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COJEPKAHUE OBYYEHUA
7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa

®usuka — Hayka o npupone. SBieHus npupoxasl. GU3NYECKUE SABICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeMWYHMHBL. V3Mmepenune Qusnuecknx BennuuH. Dusndeckue MpHOOPHI
[TorpemHocTe N3MepeHnd. MexayHapoIHas CUCTEMA €IHHMULI.

Kak ¢wu3uka u 1npyrue ecTecTBEHHbIE HAayKd HM3Y4arOT NPUpoAy. EcTecTBeHHOHayWHBIH
METOJl [O3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAyYHOTO BOINPOCA, BBIIBIKEHHE THUIOTE3,
OKCTIIEPUMEHT TI0 TPOBEpKE THUIOTE3, OObscHeHHe HalOmomaemoro sBieHus. Omnucanue
(U3NIECKUX SBICHHUIA C TIOMOIIBIO MOJECTICH.

Jemoncmpayuu

1. Mexannueckue, TEMIOBbIE, DJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUS.
2. ®uznyeckne MPUOOPHI W TIPOILEAypa MPSMBIX W3MEPEHUIH aHAIOTOBBIM H IHU(PPOBBIM
prudopoM.

Jlabopamopusie pabomot u onvimul

1. OmnpeneneHue 1eHBI AETICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpa.

2. U3mepenwne paccTosHUIL.

3. Hsmepenne 00bEMa )KHUIKOCTH H TBEPIOTO Tela.

4. OrmpeneneHne pa3MepoB MaJIbIX TEJ.

5. HM3mepenme TemmepaTypsl TpH TIOMOIIM JKHIKOCTHOTO TepMOMETpa W JlaTYMKa
TEeMITepaTyphI.

6. IlpoBeneHwme WuCCIIEIOBaHUS 10 TPOBEPKE THUIOTE3BI: JABHOCTh TOJIETA MIApUKa,

MYLIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIIIE BHICOTA MYCKA.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BelmiecTBa: aToOMbl W MOJEKYIbl, HMX pa3Mepbl. OIMNbBIThL, T0Ka3bIBAIOLINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenue yactuil BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YACTHI[ C TEMIEpaTypoMu.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEHIECTBA: MPHUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHUSI ~BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpuctaymuinueckux) Teia. B3auMocBs3p Mexay CBOMCTBAMHU BELIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJEKYISIpHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL

Jemoncmpayuu

1. HaGmronenue 6poyHOBCKOTO JABMKEHUS.
2. HaGmonenue nuddysun.
3. HaOmronenue siBieHHIA, OOBSACHAIOMIUXCS MPUTHKEHUEM WIM OTTAIKHUBAHUEM YaCTHUI]
BEIIECTBA.
Jlabopamopnuwie pabomot u onvimul
1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHEM (poTorpaduii).
2. OmbITHI O HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.
3. OmbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/eiicTBUE TeJl

Mexanuueckoe pABuxkeHue. PaBHOMepHOe U HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu 1 BpeMeHU JABUKEHHUS.

SBnenue wHepuuu. 3aKOH WHEpUUH. B3aumoneicTBue Ten Kak NpPUYMHA H3MEHEHUS
CKOpPOCTH JIBWKEHMs Tel. Macca kak Mepa uHepTHOcTU Tena. [lmoTHocTh BemiectBa. CBA3b
TJIOTHOCTH € KOJIMYECTBOM MOJICKYIT B €IMHHIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozeiicTBusa ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AMHAMOMETPA. SIBJIEHUE TATOTEHUs U cuiia TsbkecTH. Cuila TSKecTr
Ha Jpyrux mianerax. Bec tena. HeBecomocts. CroskeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOM.
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PaBnoaelictyromast cui. Cuia Tpenusi. TpeHue CKOJIbKEHUs U TpeHUe Nokost. TpeHue B npupoae
U TEXHUKE.
Jemoncmpayuu
Habmoienne MexaHu4eCcKoro IBHKCHHUS Tela.
N3mepenune ckopocTy MPpsSIMOJIMHEHHOTO IBHXKECHHUS.
Habnronenue siBjaeHUs] UHEPIUH.
HaGnronenue n3mMeHeHus CKOPOCTH MPU B3aUMOICHCTBUH TEJL.
CpaBHeHME MacC TI0 B3aUMOJICHCTBHUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.
Jlabopamopusie padomot u onvimul
1. Onpenenenue CKOPOCTH PABHOMEPHOTO MABMKEHHS (IIapuKa B SKHIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOWIIS U TaK JIajiee).
2. OmpeneneHue cpeaHE CKOPOCTH CKOJBXKCEHHS Opycka WJIM TIapuKa IO HAKIOHHON
TJIOCKOCTH.
Ornpenenenure MI0OTHOCTU TBEPJOTO TeEa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTskeHus (aedopMaiviv) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OMmBITBL, TEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI TPEHUsSI CKOJILKEHHUS OT Beca Tena U
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra30B

Jasnenue. CriocoObl yMEHBIIIEHUS U YBETUUYCHUS JIaBiaeHus. [[aBnenue raza. 3aBUCUMOCTD
naBJIeHUs Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPALIMH TE€IAMU, )KUIKOCTIMH U
razamu. 3akoH [lackans. ITHeBMaThueckue MamMHbl. 3aBUCUMOCTb JABJIEHUSI KUJIKOCTH OT
rnyounsl.  ['mapoctatmdeckuid  mapagokc. CooOmarommecss  cocynabl. [ mapaBiaudecKue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe napieHue. [IpUyumHBI CyIIECTBOBAHHS BO3MYIITHOM
o6onoukn 3emau. OnbiT Toppuuennu. M3mepeHue aTrMochepHOro NaBJICHUSA. 3aBUCHUMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl s u3MepeHUs
aTMOC(hEepHOTO JTaBJICHHS.

JleiicTBHE )KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.
emoncmpayuu

3aBUCHUMOCTD JAaBJIEHUS T'a3a OT TEMIIEPATypHI.
[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.
CooOmaromiuecst COCybl.
I'mnpaBianyeckuil mpecc.
[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
3aBUCHMOCTD BBITAIKHBAIOIICH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tea U MIOTHOCTU
KUJKOCTH.
PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUKOCTH.
8. VYcnoBue miuaBaHus Tel: MIaBaHUE WM OTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOIIICHUS
MJIOTHOCTEN TeJa U KUJKOCTH.
Jlabopamopusie padomot u onvimul
1. HccnemoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTpY:KEHHOU B JKUIKOCTH
YacTH TeJa.
OrnpeneneHre BBITAIKUBAIONIIEH CUIIbL, IEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B KUKOCTb.
3. TlpoBepka HE3aBUCUMOCTHU BBITATKUBAOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO B KUIAKOCTH,
OT Macchl Teja.
4. OnbIThI, JTEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKUBAIOIICH CHJIBI, JCHWCTBYIOIIECH Ha
TEJNO B JKUJIKOCTH, OT 00BhEMa MOTPYKEHHOW B KUIKOCTh YACTH TeJa U OT TIOTHOCTH
KHUJIKOCTH.
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5. KoncrpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKM U OIpEAelieHue eé
IPY30I10JbEMHOCTH.

Pa3nea 5. PaGora u MomHOCTb. DHEprus

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MEXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAS TIOCKOCTb. [IpaBuiio paBHOBECHs phlyara.
[Ipumenenue mnpaBuiaa paBHOBecHs pblyara K Ol0Ky. «3oiyioToe mnpaBuio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas v noteHuuanbHas 3aeprus. Ilpespaiienue oqHoro
BH/JIa MEXaHUYECKOW SHEPTUM B IpYroi. 3aKOH COXPAHEHUS SHEPIrUU B MEXAHUKE.

Jemoncmpayuu

1. IIpumepbl NpOCTHIX MEXAHNU3MOB.
Jlabopamopusie padomot u onvimul
1. Ompenenenne pabOThl CHUIIBI TPEHHUS TPU PABHOMEPHOM JBWXKEHHHM Tela IO
TOPU30HTAIBHON TIOBEPXHOCTH.
HccnenoBanue ycaoBui paBHOBECHs phlyara.
N3mepenune KIIJ] HaKIIOHHOM TIOCKOCTH.
4. W3yueHue 3aKkOHa COXpaHEHUSI MEXaHUYECKOUN SHEpTUH.
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8 KZIACC
Pasznea 6. TensioBblie siBJIeHUS.

OcHOBHBIE TIOJIOKEHHS MOJIEKYISIPHO-KUHETHIECKOM TEOPUH CTPOSHHS BemecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYl. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIC MOJIOXKEHUS MOJICKYJISIPHO -
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHHM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJISIpHO-KHHETHYeCKOH Teopuu. CMauuBaHUE W KalWULSIpHbIE sBJICHHS. TersoBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBM)KCHMSI YaCTHIL.
Buyrpennsis sueprusa. CriocoObl ”3MEHEHHsI BHYTPEHHE! SHEPruu: TeIrionepeiaya i COBEepIlIeHNe
paboTel. Busel Temonepenaun: TemiIONpOBOIHOCTh, KOHBEKIIHS, U3JIyUYEHUE.

KonuuectBo Temnotel. YaenpHas TEMIOEMKOCTh BelIecTBa. Te€riooOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO Oananca. [lnaBrnenue u oTBepleBaHHE KPHUCTAJUIMYECKUX
BELIECTB. YjenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanusi. Vcnapenue.
Kunenue. YnenbHas TteruoTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxHocTh Bo3ayXa.

DHeprus TOIUIUBA. Y IelbHAs TEIJIOTA CTOPAHMSL.

[Mpunnunsr pabotsl TeroBbix asurateneid KIIJ[ TemmoBoro psurartens. Termosbie
JIBUTATEIN U 3all[UTa OKPYXKAIOUIEH Cpebl.
3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaAX.

Hemoncmpayuu
Habmtonenne 6poyHOBCKOTO IBHYKEHUSI.
Habmronenue nuddysun.
Habmtonenue SsBIeHU cMauyMBaHUS M KaMWUTSIPHBIX SIBJICHH.
Habntoienue TemnoBoro paciupeHus Tel.
N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HAarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna n3mepeHus TeMrneparypsl.
Buas! Tennonepenaun.
OxnaxkJIeHue Mpu COBEPIICHUHN PAOOTHI.
HarpeBanue mpu coBepiiieHUN padOThl BHEITHUMH CHUJTIAMH.
10 CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
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11. HabmroieHre KUTIEHUSI.
12. HabmroieHue OCTOSTHCTBA TEMITEPATYPhI MPH TUTABIICHUH.
13. Mojenu TemIoBBIX JBUTATEICH.
Jlabopamopusie padomot u onvimul
OnbITHI O OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYIISIPHOTO TIPUTSKEHUSI.
OnpIThI 10 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIK caxapa.
OnbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUSI Ta30B, KUAKOCTSH U TBEPIBIX TEII.
Ornpezenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OnbITHI, JIEMOHCTPHPYIOIIME 3aBUCHUMOCThH JIaBJICHHS BO3JyXa OT ero oOnémMa u
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka THIOTE3bl JWHEHWHOHW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIIepaTyphl.
7. HaOnroneHne M3MEHEHHMs] BHYTPEHHEH HSHEPrUM Tejla B pe3ysbTaTe TeIUIoNepeaaun u
paboTHl BHEIIIHUX CHIL.
8. HccnenoBaHue sSBICHUS TEIIOOOMEHA IMPU CMEITUBAHUY XOJIOTHOM M TOPSUICH BOJIBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MPH TEIIOOOMEHE C HArpeThIM
METAJUTMYECKUM ITUITUHAPOM.
10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.
11. VccnenoBanue mpoiiecca UCHapeHus..
12. OmnpenienieHre OTHOCHTETBHON BIQKHOCTH BO3TyXa.
13. Onpenenenne yaensHOM TEIUIOTHI TUTABJICHUS JIb/IA.

Pa3znesn 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS

Dnektpuzarus Ten. [[Ba poaa anekTpudecknx 3apsaaoB. BzaumoelicTBue 3apsiykKeHHBIX TEI.
3akon KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJT OT BEJIMYUHBI 3apsI0B U
PacCTOSIHUS MEXIY TEJIaMHu).

Dnektpuyeckoe noJie. Hanpsok€HHOCTh 3nekTpudeckoro mnoJis. [IpuHnun cynepno3uinuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIM 3iekTpuueckuid 3apsia. CtpoeHue
atoma. [IpoBogHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3apsija.

DNEeKTpUYECKUM TOK. YCJOBHUS CYIIECTBOBAHUS JIIEKTPUUECKOro TOKa. McTouHukH
MOCTOSIHHOTO TOKa. JIeWcTBUSA AIEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE, MarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSX U ra3ax.

Onekrpuyeckas 1menb. Cuwia Toka. OnekTpuueckoe HampsbkeHue. ConpoTUBIICHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U NApAILIEIBHOE COEAUHEHNE IPOBOJHUKOB.

PaGota u MOIIHOCTH AneKTpruYeckoro Toka. 3akoH Jxoymns—JIenna. Dnekrpudeckue Henu u
MOTpeOUTENH dIEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrositHHble MarHuThl. B3ammopelicTBUE NOCTOSIHHBIX MArHUTOB. MaruuTHoe ImoJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JiIs Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO TOKa. [I[puMeHeHue 31eKTpoMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha IMPOBOJHUK C TOKOM. OJIEKTPOJBUIATENb IIOCTOSHHOIO TOKa. lMcrmosb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apazess. SIBneHue  dIeKTpoMarHUTHOM — uHAyKUMH. [IpaBuno  JleHua.
OnextporeHepatop. CrnocoObl TOMYy4YEHHUS JIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu
DnekTpusanus Teil.
JIBa pojia ANeKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHbBIX Tell.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOIIA.
DNeKTpoCcTaTUYEeCKask UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUDIEKTPUKH.
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MoienupoBaHKU€E CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.
M cTounuky noCTOSIHHOTO TOKA.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.

. DINEKTPUYECKUN TOK B )KMJIKOCTH.

. I'a30BbI11 pazpsn.

. I3MepeHue cuiibl TOka aMrnepMeTpoM.

. I3MepeHue aneKTpuyecKoro HanpsHpKEHUs BOJIbTMETPOM.

. Peocrar n mara3uH cOnpOTHBIICHUN.

. BzaumoelicTBue oCTOSIHHBIX MarHUTOB.

. MozaennpoBaHre HEBO3MOKHOCTH PA3IEIICHHS TIOJ0COB MATHUTA.
. MoienupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcerena.

. MarauTHO€ 10JIe TOKa. DJIEKTPOMAarHuT.

. [lelicTBME€ MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DNeKTpoIBUraTeNlb MOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbiTer dapagest.

. 3aBUCUMOCTb HallPaBJICHHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHUS.
. DIIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie pabomot u onvimul

ogakrwdE

9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO 3JEKTPU3AINH TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa IPOBOJIHUKH U JUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUUECKON IETH TTOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO 4YEpe3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUECKOTO CONPOTUBIIEHUS POBOJHUKA
OT €ro JJIMHBI, IUTOIIAIN TONIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka npaBuiia CIOKEHUS HANPSHKEHUH MPHU MOCIEA0BATEIBHOM COECIUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NAPAJIIEIIBHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenre pabOTHI AMEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 pe3ucTop.

Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYLIErO Yepe3 JIAMIIOUKY, OT HaIpsDHKEHUs Ha
HEW.

Omnpenenenune KIIJ[ narpeBarensi.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB MPH UX 00BEAMHEHUH U pa3feleHUH.
HccnenoBanue AeCTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa W HAIIPABJICHUS TOKA B KaTYyILKE.

W3ydeHne neicTBYUsl MarHUTHOTO T0JISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 u3ydeHue padoThl AJIEKTPOABUTATENs.

N3mepenue KIIJI anekTpoaBUrareaIbHOM yCTaHOBKH.

OneITBl MO HCCIIEIOBAaHUIO SBIEHMS DJIEKTPOMAarHUTHOM HMHAYKLMHU: HCCIIEIOBaHUE
VU3MEHEHHUI 3HAYEHUS U HaIlPaBJICHUS] MHAYKIMOHHOIO TOKa.

9 KJIACC
Pazgen 8. Mexanuuyeckne siBJeHUA

Mexanuueckoe nBrxeHue. MatepuanbHass Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYEeCKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHelHHoe aABukeHue. HepaBHoMmepHOE
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npsiMoJiHEeNHOe JBMkeHHe. CpeiHsisi M MTHOBEHHAs CKOpPOCTb Tejla IpU HEPABHOMEPHOM

JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE mpsimosinHeitHOe aBmKeHne. CBoOoaHoe najeHne. OnbIThI
lNaynunes.

PaBHOMEpHOE ABHKEHUE TIO OKpYXHOCTH. Ilepuon m dactora obOpamenus. JluneiiHas u
YIJIOBAsi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IIepBbiit 3axkoH Hprorona. Bropo#t 3akon Herorona. Tperuit 3axkon Herorona. IIpuHnmn
CYIIEPIIO3UIIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHMUSI, CHIIa TPEHUS MTOKOS,
JPYTUe BUIBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO IaJIeHUs.
JBuxenue ianet Bokpyr Cousnua. [lepBas kocMudeckasi ckopocTb. HeBeCOMOCTb U eperpy3kiu.

PaBHOBecue marepuanbHO# TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3menenne ummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHHsS HMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. Paborta cun TspkecTH, ynpyroctu, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHimanbHas 3Heprus Tena, MOJHATOrO HaJa TMOBEPXHOCTHIO 3EMIIH.
[ToreHnmanpHas 3Heprus ckarod npyxxuHbl. Kunertndeckas sHeprusi. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTHH.

Jemoncmpayuu

1. HabmroneHue MeXaHUYECKOTO JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue ImyTeil 1 TpaeKTOPH ABMKEHUS OHOTO U TOTO YK€ TeJla OTHOCUTENILHO PA3HBIX

TEeJI OTCYETA.

N3mepenune ckopocTr U yCKOPEHHUSI IPSAMOJIUHERHOTO ABUKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMS.

Habnonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnionenne mMexaHM4eCcKUX SIBJICHMM, MPOUCXOAIIMX B cucTeMe oTcuéra «Temexka»

IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (U3HUKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJIa OT MACChl Teja U JEMCTBYIOUIEH Ha HETO CUIIBIL.

8. HaOmronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MPU YCKOPEHHOM JIBHKEHUU.

10. [lepenaua umMiynbca mpu B3auMOICHCTBUU TEII.

11. TIpeoOpa3oBaHus SHEPTUH TTPH B3aUMOICHCTBUH TEJI.

12. Coxpanenue UMIyibca MPU HEYIPYTOM B3aUMOJCHCTBUH.

13. Coxpanenue uMMynbca Mpu a0COJIOTHO YIPYTOM B3aHUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JIBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU CBOOOTHOM MaICHUU.

16. CoxpaHneHue MeXaHU4eCKOW SHEPTUU MPU JABIKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomot u onvimul

1. KoHcTpynpoBaHue TpakTa AJis pa3roHa U JaTbHEHIIIEro paBHOMEPHOTO IBHXKEHUS [IapUKa
WJTU TEJEKKH.

2. OmpepneneHue cpenHed CKOPOCTU CKOJbXKEHHUS OpycKka WM [BIKEHHUS IIapuKa T0
HaKJIOHHOM TIOCKOCTH.

3. OmpeneneHue ycKOpeHHUs Tela NpPU PABHOYCKOPEHHOM JBWKEHHHM IO HAKIOHHON
IIJIOCKOCTH.

4. WccrnegoBaHue 3aBUCHMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHH O€3
Ha4aJIbHOM CKOPOCTH.

5. TlpoBepka rumoTe3sl: €ClH MPU PABHOYCKOPEHHOM JIBUKEHHH 0€3 Ha4allbHOM CKOPOCTH
IYTH OTHOCSITCSL KaK PsiJi HEUETHBIX YKCEeJl, TO COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHJIBl HOPMAIILHOTO JTABICHHUS.
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10.

11.

Onpenenenne KodGUIUEHTA TPEHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CHIJIBI TPEHUS TPU PABHOMEPHOM [JBWKEHHUH Tela TIO
TOPU30HTAJIBHOM TIOBEPXHOCTH.

Omnpenenenue pabOTBl CHIIBI YIPYrOCTH IMpH TMOABEME Tpy3a C HCIOJIB30BAaHHEM
HETIOIBMXKHOTO U TIOJIBMPKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpAHEHHUS SHEPTHUH.

Paznen 9. Mexannueckne KoJ1e0aHUS M BOJIHBI

KonebarenpHoe npmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIGOAHWH: TEPHOJ, 4YacTOTa,
amMIMTyna. MaremartudeckKuil M NPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue koJjiebaHusi. BeinykneHnbie kosnebanus. Pezonanc. MexaHndeckue BOJIHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeyHbIe BOJHBI. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4ecKre BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHA. OTpakeHue 3Byka. lHGpa3Byk U ynbTpa3ByK.

Jemoncmpayuu

ogakrwdPE

Habmonenue xonebanuii Te noj 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCA.

PacnipoctpaneHne nmpooIbHBIX U MOTIEPEYHBIX BOJTH (HA MOJICIH).
HabnroieHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuwie pabomot u onvimul

N =

Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHui Mpy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCMMOCTH Mepro/ia KoJieOaHH MOIBEIIEHHOTO K HUTH Tpy3a OT JUIMHbI
HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHWH MPYKUHHOTO MasiTHUKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH MEepUOJIa KojdeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

OnbIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTH Ieprojia KojJebaHui MpYy>KMHHOTO MasTHHUKA
OT MAacChl I'py3a 1 KECTKOCTHU MPYKUHBI.

. M3mepenue yckopeHusi CBOOOHOTO Na/ICHUS.

Pa3;1e.11 10. DJ1eKTPOMATHUTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHbI
DIEKTPOMAarHUTHOE IOJie. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [1Ikana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DJeKkTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE cBOMiCTBA CBeETA.

Jlabopamopuwsie padomot u onvimaol

1.

I/IzyquI/Ie CBOMCTB SJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pa3pen 11. CBeToBbIe sIBJIeHUS

JlyueBas mopenb cera. Mcrounuku cBera. lIpsamosmHeliHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1nockoe 3epkano. 3akOH OTpaKEeHHs CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomiieHus: ceeta. [loaHOe BHYyTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon nyueit B smuze. Onrtudeckas cucreMa (oToammapara, MHUKPOCKONA H
Teneckona. ['ma3 kak ontudeckasi cucreMa. bim3opykocTs U 1albHO30PKOCTb.



Paznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. Cr0’KeHHE CIIEKTPATBbHBIX 1IBETOB.
Jucnepcus cera.
Jemoncmpayuu
[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n300paxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil JInH3e.
XoJ JIydel B paccenBarolel JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JIUH3.
[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTA U TEJIECKOIA.
10 Monens riasa.
11. PaznoxxeHue 6e10T0 CBETA B CIIEKTP.
12. Tlonydenue GeIOTO CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimul
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.
N3ydenne xapakTepucTUK U300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIJIEHHS CBETOBOIO Jyda OT Yrjla MajJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.
[Tonydyenue n300pakeHUI C MTOMOTIBI0 COOMPAFOIICH JTUH3HI.
Omnpenenenre (OKYCHOTO pacCTOSTHUS M ONTUYECKON CHIIbI COOUpAIOIIei TUH3BI.
OnbITHI MO Pa3IoKEeHHUIO 0EI0r0o CBETa B CHEKTP.
OnBbITHI IO BOCIPUATHUIO [IBETA MPEAMETOB MIPHU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIILTP
Pa3j:[e.11 12. KBaHTOBBIEC SIBJICHHUS
OmnwiTer Pesepdopna u mnanetapras monaens atoma. Moaens aroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBanTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oeta- u Tamma-u3nydeHus. CTpOeHHE aTOMHOTO sjpa.
Hyknonnass Monens aromuHoro snapa. M3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN. DHEprus CBs3u
aTOMHBIX sifiep. CBsA3b Macchl v SHepruu. Peakunu cuHTe3a u aenenus saep. MIcToYHuKY sHepruu
CouHiia 1 3BE31.

Snepnas suepreruka. JleicTBUs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.
Jemoncmpayuu
CrieKTphl U3JIy4eHUS U TIOTJIOMICHHUSI.
CrieKTpsl pa3IUYHbIX T'a30B.
Criektp BogOpOA.
Habmronenue TpekoB B kamepe BumbcoHa.
PaGota cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.
Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopusie padomot u onvimul
1. HalnroneHue CIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4eHUSI.
2. HccrnenoBanue TpPEKOB: HM3MEPEHHE SHEPrHMM YacTULBl 1O TOPMO3HOMY HyTH (11O
¢dororpadusm).
3. U3mMmepeHue pagnoakTUBHOTO (GoOHa.

IloBTOpPHTENBLHO-00001IAOIINI MOLY.Ib

[ToBTOpUTENBEHO-00001IIAIONINI MOTY b IPEIHA3HAYEH JIJIsl CUCTEMATU3aIUHN U 00001eHHS
MIPEIMETHOTO COJIEPKAHMSI U OTIbITA JAEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUH BCETO Kypca
¢u3uKy, a TakKe I MOJArOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY JK3aMEHY MO (HU3UKE IS
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeMeT.
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HpI/I HU3YUCHUU JAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTCMATU3SUPYIOTCS BUABI ACATCIIbHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynuBaeTcs JOCTWIKCHUC TMPCAMCTHBIX W  MCTAIIPCIMCTHBIX
IUTAHUPYEMBIX pPe3ylbTaToB OOy4YeHus, (OPMHUPYETCS eCTECTBEHHOHAy4YHAas TPAMOTHOCTD:
OCBOCHHC HAYUYHBIX METOAOB UCCIICAO0OBAHUA SIBJICHUM IprUpOAbl U TCXHUKH, OBJIAAICHUC YMCHHUAMU
00BACHATH (1)I/ISI/I‘I€CKI/IG SABJICHUS, IPUMCHAA ITOJTYUCHHBIC 3HAHUS, PCIIATh 3aJa4u, B TOM YUCIIC
KauCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHIHMNIMAIBHO NEATEIBHOCTHBIN XapakTep JaHHOTO Pas3zelia peain3yercs 3a CYET TOro,
qTo 06yqa1011meca BBIIIOJIHAIOT 3aaHks, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUH PAacMO3HABATh U HAYYHO OOBSCHITH (PH3MUECKUE SIBIICHHUS
B OKPYKAIOIIEW NPUPOJE U IOBCEIHEBHON KU3HM;

HCII0JIb30BATh HAYYHBIC MCETO/IbI HMCCICIOBAHUA (bI/ISI/I‘-IeCKI/IX ﬂBJICHPIfI, B TOM YHCIJIC JIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETHUICCKUX BBIBOIOB,
OOBSICHSTH HAayY4YHBIC OCHOBBI HauOoJjiee BaKHBIX )IOCTI/I)KGHI/II\/'I COBPEMECHHBIX TGXHOHOFHﬁ,
HaAIrmpuMmep, NPpakTUUICCKOro MCIOJb30BaHUA Pa3JINYHbIX UCTOYHUKOB SHCPIrUh HAa OCHOBEC 3aKOHAa
MMpeBpalCHus 1 COXpPaHCHH BCCX U3BCCTHBIX BUJIOB SOHCPIHH.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«OU3UKA»

N3ydenne Gpu3uku Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAIIPABICHO HA IOCTHIKEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIHTATOB.

B pesymbraTte wu3yueHus (QUIMKKM HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs Y
oOyuaromierocs OyayT chOpMHUPOBAHBI CIICIYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
—TpOSIBJICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHICKON (pu3myeckoin
HayKH;
—IIEHHOCTHOE OTHOIICHHE K JOCTHIKEHUSAM POCCHUICKUX YUEHBIX-(DU3UKOB;
2) rpaxIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
—TOTOBHOCTh K AKTMBHOMY YYacTHUIO B OOCYKJEHHWU OOIIECTBEHHO 3HAYUMBIX U ATHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (QUBHKY;
—O0CO3HAHNE BAKHOCTU MOPATBLHO-3TUUECKUX MTPUHITUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3CTeTHYECKOr0 BOCIIMTAHUS:
—BOCIIPUSATHE ACTETHYECKUX KauecTB (PU3MUYECKOW HaAyKu: €€ TapMOHUYHOTO TIOCTPOCHMUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
—0CO3HAHHWE IIEHHOCTH (U3UYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTHI, BAXKHEUILIEH COCTABJISIONIEH KYJIbTYpHI;
—pa3BUTHE HAYYHOU JIFOO03HATEIILHOCTH, MHTEPECa K MCCIIEI0OBATEILCKOMN JACSITEIIBHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOI0 0J1Ar0NOJy YU :
—O0CO3HaHHE IEHHOCTU 0e30IMacHOro oOpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha A0porax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;
—chOpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MTPU3HAHKWE CBOETO MpaBa Ha OMMOKY M TaKOTO Ke
IpaBa y Ipyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
—aKTUBHOE y4YacTHE B pEIIeHHWU MPaKTHYEeCKUX 3a/lad (B paMKax CeMbH, 00pazoBaTeIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;
—HMHTEpeC K NPAKTHUECKOMY U3YUCHHIO MPO(deccHii, CBSI3aHHBIX ¢ (PU3HKOIA;
7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:
— OpHUEHTAIMs Ha IpUMEHEeHUe (PU3NUECKUX 3HAHUH [Tl pellieHus 3a7a4d B 00JIaCTH OKpYKaromlei
cpelbl, TUIAHUPOBAHUSI MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX MOCIEACTBUN IJI1 OKPYXKaOIIEH
Cpelibl;
—0CO3HaHHUe TNI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MyTeH UX PEIICHNUS;
8) ajanTanyu K U3MEHSIOIHMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebl:
—TOTPEOHOCTh BO B3aUMOJCHCTBUM MPHU BHIMOJHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3NUECKON
HaIpaBJIE€HHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHX;
—IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;
—TOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHMI, B TOM 4yucie (GOPMYIUPOBATH UAEH, TIOHATHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
—O0co3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DUBHKH;
— IUIAaHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETEHNUU HOBBIX (DU3MUECKUX 3HAHUM;
— CTpEMJICHHE aHATTU3UPOBATh U BBISIBIISITH B3AUMOCBSI3U MPUPOIbI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PHU3UYECKIX 3HAHUI;
— OIIEHKA CBOUX JICHCTBUH C yIETOM BIUSHUS Ha OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX TJI00ATBHBIX
MOCJIEICTBU .
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METAIIPEIMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS MporpamMmbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOydaromerocss OyayT cOpMHpPOBAHBI MeTaNpeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCaJbHbIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAJbHBIE Y4eOHbIE JCWCTBUS, PETyISITUBHBIC YHHBEPCAIbHBIC Yy4eOHBbIC JEHCTBHSL.

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBHA:

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJIATH M XapaKTePU30BaATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHHIA);

YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMK, OCHOBAaHUS Uil 0000MmIeHUS U
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTHM W TPOTHUBOPEUUsT B paccMaTpuBaeMbIX (akrax, HJaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSIM,

BBIABJIATE MPUYUHHO-CJICACTBCHHBIC CBA3HU IPU U3YYCHUU q)HSI/I‘IeCKI/IX SIBJICHUN 1 mponeccos,
ACJIaTh BbIBOJIbI C UCIIOJB30BAHUEM JCAYKTUBHBIX U MHAYKTUBHBIX yMosaxnmqum‘/i, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3AX q)HSI/I‘IeCKI/IX BCIINYUH,

CaMOCTOSITEJIBHO BBIOMpPATh CHOCOO pemieHus y4yeOHOM (¢u3nueckoi 3agaun  (CpaBHEHUE
HECKOJIbKUX BApUAHTOB pEIleHus, BbIOOp Hanbosiee MOIXOASIIEr0 ¢ yI4ETOM CaMOCTOSITEIBHO
BBIJICTIEHHBIX KPUTEPHEB).

Bba3oBble nuccienoBareibckme 1eiCTBUS:

MCI0JIb30BATh BOMPOCH! KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH [0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIA (hu3nuecKuit
AKCIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHne (PU3NYECKOTO SIBICHHUS;

OIICHMBAaThb Ha MPUMEHMMOCTh M JOCTOBEPHOCTb HH(MOPMAILIMIO, TMOJYYEHHYI0 B XOJE
HCCIIEIOBAHUS WIIN SKCIIEPUMEHTA;

CaMoOCTOSITENIbHO  (OPMYIUPOBAaTh OOOOLIEHUS U BBIBOJABI MO pe3yiabTaTaM MPOBEAEHHOTO
HaOJI0/ICHU S, OTIBITA, UCCIIEIOBAHMS,

MIPOrHO3UPOBATH BOZMOXKHOE JajibHeIIee pa3BUTHE PU3NUECKHUX MPOIIECCOB, a TAKXKE BBIABUTaTh
MIPENIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METOAbI, HHCTPYMEHTHI U 3alpOChI MpU MOKUCKEe U 0TOOpe MHpOopMaLUu
WM JIJaHHBIX C YUETOM MPEUI0KEHHON yueOHOM (u3nuecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAILUIO PA3IUYHBIX BUJIOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMAJbHYIO (opMy MpeiacTaBieHus UHOpMaALMK U
WUTIOCTPUPOBATH pelIacMble 33auid HECIOKHBIMU CXEMaMH, AUarpaMMaMiu, UHOU rpadukod u
UX KOMOMHAIUSAMHU.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

B X0/€ OOCYXJeHusi y4eOHOro marepuaia, pe3ylbTaToB JabopaTOpHBIX pabOT M MPOEKTOB
3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBATh WJICH, HAllCJICHHbIC HA
pelIeHre 3a1auu 1 ToJiiepKaHue O1arokeaaTeIbHOCTH OOICHHUS;

COIOCTABJIATh CBOM CYXKJEHHMSI C CYKICHHMSIMHU APYIMX YYaCTHHKOB Juaiora, oOHapy>KUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIpaXKaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PEe3yJAbTAaThl BBINOJHEHHOTO (U3UYECKOro ONbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, ITPOEKTA);

MIOHUMATh U UCTIOJIb30BATh IPEUMYIIIECTBA KOMAH/IHOM U MHUBHUIyalbHON pabOThl IPU peLIeHUN
KOHKPETHOW (pU3N4ECKOi MpoOIIeMBbl;

NPUHUMATh LEJIU COBMECTHOW JEATENIbHOCTH, OPraHU30BBIBATh NEHCTBUA MO €€ JTOCTHXKEHUIO:
pacrpenesiaTe poJid, oOCYXJaTh IMPOLECCHl M pe3yabTaThl COBMECTHOW paboThl, 00001maTh
MHEHHsI HECKOJIBKUX JIFO/IEH;
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BBIIIOJIHATH CBOIO YacThb pa0OThI, JOCTUrasi KAYECTBEHHOIO pe3yJibTaTa 10 CBOEMY HAIpaBJIEHUIO
U KOOPAMHUPYsI CBOU ACUCTBUSA C APYTHUMH Y4JICHAMU KOMAH/IbI;

OLICHUBATh KA4yeCTBO CBOETO BKJaJa B OOWIMI MPOIYKT IO KPHUTEPHSIM, CaMOCTOSITEIBHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryisitTuBHble YHMBepcaJIbHbIe yueOHblIe AelicTBUS

Camoopranmu3amnus:

BBISIBIISITh IPOOJIEMBl B JKM3HEHHBIX M YYE€OHBIX CUTYyalUsAX, TPeOYIOLIUX s pelleHus
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3NMUHBIX IMOAX0JAX MPUHATHSA PELIEHUM (MHIMBHUIYyalbHOE, MPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI IPyNoil);

CaMOCTOSITEJIBHO COCTaBIISATh AJITOPUTM pelIeHHs] PU3NYECKOM 3aauu Wi IUIaHa UCCIIeI0BaHuUs
C y4yéTOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
IIpeAJIaracMble BapUaHThI PEIICHU;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OIIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ N3MEHEHNUS,

OOBSACHATH MPUUYHMHBI JOCTHKEHUS (HEAOCTH)KEHHS) PE3yJIbTaTOB JIEATEIbHOCTH, IaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (UINYECKOTO
HCCIIEIOBAHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIMUXCS CUTYaIUH,
YCTaHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIM TUCKYCCHUM Ha HAyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

IIPU3HABATH CBOE MPAaBO HA OLIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ad UM B YTBEPKACHUAX Ha
Hay4yHbIEC TEMBI H TAKOE K€ IIPABO APYroOro.

INPEAMETHBIE PE3YJbTATBI

K koniy oOydeHus B 7 KJjacce IpeJIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:
WCIIOJIb30BaTh TOHATHSA: (PU3MYECKHE M XUMUYECKUE SIBJICHHS, HAOIIOJEHUE, DKCIICPUMEHT,
MOJIeNb, TUIIOTE3a, CIUHUIIBI (DU3UYECKUX BEIMYHH, aTOM, MOJIEKYJa, arperaTHhIe COCTOSIHHS
BemecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHMYEeCKoe JBIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYOIIAs cujia, aedopManus
(ynpyrasi, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOLIUECS COCY/IbI;
paznuyarth sBieHus (quddy3us, TEMI0BOE ABMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE JIBIKEHHE,
HEpaBHOMEPHOE JIB)KEHHE, WHEPIMS, B3aMMOJCUCTBHE TEJ, PaBHOBECHE TBEPABIX TENI C
3aKpEIUIEHHOM OChIO BpallleHMs, Tiepeada JaBJICHUs TBEPABIMU TEJIaMU, KUIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JIaBlieHre, TUIABAHKUE TEJl, IPEBPAICHUS MEXaHUYECKO SHEPIHH) IO OIMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSIBIIEHNE U3YYCHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUpE, B TOM YHUCIIE
¢buznueckue SBICHUS B MPHUPOJEC: MPUMEPHI ABIKEHUS C PA3IHMUYHBIMU CKOPOCTSIMHU B >KUBOU U
HEXXUBOW TpHUpoJe, NEHCTBUE CUJIBI TPEHUS B MPHUPOAE U TEXHHKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblUYard B TeJe YeloBEeKa, MPH ATOM MEPEBOIUTh
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PUZUYECKUX
SIBJICHUI;
OTIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3NUYECKUE SIBIICHUS, UCTIONB3Yys (PU3MUECKUE BETUUNHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOpPOCTb, CPEIHSs CKOPOCTh, CHIIA
YIPYrOoCTH, CHJIA TSDKECTH, BEC TeNa, CHIIa TPEHHS, AaBiieHHue (TBEPIOTO Tena, )KUIKOCTH, Tas3a),
BBITAJIIKMBAIOIIAs] CHJIa, MEXaHWYeCKas padoTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI,
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KOA(QPUIIMEHT MOJIE3HOTO AeHCTBUS MEXaHU3MOB, KHHETHYECKasi U TIOTCHLUAIbHAS SHEPTHs), IPU
OTHMCAHUH TPABMUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIOIb3YEMbIX BETUYNH, UX 0003HAYCHUS
U eIUHUIBI (PU3MYECKUX BEIWYHMH, HAXOAUTH (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO (H3UYECKYIO
BEIMYUHY C JPYTUMHU BEIMYMHAMHM, CTPOUTH TpaduKyU M3y4EHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHUS M IPOLIECCHl, HCIOJIb3ys IpaBUia
CJIOXEHMsI CUJI (BJI0JIb OJHOM IpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPTUH, TPH JTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa ¥ 3allUCBIBATh €ro
MaTeMaTHYECKOE BbIPAKEHUE;

OOBSICHATh (DU3NYECKUE SBJICHUS, MPOLECCHl M CBOICTBA TeN, B TOM YHCIE U B KOHTEKCTE
CUTYallMil MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKux IIaroB ¢ OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nYecKuX sIBJICHUH, (PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacdy€THble 3ajaud B 1—2 AelcTBUS, MCIONB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nueckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layM 3alMChIBaTh KpPaTKOE YCIOBHE,
MOJICTaBIATh (prU3HUECKUE BEJIMYUHBI B (GOPMYIIbl U IPOBOJUTE PACUEThl, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE MJIs peHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOJTY4EHHOMN
(hbMBUIECKON BEITUYHHBL;

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh NPHU MOMOIIU (PU3UYECKHX METOJIOB, B
OTMCAHUU UCCIIEJIOBAHMS BBIJCNATH IMPOBEPSEMOE MpPENIoIoKeHne (TUIoTe3y), pa3audarh U
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3ysibTaT, HaX0JAUTh OIIMOKM B XOJE OMNbITA, JIE1aTh BBIBOJIbI
0 €r0 pe3yabTaTaM;

IIPOBOJIUTH OMBITHl IO HAOMIOACHUIO (DU3MUYECKHX SIBICHUH MM (U3UYECKUX CBOWCTB TEII:
(dopMynupoBaTh NPOBEpsEMBbIE IPEANOJIOKEHHs, COOMpaTh YCTAHOBKY H3 IPEUIOKEHHOIO
000pyZ0BaHUs, 3aUCBIBATE XO/1 ONbITA U (POPMYIUPOBATH BBIBOIBI;

BBIMIOJIHATh TPSAMBIE HM3MEPEHMs] PAcCTOSHUS, BPEMEHM, MacChl Tella, 00bEMa, CHIBl U
TEeMIEepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh TOKA3aHUS
MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPENTHOCTHA U3MEPCHU;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT Jpyro c¢
UCIOJb30BAHUEM NPSAMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PABHOMEPHO JIBMXKYLIETOCS Tela OT
BPEMEHHU JBIKEHMS Tejla, CUJIbI TPEHMsI CKOJIKEHHsS OT Beca Telsla, KauecTBa 00pabOTKH
IIOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIIAAM CONPUKOCHOBEHMSI TEJl, CHJIbI
YIPYrOCTH OT YIIMHEHUS IPYKUHBI, BEITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOTrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO
MOTPY’KEHO TeJOo, YCIOBUI IIaBaHMsI TeJl, YCIOBUI paBHOBECHsI pplyara 1 OJI0KOB), y4aCTBOBATh
B IUJJAHUPOBAHUM Y4E€OHOI'O MCCIEOBAHUS, COOMPATh YCTAHOBKY M BBIIOJHSITH HW3MEPEHUS,
cliefyss TpeIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yabTaThl IOJYYEHHOHM 3aBUCHUMOCTHU
¢u3nYecKuX BEJIWYMH B BHJE IPEUIOKEHHBIX TaOnMMLl M TIpadHKOB, JeJlaTh BBIBOJBI IO
pe3yibTaTaM MCCIeI0BaHUS;

IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPAOrO Te€ja, CHUJAa TPEHUs CKOJBKEHHMs, MAaBJICHHE BO3/yXa, BBITAIKHUBAIOIAA CHUIIA,
JeCTBYIOIIas Ha MOTPYKEHHOE B XKUJKOCTh TEJIO, KOAPPHUIUEHT MOJIE3HOTO ASHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAYs MPEII0KEHHOM WMHCTPYKIMU: TPU BBINOJHEHUM H3MEpeHUil coOuparhb
9KCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUNCIIATH 3HAUEHUE UCKOMOW BEJTMYMHBI;

coOuro1aTh MpaBmiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHMUYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapOMEeTp, phlvar, MOABWKHBIA U HEMOABWKHBIN OJIOK,
HAKJIOHHAsI IJIOCKOCTB;

XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMmopoil Ha WX oOmnucaHus (B TOM 4YHCIE: MOJAUIMIIHUKH, YCTPONCTBO BOJOIMPOBOJA,
THJIPABIUYECKUN Tpecc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMETp), HCHONb3Ys
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3HaHUSI O CBOMCTBaxX (PM3MYECKUX SBICHUH M HEoO0XoauMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANUTH MPHUMEPHI (HAXOIUTHh HMH(POPMALUIO O MpUMepax) MPAKTUYECKOro HCHOJIb30BAHUS
(bu3HUYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU /ISl 00ecrieueHrs 0€30IacHOCTH MPU OOPAIIEHUH C
npubopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/J0POBbS M COONIOJNCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISITH OTOOP MCTOYHUKOB WMHGpOpManuu B VHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS Pa3IUUYHBIX
HMCTOYHUKOB BBIJIENATh MH(POPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAY4YHO-TIOMYJISPHYIO JIUTEPaTypy
(u3NYeCKOTro CcoJepXkaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu IHTepHeT, BlaneTh
npuéMaMHl KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HMHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE 2—3 HCTOYHHKOB
nHpopMaluy PU3NIECKOrO COJAEPIKAHUSA, B TOM YHCIIe MyOJIMYHO JeJIaTh KPaTKUE COOOLIEHUS O
pe3ynbTaTax IpPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHWM, MpPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN NOHATUNHBIN anmnapat Kypca GU3UKH, COIPOBOXKIATh BHICTYIIJICHHE NPE3eHTaIUEl;
IIPY BBITIOJIHEHUH Y4e€OHBIX MPOEKTOB M MCCIEIOBAHUM pacipeensiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3ajJjauaMH, CJEIWTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TPYIIbI, BBICTpaUBaTh
KOMMYHHUKaTHUBHOE B3alMO/IeHCTBHE, YUUTBIBAs MHEHUE OKPYKaIOILIHX.

K xoHiry oOyueHust B 8 KJiacce MpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
WCTIOJIb30BATh MOHSITHS: Macca M pa3Mepbl MOJICKYJI, TEILUIOBOE JBIKEHHE aTOMOB M MOJICKYI,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE W aMOp(HBIC Tena, HACHIICHHBIH U
HEHACHIIEHHBIN TMap, BIAXKHOCTh BO3MyXa, TeMIepaTypa, BHYTPEHHSS ODHEPTHs, TETUIOBOM
JBUTATENlb, SJIEMEHTAPHBIA DJJCKTPUYCCKUN 3apsl, AJIEKTPHUECKOE TIOJe, MPOBOTHHUKH U
JMAJICKTPUKH, TIOCTOSTHHBIHN JIEKTPHUYECKUI TOK, MArHUTHOE TI0JIC;
pa3nuyath siBICHHs (TEIUIOBOE PACIIMPEHUE W C)KaTHe, TEIUIoNepeiaya, TeIIOBOe paBHOBECHE,
CMauyuBaHWe, KAWUSIPHBIC SBJICHUS, UCIIAPCHUE, KOHJCHCAIMS, IUIaBJIICHUE, KPUCTaTU3aIUs
(oTBepaeBaHMe), KUIICHHE, TeIUlonepenada (TerIoNpOBOJIHOCTh, KOHBEKIHS, H3Iy4CHHE),
ANIEKTPU3ANNS TeJl, B3aMMOJCHCTBHE 3apsjiOB, ICUCTBUS DICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aMMOJICHCTBHE MAarHUTOB, JACWCTBHE MArHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAsT MHIYKIMs) 10 ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIINX JIaHHOE (PU3NYECKOe SIBJIICHUC,
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUYCCKUX SBICHHUI B OKPYXKAIOIIEM MUPE, B TOM YHCJIC
¢dbu3nveckue SBJICHUS B IMPHUPOJC: IMOBEPXHOCTHOE HATSHIKEHHE W KANWJUIIPHBIC SIBJICHUS B
MPUPOJIC, KPUCTALIBI B Mpupoje, udiydeHue ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3BI,
o0Opa3oBaHue POCHI, TyMaHa, HHEs, CHETa, AIEKTPHUYCCKHE SBICHHS B aTMOc(hepe, AIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiu, Apeiid MOJIOCOB, PO MAarHUTHOTO TOJS IS
KU3HU Ha 3emuie, MOJSPHOE CHUSIHHUE, TIPU ATOM MEepPEBOAUTH MPAKTHUUECKYIO 3a7ady B Y4eOHYIO,
BBIICTISITH CYIIECTBEHHbBIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SBICHUM;
OTIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3NYECKHUE SIBIICHUS, UCTIONb3Yys (PU3NUECKUE BETUUNHBI
(TemmepaTypa, BHYTPEHHSSI SHEPTUs, KOIUYECTBO TEIUIOTHI, y/IeIbHAasl TEIIOEMKOCTh BEIECTBA,
ylenbHas TEIUI0Ta TUIaBlIeHHs, yelbHas TeII0oTa NapooOpa3oBaHus, yaelIbHas TEII0Ta CTOPAHUS
TOTUTMBA, KOX(PPHUIIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAYKHOCTh
BO3JlyXa, OJICKTPUYECKUH 3apsl, CUIa TOKa, JJEKTPUUECKOE HAIpPsHKEHHE, COTPOTHBIICHUE
MIPOBOJIHHKA, YIEIHHOE COMPOTUBIICEHUE BEIIECTBA, pab0Ta U MOILIHOCTh JJIEKTPUUECKOTO TOKA),
MpU ONHCAHUM TIPABUIBHO TPAKTOBAaTh (U3UYECKHI CMBICI HCIOJb3yeMbIX BEIHYMH,
0003HaYCHHSI U €IUHUIBI (PU3MUYECKUX BEITUYHMH, HAXOAUTH (POPMYIBI, CBSA3BIBAIOIINE TAHHYIO
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(U3NYECKYI0 BEIUYMHY C IPYTMMH BEITUYMHAMH, CTPOUTH IpaUKU M3yUYEHHBIX 3aBHCHMO CTEH
(U3HYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SIBICHHS W TPOLIECCHI, HCIOJb3yd OCHOBHBIC
IIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUU CTPOEHUS BELECTBA, IPUHLIUII CYIEPIIO3ULIUN
1oJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHs 3apsja, 3akoH OMa JUisi ydacTKa LIelH,
3akoH JIxoyns—JIeHIa, 3aKk0OH COXpaHEHUs SHEPTUH, IIPU STOM JIaBaTh CIIOBECHYIO (JOPMYIUPOBKY
3aKOHA U 3aIIMCBIBaTh €M0 MaTEMATHUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCH M CBOMCTBA TEJ, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIlHi
[IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYUHHOCIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 1—2 JIOTMYECKUX MIaroB € OMOpOoW Ha 1—2 M3YYEHHBIX CBOWCTBA (PH3MUYECKHUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3ajaud B 2—3 AEWCTBUS, MCIOJB3YS 3aKOHBI M ()OPMYJIbI, CBS3bIBAIOLINE
¢u3nueckue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/layM 3alMChiBaTh KpPaTKOE YCIOBHE,
BBISIBJISITh HENOCTATOK JAHHBIX JUId pElIeHUs 3ajaud, BBIOMpaTh 3aKOHBI WM (POPMYIIBI,
HEoOXouMBble JUIsl €€ pEelIeHMs, MPOBOIUTH PACUYEThl W CPaBHHUBATh MOJIYYEHHOE 3HAUYECHUE
(bu3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPblE MOXKHO PpEIIUTh HPU NOMOIIM (PHU3MUECKUX METOJOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBAaHMS, BBIICNIATH IMPOBEPSIEMOE MPEANOJIOKEHHE, OICHUBATh
MIPaBUJIBHOCTH MOPS/IKa MPOBEACHUS UCCIIEIOBAHMS, JIENIaTh BBHIBOJIbI;

MIPOBOJUTH OMBITHl IO HAOMIOJEHUIO0 (U3NYECKUX SBJIECHUN WM (U3NYECKUX CBOMCTB TeJ
(KanwiIsipHbIE SIBJICHMS, 3aBUCHMOCTb JaBJIEHHS BO3[AyXa OT ero oObéMa, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBIBaHWS M HarpeBaHUsl MpH HU3IYyYEeHUH OT IBETa HU3JIy4aromien
(moryommaroniei) MOBEPXHOCTH, CKOPOCTb HCHAPEHHUs BOJbI OT TEMIIEpPAaTypbl KHUAKOCTH U
IUIOIIAAN €€ IMOBEPXHOCTH, IEKTPU3alMsd Tel U B3aUMOACHUCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aMMOJICHCTBME IIOCTOSHHBIX MAarHUTOB, BU3yalU3alsl MAarHUTHBIX MOJIEH IOCTOSHHBIX
MarHuToOB, JEHUCTBHS MarHUTHOIO MOJISl Ha IMPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  D3JIEKTPOJBUIATENs  IOCTOSIHHOTO  TOKa):  (OpPMYJIHMPOBATH  IPOBEpsieMble
IPEINOJI0KEHNs, COOMPATh YCTAHOBKY U3 IPEJI0KEHHOI0 000pyI0BaHUs, OIUCHIBATE X0/ OIbITA
1 (GOpMyYJIMPOBATh BBIBOJIBI,

BBITOJIHATh IPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa, CHJIbI TOKA,
HanpsDKEHHUs C MCIOJIb30BAaHUEM aHAJOrOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHX BEJINYMH,
CpaBHUBATh PE3y/bTaThl U3MEPEHUH C YUETOM 3a1aHHON aOCOJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT Jpyroil c
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHBIICHUS TPOBOIHUKA OT €0 JUIMHBI,
IUIOIAN TONEPEYHOTO0 CEYCHMsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHUJIbI
TOKa, MWJIYIIEro 4Yepe3 INPOBOJHHMK, OT HaNpsHKEeHUsT Ha TMPOBOJHHMKE, HCCIEJI0BaHHUE
MIOCJIEI0BATEIBHOTO U NapalJIeIbHOTO COEAMHEHUM TPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAHHE,
coOMpaTh YCTAHOBKY U BBINOJHATh U3MEPEHHUs, CIEAys MpeJUIoKEHHOMY IUIaHy, (pUKcupoBaTh
pe3yibTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOmUI U rpaduKoB, AeiaTh BHIBOJBI IO
pe3yibTaTtaM Hcciel0BaHMs;

IIPOBOJIUTh KOCBEHHbIE U3MEpeHUs (PU3NUYECKUX BeIMUMH (yenbHas TEII0EMKOCTh BEILECTBa,
CONPOTHUBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh HIEKTPUYECKOIO TOKa): IJIAHWPOBATh
U3MEpEHHUs, cOOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIeIys MPEUI0KEHHOW MHCTPYKIIUH, U
BBIUUCIIATH 3HAUEHUE BEJIMUUHBI;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;
XapaKTepu30BaTh NMPUHIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOWCTB ¢
OTIOPOi Ha X OMUCaHUs (B TOM YHCIIE: CHCTeMa OTOIIEHHS IOMOB, TUTPOMETP, apoBasi TypOMHa,
amIepMeTp, BOJBTMETP, CUETUUK IIEKTPHUUECKOW SHEPIUH, HIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTeJbHbIE  AJIEKTPONpPUOOPHl  (TpUMEpBI),  ANEKTPUUYECKHE  IPEIOXPaHMUTEINH,
UIEKTPOMArHUT, JIEKTPOJBUraTeNlb IIOCTOSHHOTO TOKAa), MCIOJb3YysS 3HAHMS O CBOMCTBAx
(bu3nUecKux SIBICHUNA U HEOOXOJUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

16



pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM H
CXEMaTUYHbIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUECKUX LENe ¢
[IOCJIEIOBATEIbHBIM U  IApaJUICJIbHBIM  COEIMHEHUEM 3JIEMEHTOB, pasjnyas yCJIOBHbBIE
0003HAYECHHS HIIEMEHTOB MICKTPUUECKUX LIETEH;

MPUBOANTE MPHUMEPHI (HAXOIUTh HMH(POPMAIUIO O TpUMepax) MPAKTHYECKOrO HCIOJIb30BAHUS
(du3HYECKUX 3HAHWH B TIOBCEHEBHOM KU3HU JJIs1 00ecriedeHust 0€301acCHOCTH TPy 0OpaIieHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPY’KaIOLLEH Cpele;

OCYIIECTBIISITh TOUCK HH(popMaruu (usndeckoro cojaepxkanuss B VIHTepHeTe, Ha OCHOBE
HMMEIOLIUXCS 3HAHUH U ITyTEM CpaBHEHUS JOTIOTHUTENbHBIX HCTOYHUKOB BBIIEISTh HH(OPMALUIO,
KOTOpasi sIBJSETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BAaTh IPU BBHIMOJHEHUM Y4YEOHBIX 3aJaHUM HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy
(u3NYECKOTO COJepXKaHUs, CIPaBOYHbIE MaTepuanbl, pecypchbl ceth HHTepHeT, BIajeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMs HMH(POpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE cOOOIIeHUsI, 000011as HHpOpMaIHio U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COJEp)KaHUs, B TOM 4YHUCIIEe NMyOIMYHO NPEJCTABIATH
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENIbCKOM JIeATENbHOCTH, MIpPU 3TOM TIPaMOTHO
MCIO0JIb30BAaTh M3yYEHHBIH MOHATUHHBIA ammapaTr Kypca (U3MKH, CONMPOBOXKAATH BHICTYIJIEHUE
MpEe3EHTALNE;

IIPY BBITIOJHEHUH Y4eOHBIX MPOEKTOB U HMCCIEN0BAaHUN (PU3MUECKUX MPOILIECCOB paclpeessiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C MIOCTABICHHBIMU 3a/1a4aMH, CIIEUTH 3a BBHITIOJHEHUEM
IUIaHA JEeWCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OICHMBAaTh COOCTBEHHBIM BKIaJg B
NeATebHOCTb I'PYIIIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aMMO/ICHCTBHE, POSIBIISAS TOTOBHOCTb
paspeniaTh KOH(IUKTHI.

K xoHity oOyueHust B 9 KJiacce MpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
WCIIOJIb30BATh MOHSITHS: CUCTEMa OTCUETA, MaTepHaIbHasl TOYKA, TPACKTOPHSI, OTHOCHUTEIHHOCTb
MEXaHUYECKOTO JIBYDKCHUS, nedopmarus (ynpyras, TUTACTHYECKAs ), TpeHue,
[EHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, ICHTP TSDKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, EHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHUYECKHE KOJICOAHUSI M BOJIHBI,
3BYK, HH(PA3BYK M YJIBTPA3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKaJa AJICKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI MCITYCKaHUs W TOTJIONICHHUS, anbda, Oeta- u
ramMMa-u3JIydeHUs], U30TOIIbI, SICPHAsT DHEPTEeTHKA,
pa3nuyath  SBJICHUS (PaBHOMEPHOE M  HEPaBHOMEPHOE TMPSMOJMHEHHOE JIBUWKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKCHUE, CBOOOIHOE MaJICHUE TEJI, PABHOMEPHOE JIBIKCHHE
10 OKPYXHOCTH, B3aMMOJCHCTBHE TEJ, PCAKTHBHOE JBIDKCHHE, KOJICOATEIbHOE JBIKCHHE
(3aTyxaromme ¥ BhIHYXJICHHBIC KOJICOAHWs ), pE30HAHC, BOJHOBOE JIBUKCHUE, OTPAKCHHE 3BYKA,
MPSIMOJIMHEHHOE PACIpOCTPAHCHUE, OTPAKCHUE M TPEIOMIICHHE CBETa, MOJIHOC BHYTPCHHEE
OTpa)keHHE CBETa, Pa3NoKeHHe OeNOoro CBeTa B CIEKTP M CIO0KEHHE CIEKTPaTbHBIX IBETOB,
JMCTIEPCUSI CBETA, E€CTECTBEHHAs pPAaJUOAKTHMBHOCTb, BO3HUKHOBEHHE IJIMHEWYATOTO CIEKTpa
M3ITyYeHUs) 10 OMUCAHUIO X XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUHN B OKpYKaroIeM MUpe (B TOM YHUCIIe
(buznueckue sIBICHUS B MPUPOJEC: MPUIUBLI U OTJIMBHI, IBHKeHUE T1aHeT COMHEYHON CUCTEMBI,
PEaKTUBHOE JIBIDKEHUE KUBBIX OPTaHU3MOB, BOCIIPHUITHE 3BYKOB KHUBOTHBIMH, 3€MJICTPSICEHHE,
ceificMrYecKre BOJIHBI, I[yHAMHU, 9X0, [IBETA TEJI, ONTUYECKHE SBICHUS B IPUPOJIE, ONOIOTHUECKOE
NeHCTBHE BUAUMOTO, YIbTPapUOIIETOBOTO M PEHTTEHOBCKOTO W3IYYCHHH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (POH, KOCMHUYECKHE JTy4d, PATUOAKTUBHOE U3IIyUYECHUE MPUPOTHBIX MHHEPAJIOB,
NeHCTBUE paJHOaKTUBHBIX M3JIyUEHUN HA OpraHu3M uYeloBeKa), MpH OSTOM MEPEBOJAUTH
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MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICTSTE CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUECKUX
SIBJICHUI;

OTMCBIBATH U3YYEHHBIE CBOWCTBA TE U (PU3HUECKHUE SBICHHS, UCIIONIB3YS (PU3NYECKHUE BEITUYMHbI
(cpenHsis ¥ MIHOBEHHAash CKOpPOCTh Tejla IIPM HEPAaBHOMEPHOM JBMJKEHUH, YCKOpPEHHUE,
IIepeMEILEHUE, IIYTh, YIJI0Basi CKOPOCTb, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
cBOOOJTHOTO TaJeHMsI, BEC Teja, MMITYJIbC Telld, MMITYIbC CHIIBI, MEXaHHuYeckas paboTa u
MOIIIHOCTb, IOTEHIIMAJIbHAS SHEPT U Tella, HOIHATOrO HaJl IOBEPXHOCTHIO 3€MIIH, TOTEHIUATIbHAS
SHEPrus CKaToil MPYKUHBI, KUHETUYECKAasl SHEPIHs, ITOJIHAs MEXaHUYECKasi SHEPrus, Nepuos U
9acToTa KoJeOaHHi, ITTMHA BOJIHBI, TPOMKOCTB 3ByKa M BEICOTA TOHA, CKOPOCTh CBETA, TIOKA3aTeIb
MIPETOMIICHHUS CPEJIbI), IPU OTIMCAHUH MPABUIHHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, 0003HAUCHUS U €AWHUIIB (PU3NIECKUX BEITMYUH, HAXOAUTH (POPMYJIIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEJIWYUHY C JPYrUMHU BEJIWYHMHAMH, CTPOUTh TpapUKud H3yYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3NUECKUE SIBIEHUS U TPOLIECCHI, UCTIOb3Ys 3aKOH COXPAaHEHUS
SHEPruHM, 3aKOH BCEMHMPHOTO TATOTEHHs, NPUHLMUII CYNEPHO3UIMU  CHJI, [PHUHIIMNII
oTHOcUTeNbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMSI UMITYJIbCa, 3aKOHBI OTPAYKEHUS
U TpEeIOMJICHUSI CBETa, 3aKOHbl COXPAHEHUS 3apsiIOBOIO M MAacCOBOTO YHMCEN MpH SACPHBIX
peakuusix, MpU OTOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa M 3alUCHIBATh €ro
MaTeMaTH4eCKOe BhIPaKEHUE;

OOBSACHATh (PU3NYECKHE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHui
MIPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUUYUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
0o0bsicHeHHEe U3 2—3 JIOTMYECKHX IIIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOICTBA (PU3MUYECKHUX
SIBIICHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTh pacu€THbIC 3a7a9d (OTTMPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), UCIIOIb3Ysl 3aKOHBI U
(dbopMynbl, CBs3bIBaIOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJIMW3a YCJIOBHS 3a/aud
3aMMChIBaTh KPATKOE YCJIOBHE, BBISIBIISITH HEAOCTAIOIINME WM M30BITOUHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBbIE JUIsl PEHICHMs, MPOBOAUTH pPacdy€Thl M OLEHUBATH
PEATUCTUYHOCTD TOJYYEHHOTO 3HaYeHUS! GU3NYECKOM BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pEIIUTh HpPU MOMOIIM (DU3HUECKUX METOMOB,
UCIIOJIb3YSl OINMCAHHE HCCIEIOBAaHMs, BBIACNIATH IMPOBEPSIEMOE MPEANOJIOKEHHUE, OICHUBATh
MPaBUWJIBHOCTh TOPSIIKA MPOBENEHUS HCCIEAOBaHUs, JelaTh BbIBOJbBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAONIOICHUH U OIBITOB;

MIPOBOJUTH OTMBITHl IO HAOMIONEHUIO (U3WYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Tell
(u3yyeHue BTOpPOTO 3akOoHAa HpIOTOHA, 3aKOHA COXpPAHEHMS SHEPTHM, 3aBHUCHUMOCTBH IEpHOJa
KoJieOaHU MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJeOaHUM, MPsIMOIMHEHHOE pacIIpOCTpPaHEHUE CBETA, pasliosKeHue 06enoro
CBETa B CIEKTp, U3yUYCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKalieé U CBOMCTB M300paxeHUs
npenMeTa B coOuparoneii JuH3e, HaOM0AeHNe CIUIONIHBIX U IMHEHYaThIX CIEKTPOB U3ITyUCHHS):
CaMOCTOSITENILHO COOMpATh YCTAaHOBKY U3 M30BITOYHOTO Habopa 000pyIOBaHUs, OMUCHIBATH XO/T
OTIBITa M €T0 Pe3ybTaThl, POPMYIUPOBATH BHIBO/IBI;

MIPOBOJUTH NMPH HEOOXOJMMOCTH CEPHIO NMPSMBIX H3MEPEHMI, ONpejesss CpelHee 3HaueHUue
u3MepsieMoil BelnHuuHbl ((POKYCHOE pacCTOSIHME COOHMparolieil JHH3bI), 000CHOBHIBATH BHIOOD
crnioco0a u3MepeHus (M3MEpUTEIHLHOT0 pudopa);

IIPOBOJIUTh MCCIEOBAHNE 3aBUCUMOCTEH (M3UYECKUX BEIWYMH C HCMOJIb30BAHHUEM MPSIMbIX
U3MEpeHuH (3aBUCUMOCTh IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHMU 0€3 HadalbHOM
CKOpOCTH, MepHoa KojaeOaHHi MaTeMaTHYeCcKOTro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjia
OTpaXKeHMsI CBETa OT yIja MajJeHus W yria TpeJOMIICHUS OT yriia MajJeHus): IIaHUPOBATh
HCCIIeIOBaHUE, CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YJAbTAaThl MOJIY4YEeHHON
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BUJIE TaOIUIL U rPahuKOB, IeNIaTh BHIBOJIBI 10 pe3ybTaTaM
HCCIIEI0OBAHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIUYMH (CPEIHss CKOPOCTh U YCKOPEHHUE Tena
IIpU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpPEHHME CBOOOJHOTO MajeHus, >KECTKOCTh NPYKUHBI,
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KOA(QQUIMEHT TPEHUsI CKOJbXKEHHs, MEXaHW4YecKas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJIe0aHUH MaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOLIEH JIMH3BI,
panMoaKTUBHBIA ()OH): TUIAHUPOBATh M3MEPEHHS, COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEAYs MPEATI0KEHHON MHCTPYKIMH, BBIYUCISTh 3HAYCHUE BETMUUHBI U
AHAJIM3UPOBATH MOJYYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHUI;
coOIIIOIaTh MpaBHJIa TEXHUKU OE30MTaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;
pa3nuyaTth OCHOBHBIE NPU3HAKA HM3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIH NCTOYHHK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETApHAsT MOJIEIh
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YUYEHHBIX TMPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMOpO Ha WX OMHMCaHUs (B TOM 4YHCIE: CHUIOMETP, JATYUKU TIOJOKEHUS, PACCTOSHHUS M
YCKOPEHHs, paKera, O5XOJIOT, OYKH, TMEPUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, KaMepa BuibCOHA), MCHONB3ys 3HAHUS O CBOMCTBAX (U3NYECKUX
SIBIICHUH U HEO0XO0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIONb30BATh CXEMBl M CXEMaTHYHBIE PHUCYHKHM W3YyYEHHBIX TEXHHYECKUX YCTPOICTB,
M3MEPHUTEIBHBIX MPHOOPOB U TEXHOJIOTHYECKHX MTPOIIECCOB MPH PEIICHUH yIeOHO -TIPAaKTHIECKUX
3aJa4, ONTUYECKUE CXEMBI JUIS MOCTPOSHHS M300pakeHUI B TUIOCKOM 3€pKalie U coOMparomeit
JIMH3E;

MPHUBOANTH MPHUMEPH! (HAXOIUTHh HMH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bU3NYeCKUX 3HAHUH B TIOBCETHEBHOW KHU3HH JTs1 00ecTIedeHNsT Oe30MTaCHOCTH TP 00paIIeHUHN C
npuOopaMu W TEXHHUUECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
HKOJIOTUIECKOTO MTOBEICHUS B OKPYKAIOIICH CperIe;

OCYIIECTBIISITh MOWCK WHPOpMAUU (HU3HYECKOTO conepkaHusi B MHTEepHETE, cCaMOCTOSTEFHO
(bopMynupys MOUCKOBBIM 3ampoC, HAXOAUTh IYTH OINpPENENIEHUs JOCTOBEPHOCTH IOJIyYEHHOH
nHGOpMAaLMK HA OCHOBE UMEIOLIUXCSI 3HAHUN U JONOJHUTEIbHBIX UICTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHMM Y4YeOHBIX 3aJaHUIl HAay4yHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3NYEeCcKOro CcojAep)KaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHer, BianeTh
npuéMaMi KOHCHEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHUKOB (PM3UYECKOro COAEP)KaHMs, MyOIMYHO MPEACTaBIATh PE3YJIbTaThl
IIPOEKTHOW WJIM MCCIEeN0BATEIbCKON JEATENbHOCTH, IPU 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBbIN NMOHATUHHBIN anmnapaT U3y4aeMoro pasjena GU3UKU U COIPOBOXKIATh BHICTYILIEHUE
Ipe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 kjacc

Ne HaumMenoBaHue pa3esioB ¥ TeM IPOrpamMMbl Kousnue| dnexrponnsie (nnposbie)

n/n CTBO | 0Opa3oBaTejibHbIE PeCypChl
4acoB

Pa3nen 1. ®u3uka u e€ poJib B O3HAHUH OKPY’KAKOIIEro Mupa — 6 yacon
1.1. |®wusuka - HayKa O IPUPOJIC 2 https://m.edsoo0.ru/7f416194
1.2. |®usnueckue BEIHMUNHBI 2 https://m.edso0.ru/7f416194
1.3 |[EcrecTBEeHHOHAYYHBIN METO/| TO3HAHKS 2 https://m.edsoo.ru/7f416
Pa3nen 2. [lepBoHavajibHbIE CBEJEHHs 0 CTPOEHHHU BelECTBA — 5 4acoB
2.1. |Crpoenue BemecTBa 1 https://m.edsoo.ru/7f416
2.2 |/IBWKeHME ¥ B3aUMOIEHCTBHE YaCTHUI] BEIIECTBA 2 https://m.edsoo.ru/7f416
2.3 |ArperaTHble COCTOSHHUS BEIIECTBA 2 https://m.edsoo.ru/7f416

Paznen 3. /IBu:keHue U B3aumMosaeiicrBue Tea — 21 yac
3.1 |MexaHn4eckoe IBMKCHHE 3 https://m.edsoo.ru/7f416
3.2 |Muepuwsi, Macca, IUIOTHOCTh 4 https://m.edsoo.ru/7f416
3.3 |Cua. Bumsr cun 14 | https://m.edsoo.ru/7f416
Pasznea 4./laByienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB — 21 yac

4.1 |lanenue. [lepenaua naBiaeHus TBEPIBIMU TEIaMH, 3 https://m.edsoo.ru/7f416

OPKHJIKOCTSIMU U Ta3aMH 194
4.2 |JlaBieHHE KUIKOCTH 5 https://m.edsoo.ru/7f416
4.3 |ATMochepHoe TaBiIeHne 6 https://m.edsoo.ru/7f416
4.4 |JleficTBHE )KUAKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX TEJIO 7 https://m.edsoo.ru/7f416
Pa3znen 5.Pabdora u MomHoCTh. JHeprusi — 12 yacos
5.1 |[PaGoTa 1 MOIITHOCTH 3 https://m.edsoo.ru/7f416
5.2 [[IpocThic MEXaHU3MBI 5 https://m.edsoo.ru/7f416
5.3 [Mexanuueckast SHEPIHs 4 https://m.edsoo.ru/7f416
Pe3epBHoOe Bpems — 3 yaca
e |

O01ee KOJIMYECTBO YACOB I10 POrpaMme

20



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TEMATHYECKOE IINTAHUPOBAHUE

8 kiacc
Ne HaumeHoBaHMe pa3ie/i0B H TeM MPOrpaMMbl Kosnue DJ1eKTPOHHBbIE
n/n CTBO (uudposbie)
4acoB o0pa3oBaTe/bHbIe
pecypcbl
Paznen 1. TenuioBble siB/1eHUd - 28 yacoB
1.1  [CTpoeHHe U CBOUMCTBA BellleCTBa 7 https://m.edsoo.ru/7f41
1.2  [TensioBbIE MPOLECCHI 21 | https://m.edsoo.ru/7f41
Pazjesn 2. JJIeKTpUYECKHE U MATHUTHBIE SIBJIEHUA - 3749acOB
2.1.  [PnexTpuyeckue 3apAbl 3apsXKEHHbIE TeJIa U UX 7
B3aMMO/ICHCTBHE https://m.edsoo.ru/7f41

2.2 [ToCTOSHHBIN 3JIEKTPUYECKHUH TOK 20 | https://m.edsoo.ru/7f41
2.3 MarHuTHbIE sIBJIEHUS 6 https://m.edsoo.ru/7f41
2.4 PleKTpOMarHUTHas HHAYKIMS 4 https://m.edsoo.ru/7f41
PesepBHoe Bpems — 3 yaca
O01ee KOJIMYECTBO YACOB MO0 MPOrpaMme ‘ 68 ‘
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TEMATHUYECKOE IINTAHUPOBAHUE

9 kJacc
Ne HauMenoBaHue pa3esioB H TeM IPOrpamMMbl Kosny| DuektponHble (Hudposbie)
n/n €CTBO | oOpa3oBaTesibHbIE PecypChl
4acoB

Paznen 1. MexaHnuuyeckue saBjaeHus - 40 yacos

1.1 MexaHHU4YeCKOe ABUXKEHHE U CIIOCOOBI €ro OMUCaHMUS 10 | https://m.edsoo.ru/7f41a4a
1.2 BsauMoeHcTBHE Tel 20 | https://m.edsoo.ru/7f41a4a
1.3 [3aKOHBI COXpaHEHUS 10 | https://m.edsoo.ru/7f41a4a

Pa3nea 2. MexaHH4YeCcKHe KOJIeGaHUA U BOJIHBI - 15 yacoB

2.1. MexaHHUYeCcKHe KOJieGaHUS

7

https://m.edsoo.ru/7f41a4a

2.2 MexaHMYEeCKHE BOJIHBL 3BYK

8

https://m.edsoo.ru/7f41a4a

Pa3aen 3. JJ1IeKTpOMarHMTHOE NoJie M 3JIEKTPOMAarHUTHLIE BOJIHBI — 6 4acoB

3.1 DjekTpoMarHUTHOE MoJie ¥ 3JeKTPOMarHuTHbIe 6 | https://m.edsoo.ru/7f41a4a
BOJIHBI 6

Paspgen 4. .CBeToBbIE ABJIEHUA - 15 yacoB

4.1 BakoHbI pacpocTpaHeHHs CBeTa https://m.edsoo.ru/7f41a4a

4.2 IuH3bl U ONITHYECKHE TPUGOPDI https://m.edsoo.ru/7f41a4a

4.3 [PassioxkeHHe 6eJI0TO CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a

Pa3aes1 5. KBaHTOBbBIE ABJIeHUA — 17 4acoB

5.1 [McnyckaHve U MOTJIOleHHEe CBETA aTOMOM https://m.edsoo.ru/7f41a4a

5.2 |CTpoeHHe aTOMHOTIO si/ipa https://m.edsoo.ru/7f41a4a

5.3 [flgepHble peakuu https://m.edsoo.ru/7f41a4a

Pe3epBHoe Bpems — 15 yacos

O0u1ee KOJIMYECTBO YACOB 10 MPOrpamMme | 102 |
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