHYIO I€ATEIbHOCTh, (GOPMUPOBAHUE KITIOYEBBIX

KOMIIETEHTHOCTEH, COI[MAILHOTO OIbITa) MyHUIIUIIATBHOTO 0011e00pa30BaTeIbHOrO

yupexxaenus «Cpeansisi o0meoopazoBaTenbHas mikosa ¢. FiBanteeska liBanTeeBckoro paiioHa

CaparoBckoii obmacTu»

HOEJN U 3AJAYHN U3YYEHUS YYEBHOI'O ITPEIMETA «®PU3UKA»

Llenu n3ydyeHus d)I/I3I/IKI/IZ

puoOpeTeHne NHTEpeca U CTPEMIIEHUS 00YJaIOIIMXCsl K HAYYHOMY U3Y4EHHIO MPUPO/IBI,
pa3BUTHE UX MHTEJUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUIA O HAYYHOM METO 1€ TIO3HaHMsI U (OPMHUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOIIEHHSI K OKPY>KAIOIIUM SIBJICHUSIM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3Y4EeHUsI OCHOB CTPOEHHS MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

(dbopmMupoBaHue IPeACTAaBICHUN 0 PO GUUKH TS Pa3BUTHS JPYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MIPEICTABICHUN O BO3MOXKHBIX cepax Oyayeit mpodeccuoHanbHON IeITeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEMY 00YUYEHHUIO B 3TOM HAIlPaBIICHHUH.

JlOCTIDKEHMEe ATUX [eJell Ha YPOBHE OCHOBHOI'O OGIJ.ICFO 06D3.30B8.HI/ISI obecreunBaeTCs PEIICHUEM
CICAYIONUX 3aaa4:




npuoOpeTeHue 3HaHUi O AUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHUYECKUX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHAX;

npuoOpeTeHne YMEHUH ONMCHIBATh U OOBICHATH (PU3NUYECKHE SBICHHS C HCIIOJIb30BAaHUEM
MOJIyYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCTIOIb30BaHUEM (PH3HUECKIX
MoO/IeJIel, TBOPUECKUX U MPAKTHKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0OJaTh TPUPOIHBIE SIBIICHUS U BBIIIOJHATH OMBITHI, JA00OpaTOpHBIE PA0OTHI U
HKCTIEPUMEHTAIBHBIE UCCIIEA0BAHUS C UCTIOIH30BAHUEM N3MEPHUTEIBHBIX IPHOOPOB;

ocBoeHHE TPUEMOB paboThI ¢ MHPOpMaIUeH (HU3NIECKOTO COACPKAHU, BKITIOUast HH(POPMAITUIO O
COBPEMEHHBIX TOCTWKCHUAX (DU3HMKH; aHATIN3 M KPUTHUECKOE OIICHUBAHNE WH(POPMAIINH;
3HAKOMCTBO CO chepamu MpodecCHOHATLHOM IEATEIIBHOCTH, CBSI3aHHBIMY C (DU3HKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

Paboyas nporpamma no kypcy «®usnka » GopMHpoBaIachk ¢ y4eToM padoueil mporpaMmsl
BocnuTanus. Paboyas nporpamMma cocTtaBieHa ¢ yuetoM Moyieil « [IkoapHbINH ypok», «DKCKYpCUH
Y TOXOJIbI», «OpraHu3aius IpeIMeTHO — 3CTETUUECKOU cpeabh», «[IpodopuenTtanms», B KOTOPBIX
MIPEACTABJICHBI BUIBI U (POPMBI ACSITEIILHOCTH, 00ECTICUNBAIOIINE PEATU3AINIO BOCITUTATEIHLHOTO
MOTEHIIMAaJa ypoKa.

Peanuzarust BocuTaTeIbHOTO MOTEHIIMANIA YPOKA MPEIIO0JIaraeT CIeIYIONIue BUIbI paboT:

1. IlpumeneHnEe HA YpOKE HHTEPAKTUBHBIX (OopM pabOTHI (IMCKYCCUH, KOH(PEPEHIINH, YPOKH —
WCCTIe0BaHUs, TPYIIIOBYIO M MTAPHYIO Pab0TY), KOTOPBIE MO3BOJIAT YCHIIUTH T00POKETATEIbHYIO
00CTaHOBKY Ha YPOKE M HE TOJBKO IOJIy4aTh OIBIT, HO U TPHOOPETaTh 3HAHMUS;

2. BxiiroueHne B ypOK UTPOBBIX MPOTIEAYP, VTS MOACPIKaHUSI MOTUBAITUH JACTEH K TIOTyYEHHUO
3HAHWM, YCTAHOBKH JI0OPOIKEIIaTeIbHOM aTMOC(hephl BO BpeMs ypOKa;

3. IIpoBenenne COOBITUIHHBIX YPOKOB, YPOKOB 3KCKYPCHI, KOTOPBIE PACIITUPSIOT 00pa30BaTEIbHOE
MIPOCTPAHCTBO MPEIMETa, BOCIUTHIBAET YBAKEHUE K UCTOPUUECKUM JIMYHOCTSIM, JIIOJSIM HayKH,
BOCITUTBIBAET JIIOO0OBB K ITPEKPACHOMY, K IPUPOJE, K POJHOMY Kparo, BOCIIUTHIBAIOT YBAXKEHHE K
JIOJIIM TPyJia, 0CO3HAHHOMY BBIOODPY Mpodeccuu;

4. Ucnonp3oBanue MKT — TexHONOTHIA, KOTOpPBIE TOAACPKUBAIOT COBPEMEHHBIE AKTUBHOCTHU
00yJaroImXcs;

5. CMBICIIOBOE YTEHHE, KOTOPOE MO3BOJISIET MOBBICUTH HE TOJILKO IIPEIMETHBIE PE3YIbTATHI, HO U
YCHJIUTh BOCHUTATEIbHBIA NOTEHIIHUAN, YePe3 MOJIHOE OCMBICIICHUE MPOUYNTAHHOTO TEKCTa U
MOCJIEYIOLIETO €ro 00CYXKICHHUS;

6. UccnenoBaTenbekasi U MPOEKTHAS JESITEbHOCTb, TO3BOJIAIONIAs TPUOOPETaTh MIKOJIbHIUKAM HABBIK
CaMOCTOSITEJIBHOTO PELICHHS TEOPETUUECKOM MPOOIEMbl, HaBbIK TeHEPUPOBAHUS U 0(hopMIICHUS
cOOCTBEHHBIX HJIel, HAaBBIK MMyOJIMYHOTO BBICTYIUICHHUS [I€pe]l ayJUTOPUEH, HaBBIK apryMEHTHPOBAHUS
Y OTCTaMBaHUS CBOEH TOYKH 3pEHUs

Jl11s moCTHKEHUS BOCIIUTATENBHBIX 33/1a4 YPOKa UCTIOIB3YIOTCSI COLUOKYIbTYPHBIE TEXHOIOTHH:
TEXHOJIOTUS IPUCOCTUHEHUS;

TEXHOJIOTHS Pa3BUTHS LIETIOCTHOTO BOCIIPHUATHS U MBIIUICHHUS,

TEXHOJIOTUS pa3BUTHUS YyBCTBOBAHMS,

TEXHOJIOTUS pa3BUTHSI MOTHBAINH;

TEXHOJIOTHS pa3BUTHUS JTUYHOCTH;

TEXHOJIOTHS PA3BUTHUS TPYIIIHI;

TEXHOJIOTHS pa3BUTHUS pecypca ycrexa;

OCHOBY COIIMOKYIBTYPHBIX TEXHOJIOTHI COCTABIISET UAesd aKTUBHOTO 0Oy4eHUS U BOCIUTAHUs, KOTJa
OJIHOBPEMEHHO pabOTalOT MATh aCMEKTOB: COAEPKATEIbHBIM, KOMMYHUKATHUBHBIN, YITPABICHYECKUH,
MICUXOJIOTMYECKUH, COLIMOKYIIbTYPHBIH.

Hcnonb3oBanue akTUBHBIX (GOpM pabOTHI SBISIOTCS BaXKHBIM YCIOBHEM MPEBPAIEHUs] 0OBIYHOTO
ypOKa B BOCHHUTHIBAIOLIUIN YPOK. DTO CIIOCOOCTBYET:

e (OCBOEHHUIO COLMOKYJIBTYPHBIX U JYXOBHO-HPABCTBEHHBIX KATETOPUI HA YPOBHE JTUYHOCTHOTO

pa3BUTHUS;

e Pa3zButuio 3¢ (heKTUBHOTO OOIICHHUS,;

e Pa3BuTHIO yIIpaBICHUECKUX CIIOCOOHOCTENH;



° CDOpMI/IpOBaHI/IIO MOTHUBAIMM Ha COBMCCTHOC JOCTUKCHUEC 3HAYUMBIX PC3YyJIbTATOB,
e [Ipuobperenue COMOKYIBTYPHOTO OIBIT

MECTO YYEBHOT'O IIPE/IMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBum ¢ ®I'OC OO0 ¢dusuka sBisercs 00s3aTeIbHBIM PEIMETOM Ha YPOBHE OCHOBHOTO
obmiero odpazoBanwus. JlaHHas mporpaMMa MpeaycMaTpuBaeT n3ydeHue (pu3uku Ha 6a30BOM YpOBHE B
00bEéMe 238 1 3a Tpu To1a 00y4eHus 1o 2 4 B HeAe 0 B 7 1 § KJlaccax v 1o 3 4 B HEZJETo B 9 Kiacce.

YMK YYEBHOI'O TIPEJMETA

- YueOnuk : A.B.Ilepeimkun «®Pusnka,’7 knace» - Mocksa, dpoda, 2019

-Vuebnuk : A.B.Ilepeimkun «Pu3nka,8 kimace» - Mocksa, poda, 2019

-Yuebnuk : A.B.Ileppiikun, E.M.I'yTHuk «®u3uka,9 xknace» - Mocksa, poda, 2017

-Vuebnuk : A.B.Ileprimkun, «®Pusuka,9 kimaccy - Mocksa, Jk3amen, 2021

-VYyebnuk : I'.5. Mskumes, b.b. byxosues, H.H. Corckuii , Knaccuueckuii kypc «®usuka, 10 xmace»
- Mockaa, [Ipocsemenue, 2021

-Yuebnuk : I'.SI. Mskumes, b.b. byxosues, B.M.Yapyrun ,Knaccuueckuii kypc «®Pusuka,l1 kmace»
- Mockaa, [Ipocsemenne, 2022

COILEP KAHUE YYEBHOI'O ITPEJIMETA

- KPATKAS XAPAKTEPUCTUKA COAEPKAHUS ITIPEJIMETA

Kypc ¢pusnkn — crcteMooOpa3yromuii AJ1si €CTECTBEHHO-HAYYHBIX YUECOHBIX IPEIMETOB, IIOCKOIBKY
(du3nveckre 3aKOHbI JIE)KAT B OCHOBE IIPOIIECCOB U SIBJICHHUH, H3y9aEeMbIX XHMHEH, ONOJIOTHEH,
acTpoHoMHUel U pusndeckoit reorpadueii. Dusuka — 3T0 MpeaAMET, KOTOPHIA HE TOJHKO BHOCHT
OCHOBHOM BKJI]] B €CTECTBCHHO-HAYYHYIO KapTUHY MUPa, HO U MPEIOCTaBIseT HanboJiee sICHbIC
00pa3ibl MPUMEHEHUS] HAyYHOTO METOIa MO3HAHUS, T. €. C1I0c00a MOTyUeHHs IOCTOBEPHBIX 3HAHHUN O
mupe. Hakoner, pusnka — 3T0 mpeaMer, KOTOPBIA Hapsiy ¢ APYTHMH €CTECTBEHHO-HAYIHBIMU
MpeIMeTaMu JIOJDKEH JAaTh NIKOJIbHUKAM MPECTaBICHUE 00 YBIEKATEIIbHOCTA HAYYHOTO
WCCIICIOBAHUS U PAJIOCTH CAMOCTOSITEIIBHOTO OTKPHITHS HOBOTO 3HaHMs. OjHA U3 TJIaBHBIX 3a71a4
(bu3mvIeckoro oOpazoBaHMs B CTPYKType 00I1ero oopa3zoBaHus COCTOUT B (POPMUPOBAHUHT
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHON MacChl 00y4aromuxcs, KOTOpbIe
B JlaJIbHEHIIIEM OYAyT 3aHSITHI B CaMbIX pa3HO0Opa3HbIX cepax JaesrenbHocTd. Ho He MeHee BaKHOM
3ajaueii sIBJISICTCS BBISIBJICHUE H MTOITOTOBKA TAJIAHTIUBBIX MOJIOBIX JIFOJCH JIJIsl IIPOIOKEHUS
o0pa3oBaHus U AajbHEUIICH TPOPECCHOHATBHOMN IEATEILHOCTH B 00JIACTH €CTECTBEHHO -HAYYHBIX
UCCIIEIOBAaHUM U CO3JJaHUH HOBBIX TeXHOJIOTUN. COTJIacCHO MPUHATOMY B MEKIYHAPOIHOM
cooOImiecTBe ornpeeNeHo, «EcTecTBeHHO-HayYHasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKA
3aHUMAaTh aKTUBHYIO TPAXKIAHCKYIO TIO3UIIMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C
€CTECTBEHHBIMHU HayKaMH, ¥ €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU UJICIMHU.
Hay4HO rpaMOTHBIH YEJIOBEK CTPEMHTCS Y4aCTBOBATh B apryMEHTHPOBAHHOM OOCYXKJICHUU MPOOIIEM,
OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSM,YTO TpeOyeT OT HETO CIEeIYIOIINUX
KOMITETEHTHOCTEH:

— Hay4HO OOBSICHSTH SIBICHUS,

— OIIEHUBATh ¥ MOHUMATh 0COOEHHOCTH HAyYHOTO UCCIEI0BaHUS,

— WHTEPIPETUPOBATH JaHHBIE U UCIOIB30BaTh HAYYHBIE 10KA3aTeIbCTBA ISl IOMYyYSHHS BBIBOJOB.)»
N3ydenue pu3uku ciocoOHO BHECTH PEIIAIONINI BKIaA B (POpMHpPOBaHIE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH O0yYarOIIHXCS.

7 KJIIACC
Pa3nes 1. @u3uka u e€ posib B NO3HAHUHN OKPY/KAIOIIEro MUpa
dusnka — Hayka O NpUpoje, Hu3ydaeT (GHU3NYECKHE SBJICHUSA: MEXaHHUYECKHe, TeIJIOBbIE,

QJICKTPUYCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC.



Oduznyeckue BenuuuHbl. M3mepenue ¢usznueckux BenmuuuH. Ousndeckue npudopsl. [lorpenHocTs
n3MepeHu. Mex1yHapoaHas CUCTEMA EUHULL.

Kak ¢usmka m apyrue ecTecTBEHHBbIE HAYKM H3Y4YaloT Mpupony. EcTecTBeHHOHAydHBIH METO.
MO3HAHUA: HAONIOJICHHE, MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBIXKEHHE THIIOTE3, HKCIEPHUMEHT I10
MPOBEpKE THUIIOTe3, OOBsCHEHWE HaOmogaemMoro sBieHus. OnucaHue QU3NYECKUX SBICHUN C
IIOMOILIBIO MOJIEIIEH.

JdeMoHcTpauuu

1. Mexanuyeckue, TEIJIOBBIC, FICKTPUUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUSL.

2. ®usnueckre NpuOOPsl U MPOIEAYPa MPSIMBIX H3MEPESHUN aHAJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.

JlabopaTopHbie paGoThbl U ONBITHI

1. OnpeneneHue 1EHbI I€JICHUST TIKaIbl U3MEPUTEIHLHOTO TpHOOpa.

2. VI3mepeHune pacCcToOsIHUM.

3. N3smepenue o0bEMa KUIAKOCTH U TBEPIOTO TeA.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenue temriepatypbl Ipy MOMOLIH KUIKOCTHOTO TEPMOMETPA U AATUYNKA TEMIIEPATYPHI.

6. IlpoBeneHue uccinenoBaHus MO MPOBEPKE THIIOTE3bl: AATBHOCTH MOJETA IIApUKa, MYLIEHHOTO
TOPU30HTAJIBHO, T€M 00JIbIlIe, UeM 0OJIbIlIE€ BHICOTA ITYCKA.

Pa3nen 2. [lepBonauyanbHble CBeleHUS 0 CTPOCHHUH BelllecTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, WX pa3Mmepbl. ONbITHL, JOKa3bIBAIOUIUE AMCKPETHOE
CTpOEHHE BEIeCTBa.

JIBukeHue vactul BemiecTBa. CBsi3b CKOPOCTU JBMXKEHHUS YAcTHIl C TeMIeparypoil. bpoyHoBckoe
nekenue, nuddysus. BzanmonelcTBre 4acTrIl BeMEeCTBa: MPUTHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOEHHUE ra30B, )KUJIKOCTEH 1 TBEPABIX (KPUCTAIIIMUECKUX) TE.
B3anMocBsI3b MeXIy CBOWCTBAaMHM BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX M WX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHMM BOJIbl. B3aMMOCBSI3b MEXIy CBOM -
CTBAMM BEILECTB B pPa3HbIX arperaTHbIX COCTOSHHUSAX W HMX ATOMHOMOJIEKYJSPHBIM CTPOEHUEM.
Oc00EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

JdemoHcTpauuu

1. Habmronenne OpPOYHOBCKOTO JIBHIKEHUS.

2. Habmonenue muddysum.

3. HabGmronenue siBieHuii, 0OBbSCHIIOUIUXCS TPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUIL BEIIECTB.

JlaGopaTopHblie padoThbI M ONBITHI

1. Ornenka quamerpa aToMa METOJIOM PSIOB (C HCTONb30BaHUEM doTorpaduii).

2. OnbITHl IO HAOIOICHUIO TETNIOBOTO PACIIUPEHHS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUSI.

Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBUM

Mexanuueckoe aBuxkeHue. PaBHOMepHOe U HepaBHOMepHOe nBHxkeHue. Ckopocth. Cpennss
CKOPOCTb IPU HEPABHOMEPHOM JIBKEHHMH. Pacuér myTu U BpeMEHU ABUKEHUSI.

SBnenue mHepuuu. 3aKOH WMHepUuHU. B3auMmopelcTBue Ten Kak MPUYMHA M3MEHEHHUS CKOPOCTH
JNBUKEHHUs Tell. Macca kak Mepa MHepTHOCTH Tena. [lnotHocTs BemiecTBa. CBs3b MJIOTHOCTU € KOJIM-
YeCTBOM MOJIEKYII B €MHHIIE 00bEMa BelleCcTBa.

Cuna kak xapakTepucTuka B3aumojenctsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl
C MOMOIIBIO0 JUHAMOMETpA. SIBIE€HUE TATOTEHUs U cuia TskecTu. Cuia TSKECTH Ha IPYTuX IJIaHeTax
(MC). Bec Tena. Heecomocth. CroXeHME CHUJI, HalpaBIEHHBIX MO OJHOH  MpPsMOM.
PaBHopelicTByromas cuii. Cuna TpeHus. TpeHue CKOJIbKEHUsI M TPEeHUE MOKos. TpeHue B mpupoae 1
texauke (MC).

JdeMoHcTpanuu

1. HaGmroieHne MeXaHu4eCKOro IBHKEHHS Tela.

2. 3Mepenune CKOpoCTH MPSAMOIMHENHOTO IBUKEHHUS.

3. HabmronieHue siBeHUS MHEPIIHHL.

4. HaGmroneHue n3MEeHEHHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHHUE Macc 10 B3aUMOJIEHCTBUIO TEL.

6. CioxeHue cujl, HaMpaBJIEHHBIX 110 OJHOM MPSMOIL.

JlabopaTopHbie pa0oThbl U ONBITHI



1. OmpeneneHue CKOPOCTH  PABHOMEPHOIO  JIBMJKEHHMSI  (IIApUKa B JKUJKOCTH, MOJEIU
AIIEKTPUYECKOT'0 aBTOMOOWIIS U T. 11.).

2. OnpeneneHue CpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM [apuKa MO HAKJIOHHOH IJIOCKOCTH.

3. OnpeneneHue IOTHOCTH TBEPIOTO Tea.

4. OmbIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb pacTsKeHHs (aedopMmaiy) MTPYKUHBI  OT
IIPUIIOKEHHOHN CHUIIBI.

5. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tella U Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBnenue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

HaBnenue. CnocoObl yMEHBIICHUS M yBeIWYeHUs JaBjeHus. J[laBienwe raza. 3aBUCHMOCTH
NaBJeHUs rasa or o0b&Ma, temmeparypsl. [lepenaua naBneHus TBEPABIMU TEJIAMH, JKUJIKOCTAMH M
razamu. 3akoH [lackans. [IlHeBMaTHyeckue MalIuHbl. 3aBUCUMOCTD JIaBJICHUS KUIAKOCTH OT TJTyOUHBI.
I'unpocratuueckuii mapanoke. CooOuiaromuecs cocyapl. I napaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emsin U atmMocdepHoe naBieHue. [IpudMHBI CyIIECTBOBAHUS BO3IYLIHOM 000JOYKH
3emmu. Ombit Toppuuennmu. M3mepeHue arMochepHOTO [aBlieHUSA. 3aBUCUMOCTh aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops! 11 u3Mepenus atMoc(hepHOTo JaBICHUSI.

JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tesio. BeITankuBaromias (apxumenoBa) cuia.
3akon Apxumena. [1naBanue ten. BozayxoriaBanue.

JdeMoHcTpanuu

1. 3aBHUCUMOCTb JJaBJIEHUSA ra3a OT TEMIIEPATYPBHI.

2. [lepenaya gaBiaeHUS )KUIKOCTHIO U TA30M.

3. CooOmiaromiuecst COCypl.

4. I'mapaBiandecKuil mpecc.

5. [IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCHUMOCTh BBITAIKHUBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Telna M IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YcinoBue miaBaHUS TeN: MUIABaHWE WM TOTPYKEHUE Tl B 3aBHCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEW Tena U )KUJIKOCTH.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YaCTH Tea.

2. OnpeneneHre BhITAIKMBAIOIICH CUIIbI, IEHCTBYIOIIEH HA TEJO, MOTPY>KEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha TEIO B KUAKOCTH, OT
Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCHMOCTH BBITAJIKUBAIOLICH CHIIBL, JIEHCTBYIOIIEH Ha TElO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUIKOCTH.

5. KoHcrpyupoBaHue apeoMeTpa WM KOHCTPYMpPOBaHUE JIOAKM U ONIpeleseHue  eé
rpy30M0IBEMHOCTH.

Pa3znea 5. PaboTra u MOIIHOCTB. DHEPIUsi

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBmio paBHOBecHsl pblyara.
[Ipumenenne mpaBuia paBHOBeCHUsl pblyara K 010ky. «3osotoe mpaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckasi sHeprus. KuHernueckass U nmoteHuManbHas >Heprus. [IpeBpamieHue oJHOTO BUAA
MEXaHUYECKOM PHEPTUU B IpYroil. 3aKOH COXpaHEHUsI SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu

[IpuMepsl NPOCTHIX MEXAHU3MOB

JlabopaTopHbie pa0oThbI U ONBITHI

1. Onpenenenue pabOThl CUIBI TPEHUS MPH PABHOMEPHOM JBIKEHHUW Teja MO TOPU30HTATHHOU
MMOBEPXHOCTH.

2. WccnenoBanue ycioBU paBHOBECHS pblyara.

3. U3mepenue KIIJ] HakIOHHOM MIIOCKOCTH.

4. V3yueHue 3aKk0Ha COXpAaHEHUS MEXaHUYECKON SHEPTHUU.



8 KJIACC

Paznen 1. TenioBble siBaeHUs

Mopnenu TBEPAOrO, >KHIKOTO W Ta3000pa3HOr0 COCTOSHUK BemiecTBa. Kpucrainudeckue u
amopdubie Tema. OOBSICHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEN HAa OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. CMauuBaHUe W KallWUISIPHBIC siBJIeHUA. TemioBoe pacuimpeHue
U CXKaTue.

Temmnepatypa. CBsi3b TEeMIEpaTyphbl CO CKOPOCTHIO TEIIJIOBOTO JABUKEHHUS YACTHIL.

Buyrpennsisa sneprust CriocoObl U3MEHEHUSI BHYTPEHHEW SHEPTHH: TEIUIONepeada U COBEPIICHUE
paboTel. BuJel TeruIoniepeaun: TeriIonpoOBOIHOCT, KOHBEKITHUS, H3TyUCHUE.

KonuuecTBo TeminoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeTI00OMEH M TEIJIOBOE PAaBHOBECHE.
VYpaBHeHHE TeIIoBOTO OanaHca. [ImaBieHne W OTBEpACBAHHE KPUCTAUTMYCCKUX BEIICCTB. Y ICib-
Has TerioTa TuiaBieHus. [lapooOpazoBanue u kouaeHcamus. Ucnapenne (MC). Kunenue. Y nenbHast
TEIUIOTa TapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpAaTypbl KUIIEHHS OT aTMOC(EPHOTO JIaBJICHHS.
Brnaxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeibHas TEMJI0Ta CrOPaHUSL.

[Mpunnuner padotel TemwmoBbix asurateneit. KIIJ temnoBoro nsuratens. TeroBble NBUTATENN U

3amuTa okpyxaromen cpeasl (MC). 3akoH coxpaHEHMs] W MPEBpallleHUs] SHEPTUU B TEIUIOBBIX IPO-
neccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyzun

. HabGmonenue siBeHnit CMauyruBaHUs M KaWJUISIPHBIX SBICHUN
. Habnroienue TemnoBoro pacimupeHust Tei

. UsMeHeHue naBieHus ra3a npu M3MeHEeHUH 00bEMa U HarpeBaHUU WM OXJIaKICHUU
. [IpaBua usMepeHus TemMnepaTypbl

. Bunel Tenonepenaun

. OxnaxeHre npu CoBepIIEHUU pabOThI

. HarpeBanue npu coBepiienru paboThl BHEITHUMHU CUJIaMU
10. CpaBHEHUE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB

11. HaGnronenne kumeHus

12 .HabmrofeHue nocTosiHCTBA TEMIEPaTyphl MPH MJIaBICHUU
13. Monenu TenIoOBbIX ABUraTEIEH

031N DN kW~

Ne)

Jlabopamopnuwie pabomut u onvimal

1. OnbITHI 1O OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTIKEHUS

2. OnbBITH IO BRIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTK caxapa

3. OnbITHI IO HAOIIOACHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TSI

4. OmnpenerneHue NaBiCHUS BO3AyXa B OAIUIOHE IIITPULIA

5. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0b&Ma U HarpeBaHus UM
OXJIAXK ICHUS

6. IIpoBepka rHIOTE3bl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTH B TEPMOMETPHUUYCCKOM
TpyOKe OT TeMIepaTypsl

7. HabnroneHue w3MeHEHHs] BHYTPEHHEW DHEpPIHU Tella B pe3yiabTaTe TeIulonepenadn U padoTh
BHEIITHUX CHUJI

8. UccrnenoBaHue sBIIeHUS TEIIOOOMEHA MPU CMEITUBAHUHU XOJIOIHOM U TOpsiuell BOIbI

9. OmnpeneneHue KOIMYECTBA TEIMJIOTHI, MOTYYEHHOTO BOJOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJTUYECKUM IIIUHAPOM

10. Onpenenenne yneabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpoiecca UCIapeHus

12. Onpenenenre OTHOCUTENHLHOM BIIaXKHOCTH BO3/IyXa

13. Onpenenenuie yaeabHOU TEMJIOTHI MIJIaBICHUS JIb/1a



Paszoen 2. dnekmpuueckue u MazHumMHble A61EHUA

Onektpuzanus Tea. J[Ba poja 3ieKTpudecKux 3apsaaoB. BzaumoeiicTBre 3apsKeHHBIX Tel. 3aKOH
KynoHna (3aBUCMMOCTD CHJIBI B3aUMOJIEUCTBHUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTO THUS
MEXAY TeJIaMu).

Onexktpuueckoe mnone. Hanpspk€HHOCTh anekTpuyeckoro mnosis. [lpuHumn — cyneprno3unuu
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTApHBIA 3JekTpuueckuil 3apsia. CrtpoeHuwe artoma.
[IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia.

DneKTpUYECKUi TOK. YCJIOBHS CYHIECTBOBAHMSI 3JEKTPUUECKOIO TOKA. VMICTOYHMKHM MOCTOSHHOTO
TOKa. JIecTBUSI SJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUU TOK B
KUAKOCTAX U razax.

Onextpuueckass nenb. Cuna Toka. DnekTpuyeckoe HarpsbkeHue. CONpoTHUBIEHHE HPOBOJHHUKA.
VYaenpHOE compoTHBiIEHHE BemiecTBa. 3akoH Oma i ydactka uenu. llociemoBaTtenbHoe U
napajuiesIbHOEe CO€AMHEHNE TIPOBOIHUKOB.

PabGora u MomHOCTH 3nekTpuyeckoro Toka. 3akoH Jlxoyns— JleHma. Dnekrpuyeckue LENU U
MOTPEOUTENN dIEKTPUUECKOM 3Heprun B ObITy. KOopoTKoe 3aMbIkaHueE.

[ToctosiHHbIE MarHuTHL. B3amMoaeicTBUE MOCTOSHHBIX MarHUTOB. MarHUTHOE mosie. MarHuTHOE
noJie 3eMJIM M €ro 3HaueHue AJs ®Ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE nosje 3JeKTPUUECKOro
ToKa. [IpuMeHeHne a1eKTpOMarHuToB B TeXHUKE. JleficTBIe MAarHUTHOTO MOJISE HA IPOBOJHUK C TOKOM.
DneKTpoJBUraTeNb TOCTOSHHOIO ToKa. lcronb30BaHME »AIEKTpoOJBHUraTesel B TEXHHUYECKHX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Dapajnes. SBneHue 3aeKTpoMarHUTHOM MHAYKUMH. [IpaBuno Jlenua. DnexktporeHeparop.
CriocoObl MOTy4YeHUsT SJAEKTPUUYSCKON SHEPTHH. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEepruu.

Hemoncmpayuu

DJIeKTpU3aIys Tei

JIBa poa 3JIEKTPUYECKHUX 3apSAI0B U B3AMMOJCHCTBHE 3apSXKEHHBIX TEJ
YCTpoHCTBO U IEUCTBUE AIEKTPOCKOTIA

DJIEKTpOCTaTUYECKasT MHIYKLIHS

3aKOH COXpaHEHHUs ICKTPUUECKUX 3aps 0B

[IpoBOTHUKY W JUAIEKTPUKHU

MoaenupoBaHHue CUIIOBBIX JUHUMA 3JIEKTPUYECKOTO TOJISI

M cTOUHMKH NOCTOSIHHOTO TOKa

JlelicTBUS PJIEKTPUUECKOTO TOKa

10. DneKkTpuUecKuid TOK B 5 KUJIKOCTH

11. I'a30BbIit pa3psg

12. I3MepeHue cuibl TOKa aMIIepMEeTpOM

13. VI3MepeHue 3JIEeKTPUYECKOTO HANPSHKEHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTUBIICHUN

15. B3aumoaencTeie NOCTOSIHHBIX MArHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeiCHHUs MOJIOCOB MarHuTa
17. MoaenupoBaHu€e MarHUTHBIX NOJIEH MOCTOSIHHBIX MAarHUTOB

18. OnsIT Opcrena

19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMarHUT

20. [eficTBUe MAarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM

21 DnexkTpoABUraTeab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBJIICHUA 3J€KTPOMArHUTHOM MHAYKIIMHU

23. OnbiTel Gapanes

24. 3aBUCUMOCTb HaIlPaBJIECHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUN €ro BO3HUKHOBEHHS
25. DieKTporeHepaTop MOCTOSHHOTO TOKa

CoNoR~LWNE

Jlabopamopusie pabomot u onvimul
1. OmnbIThl 10 HAOTIOACHUIO ANEKTPU3ANNY TET UHAYKIMEH U TPU COTPUKOCHOBEHHUH



. HccnenoBanue 1eiCTBUS 3JEKTPUUECKOTO NOJIS HA IIPOBOJHUKH U JUBIEKTPUKU
. Cbopka 1 mpoBepKa padOThI AEKTPHUUECKON IIETTH MTOCTOSIHHOTO TOKA
. 3MepeHue u peryanupoBaHue CUIIbI TOKA

5. M3Mmepenue u peryaupoBaHyie HaIpsuKEHUs

6. MHccremoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 PpEe3UCTOp, OT COMPOTHBIICHUS
pe3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE

7. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJIHUKA OT €T0
JUIMHBI, IJIOLIAAH TOTIEPEYHOr0 CEYeHUs U MaTepuaia

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKECHUHA MPH TIOCIEAOBATEIHEHOM COCIUHEHUU JBYX
pe3UCTOpPOB

9. TIlpoBepka mpaBuiia Isi CUIIBI TOKA MPH MAPAIIEIIEHOM COSTMHEHUH PE3HCTOPOB

10. Onpenenennie paboThl AMEKTPUUECKOTO TOKA, UIYILETO Yepe3 PEe3UCTOP

11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOpE

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILLETO Yepe3 JaMIOUKy, OT HalpsHKeHHUs Ha Hel

13. Onpenenenne KI1/] narpeBarens

14. UccnenoBanue MarHUTHOTO B3aUMO/IEUCTBUS TOCTOSIHHBIX MarHUTOB

15. 3yueHne MarHuTHOTO MOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEUHEHUH U pa3/IeIeHUN

16. UccnenoBanue neMcTBUS 3JIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY

17. OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHSI KATYIIKH C TOKOM U MarHUTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE

18. 3yyeHune aeicTBUS MAarHUTHOTO ITOJISI HA MPOBOJIHUK C TOKOM

19. KoncrpyupoBaHue U u3ydyeHHe pabOThI AJIEKTPOABUTATEINS

20. Usmepenue KII/] anekTpoBUraTeabHON yCTaHOBKU

21. OnbITEI IO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIMU: MCCIECJOBAHNE W3MEHEHUHN
3HAYEHUS U HAIIPABJICHUS HHIYKIIMOHHOTO TOKA.

BN

9 KJIACC

Pa3nen 1. Mexann4yeckue siBJICHUSA

Mexannueckoe JaBmkKeHWe. MarepuanpHas Touka. Cucrtema oTcuéra. OTHOCUTEIBLHOCTH
MEXaHMYECKOrO0  JBWXeHHUs. PaBHOMepHOe  mpsAMOJIMHEWHOEe  JBMXeHue. HepaBHOomepHOE
NpsAMOJIMHENHOE IBH>KeHHE. CpellHsAsl U MTHOBEHHAs1 CKOPOCTh TeJIa PYU HEPABHOMEPHOM JIBUKEHHUU.

Yckopenue. PaBHOyckopeHHOE npsiMosInHelHOe BrkeHue. CBoOoaHoe nageHue. OnbiThl [amunes.

PaBHoMepHOe nBmxeHue 1o okpyxHoctu. Ilepuoa u yacrora oGpamienus. JluneliHas u yrimosas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH HreroTtona. Bropoit 3akon Hbiorona. Tperuit 3akoH Herotona. [Ipuniun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cUlla TPEHHUS CKOJIBKEHMS, CHJIA TPEHUS IOKOS,
JIpYrue BUIbl TPEHUSL.

Cuna TsOKeCTH U 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEeHHE CBOOOAHOrO majeHus. J[BukeHue
waneT Bokpyr Cousnna (MC). [lepBast kocMuueckas CKOpocTs. HeBecoMoCTh U IiEperpy3Ku.

PaBHOBecue matepuanbHOW Touku. AOconoTHO TBEpHoe Teno. PaBHOBecume TBEpIOro Tena ¢
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynse tena. MI3Menenne nmmynbca. UMnynbse cuiibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTruBHOE
nsuxenne (MC).

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa CHUl TSXKECTH, yNPYyroctu, TpeHus CBs3b SHEPTUU U
pabotel [loTeHnmanpHas SHEPTUS Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnmnansHas sHep-
rusi cxatol npyxuHbl. Kunermueckas sHeprus. Teopema O KHUHETHYECKON OJHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU.

JdeMoHcTpanuu

1. HabnropeHrne MEXaHUYECKOTO JABIKEHUS TeJla OTHOCUTENILHO Pa3HbIX TEN OTCUéTa

2. CpaBHeHHE MyTel W TPAaeKTOPUI ABMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIHHO PAa3HBIX TEN
OTCYETa

3. H3MepeHmne cKOpOCTH U YCKOPEHUS MPSMOIUHEHHOTO IBIKECHUS

4. HWccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBMXKCHUS

5. HabmroneHne qBUKEHUS Tella 0 OKPYKHOCTH



6. HaGmonenne MeXaHMYEeCKHX SIBIICHUH, MPOUCXOAANNX B cuctemMe orcuéra «Tenmexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCUTENILHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTb YCKOPEHHS Te€Jla OT MACChI TeJla U JCHCTBYIOLIEH Ha HETO CUJIbI

8. Halumonenue paBeHCTBa CUJI TIPH B3aUMOJICHCTBUHU TET

9. M3meHeHue Beca Tena MpH YCKOPEHHOM JBHKEHUH

10.ITepenaua umnysbca Ipu B3aUMOICHCTBUH Tl

11.IIpeoGpa3oBanust SHEPTHH MTPU B3aUMOJICHCTBUHN TET

12.CoxpaHeHue UMIlyJbca Ipyu HEYIPYroM B3auMOJEHCTBUU

13.CoxpaHeHue UMILyJIbca IpU a0COJIOTHO YIIPYTrOM B3aUMOJAECHCTBUU

14.HabmroieHre peakTUBHOTO JIBYKCHUS

15.CoxpaneHre MeXaHUYECKOH SHEPTHH IIPU CBOOOTHOM TaICHUH

16. CoxpaHneHne MEXaHUYECKOI SHEPTUU IIPU JBMKEHUU Tela MO JCHCTBUEM NPYKUHBI

JlabopaTopHbie paGoThl U ONBITHI

1. KoucTtpympoBaHue TpakTa Uil pa3roHa M JAIFHEHIIEr0 paBHOMEPHOTO JIBWKCHHS IIapHKa WITH
TEJIeKKHI

2. OrmpeneneHne CpeaHEeH CKOPOCTH CKOJILKEHUS OpycKa WM JBHIKEHUS IIapHKa MO HAKIOHHOM
IJI0CKOCTH

3. Ompenenenue yCKOPEHHS TeJa IPU PaBHOYCKOPEHHOM JIBIKEHHUH TI0 HAKIIOHHOH IJIOCKOCTH

4. HWccrnenoBaHue 3aBUCHMOCTH NYTH OT BpPEMEHM IPU PAaBHOYCKOPEHHOM JIBIKEHUH 0e3
Ha4yaJbHON CKOPOCTH

5. IlpoBepka rumoTesnl: €CiM IPU PaBHOYCKOPEHHOM JBM)KEHMM 0e3 HaualbHOW CKOPOCTH IyTH
OTHOCSITCS KaK PsJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHH OTHHAKOBHI

6. VccrnemoBaHne 3aBUCMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIIBI HOPMAaJIbHOTO JIaBJICHUS

7. Omnpenenenne kodphuueHTa TPEHUS CKOJIbKEHUS

8. Ompenenenue kECTKOCTH NMPYKUHBI

9. Omnpenenenue pabOThHl CUIIBI TPEHHS MPH PAaBHOMEPHOM [BM)KEHUHU Tejla 10 TOPU3OHTAIbHOMN
MIOBEPXHOCTH

10.0npenenenrie  paboThl  CWJIBI  yIPYrOCTH TPU  TOIBEME Tpy3a C HUCIOJIh30BAHHUEM
HEMO/BM)KHOTO U TIOJBHKHOTO OJIOKOB

11.13y4yenune 3akoHa COXpAHEHUS SHEPTUHU

Pazoen 2. Mexanuueckue Ko1edanus u 60JiHbl

KonebarenbHoe apmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUMN: MEpUOM, 4acTOTa, aMIUIUTY/IA.
Matemaruueckuil ¥ Ipy>KUHHBIN MasTHUKU. [IpeBpatiieHne sHepruu npu KojaedareabHOM JIBH)KCHUU.
3aryxaronue koJjiebaHusi. BeiHyxeHHbIe kKojeOanus. Pezonanc. Mexanudeckue BoHBL. CBOMCTBa
MexaHuyeckux BoJH. [Ipo nonbHBIE W TONepeyHble BOJHBL. [lnMHA BOJIHBI U CKOPOCTh €€
pacrnpocTpaHeHus. MexaHnueckrue BOJIHbBI B TBEPIOM Tene, ceiicmuueckre BoaHbl (MC).

3Byk. ['poMKOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yIbTpa3BYK.

JdeMoHcTpanun

1. Habmronenue kosiebaHuii Te Mo JSHCTBUEM CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH

2. HaGnronenue xonebaHuii rpy3a Ha HUTH U Ha TPY>KUHE

3. HabGmroieHue BBIHYKICHHBIX KOJIEOAHHM U pe30HaHCa

4. PacnipocTpaHeHH€e MPOJOTBHBIX U MOTIEPEYHBIX BOJH (HA MOJICIIH)

5. HabmroneHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKyCTHYECKH PE30HAHC

JlabopaTopHbie padoThbI U ONBITHI

1. Onpenenenrie 4aCTOTHI U IEpUOAa KOJIeOaHU MAaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHue 4acTOThI U IEpHOa KoJeOaHUi MPYKMHHOTO MasTHHUKA

3. UccnenoBanue 3aBUCMMOCTH TIEpU01a KoIeOaHU MOIBEIIEHHOTO K HUTHU TPy3a OT AJTUHBI HUTH

4. VccnenoBanue 3aBUCUMOCTH MEPHOJa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a

5. I[IpoBepka HE3aBUCUMOCTH MEePHUO/Ia KOJIeOaHUii Ipy3a, MOBEIIEHHOTO K HUTH, OT MacChl Tpy3a

6. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCIMOCTD TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MAasTHUKA OT MacChl
rpy3a U *KECTKOCTU MPY>KUHBI

7. N3mepeHune ycKOpeHus CBOOOTHOTO MaACHUS



Paszoen 3. 3J1el<mpomaznumnoe noJjie u IyIeKmpomMacHuUmMmHble 60J1HbL

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMArHuTHbIe BOJHBI. CBOMCTBA 3J€KTpOMarHuTHbIX BoJiH IIkana
JIEKTPOMArHUTHBIX BOJIH. MCoab30BaHNE 371EKTPOMAarHUTHBIX BOJIH Il COTOBOM CBSI3U.

DnekTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

2. BonHoBbIE CBOMCTBA CBETA

JlabopaTopHbie paGoThl U ONBITHI

1. M3y4yenune CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TeedoHa

Pazoen 4. Ceemoeoie s61enus

JlyueBast monenb cBera. Mcrounuku csera. [IpsmosimHeliHOE pacrpoCTpaHEHUE CBeTa. 3aTMEHUs
Comnna u JIyasl. Otpaxkenue cBeta. [Inmockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [losiHOe BHYTpeHHee OTpakKeHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B mun3e. Ontuyeckas cucreMa doToarnrmapata, Mukpockona u teneckona (MC).
I'ma3 kak ontuyeckas cucrema. bau30pykoCTh U TalTbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. OmnbiTel HpioToHa. Clo’keHHE CHEKTPajbHBIX IIBETOB.
Jucnepcus cera.

JdeMoHcTpanuu
[IpssMonMHENHOE pacIIpOCTPAHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienne ceera.
OnTHYecKUi CBETOBO/I.
Xon myde B coOuparoIei JInH3e.
XoJ1 ny4yer B pacCenBarollen JIMH3E.
[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

9. Ipunnumn neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10.Mopnens riaza.

11.Pa3nosxeHue 6enoro cBeTa B CEKTP.

12.ITonyuenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUSI CBETOBOTO JIyya OT yIJjia MajaeHHsl.

2. N3ydyeHue xapakTepuCTUK U300pakeHUs IIpeIMeTa B IJIOCKOM 3epKaie.

3. UccnenoBanue 3aBHCHUMOCTH YIiia MPEJIOMJICHHUS CBETOBOTO Jyya OT yriia MajJeHHsl Ha TpaHule
«BO31yX—CTEKJIIO».

4. TlonydeHnue n300paKeHH ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI

5. Onpenenenue (GOKYCHOTO PAacCTOSTHUSI M ONTHYECKOM CHIIBI CO OMpAIONIeil TNH3BI.

6. OMBITHI IO Pa3/I0KEHHUIO OEJI0ro CBETa B CHEKTP.

7. ONBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOICHUN Yepe3 IBETOBbIC (DUIIBTPHI.

NG~ wWNE

Pa3zoen 5. Keanmoevie aenenusn

OmnbiTel Peszepdopna u miaHerapHas mozenb aroma. Mojens atroma bopa. Hcmyckanue wu
MOTJIOLEHUE cBeTa aToMOM. KBaHThI. JIMHEUaThIEe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eta u rammansinydenus. CTpoeHre aToMHOro sapa. HykinoHHas Moaenb
aTOMHOTO sapa. M30Tomsl.

PannoaktusHele npeBpamenus. [lepuon mosypacnana aTOMHBIX 1€p.

SAnepHsle peakiuy. 3aKOHBI COXPAaHEHUS 3aps10BOIO0 M MAaCCOBOTO YHMCEN. DHEPIUs CBSA3H aTOMHBIX
anep. CBsa3p Macchl U 3HEpruu. Peaknuu cunTte3a u aeneHus saep. Mcrounuku sHeprun CoisiHLA U
3Bé311 (MC).

Snepnas sHepreTuka. JleficTBUS paAnOaKTUBHBIX U3JIyuYeHHH Ha kuBble opranu3Mel (MC).

JdeMoHcTpanuu

1. CiexTpbl U311y4eHUs U NOTJIOIIECHHUS.



2. CHexTpbl pa3IndHbIX ra30B.

3. Cnektp BoJOpoaa.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3ITyUYCHHH.

6. Perucrpanus u3iaydyeHus NpUpOJHbIX MUHEPAJIOB U IIPOJYK TOB.

JlabopaTopHbie paGoThbl U ONBITHI

1. HaGnroeHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYCHUSI.

2. UccrnenoBanue TPEKOB: U3MEPEHHNE SHEPTHU YACTHIIBI 110 TOP MO3HOMY IyTH (110 poTOrpadusim).
3. V3mepenue painoakTUBHOTO (OHA.

IloemopumenvHno-0600uwarouiuii Mooy

[ToBTOpUTENEHO-0000IAOMINIT  MOIY b MpEeJHAa3HAYeH Ui CHCTEMAaTH3alid H  000O0IIeHUs
MIPEIMETHOTO COJAEpKaHHUSI U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YyYEHUU BCETO Kypca
¢bu3ukM, a TaKkxke A8 MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY MO (U3UKE JUIs
oOyuaronuxcs, BbIOpaBIINX ATOT YUEOHBII MpeMET.

[Ipy u3yyeHHM NAHHOTO MOAYJNS PEANTU3YIOTCS U CHUCTEMATH3UPYIOTCS BUIBI JESATENBHOCTH, Ha
OCHOBE KOTOPBIX 00ECHeUrBAETCs JOCTHKEHHE MPEAMETHBIX U METalpeJMETHbIX IUIAHUPYEMBIX pe-
3yNnbTaToOB 00yueHus, GOpMUPYETCsl €CTECTBEHHO-HAayYHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
UCCIIEIOBAHUS SBJICHUI MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHIATh (PU3NUYECKHE SIBICHUS,
MIPUMEHSIS TOTy4YEeHHbIE 3HAHUS, PelIaTh 3a/Jaul, B TOM YHCJIe KaYeCTBEHHbIE 1 KCIIEPUMEHTAJIbHBIE.

[IpyHOUNIHATIBHO JEATENBHOCTHBIA XapakTep AAHHOTO pAa3fesia peaau3yeTcss 3a CYET TOro, 4To
y4alniiecs BBIIOJHSIOT 331aH1s, B KOTOPBIX UM Ipeiaraercs:

Ha OCHOBC MMOJTYYCHHBIX 3HAaHUH pacmo3HaBaTb U HAYYHO 00BSACHATH (1)I/I3H‘-IGCKI/IG SIBJICHUA B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

HCIO0JIb30BATh HAyYHbIE METO/IbI UCCIEIOBAHUS (HU3NYECKUX SBJICHUN, B TOM YHCIIE IS IPOBEPKHU
TUIOTE3 U NOJYyYeHHs] TEOPETUUECKUX BHIBOIOB;

0O0BSACHATH HAYYHbIE OCHOBBI HanboJee BaXKHBIX JOCTHKEHHUI COBPEMEHHBIX TEXHOJIOTH,
HampuMep, MPaKTUYECKOT0 MCTIOIb30BaHUS Pa3IMUHbIX UICTOYHHUKOB SHEPTUH HAa OCHOBE 3aKOHA
MIPEBPALLIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Ka}KI[aﬂ U3 TEM JaHHOI'0 pasaciia BKIKHOYACT SKCICPUMCHTAJIBHOE HCCIICAOBAHUC 0606].].[3}011[31"0

xapakTepa. Pasnmen 3aBepimaercss mpoBEICHUEM IMArHOCTUYECKON M OLIEHOYHOW paboThI 3a KypC OC-
HOBHOM IIKOJIBI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

- METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIe IO3HABATEJIbHbIC 1CHCTBUSA
Ba306bl€ JocudecKkue deﬁcmeuﬂ:

BBIABJIATE U XapaKTECPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (ﬂBHeHHﬁ);

YCTaHABJIMBATb Cy’IJ_IeCTBeHHHﬁ IMPU3HAK KJ'IaCCI/I(I)I/IKaI_H/II/I, OCHOBaHUA AJIA O606H.[CHI/I$I n
CpaBHCHHUA;

BBIABJIATH 3dKOHOMECPHOCTU U MTPOTHBOPCUHNA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX U
Ha6J'IIO,Z[eHI/I$IX, OTHOCAIINXCA K (I)I/ISI/I‘-IGCKI/IM SABJICHUSAM,

BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUUN (I)I/I3I/I‘{CCKI/IX SIBJICHUH U IIpOLECCOB;
ACJIaTh BBIBOABI C UCTIOJIb30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX YMOSaKHIOqCHHﬁ, BbIABHUT'AaTh
THUITIOTE3bI O B3aNMMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,



CaMOCTOSITEIILHO BEIOMPATH CIIOCO0 pemeHust yueOHoi pusnueckoii 3aaum (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PELICHMs, BEIOOP Hanbo1ee MOIXOIAIIEro ¢ YIETOM CaMOCTOATEIBHO BbIICTICHHBIX
KpUTEPUEB).

Basosvie ucciedosamenvckue oelicmeust:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIILCKIUI HHCTPYMEHT TIO3HAHWS;

MIPOBOJIUTH 10 CAMOCTOSITEIIPHO COCTABIICHHOMY ILJIAHY OTIBIT, HECIIOKHBINA (PU3UIECKUI
IKCIIEPUMEHT, HEOOIBIIIOE HCCIIEI0BaHNE (PU3UMUECKOTO SIBJIICHUS,

OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH()OPMAIINIO, TTOJTYYCHHYIO B XOJI€ HCCIICI0BAHUS
NN 3KCHepI/IMeHTa;

CaMOCTOSITEIIBHO (POPMYITHPOBATH 0OOOIIICHHUS W BEIBOJIBI 110 PE3y/IbTaTaM IMPOBEAEHHOTO
HaOJIIOIEHUS, OIBITA, UCCIIEIOBAHMS;

HpOFHO3I/IpOBaTI) BO3MOXHOC I[anLHeﬁmee paSBI/ITI/IC (1)I/I3I/IT-I€CKI/IX HpOHCCCOB, a TaK>XKC BBIIBUI'ATh
HpeHHOJ'IO)KCHI/Iﬂ 06 nux paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX U KOHTCKCTAax.

Paboma c ungopmayueti:

MIPUMEHSTH Pa3IN4HbIe METOAbI, HHCTPYMEHTBI U 3alIPOCHI NP MOUCKE U 0TOOpE MHPOPMALIH UITH
JAHHBIX C YYETOM MpEASIOKEHHON yueOHOM pu3nueckoit 3a1auu;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALINIO pa3IMUHBIX BUJIOB U (popm
MIpe/ICTaBJICHMUS;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIBHYIO (hopMy Ipe/icTaBiIeHUS HHPOPMAIIUH U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECIIOKHBIMHM CXeMaMU, TuarpaMmmMamMu, HHOHM rpa@ukoil 1 uX KOMOHWHALUSIMHU.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1efiCTBUS
Obuwenue:

B X0JI¢ 0OCYXICHUSI yueOHOTO MaTepuaa, pe3yJbTaToB JIJA0OPATOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOTIPOCHI 1O CYIIECTBY 0OCY)KIaeMOW TEMbI U BBICKa3bIBATh HJICH, HAIICJICHHbIC Ha PEIICHHE
3aJ]auu ¥ MoIep KaHue 01aroKeNnaTeIbHOCTH OOIICHUS;

COIIOCTAaBIISATh CBOM CYXKJICHHSI C CYXKJICHUSMH JIPYTHX YYACTHUKOB JTHANIOTa, 0OHAPY)KUBATh
pa3nyKe U CXOJCTBO MO3UIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIISTh PE3YJIbTAThl BBITOJHEHHOTO (PM3UYECKOTO OIBITa (IKCIICPUMEHTA,
UCCIICIOBAaHUS, TTPOCKTA).

Cosmecmuas 0essmenbHOCMb (COMPYOHUYECMBO):

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U WHINBUYATbHOU PabOTHI IPU PELLICHUU
KOHKpETHOM (hr3nueckoi mpooOIemMsl;

MPUHUMATD LIEJIH COBMECTHOMN JESITEbHOCTH, OPraHU30BbIBATh ICHCTBUS N0 €€ JOCTHKEHUIO:
pacmpenensTh poiu, 00CYKIaTh MPOIECCH U Pe3YyIbTaThl COBMECTHOM paboThl; 0600111aTh MHEHHS
HECKOJIBKUX JIIOJIEH;

BBITIOJTHATH CBOIO YaCTh Pa0OThI, JOCTUTAs] KAUECTBEHHOTO pe3y/bTara o CBOEMY HAIMPABICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTUMH YJIEHAMHU KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHUCTBUS.

YHuBepcaibHbIe peryJsTHBHbIE 1€l CTBUA
Camoopzanuzayus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHUSIX, TPEOYIOMUX AJs peieHus: GU3NIeCcKuxX
3HAHUM;



OPUEHTUPOBATHCS B PA3JIMYHBIX IOJX0/1aX PUHATHUS PEIIEHUN (MHAUBUAYAIBHOE, IPUHATHE
peLIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYIIIOit);

CaMOCTOSITEIIBHO COCTABJIATh JITOPUTM PEHICHUs (PU3MUECKOM 3ajauil MITH IIJIaHa UCCIICTOBAHMS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpelaraeMble
BAPUAHTHI PELLICHU;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

Camoxonmponw (pegrexcusi):

JIaBaTh aIEKBATHYIO OIICHKY CUTYallMH | MpeJyIaraTh IUIaH e€ N3MEHEHUS;

OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTHIKECHHUS) PE3yIbTaTOB JACATEIILHOCTH, TaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTBH KOPPEKTHBEI B JICSITEITLHOCTH (B TOM YHKCIIE B XOJT BBITTOJHEHUS (PH3HUECKOTO
WCCIIEIOBAHUS WJIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHUBIIUXCS CUTYAIINH,
YCTaHOBJIEHHBIX OIMHNOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEJTU M YCIOBHSIM.

3MOL;u0HafleblZZ UHmesniekm.

CTaBUTb ce0s1 HA MECTO JPYTOro YeJI0BeKa B XOJI€ CIIOPa WU IUC KyCCUHM Ha HAY4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTO.

Ipunsmue cebs u Opyeux:

MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelieHn: GU3NYECKUX 334a4 WIN B YTBEPKACHUAX HA
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O TIPEJIMETA

N3yuenue ydyebHoro npeamera «@Du3uka» Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs AOJKHO
obecrieunBaTh JOCTM)KCHHE  CIEAYIOUIUX JIMYHOCTHBIX, METANpPEeIMETHBIX U  MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

HampuomuquKoe eocnumanue:

MMPOSABJICHUC HHTEPECCA K UICTOPUN U COBPEMCHHOMY COCTOSAHHUIO pOCCHﬁCKOﬁ (1)I/ISI/I‘IGCKOI>'I HAYyKH;
OCHHOCTHOC OTHOIICHUC K JOCTHXKCHUAM pOCCHﬁCKHX y‘léHHX (1)I/ISI/IKOB.

Fpam&ancxoe u nyoano-upaecmseunoe eocnumanue:

TOTOBHOCTb K dKTUBHOMY Y4YaCTHUIO B O6CY)K,Z[CHI/II/I O6H_[eCTBeHHO -3HAYUMBIX U OTUYCCKUX HpO6HCM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM JIOCTHIKEHUM (I)I/I3I/IKI/I;

OCO3HAaHUC BAZKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIIEHOCTU y‘IéHOFO.

Jcmemuueckoe eocnumanue:

BOCIIPUATUC SCTCTUUCCKUX KAaUCCTB (I)HSH‘-ICCKOﬁ HAayKHU: e€ rapMOHHUYHOI'O TOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JAaKOHUYHOCTH.

l[ennocmu HAYYHO020 NO3HAHUA:



e OCO3HaHHE LIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUN, BAXKHEUIIIEH COCTABIIAIOLIEH KYJIbTYpBI;
e pa3BUTHE HAY4YHOH JIFOOO3HATEIILHOCTH, NHTEPECA K UCCIIEA0BATENbCKOM NEATEIbLHOCTH.

Dopmuposanue Kyapbmypol 300p06ba U IMOUUOHAILHOZ0 OJ1A20ONOSIYHUUA:

e OCO3HaHHE LIEHHOCTH 0€3011aCHOr0 00pa3a *KU3HHU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE,
BAYKHOCTHU ITpaBHJI OE30M1aCHOTO MOBEJIEHUSI HA TPAHCIIOPTE, HA I0POrax, C IEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

e c(hOpMUPOBAHHOCTH HABBIKA Pe(IICKCHH, TPU3HAHKE CBOETO MPpaBa Ha OMIMOKY M TAKOTO K€ IpaBa y
JIPYroro 4ejoBeKa.

Tpyooeoe éocnumanue:

e AKTHUBHOE YYaCTHE B PEIICHUU MPAKTUUECKHX 33/1a4 (B paMKax CEMbH, IIIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOH M COIMATBLHON HAIIPABJICHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3NYECKUX 3HA-
HUIA;

e UWHTEpEC K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuid, CBSI3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

e OpHEHTAIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUH [T PEIICHUs 3a7a9 B 00JIaCTH OKPYKAOIIIEH
Cpenbl, TUTAHUPOBAHUS IIOCTYIIKOB W OI[EHKH WX BO3MOYKHBIX TIOCIICICTBUN JTsI OKPY>KArOIIECH
CpeIibl;

e OCO3HaHHE IJI00ALHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM U MyTeil X peuieHus.

Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COUUAIbHOU U RPUPOOHOIL CPedbl:

e TOTPEOHOCTH BO B3aMMOICHCTBUH NP BHITIOJHEHUN UCCIEAOBAHUN U TTPOCKTOB (PU3HUECKOU
HaMpaBJIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTUX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JEATEIbHOCTD;

e TOTPeOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Unciie (GOpMYIUPOBATH UACH, TOHSTHS,
TUTIOTE3bI 0 (U3MYECKUX OOBEKTaX W SIBJICHUSIX;

e 0OCO3HaHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

e IUIAHUPOBAHHE CBOETO PAa3BUTHUSA B MPUOOPETEHNH HOBBIX (PH3NYECKUX 3HAHUM;

e CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U IIPUPOIbI, O0IIECTBA M SKOHOMUKH, B TOM
YHUCJIEC C UCIOJIb30BaHNEM (PU3HYCCKUX 3HAHUH;

e OILIGHKA CBOMX JCHCTBHIA ¢ y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPENY, BOBMOYKHBIX INI00ATBHBIX
OCJICACTBUU.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaabHbIC NO3HABATEIbHbIC 1CHICTBHA
basosvie nocuveckue oeticmsus:

¢  BbIABJIATH U XapaKTCPU30BAThH CYHICCTBCHHBIC ITPU3HAKHU 00BEKTOB (ﬂBHeHHﬁ);

e YCTAHABJIMBATb Cy’IJ_IeCTBeHHHﬁ IMPU3HAK KJ'IaCCI/I(I)I/IKaI_H/II/I, OCHOBaHUA AJIA O606H.[CHI/I$I n
CpaBHCHHUA;

e BbIABJIATH 3aKOHOMCEPHOCTU U MPOTUBOPCUUSA B PAaCCMATPUBACMBIX (I)aKTaX, JaHHBbIX U
Ha6J'IIO,Z[eHI/I$IX, OTHOCAIIMNXCA K (I)I/ISI/I‘-IGCKI/IM SABJICHUSAM,

e  BbIABJATH NPUIUMHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (I)I/I3I/I‘{CCKI/IX SIBJICHUH U IIpOLECCOB;,
ACJIaTh BIBOABI C UCIIOJIb30BAHUEM ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIOqCHHﬁ, BbIABHUT'AaTh
THUITIOTE3bI O B3aMMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCJIIMYHMH,



CaMOCTOSITEIILHO BEIOMPATH CIIOCO0 pemeHust yueOHoi pusnueckoii 3aaum (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PELICHMs, BEIOOP Hanbo1ee NOIXOIAIIEr0 ¢ YIETOM CaMOCTOSITEILHO BBIJCTICHHBIX
KpUTEPUEB).

Basosvie ucciedosamenvckue oelicmeust:

MCII0JIb30BaTh BOTPOCHI KaK MCCIIETOBATEIILCKII HHCTPYMEHT TIO3HAHMSI,

MIPOBOJIUTH 10 CAMOCTOSITEIIPHO COCTABIICHHOMY ILJIAHY OTIBIT, HECIIOKHBINA (PU3UIECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICTOBAHUE (PU3NICCKOTO SIBIICHHUS,

OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTH HH()OPMAIIHIO, ITOJTYYCHHYIO B XOI€ UCCIICIOBAHUS
NN 3KCHepI/IMeHTa;

CaMOCTOSITEIIBHO (POPMYITHPOBATH 0OOOIIICHHUS W BEIBOJIBI 110 PE3y/IbTaTaM IMPOBEAEHHOTO
HaOJIIOIEHUS, OIBITA, UCCIIEIOBAHMS;

HpOFHO3I/IpOBaTI) BO3MOXHOC I[aﬂbHeﬁHIee paSBI/ITI/IC (1)I/I3I/I‘-I€CKI/IX HpOH@CCOB, a TaK>XKC BBIIBUTI'ATh
HpeHHOJ'IO)KCHI/Iﬂ 06 nux paBBI/ITI/II/I B HOBBLIX YCJ'IOBI/UIX U KOHTCKCTax.

Paboma c ungopmayueti:

MIPUMEHSTH Pa3IN4HbIe METOAbI, HHCTPYMEHTBI U 3alIPOCHI NP MOUCKE U 0TOOpE MHPOPMALIH UITH
JAHHBIX ¢ YYETOM MPEATIOKEHHOHN yueOHOM Qu3nueckoit 3a1auu;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALINIO pa3IMUHBIX BUJIOB U (popm
MIpe/ICTaBJICHMUS;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIBHYIO (hopMy Ipe/icTaBiIeHUS HHPOPMAIIUH U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECIIO)KHBIMHU CXeMaMU, TuarpaMmmamu, HHOM TpaduKoil 1 UX KOMOWHALUSMHU.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1efiCTBUS
Obuwenue:

B X0JI¢ 0OCYXICHUSI yueOHOTO MaTepuaa, pe3yJbTaToB JIJA0OPATOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOTIPOCHI 1O CYIIECTBY 0OCY)KIaeMOW TEMbI U BBICKa3bIBATh HJICH, HAIICJICHHbIC Ha PEIICHHE
3aJ]auu ¥ MoIep KaHue 01aroKeNnaTeIbHOCTH OOIICHUS;

COIIOCTAaBIISTh CBOM CYXKJICHHSI C CYXICHUSIMH IPYTUX YYACTHUKOB JTHANIOTa, 0OHAPYKUBATh
pa3nyKe U CXOJCTBO MO3UIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABISTH PE3YJbTAThl BBIITOJHEHHOTO (PU3NYECKOTO OIBITa (IKCIICPUMEHTA,
UCCIICIOBAaHUS, TTPOCKTA).

Cosmecmuas dessmenbHOCHb (COMPYOHUYECMBO):!

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U WHINBUYATbHOU PabOTHI IPU PELLICHUU
KOHKpETHOM (hr3nueckoi mpooOIemMsl;

MIPUHUMATD L€ COBMECTHOM JESITENbHOCTH, OPraHU30BbIBATh AEUCTBUS MO €€ JTOCTUKEHHIO:
pacmpenensTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl; 000011aTh MHEHHUS
HECKOJIBKUX JIIOJIEH;

BBITIOJTHATH CBOIO YaCTh Pa0OThI, JOCTUTAs] KAUECTBEHHOTO pe3y/bTara o CBOEMY HAIMPABICHUIO U
KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU YWICHAMU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHUCTBUS.

YHuBepcaibHbIe peryJsTHBHbIE 1€l CTBUA
Camoopzanuzayus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMUX AJIs peiieHus: GU3NIeCKuX
3HAHUM;



e OpPUEHTHUPOBATHCS B PA3IMUHBIX OAX0JaX IPUHATHS pElIeHUH (MHIMBUYalbHOE, IPUHATHE
peLIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYIIIOit);

e CaMOCTOSITEIBHO COCTABIATH AJITOPUTM pelIeHHs (PU3NIECKOH 3a/1a41 WM TUIaHA UCCIIEOBAaHMS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH MpeiaraeMble
BAPUAHTHI PELLICHU;

e JenaTh BHIOODP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxonmponw (pegrexcusi):

e J1aBaTh aJCKBATHYIO OIICHKY CHTYAllMH M MpeyIaraTh IUIaH e€ N3MEHEHUS;

e OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEAOCTIKEHHSI) PE3yIbTaTOB ACATEIBHOCTH, 1aBaTh OIICHKY
pUOOPETEHHOMY OTIBITY;

e BHOCHTbH KOPPEKTHBHI B IEITEILHOCTH (B TOM YHCJIE B XOJI BHITIOJTHEHUS (PU3UIECKOTO
WCCIIEIOBAHUS WJIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENLCTB, N3MEHHUBIIUXCS CHTYAIIHH,
YCTaHOBJIEHHBIX OIMHNOOK, BOSHUKIIUX TPYJHOCTEH;

e  OIICHMBATh COOTBETCTBHE PE3YNIbTATA LIEIH U YCIOBHUSIM.

3MOL;u0HafleblZZ UHmesniekm.

e CTaBUTH ceOs HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WIK AUC KYCCUU Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTO.

Ipunsmue cebs u Opyeux:

e IPU3HABATh CBOE MPABO HA OMIMOKY NMPHU peuieHNH GU3NUecKnx 3a7a4 WIA B YTBEPKACHUIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

7 KIIACC

[IpenmerHsie pe3ynpTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb CGHOPMUPOBAHHOCTH Yy
00yyaroumxcs yMEHHIA:

e  WCIOJIB30BATh MOHATHUS: (PU3NYECKHE U XUMUYECKUE SIBJICHHS; HAOII0ICHUE, SKCIICPUMEHT, MO/ICIb,
TUTIOTE3a; SAMHUIIBI (PU3MUECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BEIECTBA
(TBEpHOE, )KHUAKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBHKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEITHOE), TPACKTOPUSI, PAaBHOACUCTBYIOMIAs cuil, nedopmanus (yopyras, rmiacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

e pasnuyath ABieHUs (U y3us; TEIIOBOE IBIKEHUE YaCTHUI BEIIECTBA; PABHOMEPHOE IBUKCHHE;
HEpaBHOMEPHOE JIBI)KCHUE; MHEPIIMS; B3aUMOJICUCTBUE TEJI; paBHOBECHE TBEPABIX TEJ C 3a-
KpEIUIEHHOM OCBIO BpallleHuUs; Iepeaayda 1aBjieHus TBEPAbIMU TEIaMHU, KUJKOCTIMU U razaMu;
atMoc(epHOe JaBlieHHe; IJIaBaHHUE TEJ; MPEBPALICHUS MEXaHWYCCKOW DHEPryuu) MO OIHCAHHUIO
WX XapaKTepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHHE;

e pacmo3HaBaTh MPOSIBICHHUE H3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOLIEM MHUpE, B TOM YHCIIE
(dbuznueckue SBICHUS B MPUPOJIE: PUMEPHI ABHKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOH U
HEXXHUBOW MPUPOE; NeHCTBUE CUITBI TPEHUS B IPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(hepHOTOo
JIABJICHUS Ha )KMBOW OPraHH3M; TUIaBaHHUE PbIO; phIUary B TeJe YeI0BeKa; MPU 3TOM MEePEBOAUTD
MPAKTUYECKYIO 33/1a4y B YU4eOHYIO, BBIACTSATh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (PHU3NIECKUX
SIBJICHUI;

e OIHUCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PM3MUECKUE SIBICHUS, UCTIONB3Yys (PU3NUeCKre BETUIHHBI
(macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CHUJIA YIIPYTOCTH,
CHJIa TSOKECTH, BEC Tella, CUIia TPeHUs, AaBlieHue (TBEPAOTO Tela, KUAKOCTH, rasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUUYeCKasi paboTa, MOIIIHOCTb, MJIEUYO CHIIbI, MOMEHT CHUJIBI,

KO3 (UIIMEHT TOJE3HOTO IEHCTBUS MEXaHU3MOB, KHHETHYECKAs U MOTCHIMAIbHASL YHEPTHS ); IPU



OTIMICAHWU TIPABHIILHO TPAKTOBATh (PU3UYCCKUI CMBICI MCIIOJIB3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€IMHULIBI GU3NICCKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PH3UIECKYIO
BEITUYHHY C JPYTUMHU BEITMYMHAMH, CTPOUTH IPAPUKU U3YUYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIJIH-
YUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBIICHUS U MPOIIECCHI, HCIIOb3Ys MIPABHIIA CIIOKCHHUS
cu (BAOJb OJIHOM TipsiMOit), 3akoH ['yka, 3akon Ilackais, 3akoH ApxumMesia, IpaBUJIO0 paBHOBECHUS
peruara (0J10ka), «30JI0TOE IPABHUIIO» MEXaHUKH, 3aKOH COXPAHCHHSI MEXaHHMYECKON YHEPTHH, TPU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATH €70 MATEMAaTHYECKOE BHIPAKECHHUE,
OOBSCHATh GU3NUYCCKUE SBJIICHHS, TPOIECCHl M CBOMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE
CUTYAILIMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISBIATH IPUUHMHHO-CIICJCTBEHHBIE CBSI3H,
CTPOHTH OOBSICHEHHE U3 |—2 JIOTHYECKUX IIaroB ¢ OMOpoil Ha 1—2 W3ydeHHBIX CBOMCTBA
(bu3HYECKUX SBJICHUH, (PU3NICCKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3aa4u B |—2 eHCTBHS, UCTIOIB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIITNE
(bu3HYecKre BETUYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aa4i 3aITUChIBATh KPATKOE YCIOBHE, MO/
CTaBJAATh (PU3UUYECKUE BETUYUHBI B (POPMYIIBI U TIPOBOJIUTH PACUEThI, HAXOIUTH CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJTYyYEeHHON (PU3MUEeCcKOit
BEJINYUHBI;

pacrno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU OMOIIHU (PU3UYECKUX METOOB; B
OTIMCAHUU UCCIICIOBAHMSI BBIJICATH IPOBEPSIEMOE MPETIOJIONKEHUE (TUTIOTE3Y), pa3audaTh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT, HAXOJUTh OMMOKH B XOJI€ OTBITA, IeTaTh BEIBOIBI IO
€ro pe3ysbTaram;

MIPOBOJIUTH OMBITHI TTO HAOTIOIEHNIO (PU3NUECKHUX SBJICHUN WM (PU3NUECKUX CBOMCTB TEI:
hopmMyIHpOBaTh IPOBEPSEMBIC TTPEANOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHMUSI, 3aITUCHIBATH XOJ OTBITa M (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSIMbIE U3MEPEHUST PACCTOSIHUS, BPEMEHH, MacChl Teia, 00bEMa, CUITBI U TEMIIEPaTyphl
C MCIOJIb30BaHMEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUs MPUOOPOB C
y4E€TOM 3a7aHHOW aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOW (PM3NUECKON BEJIMUUHBI OT IPYTO C
MCIOJIb30BAHMEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH MMYTH PaBHOMEPHO JBUKYILETOCS Tea OT
BpEMEHHU JIBI)KEHUS TeJla; CHIIbI TPEHHS CKOJIBKEHUS OT Beca Tena, KayecTBa 00padoTKU
MOBEPXHOCTEN TEJ M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IJIOUIaId COMPUKOCHOBEHHUS TEJ; CUJIBI
YIOPYTrOCTH OT YUIMHEHUS MPYKUHbBI; BHITAIKUBAIOIIEH CHUIIBI OT 00BhEMa MOTrpyKEHHOM YacTu Tena u
OT IJIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJia, OT ITyOUHBI, HA KOTOPYIO
MOTPYKEHO TeJO0; YCIOBHII IJIaBaHUs Tell, YCIIOBUN paBHOBECHUS pblyara U OJ0KOB); y4acTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIeI0BaHuUsl, COOMPATh YCTAHOBKY M BBINOJIHSATH U3MEPEHUs, CIIEIys
MpeI0)KEHHOMY IIaHy, (PMKCUPOBATh PE3Y/IbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BU/JIE MPE/UIOKEHHBIX TaOIUI] ¥ TpaUKOB, Ie1aTh BHIBOBI IO PE3yIbTaTaM
HCCIIEeIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIECTBA KUJIKOCTH U
TBEPAOTO TeNa; CUila TPEHUS CKOJIbKEHHUS; IaBJICHHE BO3/1yXa; BBITAJIKMBAIOIIAS CUJIa, JEHCTBYIO-
as Ha MOTPYXKEHHOE B KUAKOCTD TEJO; KOIPPHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEys MPEAI0KEHHON HHCTPYKIIMU: TP BBITIOJIHEHUH U3MEPEHUN COOUPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUMCIIATh 3HAUEHHE HCKOMOU BEJIIMYMHBIL;

coOroaTh MpaBuiIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHUEM;
yKa3bIBaTh MPUHIIHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCYbI, 0apoMeTp, pblyar, MOIBUKHBIN 1 HETIOABIKHBIHN OJIOK, Ha-
KJIOHHA MJIOCKOCTh;

XapaKTepU30BaTh MPUHITUIIBI JEUCTBHUSI M3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha UX OMHCAHMS (B TOM YHUCJIE: NOAIIUITHUKH, YCTPOUCTBO BOAONIPOBOAA, THAPABINUYECKHM Mpece,
MaHOMETp, BBICOTOMED, MOPITHEBOM HACOC, apEOMETP), HCTIONB3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTh UH(HOPMAITHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIb30BAHUS
(bu3MUeCKUX 3HAHHUH B MOBCEHEBHOM KU3HU IJIs1 oOecrieueHns 0€30TacHOCTH MPU OOpaIeHIH C
npudOpaMu U TEXHUIECKHUMH YCTPOICTBAMU, COXPAHEHHsI 30 POBBS M COOIOICHUSI HOPM
9KOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpefie;



OCYIICCTBJIATDH 0T60p HUCTOYHHUKOB I/IH(i)OpMaI_[I/II/I B CCTH I/IHTepHCT B COOTBETCTBHU C 3a1aHHbIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBC UMCIOIIIUXCS 3HAHUU U HyTeM CpaBHCHHUA PA3JIMUYHBIX HCTOYHU-
KOB BBIJICJIATH HH(POPMAINIO, KOTOpas SABJSETCS NPOTHBOPEUMBOMN HITM MOKET OBITH
HEJIOCTOBEPHOI;

MCIOJIb30BATh IPH BBHITIOJHEHNU YY€OHBIX 3aJJaHUN HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY HPU3HUECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl cetu VIHTepHeT; BiIaaeTh IpUEMaMu KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOU CUCTEMBI B APYTYIO;
cOo31aBaThb coOCTBEHHEBIE KpaTKHUEC IMMMCbMCHHBIC U YCTHBIC COO6IIICHI/I$I Ha OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3HIECKOTO COJIEPIKAHUS, B TOM YHCIIC ITyOJUYHO JCNaTh KPAaTKUE COOOIICHHS O
pe3yibTaTax MMPOCKTOB UJIN y‘I€6HI)IX I/ICCJIGI[OBaHI/If/'I; IIpH 5TOM I'PaMOTHO HUCII0JIB30BATh
W3yYEHHBIN MOHATHWHBIN anmapar Kypca GU3UKH, COTPOBOXKIATH BRICTYIICHHE TPE3CHTAIHECH;
MIPU BBITIOJTHEHUH Y4eOHBIX MPOCKTOB M UCCIICAOBAHUH pacrpeessiTh 0053aHHOCTH B TPYIIIE B
COOTBETCTBHH C ITIOCTAaBJICHHBIMU 3aJadyaMU, CIICAUTH 34 BBIIIOJIHCHHEM IIJIaHa IlefICTBHfI, aZICKBATHO
OIICHUBAThH cOOCTBEHHDIH BKJIaad B ACATCIIBHOCTD I'PYIIIbI; BEICTPAMBATH KOMMYHUKATUBHOC
B3aI/IMO)1€I\/'ICTBI/Ie, YUYHUTBIBAsA MHCHHUEC OKPYKAIOIIUX.

8 KJIACC

[IpenmeTrHbie pe3ynpTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb CGHOPMUPOBAHHOCTH Yy
oOyyaroumxcs yMeHHH:

WCII0JIb30BATh MOHITHS: Macca M pa3Mephbl MOJICKYJI, TEIJIOBOE JIBIDKEHUE aTOMOB H MOJICKYII,
arperaTHbl€ COCTOAHUSA BCUICCTBA, KPUCTATINIMYCCKHUE U aMO];)(bHBIe TeEJa, HaCBIIHeHHBIﬁ 1 HEHACHI-
LIEHHBIN Nap, BIAKHOCTh BO3yXa; TEMIEPATYpa, BHYTPEHHSSI SHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIIEKTPUUECKUN 3aps, SJIEKTPUUECKOE M0JIe, TPOBOJAHUKH U JUDICKTPUKH, 110-
CTOSIHHBIM 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

pasnuyath sBJIEHUS (TEIIOBOE paclIMpeHue/cxxarue, Termonepeaaya, TeImioBOe paBHOBECHE,
CMauMBaHME, KallWJUIAPHBIC SBJICHUS, UCTIapEHHE, KOHACHCAIUs, TIaBJIeHHEe, KpUCTaILTU3alus
(oTBepeBaHME), KUTIIEHUE, TeTUTONIEpe1ada (TeTUIONPOBOIHOCTh, KOHBEKIIHS, U3TyUCHUE);
AIIEKTPU3ALINA TN, B3aUMOJICICTBHIE 3apsIIOB, NEHCTBUS SJIEKTPHUUECKOTO TOKa, KOPOTKOE 3aMbIKa-
HUE, B3aUMO/ICiCTBUE MAarHUTOB, JIEHCTBUE MATHUTHOTO T0JIsl HA TPOBOJAHUK C TOKOM,
AIIEKTPOMArHUTHAsI UHAYKIHS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSIBICHUE H3YYCHHBIX (PU3MUECKHX SIBJICHHI B OKpYXalOIIeM MHUPE, B TOM YHCIe
¢buznueckue SBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNUE U KalWJUISIPHbIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoe, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUe OpH3bl, 00pa3oBaHHe
POCBI, TyMaHa, UHesl, CHera; JIEKTPHUUECKUe SBIICHUS B aTMOc(hepe, FIEKTPUUYECTBO KUBBIX
OpraHU3MOB; MAarHUTHOE T0JIe 3eMJIH, Ipelid Mmoo coB, pOjb MATHUTHOTO TOJIS AJIS JKU3HU HA
3emiie, MOJISIPHOE CUSIHKE; IIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBIICISTh
CYIIIECTBEHHbBIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBICHUM;

OTHCHIBATh U3yYCHHBIE CBOICTBA TeN U (pU3NUECKUE SABICHUS, UCTIONb3Ys (PU3NUECKHE BEIIUYMHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAeTIbHas TeIIOEMKOCTh BEILIECTBA,
ylenbHas TeIIoTa MJIaBiIeHus, YelbHas TEIUIoTa MapooOdpa3oBaHus, yaelbHas TEIIOTa CTOPaHUs
TOTUTHBA, KOA(PPHUIIUEHT MOJIE3HOTO EHCTBUS TEIJIOBON MAIIMHbI, OTHOCUTEIbHAS BIKHOCTh
BO3JlyXa, dJICKTPUUYECKUH 3apsij, CUia TOKa, YIEKTPHUUECKOe HaNpsHKEHUE, COMPOTHBIICHHE
MIPOBOJIHHKA, YAEIHHOE COMPOTHUBIICHNE BEIIECTBa, pab0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA); IpHU
OTIMCAHUU TIPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMbIX BETUYHH, 0003HAYCHUSI U
€IMHULIBI (PU3NYECKUX BEJTMYMH, HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAMH, CTPOUTH IPaQUKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEITUYHH;

XapaKTepr30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MIPOIIECCHI, HCIIOJIB3YSI OCHOBHBIC
MTOJIOKEHUS MOJICKYIIIPHO-KUHETHUECKON TEOPHH CTPOSHUS BEIIECTBA, IPUHIIUII CYNEPIIO3UIIMH T10-
neit (Ha Ka4eCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydyacTKa IenH, 3aK0H
JIxxoyns - JleHna, 3aKoH COXpaHEHHsI SHEPTUU; TIPY ATOM JaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA
Y 3alHChIBaTh €T0 MaTEMATUYECKOE BhIPAKCHHE;



OOBSICHATH (PM3UUECKUE TPOLIECCH M CBOMCTBA TEJl, B TOM YHUCIIE i B KOHTEKCTE CUTYaIHi
IIPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH
oObsicHeHue u3 1 - 2 JOrMYecKux MaroB ¢ OMOpoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUECKIX
SABJICHHUH, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelIaTh pacu€THbIC 3a7a4uu B 2 - 3
JeWCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKUE BETUUYMHBI: HA OCHOBE
aHaIM3a yCIOBHs 3a7ja4y 3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATh HEAOCTATOK JAHHBIX IS
peleHus 3a/1a41, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMEIE IS €€ peleHus], IPOBOIUTH pac-
YETHI U CPABHUBATH MOJTyICHHOE 3HAUCHHE (PU3NIECKOI BETMUMHBI C H3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINUTH NP MOMOIIN (HPU3NIECKUX METOJIOB; NCTIOIB3YS
OIIMCaHUE UCCIIEI0BAHMS, BBIJIEIATh IIPOBEPSIEMOE MIPEATIOJIOKEHUE, OLIEHUBATh IIPABUIIBHOCTD
MOPsAKA IIPOBEACHMS UCCIIEIOBAHUS, J€JIaTh BbIBOBI,

MIPOBOJIUTH OMBITHI TI0 HAOTIOICHHUIO (PU3HUECKUX SBICHUN WU (PU3HMUECKUX CBOMCTB TEI
(KanuIsipHbIE SIBJIEHMS, 3aBUCUMOCTh JIaBJIEHUS BO3/AyXa OT €ro 00bEMa, TEMIIepaTypbl; CKOPOCTH
MpoIriecca OCTHIBAHMSI/HArPEBAHUSI TIPU U3JIYYCHHUH OT [IBETa M3Ty4arollel/OrI0Iaoe
ITOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJbI OT TEMIIEPATYPHI KUIAKOCTH U ITUIOLIAAN €€ IOBEPXHOCTH;
NEKTPU3ALHNS TEJl U B3aUMOJICUCTBHUE IEKTPUUECKHUX 3apsAI0B; B3aUMOJACHCTBHAE MTOCTOSIHHBIX
MarHuTOB, BU3yaJIn3allisl MAarHUTHBIX M10JI€H MMOCTOSHHBIX MAarHUTOB; AEUCTBUS MarHUTHOTO TOJIS
Ha [TPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHUTa, CBOKMCTBA JJICKTPOJBUTATEISI IOCTOSTHHOTO
TOKa): GOpMYIUPOBATH MTPOBEPSIEMBIE ITPEINOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs; OMMCHIBAThH X0 ONBITA M (OPMYIUPOBATH BBHIBOJIBI;

BBITIOJTHATH NIPSIMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIILHOM BIAXXHOCTH BO3/1yXa, CHUJIBI TOKA,
HaMpsLKEHUS € UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUYECKUX BEITUUMH;
CpaBHMBATh PE3YJbTaThl U3MEPEHUH C YUETOM 33JaHHOIN aOCOTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOW (PM3UUECKON BEJIMUYUHBI OT IPYTO C
MCIO0JIb30BAHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTh CONTPOTUBIICHUS MMPOBOIHUKA OT €r0 JAJIUHBL,
IIJIOIIAIM MTOTIEPEYHOT0 CEYEHUS U YAEIBHOTO COMPOTUBIIEHUS BEIIECTBA TPOBOIHNKA; CUJIbI TOKA,
HIYILIEro Yepe3 MPOBOJHUK, OT HANIPSKEHUS HA ITPOBOIHUKE; UCCIIEIOBAHNE MTOCIIEN0BATEIBHOTO U
NapayuieIbHOTO COEMHEHHI MTPOBOAHHUKOB): IIJIAHUPOBATh UCCIIEI0BaHKUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS], CIIeIys MPEATI0KEHHOMY IUTaHy, QUKCUPOBATH PE3YIbTAThI MOJTy4EHHOMN
3aBUCHMOCTH B BUJIE€ TaONIUIL U rpauKOB, 1e1aTh BEIBOBI 110 Pe3yIbTaTaM UCCIEIOBAHUS;
MIPOBOJUTH KOCBEHHBIE U3MEpeHUs (PU3NUECKUX BeNNYHH (yeIbHas TeII0EMKOCTh BEIECTBA,
COMPOTHBIIEHUE MMPOBOIHUKA, Pa00OTa U MOILIHOCTb AJIEKTPUUYECKOTO TOKA): IIIAaHUPOBATh U3Mepe-
HUS, COOUPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEAI0KeHHON HHCTPYKIIMH, U BRIUYUCIISTD
3HAUYE€HHE BEJIIMYMHBI;

coOr0AaTh MpaBUiIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI U3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB € OMOPOM
Ha UX OMHCaHUA (B TOM YHCJIE: CUCTEMA OTOILICHUS IOMOB, TUTPOMETP, IapoBasi TypOUHa,
aMIepMeTp, BOJIbTMETP, CUETUUK ICKTPUUECKOI SHEPTUH, DTIEKTPOOCBETUTENIbHbIE PUOOPHI,
HarpeBareIbHbIC EKTPONPHUOOPHI (TIPUMEPDI), AMEKTPUUECKHIE MPEA0XPAHUTEIH; SJICKTPOMArHuT,
AJIEKTPOABUTATENb MOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX SIBJICHHUH U
HeoOxouMbIe (prU3NYecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENbHBIE PUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIIb
BHYTPEHHETO CrOPaHHUs, MIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI IEKTPUUECKUX LIETIEN C
MOCJIeI0BAaTEIbHBIM U NapaljIeIbHbIM COSMHEHUEM AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JJIEKTPUUECKUX LIETIEH;

MIPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IpUMEpax NPaKTUYECKOTO NCIOIb30BaHUS
¢u3nUecKruX 3HaHUH B MOBCEIHEBHOM KU3HHU s oOecrieueHus: 0e30MacHOCTH MPHU 0OpallleH!H ¢
npubopaMH U TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUsS 370POBbS U COOJIOAECHUS HOPM
9KOJIOTHYECKOIO NTOBEJICHUS B OKPYKAIOIIEH Cpele;

OCYILIECTBIIATh MOMCK HHPOpPMALMK (U3UUECKOTO COJepKaHus B ceTu MIHTepHEeT, Ha OCHOBE
UMEIOIINXCS 3HAaHUHN U yTEM CpaBHEHUS JIOTIOJHUTENbHBIX HCTOYHUKOB BBIIENIATH HH(POPMAIIHIO,
KOTOpast ABJISETCA MPOTUBOPEUMBOM MIIM MOXKET OBITh HEZOCTOBEPHOI];



MCIOJIb30BATh MPH BBHITIOJHEHUN YU€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PrU3nIecKoro
CoJiepKaHus, CIIPaBOYHbIE MaTepUaIbl, pecypchl ceTu HTepHeT; B1aaeTh npuémMamu
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHNs, 060011ast uH(POPMAIHIO U3
HECKOJIBKUX UCTOYHHUKOB (PU3NYECKOTO COAEPIKaHMs, B TOM YHCIE MyOINYHO MPEACTABIATh pe-
3yJIbTaThl IPOCKTHOM MM MCCIIEI0BATEIbCKON JIEATEIHOCTH; IPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh
W3yYeHHBIN OHATHIHBIN anmapar Kypca GU3UKH, COTPOBOXKIATh BHICTYIICHHE MTPE3CHTALIUEH;
IIPH BBITIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIIEAOBAaHUH (PU3MUECKUX TPOIIECCOB PACTIPEACIST
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUH C MOCTABICHHBIMU 33/1a4aMH, CJICAUTH 32 BHIIOJTHECHHEM
TUTaHa ICHCTBHUIA U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B ICATEIIEHOCTh
TPYIIBL;, BEICTPAUBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, MTPOSIBIISIE TOTOBHOCTD pa3peniaTh
KOH(QJIUKTEI.

9 KJIACC

[IpenmeTrHble pe3yapTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0yyaroumxcs yMeHHH:

MCIO0JIb30BATh MOHITHS: CHUCTEMA OTCUYETa, MaTepualibHas TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUs, Aeopmarius (yrnpyras, IacTudeckas), TpoeHue, IeHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTU; aOCOTIOTHO TBEPAOE TEJO, LEHTP THKECTU
TBEPIOrO Teja, paBHOBECHE; MEXaHUYECKHE KOJIeOaHUs ¥ BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhI UCITyCKaHUS U MOTJIOIIEeHUS; albda, 0eTa 1 raMMa-u3IydeHUs, U30TOTIbI,
sIepHast SHEPreTHKa;

pa3nuyath sSBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOJHOE MaJICHHUE TEN, PABHOMEPHOE ABMKEHUE
10 OKPY>KHOCTH, B3aMO/ICICTBHE TEJI, pEaKTUBHOE JIBUKEHHUE, KoJeOaTelbHOe ABUKEHNE
(3aTyxaroIue 1 BIHY)XKJICHHBIC KOJIeOaHus), pe€30HAHC, BOJHOBOE JIBIDKCHHE, OTPAKCHHE 3BYKA,
MPSIMOJIMHEIHOE paclpoCTpaHeHHEe, OTPAKEHUE U MPEIOMIIEHHE CBETa, MIOJTHOE BHYTPEHHEE
OTpa)keHHE CBETA, pasyioKeHue OeI0ro CBeTa B CHEKTP U CI0XKEHHE CIIEKTPAIbHBIX [IBETOB,
JICTIEPCUS CBETa, €CTECTBEHHAsS PaJIIOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOTO CIIEKTpa
U3ITy4eHUs) IO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PU3MUECKHX SIBJICHHUI B OKpYyXarolieMm Mupe (B TOM 4ucie
(buznyeckue SBICHUS B IPUPOJIE: MPUIIUBBI U OTIUBBL, ABMKeHUE Tu1aHeT CoJIHEeYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKre BOJIHBI, IyHaMH, 3X0, [[BETa TeJl, ONTHYECKUE SBICHUS B PUPO/JIE, OMOIOTHUECKOE
JeMCTBHE BUAUMOTO, YIbTPAPHOIECTOBOIO U PEHTTEHOBCKOTO U3ITyYeHUIl; €CTeCTBEHHBIH
pavoaKTUBHBIN (POH, KOCMUYECKUE JTy4H, PAIMOAKTUBHOE U3ITy4YEeHUE MPUPOTHBIX MHUHEPAJIOB;
JeCcTBHE PaJMOAKTUBHBIX U3ITy4YeHUI Ha OpraHu3M 4elloBEKa), PU 3TOM MEePEBOAUTH
MIPAKTUYECKYIO 3a/1a4y B yUeOHYIO, BBIJICNAT CYIIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX
SIBJICHUM;

OIHCBIBATH U3yYEHHBIE CBOMCTBA Te U (PU3NUECKUE SBJICHUS, UCTIONIb3Ys (PU3HUECKUE BETUUNHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBI)KEHUH, YCKOPEHUE, TepeMelIeHHE,
MyTh, YTJI0Bas CKOPOCTb, CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
Na/IeHUs, BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHWYecKas padoTa U MOIIHOCTb,
MOTEHIMaIbHAs! SHEPT U Tella, MOAHATOrO Ha/l HOBEPXHOCTHIO 3€MJIH, IIOTEHLIUAIbHAS SHEPTUs
C)KaTOM MpPY>KUHBI, KHHETHYECKas SHEPIHsl, OJIHAs MEXaHUUEeCKasi SHeprus, MepHoa U 4acToTa
KoJie0aHUH, JUTMHA BOJIHBI, FPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, [TOKAa3aTelh
MIPEJIOMIICHHUS CPEIbl); IPHU ONIMCAHUH MTPABUIILHO TPAKTOBATH (PM3UUECKUI CMBICT HCIIOIB3YEMBIX
BEJIMYUH, 0003HAUCHHSI U €IMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH I'paUKU U3YyYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;



XapaKTepU30BaTh CBOICTBA Tel, (PU3HUECKHE SABJICHUS U MPOLIECCHI, UCTIONbB3YsI 3aKOH COXPAaHCHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPHHLIUI CYIIEPIIO3UIINN CHUJI, IPUHIIUI OTHOCUTEIbHOCTH
["anunes, 3akoHpl HpIOTOHA, 3aKOH COXpaHEHUS UMITYIIbCA, 3aKOHBI OTPAKEHUS U MTPETIOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUS 3aPsI0BOT0 M MACCOBOT'O YHCEJ MPH SACPHBIX PEAKIHSX; IPH TOM
JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHUECKOE BBIPAKECHHUE;
OOBSICHATH (PU3NUECKUE TPOLIECCHI M CBOICTBA TeJl, B TOM YHCIIE M B KOHTEKCTE CUTYaIHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTD
00BsiIcCHeHNE U3 2—3 JIOTUYECKUX IIaroB C OTMOPOi Ha 2—3 M3y4EeHHBIX CBOMCTBA (PU3NIECKUX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECs HAa CUCTEMY U3 2— 3 ypaBHEHUM), UCTIOJIb3Ys 3aKOHBI U
(dbopmyIbl, cBsI3pIBatONINE (HU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a41 3aIHChIBATh
KpaTKoe yCIIOBHUE, BBISBIISITH HEOCTAIONINE WM H30BITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE VISl PEUICHNS, IIPOBOAUTE PACUETHI U OLIEHUBATh PEATMCTUIHOCTD
MOJTyYEHHOTO 3HaUeHUsI (PU3NIECKON BEIINIHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH NP MOMOIIN (HU3NIECKUX METOJIOB; NCTIOIB3YS
OTIMCAaHME MCCIIEOBAHMSI, BBIICIATH IPOBEPSEMOE TIPEAIOIIOKEHIE, OLIEHUBATh MTPABUILHOCTD
MOpsiIKa MPOBEICHNS UCCIIEIOBAHMS, A€IaTh BEIBOIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOACHUI
Y OTIBITOB;

MIPOBOJUTH OMBITHI 110 HAOIIOACHNUIO PU3NUECKUX SBIECHUIN WM GU3NUYECKUX CBOMCTB Tell (M3yUeHHe
BTOpPOTO 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUsl SHEPTHH; 3aBUCUMOCTh MEepHoaa KojaebaHu
MPYKAHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT
aAMILTUTYIBI MAJIBIX KOJI€OAHUI; MPSAMOJIMHEHHOE PACIIPOCTPAHEHHE CBETA, PA3JI0KEHHE Oeroro
CBETa B CIIEKTP; M3y4EHHE CBOWCTB HM300pa)XKCHHs B IIOCKOM 3€pKalie M CBOMCTB M300paKEeHHS
npeaMeTa B coOMparomiei JInH3e; HaOMroIeHHe CIUTOIIHBIX M IMHEHYAThIX CIIEKTPOB MU3JTyUeHHsI): ca-
MOCTOSITEIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000 pyA0BaHUS; OTIMCHIBATH XOJT
OTIBITA U €r0 Pe3ybTaThl, GOPMYIUPOBATH BHIBOBI;

MIPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO PSIMbIX U3MEPEHUH, ONIpeieNsis CpeHee 3HaUeHUE
U3MeEpSIeMOil BeTMYHUHBI ((POKYCHOE PAaCCTOSTHUE COOMPAFOIIEH JIMH3BI); 000CHOBBIBATH BHIOOD
croco0a N3MEepeHHsI/M3MEPUTETHLHOTO TTprOOpa;

MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH C UCIOIb30BAaHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBM)KEHUH 03 HauaJbHOM CKO-
pocTtu; neproja KojaebaHuii MaTeMaTHYeCKOT0 MasiTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH yrja
OTpa)XeHMsI CBETa OT yIJia MaJeHUs U yria MpeloMIICHHs OT yria MaJieHus1): IUIaHUPOBaTh UCCIIEO0-
BaHHE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOTYYEHHOMN 3aBUCUMOCTHU
(bu3nyecKuX BeIMYHMH B BUE TaOIUI ¥ rpaUKOB, eJIaTh BBIBOJBI 110 pe3yJibTaTaM HCCIIeA0BaHUS;
MIPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3HUECKUX BEIMYUH (CPEIHsSIsI CKOPOCTh U YCKOPEHHE Teja Mpu
PaBHOYCKOPEHHOM JBIKEHUHU, YCKOPEHUE CBOOOIHOTO MaJAeHUs, )KECTKOCTh MPY>KUHBI,

KO3 (GUIIMEHT TPEeHHUS CKOJbXKEHHUs, MeXaHWuyeckas paboTa M MOIIHOCTb, YaCTOTA U MEPUO
KoJieOaHU MaTeMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB, ONITUYECKAs CHJIa COOMPAIOIIEH JIMH3BI,
pavoaKTUBHBIN ()OH): TUIAHUPOBATH U3MEPEHHS; COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIIEAYsI MPEATI0KEHHON HHCTPYKIUHU; BEIYUCIATH 3HAYCHUE BETMYUHBI U
aHAJIM3UPOBATH MOJIYYCHHBIE PE3Y/IbTaThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUIA;
coOuro1aTh MpaBuiia TEXHUKK OE€30MaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
pa3nuyaTh OCHOBHBIE MMPU3HAKU W3YUYEHHBIX (U3UUYECKUX MOJIEJIeH: MaTepralibHas TOUKa,
a0COJIIOTHO TBEPJOE TENO, TOUESUHBII MCTOUHHK CBETA, JIy4, TOHKAs JIMH34, TUIaHeTapHast MOJIEJb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO 5/1pa;

XapaKTepU30BaTh MIPUHIUIBI AEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OTIOPOM
Ha MX OMHUCAHUs (B TOM YHCIIE: CIIUIOMETP, TaTUUKH MOJI0KEHUS, PACCTOSIHUS U YCKOPEHMS, PaKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOI, TO3UMETp, Kamepa
BunbcoHa), ucronb3ys 3HaHUS O CBOMCTBAX (pU3MYECKUX SIBIEHUHN U HEOOX0IMMble (pu3nYecKue
3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl U CXeMaTHUHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB MPH PEIIEHUN YIeOHO-TIPAKTUIECKUX
3ajJ1a4; ONTUYECKUE CXEMBbI JUIs TOCTPOEHUS U300pakeHUH B IJIOCKOM 3epKajie U coOuparoreit
JIMH3E;



MPUBOANUTH PUMEPBI/HAXOAUTH HHPOPMAIIUIO O IPUMEpPaxX NPAKTUYECKOTO NCTIOIb30BAHUS
(bu3NYeCKUX 3HAHUH B MOBCEIHEBHON )XU3HM 151 0OecrieueHus: 6e30acHOCTH P 00paleHnt ¢
npubOpaMH U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUsS 370POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpele;

OCYIIECTBIISATH MOUCK HH(POpMAIK (PU3NIECKOTO COAEpKaHus B ceTH MIHTEpHET, CaMOCTOSATEIBHO
(bopMynupyst MOMCKOBBIN 3aIIPOC, HAXOAUTH IYTH ONPEACTICHUS JOCTOBEPHOCTH MOTYIEHHOM
nH(pOpMAINY HA OCHOBE MMEIOUINXCS 3HAHUN M JOMOJHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh IPH BBHITIOJHEHUN YI€OHBIX 3aJaHUN HAYIHO-TIOMYJSIPHYIO JTUTEPATypy (PU3HIecKoro
COJZIEpKaHus, CIIPaBOYHbBIC MaTepHalIbl, pecypchl cetu IHTepHeT; BiaaeTh NpuéMamMmu
KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMALIUH U3
HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJICPIKAHUS, ITYOJTMYHO MPEICTABISATH PE3YJIbTaThI
IIPOEKTHOM WJIM HCCIIE0BATENBCKOM AEATEIIBHOCTH; IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3Y4ECHHBIN
MOHATHIHBIN anmapaT u3y4aeMoro pasjesna (U3MKd U COPOBOK/IaTh BBICTYIIJICHUE MPE3EHTALlUEH C
y4€TOM 0COOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.

CucreMa OLEHKHM JOCTHKEHHS IJIAHUPYEMBbIX Pe3yJibTATOB

Kputepuu u cucrema onennBanus npeacranieHbl B [Ipunoxxennn Nel k Tlosmoxennto o
CUCTEMeE OIIEHOK, MopsIke, (hopMax U MEPUOJUYHOCTH TEKYILIETO0 KOHTPOJIS U IPOMEKYTOUHOMN
aTTectaluu oOyJaronuxcs (BKJI0Yasi BHEYpOUHYIO I€ATEIbHOCTh, (GOPMUPOBAHNE KITFOUEBBIX
KOMIIETEHTHOCTEH, COMAILHOTO ombITa)(cchuika http://soshsivanteevka.ucoz.ru/Lokal akt/4.3-
promezhutochnaja.pdf)

TEMATHYECKOE IINTAHUPOBAHUE

ITepedyennb TemM KoJui- Bo yacoB 20P
7 kiiace 68 4 J{HeBHUK.pY

Pa3znen 1. ®usuka u e€ posb B 64 PO
NMO3HAHHMHU OKPYKAKLIEero Mupa Openclass.ru
du3rKa — HayKa O PUPOJIe 24
duzndeckre BEIIMINHBI 24
EcrecTBeHHO-HAYyYHBIN METO]1 IO3HAHUS 24
Pa3znea 2. IlepBonayajibHble CBeleHUS O 54q PO
CTPOEHUM BelleCcTBA
CrpoeHue BelecTBa 1u
JIBrmykeHre 1 B3aMOACHTBUE YaCTHIL 24
BeIllEeCTBA
ArperaTHbl€ COCTOSIHHS BEIIECTBA 24
Pa3ngen 3. /IBu:xeHue U B3aUMO/IeiicTBHE 214 PO
TeJ
MexaHn4decKkoe IBH)KECHHE 34
WNuepuus, macca, JIOTHOCTh 44
Cua. Bunpr cun 144

Pazpnen 4. laBienne TBEPABIX Tedl, 214 PO

JKUAKOCTEN U Ir'a3oB

asnenue. [lepenaya naBneHust TBEPAbIMU 3y
TeIaMH, )KUJIKOCTSIMH U ra3zaMH
JlaBleHHe KUIKOCTU 54
ATMocdepHOe naBIeHne 6u
JleficTBHE XXUIKOCTH 1 ra3a Ha 74



http://soshsivanteevka.ucoz.ru/Lokal_akt/4.3-promezhutochnaja.pdf
http://soshsivanteevka.ucoz.ru/Lokal_akt/4.3-promezhutochnaja.pdf

IIOTPY;KEHHOE B HUX TEJIO

Pa3nea 5. PaGora u MoIHOCTS. 12 4 PO
JHeprusl.
PaboTa 1 MOITHOCTB 34
[IpocThie MEXaHU3MBI 54
MexaHndeckast SHEprus 44
Pe3epBHOe Bpemst 3y
8 ki1acc 68 u
Paznen 6. TenJioBble siBJIeHUS 284 JIHEBHUK.pY
CtpoeHnue u CBOICTBA BEIIECTBA 74 Openclass.ru
TennoBsle Mpo1eCcChl 214
Paznen 7. Duexkrpunueckue u 374 PO
MAarHUTHbIE SIBJIEHUS
DnexTpuyecKue 3apsabl. 3apsKeHHbIE 74
TeJla U X B3aUMOJICHCTBIE
[1OCTOSIHHBIN 2IEKTPUYECKUHN TOK 20y
MarsuTHbI€ SIBICHUS 64
DneKTpoMarHuTHasE WHTYKITUS 4yq
Pe3epBHOE Bpemst 3y
9 kiace 102 4
Pa3nen 8. Mexann4yeckue siBJICHUS 40 4 JIHEBHUK.pY
MexaHnyeckoe OBYKEHUE 10 g Openclass.ru
1 CHIOCOOBI €ro OMUCaHUS
B3anmoelicteue ten 204 PO
3aKOHBI COXpPaHEHUS 104
Pa3nen 9. Mexanun4yeckue Kojie0aHusA 1 154
BOJIHBI
MexaHnyeckue Koyie0aHus 74
MexaHndeckre BOJIHBI. 3BYK 8u
Pa3znen 10. DjeKTpOMArHMTHOE 1OJIE U 64
3JIEKTPOMATHUTHbBIE BOJHbI
DNEeKTPOMarHUTHOE MOJI€ U AJIEKTpOMar- 64
HUTHBIEC BOJTHBI
Pasznen 11. CBeToOBEBI€E IBJICHUSA 15y
3aKOHBI pacpOTPAHEHUS CBETA 64
JIMH3BI U ONITHECKHE TPHUOOPHI 64
PaznoxeHue 6e10ro cBeTa B CHEKTP 34
Pa3znen 12. KBaHnToBbI€E IBJICHUSA 17 a
Hcnyckanue U NMOTJIOLEHUE CBETa 44
aTOMOM
CrpoeHue aTOMHOTO s1pa 64
SnepHble peakuuu 74
IloBTOpPHTENBLHO-0000 1AM MOIYIb 94

Cucremaruzanus U 00001eHne
MPEMETHOTO COJICPIKAHUS




U OIIBITA JICATEIILHOCTH, IPHOOPETEHHOTO
IIPU M3YYEHHH BCETO Kypca (PU3HMKH
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