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Pazgen 1. ®usnka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPA.

®usnka — Hayka o npupoze. SIBnenns npupoabsl. GUsndeckre sSBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BeIMUMHBL. V3mepenue Qusndeckux BenuyuH. Dusuueckue HpUOOPHI.
[TorpemnocTe n3Mepenuii. MexayHapoIHasi CUCTEMA €IUHULL.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HayKd HM3y4aroT IpUpOIy. EcTecTBEeHHO-HayuUHBIH
METOJl TO3HaHMs: HaOJIOJeHHE, IOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABI)KEHHE THIIOTE3,
9KCIIEPUMEHT IO TMPOBEpKEe TUMOTe3, O0ObsACHeHHWe Habmogaemoro sBiueHus. OmnucaHue
($U3NUECKUX SABICHHUNA C TIOMOIIBIO MOJIETICH.

emoncmpayuu.
1. MexaHn4deckue, TeIIOBbIE, STIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. Ouznyeckue NpUOOpPHI M MPOIENypa MPSMBIX HU3MEPEHH AaHalOTOBBIM H

U(PPOBBIM TPUOOPOM.
Jlabopamopuwvie pabomot u onvimol.

1 OmnpezneneHue LEHbI EIEHUS MKalbl U3MEPUTEIBLHOIO IpUoopa.

2 N3MmepeHne paccTosTHUN.

3. N3mepenne 00bEMa XUAKOCTH U TBEPIOTO TeTa.

4 Omnpenenenue pasMepoB MajbIX TEN.

5. W3mepenue Temneparypbl IPpU MOMOLIM XUAKOCTHOTO TEPMOMETPA M JaT4YHMKa
TEMIIEPATYPBI.

6. [IpoBenenue uccienoBaHus M0 IMPOBEPKE THIIOTE3BI: JAIbHOCTh MOJETA IIAPHKA,

MYIIEHHOTO TOPU30HTAILHO, TEM OOJIbINe, YeM OOJIBIIIEe BEICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeeHUS 0 CTPOEHHH BelleCcTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJBI, MX pa3Mepbl. OIbITHI, JOKa3bIBAIOLINE
JTUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenue dvactuil BemecTBa. CBsI3b CKOPOCTH JIBIDKCHHSI YaCTHI[ C TEMIIEPaTypoOu.
bpoyHoBckoe nBwxkenue, nuddysus. BzauMozieiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEM U  TBEPABIX
(kpucTayinyeckux) Teia. B3auMocBA3b MeXay CBONCTBAMH BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJEKYJSpHbIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JTBUYKEHUS.

2. Ha6mronenue nuddysum.

3. Hab6nionenue sBieHuid, OOBSICHSIOMIMXCS TNPUTSHKCHUEM WIH OTTAIKUBAHUEM

YaCTHII BEIIECTBA.
Jlabopamopuusie pabomol u onvimel.

1. OrneHka 1MaMeTpa aToMa METOIOM PSAOB (C UCTIONb30BaHueM (ororpaduii).
2. OMNBITHI 110 HAOJTFOACHHUIO TEIIOBOTO PACITUPEHUS Ta30B.
3. OnBITHI 10 OOHAPYKEHHUIO TEUCTBHUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3nen 3. /IBu:keHUe U B3anMoAeiicTBHE TeJl.



Mexannueckoe nBukeHuEe. PaBHOMepHOe U HepaBHOMEpHOE JBHKeHUE. CKOpPOCTb.
CpenHsiss CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacd€r myTy U BpeMEHU ABUKECHUSI.

SBnenue mHepuuu. 3aKOH MHepuuU. B3anMopneicTBue Ten Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JBHMXEHHMsS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTe BemiectBa. CBsi3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucThka B3auMoaencTBusi Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBID JWHAMOMETpa. SIBI€HHE TATOTEHHs U cuia TsokecTd. Cuiia
TSOKECTH Ha Jpyrux IuiaHetax. Bec tena. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsimoii. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
TpeHue B IpUpOJIe U TEXHUKE.

Jemoncmpayuu.

1. Habmionenne MexaHHYeCKOro ABMKEHUS Tea.

2. H3mepenne cKopoCTH MPSIMOIMHEHHOTO IBUKCHHUSI.

3. HaGnronenue siBeHUs HHEPITUU.

4. Habmonenne u3sMeHeHus: CKOPOCTH MTPH B3aUMOICHCTBUHU Tell.

5. CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO Tell.

6. CrnosxeHue cuil, HapaBJICHHBIX 110 OJHOW MPSIMOH.

Jlabopamopmuvie pabomost u onvimol.

1. OmnpezneneHyre CKOPOCTH PaBHOMEPHOTO JIBUKEHHUs (IIapHKa B )KUJKOCTH, MOJIEITN
AIIEKTPUYECKOT'O aBTOMOOMIIS U TaK Jiajiee).

2. OmnpeneneHne cpenHel CKOPOCTH CKOJBKEHUS Opycka WM IIapuka 110
HAKJIOHHOH IIOCKOCTH.

3. OmnpezneneHue WIOTHOCTH TBEPAOIO TeA.

4. OnbITHL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKeHUs (aedopMarium) npy>KuHbI

OT IPUJIOKEHHOUN CUJIBL.

5. OnpIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBXKEHHS OT Beca
TeJa ¥ XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ;KUAKOCTEN U ra30B.

Hapnenne. CrocoObl yMEHBIICHHS W yBEIWYEHHUS JaBjieHus. JlaBiaeHue Tasa.
3aBHCHUMOCTH JaBIICHHS Taza oT 00bEéMa, Temreparypsl. [lepenada naBieHust TBEPABIMHU TEIAMH,
KUIOKOCTAMH M ra3zaMu. 3akoH [lackans. [IHeBmaTmyeckne MamMHbL. 3aBUCHMOCTbH JIaBJICHHUS
KUAKOCTH OT ThoyOunbl. ['mapocratuueckuii  mapagokc. CooOmaroniecss  COCY/IBL.
I'unpaBnuueckre MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHUuHBI CyIIECTBOBAHUS BO3IYIIHON
o6onoukn 3emnu. Ombir Toppuuennu. M3mepenue atmocdhepHOro naBlieHUS. 3aBUCHMOCTH
atMoc(epHOro JaBiE€HHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(EpHOTO AaBICHHS.

JleficTBHe JKMIOKOCTM M Ta3a Ha NOIPyKEHHOE B HUX Teso. BelTankuaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBHI.

[lepenaya naBneHUs )KUIKOCTHIO U Ta30M.
Coo01maronmecs: COCyIbl.
I'mapaBnuyeckuit mpecc.

AR S e

[IposiBieHue neicTBHs aTMOC(HEPHOTO JaBICHUSI.



6. 3aBUCHMOCTh BBITAJTKHMBAIOINICH CHJIBI OT 00BhEMa MOTPYKEHHOH YacTH Tela |
IUIOTHOCTH JKHIKOCTH.

7. PaBeHCTBO BBITATKMBAIOLIEN CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPY>KEHHUE TeJl B 3aBHCUMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH TEJa B )KHUIKOCTH.

Jlabopamopuvie pabomost u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE€ OT 00bEMA MOTPYKEHHOU B
JKHIKOCTh YaCTH TeJa.

2. OmnpeneneHne BBHITAIKUBAIOIIEH CHUIIBI, JEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
AKHJIKOCTb.
3. [TpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B

KUJKOCTH, OT MaCChI TeJa.

4. OMBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, IEUCTBYIOIICH
Ha TeJ0 B JKHUJIKOCTH, OT 00bEMa MOrpyXKEHHOMW B XKHUAKOCTh YacTH Tejda M OT IUIOTHOCTHU
KUJKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH U ONpelesieHue eé
IPpy30I0ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprusi.

Mexanunueckas paboTta. MOIIHOCTb.

[IpocThie MeXaHHM3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. l[IpaBuio paBHOBeCHS
pbruara. [IpumeHenue npaBmia paBHOBECHs pbldara K OJIOKY. «30JI0TOE MPaBHIIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. Kunernueckas u mnoreHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXPAHEHHS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomost u onvimol.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MPH PABHOMEPHOM J[BIDKEHUHU Tela IO
TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue yciioBuid paBHOBECHS pblyara.

3. N3mepenne KITJ] HaKTOHHOM MIIOCKOCTH.

4. W3ydeHne 3ak0Ha COXpaHEHUS MEXaHUYECKON SHEePTUH.

8 KUIACC

Pa3nen 6. TenioBbie iBJIeHMS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETHYECKON TEOpUU CTPOCHHUS BEIIECTBA.
Macca 148 pa3Mep1>1 aToOMOB H MOJIeKy.]I. OHBITI:I, HO,Z[TBep)KIIaIOIJ_II/Ie OCHOBHBIC ITIOJIOKCHUA
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSIHHUM BerecTBa. Kpucrammueckue
u amopdueie Tenma. OOBSICHEHHE CBOWMCTB Ta30B, KUAKOCTEH M TBEPABIX TEI HA OCHOBE
HOHO)KCHI/II\/'I MO.HeKyJIHpHO--KPIHCTPI‘-ICCKOﬁ Teopm/l. CMa‘II/IBaHI/Ie nu KaHI/IJIJIHpHBIe SABJICHHA.
TemnnoBoe paciIMpeHne u cxKaTue.

Temmepatypa. CBsA3b TeMmepaTypsl CO CKOPOCTBIO TEIJIOBOTO JBIKCHUS YacCTHIIL.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHMS BHYTPEHHEH SHEpruu: Termjonepeaada Hu
COBepLHeHI/IC paGOTBI. BI/IIII:I Tennonepenatm: TGHHOHPOBOI[HOCTB, KOHBCKIIHA, H3nyquHe.



KonnuectBo Temnotel. YienbHas TEIUNIOEMKOCTbh BelllecTBA. Temao0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TeIUloBoro Oamanca. [lnaBneHue u oTBepAeBaHHME KPHUCTAJUIMYECKUX
BEIIeCTB. YAenpHas Teriora miuaBieHus. [lapooOpa3oBanue u koHjeHcaius. lcmapeHue.
Kumnienne. YnenbHas Temiora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpPATypbl KHIIEHUS OT
aTMOC(EpHOTO TaBJICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEMJI0Ta CTOPAHMS.

[punnunsr pabotel TeroBbix asurateneit KIIJ TemnoBoro asurarens. TeruioBeie
JIBUTATEJIH U 3aIATA OKPYKAKOLIEH CPEIbI.

3aKOH COXpaHEHUs U NPEBPAILLECHHS SHEPTUH B TEIUIOBBIX MPOLECCAX.

emoncmpayuu.

1 Habmonenne OpoyHOBCKOTO TBHXKEHUSI.

2 HaG6mronenne nuddysun.

3. HaGnronenue siBeHn CMauyuBaHMs M KalTWJUISIPHBIX SIBJICHH.

4 HabnroneHnue TeninoBoro pacimpeHus Ted.

5. N3menenne naBneHWs Tra3a MpH H3MEHEHWHM OOBEMA W HArpeBaHUU WU
OXJIAXKICHUH.

6. [IpaBuia nuamMepeHus TeMnepaTyphl.

7. Buael renionepenaum.

8. Ox7naxJeHue Ipu COBEPIICHUH PAOOTHI.

9. Harpepanue npu coBepiieHuu padOThl BHEIIHUMU CHJIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEHN pa3IMyHbIX BEIIECTB.

11. HaOnronenue kurnexnus.

12. HabmroneHue MOCTOSTHCTBA TEMIIEPATYPhI PH TUIABJICHHUH.

13. Mojenu TEIIOBbIX ABUTATEIIEH.

Jlabopamopuwvie pabomot u onvimol.

1. OMnbITHI 110 OOHAPYKEHHIO ACHCTBHUS CHUJT MOJICKYJIIPHOTO TIPHUTSHKCHHUS.

2. OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

3. OnBITH IO HAOIOJICHUIO TETJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TeT.

4. Ornpezenenne 1aBIeHUs BO3AyXa B OJIOHE IIMPHUIIA.

5. OnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh JaBIECHUS BO3AyXa OT ero o0néMa H
HarpeBaHUs WIN OXJIAKICHHUS.

6. [IpoBepka rumoTe3bl JUHEHHOW 3aBUCHUMOCTH MJWHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaGmionenne u3MeHeHuss BHYTpEHHEH OSHepruM Telna B pe3ylibTare
TeIuIonepeay U paboThl BHEITHUX CHIL.

8. UccnenoBanue siBICHUS TEIUIOOOMEHA TPH CMEUIMBAHUM XOJOMHOW M TOpsSYeH
BOJIBI.

9. Omnpenenenne KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MpH TEIiooOMeHe C
HarpeThiM METAUIMYECKUM IIUIHHAPOM.

10.  Omnpenenenue yienbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue mponecca ucnapeHus.

12.  OmpeneneHue OTHOCUTEIHHOU BIAXKHOCTH BO3yXa.

13. Ornpenenenne yaenbHON TEIJIOTHI IUIaBICHUS JIbJA.

Pa3znen 7. DiekTpuyeckue 1 MAarHUTHbIE SIBJICHHS.



Onexrpuszanus tena. [[Ba poxa snexTpuuyeckux 3apsnoB. B3zaumonelicTBre 3apsiKEHHBIX
ten. 3akoH KyroHa (3aBUCMMOCTb CHIIBI B3aMMOJACWUCTBUS 3apsSKEHHBIX TEl OT BEJIUYUHBI
3apsI0B U PACCTOSHUSI MEX]Ty TE€JIaMH).

Onexrpuueckoe none. Hanpsk€HHOCTD aniekTpudeckoro nosid. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA AJEKTpUuUecKuid 3apsia. CTpoeHue
atoma. [IpoBOgHUKY U TUANEKTPUKU. 3AKOH COXPAHEHUS AJIEKTPUUECKOTro 3apsija.

ONEeKTpUUECKUH TOK. YCIIOBUS CYIIECTBOBAHMUS DIIEKTPUYECKOrOo ToKa. VcTouHUKH
MOCTOSTHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MAarHWTHOE).
DIIEKTPUYECKHI TOK B )KMJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuiia Toka. JJieKkTpudyeckoe HampsbkeHue. ConpoTHBIEHUE
IIPOBOJIHMKA. YJIEJIIbHOE CONPOTUBJIEHME BemlecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE M NApAIIIENBHOE COEAUHEHUE TIPOBOJHUKOB.

Pabora u MomHOCTH 37eKTpUUecKoro Toka. 3akoH JDxoyns—JleHna. DiekTpuuecKkue
LENH U TOTPEOUTENH dIIEKTpHUUecKoi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHbIE MarHuTHl. B3anMonelcTBHE IMOCTOSHHBIX MAarHUTOB. MAarHuTHOE IOJeE.
MarunuTtHOoe nojie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HA Ha 3emiie. OnbIT Dpcrena. MaroHutHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 371eKTpOMarHuTOB B TEXHUKE. /[eliCTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUraTrelb IOCTOSHHOIO ToKa. lcnonb3oBaHue
AJIEKTPOJBUTATEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCHIOPTE.

Oneitel  @apages. SBneHue dnekTpoMarHUTHOM uHAykuuu. IlpaBuio  Jlenuma.
Onektporedeparop. CrocoObl TONYYSHHUS AICKTPUYECKON JHEPruu. ODJIEKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnexTpusanus Teil.

2. JIBa posa 3eKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. Y CTpolCTBO U IEMCTBHE 3JIEKTPOCKOIA.

4. DIIEKTpOCTATUUECKAs NHTYKLIHS.

5. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.

6. [TpoBOAHHKY W AUDIIEKTPUKH.

7. MoaenupoBaHHU€e CHIIOBBIX JUHUM SJIEKTPUYECKOTO MOJIA.

8. M cTOYHNKY TOCTOSIHHOTO TOKA.

9. JIeficTBHA DIIEKTPUYECKOTO TOKA.

10.  DnexTpudecKuit TOK B KUIAKOCTH.

1. I"a30BbIit pazps.

12.  W3mepeHue cuiibl TOKa aMIEPMETPOM.

13.  H3MepeHue 31EKTpUYECKOT0 HAMIPSHKEHUS BOJIBTMETPOM.

14.  PeocrtaT u MarasuH CONpPOTUBIICHUH.

15. B3auMoelicTBHE TIOCTOSHHBEIX MAarHUTOB.

16. MopenupoBaHrue HEBO3MOKHOCTHU PA3AEICHHS MOIOCOB MATHUTA.
17. MoaenupoBaHHE MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
18.  OmbIT Dpcrena.

19. MaruutHoe noJie Toka. DJEKTPOMarHuT.

20.  JlelicTBHMEe MarHMUTHOIO MOJISI HA MPOBOAHUK C TOKOM.

21.  DnexTpoaBurareib MOCTOSHHOIO TOKA.

22. UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON WHIYKITUU.



23. OmnbrTer Dapajest.

24. 3aBUCUMOCTh  HAIlpaBJICHUSI  MHAYKIMOHHOTO TOKa OT  YCJIOBHH  €ro
BO3HUKHOBEHHUSI.

25.  DnexTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopuvie padbomot u onvimol.

1. OnpITel 1O HAOMIONEHUIO  JJICKTPU3AIMK  Tel  HMHAYKIHEH W TpH
COTPUKOCHOBEHHH.

2. UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOJISL HAa TPOBOJIHUKHU U TUAJIEKTPUKH.

3. CoOopka u mpoBepKa pabOThI ANEKTPUIECKOM ST MOCTOSHHOTO TOKA.

4. N3MepeHne u peryampoBaHU€e CHIIbI TOKA.

5. H3mepenue u peryiupoBaHue HAMPSIKEHUS.

6. HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa, MIYIIErO YEpPE3 pE3UCTOp, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh 3JEKTPUUECKOTO COMPOTUBICHUS
MPOBOJHMKA OT €r0 JIJTMHBI, IIOMIAIH MTONEPEYHOT0 CEYSHHS U MaTepHarna.

8. [IpoBepka npaBuiia ClI0KEHUS HAMPSKEHUMN MPU MOCIEO0BATEILHOM COSAMHEHUN
JIByX PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MapaJlIeIbHOM COSMHEHUH PE3UCTOPOB.

10.  Ompegnenenue pabOThI STEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11.  Omnpenenenne MOLHOCTH IEKTPUUECKOTO TOKA, BBIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO 4Yepe3 JIAMIIOYKY, OT
HalnpsHKeHUs Ha HEil.

13.  Omnpenenenue KIIJI HarpeBarens.

14.  HccienoBaHne MarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  H3ydeHue MarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU UX OOBEAMHCHHH U
pa3JeNneHun.

16. UccnenoBanue neicTBUS AJIEKTPUUYECKOIO TOKAa HA MATHUTHYIO CTPEJIKY.

17.  OmnbIThl, JEMOHCTPUPYIOUINE 3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAIllpaBJICHUS TOKA B KATYIIKE.

18.  H3ydeHue aeicTBUS MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u n3yueHre paboThl 3JIEKTPOABUTATEIIS.

20.  H3amepenue KIIJ[ snexrpoaBurarenbHoON yCTaHOBKHU.

21. OnpIThl MO MCCIENOBAHUIO  SIBIIGHUS  DJIEKTPOMATrHUTHOM  WMHIYKLHUHU:

HCCICIOBAaHUC W3MCHCHHUHN 3HAYCHUS U HaIlpaBJICHHUA WHAYKIIHUOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JABWKEHHUS. PaBHOMEpHOE TNpsIMOJIMHEWHOE JABWXKEHHE. HepaBHOMepHOe
NpsIMOJIMHEWHOE JBH)KeHHE. CpelHssi U MTHOBEHHAas CKOpPOCTh Tejla IpH HEPaBHOMEPHOM
JBI>KEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiimHelHOoe aABuxkeHue. (CBOOOJHOE TMajeHue.
Omnbrtel [N"anuites.

PaBHOMepHOE ABMKEeHME 1O OKpyx)HOCTH. [leproa u yactora obpamenus. Jluneitnas u
yIJ0Basi CKOpocTHU. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.



[IepBbiit 3akoH HerotoHa. Bropoit 3axkon Herotona. Tpernii 3akoH Herorona. ITpuHimn
CyHEPNO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHHs CKOJIbKEHHMSI, CHJIa TPEHUS
MOKOS1, APYTHE BUABI TPCHHUS.

Cunma TSDKeCTH M 3aKOH BCEMHUPHOTO TATOTCHHA. Y CKOPEHHE CBOOOIHOTO IaJCHUS.
Jemwxenune mmianetr Bokpyr CosHma. IlepBas kocmuueckass ckopoctb. HeBecomocth U
neperpy3Ku.

PaBHOBecue marepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTn.

Nmnynse Tena. M3menenue umnynbca. MMmynbe cuiibl. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBsisb
sHepruu u pabothl. [loTeHuManpHas SHEprus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnmanbpHas sHEprus cxaToil npyxuHbl. Kunetudeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabGmioneHne MexaHMYECKOro JBHJKEHUS Tejla OTHOCUTENIBHO pa3HbIX Tel
OTCYETA.

2. CpaBHeHMEe TMyTE€d M TPAGKTOPUM [BHXKEHHMST OJHOTO M TOTO JK€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

3. N3mepenune ckopocTy U yCKOPEHUS MPSMOJIIMHEHHOTO IBUKEHUSI.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

5. Habnronenue ABMKEHUS TeNa MO OKPY>KHOCTH.

6. HabGmiogeHnne MexaHWYeCKHX SIBICHMH, MPOUCXOMAIIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJIa OT Macchl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabGmronenue paBeHcTBa CUJT IPU B3aWUMOJICHCTBUAM TEJ.

9. N3meHenune Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

10.  Ilepenaua ummysbca Opy B3aUMOJEHCTBUM TEN.

11.  IlpeoOpazoBaHus 3HEPIUM IIPH B3aUMOJIECHCTBUU TEJL.

12. CoxpaHeHre UMITYJIbCA PU HEYNPYTOM B3aUMOJICUCTBUU.

13.  CoxpaHeHHe UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14.  HaGmoneHue peakTUBHOTO JIBHKCHHUS.

15.  CoxpaHeHHE MEXaHHMUECKON SHEPTUU ITPU CBOOOTHOM IMaJCHUH.

16. CoxpaHeHME MEXAaHMYECKOW HSHEPrUM NpU JBHKEHUU Tejla MOJ JIEHUCTBUEM
MPYKUHBI.

Jlabopamopuusie pabomol u onvimel.

1. KoHncTpyupoBanue TpakTa 715 pa3roHa v JajdbHEUIIEero paBHOMEPHOTO IBUKEHUS
HIapHUKa WIH TEJIEKKH.

2. Omnpenenenue cpeHe CKOPOCTH CKOMBXKEHHs OpyCcKa WM ABMKEHUS IIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenne yCKOpeHHs Teja NPy paBHOYCKOPEHHOM JIBH)KEHUU 110 HAKIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU

0e3 Ha4aJIbHOM CKOPOCTH.



5. [IpoBepka rumoresbl: €ciyu MPU PaBHOYCKOPEHHOM [JBMKEHHM Oe€3 HayalbHOU
CKOPOCTH IIyTH OTHOCSTCA Kak psJl HEUETHBIX YHCEN, TO COOTBETCTBYIOLIME HPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHUJIBI TPEHHS CKOJIBXKEHHS OT CHJIBI HOPMAaJbHOTO
JIABIICHUSL.

7. Onpenenenne ko3P huimeHTa TPECHUS CKOTBKCHHUS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CHIIBI TPEHUS NIPU PABHOMEPHOM JIBIKEHHMU Tela I10
TOPH30HTAIEHONW TOBEPXHOCTH.

10. Onpenenenne paboOThl CHIIBI YIIPYTOCTH MPU MOIBEME TPy3a C HCIIOIH30BAHUEM
HETOJIBUYKHOTO U TTOJIBUYKHOTO OJIOKOB.

11.  H3ydeHue 3aKOHA COXpAHEHUS PHEPTHHU.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHusA U BOJHEI.

KonebarenpHoe npmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMI: TEPHOJ, 4acToTa,
aMIuTyna. MaremaTuuecKuil W NPy XUHHBIM MasTHUKM. lIpeBpamienue »Hepruum mnpu
KO0JIEOATEILHOM JIBHIKEHHH.

3aryxaromue kojaebaHusi. BeiHyxaenHbie konebanus. Pesonanc. Mexanudyeckrue BOJHBI.
CaolicTBa MexaHW4YeCKuX BOJIH. [IpogosibHBIE U TTOTIEpEeYHbIE BOIHBI. [[7TMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM TeJl€, CEHCMUYECKUE BOJHBI.

3Byk. ['poMKOCTB 3BYyKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. THPpa3BYyK U yIbTpa3ByK.

emoncmpayuu.

1. Ha6nronenue konebanuii Te o JeHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.

2. Hab6mronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

3. Habmionenne BBIHYKICHHBIX KOJeOaHUI U pe3oHaHca.

4. Pacripoctpanenne mpoJ0abHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

5. Habmronenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomot u onvimel.

1. OmnpeneneHne 4acTOThI U TIEpUOIa KoJIeOaHU MaTeMaTHYECKOTO MAasITHHKA.

2. Omnpenenenne 4acToThl U Ieproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIEOAHWN TOABENICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TepUoAa KOJeOAaHUN MPYKUHHOTO MASTHHUKA OT
Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH TIEpHUOa KoJieOaHUH Ipy3a, MOJABEIICHHOTO K HUTH, OT
MAacchl Tpy3a.

6. OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoJa KoJeOaHWN MPYKUHHOTO
MasTHHKA OT MacCChl TPy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenne yckopeHust CBOOOTHOTO TaICHHUS.

Pa3nes 10. D1eKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMAarHUTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JEKTPOMATrHUTHBIX
BoJH. [1Ikana smekTpoMarHuTHBIX BOJTH. VICTIOIh30BaHNE AIIEKTPOMArHUTHBIX BOJIH IS COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimol.

1. W3ydeHne cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIe siBJICHMS.

JlyueBass Mozenb cBera. Mctounuku cera. IlpsimonuHeiiHoe pacnpocTpaHEHHE CBETA.
3atmenus Comuua u JIynel. Otpaxenue cBera. [Imockoe 3epkasio. 3akKOH OTpakKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lomHOe BHYTpeHHEE OTpaKEHHE CBETA.
Hcnonp3oBanue MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.

JInnza. Xon myweit B aumn3ze. Ontuueckas cucreMa (oToamnmapara, MUKPOCKONA H
Teneckomna. ['a3 kak onTuueckas cucrtema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxxenune OGemoro ceta B cmektp. OmbiTel HbloToHa. CroxkeHHE CIEKTPalbHBIX
1BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

1. [IpsamonuHETHOE pacIpOCTpaHEHUE CBETA.

2. OtpaxxeHue cBera.

3. [onmyuenne n300pa>keHMii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue certa.

5. OnTHYeCcKUN CBETOBOI.

6. Xoa myueit B cobuparolei TuH3e.

7. Xox Jydeil B paccenBarolel JIMH3E.

8. [Tonyuenue n300paskeHH ¢ TOMOIIIBIO JTHH3.

9. [Tpunaiun aeicTBus Goroanmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

1. Paznoxxenue 6eoro cBeTa B CIIEKT.

12.  TlomyueHue 6en0T0 CBETA MPHU CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yTJjia MMaJIeHusl.

2. W3ydeHnne xapakTepuUCTHK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTM yIJla MPEIOMJIEHHMsSI CBETOBOIO Jyda OT Yyrjia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIION.

4. [Tomyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Omnpenenenne GOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

6. OMnBITH IO Pa3NIOKEHHUIO OEJIOro CBETa B CHEKTP.

7. OmnBITHI 0 BOCIPUSATHIO [[BETA MPEIMETOB MPH WX HAOIIOICHUH Yepe3 IIBETOBBIC
(GUIBTPBHL.

Pa3nen 12. KBaHnTOBbBIE sIBJICHUS.

OmnpiTel Pezepdopna u manerapHast Moziens atoma. Mogens aroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PanmnoaktuBHOCTh. Anb(da-, O6era- m ramma-uznydeHus. CTpPOCHHE aTOMHOTO sipa.
Hyxnonnas wmognens aromHoro sapa. Mszoronel. PaavoaktuBHble mnpespamieHus. llepuon
noJlypacrnaza aTOMHBIX sIIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiI0BOT0 M MacCOBOT'O YHUCE. DHEPTHUS CBA3H
aTOMHBIX szaep. CBsa3p maccel W dHepruu. Peakuum cuHTe3a u JeneHus spaep. Mcrounukn
sHepruu CoJiHLA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YE€HUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.



1. CrexTpsl U3JIy4YEHUs U TIOTJIOMICHHUS.

2. CnekTpbl pa3InyHbIX Ta30B.

3. CrnexTp BozmopoJa.

4. Habmonenue TpexoB B kamepe BusibcoHa.

5. Pabora cuéTunka HOHM3UPYIOUINX U3TyUYEHUH.

6. Peructparnus nzmydeHus: pUpOJIHBIX MUHEPAIOB U IPOTYyKTOB.

Jlabopamopusie pabomot u onvimel.

1. HalnroeHne CIuIonIHbIX U TMHEWYAThIX CIIEKTPOB H3TYUCHHSL.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE PHEPTUU YACTHUIBI IO TOPMO3HOMY IyTH (T10
dboTorpadusm).

3. W3mepenne paaroakTuBHOTO GoHA.

IToBTOPUTENBHO-00001IAO NI MOIYJIb.

[ToBTOpUTENBEHO--0000IAOIMKA  MOAYJIh TpEJHa3HaueH Ui CHCTEMAaTH3alud U
0000111eHUs TPEAMETHOTO COIEPKAHMSI U ONbITA IE€ATEIbHOCTH, IPHOOPETEHHOTO NPU U3YUCHUN
BCEro Kypca (pu3MKH, a Takke JAJs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uKe 17151 00y4arOUINXCsl, BHIOPABIINX STOT YUEOHBIN MpEaAMET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pEATM3YIOTCSI W CHCTEMATU3UPYIOTCS  BH/IBI
NEeSITEeIbHOCTH, HAa OCHOBE KOTOpBIX OOECHEYMBACTCS  JOCTHIKEHHE IPEIMETHBIX MU
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 00ydeHus, (hopMuUpyeTcs eCTeCTBEHHOHAy4Has
IPaMOTHOCTb: OCBOEHHME HAyYHBIX METOJIOB HCCIIEIOBaHMs SIBICHUM INPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSACHATh (U3NYECKUE SBICHUS, NPUMEHSS IOJy4YEHHbIE 3HAHUA,
pelmark 3a1a4y, B TOM YUCJIE KAYECTBEHHBIC U SKCIICPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIBLHOCTHBIM XapaKTep NaHHOIO pasliela pealu3yercss 3a CUET
TOT0, YTO 00YYaIONINECs BHITOTHSIOT 3a1aHUs, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE IIOJIyUYEHHBIX 3HAHUM pACMoO3HABaTh M HAYYHO OOBACHATH (U3NYECKHE
SBJICHUS B OKPY KAIOIIEH TPUPOJE U TIOBCEAHEBHOM KU3HU;

UCIOJIb30BATh HAYYHbIE METOABI MUCCIEOBAHUS (PU3UUECKUX SBICHUH, B TOM 4MCIE IS
IIPOBEPKHU THIIOTE3 U MOTYYEHHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHAT, Hay4YHblE OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHI, HalpuMep, MPAKTUYECKOTO HMCIONb30BaHMS PA3JIUYHBIX HCTOYHUKOB HHEPrHUHU Ha
OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIO0B YHEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

W3ydenue ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs HaIpaBlICHO Ha
JOCTIKEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynprare wusydeHus (UMK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuarorierocsi OyayT chOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

o 1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

J - IpOsIBJIEHUE HHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON
¢du3nyeckoil HaykH;

J - LIEGHHOCTHOE OTHOUICHHE K JIOCTHXEHUSAM POCCUUCKUX YUEHBIX--(DU3HKOB,;

J 2) rpaKIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. - TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJIE€HHUU OOILECTBEHHO 3HAUMMBbIX U

3THUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (U3HKHY;

J - OCO3HAaHHE BAXXHOCTH MOPAJIBbHO--3TUYECKUX IPUHIUIOB B JEATEIBHOCTH
YUYEHOTO;

. 3) 3cTeTHYECKOT0 BOCTIUTAHMSI:

. - BOCIIPHUSTHE 3CTETHUYECKHX KayeCTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHHYHOCTH;

. 4) IEHHOCTH HAYYHOI'0 O3HAHUSL:

. - OCO3HaHUE LIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOIO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaXKHEHMIIIEN COCTABIISAIOIIEH KYJIBTYPBI;

. - pa3BUTHE HAyYHOW JIOOO3HATENBPHOCTH, HWHTEpeca K MCCIeN0BATEIbCKON
JESTEIIBHOCTH;

J 5) popmupoBaHus KyJbTYPbI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOTYYHsI:

. - OCO3HAaHME IICHHOCTHM O€30macHoro oOpaza KH3HH B COBPEMEHHOM

TCXHOJIOTHYCCKOM MHUPC, BAKHOCTU IIPABUI 0e30macHoro IMOBCACHUA HA TPAHCIOPTC, HaA
aoporax, € 3JIEKTPUICCKUM U TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMAIITHUX YCJIOBUAX;

. - ¢OpMHUPOBAHHOCTh HaBbIKAa PeIICKCHH, TPU3HAHKE CBOETO MTpaBa Ha OMIMOKY U
TAKOTO XK€ MpaBa y IPyroro 4eIoBeKa;

o 6) TPy10BOr0 BOCTIMTAHUSI:

o - aKTHBHOE YydYacTHe B pEUICHHM NPAaKTUYECKHX 3anad (B paMKax CEMbH,

0o0pa3oBaTeNbHONM  OpraHM3allid, TOopojAa, Kpas) TEXHOJOTHMYECKOW ©  COIHAIIbHOU
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCie U (PU3MUECKUX 3HAHUM;

. - UHTEpeC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX C (UZUKOM;
. 7) IKOJIOTHY€eCKOr0 BOCIIMTAHUS:
. - OpHMEHTalMs Ha TNPUMEHEHHE (U3UYECKUX 3HAHUN JUIsl PEIICHHs 3aJad B

o0yacTu OKpy’Karolled Ccpelbl, IUJIAHUPOBAHUS IIOCTYNKOB H OIEHKM HX BO3MOXKHBIX
MOCTEACTBHM ISl OKPY>KAIOIIEH CpeIbl;

o - OCO3HaHuE TNO0aJbHOrO XapakTepa HKOJIOTUYECKUX MpoOIeM U TyTed ux
pelieHus;

. 8) agantanuMu K M3MEHAWIIMMCSH YCJIOBHSAM CONHAJBbHON W TMPHPOIHOMH
cpenbl:

o - HOTpCGHOCTB BO BBaHMOHCﬁCTBHH IIpU BBINTOJIHCHUU I/ICCJICIIOBaHI/Iﬁ U MMPOCKTOB

¢u3nuecKoil HanPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHUX;



o - IIOBBIINICHUEC YPOBHHA CcBOECH KOMIICTCHTHOCTHU ucpes MMPaKTUYCCKYTO
JACATCIIBHOCTD,

J - OTpeOHOCTh B (POPMHUPOBAHNUU HOBBIX 3HAHHM, B TOM 4HCIE (OPMYIUPOBATH
WJIeH, TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX O0BEKTAX U SBJICHUSX,

J - OCO3HaHHWE Ne(UIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH B 00JacTh
buznky;

J - IJTAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

J - CTpPEMJICHHE aHAIM3UPOBATh U BBIABIATH B3aMMOCBSI3U MPHPOJIBI, OOIIECTBA U

HKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;
. - OLEHKa CBOMX JEHCTBHM € Y4YE€TOM BIUSHHA Ha OKPYKAIOUIYIO Cpeny,
BO3MO>KHBIX [VI00AJIbHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbprare ocBOCHHSI TporpaMMbl MO (H3WKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocss OyayT chOpMHpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJbTaThbl,
BKJTIOYAOIIME T[I03HABATEIbHBIC YHUBEPCAIbHBIC YUYeOHbIC JCHCTBUS, KOMMYHHUKATHBHBIC
yYHHMBEpCaJlbHbIE Y4eOHbIC IEHCTBHSL, PETYJISTUBHBIC YHUBEPCATIbHBIC YUeOHBIE IEHCTBHA.

Ilo3naBaTenbHBIC YHHBeEpcadbHble y4eOHbIE JeHCTBUSA

ba3oBble JJornyeckue aeiicTBUsA:

° BBISIBJISITh U XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHH);

° YCTaHABIIMBATh CYIIECTBEHHBIM TNpU3HAK KIACCU(PUKALUM, OCHOBAaHUS IS
0000111eHUs ¥ CpaBHEHUS;

° BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUHsT B paccMaTpuBaeMbIX (akTax,
JAHHBIX W HAOJIOICHUSX, OTHOCAIIUXCS K (PH3UIECKUM SIBIICHUSIM;

° BBISIBJISITH IPUYHHHO--CJICJICTBEHHBIC CBSI3U NPU M3YYCHUH (DU3UYECKHX SBICHHMA
W TPOILIECCOB, JieJaTh BBIBOABI C HCIOJb30BAaHUEM JEAYKTHUBHBIX M HHAYKTHBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3SIX (PU3NUECKUX BETUYMH;

° CaMOCTOSITEIIEHO BBIOMpATh CIOCO0 pemeHuss ydeOHoW (u3udeckol 3amadn
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peEHICHUs, BbIOOp HaubojIee MOIXOAMEIO0 € Y4ETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBrble ucciieaoBaTeIbCKHE AeiicTBHUA:

° UCIIOJF30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIIT MHCTPYMEHT TIO3HAHMS,

° MPOBOAUTHL IO CaMOCTOSTEIbHO COCTABICHHOMY TIUIaHY OIBIT, HECIOKHBIH
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PU3NYECKOTO SIBIICHUS;

° OIICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIIMIO, MOJYYCHHYIO B
X0/JIe UCCIIEIOBAHUS WK SKCIIEPUMEHTA;

° CaMOCTOSITENNbHO  (OpMYyIHUpOBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMUS,

° MPOTHO3MPOBATh BO3MOXKHOE JAalibHElIIee pa3BUTHE (PU3MUECKHX MPOLIECCOB, a
TaK)Ke BBIIBUTATh MPEATIOI0KEHHUSI 00 X Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ nadopmanmeii:



° MPUMEHSTH PAa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alPOCHI MPHU MMOUCKE U O0TOOpE
UH(POPMALIMU WU TAHHBIX C YYETOM IMpeIOKEHHON yueOHo (hru3ndeckoi 3a1a4u;

° AHAIM3UPOBATh, CHCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  WH(OPMAIIUIO
Pa3IUYHBIX BUJIOB ¥ (POPM MpEACTABICHUS;

° CaMOCTOSITEIIEHO BBIOUPATh ONTHMAIILHYIO (JOPMY MPEACTABICHUS HHPOPMAITUHU H
WUTIOCTPUPOBATH pelIacMble 33]]a4i HECIOKHBIMU CXEMaMH, JHarpaMMaMH, WHOW rpadukoi u
X KOMOHMHAITASIMHU.

KoMMyHUKaTHBHBIE YHUBEpPcAJIbHbIE YUeOHbIEe 1eiCTBHS:

. B X0JIe 00CyXJleHus1 y4eOHOro MaTtepuana, pe3ylbTaToB JIa0opaTOPHBIX PadoOT U
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOil TeMbl U BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PeIIeHUE 3a1a9H U MOIep>KaHue 0JIaroKenaTeIbHOCTH OOIICHHUS,

° COTOCTABJISITh CBOM CYXACHHUS C CYXXICHHSIMH IPYTHX YYaCTHHKOB JHAjora,
00HApYKUBATh PA3ININE U CXOJCTBO MO3UIIUH;

° BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

° nyOIMYHO TPEACTABIATh PE3yJbTaThl BBHIMOTHEHHOTO (DM3MUYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

° MOHMMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM ¥ WHIWBUIYAITBLHOU
paboThI PH pelIeHNH KOHKPETHON (PU3NUECKOI POOIIeMBL;

° MPUHUMATh LIEJIM COBMECTHOW NESTEIbHOCTH, OPraHU30BBIBATH JIECUCTBUS MO €€
JTOCTIKCHHIO: PACTIPENIEIATh POJIH, 00CYKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOU PaboTHI,
000011aTh MHEHHUS HECKOJILKHUX JIIONIEH;

. BBITIOJTHATH CBOIO YacTh paOOThI, TOCTUTAsI KAUECTBEHHOTO Pe3yJibTaTa M0 CBOEMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU JCHCTBUS C APYTUMHU WICHAMH KOMaH/Ibl;

. OIICHWBAaTh KauyeCTBO CBOETO BKJIaga B OOIIMH MPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUS.

PeryjasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE TeCTBHS

Camoopranusanus:

o BBISIBJISITH NMPOOJEMBbl B KU3HEHHBIX U y4EOHBIX CHUTyalusiX, TPeOYIOUIMX JUIs
penieHus GU3NIeCKUX 3HAHUM;

o OpPUEHTHPOBATHCS B pa3IMYHBIX MOAX01aX TPUHSITHS pernieHui
(MHOIUBUYaTbHOE, IPUHATHE PELICHUS B TPYIINe, MPUHATHE PEUICHUHN TPYIIOi);

o CaMOCTOSITENIbHO COCTABIIATH AITOPUTM pelIeHUs GU3MUYECKON 3a/1auul WM TIJIaHa
UCCIENOBaHUsI € Yy4ETOM  HMMEIOIIMXCS PECYypcoB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATh IIpejiaracMble BApUAHThI PEILICHUI;

J JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJVIEKT:

J JIaBaTh aJIEKBATHYIO OIICHKY CUTYAIIMH U MpeJyIiarath MjiaH e€ N3MEHCHHUS;

. OOBSICHSTh MPUYUHBI JTOCTIKEHUS (HEIOCTIIKEHUS) PE3yJIbTaTOB JESTEIBHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIINOJHEHUS
(U3NYECKOTO HMCCIENOBAaHUS WIHM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, M3MECHHBIIUXCS
CUTyaIuH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEIH;

J OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM;



o CTaBUTh ce0si Ha MECTO JPyroro 4eioBeKa B XOJ€ CIOpa WU JUCKYCCHU Ha
HAy4HYIO TEMY, IOHUMAaTb MOTUBbI, HAMEPEHHUSI U JIOTUKY IPYroro;

. NpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpPU peHIeHWH (pU3MYecKuX 3ajad WiId B
YTBEPKICHUIX Ha HAy4YHBIC TEMBI M TAKOE K€ MIPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATHI

K koHiy oOydenusi B 7 Kjacce IpeAMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMECHHM:

o UCIIONIb30BaTh TMOHATHS: (PU3MYECKHEe U XUMHUYECKHE SIBJICHUs, HaOIoJeHue,
9KCIIEPUMEHT, MOJIeJb, THUIIOTE3a, EAMHUIIBI (PU3MYECKUX BEJIUUYMH, aTOM, MOJIEKYJIa, arperaTHbIe
cocTOsSHUSI  BemlecTBa (TBEpHOE, IKHUIKOE, Tra3000pa3HOe), MEXaHMYeCKOe IBUKECHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOACHUCTBYIOLIAs CHIIA,
nedopMmarus (yrnpyras, IiIacTHIecKas ), HeBECOMOCTbh, COOOIIAIONIUECS COCY JIBI;

. paznuuath sBiAeHUs (Auddys3us, TEIUIOBOE ABWKCHHUE YACTUI[ BEIIECTBA,
PaBHOMEpPHOE JIBJKEHHE, HEPAaBHOMEPHOE JBIWKEHUE, HHEpLUs, B3aUMOJEHCTBUE Tel,
paBHOBEeCHE TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpalleHMs, Nepeaadya AaBJICHUS TBEPIBIMU
TeTaMH, >KUIKOCTSIMM W Tra3aMu, aTMoc(epHOe MaBleHUE, IJIaBaHUE TeN, MpPEeBpalleHus
MEXAHUYECKOM 3HEpPrHM) II0 OIMCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOe SBICHUE;

J pacro3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3MUECKUX SIBICHHH B OKpY’KaloLIeM
MHUpE, B TOM 4ucle (PU3NYECKHE SIBICHUS B MPHUPOJAE: NMPUMEPHI JABMKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B >KMBOW M HEXHMBOW TNPHUPOJE, ACUCTBHUE CHUIIBI TPEHUS B MPHUPOJE U TEXHUKE,
BIUSHUE aTMOC(epHOro AaBleHUS Ha >KMBOM OpraHus3M, IUIaBaHHE pbIO, pbhIYaru B Tele
YeNoBeKa, MPU ATOM MEPEBOJUTh MPAKTUYECKYIO 33a7auy B Y4€OHYIO, BBIJCIATH CYIIECTBECHHbIC
CBOICcTBa (IIpU3HAKN) PU3NYECKUX SBICHUM;

J ONMCHIBATh M3YUEHHBIE CBOMCTBA Tel W (PU3NYECKUE SBIICHUS, MCIONb3YsI
¢duznyeckue BeIUMUMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSISA
CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CHIia TPeHHs, JAaBleHue (TBEPIOro Tena,
XKHUJIKOCTH, Tasa), BHITAJKUBAIOIIAs CHJIA, MEXaHWYeckas padoTa, MOIIHOCTh, IJICUO CHIIBI,
MOMEHT CHJIBL, KOX(pQUIMEHT TMOJE3HOrO JIEHCTBHSA MEXaHM3MOB, KHHETHUYECKas U
NOTEHIMAJIbHAS JHEPIus), IPH ONMHCAHUH TMPABHIBHO TPAKTOBATH (U3NYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUeHHs] M €OUHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTh
dbopMyIbI, CBS3BIBAIONINE NaHHYIO (U3MUYECKYIO BETHYHMHY C APYTMMHU BEITUYMHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYHH;

J XapaKTepu30oBaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHUS U TPOLECCHI, MCIIONIb3YS
IpaBUJia CJIOKEHUsS cui (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBWJIO paBHOBecusi pblyara (OJ0Ka), «30JI0TOE MPABHIO» MEXaHHKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM HEePTUHU, IPU STOM J1aBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €r0
MaTEMaTHUECKOE BBIPA)KEHHUE;

J OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalludl MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh IPUYUHHO-
-CJIEJICTBEHHbIE CBS3M, CTPOUTH OOBSICHEHHE M3 |—2 JIOrMyeckux IIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOIMCTBAa PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemaTth pacuéTHble 3amayd B 1—2 NEWCTBHS, MCIOJB3Ysl 3aKOHBI M (OPMYIIBI,
CBs3BbIBAOIIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHallu3a YCJIOBHUS 3a/Jayd 3alHiChIBAaTh



KpaTKOE YCJIOBUE, MOJCTABIATH (U3MUYECKHUE BEIMYUHBI B (OPMYJIBI M MPOBOAWTH PACUETHI,
HaXOJUTh CIIPABOYHBIEC JaHHBIE, HEOOXOJUMbIE I PEIICHHUS 3a/1a4, OLCHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (pU3NUeCKON BETMUNHBI,

. pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3UYECKUX
METOJIOB, B OMHMCAHUU HCCIEJOBAHUS BBIACTATH MPOBEPAEMOE MPEANONOKEHHE (TUIIOTE3Y),
paznu4aTh ¥ WHTEPIPETHPOBATH MOJNYYEHHBIH pE3yJbTaT, HAXOAWTH OUIMOKH B XOJE OIBITA,
JIeTIaTh BBIBOJBI 10 €T0 PE3yJIbTaTaM;

. MPOBOJMTH OMBITHI TIO HAOIONEHUIO (U3HYSCKUX SBICHUN WIN (U3HYECKUX
CBOMCTB Tes: (QOpMYyJIUPOBaTH IMPOBEpSEMbIE MPEANOIOKEHUs, COOUMpaTh YCTAHOBKY U3
MPeJI0KEHHOTO 000PYAOBaHNUS, 3alUCHIBATh XO/I OMBITa U (DOPMYITHPOBATH BHIBOBL;

. BBIMOJHATh NpPSIMbIE HW3MEPEHHUsl PACCTOSHUSA, BPEMEHHU, Macchl Teja, o0bEMa,
CWJIBI U TEeMIIepaTypbl C UCIOJIB30BAHHUEM AaHAJOTOBBIX M HU(POBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHusl IPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPENTHOCTH U3MEPEHHIA,

° MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BETUYHUHEI OT APYTOM
C MCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYyTH PABHOMEPHO ABUXKYILETOCS Teja OT
BPEMEHU [IBIDKCHUS Tella, CUJIbl TPEHUS CKOJBXKEHUsS OT Beca Teja, KayecTBa 00pabOTKu
MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIbI TPEHMS OT ILJIOIIAJNA CONPUKOCHOBEHHSI TEN, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela W OT IUIOTHOCTH JKHUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TUIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJ0, YCIOBHM IUIABaHUS TEJ, YCIOBUU paBHOBECHs phluara v OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTrO HCCIIEOBaHMS, COOUMpATh YCTAHOBKY U BBIMOJIHATH
U3MEpEHUs, CleAys TMpeaNoKeHHOMY IUIaHy, (UKCUPOBATh pe3ydbTaThl MOJTYYEHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEAJTOKEHHBIX TaOMUIl U TpaduKOB, IeiaTh
BBIBO/JIBI 11O PE3yJIbTaTaM MCCIIEA0BAHUS;

. MPOBOJMTH KOCBEHHBIC M3MEpPEHUS (PU3UYECKUX BEIMYWH (IDIOTHOCTH BEHIECTBA
JKUJIKOCTH W TBEPAOTO TEJa, CUJIAa TPEHHS CKOJIbKECHUS, ABJIICHUE BO3AYyXa, BHITAIKHWBAIOILIAS
cuia, JeMcTByIolas Ha MOTrpyXEHHOE B JKUIKOCTh TeNo, KO3 UIMEHT MOJE3HOro NeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEATOKEHHOW HHCTPYKIUHU: MPH BBIMOJTHEHUH H3MEPEHUU
coOupaTh IKCIICPUMEHTAILHYIO YCTAHOBKY M BBIYHUCIISATH 3HAUCHUE UCKOMOW BETTUYHHEI;

J coOmoaTh MpaBUia TEXHUKUM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opyoBaHuEM;
J yKa3blBaTh MPUHIUMBI JACHCTBHUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, ITUHAMOMETP, COOOIIAIOMIMECS COCYHIbl, OapoMeTp, pblYar, IOJBWXHBIH W
HETOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTH;

J XapaKTepu30BaTh NPHUHLMIBLl IEHCTBUS H3Yy4YEHHBIX NMPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C OMOPOM HAa WX OMUCAHUA (B TOM YHCIE: MOAIMIMITHIUKH, YCTPOHCTBO BOJOMPOBO/A,
THJIPABINYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOMCTBaX (PU3UYECKUX SBICHUA M HEOoOXOoAMMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

. OPUBOJUTH MpPUMEpHl (HAXOAWTHh HH(OpPMALMIO O MpPUMEpPax) MPAKTUYECKOTO
UCTIONIb30BaHUs (PM3NYECKUX 3HAHUHM B TIOBCEAHEBHOM JKM3HU Ui 0OecriedeHus: 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpY Katolleit cpese;

o OCYILECTBIIATH OTOOP MUCTOYHUKOB MH(popMalu B HTEepHETE B COOTBETCTBUU C
3aJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUU M MyTEM CpaBHEHHS



pa3IMYHBIX MCTOYHUKOB BBIIEIATH HH(OPMAIUIO, KOTOpAas SBISETCS MPOTHBOPEYMBOW HITH
MOKET OBITh HEJOCTOBEPHOIA;

o UCIOJb30BaTh TPU BBIIOJHEHMHM Y4YEOHBIX 3aJaHUN HAy4YHO--TIOIYJISIPHYIO
JAUTEpATypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHasbl, pecypchl ceTH MHTepHer,
BIaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIC U YCTHBIC COOOIIECHUS Ha OCHOBE
2-3 uCcTOYHMKOB HMH(MOpMAIMK (QHU3MUECKOTO COACP)KaHUS, B TOM YHCIE IyOJWYHO JaeaTbh
KpaTKHe COOOLICHHS O pe3yJIbTaTax MPOEKTOB MU YUeOHBIX UCCIIEJOBAHU, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YyYEHHBINH MOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATh BHICTYIJICHHUE
[IpEe3EHTalNEN;

o OpU  BBIMOJHEHUM Y4eOHBIX TPOEKTOB M  MCCIENOBAaHUN  pacHpenesisiTh
0053aHHOCTH B TPYMIIE€ B COOTBETCTBHHU C IMOCTABJICHHBIMH 33/1a4aMH, CJICUTD 32 BBITOJHECHHEM
IUIaHa JEeMCTBUM, aJEeKBAaTHO OIIEHMBAThb COOCTBEHHBIN BKJIaa B JESITENBHOCTh TPYIIIBI,
BBICTPAauBaTh KOMMYHHUKATHBHOE B3aUMOJACUCTBHE, YUUTBIBASI MHCHHE OKPY KAIOIIHX.

K koHiy oOydeHus B 8 kiacce mpeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYHAIOLTUXCS YMEHHIA:

J MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHHS BELIeCTBA, KPUCTAUIMYECKHE U aMOpQHbIe Tena,
HaCBILICHHBIA M HEHACBIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTUs,
TEIUIOBOM JBUTATEIb, IEMEHTAPHBIN JJICKTPUYECKUN 3apsil, dJICKTPUUECKOE IT0JIE, IPOBOJHUKA
Y TU3JIEKTPUKH, TOCTOSHHBINA AIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pas3nuyath sBICHUS (TEIUIOBOE pacIIMpeHHe U CKaTHe, TeIulonepeaada, TerioBoe
paBHOBECHE, CMAuMBaHUE, KallWUIAPHBIC SBIICHUSA, WCIApPEHHE, KOHJIEHCAlVs, IUIABICHUE,
KpUcTalu3anus (OTBepAeBaHKE), KUMIEHHE, Teruionepeaaya (TerIonpOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE), JJEKTpU3alMs TeJl, B3aUMOJAECUCTBUE 3aps0B, JEHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMBbIKaHUE, B3aUMOACHCTBHE MATHUTOB, IEHCTBUE MAarHUTHOTO IOJIS HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIUS) [0 ONMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TAaHHOE (PU3UUECKOE SBICHUE;

. pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SIBICHUHA B OKpY’KaIoLIeM
MHUpe, B TOM u4ucie (U3NYECKUE SBICHUS B TIPUPOJAE: IOBEPXHOCTHOE HATSDKEHHE U
KalWUIApHBIE SIBJICHUSI B MPUPOJE, KPUCTAIBI B Ipupoje, usnydeHue CoiiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHEra, JICKTPUYECKHE SIBJICHUS B
aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OpPraHU3MOB, MarHuTHOE MoJsie 3eMid, Japeid momrocos,
pOJIb MarHUTHOrO MOJIA U KU3HU Ha 3emile, MOJSPHOE CHUSHHME, IPU ITOM IEPEBOAUTH
NPaKTUYECKYIO 33a7a9y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3HUECKUX
SIBJICHUIA;

o ONHUCBHIBATh M3Y4YECHHbIE CBOWCTBA Tl M (U3NYECKUE SIBICHHS, HCIONIb3Ys
¢du3nueckre BENMYMHBI (TeMIlepaTypa, BHYTPEHHS SHEpPIus, KOJUYECTBO TEIUIOTHI, yJEJIbHAs
TETIOEMKOCTh BEIECTBA, yJIENbHAs TEIJIOTa IUIABJICHUS, YAeIbHas TEIUIoTa napooOpa3oBaHus,
yZenbHasl TEIJIOTa CrOPaHUs TOTUIMBA, KOA()(UIIMEHT TOJIE3HOTO IEHCTBHS TETUIOBON MAIIMHEI,
OTHOCHUTEJIbHAS BIAXXHOCTh BO31yXa, DJJEKTPUYECKUM 3apsl, CWIa TOKa, JJIEKTPUYECKOe
HanpsKEHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJIENBbHOE COINpPOTHBIEHHE BellecTBa, pabora U
MOITHOCTH 3JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKUIA CMBICI
UCTIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS M IUHUIIBI (PU3MUYECKIX BEITUYNH, HAXOAUTh (DOPMYIIBL,



CBSI3BIBAIOIIME JAHHYI0 (DM3MYECKYI0O BEIMYUHY C JPYTHMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEINYMH;

. XapaKTepu3oBaTh CBOICTBA Telsl, (GU3NYECKHUE SBICHUS U MPOLECCHI, MCIONIb3Ys
OCHOBHBIC TIOJIOXKEHUS MOJIEKYJIIPHO--KMHETUYECKOM TEOpUH CTPOEHUS BEILIECTBA, NPUHIIMII
CYNEepIo3ULMK Mosiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHMs 3apsia, 3akoH Oma Juis
ydacTka Lemu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHHsl SHEPTUH, IPU 3TOM JaBaTh CJIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAKEHHUE;

J OOBSICHATh (PU3MUYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTYyalMi MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H,
CTpPOUTh OOBsACHEHHE M3 1—2 JOrMYecKMX MIAroB ¢ OHmopod Ha 1—2 M3ydeHHBIX CBOICTBa
(bu3nUecKux ABICHUH, GPU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pewmath pacy€THble 3afayd B 2—3 JEWCTBUS, UCHOJB3Ysl 3aKOHBI M (HOPMYIIBL,
CBsI3bIBaIOIIME (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 33Jauyd 3alKChIBATh
KpaTKO€ YCJIOBHE, BBISIBJISTH HEJOCTATOK JAHHBIX Ui PEIICHUs 3aJauM, BHIOMpATh 3aKOHBI U
(bopMyIbl, HeOOXOoAUMBIE ISl €€ pelleHHs], IPOBOAUTh Pacdy€Tbl M CPABHUBAThH I0JIy4YE€HHOE
3HaYeHHue (PU3NUECKOI BETMUNHBI C U3BECTHBIMU IaHHBIMU;

J pacro3HaBaTh NMpOOJIEMBl, KOTOPbIE MOXKHO PEIIUTbh MPU MOMOIIU (PU3HYECKHX
METO/IOB, HCHOJb3Yys ONHCAHWE WCCIIEIOBAHUs, BBIJCIATh MPOBEPAEMOE IPEANONOKEHHE,
OLIEHUBATh MPABUIBLHOCTH MOPSIKA MPOBEACHHS UCCIICAOBAHUS, JeNaTh BHIBOIBI;

J IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX
CBOWCTB TeNl (KanWwUIIpHBIC SIBJICHUS, 3aBUCHUMOCTb JIAaBJICHUS BO3AyXa OT ero o0ObéMma,
TEMIEPATypbl, CKOPOCTU IMpOLEcCa OCThIBAHMSI M HArpeBaHUs MPU M3IYYEHUH OT LIBETa
U3Iydaoumei (moryomaromieil) MoBepXHOCTH, CKOPOCTh MCHApEHUs BOABI OT TEMIEpPaTyphbl
KHUJIKOCTH U IUIOIIAIN €€ MOBEPXHOCTH, AJIEKTPU3ALUS TEJI U B3aUMOJIEHCTBHUE JIEKTPHUECKUX
3aps/I0B, B3aMMOJCHUCTBHE IOCTOSHHBIX MAarHUTOB, BHU3yaJlW3alldsl MAarHUTHBIX MOJEH
IOCTOSIHHBIX MAarHuTOB, JEHCTBUS MarHUTHOTO TIOJISI Ha MPOBOJAHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA  BJEKTPOJABUIATENsl  IMOCTOSIHHOTO  TOKa):  (hopMyIupoBaTh
poBepsieMble TPENNOIOKEHHUs, COOUPaTh YCTAaHOBKY M3 MPEUIOKEHHOIO 000pyHI0BaHMs,
OTMCBIBATH XOJI OIBITA M (POPMYIIUPOBATH BHIBOJIBI;

J BBINOJIHATh TPSAMBIE U3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIIHOW BIaKHOCTH
BO3/1yXa, CWJIbI TOKa, HANpPSKEHHS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX MPHOOPOB M JAaTYMKOB
(¢u3nYeCKUX BEIWYUH, CPAaBHUBATh PE3YJIbTAaThl MU3MEPEHUN C YUETOM 3a/JaHHON aOCOIIOTHOMN
HOTPEIIHOCTH;

° MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PU3MUECKOM BEJIMUMHBI OT JPYTOM
C HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHHMH (3aBUCUMOCTb CONPOTHUBICHMS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAIU IONEPEYHOI0 CEYEHUS U YIEIBHOIO COIPOTUBIIEHUS BELIECTBA IPOBOJHHUKA,
CWJIBl TOKa, WJAYIIEr0 4epe3 IPOBOJHHUK, OT HANpSOHKEHUS Ha MPOBOJHMKE, MCCIEIOBAHUE
IOCJIEIOBATEIBHOTO M MApajuIeIbHOTO  COEJUHEHUH  MPOBOJHHUKOB):  IUIAHUPOBATH
UCCclieIoBaHNEe, COOUPATh YCTAHOBKY U BBIMOJHATh U3MEPEHUS, CIeIys MPEJIOKEHHOMY IUIaHy,
(UKCUpPOBATh pe3yNbTaThl IMOJYYECHHOH 3aBHUCUMOCTH B BHUJAE TaONUIl U TpaduKOB, [eNaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEIOBaHMUS;

o NPOBOIUTH  KOCBEHHBIE  W3MEpeHUs  (U3NYECKHX  BeNWYMH  (yJelbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOJHUKA, paboTa MU MOIIHOCTH 3JEKTPHUUYECKOIO
TOKA): IUIAHUPOBaTb M3MEPEHMs, COOUpaTh HSKCIEPHUMEHTAIBHYIO YCTAHOBKY, CleIys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUSHUE BEJINUMHBI;



J coOmoaTh MpaBUja TEXHUKHM O€30macHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
00opyoBaHUEM;

J XapaKTepu30BaTh MPHHLUIBI JEHCTBUS W3YyYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM Ha WX ONMUCAHHS (B TOM YHUCIIE: CHCTEMa OTOIUICHHUS IOMOB, THTPOMETD,
napoBas ~ TypOMHa,  aMIepMerp,  BOJBTMETp, CYETYMK  DJEKTPUYECKOM  SHEpruu,
3JIEKTPOOCBETUTENIbHBIE ~ TPUOOpPBI,  HarpeBaTelbHblE  AJNEKTPONPUOOPHl  (TIPUMEpHI),
AIIEKTPUYECKHE TPEAOXPAHUTENHN, SIIEKTPOMArHUT, D3JCKTPOJBUTATENb IOCTOSHHOIO TOKa),
UCTIONB3Ysl 3HAHUS O CBOWCTBaX (M3WYECKHX SIBICHUH HW HEOOXOAWMBIE (U3NIECKHE
3aKOHOMEPHOCTH;

. pacno3HaBaTh IPOCTbIe TEXHUYECKHE YCTPOICTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO
CXeMaM U CXEMaTHYHbIM pHCYHKaM (GKUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, IBUraTellb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX IIeTel ¢ TOCIeNOBATENbHBIM U MapauIeiIbHbIM COCIUHEHHUEM 3JIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB JIEKTPHUUECKUX LETIeH;

. OPUBOJUTH HpPUMEphl (HAXOAWTHh HMH(OpPMALMIO O MpPUMEpPax) MPAKTUYECKOTO
UCTIONIb30BaHUs (PM3NYECKUX 3HAHUHM B TIOBCEAHEBHOM JKM3HU Ui oOecriedeHus: 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOr0 TIOBEACHUS B OKpY Kalollei cpesie;

J OCYILECTBIIATh MOUCK MH(pOpMAIK (U3NUECKOro coaepkanusi B MHTepHeTe, Ha
OCHOBE HMMEIOLIUXCSA 3HAHUN M MyTEM CpaBHEHMs JIOMOJHUTENIBHBIX HCTOYHUKOB BBIIEIATH
UH(OPMALINIO, KOTOPAs SIBJISAETCS POTUBOPEUMBOI UM MOKET OBITH HEIOCTOBEPHOM;

J UCIIOJIb30BaTh TPU BBIOJHEHUHM Y4YEOHBIX 3aaHUN HAyYHO--TIOMYJISIPHYIO
aUTEpaTypy (QHU3MUECKOTo COACp)KaHUs, CIPABOYHBIE MaTepHajbl, pecypchl ceTu VHTepHeT,
BIAJeTh NPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpPMAUMM U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYyTYIO;

J CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U KpaTKUE YCTHBIE COOOIIEHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YUCIE ITyOIMYHO
NpPEICTaBIATh PE3YJIbTaThl NPOCKTHON WIIM HCCIIEAOBATEILCKOM JESITENbHOCTH, TNPH STOM
TPaMOTHO HCIIOJB30BAaTh HM3YUYCHHBIH MOHATHHHBINA ammapar Kypca (QH3HKH, COIPOBOXIATH
BBICTYIIJICHUE TIPE3EeHTALUEH;

J IPU BBIIOJHEHUN Y4E€OHBIX IPOEKTOB M UCCIEAOBAaHUM (PU3NYECKUX MPOLECCOB
pacnpenessaTh 00s13aHHOCTH B I'PYIIE B COOTBETCTBUM C MOCTABIECHHBIMU 3a/la4aMu, CIEIUTh 3a
BBINOJIHEHUEM TIIJIaHa JIEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JICSATEIBHOCTh T'PYNIBI, BHICTPAaUBaTh KOMMYHHUKATUBHOE B3aWMOJEHCTBHE, MPOSIBIISS
TOTOBHOCTb pa3periaTts KOH(DIUKTHI.

K koH1y oOydeHus B 9 Kiacce npeaMeETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLIUXCS YMEHHIA:

o UCIIOJIb30BaTh MOHATHUS: CUCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOpU,
OTHOCHTEJIBHOCTh MEXaHWYECKOI'0 JBHXKEHHUs, Nedopmanus (ynpyras, IUIacTHUEcKas), TpEeHHeE,
[EHTPOCTPEMUTEIBFHOE YCKOPEHHE, HEBECOMOCTb M NEperpy3K, LEHTP TSHKECTH, abCOIIOTHO
TBEPJIOE TEJO, IIEHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U BOJIHEI,
3BYK, HHQPa3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhI UCIYCKAaHUS U IOIJIOIICHUs, anbda-, 6eTa- u
ramMMa-u3JIy4eHusi, U30TOIIb, SAepHast YHEPreTUKa;

J pa3nuyath siBJIeHUA (paBHOMEPHOE M HEPABHOMEPHOE MPSMOIUHEHHOE BI)KEHUE,
PaBHOYCKOPEHHOE NPSAMOJIHMHEHHOE IBIKEHHE, CBOOOJHOE TMAfeHHUE TeJ, pPaBHOMEpPHOE



JBI)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE, KOJIeOaTeIbHOE
JIBUKEHHE (3aTyXalolde W BBIHY)KJIEHHBIE KoyieOaHUs), PE30HAHC, BOJHOBOE JIBUYKEHHE,
OTpakeHHE 3BYKa, MPSMOIMHEHHOE pacIpOCTpaHEHUE, OTPaKEHHE MU MPEIOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, pasjoXKeHHe OeJoro cBera B CIEKTP U CIOXKECHHE
CHEKTPAIBHBIX IIBETOB, AMCIIEPCUSI CBETA, ©CTECTBEHHAs PaJMOAKTHBHOCTH, BO3HHKHOBEHHE
JMHENYaToro CHeKTpa H3JIy4YeHHs) MO OMHCAHMIO MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

o pacrmo3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3NYECKUX SIBICHUU B OKPYKAIOIIEM
mupe (B ToOM uyucie (pusndeckue SBICHHS B MPUPOJE: MPHIMWBHI U OTJIMBBI, JTBUKCHHE TUIAHET
CoNHEYHOM CHUCTEMBbI, PEaKTHBHOE JBHKCHHE JKMBBIX OPraHHW3MOB, BOCHPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPSCEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa TEJ, ONTHYECKHUE
ABJIEHUST B TpUpoje, OUOJIOTHUYECKOe JeHCTBHE BHAMMOTO, YIbTPadUOJIIETOBOIO U
PEHTTEHOBCKOTO U3TY4YEHUH, €CTECTBEHHBI pPaJWOAKTHUBHBIA (OH, KOCMUYECKHE Iy4H,
paZMOaKTUBHOE U3JIy4YCHUE MPHUPOTHBIX MHHEPAJIOB, JACHCTBHE PaHOAKTHUBHBIX H3Iy4CHUH Ha
OpraHu3M 4YellOBEeKa), P ATOM NEPEBOJIUTH NMPAKTHUUECKYIO 3a7ady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UIECKUX SIBJICHUM;

o OMMCHIBATh M3yYEHHBIE CBOMCTBA TelN W (PU3NYECKUE SBIICHUS, HCIIONb3Ys
buznyeckre BeIMUUHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh Tejla MPU HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHHUe, TMepeMellleHne, MyTh, yIIoBas CKOPOCTh, CHUJa TPEHHS, CUla YHPYTrOCTH, CHUIa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, BeC Tejia, HMIIYJbC Tela, WMIYJIbC CHIIBI,
MexaHuyeckas paboTa M MOIIHOCTb, IIOTEHLMAJIbHAasl »SHEpPrus Teja, IMOAHITOrO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS JHEPTUsl CXKATOW MPY>KUHBI, KUHETUYECKas SHEPTus,
MOJTHAS MEXaHUYecKasi JHEPIHsl, IEPUOJ M YacTOTa KoJieOaHMil, ATMHA BOJIHBI, TPOMKOCTD 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeNIb MPEJIOMIICHUS CPEebl), IPU ONMUCAHUH MPABHIBHO
TPaKTOBAaTh (PU3MUECKUI CMBICI HCIIOIB3yEMbIX BEIMYHH, 0003HAYCHHS U CIMHHUIIBI (PH3HUECKUX
BEJIMYMH, HAaXOIUTh (POPMYJIbI, CBS3bIBAIONIME AAHHYIO (U3WYECKYIO0 BEIUYHHY C JAPYTUMHU
BEJIMUYMHAMU, CTPOUTD I'paUKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKHUX BEIUYHUH;

o XapaKTepU30BaTh CBOMCTBA TeM, (PU3NYECKUE SIBJICHHS M MPOIECCHI, HCIONb3YsI
3aKOH COXPaHEHHsI SHEPruu, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHLMUII CYMNEPHO3UIMH CHUI,
NPUHIUI OTHOCUTENBbHOCTHU ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3aKOHBI
OTpPaXKEHUs U IPEJIOMIICHUSI CBETA, 3aKOHbI COXPAHEHHUS 3apsA70BOIO M MAacCOBOIO YMCEN MpHU
SAJIEPHBIX pPEaKUUsX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYECKOE BBIPAXKECHUE;

o 00BSACHATH (PU3MUECKHE MPOIIECCH U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii TMPaKTHUKO-OPHEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYMHHO--CIICICTBEHHBIC
CBSI3M, CTPOUTH 00BSCHEHHE U3 2—3 JOrMYECKHX ILIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBA
buznyecKux sBIEHUHN, PU3NYECKUX 3aKOHOB MWJIM 3aKOHOMEPHOCTEH;

. pemaTth pacu€THbIC 3a7add (ONMUparolMecs Ha CHCTeMy W3 2—-3 ypaBHEHHH),
UCIIOJNIB3YSl 3aKOHBI M (hOPMYJIbI, CBS3bIBaIOIINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHaIU3a
YCIIOBUSI 3a/layll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUIME WM H30BITOYHBIC
JTaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOJUMBIE Ul PELICHHUs, IPOBOJUTH PacuéThl U
OLICHUBATh PEATTMCTUIHOCTD MOTYUYECHHOTO 3HAUCHHSI (PU3HMUECKON BEIINIHHEI,

J pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (PH3HIECKUX
METOJIOB, HCIOJIb3ysl OIMCAaHUE HCCIIEIOBaHUs, BBIIEIATh IPOBEPSAEMOE IPEAINOJIOKEHUE,
OLICHUBATh  MPaBWIBHOCTh  TOpSAKAa TMPOBEACHHS]  MCCIEAOBAaHUS, JeNaTh  BBIBOJBIL,
UHTEPIIPETUPOBATH PE3YNbTAThI HAOMIOICHUN U OTBITOB;



J IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (U3UYECKUX SBICHUN WM (DU3HYECKHX
CBOWCTB TelN (M3y4eHHEe BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsS! YHEPTUH, 3aBHCUMOCTb
nepuosa KoieOaHWH TpPYXKUHHOTO MasTHHUKAa OT MAacChl Tpy3a M JKECTKOCTH NPYXKUHBI U
HE3aBHCUMOCTh OT aMIUIMTYJbl MajbIX KOJeOaHWH, NMPSIMOIMHEHHOE paclpoCTpaHEHHE CBETa,
pa3noXeHue Oenoro cBera B CIEKTpP, M3YUYEHHE CBOWCTB M300paXEHUs B IUIOCKOM 3€pKaje U
CBOMCTB M300pakeHUs MpeIMeTa B COOMpPArOIIe JTHH3E, HAOMIOACHHE CIUTONTHBIX M TUHEHYaThIX
CHEKTPOB M3JIyYEHHUS): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3 W30BITOYHOrO Habopa
000pyI0BaHNS, OTIMCHIBATH X0/ OIBITA U €TO PE3yIbTaThl, (POPMYIHPOBATH BBIBOJIBL;

J IPOBOANTH MPH HEOOXOAUMOCTH CEPUI0 NPSAMBIX H3MEPEHHUMH, OTIpeeNsis CpeiHee
3HAYEHHNE M3MEepSIeMOl BeTMYHHBI ((POKYCHOE PAacCTOSIHUE COOMpArOLIel JIMH3bI), 000CHOBHIBATh
BBIOOD criocoba u3mMepeHus (M3MEepUTENHLHOTO MPUoopa);

J NPOBOAUTH  HCCIIEJOBAaHME  3aBUCHUMOCTEH  (DM3MYECKHX  BEIMYMH  C
UCTIOJIb30BaHUEM TNPSMBIX M3MEpPEHH (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HadalbHOM CKOpPOCTH, Nepuoja KoleOaHWH MaTeMaTHYecKOro MasTHHKA OT
JUTMHBI HUTH, 3aBHCUMOCTH YIJa OTPaKEHHS CBETa OT yIJIa MaJCHHS M yIja MPEJIOMIICHHS OT
yriia TajeHus): IUIAHHPOBaTh WCCJIEJOBaHHE, CaMOCTOSTEIBHO COOHMpaTh YCTaHOBKY,
(UKCHpPOBATh PE3yNbTaThl MOJTYYEHHONW 3aBUCUMOCTH (DPU3WYECKHX BEITUYMH B BHUIC TAOIUIl U
rpadMKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBaHUS;

o NPOBOJIUTHh KOCBEHHBIE M3MEpPEHHs (PU3MYECKUX BEIWYHH (CPEAHSS CKOPOCTh U
YCKOpEHHE Teja TMpPH pPABHOYCKOPEHHOM JIBIDKCHHH, YCKOpEHHE CBOOOIHOTO TaJeHMUs,
KECTKOCTH MPYKUHBI, KO3DOUIIMEHT TPEHHUs CKOJBKEHHS, MEXaHNUecKas paboTa M MOIHOCTS,
94acTOTa W MEPHOJ KOJeOaHHI MaTeMaTH4ecKoro M MPY)KWHHOTO MAasiTHUKOB, ONTHYECKAsk CHIIA
coOuparonieid  JUH3bI, PAJMOAKTUBHBIA  (OH): IUIAHMPOBATh M3MEpPEHHs, COOUpATh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOJHATH U3MEPEHUS, CIIeIysl PEATI0KECHHON HHCTPYKITHIH,
BBIYHCIIATH 3HAUCHHUE BETMYMHBI M aHATM3UPOBATH MTOJTyYCHHBIE PE3yJIbTAaThl C YIETOM 33/1aHHOM
HOTPEITHOCTH U3MEPEHUIi;

o coOmoaTh MpaBHUia TEXHUKHM Oe30macHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;
o pasnu4yaTh ~ OCHOBHBbIE  IPU3HAKM  U3YYEHHBIX  (PU3MUECKUX  MOJENCH:

MaTepHaibHasi TOuKa, abCOMOTHO TBEPOE TENO, TOYSUHBIH UICTOUHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIEN b aTOMA, HyKJIIOHHAst MOJIEJIb aTOMHOTO SApa;

o XapaKTepu30BaTh NMPHUHLUIBI JEHCTBUS W3YyYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOpPOM HAa WX ONHCAaHUS (B TOM YHCIE: CIHIOMETp, MATYUKH ITOJIOKEHUS,
paccTosiHMST W YCKOPEHHWs, pPaKeTa, 3XOJOT, OYKH, IEePHCKOM, QoToanmapar, ONTHYECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuibCOHA), HMCIONB3Yys 3HAHUS O CBOWCTBAaX
(du3nUecKux ABICHUNA U HEOOXOJUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

J UCTIOJIb30BaTh CXEMbl M CXEMAaTUYHBIC PHUCYHKH M3YyYCHHBIX TEXHUYECKHX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOILIECCOB MPU PEUICHUU Yy4eOHO--
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl TIOCTPOCHUST H300paKEHUH B TUIOCKOM 3epKalie U
cobuparoIei TuH3e;

. MPUBOANTH TPHUMEPHI (HAXOIUTh HH(POPMAIHMIO O TPHUMEpPAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHUI B TIOBCEAHEBHOM JKM3HHU UIsA 0OecriedeHus: Oe30MacHOCTH
npu oOpamieHuu ¢ NpuOopaMH M TEXHUUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3/I0POBbS H
COOITIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Kalolle cpesie;

J OCYILECTBIIATh MOMCK HH(popMaIu (uU3N4YecKoro coxaepxkanus B HMHTepHere,
CaMOCTOSATENIEHO  (OPMYJHPYS  TIOMCKOBBI  3allpoCc, HAXOIUTh MYTH  ONpEACTICHHUS



JIOCTOBEPHOCTH TOJIYYEHHON MHPOpPMAIIMN Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJHUTEIbHBIX
HCTOYHUKOB;

J UCIOJb30BaTh TPU BBIIOJHEHMHM Y4YEOHBIX 3aJaHUN HAy4YHO--TIOIYJISIPHYIO
JAUTEpATypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHasbl, pecypchl ceTH MHTepHer,
BIaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHbIE ITMCHMEHHBIE M YCTHBIE COOOILICHHS Ha OCHOBE
UHPOPMALIUU U3 HECKOJIBKAX MCTOYHUKOB (PU3NYECKOTO COACPKaHUS, MyOIMIHO TPEICTABIATh
pe3ynbTaThl IMPOEKTHOM WM HCCIENOBATEIbCKOM JEATENBHOCTH, IIPH 3TOM TI'PAMOTHO
UCIIOJIb30BaTh U3yUEHHbIN MOHATHHHBIN anmapar nu3ydyaeMoro paszaena GU3UKU U COIPOBOKIATH
BBICTYIJICHHE NIPE3EeHTAalMel C y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 ®du3nka - HayKa 0 IpUpoae 2
1.2 dusnyeckre BEIIMINHBI 2
1.3 EcTecTBeHHOHAay4YHBIN METOJ] TO3HAHUS 2

Wroro no pazneny 6

Paznea 2. IleppoHavyanbHble CBeleHHS O CTPOEHHUH BelllecTBA

2.1 Crpoenue BemiecTBa 1

)9 JIBr>xeHne 1 B3aUMOICHCTBHE YaCTHII )
' BEIlIECTBA

2.3 ArperaTHbl€ COCTOSIHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBukeHune U B3auMo/ieiicTBHE Tel

3.1 Mexannueckoe OBUKEHUE 3

3.2 HNuepnus, Mmacca, IIIOTHOCTh 4

KonTpoJsbHble

padoThbI

IIpakTHyeckue

padoThI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK



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

3.3

Cuia. Buner cunn

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

4.1

4.2

43

4.4

[aBnenue. Ilepenaya naBnenus: TBEpAbBIMU
TeJIaMH, KUIKOCTSIMH U Ta3aMH

JlaBiaeHue xKuJIKOCTU

ATMocdepHOe naBiieHue

JlericTBUE XKUJIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPIUs

5.1

52

53

PaGora v MoLHOCTE

[IpocTeie MexaHU3MBI

MexaHnyeckast SJHeprus

Hroro no pasneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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8 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

1.1

1.2

CrpoeHue 1 cBONCTBA BEIIECTBA

TemnnoBsle poreccsl

Hroro no pasneny

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHUSA

2.1

2.2

23

24

DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aHUMOJICHCTBHE

IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
MarsuTHbIE SBICHUSA

DNIeKTpOMarHuTHasE MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Beero KonTpoJsbHble
padoThI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTHyeckue
padoThI

1.5

14.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

HaumeHoBaHMe pa3iesioB U TeM
NMporpamMmbIl

Ne i/m

Pa3zgen 1. Mexannueckue siBJICHHUSA

L1 MexaHnueckoe IBUKEHHE U CIIOCOOBI €ro

OIUCaHUA
1.2 BsaumonelicTBue Ten
1.3 3aKOHBI COXpaHEHUS

Hroro no pazneny

Pa3zgen 2. Mexanu4deckue KoJ1e0aHus U BOJHBI

2.1 MexaHnueckue KoJjieOanus

2.2 MexaHnueckue BOJHBL. 3BYK

Wroro no pasneny

KoaunuyecTBo yacoB

Bcero
padoThI

10

20 1

10

40

15

Paznen 3. DiieKTpOMArHMTHOE NOJIe M JIEKTPOMATHUTHBIE BOJIHBI

SHCKTpOMaFHI/ITHOG IIOJIC 1
QJICKTPOMATrHUTHBIC BOJIHbBI

3.1

Hroro no pazngeny

6

KonTtposabHbie

IpakTnyeckue

padoTbl

DJIEeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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Pa3gen 4. CBeToBbI€E ABJICHUSA

4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP

Hroro no pazneny

Pa3zgen 5. KBaHTOBBIE SIBJICHUS

5.1 Hcnyckanue v noriomeHne cBeTa aTOMOM
52 CrpoeHue aTOMHOTO sijipa
53 SnepHble peakuuu

Hroro no pasneny

Pa3nes 6. [loBTopuTebH0-00001a101M I MOYJIb

[ToBTOpenue u 0000IIEHUE CONEPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 xnacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

27

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
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