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Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPa.

®dusuka — Hayka o npupojne. SAsnenus npuponasl. OU3NYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUCTEMa €IMHHUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aroT NMpUpoay. EcTecTBeHHOHAY4YHBIH
METOJl TO3HaHWs: HaOJIOJCHHE, IOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABI)KEHHE THIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, SJIEKTPUUYECKUE, MAarHUTHBIEC, CBETOBBIC SIBIICHUS.

2. Dusudeckue MpUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenue HEeHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mproopa.
W3mepenne paccTOsTHUM.
N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MalbIX Tel.
W3mepenne teMrmepaTypbl NpU IOMOIIM KUAKOCTHOTO TEPMOMETpAa U JaTydKa
TEMIEPATYyPHI.
6. IlpoBeneHue wuccieqOBaHUS O HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHayaabHbIe CBeJIeHUS 0 CTPOEHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
bpoyHnoBckoe naswmxkenue, auddysus. BzaumopelcTBHEe wYacTUI] BeLIeCTBA: NPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poOyHOBCKOTO JIBHKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWA, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSI.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.
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Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenssist CKopoCTb ITPU HEPAaBHOMEPHOM JBMKEHUU. Pacdy€r myTH U BpeMEHU IBUKEHUSI.

SIBnenne wHepnuu. 3aKOH HHepuUuHU. B3auMopeiicTBuME Ten Kak NPUYMHA U3MEHEHUS
CKOPOCTH JBHXKEHHUS Teld. Macca kak mepa uHepTHOocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C NOMOIIBI JWHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHerax. Bec rtena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmtoienue n3MeHeHus: CKOPOCTH MIPH B3aUMOICHCTBUH TEIl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlaﬁopamopuble pabdomwl u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B KHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHed CKOPOCTH CKOJBXKEHHsI OpycKa WM IIapuKa MO HaKJIOHHOU
IJIOCKOCTH.
Ornpezenenye MmI0THOCTUA TBEPAOTrO Tea.
4. OnbITHl, AEMOHCTPHUPYIOUINE 3aBHUCUMOCTh pacTsKeHHS (AedopMarivin) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOLINXCsl TOBEPXHOCTEN.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Jasnenne. CriocoObl yMEHbIICHUS U YBEIMUYCHUS JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHust TBEPABIMU TeIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckue MamMHbBL. 3aBUCUMOCTH HABJICHUS KUAKOCTH OT
ryounsl.  [wnppocratmueckuit  mapagokc. CooOmatrommecs  cocyabl.  ['muapaBnuueckue
MEXAHU3MBI.

AtMochepa 3emnu u atmochepHoe naBieHue. [IpvuMHBI CyIIECTBOBAaHUS BO3TYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTpYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue 1ulaBaHUs TeN: IUIaBaHUE WIM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.
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1. HUccnenoBanue 3aBUCUMOCTH Beca Tefla B BoJie OT 00bEMa MOrpyKEHHOMN B JKUIKOCTD

4acTu Tela.
2. OmnpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeNO, TMOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI, JACHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTD BBITAIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPY>KEHHON B JKUAKOCTh YaCTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpeleleHue e&

rPy30M0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprus.

Mexanuveckast padota. MOIIHOCTb.

[IpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJ npocTsix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXPaHEHUs SHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTHUH.
8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsCHEHHE CBOWMCTB ra3oB, )KUIKOCTEH M TBEPBIX TENl HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMayumBaHWE W KaNWUIApHBIE siBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH »JHEpruu: Terionepenada u
coBeplieHre paboThl. Bupl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYEeHHUE.

KonuuecTBOo TEmOTHL. YenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH W TEeImIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMUYECKHX
BEIIeCTB. YAenbHas Termiora maBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHUCUMOCTh TEMIIEPATyphl KUIICHHS OT
aTMoc(hepHOTro JaBICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemnoBeix aAurareneit KIIJ[ TtemmoBoro nsurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLEeh Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILECHHS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHHI.
Haburoenune TemioBoro paciivpeHus Tei.
V3MmeHeHue AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTyphbl.
Bunsl Teruionepenayn.
OxJaxIeHre Ipyu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHr# padoThl BHEITHUMH CHUTIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TeMITepPaTyphl IIPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENEH.
Jlabopamopuwvie padbomut u onvimol.
OnbITHI MO OOHAPYKEHUIO IEUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHUS.
OnbIThI IO BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphI.

7. HaOmropenue u3MeHEHHs] BHYTPEHHEH SHEpPrUM Tella B pe3ysbTare TeIulonepenadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPH CMEUITMBAHUU XOJIOJAHON U TOpsSYei BOIBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH MpH TEIUIOOOMEHE C

HarpeTbIM METaJNIMYECKUM IIUIHHAPOM.

10. Onpenenenne yaenpHON TETIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3TyXa.

13. Omnpenenenuie yAenbsHOM TEIIOTHI IIJIaBICHUS JIbA.

Pa3jnen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH Kyiona (3aBUCMMOCTb CHJIBI B3aMMOJICUCTBHS 3apsSHKEHHBIX TET OT BEIIUMYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIAMM).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTAPHBIN 3eKTpudeckuil 3apsa. CrtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONeKTpUYecKUi TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro TokKa. McTouyHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEPTruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosiHHbIe MarHuThl. B3amMoAeicTBHE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIs

CoNoO~WNE
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Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareilb NOCTOSHHOrO TokKa. lcnosb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papazgess. SBieHue anekTpoMarHUTHOM — wHAYKuMH. [IpaBuno  JleHma.
OnextporeHeparop. CrnocoObl MOMYyYEHHS JJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.
[IpOBOJHUKY U TUATEKTPHUKH.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3auMozeiicTBrue MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/IeJIeHMsI T0JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe noJje Toka. JIeKTPOMAarHurT.
. lelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomut u onvimol.
OnBITHI MO HAOMIOEHUIO DNIEKTPU3AIIUYU TNl MHAYKIUEH U PU COTPUKOCHOBEHUH.
Hccnenoanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA TPOBOJAHUKH U JUDJIEKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.
W3mepeHue U peryJiupoBaHHUe CUIIbI TOKA.
N3mepenue u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUsI Ha Pe3UCTOPE.
7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
8. IlpoBepka mpaBuia CIOXECHHS HANPSHKCHUH TIPU TIOCIEAOBATEIILHOM COCIMHEHUH
JIByX PE3UCTOPOB.
9. TIpoBepka mpaBuia I CHUIIBI TOKA MPH MapaUIEITFHOM COSTUHEHUN PE3UCTOPOB.
10. Ompenenenrie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIEro 4epe3 JIaMIMOuKy, OT HaIpsKEHUs
Ha He.
13. Onpenenenue KIIJl narpeBares.
14. UccnenoBaHue MAarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.
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15. I3y4yeHne MarHMTHOTO TIOJI IIOCTOSHHBIX MAarHUTOB NP HUX OOBETUHEHHH H
pa3iesIeHHH.

16. UccnenoBanne neicTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuenwue aeiicTBUSI MArHUTHOTO IOJISt HA TPOBOIHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl JIEKTPOIBUTATENIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKHY.

21. OnBITEl 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKLMH: HCCIEIOBAHUE
U3MEHEHM 3HAUYEHUS U HAPaBJICHUS! HHIYKIIMOHHOTO TOKA.
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHoMepHOe
IpsIMOJIMHENHOE ABM>KeHHe. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IIPH HEPAaBHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHoyckopeHHOe IpsiMosiiHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHUE M0 OKpykHOcTH. [lepuon u yacrora obpaiieHus. JIuneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepBoiii 3akon Herotona. Bropoii 3akon Hptorona. Tperuii 3akon Hptorona. [lpunimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHA, CUjla TPEHUs
IIOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIO MaJeHusl.
JBuxenne 1uaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
[EepPErpy3KHu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKPEINIEHHON OCBIO BpameHus. MomeHT cuibl. LIeHTp TskecTH.

Umnynec tena. M3meHenne umnyinbca. Mmnynsc cunbl. 3aKOH COXpaHEHHs HMITyJIbCa.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3Heprus cxxaroil npyxuHsl. Kunertndeckas sHeprust. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPaHEHHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHHUs NMPSIMOINHENHOTO IBUKECHUS.

HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUSL.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Habmonenne MexaHMUeCKuX SBJICHUN, IPOUCXOIAIUX B cucTteMe oTcuéra «Tenexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JABH)KEHUU OTHOCUTENIbHO KaOuHeTa (GU3HKH.
3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.
Habmtoienue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUH TEII.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUIKCHUH.

lO [Tepenava umIryabca Ipu B3aUMOJICHCTBUH TEJT.

11. IlpeoOpa3oBaHuUs SHEPTUH IIPH B3aUMOICHCTBUHU Tell.

ook w

© oo~



12. Coxpanenue uMIyJsbca Mpu HEYMPYroM B3aUMOJCHCTBHH.

13. Coxpanenue uMIyibca mpu abCOIOTHO YIIPYTrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. Coxpanenue MeXaHU4E€CKOM SHEPTUH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHnue MeXaHU4YEeCKOW SHEPTUU MPHU JABIXKEHUH Tella O] AeUCTBUEM MPYKUHBIL.

Jlabopamopusie pabomsl u onvinol.

1. KouctpyupoBaHue TpakTa Uil pa3roHa M JajdbHEUIIEro PaBHOMEPHOIO JBUKCHHS
HIapUKA WIH TEIEKKHU.

2. OrmpezneneHue cpeaHel CKOPOCTU CKOJNBXKEHHS OpycKa WIM JIBUKEHHS IIapuka I0
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBXKEHUHM I10 HAKJIOHHOU
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka TrumoTe3bl: €CIM MpPU PABHOYCKOPEHHOM J[BIDKEHHWH 0€3 HaudaibHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccrnemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO

JTABJICHHUSL.

Omnpenenenne KodhUIUEHTA TPEHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

9. Omnpenenenne pabOTBl CHUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHOM MOBEPXHOCTH.
10. Ompenenerrie pabOThI CHIIBI YIPYTOCTH TPHU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. V3y4enue 3akoHa COXpaHEHUS SHEPTHH.

Pa3nesn 9. Mexanndeckne Kos1e0aHUs M BOJIHBI.

KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIuMTyaa. MaTtemMaTuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue dSHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxarmue konebanus. BeiHy»)aeHHbIe KojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHW4ecKUX BOJIH. [IposionbHbIe U MonepeyHble BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKNE BOIHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHIIBI TSDKECTH M CUJIB YIIPYTOCTH.

Habmroienue xonebanuii rpysa Ha HUTH U Ha TPYKUHE.

Habmroienue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacrnipocTpanenue mpo0abHBIX U MMONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

JIaﬁopamopubw padomwt u onvimol.

1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.

2. OmnpezneneHune 9YacTOTHI U TIEpHoO/Ia KoJIeOaH A TPY>KUHHOTO MasiITHHKA.

3. HccnenoBaHue 3aBUCHUMOCTH TepHoOJa KoieOaHWN MOABEIIEHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.

4. VccnenoBaHue 3aBUCHMOCTH TepHOja KojeOaHWN MPYKMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHWUU Tpy3a, MOJABEUICHHOTO K HUTH, OT
Macchl Ipy3a.
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6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TIE€pHOJA KOJEOAHWH MPY>KMHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ICHUSs.
Paznen 10. DnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BosH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopusie pabomsl u onvinol.
1. U3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOLILI0 MOOUIILHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Vcrounuku cBera. [IpsMonuHeliHOe pacmpocTpaHEHHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lomHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcrnonbp30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B nuH3e. Omnrtuueckass cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300paskeHMit B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/I.
Xon stydelt B coOuparomiei JuHse.
Xox JIydeil B paccenBarolel JUH3E.
[Tomyuenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens riasa.
11. Paznoxxenue 0emoro cBeTa B CIEKTP.
12. [Tony4eHnue 6enoro cBeta MpH CI0KEHUU CBETa PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomut u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOTO JIy4a OT yriia MaJieHus.
2. Hzydenue xapakTepUCTHK H300paKeHUs TIpeIMETa B IIIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa TPEJIOMIICHHUS CBETOBOTO JIy4a OT yria MajcHHs Ha
TPaHULIE «BO3AYX—CTEKIION.
[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpAroIei JINH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.
OmBITEI MO BOCHPHUSATHIO IIBETA MPEJAMETOB MPU HMX HAOIIOACHUU dYepe3 I[BETOBBIC
(GUIBTPBI.
Paznen 12. KBanToBbIe siBJIeHUS.
OmnswiTel Pesepdopaa u mnanerapHas moaens atoma. Moaens atoma bopa. Mcnyckanne u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas Mogmens aromMHoro sigpa. M3orombl. PamnoakTuBHBIE TipeBpaineHus. Ilepuop
noJjiypacrnajaa aTOMHBIX sIJIEp.
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SAnepHble peakuyun. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aToMHBIX siiep. CBsi3b maccel U SHepruu. Peaknuum cuHte3a u jAenenus snep. Mcrounuku
sHepruu CoJlHLIA U 3BE3 L.

SInepnas sHepreTuka. JIeHCTBUs paguOAKTUBHBIX U3IyUYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIy4eHUs U TIOTJIOIIEHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnexTp BoaoOpo/a.

Habmroienue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TyUEHUI.

Perucrpanus nzmydeHust NpUpOJIHBIX MUHEPATIOB U IPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUCHHUS.

2. HWccnemoBanue TPEKOB: HM3MEpPEHUE SHEPTUHM YACTUIBI 10 TOPMO3HOMY ITyTH (II0

doTorpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IHoBTOPHUTEJIHbHO-00001IAK0 NI MOYJIb.

[ToBTOpUTENEHO-0000IIAIONINI ~ MOAYJIh  TPEAHA3HAYEH [UIS  CHUCTEeMaTHU3alud |
0000111eHUST TPEIMETHOTO COAECPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUHU
BCET0 Kypca ()M3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY IO
busnke 151 00yUarOIMXCsl, BBIOPABIINUX 3TOT YU€OHBIHN MpeaMeT.

[Ipyu wu3ydeHMM JAHHOTO MOMAYJS PEATUZYIOTCS U CUCTEMATU3UPYIOTCS  BUJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
METaNPEIMETHBIX TIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHHs, (HOPMHPYETCS €CTECTBCHHOHAYYHAs
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEJIOBAHMS SIBIICHUM MPUPOABl U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBACHATh (U3UYECKUE SIBICHUS, MPUMEHSS TOJYYCHHBIC 3HAHUS,
pemarh 3aJa4k, B TOM YHCII€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIANBHO IEATEIbHOCTHBIA XapaKTep JAHHOIO Pa3zesa pean3yercs 3a CYET TOro,
4TO 00yYaroIUecs BHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IpeAIaraercs:

Ha OCHOBE TMOJTYYEHHBIX 3HaHUN PaCIIO3HABATh U HAYYHO OOBSACHATH (PU3UUECKUE SIBJICHUS
B OKPY>KaIOIIEH NpUPO/Ie U MMOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBbIE METOJbl MCCIIEOBAHUS (DU3UYECKUX SIBIICHUM, B TOM YHUCIE JIs
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoOJee Ba)XKHBIX JOCTIKEHHUU COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BAHMS PA3JIMYHBIX HCTOYHMKOB HHEPrUM HA OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX U3BECTHHIX BUOB SHEPTHH.
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2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI [10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne (QU3MKK HA YypOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlIeHO Ha

JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

e [J mposiBIeHNE UHTEpEca K UCTOPUH H COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hnu3nIecKoit
HaYyKHU;

e [] IICHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX yUEHBIX-(DHU3HUKOB;

e 2) rpaxJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e [] rOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U STUUYECKHUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

e [] oco3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMIIOB B JESITEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

e [] BOCHpHUATHE SCTETHUYECKUX KAuyeCTB (PM3MUECKON HAyKHU: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'O NO3HAHUS:

e [J oco3HaHME IIEHHOCTH (PU3MUECKOW HAYKM KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

e [] pa3BuTHE Hay4YHOM JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEOBATENLCKON AeITeIbHOCTH;

e 5) dopMupoBaHus KYJIbTYPbI 310POBbS M IMOIIHOHAIBHOIO 0J1ar0NOJIYYHSI:

e [] oco3HaHHE ILIEHHOCTH 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH TMpaBWJ OE30MacHOro IOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

e [ chopMUpOBaHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKE CBOETO MpaBa HA OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

e 06) TPYA0BOIO BOCIINTAHMSA:

e [] aKTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa30oBaTeNbHOM
OpraHM3alii, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOyIOUX B TOM YHCIIe U PU3MUECKUX 3HAHU;

e [J nHTepec K MPaKTHYECKOMY M3YUYEeHHUIO Ipodeccuii, CBSI3aHHBIX C PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e [] opueHTanMs Ha TMpPUMEHEHHE (U3MUECKUX 3HAHUN AN peleHus 3aaad B o0jacTtu
OKpYXKarolled cpenibl, IUNIAHUPOBAHUS NOCTYIIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBHN
JUISL OKPYKAIOIIEH Cpeibl;

e [] oco3HaHue r1I00aIbHOI0 XapakTepa SKOJIOrHYECKUX Mpo0bsieM U MyTel X peleHus;

e 8) ajanTanuMu K M3MEHAIOUIUMCS YCJIOBUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

e [] mnorpeOHOCTH BO B3aUMOJEWUCTBUU TPU BBHIMOJIHEHUHM UCCIECJOBAHUM U TPOEKTOB
(bu3MYeCKOi HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

e [] IOBBIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 IPAKTUUECKYIO JESATEIBbHOCTD;

e [] morpeObHOCTh B (pOPMHpPOBAHUHM HOBBIX 3HAHUH, B TOM uucie (HOpPMyITHpPOBATH HJIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;

e [] oco3HaHue ne(HUIUTOB COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH B 00JaCTH (HU3HKH;

e [] TUIaHUPOBAaHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PH3UUECKUX 3HAHUM;

e [] cTpeMJIcHHE aHAIM3UPOBAaTh U BBISIBIATH B3aUMOCBSI3M TPUPOJBI, OOIIeCTBA H
SKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;



e [] oOmeHKa CBOMX JEHUCTBHM C Y4ETOM BIIMSHUS HA OKPYXKAIOLIYyI0 CpPEeay, BO3MOXKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesymnbrare ocBoeHHMs mOporpamMMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromierocsi OynyT chOpMUPOBAHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATUBHBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIC yueOHbIE ACHCTBHUSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKUA OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYLIECTBEHHBIH MPU3HAK KIACCU(UKALUU, OCHOBAHUSA JJIsi 00OOIICHHS
Y CpPaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUs B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYCHHH (U3NYECKUX SIBICHUNA U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEIHYMH;

® CaMOCTOSTENbHO BbBIOMpaTh CMOCOO0 pemieHus y4eOHOM (u3umyeckol 3amauu
(cpaBHEHUE HECKOJIbKMX BapHaHTOB pEILIEHUs, BBHIOOp HaumbOosee MOIXOISIIET0 C
y4ETOM CaMOCTOSATEIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

®  1ICIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
(bU3HUYECKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIUIO, MOJIYYEHHYIO B XOJE
VICCIJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalIbHENIIee pa3BUTHE PU3UUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTHl U 3alpoChl IpPU IOUCKE U OTOOpE
UH(OPMALIUY WU TAaHHBIX € YYETOM MPEI0KeHHON yueOHoM (u3nyeckoit 3a1au;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAILIMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

® CaMOCTOSTEIbHO BBIOMpAaTh ONTHUMANbHYIO (POpPMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECJIOKHBIMH CXeMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 X KOMOUHALIUSIMHU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

e B Xo0Ie OOCYXIeHHs Yy4eOHOro marepuaia, Pe3yiabTaToB JIAOOPATOPHBIX pPabOT W
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIE Ha pellieHue 3a/1a4i U MO IepKaHnue 0J1aroesaTeIbHOCTH OOIIeHHUS;

® CONOCTaBISATh CBOM CYXAECHHUA C CYXIEHUSMH JApPYyTUX YYacTHHKOB JlMaiora,
0OHapy’KUBaTh pa3jIMYMe U CXOJCTBO MO3ULIUH;

® BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyAIbHON PaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEIENSATh POJIH, 00CYkIaTh MPOIECCH U PEe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KadyeCTBEHHOrO pe3ysbTaTra IO CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHUBATh KA4YeCTBO CBOEr0 BKJIAaga B OOMMIA TPOAYKT IO KPUTECPUSM,
CaMOCTOSITEIIEHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX Ul peIIeHUs
(bu3nyECKUX 3HAHMIA;

OpUEHTUPOBATbCS B PA3IMUYHBIX MOJAXOAAX NPUHATUS pEIlIeHUH (MHIUBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pELIeHUS (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHUsI C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh MIpeiaraéMble BApUAHThI PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTUIKEHUs) Ppe3yJIbTaTOB JEATElIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BOBHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YHAIOIINUXCS YMEHUM:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMs, HaOII0eHHe,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  NPSMOJIUHEHHOE),  TpaeKTopHs,
paBHOJIEHCTBYIOIIAs cuia, nedopManus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
cooOUIaoNIMecs CoCy/ibl;

paznuyath siBreHus (1ud¢ys3us, TemI0BOe ABMKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEpLHUs, B3aUMOJICHCTBUE TeEIll, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONM OCBIO BpAalllCHMs, Iepefadya JaBlIeHUs TBEPAbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBJIeHUE, IJIaBaHUE Tell, IPEBPaLCHUs



MEXaHUUYECKOMW YHEPIUN) 110 OIMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMUSHUE aTMOC(EpPHOro AAaBICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYark B TeJe YelOoBeKa, IIPU 3TOM IEPEeBOIUTH IPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3HUECKHUE SBICHUS, UCIIONB3Ys (HU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYIOCTH, CHUJa TSDKECTU, BEC Teja, CWUila TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOUIAs CWJIA, MEXaHWdeckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT MOJE3HOr0 ACWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAs SHEprus), IpU OMUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BETMYMH, X 0003HAYCHHS U €AMHUIIBI
Gu3nYecKuX BEIUYMH, HAXOJUTHh (DOPMYJIbl, CBA3BIBAIOIIME JAaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(bu3nUecKuX BEIUYMH,

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IPOLIECCHI, HCIONb3Ys
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, npaBWJIO paBHOBeCUs pbluara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHUsS MEXAaHWYECKOM »HHEpruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BhIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBJICHUS, MPOLECChl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyaluil MpPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ OMopoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 JneicTBHSA, HCHOIB3Ys 3aKOHBI M (OPMYIIBI,
CBs3bIBalOLIME (U3MUECKHE BEJIMYMHBL: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
IPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHbIE JJaHHBIE, HEOOXOAUMBIE IS pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOM (hrU3NUecKOi BEIMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEIIOI0KEHNE
(rumote3y), paznuyaTh M HMHTEPIPETHPOBATH IOJIYYEHHBIM pe3ysbTaT, HaXOAUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yJbTaTaM;

IIPOBOAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATH TPOBEPsieMble MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPeJI0KEHHOT0 000PY0BaHNUS, 3alUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATypPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSAMBIX HU3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeNa OT BPEMEHM JIBUKEHUS TeEJla, CHJIbI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIONIAJH
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT yAJUHEHMs NPYKUHBI, BBITAIKUBAOLIEH
CWIBl OT OO0BEMa MOrpyKEHHOM YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,



YCIOBUH IJIaBaHMs TeJ, YCJIOBHI paBHOBECHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEHUs, cienys MpeUIoKeHHOMY ILUIaHy, (PUMKCHPOBaTh pe3yJbTaThl IOJIy4E€HHON
3aBHUCUMOCTH (DU3MYECKHX BEJIMYUH B BHJE MPEUIOKEHHBIX TaONHMIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHsA, JAaBICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh MpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, phbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha UX ONHUCAHUA (B TOM YHUCIE: MOALIMIIHUKH, YCTPOUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
(du3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO IIOBEJCHUSA B
OKpYXaroIlei cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VIHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALIHIO, KOTOpPas SIBJISIETCS TPOTUBOPEUUBOI
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHINOJHEHUH YYeOHBIX 3a/laHMI HAayYHO-TIOMYJISIPHYIO JINTEpaTypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIAJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOpPMALUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHChMEHHBIE M YCTHBIE COOOIICHUs HAa OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIK (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIe IMyOJINYHO AeNaTh
KpaTKHe COOOIIEHUS O pe3yJsIbTaTax MPOEKTOB MM yUEOHBIX UCCIIEAOBAaHUM, IPH ATOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUENH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacrpenenirtbs 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUH C IMOCTABJIEHHBIMHU 33/1a4aMH, CJIEAUTD 3a BBHIIIOJIHEHUEM TUIaHa
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BbICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHHE OKPY KAIOIINX.

K xonmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YHAIOIIKUXCS YMEHUM:

WCITOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE ATOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBIIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATyPa, BHYTPEHHSSA
DHEPIHUs, TEILUIOBOM JBUIATEllb, HIIEMEHTAPHBINA JIEKTPUUYECKUIN 3apsAll, DIEKTPUUECKOE



110JIe, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pa3iauyaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHUE W CXKaTHE, TEIUIoNepenayda, TEMJoBOe
paBHOBECHE, CMAayuBaHWE, KalNWULIPHBIE SBJICHUSA, HCIApPEHUE, KOHACHCALUA,
IUIABJICHUE, KpucTalu3anuss  (OTBepeBaHuE), KHIIEHHE,  Teruionepenadya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YE€HUE), DJIEKTpU3ALUs TeJl, B3aUMOJICHCTBUE
3apsA70B, NEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOIO IIOJS HA IPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAs
UHAYKIMUS) 10 ONHMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (GU3NYECKUE SBICHUSA B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKHUBBIX OpPTaHHU3MOB,
MarHuTHOE 1osie 3eMild, Jpel( IOJIHCOB, pOJib MAarHUTHOTO MHOJS JUIS KU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IEPEBOJUTH NMPAKTUYECKYIO 33]ady B Y4EOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (PU3HUECKHUE SBICHUS, UCIIOb3Ys (PU3NUYECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIUIOTHI, YyJAEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YZACJIbHAas TeEIIoTa
napooOpa3oBaHus, yAeiabHas TEMJIOTa CrOpaHHs TOIUIMBA, KO3((UIMEHT mose3HOro
JEUCTBUS TEIUIOBOM MAILMHBI, OTHOCUTEIbHAS BIJIAXXHOCTh BO3/YyXa, JIEKTPUUYECKUU
3apsf, CHJA TOKA, OJJIEKTPUYECKOE HAIPSHKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yZIeIbHOE COIPOTHBIIEHUE BEILECTBA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOI0 TOKa), IPU
ONMCAHWU MPaBWIbHO TPAKTOBaTh (PU3MUECKUH CMBICI HUCHOJb3YEMbIX BEIUYMH,
0003HaueHMs M eTUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUMH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (pU3MuUecKue SBIEHUS U TPOLECCHl, HCHOJb3Ys
OCHOBHBIE TIIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
OPUHIUI CYNEpHo3UuIUKM Mojiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—J/IeHua, 3akoH coxpaHeHus
SHEPIuu, MPH 3TOM JAaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAKECHUE;

OO0BACHATh (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyauuun IIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISABIIATD
MPUYNHHOCIECTBEHHBIE CBSA3HM, CTPOUTh OOBSACHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YSd 3aKOHBl U (OPMYIIBI,
CBs3bIBaloIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalii3a YCJOBUS 3aJauu
3aMCBIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX JUISI PELICHUS 3a1auH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU IOMOIIK (PUINYECKUX
METO/NOB,  WCIOJBb3ys  ONMCAHUE  HUCCICNOBAHMs,  BBIACIATH  IIPOBEpPAEMOE
IIPEANOJIOKEHNE, OLECHUBATh IPAaBUIBHOCTh NOPSAJKA IPOBEIECHUSI HCCIEIOBAaHHUS,
Jle1aTh BBIBOJBL;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBONCTB
Ten (KamwUIsipHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3QyXa OT €ro o0béma,
TeMIIepaTypbl, CKOPOCTH NPOLIECCAa OCThIBAHUS U HAarpeBaHUs IIPHU U3JIyUYEHHH OT LIBETa
U3Iydaroume  (Morjiomaroneil) MOBEPXHOCTH, CKOPOCTb HCINApEHHsl BOJBI  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, HJIEKTpH3alus Tel u
B3aMMOJIEHCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX 10JI€H IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMyJIupoBaTh IpOBEpsAEMbIC IPEIIOJIOKEHHs, CcOOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO 00OpyJlOBaHMS, OINMCHIBaTH XOJA OINbITa U
(GopMyIMpOBATH BBIBOABI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXKHOCTHU BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIIOJIb30BAaHMEM aHAJIOrOBBIX INPUOOPOB U JATUYHUKOB
(Gu3nUecKuX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUM € Y4ETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU MONEPEUYHOI0 CEYEHUs U YJEJIbHOIO CONPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, cOOUPAaTh YCTAHOBKY U BBIOJHATH U3MEPEHUS, CIeNys
IPEJJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU B BUJIE
TabIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJIbTaTaM HCCIIeI0BaHHUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, padOTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEeJI0KEHHOW MHCTPYKIMH, U BBIYUCIISATh 3HAUEHUE BEJIUUNHBI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

XapaKTepu3oBaTh MPUHLUIBI JAEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOM HAa UX OMHMCAHUS (B TOM YHCIE: CHCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK HIIEKTPUUYECKON
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAaHUA O CBONCTBaxX (U3MUECKUX SBJICHUH U
HEo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTble TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENbHbIE NMPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTElb BHYTPEHHETO CrOPAaHMs, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel C MOCIe0BaTebHBIM U MapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEpax) MPAKTUIECKOrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TIOBCEJHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpAaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIISATh TMOMCK HH(pOpManuu (U3NYECKoro cojepxkanus B HHTepHeTe, Ha
OCHOBE€ MMEIOIUXCS 3HAaHUH M NYTEM CpPaBHEHMUS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpas SBJSETCS NPOTHUBOPEUYMBOM WM MOMKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JINTEPaTypy
($U3NUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMALMMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3laBaTh COOCTBEHHbIE NHCBMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  IPEACTaBIATb  PE3yJbTaTbl IMPOEKTHOW MM  HCCIEN0BATENIbCKON
JEeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIA ammapat
Kypca (pU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIHCH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenesats 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMM 3aJavyaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHUCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

K xonuy oOydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

HUCIIOJIB30BAaTh IIOHATHA. CHUCTEMA OTC‘-IéTa, MaTepI/IaJII)Haﬂ TOYKa, TpaCKTOpI/Iﬂ,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO IBMKEHHS, aedopmarst (yrpyras, miacTuIeckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP
TSOKECTH, a0COJIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHWYECKHUEe KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YyJIbTPa3BYK,
AJIGKTPOMATrHUTHBIE BOJIHBI, IIKaJIa 3JCKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh W
JATbHO30PKOCTh, CHEKTPHl HCIyCKaHHWs M TMOTNOIIeHUus, anbda, Oera- m Tramma-
U3JTYYCHUs1, M30TOIIbI, SiZICPHAST YHEPTeTHKA,;

pa3iuyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBHIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE JTBUKCHHIE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TN, pPEaKTUBHOE JBUKCHHE,
Kose0aTeIbHOE JIBIDKEHUE (3aTyXamollue W BBIHYKJIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSIMOJMHEWHOE pPACIpPOCTpPaHEHHE,
OTpaXKCHHE U TIPEIIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKCHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
C€CTCCTBCHHAsA pa}II/IoaKTI/IBHOCTB, BO3HHUKHOBCHUEC HHHeﬁanOFO CHGKTpa H3qu€HH$I)
M0 OINHCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OMBITOB, JEMOHCTPHPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacrno3HaBaTh IPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBICHUN B OKpYyXkKarollieM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
COJ'IHG‘-IHOI\/’I CHUCTEMBI, peaKTI/IBHOG JIBUXXCHUC ) KUBBIX OpFaHI/I3MOB, BOCHpI/ISITI/Ie 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUYECKHe BOJIHBI, I[yHAMH, 3XO, IIBETa Tell,
OIITUYCCKUC ABJICHUA B npnpone, 6HOJ’IOFH‘I€CKO€ )IeﬁCTBHe BUIUMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(1)OH, KOCMHUYCCKUEC Jy4du, pa}II/IoaKTI/IBHOG I/ISJ'Iy‘—IeHI/Ie HpI/IpO)IHI)IX MI/IHepaJ'IOB,
NEeNCTBUE PaIMOaKTUBHBIX M3IYYSHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPaKTUYECKYIO 33/ladyy B YUeOHYIO, BBIJACISTH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUN;

OMHCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCIIONB3Ys (DHU3HUECKUe
BCJIINYUNHBI (CpeleSISI U MI'HOBCHHAasA CKOpOCTB TCJa HpI/I HepaBHOMepHOM JABWXKCHUU,
YCKOpEHHUE, MepeMellleHne, myTh, YIIIOBask CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TAJCHHS, BEC Telld, HMITYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHU4YecKasi paboTa U MOIIHOCTb, MMOTEHIIUATbHAS SHEPTUS TeNa, MOJHATOTO
HaJl TOBEPXHOCTHIO 3¢MJIH, IIOTEHITMAIbHAS SHEPTUS CIKATOW NPYKHHBI, KHHETHICCKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHUH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTeib IPETOMIICHUS
cpefbl), MPU ONUCAaHUM IMPABHIIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ZULUHN CHII,
IPUHLUI OTHOCUTENbHOCTHU ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPAKEHMsSI M TIIPEIOMIIEHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0BOr0 HU
MaccoBOro 4YHCel TMpU SACPHBIX peaklusX, Mpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATH (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallui  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (UIUUYECKUX 3aKOHOB HIHM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OMHUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBl M (hOpMyJibl, CBsI3bIBarOlLME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHMUS,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3n4eCcKOil BEITUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIECNOBAaHUS,  BBIIEISATH  MPOBEPSIEMOE
NpPENoNI0KEeHNE, OICHUBAaTh MPABUWIIBHOCTh TMOpPSJIKAa MPOBEACHUS MCCIEI0BAHNU,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten (M3y4eHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTD
nepuoja KojsebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJeOaHUH, MPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHs IpeaMera B coOMparoliel JIMH3E,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONIUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, JOPMYJIUPOBATH BHIBOIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHUN, OIpenessis cpelrHee
3HaYeHHEe H3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX H3MEpPEHMH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KoJieOaHHM MaTeMaTHuecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yIjla HaJeHus U
yIia IpeoMJIeHUsl OT yria MaJeHus): MJIaHUPOBaTh MCCIEOBAaHHE, CAMOCTOSITENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOIUI] U TpaduKOB, JeNaTh BHIBOJBI IO pe3yJbTaTam
WCCIIE/IOBAHMSI;

IPOBOJUTH KOCBEHHBbIE H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHss CKOPOCTh U
YCKOpEHHUe Tejla MpU paBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOrO MaJeHMUS,
XKECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHUs] CKOJIBKEHUS, MEXaHHuYecKas pabdora u



MOIIIHOCTh, YacTOTa M IEpUOJ] KOJIeOaHMH MAaTeMaTHYeCKOr0 M MPYKHHHOTO
MasSTHUKOB, OITHYECKas CHJa COOHMparolel JIMH3bI, pPaJHOaKTHBHBIA (OH):
IUITAHUPOBATh M3MEPEHHUS, COOMpATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHSTH
U3MEpEHUs, CIEAys MPEIJIOKCHHOW MHCTPYKILUH, BBIYUCISATH 3HAUYCHHE BEIHMYUHBI U
aHAJIM3MPOBATh MOJYyYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW TMOTPEUIHOCTH
U3MEpPEHU;

coOmoaTh TpaBWJia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TPH3HAKH HM3YYCHHBIX (DU3MYECKUX MOJEICH: MaTepualibHas
TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCYHBIH HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUIaHeTapHasi MOJIeNTb aTOMa, HYKJIOHHAsI MOJICTIb aTOMHOT'O SIIpa;

XapaKTepU30BaTh TMPHHIUIMBI JCUCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB C ONOPOil Ha MX OMUCAHUS (B TOM YHCIIE: CIIUJOMETP, JaTYUKU MOJT0KEHHS,
pacCTOSHUS U YCKOPEHUS, PaKkeTa, 3X0JI0T, OYKH, IEPUCKOII, (hOTOAITAPAT, ONTUICCKUE
CBETOBO/IBI, CIEKTPOCKOI, IO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX ()U3UYCCKUX SIBICHUN M HEOOXOAMMBIC PU3MYCCKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbI M CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUUYECKHX YCTPOMCTB,
U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB MpPU PEIICHUU Y4eOHO-
NPAKTHYECKHUX 3a/1a4, ONTHYECKHE CXEMBI Ul MMOCTPOCHUSI M300paKEHUH B IIOCKOM
3epKajie u coOmparoIei JInH3e;

NPUBOJUTE TpPUMEPHl (HAXOJUTh MHQPOPMALMIO O TMPHMEpax) MPaKTUIECKOrO
UCIIOJIb30BaHUsI (DU3UUCCKMX 3HAHMK B IOBCEJIHEBHON MHM3HM [UIi OOECICYCHUS
Oe3omacHOCTH Mpu OOpalleHHMH ¢ NpUOOpaMH U TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3[0POBbSI M COOJIOJCHHS HOPM OJKOJIOTMYECKOrO TIOBEICHHS B
OKpY Karollel cpese;

OCYLIECTBIIATh TOUCK HH(MOpManuu (GHU3MYECKOro conaepxanuss B VHTepHeTe,
CaMOCTOSATENILHO (HOPMYJIHPYsl TOUCKOBBIA 3ampoc, HAXOIUTh IyTH OIPEACICHHS
JIOCTOBEpHOCTH IOJMYYeHHOH HH(OpMAaMM Ha OCHOBE HWMEIOIIMXCS 3HAHUA H
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB,;

UCIIOJIb30BATh MPH BBIMOJHEHUH yUeOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATyPy
(Gu3MYeCKOT0 CoAep)KaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIJICTh MPHEMAMK KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIUH U3
OJTHOH 3HaKOBOH CHUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMAINN
U3 HECKOJIBKUX HCTOYHHKOB (DU3UYECKOTO COACPXKAHUS, MyOIMYHO TPEACTaBIATh
pe3ysbTaThl POCKTHON HIIM UCCIIE0BATEIbCKOM JEATEIBHOCTH, MIPH 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIH NOHSATHHHBIN amnmapaT H3y4aeMoro pasjena (QHu3HKH MU
CONPOBOXKIATh BBICTYIUICHUE TMpE3CHTAlMell ¢ y4éTOM OCOOCHHOCTEH ayauTopuu
CBEpPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (ungposbie)
n/n NPOrpamMMbl Bcero ongpo.anme p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0o MUpa
1.1 ®dusuka - HayKa 0 PUPoe 2 bubmorexa LIOK
' https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PH3HHCCKHE BEAHHHbI 2 . https://m.edso0.ru/7f416194
. bu6mmorexka [IOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHavyabHbIe CBeIeHHUS] O CTPOEHHH BellecTBA
2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P H https://m.edso0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuoreka [JOK
' BEIIICCTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmmorexa [TOK
' P m https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiiCTBHE TeJl
bu6mmorexa [IOK
3.1 Mexarueckoe JABIKeHne 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Mrepuii, macea, IIOTHOCT 4 ! https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
3.3 Cua. Buaet can 14 . 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
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Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBICHHE KHKOCTH ° https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasenie 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE ®UJIKOCTH U Ta3a Ha MOrPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTB. JHepPIrus
bubmuorexa [JOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarmsmb! > . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
53 Mexanmteckas SHeprus 4 . https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teroneie mpoeccs! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTibie ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DEKTPOMATHHTHAs HHLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHnuecKkoe OBMKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCaHUSs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonectsue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHBI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3pen 2. Mexann4deckue KoJe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexanucciue konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnuorexa [JOK
' 9JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHUS
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 bubmiorexa LHOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15
Pasnen 5. KBanToBbI€ sIBJIEHHSI
bubmuoreka [JOK
51 Hcnyckanue u MorIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlaepHbie peakin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. IloBTopuTe/1bHO-00001aI0MIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HJOK
' Kypca Gpu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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