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Pa3znen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKOIIET0 MUPa

®dusuka — Hayka o npupoze. SBneHus npuponbl. Ousnueckue SBICHUS: MEXAHUUYECKUE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue (usmuecknx enuunH. Pusmueckue npubdopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi CucTeMa eAMHUL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH M3Y4aloT MPHPONy. EcTecTBEeHHOHAY4HBIM MeToX
MO3HAHUS: HAO0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUNOTE3, 00BICHEHHE HA0II01aeMOT0 siBJieHus. Onucanne GU3nIecKuX SBICHUM C ITOMOIIBI0 MOJIEIICH.

Hemoncmpayuu

1. MexaHuueckue, TeII0BbIE, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUS.

2. ®usnueckue TpUOOPHI U MIPOIEAYPA MPSMBIX U3MEPSHH aHATIOTOBBIM M IU(PPOBBIM MTPHOOPOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.

H3mepenne paccToOsTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTA.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenue temrieparypsl IpH MOMOIIH KUIKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPhI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE TUIIOTE3bl: JANbHOCTh MOJETA IIApUKa, MYIIEHHOI'O
TOPU30HTANLHO, TEM O0JIbIIIE, YeM OOJbIIe BBICOTA ITYCKa.

7.

Pa3nea 2. IlepBoHauyanbHble CBeJeHUs O CTPOCHMH BelllecTBa

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbl, MX pa3mepbl. ONbIThL, J10Ka3bIBAIOLIME TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrxeHnue uactull BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
nBukeHue, 1M dysus. BzanmonelicTBrue 4acTull BEIIECTBA: IPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUS BEIIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUYECKUX) Tell.
B3aumocBsi3p MeX1y CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHOMOJIEKYJISPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu

1. HaOmoneHue GpOyHOBCKOTO ABHKEHHS.

2. Ha6monenue nuddys3un.

3. HalGmroneHue siBneHM, 0OBACHSIIOMNXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnuvie pabomot u onvimal

1. Oruenka quamerpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OnbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PaCHIMPEHUS Ta30B.

3. OmbITB IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

4.

Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl

Mexannueckoe nBHKeHUE. PaBHOMepHOe M HepaBHOMepHoe nBHkeHue. CkopocTe. Cpenssist
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTu U BpeMeHU JIBU>KEHHUSI.
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SIBnenne wuHepuMM. 3aKOH HHEpUMH. B3aumopneilcTBHMEe Ten Kak NPUYMHA W3MEHEHMsI CKOpPOCTHU
NBUKeHUA Tesl. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTh BemecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00BhEMA BEIECTBA.

Cua Kak XapakTepucTHKa B3auMojencTBus Tei. Cuna ynpyrocty u 3akoH ['yka. MI3MepeHue cuiibl ¢
MOMOIIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEeHUsS M cwia TshkecTd. Cuila TSXKEeCTH Ha JPYTrux IiaHerax. Bec
tena. HeBecomocTs. CiiokeHME CuIl, HANPaBICHHBIX IO OJHOM mpsimoil. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TpeHUE MOKos. TpeHne B Mpupo/ie U TEXHUKE.

Jemoncmpayuu
HaGmoieHne MexaHUu4ecKoro JIBIKEHUS Tena.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.

HaGnronenue siBleHUs] HHEPLIUH.

HaGumrotenne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.

CpaBHeHME MaccC M0 B3aUMOJACHCTBUIO TEIL.

CnoxxeHue cuil, HallpaBJICHHBIX MO OJJHOMN MPSIMOH.

./Iaﬁopamopnbte padomwt u onvimul

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO  JIBIDKEHMsSI  (IIApUKa B KUJAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OmpenencHue cpeTHEH CKOPOCTH CKOJIbKEHHS OpyCKa WM MIapHKa 110 HAKJIOHHOW ITJIOCKOCTH.

Ornpezenenre MI0THOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh  pACTSDKEHUS  (nedopManuu) TPYKHHBI  OT
MIPUIIOKEHHOMN CHUIIBL.

5. OneIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.
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Pa3znen 4. /laBjienne TBEPABIX TeJ, (KMAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHbIIEHUS U YBEIWYEHUs JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza ot o0bEéma, Temmneparypsl. [lepenada naBieHust TBEPABIMU TelaMM, XUAKOCTSIMHM M razaMu. 3aKOH
[MTackans. ITHeBMaTHUeCKrEe MAIIMHBI. 3aBUCUMOCTD JAaBIICHUS JKUAKOCTH OT TIIyOMHBI. [ MapocraTudeckuit
napaznokc. Coobmaromuecst cocyabl. ['uapaBarueckue MeXaHU3Mbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUuMHBI CyIIECTBOBaHMS BO3AYIIHON 00OJOUYKH
3emiu. OnsiT Toppuuennu. M3mepenue atMochepHOro aBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 115 n3MepeHust arMOCPEpHOTO 1aBICHUSI.

JlelicTBUE JXKUAKOCTH M Ta3a Ha MOTpYyKEHHOE B HUX Teso. BrlTankuparomas (apxumenoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu

1. 3aBHCHMOCTH JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. llepenaua naBneHUs KUAKOCTBIO U Ta30M.

3. CooOluarommecs Cocyibl.

4. T'mapaBiMuYecKui mpecc.

5. TlposBieHue nencTBUsi aTMOC(EPHOTO JaBICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O0BEMA TMOTPYXKEHHOM YAaCTU Tela W IUIOTHOCTH
KHUIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIONICH CUJIbI BECY BEHITECHEHHOMN KUIKOCTH.

8. VYcioBue miaBaHWs TeN: IJIABAHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOUIEHUS

IUTIOTHOCTEM TeJIa U )KUIKOCTH.
Jlabopamopuvie pabomuvt u onvimul
1. WccnenoBaHnne 3aBUCHMOCTH Beca TeJla B BOJIe OT 00BhEMA MOTPYKEHHON B JKUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue BHITAIKMBAIOIIEH CUIIBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIECH CUJIbI, IEHCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT MacChl
Tena.



4. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBHCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeNA U OT IJIIOTHOCTHU KHUIKOCTH.

5. KoucrpyupoBanue apeomeTpa WIM KOHCTPYUpPOBaHUE JIOAKM W  OmpeAelieHne  eé
TPy30MOABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. DHEePrust

Mexanuueckast pabota. MOITHOCTb.

IIpocTble MexaHM3MbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBmwiio paBHOBecus pblyara.
[IpumeHenune mpaBuiia paBHOBECHS pblyara K OJIOKy. «3osotoe mpaBmio» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckass v mnoreHnuainbHas sHeprus. llpeBpaiienue onHoro Buaa
MEXaHUYECKOHN SHEPTUHU B APYroil. 3aKOH COXPAaHEHUs SJHEPIMH B MEXaHMKE.

Jemoncmpayuu

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul

1. OmnpeneneHue pabOThl CUJIbl TPEHUsS NPH PABHOMEPHOM JBMKEHMM Tejla 110 TOPU30HTAIbHOM

MTOBEPXHOCTH.

2. HccnenoBanue ycinoBHi paBHOBECHS pblyara.
N3mepenue KII/] HakJIOHHOM IIOCKOCTH.

4. H3zydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
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8 KUIIACC

Pasnen 6. TenioBble siBjeHUs

OCHOBHBIE TOJOXKEHHSI MOJICKYJISIPHO-KHHETHYECKONH TEOPHH CTPOEHHS BelecTBa. Macca U pa3mepsl
aTOMOB M MOJIEKYJ1. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIIKOTO U ra3000pa3HOro COCTOsIHUM BemiecTBa. Kpucramnnyeckue u aMmopQHbie
tena. OOBSICHEHHE CBOWMCTB Tra3oB, XHUIAKOCTEH W TBEPABIX TE HAa OCHOBE IOJIOKEHUW MOJICKYISIPHO-
KHUHETH4YecKoi Teopun. CMauMBaHKE U KalWJUIAPHBIC IBICHUS. TeMI0OBOE pacIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMIKEHHUsS YacTUIl. BHYyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUsT BHYTPEHHEH OSHepruu: TeIulonepenada MU coBeplieHHe padoThl. Buisl
TETUTOTIEPEIavu: TEIIONPOBOHOCTb, KOHBEKITUS, U3IIyYCHHE.

KonnuectBo Temnotel. YaenbHas TEMIIOEMKOCTh BElIECTBA. TermIoo0OMEH U TEMIIOBOE PAaBHOBECHE.
VYpaBHueHnue TteruioBoro Oananca. [lmaBrneHne W OTBEpAECBaHUE KPUCTAUIMYECKUX BEIIECTB. Y IeNbHAS
Teriota TuiaBineHus. IlapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YienpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUS OT aTMOC(EPHOTO TaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Mpunnuner padotsl TermoBbix ABurareneit KIIJ[ temmoBoro asurarens. TemsoBble ABUTaTeN |
3alIUTa OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEHHS U MPEBPALEHUS YHEPTUH B TEIUIOBBIX MPOIECccax.

Hemoncmpayuu
Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

HaGmroienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHM.

HaGmronenre TenioBoro pacuimpeHust Tel.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTyphl.

Bunael Terionepenayu.

OxnaxeHre Ipy COBEPIICHHH PabOTHI.

O NoOUhWNE



9. HarpeBanue npu cOBEpIICHUH PAOOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHHE TETIOEMKOCTEN pa3TMYHbIX BEIIECTB.

11. HaGmroieHre KUTeHusl.

12. HabntoieHue MoCTOsTHCTBA TEMIIEPATyphl MPH TUIABJICHUU.

13. Moaenu TEeIIOBEIX ABUTaTEICH.

Jlabopamopuvie pabomol u onvimul

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

OnpIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOEHUIO TETIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnpIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ro o0bEMa U HarpeBaHUs WU

OXJIQXKICHHUS.

[IpoBepka rUMoOTE3bl JTMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM

TpyOKe OT TeMIepaTyphl.

7. HabOmionenue u3MeHEHUS BHYTPEHHEW SHEPrUHU Tela B pe3yibTare TeIvlonepenadyd u padoThl

BHEILIHUX CHUJIL.

WccnenoBanue siBieHus TEII000MEHa IPpY CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

9. OmpepneneHue KOJIMYECTBA TEIUIOTHL, IMOJIYYEHHOTO BOJOW MpHU TEIUIOOOMEHE C HarpeThiM
METAIINYECKUM LIUJTUHAPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca ucnapeHus.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABJICHUS JIbJA.

o A WNPE
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Paznen 7. DaekTpuyeckne  MATHUTHBIE SIBJICHUSI

Onektpusanus Ted. JBa poaa sneKTpuueckux 3apsnoB. BzauMopaeicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOZEHCTBYS 3apsPKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TeJIaMu).

Onektpuueckoe moje. HanpsxE€HHOCTh anekTpuyeckoro mois. llpuHuun — cynepno3unuu
JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM dekTpuueckuil 3apsan. CrpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

DONEeKTpUUECKUH TOK. YCIOBHS CYILECTBOBAHUS 3JEKTPUUECKOTO TOKa. VICTOUHHMKH MOCTOSHHOTO
Toka. JIeHcTBUS 3IEKTpHUECKOro ToKa (TEIIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUJKOCTAX U rasax.

Onexrpuueckas nenb. Cuna Toka. OnekTpuueckoe HampspkeHue. CoONpOTHUBIEHHE IPOBOIHMKA.
VYaenpbHOE conmpoTHBiIEHHE BelecTBa. 3akoH Oma Ji1s yyactka nenu. [locienoBarenbHoe U nmapauiesibHOE
COEJMHEHHE NTPOBOJHUKOB.

PaGora W MOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnexkTpuueckue Lenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITYy. KOopoTKoe 3aMblikaHMe.

[TocrossHHbIE MarHuThHl. B3anMoJelCTBHE MOCTOSTHHBIX MarHMTOB. MarHutHoe mnoJjie. MarnutHoe
noJie 3eMJIM U €ro 3Ha4Y€Hue Ui KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1osie 3J1EKTPUYECKOro TOKa.
[IpumeHeHue »31EKTPOMArHUTOB B TeXHHKe. JleficTBME MAarHUTHOrO TMOJsI Ha TMPOBOJHUK C TOKOM.
DneKTpOoABUTaTEIb OCTOSSHHOTO TOKA. Vcrionb30BaHNEe 2JEKTPOABUTATENEH B TEXHUYECKUX YCTPOICTBaX U
Ha TPaHCIopTe.

Oneitel Dapanes. SBnenue snexkTpoMarHUTHOM MHAyKuuu. IIpaBuno Jlenna. Dnexrtporeneparop.
CriocoObl TIOJTYYEeHHST DJIEKTPUUECKOW HHEPTrUd. ODJIEKTPOCTAHIIMHM Ha BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPIrUH.

Hemoncmpayuu

1. Dnextpuzanus Tell.

2. JIBa poaa dNEKTPUYECKUX 3apSAJI0OB U B3aMMOJICHCTBUE 3aPSKEHHBIX TEIl.
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YCTpOoUCTBO U IEHCTBUE IEKTPOCKOIIA.
DneKTpocTaTUIEeCKass MHIYKITHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOTHHKYN W AUDIICKTPUKH.

MopenupoBaHre CUIOBBIX JIMHUH 3JIEKTPUYECKOTO OIS,
VcTOYHHKH ITOCTOSHHOI'O TOKA.

JlelicTBUSA SIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUN TOK B JKUJKOCTH.

. "'a30BbIii pazps.

. U3MepeHne cuiibl TOKa aMInepMeTpoM.

. I3MepeHue 37eKTpUYECKOro HaIpsKEHUs BOJIBTMETPOM.

. Peoctar u mara3uH conpoTUBIICHUM.

. BzauMmoieiicTBHE MMOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH pa3/IeJICHUS TOJIOCOB MarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT DpcTena.

. MarauTHoe€ 1osie Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS JIEKTPOMArHUTHON MHIYKITHH.

. OnbiThl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJT MHAYKIIUEH U TIPU CONTPUKOCHOBEHUH.

HccnenoBanue nefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U TUAJIEKTPUKH.

COopka u mpoBepKa paboThl JIEKTPUUECKOH LENH TOCTOSHHOTO TOKA.

W3mepeHue U peryampoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIPSKEHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUSI PE3UCTOPa
U HampsKEHUS Ha Ppe3ncTope.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb IEKTPUYECKOTO COIPOTUBIIEHUS ITPOBOAHHMKA OT €T0
JUIMHBI, IIJIOLAAN MTONIEPEYHOr0 CEYEHN U MaTepraa.

[IpoBepka mpaBuiIa CIOKEHUS HANpsSHKEHUH TpU  MOCIEAOBATEIbHOM COEIMHEHUU JBYX
PE3NUCTOPOB.

[IpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.
Onpenenenue KII/] narpeBarens.

WccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeTIeHUH.
HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HalpaBJIEHUS TOKA B KaTyIIIKe.

N3ydeHue neiicTBUS MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl IEKTPOABUTATENSL.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OneITBl IO MCCIEAOBAHUIO SIBJICHMS AJIEKTPOMArHUTHOW WHIYKIMHU: UCCIIEJOBAaHHE M3MEHEHUN
3HAYEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.



9 KJIACC
Pa3nes 8. Mexannveckue siBJIeHUsA

Mexanuueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTD
MEXaHUYECKOIo JBMKEHHUs. PaBHOMeEpHOe npsMonuHenHoe ABukeHue. HepaBHOMepHOE MPsSMOIMHENHOE
nBukeHue. CpeHsisi U MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMorHeiiHOe nBmkeHne. CBoOogHOoe manenue. OnbIThl ["anues.

PaBHOMepHOE nBMXKEeHHE MO OKpykHOcTH. Ilepmon m yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe yCKOPEHNE.

ITepBriii 3akon Hbrotona. Btopoit 3akon Hetorona. Tperuit 3akoH Herorona. [Ipunuun
CYIEPIO3ULIMU CUII.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHUsl CKOJIbXKEHUS, CUjla TPEHUS TIOKOs, Ipyrue
BU/IbI TPEHHUSL.

Cuna TsKeCTU U 3aKOH BCEMUPHOTO TIATOTeHHsI. Y CKOpeHHe CBOOOIHOrO majieHusl. JIBIKeHHe MIaHeT
Bokpyr Coinnua. IlepBas kocMuueckas ckopoctb. HeBecoMocTh U nieperpys3ku.

PaBHoBecue wmarepuanbHON TOUYKU. AOCONMIOTHO TBEpHOEe Teno. PaBHOBecue TBEpAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. I3Menenne umiyinbca. Mynbc cuiibl. 3aKOH COXpAaHEHMs] UMITyjbca. PeakTuBHOE
JBUKEHUE.

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b dHEPrUH U
pabotel. [loTeHnmanbHas HEPTUsl TeJa, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHas SHEPrUs
ckarod npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHUHETHYECKON SHEPrHHM. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO JIBUKCHHUS Tella OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyTE€W U TPACKTOPUM JABUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEJIbHO Pa3HbIX Tel

oTCY€Ta.

3. H3mepeHune CKOPOCTH M YCKOPEHUS MPSIMOJIMHENHOTO JIBH>KECHHUSI.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMUS.

5. HaOmnroneHue IBHKEHHUS Tela 110 OKPYKHOCTH.

6. HaGmoneHne MexaHMUYECKUX SIBJICHHM, MpoUCXOoIAmMX B cucteMe orcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTENIBHO KaOuHeTa (PU3MKH.

7. 3aBUCUMOCTBH YCKOPEHUS TeJla OT MacChl TeJIa ¥ IEUCTBYIOIIEH HAa HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJEHCTBUU Tel.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya umnysbca Npy B3aUMOJIEUCTBUY TEL.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TeJ.

12. CoxpaHeHue UMIyibca PU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMIyJbca MpU a0COMIIOTHO YIPYTOM B3aUMOJECHCTBUM.

14. HaOmroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH NPU CBOOOTHOM TaICHUH.

16. CoxpaHeHue MEXaHNYECKOW YHEPTUH MPH JBHKEHUU TeJla MO IEHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1. KoHcTpynpoBaHue TpakTa [Ulisl pasroHa U JAJbHEHIIEr0 paBHOMEPHOI'O JIBWKEHUS IIApHKa WU

TEJEKKH.

2. OmnpezneneHue cpenHEel CKOPOCTH CKOJBXEHHUS OpycKa MM ABIMKEHHS IIApUKa 10 HAKJIOHHOU

MJIOCKOCTH.

Omnpenenenne ycKOpeHUs Tejla IPYU PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOU
CKOPOCTH.
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5. IlpoBepka THIIOTE3bI: €CIH MPHU PABHOYCKOPEHHOM JBIKCHHWU 0O€3 Ha4allbHOM CKOPOCTH IMYTH

OTHOCATCS KaK psJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHH OJMHAKOBBI.

UccnepoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBKEHHUS OT CHIJIbI HOPMAJIbHOT'O JaBJICHUSI.

Omnpenenenne kodPpPUIIIEHTA TPECHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPY>KUHBI.

Onpenenenne pabOTHl CHIBI TPEHUS TPU PABHOMEPHOM JABM)KCHHUU TEJa MO TOPU30HTAIBHOMN

MTOBEPXHOCTH.

10. Ompenenenre pabOTHI CHIIBI YIIPYTOCTH TPH MOABbEME Ipy3a C UCTIOIB30BAHUEM HEIOIBIKHOTO U
MOJIBHKHOTO OJIOKOB.

11. 3y4yeHue 3aKOHA COXPAHEHUS SJHEPTUH.

©wNo

Paznen 9. Mexannueckue KoJ1e0aHus U BOJHBI
KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUIl: MepHuoj, YacToTa, aMILTUTYAA.
Matemaruueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaleHe sHepruu npu KoinedaTeIbHOM IBHKEHUU.
3aryxaromue koneOanus. BeiHykneHHble konebanus. Pesonanc. Mexanudeckue BoiHBL (CBOHCTBa
MEXaHWYEeCKUX BOJIH. [IpoaonbpHbIe U onepeyHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAaHEHHUS.
MexaHnnyeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.
Jemoncmpayuu
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIe0aHUIl 1 pe30HaHCca.
PacrmipocTpanenne mpooabHBIX U MMONEPEYHBIX BOJIH (Ha MOJIEIH).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUUYECKHUI pe30HaHC.
ﬂaﬁopamopnbw padomul u onviMovl
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH TIepUoAa KojaeOaHU OIBEIICHHOTO K HUTHU TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Mepuo/ia KosuedaHuil rpy3a, IOABEUIEHHOI'O K HUTH, OT Macchl Ipys3a.
OmnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHo/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.
7. W3mepeHue yckopeHHsI CBOOOIHOTO MaJACHUS.

DU R WN R

ouhkwNeE

Pa3nen 10. D1eKTPOMATHUTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUuTHhIE BOJMHBI. CBOMCTBA AeKTpOMarHuTHeIX BOJH. Illkana
AJIEKTPOMArHUTHBIX BOJIH. VICIIOIB30BaHIE YJICKTPOMArHUTHBIX BOJIH JISI COTOBOH CBSI3H.

DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.

2. BoJsHOBBIE CBOICTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. HM3ydeHHe CBOKMCTB 3JEKTPOMArHUTHBIX BOJH C TTIOMOIIBIO MOOMIBHOTO TesreoHa.

Pasnen 11. CBeroBble sIBJIEHUS

JlyueBast monenb cBera. Mcrounuku cBera. IIpsMonnHeiiHOE pacnpoCTpaHEHHE CBeTa. 3aTMEHUS
Comaua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomiieHUus cBeTa. [lonHOe BHYTpEeHHEe OTpaKeHHE CBETaA.
Hcnonps30Banne MOJTHOTO BHYTPEHHETO OTPAKCHHS B ONITHYECKUX CBETOBOIAX.



JIunza. Xox mydeii B muH3e. OnTudeckas cucrema (oTtoarnmnapaTta, MUKPOCKOIa U Teneckona. [ a3 kak

ONTHUYECKas cucTeMa. bn3opykocTh U JalbHO30PKOCTb.

Paznoxenue Oenoro cmera B coekTp. Omnbitel HbtoToHa. CrokeHue CHEKTPajbHBIX IIBETOB.

Hucnepcus ceera.

Jemoncmpayuu

[IpsiMonrHENHOE paclIpOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xox ydeit B coOnparoniei JInH3e.

XoJ J1y4ei B pacCeuBarOIEH JIMH3E.

[Tonydenne n3o06pakeHuii ¢ TOMOIIbIO JINH3.

[MpuaIMn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10 Mopens riasa.

11. Paznoxxenue 0eaoro cBeTa B CIEKTP.

12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopnuvie pabomot u onvimal

1. HccnenoBanue 3aBUCUMOCTH yIijla OTPaKEHHUSI CBETOBOTO JIy4a OT yriia MajeHusl.
2. U3yuenHue xapaKTepUCTHK U300paKeHUs MIPEAMETa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH YIJia TIPEJIOMJICHUSI CBETOBOTO Jiyda OT yIJia MaJCHHUS Ha TPAHHIIE
«BO3AYX—CTEKJIO».

[Tonyuenue n300pakeHMit ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne (POKYCHOTO PACCTOSHUS M ONTHYCSCKON CHIIBI COOMPAIOIICH JTNH3HI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMNBITHI 110 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH YepPe3 IBETOBBIC (DUITBTPEHI.

LWONOULRWNE

No s

Pa3zpen 12. KpantoBlIe sIBJeHUS
OmnpiTel Pesepdopna u mutanerapuas monens atoma. Mogens atoma bopa. Mcmyckanue u norsomienne

cBeta aromoM. KBanTel. JIuHeiiuaTeie CIICKTDPHI.

PannoaktuBHOCTH. Anb(da, Oeta- 1 ramma-usnydeHusi. CtpoeHue aToMHoro siapa. Hykinonnas monuens

ATOMHOTO s1pa. H3otomnbl. PannoakTuBHEIE IIpEBpalICHUA. Hepnon nojrypaciiaga arTOMHBIX SIJCP.

sanep.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MAaCCOBOTO YHCEN. JHEPIHs CBSI3U aTOMHBIX
Cas3p Maccsl ¥ 3Hepruu. Peakunn cuntesa u nenenus saaep. Mcrounuku sneprun ConHna U 3BE37,.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX W3Iy4YE€HUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOLUUX U3TYyYEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopnbw padomut u onvimol

1. HabumroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. WMsmepenue paguoakTUBHOTO (poHa.

IToBTOpHTE/IBLHO-00001IAKO NI MOLY.Ib

[ToBTOpHUTENEHO-0000MIAOIIMIT  MOAY/Ih TpEeAHA3HAUYEH [UJIi CHUCTEMAaTH3allid ©  000OIIeHus

oukwnRE

MPEIMETHOTO CO/ICPIKAaHUS U OIbITA JESITEeIbHOCTH, TPUOOPETEHHOTO MPHU U3YUYEHUH BCEro Kypca (pU3UKH, a
TaK)Ke JUId TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy Mo (u3uke A o0ydaromuxcs,
BBIOPABIIUX ATOT YUE€OHBIH MpeMeT.



[Ipy n3ydeHun JaHHOTO MOAYJIA PEAU3yIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CHEeYnBaeTCsS JIOCTMKEHHUE NPEIMETHBIX M METAlpEIMETHBIX IUIAHUPYEMBIX pPE3y/IbTaToB
o0y4eHnus, GpopMupyeTcs ecTeCTBEHHOHAy4Hasi TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJIOB MCCIICIOBAHUS
ABJICHUM MPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMHU OOBACHATh (PU3MUECKUE SIBICHHS, HPUMEHSSA
IIOJIyYEHHBIEC 3HAHUs, PEIIATh 331a41, B TOM YHCJIE KAUECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBHO [EATEIBHOCTHBIA XapaKTep IAaHHOIO pasleNa pealu3yeTcss 3a C4€T TOro, 4ro
o0ydJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM MPe/Iaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUU paclo3HaBaTb M HAYYHO OOBSICHATh (DU3UUYECKHE SIBICHUS B
OKpPY’Karollel PUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAayYyHbIE METOJbl MCCIEI0BaHUA (U3NYECKUX SBICHUH, B TOM YHCIE Ul IPOBEPKU
TUIIOTE3 U IOJIYYEHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI Hau0oJjiee Ba)KHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
IIPAKTHUYECKOr0 MCIIOJIb30BAHMUS PA3JIMYHBIX MCTOYHUKOB JHEPIrMM HAa OCHOBE 3aKOHA IPEBPAILLECHUSA U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPIUH.

HHaHpreMLIe pe3yJbTaThbl 0CBOCHUSA y'{eﬁnoro nmpeamMera

7 KIIACC
N3ydyenne ¢(u3WKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HANPABICHO Ha JOCTH)KCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbrare nzydenus GpU3MKU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHus y 00ydaromerocs 0yayT

c(OpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI B YaCTU:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

— MPOSBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DU3MUECKOI HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(PHU3UKOB;

2) rpa:kKIaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KIEHUH OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIEM,

CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIN (PU3UKU;

— OCO3HAHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B IEITEIILHOCTH YUEHOTO;

3) 3¢cTEeTH4eCKOTr0 BOCTIUTAHUS

— BOCTIPUSITHE ICTETUYECKUX KaueCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOTO TMOCTPOCHUS, CTPOTOCTH,

TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

— OCO3HAaHHME IEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA, OCHOBBI

Pa3BUTHS TEXHOJIOTUH, BAJKHENIIEN COCTABIISIIOLLEN KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIF0O03HATEIBHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON EATEIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HaHHWE IIEHHOCTH Oe30MmacHOro oOpa3a JXH3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MUDPE,

BKHOCTH TIPaBUJI 0€3011aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaxX, C SJIEKTPUUECKUM U TEIJIOBBIM

000py/I0BaHNEM B IOMAIIHUX YCIOBHSIX;

— c(hopMupoBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e MpaBa y

JIPYTOro 4eI0BEeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— AaKTHMBHOE YYacTHE B pEIICHWW TMPaKTHUYEeCKUX 3amad (B pamMKax CeMbH, OO0pa30oBaTeIbHOM

OpraHM3aIy, TOpoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOW HAMpPaBIEHHOCTH, TPEOYIOMIUX B TOM

yucie U PU3NIECKuX 3HAHU;

— WHTEpEC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTHYeCKOr0 BOCTIUTAHUA:

— OpHEHTANMs Ha TpUMEHEHWEe (U3MYECKUX 3HAHUW JJIs PEIIeHUs 3a/lad B O0JaCTH OKPYKAIOIICH

cpebl, IUIAHUPOBAHUSI IOCTYIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHUM JIJIs1 OKPYXKAIOIIEH CPEbL;
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— 0CO3HAHME TJI00AILHOTO XapaKTepa IKOJIOTMYSCKHUX MPOOJIeM U MyTel UX PElICHUS;

8) apanTanuyM K U3MEHSIOUUMCSH YCJIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU MPU BBIOJHCHUU HCCIICAOBAHUN M TPOCKTOB (PH3UUCCKOM

HAMPaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

— TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TeIbHOCTb;

— MOTpeOHOCTh B (OPMHPOBAHUM HOBBIX 3HAHWU, B TOM 4HCIC (OPMYIHUPOBATH HJICH, IOHATHS,

TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;

— 0co3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PHU3HKHY;

— IUTAHUPOBAHHUE CBOCTO PAa3BUTHUS B IPUOOPETECHUH HOBBIX (PU3NUYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aWMOCBSI3H TPHUPOJIbI, OOIIECTBA U YKOHOMHKH, B TOM

YHCIIe C UCTIOIb30BaHUEM (DU3HUECKUX 3HAHMIA,

— OLICHKa CBOMX JCHCTBUH ¢ y4ETOM BIHMSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJI00ATbHBIX

MOCJIEACTBHM.
METANIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpaMMmbl 1m0 (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS y

oOyyarorerocsi Oyayt chopMUpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MMO3HABATEIbHbIC
YHHUBEpCaJbHbIC  y4eOHbIC JCHCTBUSA, KOMMYHUKATHBHBIC YHHBEpCAJIbHBbIC y4eOHBIC JCHCTBUS,
pEryJIsTHBHBIC YHHBEPCAIbHBIC YUCOHBIC ICHCTBHSL.

IMo3naBaTebHbIe YyHHBepPCcAIbHbIE YueOHbIE AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:
® BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKU OOBEKTOB (SBICHHN );
® YCTaHABIIMBATh CYNIECTBEHHBIH MpPH3HAK KJIacCU(UKAIMK, OCHOBAaHUS il 000OLmICHHS W
CpaBHEHUS,
® BBIIBISITh 3aKOHOMEPHOCTM M TNPOTUBOpPEYMs B paccMaTpuBaeMbIX (akTax, JHaHHBIX H
HAOJIOACHUSX, OTHOCAIIMXCS K (PU3UICCKUM SIBICHUSIM;
® BBIIBIATH NPUYUMHHO-CIIEJICTBEHHbIE CBSI3U IMPU M3y4eHUU (PU3MUECKUX SIBICHHH M IPOLIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JEIYKTHBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH, BBIIBUraTh
THITOTE3BI O B3aUMOCBA3SX (PU3NUECKUX BEITUYNH;
® CaMOCTOATENILHO BbIOMpaTh crHoco0 pemieHus y4deOHOM ¢u3nueckol 3amgaun  (CpaBHEHUE
HECKOJIbKUX BapMaHTOB pELIEHUs, BBIOOp Hambosee MOAXOIANIEr0 C YYETOM CaMOCTOSTENIBHO
BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble uccienoBarebcKue AeHCTBHA:
®  HCIOJIB30BATh BOMPOCH! KAaK UCCIIETOBATEIHCKUI MHCTPYMEHT ITO3HAHMS,
® TPOBOIUTH [0 CaMOCTOSITEJIHHO COCTABICHHOMY IUIAaHY OIBIT, HECIOXHBIA (ru3muecKuii
HKCIEPUMEHT, HEOOIBIIIOE NCCIIEI0OBAaHNE (DU3MUECKOTO SBICHUS;
® OlIEHMBaTh Ha TPUMEHMMOCTb U JOCTOBEPHOCTh HH(POPMALMIO, TOJIYYEHHYIO B XOe
HCCIIEIOBaHMSI WJIM SKCIIEPUMEHTA,;
® CcaMoOCTOATENbHO (opMynUpOBaTh OOOOMICHWST W BBIBOABI IO pPE3yJibTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHHS,
® [IPOTHO3UPOBATh BO3MOXKHOE JalibHeMIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIIBUraTh
MIPEIIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Padora ¢ undopmanmeii:
® TPUMEHSTHh PA3JIMYHBIC METOMBI, MHCTPYMEHTHI M 3aIllpOChl TP MOWCKEe U 0TOOpe MHMOpMAINH
WJTU JaHHBIX C YYETOM MPEIIOKEHHON yueOHOW (PU3NIeCcKOn 3a/1auu;
® AHANU3UPOBATh, CUCTEMATH3UPOBATb U HHTEPIPETHPOBATH MHPOPMALUIO PA3TUYHBIX BUAOB H
¢bopmM npencTaBieHus;
® CaMOCTOSITENIBHO  BBIOMpPATh  ONTHUMaNbHYIO  (OpMy  TpEACTaBICHUS  HHPOpMALUH U
WLTIOCTPUPOBATH pelIaeMble 3aaull HECTOKHBIMHI CXEMaMH, AHarpaMMaMy, WHOU TpaduKoi U uX
KOMOWHAIHSIMH.
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KoMMmyHuKkaTHBHBIC yHHBepcaabHble YueOHbIe 1eHCTBHUA:

B XoJe OOCyXaeHHs y4eOHOro maTepualia, pe3yiabTaTOB J1abOpaTOPHBIX PabOT M TMPOEKTOB
3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl U BBICKA3bIBaTh WJEH, HallEJICHHbIE Ha
pelIeHre 3aa91 U TIOJIIepKaHKe 0J1aroKenaTeTbHOCTH OOIIEHUS;

COIIOCTABJIATh CBOM CYXACHUS C CYXKICHHSIMH JPYIMX Y4YacTHHUKOB JAMajora, OOHapy>KHUBaTh
pasiauyure U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3YNIbTAaThl BBIOJHEHHOTO (DU3MUYECKOTO OMbITa (IKCIICPUMEHTA,
UCCIIETIOBAHMUSI, IPOEKTA);

MMOHUMAThH M MCIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBHIYaJIbHOW paOOTHI IPH PEIICHUH
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

MPUHUMATh IEJIU COBMECTHOHM [€ATEIbHOCTH, OPTraHU30BBIBATH ACHCTBUA MO €€ JOCTHKEHUIO:
pacnpenenaTb poiiu, 00CYXAaTh MPOLIECCHl U Pe3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS
HECKOIBKHUX JIFOICH;

BBITNIOJTHATH CBOIO YacTh paboThl, JOCTUTAsi KAYECTBEHHOI'O PE3yJibTaTa M0 CBOEMY HAINPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

OIICHMBAaTh Ka4yeCTBO CBOEro BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIBHO
c(hOpMYyIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJdbHbIe y4eOHbIE TeiiCTBHSA
Camoopranuzanmusi:

BBISIBJIATh NPOOJEMbl B JKU3HEHHBIX M Y4YEeOHBIX CUTyalUsX, TpeOyOIIUX JUIsl peleHHs
(bu3nUecKux 3HaHUMH;

OPUEHTHPOBATHCS B Pa3IMUYHBIX NOAXOAAaX NPUHATUS PpPEUIeHUH (MHAWBUIYaJIbHOE, MPUHATHE
pelleHust B rpyIie, IPUHATHE pellieHu rpynmnoil);

CaMOCTOSITENTHO COCTABIISTh AITOPUTM PEIIeHHUs (PU3UUECKON 3a/1a4M MITH TUIaHA MCCIICIOBAHUS C
Y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IIpeiaracMble
BapUaHThI PELICHUIA;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJ'lL, IMOLMOHAJbLHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJularaTh IJIaH €€ N3MEHEHNS;

OOBSICHATh NMPUYMHBI JOCTHXKEHHS (HEIOCTHM)KEHUS) Pe3yIbTaTOB JESTEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh (B TOM 4MCIE B XOJ BBIIOJHEHUS (QPU3NUYECKOTO
UCCJIEIOBaHMsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, MU3MEHUBIIMXCS CHUTYyallHi,
YCTAQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yiIbTaTa LENH U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAy4yHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTroro;

MpU3HABaTh CBOE IMpaBO Ha OLIMOKY IpPH peuIeHUH (U3MUECKUX 3a]lad WIM B YTBEPKACHUIX HA
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 7 kJjiacce NpeAMETHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOKHBI OTPAKATh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

UCIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XUMHUYECKHE SBJICHUS, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJI€b, TUIIOTE3a, €IWHUIBI (PU3NYECKUX BEJIMYHH, aTOM, MOJEKYJa, arperatHbleé COCTOSHUS
BemiecTBa (TBEpAOE, HKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOe [BH)KEHUE (paBHOMEpPHOE,
HEpaBHOMEpHOE, TMPSAMOJIMHEHHOE), TPAeKTOpHus, paBHOJAEUCTBYyIOIIAs cuia, JAeopmarius
(ynpyras, niaacTu4eckas), HeBeCOMOCTb, COOOIIAIOIINECS COCY/IbI;
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paznuyath sBieHus (Iuddy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE JIBHKCHHE,
HEPAaBHOMEPHOE IBW)KCHHE, WHEPLMs, B3aUMOJECHCTBUE TeEJ, PAaBHOBECUE TBEPIABIX TEI C
3aKpeIUIEHHON OChIO BpallleHUs, Nepegada AaBJIeHUs TBEPABIMU TEIaMU, KUAKOCTAMH UM razami,
aTMoc(epHOe J1aBJICHUE, [UIABAHUE TeJ, MPEBPAIICHUS MEXaHUYECKON SHEPTHH) 110 OMHCAHUIO UX
XapaKTEPHBIX CBOICTB 1 HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh HPOSIBICHUE U3YYCHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢usnveckue SBICHUS B MPHUPOJE: MPUMEPHI ABIKEHHS C PAa3IUYHBIMUA CKOPOCTSIMH B KHBOW U
HEXHMBOH npupoze, NelcTBUE CHIIBI TPEHHMsI B IPUPOJE M TEXHHUKE, BIMSHUE aTMOC(EpPHOro
JABJICHUS HA YKUBOM OpraHu3M, IIaBaHUE pbIO, pblYard B TEJIE€ YEJIOBEKA, IIPU 3TOM IEPEBOAUTH
IIPAKTUYECKYIO 3aJjauyy B y4eOHYIO, BBIIENATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3HMUECKUX
SIBIICHHI;

OIMCHIBATh U3YYEHHBIE CBOMCTBA TNl U (U3NYECKUE SIBJICHUS, UCTIONb3Yysd (GU3NUYECKNE BEITUUNHBI
(macca, 00BbEM, INIOTHOCTH BELIECTBA, BPEMsl, I1yTh, CKOPOCTh, CPEJIHSASA CKOPOCTh, CHJIA YIIPYTOCTH,
CWiIa TSKECTH, BeC Tella, CWiIa TpeHUs, JaBieHue (TBEpAOro Tena, JKUIAKOCTH, Trasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KOA(PHUIHMEHT NOJIE3HOTO JeHCTBUS MEXaHU3MOB, KWHETHYECKast M TIOTEHIMAIbHASL SHEPTHS), IPH
OIMCaHUU NMPABUWIBHO TPAKTOBATh (PM3UUECKUN CMBICI HUCIOJIb3yEMBbIX BEJIMUYMH, UX 0003HAYECHUs
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOMUTHh (HOPMYJIBI, CBS3BIBAIOUINE AAHHYIO (PU3HUECKYIO
BEIMYUHY C JIPYTMMH BEIMYMHAMM, CTPOUTH I'paQHUKU H3YUYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SABICHUS U IPOLIECCHI, UCIIOJIb3Ysl IPaBHIIA CIOKEHUS
cul (B10JIb OJJHOM MpsAMOit), 3akoH ['yka, 3akoH Ilackaisd, 3akoH Apxumesa, IpaBUiIO0 paBHOBECUS
ppuara (0s10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKON dHEpruu, npu
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aIIUChIBATh €T0 MaTEMAaTHUYECKOE BBIPAXKEHUE;
OOBSICHATh (PU3MUYECKUE SIBJICHHUS, NMPOLECCHl W CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIIEACTBEHHBIC CBSI3H,
CTpOUTH OOBsCHEHHE U3 1—2 JIOrMYecKWx MIaroB ¢ omopol Ha 1-2 W3y4eHHBIX CBOMCTBA
(bu3nYecKux sIBICHUH, GPU3NUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a7a4u B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyecKkue BEIUWYMHBI: Ha OCHOBE aHAJIW3a YCJIOBHS 3aJlayM 3allMChIBaTh KPaTKOE YCJIOBHE,
MOJICTABIATh (PU3NYECKHE BEIUUYHHBI B (JOPMYJIBI U MPOBOJUTH Pacd€Thl, HAXOAUTh CIIPAaBOYHBIE
JaHHbIE, HEOOXOAMMBbIE [UIsl pelIeHUs 3a]ad, OLEHUBATh PEAJTUCTHUYHOCTh MOJy4YEHHOU
(bu3n4ecKoil BETMUNHBL;

pacrno3HaBaTh NpPOOJEMBbl, KOTOPbIE MOYXHO PpELIMTh MHpU MOMOLIM (U3UYECKUX METOJOB, B
ONMCAaHUU HCCIIEOBaHMS BBIICNIATH IPOBEPSAEMOE MPEANOJoKeHne (TUIOTE3y), pa3inyarh U
MHTEPIPETHUPOBATH MOJYYEHHBIH pe3yabTaT, HaX0UTh OUIMOKU B XOJI€ OIbITA, JIJIaTh BBIBOABI MO
€ro pe3yibTaram;

MIPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUH WM (PU3NYECKHX CBOWCTB TeIl:
(bopMyIMpOBaTh MpPOBEpsSEMbIE NPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3 IPEI0KEHHOTO
000py10BaHus, 3aIIUCHIBATH XO/JI OIBbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE TpsIMBbIE WM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Teja, OO0bEMa, CHUJIBI H
TeMIepaTyphbl ¢ UCIHOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX NMPHUOOPOB, 3aMUCHIBATh MOKA3aHUS
pUOOPOB ¢ YUETOM 3aJaHHOMN aOCOTIOTHOMN MOTPENTHOCTHA U3MEPECHHI;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT JpYyroil c
HCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO JBMXKYIIETOCS Tejla OT
BPEMEHHM [JBIKEHHUS Tea, CUJIbl TPEHHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00paboTKu
MIOBEPXHOCTEN TE€N M HE3aBUCUMOCTU CHJIBI TPEHHS OT IUIOLIAAW COINPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpyEHHON YacTH Teja
U OT IUIOTHOCTU >KHUJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUH IUIaBaHUS TeJl, YCIOBUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4E€OHOTO HMCCIIE0OBAHUS, COOMpATh YCTAaHOBKY W BBINOJIHATH U3MEPEHHs, CIeqys
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MPEeNJIOKEHHOMY TUTaHY, (UKCHpPOBATh PE3YyIbTaThl MONYUYEHHOW 3aBUCHMOCTH (DU3HUECKUX
BEJIMYMH B BHJE TMPEIJIOKCHHBIX TaOJull W TpaduKoOB, nAeIaTh BBIBOJBI IO PE3yIbTaTam
HCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHHUS (PU3NUYECKUX BEJIMYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPIOTO TeNa, CHJa TPEHUS CKOJILKEHHUS, JaBJIICHHE BO3yXa, BBITAJKHBAONIAs CHJIA,
JeHCTBYIOMAsT HA TIOTPYXKEHHOE B KUAKOCTH TEO0, KOAP(UIMEHT MOJIE3HOTO JACUCTBUS MPOCTHIX
MEXaHU3MOB), CIIEysl TPEIIOKCHHOW HWHCTPYKIIMH: TPU BBITIOJIHEHHH HW3MEPEHUU CcOOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHUE HCKOMOM BEJIMYUHBIL;

coOJTro1aTh MpaBUiia TEXHUKKA 0€30IaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYI0BAHHUEM;
YKa3bIBaTh MPHUHIUIIBI JCUCTBUS TMPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAFOIINECS COCYIbI, OapOMeTp, phluar, MOJBM)KHBIA M HEMOJBY)KHBINA OJIOK,
HAKJIOHHAS IIOCKOCTD;

XapaKTEePU30BaTh NPHHIUIBI JACHCTBUS HM3YYCHHBIX IMPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OMOpOl Ha UX ONMUCAHUs (B TOM YHCIIC: MOAIIMITHUKY, YCTPONUCTBO BOAOINPOBO/IA, THAPABINYECKUM
MPeCcC, MAaHOMETP, BBICOTOMED, MOPIITHEBOW HACOC, apeOMETP), MCIIONB3Ys 3HAHHS O CBOMCTBAxX
(U3HUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NICCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHl (HAXOAUTh WH(OpPMAIMIO O MpPHUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(bU3UYECKUX 3HAHUN B MOBCEIHEBHOM KM3HU JUIsl 0OecrieueHUs] O€30MacHOCTH MPU OOpaICHUH C
npuboOpaMu W TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3J0POBBS W COOIIOACHHS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOIIEH Cpee;

OCYIIECTBIISITh OTOOP HMCTOYHHMKOB WH(pOpManuu B VIHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOIIUXCA 3HAHMM W TMYTEM CpaBHEHUS Pa3TUYHBIX
HMCTOYHUKOB BBIICIATH WH(OpPMAIMIO, KOTOpPasl SBISICTCS MPOTHBOPEUYMBOM HIIM MOXKET OBITh
HEJI0CTOBEPHOI;

UCIONIb30BaTh TPU  BBIIOJIHEHWU YYE€OHBIX 3a/laHUi  HAYYHO-TIOMYNSAPHYIO JUTEpaTypy
(bU3MYECKOTO COJEep)KaHUsS, CIPABOYHbIE MaTepHalbl, pecypchl cetu WHTepHeT, BIaneTh
npuéMaMH KOHCIICKTHPOBAHHMS TEKCTa, NpeoOpa3oBaHus HHPOpMAIMK W3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIICHHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuy (PpU3NIECKOrO COAEPIKAHUS, B TOM YHCIIEe MyOJUYHO JeJIaTh KpaTKUE COOOIIEHUS O
pe3ynbraTtax MpOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH OSTOM TPaMOTHO HCIOIb30BaTh
M3y4YEHHBIN MOHITHIHBIN ammapaT Kypca (PU3UKH, COTPOBOXK/IATH BHICTYIUICHUE MPE3CHTAINECH;
MIPU BHITIOJTHEHUH YUEOHBIX MPOEKTOB U MCCIENOBAHUMN pachpenensaTh 0O0S3aHHOCTH B TpYIIE B
COOTBETCTBHUHU C IIOCTaBJICHHBIMH 3aJadaMH, CJIACAUTh 3a BBIIOJIHCHHEM IJIaHA ICHCTBUM,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHny obyuyeHuss B 8 kJjacce npenMeTHble pe3ysbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

HCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJN, TEMJOBOE IBUKEHHUE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHUSI BEILECTBA, KpUCTANIMYECKUE U amop(HBbIE Tejla, HACHILEHHBIN U
HEHACBILICHHBIA Tap, BJIAXXHOCTb BO3JyXa, TEMIIEpAaTypa, BHYTPEHHSAS DJHEPIHs, TEIUIOBOI
JBUTATEIb, DSJEMEHTAPHBIM 3JIEKTPUUECKUN 3apsf], DSJIEKTPUYECKOe II0Jie, MPOBOJHUKH H
JUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;

pa3nuyarh ABJICHMs (TEIUIOBOE pPACIIMPEHUE U CKaTHhe, TeIUIonepeayda, TEMJIOBOE paBHOBECHE,
CMauMBaHUE, KalWUIAPHbBIE SBJICHUS, WUCIAPEHHE, KOHJEHCAIUs, IUIaBJICHUE, KpUCTAJIU3alus
(oTBepaeBaHME), KWIIEHUE, Terlonepeaadya (TEIUIONPOBOJAHOCTh, KOHBEKLUS, HW3ITyYEHHE),
UIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsAA0OB, JEHCTBUS DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHAas MHIYKLHS) 10 OMHCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
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pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UUYECKUX SBICHUHN B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
¢dusznueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE W KANWIUISPHBIC SIBICHUS B
pHUpoJe, KPUCTAJUIBI B mpupoae, uzinydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOpCKUE OpH3bI,
o0Opa3oBaHHe POCHI, TYMaHa, HHES, CHETa, DJICKTPUYCCKUE SBJICHUS B aTMOC(epe, dTIEKTPHUISCTBO
KUBBIX OPraHU3MOB, MArHUTHOE 110J1€ 3eMIId, Apeii( MOI0COB, POJIb MATHUTHOTO MOJIS 7151 )KU3HH
Ha 3emiie, TOJIIPHOE CUSIHUE, IIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yUEOHYIO, BBIACISATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUII;

OIMCHIBATh U3yYCHHBIC CBOMCTBA TeNl M (DU3UYECKHE SBICHUS, UCIONB3Ysl (PU3NUCCKUE BEITUIMHBI
(Temneparypa, BHYTPEHHSISI SHEPTHs, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEIIOEMKOCTh BEIECTBa,
yenpHas TEIUIoTa IUIaBJICHUs, yedbHas TeIioTa napooOpa3oBaHusl, yAelbHas TEII0Ta CrOpaHus
TOIUTMBA, KOA(PQOUIUEHT IOJIE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAS BIKHOCTH
BO3/1yXa, OJJIEKTPUYECKUU 3apsll, CWJIA TOKa, O3JIEKTPUUECKOE HAaIPSIKEHUE, CONPOTUBICHUE
MIPOBOJIHUKA, YJEIBbHOE CONPOTHBIICEHUE BEIIECTBA, padOTa M MOLIHOCTH AJIEKTPHUECKOTO TOKA),
MIPU OMUCAHUH NMPABUIBHO TPAKTOBAThH (PU3MUECKUN CMBICI HCIIOIb3YyEMbIX BETMYHH, 0003HAYCHUS
U eIWHULB (PU3NYCCKUX BEIUYHMH, HAXOAHUTh (HDOPMYIIBI, CBSI3BIBAIOIIME NaHHYI0 (DU3UUECKYIO
BEJIMYMHY C JIPYTUMHU BEIUYMHAMU, CTPOUTH TpadMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKHE SIBICHHUS W MPOLECCHhl, HUCIHOIB3YS OCHOBHBIC
MOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BELIECTBA, MPUHLUII CYNEPIIO3UIUN
mojie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma g y4yacTka IIeNH,
3akoH Jxoyns—JIeHia, 3aKk0oH COXpaHEeHUs HEPTUH, IIPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIMChIBATh €r0 MAaTEMAaTUUECKOE BHIPAKEHHUE;

OOBSCHATH (PU3MUYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM 4YHCIE€ U B KOHTEKCTE CUTYyalUl
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISABIATh NPUUYUHHOCIEICTBEHHbIE CBSI3H, CTPOMUTH
o0BbsicHeHHEe W3 1—2 JIOTMYECKHUX [IaroB ¢ OMOpOod Ha 1—2 HM3y4YEHHBIX CBOMCTBAa (U3UUECKUX
SIBJIICHUH, GU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEHH;

pemate pacuéTHbIC 3a1adu B 2—3 JCWCTBHSI, HCIONB3YsS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢dbu3nuecKkre BENWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 33/laydl 3alHChIBaTh KPATKOE YCIOBHE,
BBISIBIIATh HENOCTAaTOK JAHHBIX JUIsI pEHICHUs 3a/ayd, BbIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMBble ISl €€ pelIeHHs, MPOBOAUTH PAcUYEThl M CpPaBHUBATH TOJTYYCHHOE 3HAYCHHE
(hbU3UYECKOI BETMUYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPH TMOMOIIM (UINYECKUX METOJIOB,
WCIIONB3Ysl ONHMCAHUE MCCIEI0BAaHUS, BBIIEIATh IPOBEPIEMOE MPEANOJIOKEHUE, OLIEHUBATh
MPaBUIILHOCTH TIOPSAJIKA MPOBEJICHUS NCCIEA0OBAHUS, IeJIaTh BHIBOJIBI;

MPOBOANUTH OMBITHI MO HAOMIOJEHUI0 (U3MYECKUX SBIEHUN WU (U3MUECKUX CBOHCTB Tem
(KanmuIIsipHBIE SIBIICHUS, 3aBUCUMOCTD JJaBJICHUSI BO3/1yXa OT ero 00bEMa, TeMIEepaTypbl, CKOPOCTH
mporiecca OCTHIBAaHUS W HArpeBaHUS NPHU H3JIYYCHHH OT I[BETAa HW3JIyYaroliel (IOTJIOIIArOIIei)
MMOBEPXHOCTH, CKOPOCTh MCHApeHHs BOABI OT TEMIEpPaTypbl KUAKOCTH U IUIOMAaUd €€
MMOBEPXHOCTHU, AICKTPU3ALUS T U B3aUMOJCHCTBUE IIEKTPUUYECKUX 3apsI0B, B3aMMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YaJIW3allMsl MAarHUTHBIX TOJI€H MOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHMTHOTO TIOJii Ha TPOBOJHHUK C TOKOM, CBOMCTBAa DJJIGKTPOMAarHuWTa, CBOMCTBA
ANEKTPOABHUTATENST TMOCTOSHHOTO TOKa): (OpPMYIHpOBaTH MPOBEpPSEMbIE MPEANONIOKECHHUS,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OO0OpyAOBaHHUS, OINUCHIBATH XOJ OMbITa W
(hopMyIHpOBaTh BHIBOJIBI;

BBITIOJTHATH TIPSIMbIE U3MEPEHUS TEMIEPaTypbl, OTHOCUTEIIBHON BJIAYKHOCTH BO3]1yXa, CHJIbI TOKAa,
HaIpsDKEHUST C WCIOJIB30BAHHEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3WYECKUX BEIWYUH,
CpaBHMBATh PE3YJbTAThl U3MEPEHUH C YUETOM 3a/IaHHON a0CONIFOTHOM MOTPEITHOCTH;

MPOBOJUTH HCCIIEIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3WYECKON BEIWYMHBI OT JAPYroh ¢
WCIIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTUBJICHUS IPOBOJHHUKA OT €r0 JIJTMHBI,
IJIOILA M [TONEPEUYHOI0 CEYEHHUs U YIEIbHOTO COMPOTUBIIEHHUS BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
HIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUSI HA TIPOBOJHUKE, UCCIEIOBAHUE TIOCIE0BATEIIHHOTO
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U TapaJuIeIbHOTO COCMHEHUH MPOBOJIHUKOB): TUIAHUPOBATh UCCIIEIOBaHUE, COOUPATh YCTAHOBKY
U BBINOJIHATh U3MEPEHMUS, CIIEAYS NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTaThl MOIYYEHHON
3aBHCUMOCTH B BUJIE TaONIUI] U TpaUKOB, JAeTaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BAHMS;
IIPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BeIMUYMH (yAelabHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE INPOBOJHMKA, paboTa M MOLIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHHUPOBATH
M3MEpEHUs, coOUpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEIOKEHHOW WHCTPYKLUHU, H
BBIUUCIIATh 3HAUEHUE BEITMUUHBI;

co0Jro1aTh MpaBuiIa TEXHUKH OE30MIAaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000PYI0OBaHUEM;
XapaKTepu30BaTh MPUHLHUIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIIOPOi Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHUS JIOMOB, TUTPOMETp, MapoBasi TypOHHa,
aMIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPUUECKOM 3HEPruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPSI,
HarpeBaTeIbHbIe AJIEKTPONPHOOPHI (IPUMEPHI), DIEKTPUIECKHE TPEJOXPAHUTEIH, IEKTPOMArHuT,
JIEKTPOJBUraTeNb MOCTOSIHHOTO TOKA), UCIIOJb3Ys 3HAHMUsI O CBOMCTBAX (PU3MUECKUX SIBICHUH U
He00X0AUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH,;

pacro3HaBaTh NPOCTblE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKHX LEene c
MOCTICIOBATENbHBIM W TApaJUICIbHBIM ~ COSJAMHEHHEM DIIEMEHTOB, pa3iuyas  YCIOBHBIC
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

MPUBOANUTH TMPHUMEPHl (HAXOAWUTh WHPOPMALMIO O TPUMEpax) MPAKTHUECKOTO HCIIOIb30BAHUS
(bu3HYECKUX 3HAHWI B TTOBCEIHEBHON JKU3HM I 00eCTIeUeHUs OC30MacCHOCTH TPU OOpAIEHUH C
npubopaMM M TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 310pOBbS M COOJIOAECHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpele;

OCYLIECTBIIATh MOMCK HH(popManuu ¢Qusnyeckoro cojiepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U IyTEM CpaBHEHUS JAONOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH MH(OpMAIHIO,
KOTOpas SBJSETCS MPOTUBOPEYMBOM HIT MOXKET OBITH HEIOCTOBEPHO;

UCMOJb30BAaTh IpPHU  BBIIOJHEHWH Y4YEOHBIX 3aJaHM HAay4yHO-INOMYJSIPDHYIO JIMTEpaTypy
(Gu3M4YecKoro cojaep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HH(GOpPMALMKU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

CO03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHUs, 0000111as nHPOpMaIUIO U3
HECKOJIbKUX HWCTOYHHMKOB (PU3NYECKOTO COJCp)KaHUS, B TOM YHCJIE MyOJIMYHO MPEICTABIATH
pe3yabTaThl NPOEKTHOM WM  HMCCIEN0OBATENbCKONM  JIEATENTbHOCTH, TPU O3TOM TI'PAMOTHO
WCITIOJIh30BaTh M3YYCHHBIA TOHSATHHHBIA ammapatr Kypca (U3WKH, COMPOBOXKIATH BBICTYIJICHHE
MPE3EHTALMEN;

MIPU BBINIOJHEHWN YUYEOHBIX NMPOEKTOB M HUCCIENIOBAaHHMHA (H3MUECKUX TPOILECCOB PaCIPENEsTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMU 33Ja4aMH, CJICIUTh 32 BBITOJHECHHEM
IUIaHa JEUCTBUI M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIN BKJIaJl B
JeSITeTbHOCTh TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISIE TOTOBHOCTD
paspematb KOHQIJIUKTHI.

K koHny obydyenuss B 9 kjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

WCIIOIh30BaTh MOHATHUS: CUCTEMa OTCU€Ta, MaTepHallbHasl TOYKA, TPACKTOPHs, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBOKEHUA, nedopmarus (ympyrasi, TJIaCTUYECKas ), TpEHue,
[EHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh M MEPEeTpPYy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TENO, IEHTP THKECTH TBEPIOTO Teja, PaBHOBECHE, MEXAaHWYECKHUE KOJICOAHUS M BOJHBI,
3BYK, MHPPA3BYK U YIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKaJia JIEKTPOMATHUTHBIX BOIH,
CBET, OMM30PYKOCTh M JAJBHO30PKOCTh, CIIEKTPHI MCITYCKaHWS W TOTJIONIeHUs, anb(da, Oera- u
ramMmMma-u3JIy4eHHsl, U30TOIbI, SIACPHAs SHEPIeTHKA;

pasnuuaTh  SBJICHUS ~ (paBHOMEPHOE W  HEPAaBHOMEpPHOE  MPSMOJMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABH)KEHNE, CBOOOHOE Ma/leHue TeJ, PABHOMEPHOE JIBUYKEHUE
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M0 OKPYXHOCTH, B3aMMOJICHCTBUE TeEJ, PEAKTUBHOE [IBIDKEHUE, KOJICOATeNbHOE JBUKCHHE
(3aTyxaromue W BBIHYXKJIEHHBIC KOJieOaHUs1), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPAKEHUE 3BYKA,
MPSIMOJIMHETHOE PaclpOCTpaHEHUE, OTPAKEHHE W MPETOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTpaXEHHE CBETa, PA3J0KECHHE OCJIOro CBETa B CIEKTP M CJIOKEHHUE CHEKTPaIbHBIX IIBETOB,
JUCTIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa
M3JIYYCHHS) 110 ONHMCAHMIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHUX
JTaHHOE (PM3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SBJIICHHA B OKpYKaIOIEeM MHUpE (B TOM YUCIIE
(dbu3uvecKre SIBICHUS B NMPHUPOJIE: NMPUIUBLI U OTJIMBBI, JABMKEHUE TMIaHeT COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE JBUYKEHUE >KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETA TEJI, ONITHYCCKHUE SIBJICHHS B IPUPOIE, OMOJIOTHIECKOE
JICHCTBHE BUIAMMOTO, YIBTPAdUOIETOBOTO ¥ PEHTICHOBCKOTO W3IYYCHHM, €CTECTBEHHBIM
PaIuOaKTUBHBIA (POH, KOCMUUYECKHE JIYYH, PAAMOAKTUBHOE W3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE pATUOAKTUBHBIX U3JIYUCHUM Ha OpPraHU3M 4YeNOBEKa), IPU OSTOM MEPEBOAUTH
MPaKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NMIPU3HAKHN) (HU3HMYECKUX
SIBJICHHI;

OIKCHIBATh U3yYCHHBIE CBOWMCTBA TN M (DU3MUECKHUE SABICHUS, UCIONb3Yys (DU3HUECKUE BEITUYUHBI
(cpenHsis W MIHOBEHHAash CKOpPOCTh Tella TpPU HEPABHOMEPHOM JBUKCHHH, YCKOPEHHE,
nepeMenieHue, myTh, YIiIoBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CcBOOOJHOrO TMaJieHUs, BeC Tella, MMITYJIbC Tela, HMIYJIbC CHUJIbI, MeXaHW4yeckas pabora u
MOIIHOCTb, TOTCHIIMAJIbHASI SHEPTUSI TeNa, MOJHITOr0 HaJl MOBEPXHOCTHIO 36MJIHM, TOTCHIIMAIbHAS
SHEPTrUsl CKATOM MPYKUHBI, KUHETUYECKasi dHEPTUs, MOJHAs MEXaHWYecKash dHEPrus, Mepuoj u
4acToTa KOJICOAHUM, ITTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb
MIPEIOMIICHUS CPEIbl), TIPU ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUIN CMBICT UCIIOJIb3yEeMbIX
BEIMYMH, 0003HAYCHHSI U CIUHUIIBI (PU3MUCCKUX BEIIMYMH, HAXOJIUTH (DOPMYIIbI, CBSI3BIBAIOIIHE
JaHHYIO0 (U3MYECKYI0 BEIMYMHY C JAPYTMMU BEIMYMHAMH, CTPOUTH TIpaduKu H3y4ECHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SABICHUS U MPOLIECCHI, UCIIONIb3Yys 3aKOH COXPAHEHUS
SHEPTrUHM, 3aKOH BCEMHUPHOTO  TATOTCHMS, TMPUHLUUN  CYHEPHIO3ULUU  CHJI, [PUHIIMII
OTHOCUTENBHOCTH [ amuies, 3akoHbsl HpIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MAaCCOBOTO YHCENl MPHU SACPHBIX
peakuusx, TMpU OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alKCBIBATh €r0
MaTeMaTUYeCKOEe BBIPAKEHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallUi
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUNHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
0o0BsiCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 HM3y4EeHHBIX CBOWCTBA (PUBUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a1a4n (ONMUparoIMecs Ha CUCTEMY U3 2—3 YpaBHEHHI), UCIIONIb3Ysl 3aKOHBI U
dbopmynbl, cBs3bIBalOmMUE (U3MYECKUE BETUYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3a7a4d
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIOIIME WM W30BITOYHBIE NaHHBIC, BHIOWPATH
3aKOHBI M (OpPMYIbl, HEOOXOIUMBIC [UIS pEIICHUs, MPOBOAWTH pAcu€Thl W OICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUsT (PU3NYECKON BETMUUHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEHIUTh MPH TMOMOIIM (PUINYECKUX METOJIOB,
WCTIONB3Ysl OMHCAHUE WCCIIEIOBAHUSI, BBIJICIATh IPOBEPSIEMOE TMPEAINONIOKEHNE, OICHUBAThH
MPaBUIBHOCTh TMOPSAKA TPOBEACHUS MCCIEIOBAaHUA, JIeaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB;

MPOBOANTH OMBITBI O HAOMIONEHUI0 (U3MUYECKUX SIBICHUN WU (PU3NYECKUX CBOWCTB TeEI
(u3ydyenune BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUsI SHEPTUH, 3aBUCHMOCTh Mepuoja
KOJIeOaHUH MPYKMHHOTO MasTHUKA OT MAacChl TPy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTb OT
aAMIUTUTYZIBI MaJbIX KOJICOaHW, MPSMOIMHEHHOE pPACIpOCTpaHEHUE CBETA, Pa3lIoKEeHHE Oenoro
CBETa B CIEKTP, U3YUYCHHE CBOWCTB M300paKeHHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
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npeaMera B cOOMparomieil InH3e, HaOJII0ICHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IIYUCHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000pYyIOBaHHUS, OMHCHIBATH XOJ
OTIBITA U €r0 PEe3yIbTaThl, POPMYITUPOBATEH BHIBOIHI,

MPOBOJIUTh TPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHH, ONpeneNss CpeAHee 3HaueHHUE
n3MepsieMo BelWuYuHBI ((OKyCHOE paccTosiHue coOuparomeld JMH3bI), 000CHOBBIBATH BHIOOD
crocob6a nu3MepeHus (M3MEpUTEIHHOTO PrOopa);

MPOBOJIUTh HCCIICOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIB30BAHUEM TIPSIMBIX
W3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHH INPH PAaBHOYCKOPCHHOM JBI)KEHUHM O€3 HadallbHOW
CKOpOCTH, MEpHOAa KoJeOaHU MaTeMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJia
OTpPaKEHHsI CBETa OT yIJla MaJCHUS M Yrja MPeJOMJICHHS OT yrjia NaJeHus): IUIaHUPOBATh
UCCIIEIOBAaHHNE, CAMOCTOSTEIILHO COOMpATh yCTaHOBKY, (PUKCHPOBATH pPE3yNbTAThl MOITY4EHHOU
3aBUCUMOCTH (PM3NYECKHUX BEIMYMH B BUJE TaONHIl U TPadUKOB, JeaTh BBIBOIBI IO pe3yJibTaTaM
UCCIIC/IOBaHHS;

MIPOBOJIUTh KOCBCHHBIC M3MEPEHHS (PU3UYECKUX BEIUYUH (CPEHHSISI CKOPOCTh U YCKOpPEHHE Teja
IpU PaBHOYCKOPEHHOM JIBWXKCHHHU, YCKOPEHHE CBOOOTHOIO MaJCHUs, KECTKOCTh MPYXKHHBI,
KOX(Q(PHUIMEHT TPEHUS CKOJIbKEHMS, MEXaHW4ecKas paboTa M MOIIHOCTb, YaCcTOTAa U TEPHOA
KOJICOAHUH MaTEeMaTHYEeCKOTO U MPY)KUHHOTO MAasTHUKOB, ONTHYECKAs! CHJIa COOMPAIOIIEH JINH3HI,
panMOaKTUBHBIA (OH): TUTAHUPOBATH M3MEPEHUs, COOMPATh SKCIHEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATh U3MEPEHUS, CIEAYs MPEJIOKEHHOW WHCTPYKIIMHU, BBIYUCIATh 3HAYCHUE BEIIMYMHBI H
aHAJM3UPOBAThH MOJyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH U3MEPEHHI;
cOOJIrOIaTh MPpaBHJIa TEXHUKH OC30MTACHOCTH MPH PabOTe ¢ J1ad0OpaTOpHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIC MPH3HAKM HW3YYEHHBIX (U3WYECKHX MOJEJCH: MarephaibHas TOYKa,
abCoOMOTHO TBEPJOE TENO, TOYCUHBI MCTOUHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIEIb
aToMma, HyKJIOHHasl MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPHUHIHUIBI JIEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOWCTB C
OMOpO Ha WX ONHMCAaHUS (B TOM YHCIE: CIUAOMETP, JATYUKH IIOJIOKEHHS, PACCTOSIHUA W
YCKOPEHHUs, pAaKeTa, »JXOJIOT, OYKH, T[EPHCKON, (OTOoaNmapar, ONTUYSCKAE CBETOBOJIBI,
CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HMCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX
SIBJICHUI U HEOOXOJMMbIe (PU3HUYECKIE 3aKOHOMEPHOCTH;

WCTIOJNB30BATh CXEMbl M CXEMaTHYHBIE PHCYHKH M3YyYEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU PEUICHUH y4eOHO-TIPAKTUIECKUX
3aJa4, ONTHYECKUE CXEMbI JUIsl MOCTPOEHUS M300pa)XeHU B IIOCKOM 3epKajie M coOuparomiei
JIMH3E,

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMAILMIO O MPHUMepax) MPaKTHUUYECKOTO HCIOJIb30BAHUS
(¢u3nYecKux 3HaHUHN B MOBCEIHEBHON KU3HU Ul oOecredeHns 6e30MacHOCTH MPU OOpaIeHNH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBBS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYKAIOLIEeH cpelie;

OCYIIECTBIISITh MOWCK WH(pOpMAMK (U3UIECKOTO cojepkaHus B VHTepHETe, caMOCTOSTENHEHO
dbopMyIHpys TOMCKOBBIH 3alpoc, HAXOAWUTh IYTH OIPENENICHUS TOCTOBEPHOCTH MOTYYECHHOM
nH(OpPMAIIUY HA OCHOBE UMEIOIIUXCS 3HAHUH U TOTIOTHUTEIbHBIX HCTOYHUKOB;

WCTIOJNB30BAaTh TPH  BBHINIOJHEHWH YUYEOHBIX 3aJaHWil  HAyYHO-TIOMYJSIPDHYIO JIUTEPATypy
(GU3NYIECKOTO COMEp)KaHUs, CHpPaBOYHBIE MaTepHaibl, pecypchl ceTn VHTepHeT, BIaneTh
npuéMamMl KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpPMAMM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIC INHCBMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE WH(pOpMAlUU U3
HECKOJIbKUX HWCTOYHHUKOB (DU3MUYECKOTO COAEp)KaHUs, MyOJMYHO TPENCTABISATh pPE3YNIbTaThl
MPOEKTHOM WJIM HCCIEA0BAaTEIbCKOW JESATEIbHOCTH, IPH 3TOM TI'PaMOTHO HCIIOJIB30BaTh
W3YYCHHBIN MOHATHIHBIN ammapar u3ydyaeMoro paszena (U3WKU U COMPOBOXKAATh BHICTYIUICHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue pasjaeiioB " TeM K I (uudposbie)
n/n MPOrpaMmbl Bcero ongpo.m, HBIC pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3jen 1. ®dusuka u eé poJib B NO3HAHNH OKPY:KAIOLIEro MUpa
11 ®dusnka - HayKa 0 IPUPOJIC 2 bubmorexa HOK
' yKka o Hprpol https://m.eds00.ru/7f416194
bubmnoreka HOK
1.2 PH3HUCCKHC BOTHUHHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBII METO/ ITO3HAHUS 2 1 bubmmorexa HOK
' vd A https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CTpoeHue BelecTBa 1 bubmmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIBM>keHUEe W B3aUMOJICWCTBHE  YaCTHI] 5 1 bubnuorexa [HOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 bubmorexa HOK
' https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bubnuoreka HOK
31 Mexanmaeckoe aBmxenne 3 https://m.edso0.ru/7f416194
bubnuoreka HOK
3.2 HMuepuus, macea, II0THOCTS 4 1 https://m.edso00.ru/7f416194
bubmmoreka HOK
3.3 Crna. Buer cun 14 1 2 https://m.edso00.ru/7f416194
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Uroro no pazneny

21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. Ilepenaua naBiaeHus TBEPIBIMU 3 Bbubanoreka HOK
' TeJIaMH, )KUIKOCTAMH U Ta3aMu https://m.edsoo0.ru/7f416194
bubnuoreka HOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo0.ru/7f416194
bubnuoreka LHOK
4.3 ATmocepnoe nasenie 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE v 1 3 bubnuoreka [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus
bubmnoreka HOK
>1 Pabora u mompocTs 3 1 https://m.edsoo0.ru/7f416194
bubnuoreka HOK
5.2 Hpoctsie mexarmsmb! S . https://m.edso0.ru/7f416194
bubnmmoreka [HOK
53 Mexanieckas SHeprus 4 1 1 https://m.edsoo0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHHe  pa3ieioB H  TeM (uudposbie)
Ne o/ — Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
Pa3neu 1. TenioBble siBJIeHUSA
. bubnuorexa LHOK
1.1 CtpoeHue U CBOMCTBA BEIlECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa OK
12 Terole nporeccy! 21 . > https://m.edsoo.ru/7f4l]é1ce
Hroro mo paszneny 28
Pa3znen 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUuYecKue 3apsibl. 3apsHKEeHHbIE Tesa 7 1 bubnmnoreka HOK
' 1 MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 7IEKTPUYECKUN TOK 20 1 7 ]P?tl/tISJSI'I;I/(r)T:eeI:jioo ru/7f 41%?52
bubnuoreka HOK
23 MarHuTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubmunorexa HOK
24 ITIEKTPOMATHHTHAS HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HauMeHoBaHHe
n/ a3geaIoB M TeM B K I (undposre)
; ﬁ OI; A cer OH;po.JIBHbI paécTuqecml 06pazoBaTebHbIe
porp 0 € paooTsl € paooTsl pecypebl
Pa3zgen 1. Mexann4ueckue siBJICHUS
1\/}[3?4);2:}1;1;:01(06 " bubnuorexa HOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
CII0COOBI €ero 6
OIHMCAaHUS =
bubnuoreka HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a
6
3AKOHbI bubnuoreka LHOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHEHUs 6
Hroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
MexaHn4eckue bubmmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
KOJIEOaHUs 6
MexaHu4eckue bubmmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOC I10JI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTPOMarHuTHO Eubmoreka [IOK
3.1 © frozie 1 2 https://m.edsoo.ru/7f41ada
ANEKTPOMArHUTHBIE 6
BOJIHBI o
Hroro no pasneny 6
Paznen 4. CBeToBbI€ sIBJICHMSI
3aKOoHBI bubnuorexa [HOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41ada
cBETa 6
JInH3BI u bubnmoreka [HOK
4.2 OTITHYECKUE 6 3 https://m.edsoo.ru/7f41ada
prOOpbI 6
Paznoxenue bubnuoreka HOK
4.3 Oemoro cBeta B 3 2 https://m.edsoo.ru/7f41a4a
CIIEKTP 6
Wtoro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHS
5.1 Hcnyckanue u 4 1 bubnuoteka I[TOK
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IOrJIOIIECHUE CBETa

https://m.edsoo.ru/7f41lada
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aToOMOM 6
CrbocHIE bubnuorexa [HOK
5.2 p 6 1 https://m.edsoo.ru/7f41a4a
aTOMHOTO si/Ipa 5
bubnuoreka HOK
53 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI01IM I MOAYJIb
[ToBTOpEeHUE u
00o00mIeHNe bubnmoreka LIOK
6.1 comepkanus Kypca 9 2 https://m.edsoo.ru/7f41ada
gusuxku  3a  7-9 6
KJ1acc
Hroro mo paszneny 9
OBLIEE KOJIMYECTBO
YACOB o 102 27
[TPOI'PAMME
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