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COAEPXAHUE YYEBHOI'O IIPEJMETA «®U3UKA »
Kiacc — 7
YPOBEHb — 6A308blil

Pa3znes 1. ®u3uka u €€ poJib B IO3HAHUM OKPY/KAKOLIEro MUpa.

®dusuka — Hayka o npupone. SBimeHus npuponbl. PU3HUECKHE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNWYMHBL. V3Mmepenune Qusnueckux BenuuyuH. Duszndeckue MpHOOPHI.
[TorpemHocTh M3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecTeCTBEeHHbIE HAyKU U3Y4aloT MpUpory. EcTecTBeHHOHAYyYHBIN METO]
NO3HaHMs: HAOII0ZEHNE, TOCTAHOBKAa Hay4YHOIO BOIPOCA, BBIABUKEHHUE TUIIOTE3, SIKCIIEPUMEHT 110
IPOBEpKE THUIOTE3, O0bsACHEHHE HaOmonaemoro siBieHusa. OnucaHue (U3NYECKUX SBIECHUH ¢
IIOMOIIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHqucm/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBECTOBLIC SABJICHUS.
2. @usnyeckue npuOOPHI M TpoIeaypa MNPSMBIX H3MEPEHHH aHAJOrOBBIM M IH(POBBIM
npubopoMm.

Jlabopamopnuie pabomel u onvimeol.

OrnpezenieHne EeHbI ASNIEHUS Kbl H3MEPUTEIHLHOTO prbopa.

N3MepeHne paccTossHUM.

W3mepenne o0bEMa )KUIKOCTH U TBEPAOTO Tela.

Omnpenenenue pasMepoOB MalbIX TEINl.

N3Mepenne TeMinepaTypbl Mpy MOMOIITH KHIKOCTHOT'O TEPMOMETPA U IaTYMKA TEMIIEPATYPHhI.
[IpoBenenue ncciaea0BaHus MO IPOBEPKE FUIIOTE3BI: NaJTbHOCTh MOJIETA IIAPUKA, MYILIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.

ok wdE

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHUHU BelleCTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, T0Ka3bIBAIOLINE IUCKPETHOE
CTPOEHHE BEILECTBA.

JBmxenue yactul] BemiecTBa. CBS3b CKOPOCTHM JBHIXKEHHMS 4YacTUIl C TEMIIEpaTypoHu.
bpoynoBckoe maBuxkenue, auddysus. BzaummoneicTBHE UacTHI] BEIIECTBA: MNPUTHKEHHUE U
OTTaJIKUBAaHUC.

ArperatHble  COCTOSHHS ~ BEIECTBA: CTPOCHHME  TIa30B, IKUAKOCTEH U TBEPIBIX
(kpucralymyeckux) Tel. B3auMocBsA3b MEXIy CBOMCTBAMU BEUIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO JTBUKEHHUSI.
2. Hab6nronenue nuddys3un.



3. HaOmonenue sBJICHHM, OOBSICHSIONIMXCS TMPUTSHKCHHEM WM OTTAIKHUBAHHEM YaCTHIL
BEIIEeCTBA.

Jlabopamopusie padomut u onvimel.

1. Onenka quaMeTpa aToMa METOAOM PAJOB (C UCHOIb30BaHUEM (oTorpaduil).
2. OmbIThI IO HAOIIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI M0 OOHAPYKEHHIO ICHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKECHUSI.

Paznen 3. /IBu:keHMe U B3aUMO/IeiiCTBUE TeJl.

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMEpHOEe JBHkeHHE. CkopocTh. Cpennss
CKOpOCTb IPU HEPABHOMEPHOM JABHKEHUU. Pacu€r myTu U BpEMEHHU IBUKEHUS.

SIBnenne HHCPLUM. 3aKkoH HHCPLHUHU. B3aHMO,I[eI>'ICTBPIe TCJI KaK IMpUIruHa UBMCHCHH CKOPOCTU
JABMXKCHUS TCII. Macca kak MEpa MHCPTHOCTU TCJIA. IInoTHOCTH BCIICCTBA. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B CAMHUIIC 00BéMa BCIICCTBA.

Cuna kak xapakTepucTuka BzauMonencTsus tei. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CHJIBI C TIOMOIIBIO TMHAMOMETpa. SIBlIeHHEe TATOTEHHS U cuiia TshkecTH. Cuia TSKeCTH Ha JPYTrux
nnaHerax. Bec Tena. HeBecomocth. CrokeHHME CHJI, HANpaBJICHHBIX IO OJHOM MPSIMOIA.
PaBnopnelictByromas cuit. Cuna tpenusi. TpeHre CKOJbKeHUs U TpeHUE NoKos. TpeHue B mpupoe u
TEXHUKE.

[Hemoncmpayuu.

HaGnronenne MexaHn4ecKkoro IBUKEHUs Tela.

N3mepeHne CKOpOCTH IPSIMOJIMHEUHOIO JIBUKEHUS.
HabGnroienue sBneHNUsI HHEPLUH.

HaGnronenue n3MeHeHus CKOpOCTH IPU B3aUMOJEHCTBUHU Tell.
CpaBHeHuE Macc 110 B3aUMOJIEHCTBUIO TEIL.

CrnoxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

ok wnE

Jlabopamopuusie pabomut u onvimboi.

1. Omnpenenenue CKOpPOCTH pPABHOMEPHOIO JBMXKEHUs (IIapUKa B IKMJIKOCTH, MOJENU
HJIEKTPUYECKOI0 aBTOMOOMJIS M TaK jAajee).

2. OmpeneneHue cpenHeld CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa IO HAKIOHHOM

IUIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPAOrO TeNa.

OnbIThl, JIEMOHCTPUPYIOIIUE 3aBHCUMOCTb pACTsDKEHUS (IedopManuu) MPYKUHBI OT

MIPUIIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl TPEHHUsS CKOJBXEHHUS OT Beca Tela U
XapakTepa COIPHUKACAIOIINUXCS TOBEPXHOCTEM.

»ow

Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB..

Hasnenne. CriocoObl YMEHBIICHHUSI W YBEIUYCHUS JaBiicHUs. [laBieHHe Ta3a. 3aBUCHMOCTH
JIaBIICHUS Ta3a OoT 00bEMa, Temreparypsl. [lepenada naBieHus] TBEPABIMU TEIAMH, KHIKOCTIMHU H
razamu. 3axoH Ilackams. IlHeBmaruueckre MAIIUHBL 3aBUCHUMOCTL JABJIECHHUSA JKUIKOCTA OT
rnyounsl. ['mapocratudeckuit napagokc. Coobraroniuecs: cocyanl. ['uapaBindeckue MexaHU3MBbI.
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Atmocdepa 3emnu u aTrMocdepHoe AaBieHHE. [IpUUMHBI CYIIECTBOBAHUS BO3IYLIHON
obomoukn 3emmu. OmbiTr Toppuuerm. W3mepenwe armochepHOro naBiieHUs. 3aBUCUMOCTH
aTMOC(EepHOT0 ABJICHUS OT BBICOTHI HaJl YpOBHEM Mopsi. [IpuGops! iist u3MepeHus: aTMochepHOro
JaBIICHMSL.

JlelicTBUE KMJKOCTU U ra3a Ha MOrpY)XKEHHOE B HUX Telo. BrITankuparomas (apxuMenoBa)
cuia. 3akoH Apxumena. IlnaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

3aBUCHMOCTH JABJICHHS Ta3a OT TEMIIEpaTyphI.

[lepenaua naBiaeHus: KUAKOCTHIO U Ta30M.

Coolmiaromuecs: COCyIpl.

I'mppaBnnuecknii mpecc.

[IposiBnenue neicTBust aTMOCHEPHOro JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYXKEHHOW YacTH Tella M IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoue muaBaHus TEN: MJaBaHUE WM MOTPYKEHUE TNl B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEN TeNa U KUIKOCTH.

USRS S

~

Jlabopamopuuie pabomut u onvimboi.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa NOrpyXEHHOM B KUAKOCTh 4aCTH

Tena.

Omnpenienenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN Ha TENO, HOTPYKEHHOE B )KUJIKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, ICHCTBYIOMICH HA TEJIO B KUIAKOCTH, OT
Macchbl Tela.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEN CUIIBL, JEHCTBYIOLIEH HA TENO B
’KHMJIKOCTH, OT 00bEMaA MOrpyKEHHON B )KUJKOCTh YAaCTH T€NIA U OT IJIOTHOCTH KUJKOCTH.

5. KoHcTtpyunpoBanue apeomerpa WIM KOHCTPYMPOBAHHE JIOAKM U OIpeleleHue eé
IrPY30I0ABbEMHOCTH.

N

Pasznen 5. PaGoTa u MOIIHOCTb. DHEprus.

Mexannueckast pabotra. MoIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[TpumeHneHue npaBuia paBHOBECHUS pblyara K 0J10Ky. «3osoToe npaBuiio» Mmexanuku. KITJ[ mpocteix

MCXaHHU3MOB. HpOCTBIe MCXaHHM3MEBI B 6BITy 1 TCXHHUKC.

Mexanunyeckas sHeprus. Kunetudeckass u nmoreHuualibHasi sHeprus. [IpeBpaienue oqHOro
BHJIa MEXaHUYECKOI YHEPTUHU B IPYroi. 3aKOH COXPAHEHUsI SHEPTHH B MEXAHHUKE.

Jemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomel u onvimeal.



1. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUH TEJIa MO TOPU30HTAIBHON
ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUI paBHOBECHS pbluara.
3. WMsmepenue KII/] HakIOHHOH MIO0CKOCTH.
4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOW SHEPTUU.

Ki1acc — 8
YPOBEHb — 6a308blii

Pa3pen 6. TensioBbIe iBJICHUSA.

OCHOBHBIE TTOJOXKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU CTPOEHHUs BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJEKyJl. ONbIThl, MOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS MOJEKYJISPHO-
KUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, KUAKOTO M Tra3000pa3HOro COCTOsSHUI BemiecTBa. Kpucrammmueckue u
amop¢usie Tena. OObICHEHHE CBOWCTB Ta30B, KUIKOCTEH M TBEP/BIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETUYECKOM Teopun. (CMauumBaHWEe W KalWUISpHbIE sBIEHUA. TersoBoe
pacIIMpEeHNEe U CKaTHE.

Temneparypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TETUIOBOTO ABMKEHUS YacTUIl. BHYyTpeHHss
sHeprus. CriocoObl K3MEHEHUS BHYTPEHHEH SHEepTrUu: Terionepeaaya u copepiienne padborsl. Buabl
TEIJIONEepeIaur : TEIIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUYEHHUE.

KomuuectBo TemnoThl. YenbHas TEIUIOEMKOCTh BeIlIecTBA. TeriooOMeH M TeIIoBOe
paBHOBecHe. YpaBHEHHE TeIuioBoro OanaHca. [lnaBieHue W OTBepAeBaHUE KPHUCTALTHUECKHX
BelIeCTB. Y enbHas Temiora miasieHus. [lapoodpasoBanue u konneHcanus. Mcnapenue. Kunenue.
VYaenpHas TeruioTa mapooOpa3oBaHMs. 3aBHUCHUMOCTb TeMIIepaTypbl KHIEHHs OT aTMoc(epHOro
JTaBIICHHUSL.

BnaxxHocTh Bo31yXa.
DHeprus TomuBa. Y ieibHast TEeNja0Ta CropaHusl.

[Mpunmns! padotsl TermoBbix aeurateneit KIJ] terioBoro nuratens. TemnoBsie qBUTATETN
Y 3alll1Ta OKPYKAIOLIENH CPEeIb.

3aKOH COXpaHEHUS U MIPEBPAILCHUs SHEPTUHU B TEIJIOBBIX MPOIECCaX.
Jemoncmpavyuu.

Ha6nronenne 6poyHOBCKOTO IBUKCHHUSI.

Ha6nronenue muddysun.

HaGmonenue sBiaeHniI cMaurBaHUs ¥ KAWUISIPHBIX SIBICHUH.

Habo1eHne TerIoBoro paciimpeHus Tell.

V3MmeHeHne naBleHus Ta3a Npu U3MEHEHNH 00bEMa U HarpEeBaHUU WIIN OXJIAXKICHUU.
[IpaBuna usmMepeHus TeMIepaTypsbl.

Bunpel remionepenaymn.

OxJaxieHre Ipu COBepIICHUH PabOThI.

HarpeBanue npu coBepiiieHHH paboThl BHEITHUMH CHUJIAMH.

10 CpaBHeHuE TEMIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

5
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11. HaGmronenue kumnenus.
12. HaGiroieHre TIOCTOSTHCTBA TEMITEpaTypPhl IIPH TUTABJICHUH.
13. Mojenu TeIUIOBBIX ABUTaTENEH.

Jlabopamopnuie padbomel u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYIISIPHOTO IIPUTSAKEHHUSL.

OnbITHI O BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIK caxapa.

OnbITH 1O HAOTIOACHUIO TETIJIOBOT'O PACIIMPEHUSI TA30B, KUIKOCTEH U TBEPABIX TEIl.

Omnpezenenue AaBiaeHUs BO31yXa B OalioHe IIIPULIA.

OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHMSI BO3AyXa OT €ro o0bEMa U HarpeBaHUs

WJTH OXJIQKICHUSI.

6. IlpoBepka THUIOTE3bl JIMHEWHOW 3aBHCHUMOCTH JUIMHBI ~ CTOJNOMKA KHJIKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIeparypsbl.

7. HaOmroneHve n3MeHeHUsI BHYTPEHHEH YHEPTUU Tejla B pe3yabTaTe Terlonepeiau u padboThl
BHEIIHUX CHUJI.

8. MHccrnenoBanue sBIEHHS TEIIOOOMEHA IMPU CMEIIMBAHUN XOJIOJHON M TOpsiueii BOBI.

Omnpenenenye KOJIWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOHM MpU TEIIOOOMEHE C HarpeThiM

METAIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliecca ucrapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TETJIOTH TUIABJICHUS JIbA.

akrwnE

©

Pa3nen 7. JiaekTpryecKue 1 MATHUTHBIE SIBJICHHS.

Onextpuzanus Tena. JlBa pona 3JIEKTpUUYECKUX 3apsaioB. B3auMonelcTBre 3apsyKEHHBIX Tel.
3akoH KynoHa (3aBHCHMOCTH CHJIBI B3aUMOJEHCTBMSI 3apsDKEHHBIX TENN OT BEJIMUYMHBI 3apsi/ioB U
pPacCTOSHUS MEXY TEJIaMH).

DnekTpuueckoe mone. Hampspk€HHOCTH snekTpuueckoro moms. [lpuHunmm cymnepro3uiuu
AIEKTPUUECKUX MOJEeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsoB. DIeMeHTapHbIN dyeKTpudeckuii 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TNANEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTr0 3apsiia.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS JIJIEKTPUYECKOro ToKa. VcTOuHUKU
MOCTOSSHHOT'O TOKa. JIeMCTBUS 3IEKTPUYECKOrOo TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKUM TOK B JKUJIKOCTSX U Ta3ax.

Onexrpuueckas nemnb. Cuiia Toka. JeKTpuyeckoe HanpskeHue. ColpoTHBIEHUE IPOBOIHUKA.
VYaensHoe compoTuBieHHE BemecTBa. 3akoH Owma i ywactka uenu. IlocnenoBarenbHoe u
napanjebHOe COeAMHEHUE TPOBOIHUKOB.

Pabora u MoIIHOCTD 3eKTpUYecKoro Toka. 3akoH Jxoyns—JleHmna. DnekTpuueckue 1enu u
HOTPEOUTENH AIIEKTPUUECKON SHEprun B ObITy. KOpoTKOe 3aMbIKaHUeE.

IlocTtossHHBIE MarHuThl. B3anMojelcTBHME I[MOCTOSHHBIX MArHUTOB. MAardmTHOE IIOJIE.
MaruuTHOe mnoje 3eMJid U €ro 3HauYeHue Uil Ku3HU Ha 3emie. OnbIiT Opcrega. MaroHutHoe mose
AIEKTPUUECKOro ToKa. [IpruMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBuEe MarHUTHOIO MOJISI Ha



MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb TOCTOSHHOTO TOKa. Vcronb3oBaHue 3eKTpoIBUraTescii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes.  SIBneHue  snexkTpoMarHUTHOM — mHAykuMu. IlpaBuno  Jlenna.
Onekrporeneparop. CrocoObl TOMYYEHUS OSJIEKTPUUYECKON HSHEPTHH. ODJIEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJieKTpu3anus Teil.

JIBa pojia 2JIEKTPUUECKHUX 3apsiIOB U B3aUMOJICHCTBUE 3apPSIKEHHBIX TEJI.
YCTpOoiCTBO U IEHCTBUE SIIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAsE MHTYKIIUS.

3aK0H COXpaHEHUS HIEKTPUUECKUX 3apsiI0B.

[TpoBOAHUKH U TUAIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cToYHMKN TTOCTOSIHHOTO TOKA.

JlelicTBUSI 3JIEKTPUYECKOTO TOKA.

0. DnexkTpuYecKkuid TOK B )KUIKOCTH.

11. T'a30BbIit pazpsia.

12. I3amepenune cuiibl TOKa aMIIEPMETPOM.

13. U3mepeHue 3MeKTPUUECKOro HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar 1 Mara3uH COIPOTUBJICHU.

15. B3zaumoieiicTBuE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHie HEBO3MOXKHOCTH Pa3/IeJICHHs MMOJIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX TTOJICH TOCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHoe 1nosie Toka. JIeKTPOMarHuT.

20. JleficTBME MarHUTHOIO TIOJIS HA POBOJAHUK C TOKOM.

21. DneKTpoABUTATENb TOCTOSTHHOTO TOKA.

22. VccnenoBanue sIBJICHUSI SJICKTPOMAarHUTHOM MHTYKITUH.

23. OnbiTel Papagest.

24. 3aBUCUMOCTh HANPABIICHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHIA €r0 BOZHUKHOBEHUSI.
25. DIeKTporeHepaTop MNOCTOSHHOIO TOKA.

B©Ooo~NOUAWNE

Jlabopamopuovie pabomot u onvimel.

OnbIThI IO HAOIOICHHUIO SJEKTPU3AIMH TeJI MHAYKIIUEH U TPU COMPUKOCHOBEHUH.

HccenenoBanue 1eHCTBUS 3JIEKTPAYECKOrO MO HA IPOBOJHUKH U TUIJIEKTPUKH.

Co6opka 1 mpoBepKa pabOThI AIEKTPUUECKON IETTH MTOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHne HaNPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 PEe3UCTOp, OT CONPOTUBICHUS

pe3rcTopa 1 HAIpsKEHUs Ha PE3UCTOpE.

7. ONBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIEKTPUIECKOTO COMPOTUBIICHUS MTPOBOTHUKA OT
€ro JUIMHBI, IUIONA/IU IONEPEYHOr0 CEYeHHs U MaTepuaa.

8. IlpoBepka mpaBmiia CIOKEHHUS HANpsDKEHUH MpPHU IOCIEN0BATEIbHOM COEAMHEHUH JABYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia IJisi CHITBI TOKA TIPH MAPAILICIIEHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboTHI AEKTPUUECKOTIO TOKA, UTYILIETO Yepe3 pe3UCTOp.

11. Onpenenenrie MOIIHOCTH 3JEKTPUUYECKOT O TOKA, BBIIEISEMON HA PE3UCTOPE.

ok wdE
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12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHHS Ha HEH.

13. Onpenenenne KI1J] narpeBarens.

14. ccnenoBaHnre MarHUTHOT O B3aMMO/IEHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOT O 1OJISE TOCTOSIHHBIX MarHUTOB MPU UX 00bEMHEHUH U pa3/ieiCHUN.

16. MccnenoBanne AEHCTBHSI AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, NEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KAaTyIIKM C TOKOM M
MarHuTa oT CHJIbI TOKA U HaIPaBJIEHUS TOKA B KaTYIIIKE.

18. N3yuenne nelCTBUSI MArHUTHOTO TIOJISI HA TTPOBOJHHUK C TOKOM.

19. KoHncTpyunpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. Uzmepenue KI1J] anexkTponBUraTenbHOM YCTaHOBKH.

21. OnBITBI 110 HMCCIEOBAHUIO SIBJICHUS DIIEKTPOMArHUTHOM WMHIYKIWHU: WCCIIEI0BaHHE
M3MEHEHUI 3HaYCHMs U HaIIPaBJICHUs MHIYKLIMOHHOIO TOKA.

Kiacc — 9
YPOBEHb — OA308b111

Pazpen 8. Mexannueckue siBJeHHA.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTENBHOCTh
MEXaHWYECKOro JBWXKECHMS. PaBHOMepHOe npsMONMHEWHOe IBrkeHHe. HepaBHomepHOe
npsIMONIMHENWHOe JBUkeHHe. CpenHsAss W MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOe MpsiMonuHelHOe ABuxkeHHe. CBoOomHOe maaeHue. OMbITHI
lanunes.

PaBHOMepHOe nBHXKeHHE O OKpyxkHOCTH. [lepuox u wacrora obOpamenus. Jluneiinas u
yriaoBasi cCKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

Ilepsbiit 3axkoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IIpuHinun
CYNEPIIO3ULIMH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: cuia TpEeHMsI CKOJIBKEHUS, CHJIa TPEHUS TOKOS,
JIPYrue BUIbI TPEHUS.

Cuiia TSHDKECTH U 3aKOH BCEMUPHOTO TSATOTEHHS. Y CKOpeHHEe CBOOOTHOT0 NajieHus. J|BiKeHHe
ianet Bokpyr Comnxia. [TepBas kocMudeckas CkopocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOi TOUku. AOcomoTHO TBEpAOe Teno. PaBHoBecue TBEPIOro Tena ¢
3aKpEIUIEHHON OChIO BpallleHUsl. MOMeEHT cuiibl. LIEHTp TsKeCTH.

Nmnynsc Tena. W3menenue ummynbca. MMmynabc cuiibl. 3aKOH COXpaHEHUST HMMIYJIbCa.
PeakTuBHOE IBMKEHUE.

Mexanunueckasi pabota u MOITHOCTh. PaboTa cui TshKecTH, ynpyroctu, TpeHus. CBs3b SHEprun
U pabotel. [loTeHnmanpHas Heprus Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHiuansHas
sHeprus cxkaroil npyxuubl. Kunernueckas sHeprusi. Teopema O KMHETHYECKOW SHEPrUU. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPTUU.

emoncmpayuu.
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Hab6nronenne MexaHn4ecKoro IBUKEHHUS Tella OTHOCUTENBFHO Pa3HbIX Te OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUI JBUKEHHS OJHOTO M TOrO K€ TeJla OTHOCUTENBHO Pa3HbIX
TE€J OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUs IPSAMOJIMHENHOT O IBUKCHUS.

HccenenoBanne NpU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHHUSL.

HabGmronenue qBuKeHuUs Teja 1o OKpYKHOCTH.

Habmronenne MexaHn4eckux sIBJICHUMN, MPOUCXOIAIIMX B cucTeMe orcuéra «Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBIYKCHHH OTHOCUTENIbHO KaOnHeTa (PU3HKH.

3aBUCHMOCTb YCKOPEHHs Te€Ja OT MACCHI TeJla U JEHCTBYIOIIEN Ha HETO CUJIBI.

HaGroenue paBeHcTBa CUJI IPH B3aUMOAEHCTBUH TeEJl.

M3menenue Beca Tena npu yCKOPEHHOM JIBUKECHHH.

Ilepenada uMIysbca Ipyu B3aMMOZIEHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU MIPH B3aUMOJICHCTBUHU Tell.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

CoxpaHeHHne UMIYyJIbCca IPU a0COIIOTHO YIIPYIOM B3aUMOJICHCTBUY.

HaGnroienue peakTUBHOTO JIBUKEHUS.

CoxpaHeHre MeXaHU4eCKOW YHEPTHH MTPU CBOOOJHOM TIaJICHHH.

CoxpaHeHMEe MEXaHMYECKON YHEPTUH IIPU IBUKEHUU Teja MO JCHCTBUEM MIPYKUHBL.

Jlabopamopusie padomut u onvimel.

> ow

©oNo

10.

11.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajbHEWIIero paBHOMEPHOI'O JABMXKEHHs LIapuKa
NN TCIICKKU.

Omnpenenenue cpeHel CKOPOCTH CKOIbKEHUsI OpycKa WiIH ABUKEHUSI IIapUKa 110 HAaKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne yCKOpeHUs Tea IPU PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJIbHOW CKOPOCTH.

[TpoBepka runoTe3sl: €Ciu MPU PABHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJIbHOH CKOPOCTH ITyTH
OTHOCATCA KaK psan HEUYETHBIX YuCeii, TO COOTBCTCTBYIOIIHEC IMPOMECIKYTKH BPEMCHU
OJIMHAKOBBI.

I/ICCHCI[OBB.HI/IG 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CUJIbI HOPMAJIbHOT'O JaBJICHUS.
Omnpenenenne K03 uneHTa TpeHUs CKOIbKCHHUS.

Onpenenenne )xECTKOCTU NP YKUHBI.

Onpeznenenue paboThl CHIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUH TEJIa MO TOPU30HTAIBHON
IIOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI  YIPYrOCTH MpU MOABEME TIpy3a C HCHOIb30BAHUEM
HEMO/ABUYKHOT'O U MO/IBUYKHOTO OJIOKOB.

N3ydeHnne 3aKk0Ha COXpAHEHUS SHEPTUH.

Pazgen 9. Mexannueckue Koie0aHusd U BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOAHWI: TEpHOJ, YacToTa,

aMIUTUTy/a. MaremMaTudeckuii W MPYKUHHBIM MasTHUKH. [IpeBpallleHHMe 3HEpPruu IMpu
KOJ1€0aTENbHOM JIBUKCHUU.

3aTyxammHe KoJIeOaHus. BBIHY)KI[CHHLIe konebanus. Pe3onanc. MexaHHYeCKHE BOJIHBI.

CBoiicTBa MexaHM4eCKUX BOJH. [IpoonbpHbIe U MToNepeyHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTD €€
pacnpocTtpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKoOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHne 3ByKa. H(pa3ByK U yabTpa3BYK.

9



Jemoncmpayuu.

HabGnronenue koneGanuii Tes oA AeMCTBUEM CUJIBI TSDKECTU U CUJIbI YIPYTOCTH.
HabGnronenue koneGanuii rpy3a Ha HUTH M Ha IPYXKUHE.

Habmroienne BoIHYKICHHBIX KOJI€OaHU U pe30HaHca.

PacnpocTpanenue mpogoJibHBIX U ONEPEYHBIX BOJIH (Ha MOJEIH).

HabroieHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

AKyCTHUYECKHI pe30HaHC.

I

Jlabopamopusie padomut u onvimel.

=

Ormpenienenye 4acToThl ¥ Mepuojia KoiedaHuii MaTeMaTH4eCKoro MasiTHUKA.

OmnpezeneHne 4acTOTHI M EpHOAa KoeOaHu| NMPy>KUHHOTO MasgTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH TEpUOJia KOJIEOAHUH TOBEIIEHHOTO K HUTH Ipy3a OT JUTUHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KOIeOaHUI MIPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a.

5. TlpoBepka HE3aBHUCHMOCTH IEpHOJa KOJeOAHUW Tpy3a, MOABCIICHHOTO K HUTH, OT MAacChl
rpysa.

6. OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEepHOJa KONeOaHU MPYKMHHOTO MasTHUKA OT
MacChbl I'py3a U XKECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHHsI CBOOOTHOTO TaCHUSI.

N

Pa3nen 10. DiekTpoMarHuTHoOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MoJe. DIEKTPOMarHuTHbIe BOJHbI. CBOMCTBA 3J€KTPOMATHUTHBIX BOJIH.
[ITxana 3neKTpOMarHUuTHBIX BOJIH. MICIOIb30BaHKE 3IIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.
emoncmpayuu.

1. CaoiicTBa JIEKTPOMATHUTHBIX BOJIH.
2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopusie padomut u onvimel.
1. N3ydeHue CBOICTB 2JIEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe SIBJICHHUS.

JlyueBass mopenb cBera. Mcrounuku cBerta. IlpsiMoiMHENHOE pacCIpOCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[MpenomieHue cBera. 3aKOH MpeloMIIeHHs cBeTa. [loHOE BHYTpEHHEE OTPaKCHUE CBETa.
Hcnons3oBanue moiaHOro BHYTPCHHETO OTPAXXCHUA B OIITUYCCKUX CBECTOBOAX.

Jlunza. Xon nyueit B muH3e. Ontudeckas cucrema ¢oroanmnapara, MUKPOCKOIA B TEJIeCKOIa.
I'1a3 kak onTuyeckas cucreMa. biin30pyKkoCcTs U JaIbHO30PKOCTb.

Paznoxenune Gemoro csera B crniekTp. OnbiTel HptoToHa. CriojkeHHE CIIEKTPabHBIX I[BETOB.
Hucniepcus ceera.
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Jemoncmpayuu.

[IpsimonuHeHOe pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pa)keHUil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBeTa.

OnTuyueckuii CBETOBO/I.

Xox mydeii B coOuparomiei JmH3e.

XoJ 1yder B pacCerBarollen JUH3E.

[Tomyuenue n300paskeHUN C TOMOIIBIO JIH3.

. [puanmn neiictBus ¢oroanmapara, MUKPOCKOIA U TEIECKOIA.
10. Mogerns riasa.

11. PaznoxkeHnue 6em0ro cBeTra B CIEKTP.

12. Tlony4enue Georo cBera Mpu CIOKEHUH CBETa Pa3HbIX [[BETOB.

CoNooakwnE

Jlabopamopuusie padomut u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOT'O JIy4a OT yrijia MajeHusl.

W3ydeHre XxapaKTepUCTUK U300paKEHUS IPEIMETA B INIOCKOM 3€pKaJe.

HccnenoBanne 3aBHCHMOCTH yIJia MPEJIOMIICHHS CBETOBOTO Jiyda OT Yrjla THajJeHHs Ha
TPaHUIIEe «BO3TyX—CTEKIIO.

[Tonyuenue n300paskeHUI ¢ TOMOIIBIO COOUPAIOIIEH TUH3HI.

Omnpenenenne (HOKYCHOTO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIICH JTNH3HI.

OMnBITHI TIO PA3TI0KEHUIO OETIOr0 CBETA B CIICKTP.

OMBITHI O BOCIIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOIEHUH Yepe3 IBETOBbIE (DUITBTPHI.

wnN e

No ok

Pa3nen 12. KBanToBbie IBJICHUA.

OmnbiTel Pesepdopna u mimanerapnas monenb aroma. Mozaens aroma bopa. Mcnyckanue u
IIOIVIOIICHHE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, OeTa- u ramma-usnydenus. CTpoeHre aToMHOTo sijipa. HykinoHnHas
MOJIeTTb aTOMHOTO sizipa. M3oronsl. PagnoakTuBHbIe nipeBpanieHus. [lepuon momypacnaga aTOMHBIX
anep.

SnepHpie peakuuu. 3aKOHBI COXPAHEHHs 3apsSIOBOTO M MACCOBOTO YHCEN. DHEPTUs CBS3H
aToMHBIX sfep. CBs3b Macchl M dHEpruu. Peakuuu cuHTe3a U AeseHus sjaep. VICTOUHUKH dHEprumn
ComHia u 38631,

Snepnas sHepretuka. JlelicTBUS paiiOaKTUBHBIX U3TYyYCHHUH Ha KUBbIE OPTaHU3MBI.
emoncmpayuu.

CrHeKTpsl U3J1y4€HHUs U TOIJIOIIEHNS.

CrieKTphl pa3IMyuHbIX T'a30B.

Crnektp BomOpoOAa.

HabGnronenue TpekoB B kamepe Buiibcona.

Pabora cuérurika MOHU3UPYIOIIUX U3TyYEHHH.

Perucrpanus uziny4eHus NpUPOAHBIX MUHEPATIOB U ITPOJYKTOB.

ok wdE

Jlabopamopnovie padomut u onvimel.
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HaGroieHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3Ty4EHUS.

2. HccrnenmoBaHwe TpPEKOB: HM3MEpPEHHWE OJHEPTUM YACTHIBI MO TOPMO3HOMY IyTH (110
dotorpadusm).

3. HM3mepeHue paanoakTUBHOTO (oHA.

[HoBTOPHUTEIBLHO-0000 110N MOAYJIb.

[ToBTOpUTENHEHO-0000IIAOIIMI MOTYJIb MPEIHA3HAYEH JIJII CUCTEMATH3aIluu U 0000IIEeHUS
MPEIMETHOTO COJEPAHUS U OMBITAa IEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHH BCETrO Kypca
¢u3uKy, a Takke IS MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (hU3MKe IS
00ydJaroImuxcs, BBIOPABIINX 3TOT y4EOHBINA MPEIMET.

[Ipu n3ydeHnn TaHHOTO MOAYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI IESITEIbHOCTH, HA
OCHOBE KOTOpBIX 00€CreunBaeTcsi JOCTHKEHUE MPEIMETHBIX M METalpPeAMETHBIX IIAHUPYEMBIX
pe3yapTaToB OOyueHHUs, (OpPMHUpYETCS €CTeCTBEHHOHAy4yHas TPaMOTHOCTb: OCBOEHHE HAay4HBIX
METOJIOB HCCJIEJOBAaHUsl SIBICHUN TNPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBICHITH
dbu3nUecKue sSBJICHUS, PUMEHSIS TIOJTyU€HHbBIE 3HAHMS, PEIIaTh 3a/1a4, B TOM YHCIIe KAUYeCTBEHHBIE
U DKCIIEpUMEHTAJIbHbIEC.

[IprHIMIIMAIBHO AEATEIBHOCTHBIN XapaKTep AaHHOIO pas3zeiia PEaIn3yeTcs 3a CYET TOro, 4YTo
00y4JaroIuecst BHIIOIHSIOT 3aJaHNs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBC IMOJTYYCHHBIX 3HAaHUH pacriodHaBaTb U HAY4YHO O6’b$ICHSITb (1)I/I3I/I‘-IGCKI/IC SABJICHUS B
OKpY>Karolle Npupojie U MOBCETHEBHON KU3HH;

HCIIOJIB30BATh HAYYHBIC METOAbI HCCICIOBAHUA (1)I/I3I/I‘~ICCKI/IX HBHCHHﬁ, B TOM YHCIC I
IMPOBEPKHU I'MITIOTE3 U IOJIYUCHUSA TCOPECTUUCCKNX BbIBOOB;

OOBSICHSTH HAayY4YHBIC OCHOBBI HanOojee BaKHBIX I[OCTI/I)KGHI/II;'I COBPCMCHHBIX T€XHOJIOI‘HI71,

HampuMmcep, MPaAKTHUYCCKOIr'o HCIIOJIb30BaHHA PA3JIMYHBIX HCTOYHHUKOB SHCPTrHMM Ha OCHOBC 3aKOHa
MMpEeBpalICHUA U COXPAHCHUS BCCX U3BCCTHBIX BUAOB SHCPTHUHU.
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IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«®HU3UKA» (BA30BBI YPOBEHB) HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

N3yuenne U3k Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs HAMPABICHO HA JIOCTHIKEHUE
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIETATOB.

B pesynbTare usydenus Gpu3MKu Ha ypOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus y 00y4aromerocs
OynyT chopMUPOBaAHBI CIACTYIONINE JIMYHOCTHBIC PE3YIbTAThl B YACTH;

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

] mposiBJIEHHE UHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (PM3NUYECKOM HAayKu;
] IeHHOCTHOE OTHOLLIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

] TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHM OOLIECTBEHHO 3HAUMMBIX U ATHYECKUX
po0ieM, CBSI3aHHbBIX C MPAKTUUECKUM NIPUMEHEHUEM JOCTHKEHUH (Hr3uKu;

] 0OCO3HaHNE BaXHOCTH MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTU YUEHOT0;

3) 3cTeTHYeCKOro BOCIHTAHMS:

] BocnpuATHE OSCTETUYECKUX KauecTB (uU3Mueckol HayKu: €€ TapMOHMYHOIO IOCTPOCHMS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

] oco3HaHME LIEHHOCTH (U3NYECKOM HayKM KaK MOLIHOTO MHCTPYMEHTA IO3HAHMs MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIIAIOLIEH KYJIBTYPHI;

] pa3BUTHE HaY4YHOU JTI0003HATEIBHOCTH, HHTEPECA K CCIIEI0BATEIBCKOM 1A TENFHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOLUMOHAJIBLHOI0 0JIATONOJYYHS:

] oco3HaHME IIEHHOCTU 0€30IacHOro o0pa3a >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE,
BXHOCTU TpaBUJI 0€30MacHOro IMOBEAEHUS Ha TPAHCIOpPTE, Ha JOPOrax, C IJIEKTPHUECKUM H
TEIUIOBBIM 00OPYJIOBaHUEM B JJOMAILITHUX YCIOBUSIX;

1 cpopMHUpOBaHHOCTH HaBbIKa peIeKCHH, IPU3HAHKE CBOETO ITpaBa Ha OLIMOKY U TaKOI'o e MpaBa
y IpYroro 4ejoBeKa;

6) TPyA0BOr0 BOCIUTAHMS:

] akTMBHOE ydYacTHe B pELICHMM IpaKTHMYeCKHX 3agad (B paMKax CeMbH, 00pa30BaTebHON
OpraHu3aliy, TOpo/ia, Kpast) TEXHOJIOTMYECKON U COIIMAIbHON HANPAaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIeCcKuX 3HAHUM;

] MHTEpec K NPaKTUYECKOMY M3y4EHHIO PO(ECCHii, CBA3aHHBIX C (PU3UKOI;

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA:

] opueHTanMs Ha IpUMEHEHNE (PU3MUECKUX 3HAHHM JUIS PEeIIeHHs 3a7a4d B 00JIAaCTH OKpY’Karolen
Cpelbl, INIAHUPOBAHUS IIOCTYIKOB M OLICHKH UX BO3MOKHBIX IOCIEACTBUAN ISl OKPYKAIOLIEH Cpe.Ibl;
] oco3HaHKE TI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPo0JIeM U MyTel UX peIIeHus;

8) aganTannu K M3MEHSIIOIIUMCS YCJIOBUSIM COLMAIBHON U MPHPOIHOI cpelbl:

] HOTpeOHOCTh BO B3aMMOACHCTBUU IIPU BBIIOJIHEHUH HCCIEIOBAHUN U IMPOEKTOB (PU3MUECKON
HAIpPAaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYIHX;

(] IOBBILIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIBHOCTD;

] moTpe6HOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4Hcie (HOPMYIMPOBATH MJECH, IOHSATHS,
TUIOTE3bl 0 GPU3NYECKUX O0BEKTaX U SBICHUIX;

1 oco3HaHue 1e(UIIITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

] niIaHMpPOBAHKME CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHU;

[] cTpemiieHHe aHAIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPO/IbI, O0IIECTBA U S3KOHOMUKHU, B TOM
YHCIIe C UCIIOIb30BaHUEM (PH3UUECKUX 3HAHUM;

[] oLleHKa CBOMX JIEHCTBUM C y4ETOM BIIMSHUS Ha OKPYXKAIOMIYIO CPEly, BOSMOMXHBIX I100aIbHBIX
MOCJIEICTBUH.
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METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbrare ocBOeHMs IPOrpaMMsl 110 U3UKE Ha YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHus y
oOyuwaromerocst ~ OyayT  copMUpOBaHBI MeTanpeaIMeTHble  Pe3yJbTAThl,  BKIIOYAIOIINE
MO03HaBaTeNbHbIE YHUBEPCAIbHbIE yueOHbIE IEHCTBUS, KOMMYHHUKAaTUBHbIE YHUBEPCAJIbHbIE yUEOHbIE
JeWCTBUS, pEryasSTUBHbIC YHUBEpPCAIbHbIE ydeOHbIE AEHCTBUSL.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eliCTBUA
Ba3oBble JJornuyeckue JeicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHHI);

YCTaHABIMBATH CYIIECTBEHHBIN TPU3HAK KJIacCU(DUKAIIMK, OCHOBAHHUS JJ1s1 OOOOIICHUS ¥ CPABHEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKkTax, JaHHBIX U HaOJIIOICHUSX,
OTHOCSIIMXCS K (PU3UYECKUM SIBIICHHSIM;

BBISIBJISITH TPUYUHHO-CIICJICTBEHHBIE CBSI3M MPU W3YYCHUH (PU3UYECKHX SIBICHUN U TPOIECCOB,
ACJIaTb BBIBOABLI C HCIIOJIB30BAHUCM JCAYKTUBHBIX W HWHIAYKTHBHBIX yMO3aKJ'IIO‘-IeHI/II\/JI, BBIIBUT'AaThb
THIIOTE3bI O B3aUMOCBSI3SIX (PU3NYCCKUX BEITHUNH;

CaMOCTOSITeNILHO BEIOUPATh CIIOCO0 pelieHus yueOHoM (hru3nueckoil 3a1aun (CpaBHEHNE HECKOJIBKIX
BAapHWaHTOB PCHICHUA, BI)I60p HaI/I6OJIee IoaAXoagIero ¢ y‘~IéTOM CaMOCTOATCIIBHO BBIJACIICHHBIX
KpUTEPHUEB).

ba3oBble ucciaegoBareabcKue AeiicTBUS .

HCII0JIb30BaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUI NHCTPYMEHT ITO3HAHUS;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHY OIBIT, HECJIOXHBIA (U3NYeCKuit
JKCIIEPUMEHT, HEOOJbILIOE UCCIIeI0BaHUE (PU3NYECKOTO SABIICHUS;

OLIEHMBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(GOPMAITUIO, TOTYUYEHHYIO B X0JI€ UCCIICIOBAHUS
WM SKCIIEPUMEHTA;

camocCTOosITeNIbHO (hopMynupoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM IPOBEIEHHOTO
HaOJII0/IeHUS, OIbITA, UCCIICI0BAHMS;

IPOTHO3MPOBATH BO3MOXKHOE JajibHEMIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIABUTAThH
MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Paborta ¢ nngopmanmeii:

HIPUMEHSTh pa3IMYHble METO/Ibl, HHCTPYMEHTHI U 3allpOChl IPU MOMCKE U 0TOOpe HHPOPMALIUU WIIH
JAHHBIX C YUETOM MPEAT0KEHHON yueOHOl Ppu3nueckon 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NH(DOPMALIUIO PA3IMUHbIX BUIOB U GOpM
IPECTaBICHNUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO (hOpMY MpeACTaBIeHUs MH()OpMAIK U WITIOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXEMaMHU, JuarpaMmMaMu, HHOW rpadukoi 1 ©X KOMOMHALIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcalbHble YUeOHbIe NelCTBHUSA:

B XO7I¢ 00CYXICHHs yueOHOro MaTepHala, pe3yJIbTaToB JJa00OpaTOPHBIX pabOT U MPOCKTOB 3a1aBaTh
BOIMPOCHI 10 CYIIECTBY 00CYKIaeMOi TEMBbI U BBHICKA3bIBATh UCH, HAIICIEHHBIC HA PEIICHUE 3a1auu
U TIoJIIep KaHue OJ1aroenaTeIbHOCTH OOIIEHNS,

COIOCTABJIATh CBOM CYXJCHHS C CYXKICHHSAMH JPYTMX YYaCTHHKOB Juajiora, OOHApyXKHBaTh
pa3IM4Ke U CXOACTBO MMO3ULINN;

BI)Ipa)KaTI) CBOIO TO‘-IKy 3p€HPI$I B YCTHBIX U IIMCBbMEHHBIX TECKCTaX,
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NyOJIMYHO TIPEJCTABNISATH PE3YIbTAThl BBIIOJTHEHHOIO (PU3WYECKOr0 OIbITa (IKCICPUMEHTA,
WCCIICIOBAHMUSI, IPOCKTA);

MOHUMATh ¥ HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHUAYAIbHONW PabOTHl MpU pelIeHUU
KOHKPETHON (PU3NYIECKON TPOOIIEMBI;

MPUHUMATH II€JIM COBMECTHOW JESTEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€ JOCTUXKECHHIO:
pacnpeaensTh poiiu, 00CyK/IaTh MPOLIECCHl U Pe3yNIbTaThl COBMECTHON pabOThl, 000011aTh MHEHUS
HECKOJILKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3ysIbTaTa MO CBOEMY HaIPaBICHUIO U
KOOPJIMHUPYSI CBOM JIEUCTBHS C IPYTMMHU YIEHAMU KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMUN NPOAYKT MO KPUTEPUAM, CaAMOCTOSTEIHLHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHBIC yHUBepCcaIbHbIe y4eOHbIE 1eiiCTBHA

Camoopranuzanms:

BBISIBJISITH MPOOJIEMbI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOIUX JJIsl peleHus: (pru3nuecKux
3HAHUI;

OPUEHTHUPOBATHCA B PA3IMYHBIX MOJXO0JAX MPUHATHS pEHICHUN (MHIUBUIyaIbHOE, TMPUHATHE
pelieHus B rpynie, NpUHATHE PEIICHUH TPYITION);

CaMOCTOSITENTFHO COCTABIIATh AITOPUTM pelleHus] PU3NYecKor 3aJauul UK TJIaHA MCCIEIOBaHUS C
y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH IMpeJiaracMbie
BapHaHThI PEILICHUI;

JenaTth BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlleHUE.

CﬁMOKOHTpOJ’lb, AMOIMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllU U IIpeJyUlaraTh IJ1aH €€ N3MEHEHNUS,

OOBSICHATh MPUYMUHBI JOCTHKEHUS (HEOCTHUKEHUS) Pe3yJbTaTOB JAESITEIbHOCTH, JaBaTh OLEHKY
NpUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHBBI B JICITEIBHOCTD (B TOM YHUCIIE B XO BBIITOTHEHUS (PU3NUECKOT 0 UCCIIETOBAHMS
WIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, W3MEHMBIIMXCS CHUTYalui, YCTaHOBJIEHHBIX
OLINOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHNBATh COOTBETCTBUE PE3YJIbTAaTa LEIU U YCIOBUM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WM JUCKYCCHM HAa Hay4yHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NPU3HABATh CBOE MPAaBO Ha OMIMOKY MpH peleHUH (U3NYECKUX 3aJad WIM B YTBEPXKICHHUIX Ha
Hay4YHbIE TEMbI U TAKOE K€ MPABO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyueHus B 7 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb C()OPMHUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHHIA:

UCTIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMUYECKUE SBJICHUS, HAOIIOIeHUE, SKCIICPUMEHT, MOJICIb,
TUIOTEe3a, €IWHUIBI (PU3UYECKHX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIIECTBa
(TBEpoe, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBM)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHOE), TPACKTOPHUsI, paBHOIEHCTBYIONIAs cuia, AedopmMarus (yrpyras, rmiacTuveckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/bI;
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pa3nuyath sBieHUs (IudQy3us, TEII0BOE JIBUKEHNE YACTUI] BEIIECTBA, PABHOMEPHOE JIBUKCHHUE,
HEPaBHOMEPHOE [IBWKEHHE, HWHEpLHUs, B3aUMOJCIHCTBUE TeJ, paBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHON OChIO BpAIllEHMs, Mepefada JaBieHUs TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMu,
aTMoc(hepHoe JTaBJIeHUE, TUIABAHKUE TEJ, MPEBPAIICHUS MEXaHHUUECKON YHEPTHH) M0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBJICHUE;
pacro3HaBaTh MPOSBIICEHNE U3YUYEHHBIX (DM3MUECKUX SBJICHHUI B OKPYXAIOUIEeM MHUpE, B TOM YHCIIEe
dbuznyueckue SBICHUS B MPUPOAC: MPUMEPHl IBUKCHHS C PAa3IUYHBIMH CKOPOCTSIMU B JKUBOU U
HEXMBOU NMPUPOJAE, IEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTrO 1aBICHUS
Ha KUBOM OpraHu3M, IUIaBaHKE PbIO, phIYaru B TeJe 4elI0BeKa, IPU ITOM IEPEBOIUTH MPAKTUUECKYIO
3a/1a4y B yu4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UYECKUX SIBICHHUIA,
OIMCHIBATh U3YYEHHBIE CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, UCTIONB3YS (PU3NUECKUE BEITHMUMHBI
(macca, 00BEM, TJIIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIa YIPYTOCTH,
cuJa TSKECTH, BEC Tella, CUJa TPEeHUsI, JaBjaeHue (TBEPIOro Tena, KUAKOCTH, ra3a), BRITAIKUBAIOILAs
CHJla, MEXaHW4yecKas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA(P(QHUIMEHT MOIE3HOI0
JEHCTBUSI MEXaHU3MOB, KHHETHYecKass M TOTEHI[MaIbHAs SHEPrus), NpU OMHCAHUM MPaBUIBHO
TPaKTOBATh (DU3MUECKUN CMBICI MCIIOJIb3yEeMbIX BEJTMYHH, UX 0003HAUCHUS U €INHULIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME [AaHHYI (U3NYECKYI0 BEIWYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKH U3yYEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEJIUYNH;
XapaKTepU30BaTh CBOICTBA Tel, PU3NUECKHE SBICHUS U MPOLECCHI, UCIIONb3YS MPaBUIla CIOKEHUS
cui1 (BOJb OAHOM HpsAMOI), 3akoH I'yka, 3akoH Ilackainsd, 3akoH Apxumena, IpaBUIO PaBHOBECUS
ppiuara (650Ka), «30J10TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHMs] MEXAHUYECKOW SHEpruu, Npu
9TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €r0 MATEMaTHUYECKOE BhIPAKEHHE,
00BACHATH (PU3NYECKUE SBICHUS, IPOIIECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIBISTh HPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 1—2 JIOTMYECKHX IIaroB ¢ Omopod Ha 1-2 W3YYeHHBIX CBOWCTBA (PU3HYECKHX
SIBJICHUN, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacdy€THhle 3a7a4d B 1—2 JEWCTBUS, UCTONB3Yys 3aKOHBI M (HOPMYJIBI, CBS3BIBAIOIINE
busznueckue BENMYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3aJauyd 3alMChIBaTh KpaTKoe YCIOBHE,
MOJCTABIATh (PU3MUECKHE BEIMYMHBI B (DOPMYIIBI M MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOANMBIE JJISl PELIeHUs 3a]a4, OLIEHUBATh PEATMCTUYHOCTh NOTy4YeHHON (prU3nueckoin
BEJINYUHBI;

pacIo3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIINUTH ITPH TOMOIIH (PU3NYECKUX METOOB, B OTUCAHUU
UCCIIEJIOBAHMSI  BBIIEIATH  IIPOBEpPSEMOE  NpEanojokeHue  (TUIore3y),  pasaudarb |
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B XOJIE OIBITA, JIelaTh BbIBOJBI MO
€ro pe3ysbTaram;

NPOBOJHUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUH WM (U3NIECKUX CBOWCTB TE:
dbopMyIUpOBaTh MpPOBEpsieMble MPEINONIOKEHUS, COOMPATh YCTAHOBKY U3 IPEII0KEHHOrO
000pyI0BaHUs, 3aMIUCHIBATH XO/I OMBITa U (HOPMYIUPOBATH BHIBOBI;

BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUSL, BPEMEHHU, MacChl Tela, 00bEMa, CUIIbI U TEMIIEPATypPhl
C UCTOJIb30BAaHUEM aHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKa3aHUS MPUOOPOB € yUETOM
3aJIaHHON a0COTIOTHON MOTPEITHOCTH U3MEPECHHU;

IPOBOJUTH HCCJIEIOBAHUE 3aBHCHUMOCTH OJHOM (U3MYECKOH BEIMYMHBI OT JAPYrod cC
UCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHH (3aBHCHUMOCTH IIYyTH PaBHOMEPHO MABMXKYIIETOCS Tela OT
BPEMEHM JIBIDKEHHUSI Tela, CUJIbl TPEHHUSI CKONBXKEHHS OT Beca Tejla, KadyecTBa OO0pabOoTKH
MIOBEPXHOCTEN T€N M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIAN CONPUKOCHOBEHMS TEN, CHIIbI
YIPYTOCTH OT YAJIMHEHUS IPY>KUHBI, BEITAJIKUBAIOIIEH CUIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tesla U
OT IUIOTHOCTH XHMJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT INIYOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBHMA TUIaBaHUS TEJ, YCIOBHIA PaBHOBECHs pbluara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4€OHOIO MCCIEAOBaHUS, COOMPATh YCTAaHOBKY U BBIMOJHSITH U3MEPEHUS, CIenys
MpeI0KEHHOMY TUIaHy, PUKCUPOBATH PE3YNIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEITUYUH
B BU/IE MPENIOKEHHBIX TaOIUI] ¥ TPaUKOB, IENaTh BHIBOMBI 110 Pe3yIbTaTaM HUCCIIECIOBAHMUS;
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HpOBOI[I/ITB KOCBCHHBEBIC I/I3M€peHI/I$I (1)I/I3I/I‘-IGCKI/IX BCJIINYMH (HJIOTHOCTB BC€IIECTBA XHUAKOCTU H
TBEPIOTO TeJa, CHJIa TPSHUS CKOJIBKEHUS, TaBJICHUE BO3AYyXa, BRITAJIKUBAOIIAS CHJIa, JCHCTBYIOMIAsS
Ha MOTrPY:KEHHOE B KHJIKOCTh TeJIO, KOA((MUIMEHT MOJIE3HOr0 JCHCTBHS MPOCTHIX MEXaHU3MOB),
clIeys IPEeIOKEHHON MHCTPYKLIMU: TIPU BBITMOIHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKy 1 BBIYHUCIATH 3HAUCHUC I/ICKOMOI71 BCJIINYHHBI;

coOJFO1aTh IIPaBUIIa TEXHUKK O€30MaCHOCTH MPHU padoTe ¢ JIabopaTOPHBIM 000PYIOBAaHHEM;
yKa3bpIBaTh MPHUHLUIBI JICHCTBUA NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINeCs COCYIbl, OapoMeTp, phldyar, MOIBMKHBIM W HETIOIBUKHBIN OJIOK,
HAaKJIOHHAS IIJIOCKOCTD;

XapaKTepU30BaTh MPUHIIUITBI JEHCTBUS N3y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOU
Ha UX OIIMCAHUSI (B TOM 4YHUCJIC. NIOAUINITHHUKH, yCTpOﬁCTBO BOI[OHpOBOI[a, FI/IZ[paBJII/I‘ICCKI/Iﬁ Hpecc,
MaHOMETp, BEICOTOMEP, IMOPIUTHEBOM HACOC, ApEOMETP ), UCIIOIB3YS 3HAHMS O CBOMCTBAX (PU3MUYSCKUX
SBIICHUH ¥ HEOOXOIMMBbIE (DU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH TPUMEPHl (HAXOAUTh MH(POPMAIUIO O TMpUMepax) MPAKTHIECKOTO HCIOIb30BaAHMS
(GU3MYECKUX 3HAHWKN B MOBCETHEBHOM XU3HM Uil oOecrieueHrss 0€30MacHOCTH MPHU OOpAIIeHUH C
npubopaMi M TEXHUYECKUMHU YCTPOHMCTBAMH, COXpPAHEHHS 3J0pPOBbS U COONIOJIEHUS HOPM
HKOJIOTMYECKOT O IMOBEJICHHS B OKPYKAIOIIEH cpeie;

OCYIIIECTBIIATE OTOOp HMCTOYHHMKOB HH(pOpManuu B WHTEpHETe B COOTBETCTBUH C 3a/JIaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUH U YTEM CpaBHEHUS Pa3IMYHBIX UCTOYHUKOB
BBIJICNIATH HH(POPMAIUIO, KOTOPast SBISETCS IPOTUBOPEUMBOM HIIM MOXKET OBITh HEJOCTOBEPHOI;
MCIIOJIb30BaTh MPHU BBIMOJIHEHUN YUYEOHBIX 3a/laHUN HAyYHO-TIONYJISIPHYIO JIUTEpaTypy (PU3NUecKOoro
COJICp)KaHHUs, CIPABOYHBIC MaTepHalibl, pecypchbl ceTh VIHTepHeT, BlaaeTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBanusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
CcO31aBaTh CO6CTB€HHI)I€ KpaTKI/IC IINCBMCHHBIC N YCTHBIG COO6HICHI/I$I Ha OCHOBC 2—3 NCTOYHUKOB
uH(popMaIuu (PU3NIECKOr0 COJIEP)KAHUS, B TOM YHUCJEe MYyOJIMYHO JeNaTh KpaTKue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB UM y4eOHBIX UCCIIEIOBAHMMA, IIPH TOM I'PaMOTHO MCII0JIb30BaTh U3YYEHHBIN
NOHATUHHBIN anmapar Kypca (pU3UKH, CONPOBOXK/IaTh BHICTYIUIEHHUE IPE3EHTALIUEN;

IIPH BBINTOJIHEHUN Y4YEOHBIX MPOCKTOB M HMCCICIOBAHUN pacmpeeliaTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHUH C IIOCTABJICHHBIMHU 3aJa4aMU, CJIEAUTH 3a BBINOJHEHNEM IUIaHA IEHCTBUI, aeKBaTHO
OICHUBATH CO6CTBCHHBII>1 BKJIad B ACATCIBbHOCTH prHHBI, BBICTpaI/IBaTI) KOMMyHI/IKaTI/IBHOG
B3aMMOJICHCTBHE, YYUTHIBASI MHCHUE OKPY)KAFOIIINX.

K konny oOyueHus B 8 Kiacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh COOPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

UCIIOIh30BaTh IMOHSATHS: Macca W pa3sMepbl MOJICKYJN, TEIUIOBOC IBW)KCHHE aTOMOB M MOJICKYIT,
arperaTHpIe COCTOSHHS BEIECTBAa, KPUCTAUTMYECKME UM aMop(dHBIC Tella, HACHIIECHHBIH U
HEHACHIIIICHHBIN Tap, BIAXKHOCTh BO3AYyXa, TeMIepaTypa, BHYTPEHHSS SHEPrus, TEIIOBOM
JIBUraTellb, DSJIEMEHTAPHBIM DJJIEKTPUYECKUM 3apsif, DJJIEKTPUYECKOE TI0JIe, IPOBOJHUKH W
JUDJICKTPHUKH, HOCTOSIHHBIN 3J'IeKTpI/I‘IeCKI/II\/'I TOK, MAarauTHOEC I10JIC,

pa3iinyarh SBJICHUS (TEIUIOBOE pacUIMpEeHHE W CKaTHe, TeIUIoNepenava, TEIJIOBOC PaBHOBECHE,
CMauuMBaHUC, KallUWJJIAPHBIC SBJICHUA, HUCHAPCHUC, KOHIACHCALIUS, IIJIABJICHUC, KPHUCTAJIJIM3alus
(oTBepAeBaHUE), KHUIIEHWE, TeIUionepenaya (TEIUIONPOBOJHOCTh, KOHBEKIIUS, H3JIy4EHHUE),
QJNIEKTPHU3AIMs TeJl, B3aMMOJCHCTBHUE 3apslOB, JCHCTBHUS JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMBbIKaHHUC, B3aHMOHeﬁCTBHe MAarHuToOB, HeﬁCTBHG MAaroiuTHOIrO Iojigd Ha HONPOBOJHHUK C TOKOM,
SJICKTPOMAarHuTHas I/IHJIYKIII/IH) 0 OIMMCAHUIO HX XAPAKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONIUX JaHHOE (U3NIECKOE SIBIICHHC;

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NYECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B TOM UYHUCIIe
(1)I/ISI/I‘I€CKI/IG SABJICHUSA B IPUPOJC: IMOBCPXHOCTHOC HATAKCHUC U KAITMJUIAPHBIC SABJICHUSA B IIPUPO/JIC,
KPHUCTAIIBI B IpUpoe, u3nydeHue ColHIla, 3aMep3aHnue BOJI0EMOB, MOPCKUE OpU3bl, 00pa3oBaHHEe
POCBI, TymMaHa4, HWHCA, CHCra, J3JICKTPUYCCKHUC ABJICHUA B aTMOC(i)epC, QJICKTPHUYCCTBO JKHUBBIX
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OpPraHu3MOB, MAarHUTHOE T0JIe 3eMJIH, Jpeii( MOIIOCOB, POIb MATHUTHOTO ITOJIS [UIs1 )KU3HU Ha 3emie,
NOJISIPHOE CHUSIHUE, TMPU OSTOM IMEPEBOJUTh NPAKTHUYECKYIO 3aJady B Y4YeOHYIO, BBIAEIATH
CYIIECTBEHHBbIE CBOICTBA (MpU3HAKN) (PU3MUECKHUX SBICHUMN;

OIMCHIBATh U3YYEHHBIC CBOMCTBA TelT M (PU3MUECKUE SIBICHUS, HCIONb3YsI (PU3NUECKHE BEITHMUNHBI
(TeMmieparypa, BHYTPEHHSISI SHEpPrusi, KOJIWYECTBO TEIUIOTHI, yAEIbHAas TEIUIOEMKOCTh BEIECTBA,
yJlelbHas TEIU10Ta IUIaBJICHMSI, yeJIbHAs TEIUIOTa NapooOpa3oBaHusl, yJelbHasl TEIUIOTa CrOpaHUs
TOIUIMBA, KOA((UIMEHT IOJIE3HOr0 JACHCTBHUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAs BIIAXXHOCTb
BO3yXa, DJIEKTPUYECKHM 3apsj, CUlIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE
IIPOBOJHMKA, YJIEIbHOE COIIPOTUBIICHHUE BEIIECTBA, pa00Ta U MOLUIHOCTh JIEKTPHUUECKOI0 TOKA), IIPU
OIMCAaHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCHOJIB3YEMbIX BEJIMYMH, O0O3HAYCHHS U
eIMHUIBl (U3NYECKUX BEIMYHMH, HAXOMUTHh (POPMYIBI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEIMYMHY C JIPYTMMHU BEJIMYMHAMH, CTPOUTh IpaUKHU H3YUEHHBIX 3aBHCUMOCTEH (PU3MUECKUX
BEIINYUH;

XapaKTepU30BaTh CBOHCTBA TeJ, (U3NYECKHE SIBICHUS W TMPOIECCHl, HCIOIb3YysS OCHOBHBIE
IIOJIO’KEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEILECTBA, NPUHLUI CYNEPIO3ZULUU
nosei (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMsI 3apsijia, 3aKkoH OMa /s y4acTKa 1eny, 3aKOH
Jlxoynsi—JleHna, 3aK0OH COXpaHEHUs! YHEPTUHM, IIPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
1 3aIIMCBIBATH €0 MATEMATUYECKOE BBIPAIKEHUE;

00BACHATH (PU3MUECKUE TPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalUi MPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BhISBIISATh PUUMHHOCIEACTBEHHBIC CBSA3H, CTPOUTH OOBSICHEHHE U3
1-2 normyeckux maroB ¢ onopoi Ha 1—2 W3y4eHHbIX CBOMCTBA (PU3UUECKUX SBICHUH, PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1aud B 2—3 ACHCTBUS, UCHONb3Yys 3aKOHBI M (DOPMYJIbl, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHallM3a YCJIOBHUS 3aJauyd 3alMChIBaTh KpaTKoe YCIOBHE,
BBISIBJIATh HEJIOCTATOK JIAHHBIX VI PELIeHUs 3a]auu, BHIOUPATh 3aKOHBI U (HOPMYJIIbI, HEOOXOUMBbIE
JUIs € peleHus], IPOBOIUTh PAacu&Thl U CPAaBHUBATH MOJIyUEHHOE 3HAU€HUE (PU3UUECKON BETMUMHBI
C U3BECTHBIMU JIAHHBIMU;

pacIo3HaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PEIINUTh MPU MOMOUIH (PU3UUECKUX METOJI0B, UCTIONIb3Ys
ONMCAHUE MCCIECIOBAaHUs, BBIACIATH IMPOBEPSAEMOE IPEANOI0KEHHUE, OLICHUBATH IPABUIBLHOCTh
MOpsiJIKa MPOBEICHUS UCCIEN0BaHus, AEJIaTh BBIBOBI,

IPOBOJUTH OMNbITHl IO HAOMIOAECHUIO (U3MYECKUX SBICHUNH WM (PU3NYECKUX CBOICTB Teln
(KanmuJUIIpHbIE SBJCHUS, 3aBUCUMOCTh JABJICHUS BO3JyXa OT ero o0b&éMa, TemMreparypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HarpeBaHUs MpH HM3IYy4EHUM OT LIBETa H3JIydarolleil (Toriomaroniei)
IIOBEPXHOCTH, CKOPOCTb UCIIAPEHUsI BOJBI OT TEMIIEPATYPhI KUAKOCTHU U IUIOIIAAN €€ IOBEPXHOCTH,
JJICKTPU3alMs TEIl W B3aUMOACUCTBUE DJIEKTPUYECKHUX 3apsfOB, B3aUMOACHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allisl MATHUTHBIX ITOJIEH ITIOCTOSSHHBIX MAarHUTOB, IEHCTBHSI MArHUTHOT O ITOJISL HA
IIPOBOJHMK C TOKOM, CBOMCTBA 2JIEKTPOMArHUTa, CBOMCTBA JIEKTPOBUIATEIIS IIOCTOSSHHOIO TOKA):
bopMynIupoBaTh MpOBEpsieMble MPEANOI0KEHHs, COOUpaTh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, OMHUCHIBATH XOJ ONbITa U (POPMYITHPOBATH BHIBOJIBI,

BBIIIOJIHATH TNPSMBIE U3MEPEHUsSI TEMIEpPATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXd, CHJIBI TOKA,
HaNpsDKeHUsl C MCIOJIb30BAHMEM aHAJIOTOBBIX NPHUOOPOB M JATYUKOB (PU3MUECKUX BEIMYHH,
CpaBHUBATh PE3YJIbTATHI U3MEPEHUH C YUETOM 3a1aHHON aOCOTIOTHON MOTrPEIIHOCTH;

MPOBOJANUTH HUCCIIEJOBAHME 3aBHUCUMOCTH OJHOW (U3WYECKOW BEIMYMHBI OT JpYyrod c
UCIIOJIB30BAaHUEM MPSMBIX MU3MEPEHHUH (3aBUCUMOCTBH CONPOTHBIIEHUS MPOBOJHMKA OT €ro JJIHHBI,
IJIOLIAAN ITONIEPEYHOr0 CEYEHUS U YACIBHOIO COIPOTUBIICHHS BEIIECTBA ITPOBOJIHUKA, CUJIBI TOKA,
MYLIETO Yepe3 NPOBOJHUK, OT HANPSKEHUs HA IPOBOJHUKE, UCCIIEA0BAHUE MTOCIEI0BATENBHOIO U
HapajIeIbHOIO0 COEIMHEHUH MPOBOJHUKOB): IUIAHUPOBATh MCCIIEIOBAHNE, COOUPATh YCTAHOBKY U
BBITOJTHATh MU3MEPEHUS, CIEAYs MPEAT0KEHHOMY TUIaHy, (PUKCHPOBATH PE3YNIbTaThl MOTYYECHHOM
3aBUCHUMOCTH B BUI€ TaOJIUI] ¥ TpaUKOB, JIaTh BHIBOJIBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHUS;
IPOBOJUTHh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMUYUH (yZAenbHas TEIUIOEMKOCTh BEIECTBa,
COIPOTHBIICHUE MPOBOJAHMKA, pAaOOTa U MOLTHOCTbH 3JIEKTPUYECKOI O TOKA): MJIAHUPOBATH U3MEPEHNS,

18



coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NPEAJIOKEHHOM HMHCTPYKIHH, U BBIYUCIATH
3HAYEHHE BEJINUNHBI;

coOIII01aTh paBHIIa TEXHUKH 0€30MacHOCTH MPpHU padoTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;
XapakTepU30BaTh MPUHIIMIIBI ASHCTBHS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha MX ONUCaHUs (B TOM YHCJE: CHUCTEMa OTOIUIEHHS JOMOB, THTPOMETp, IapoBas TypOHUHa,
aMIepMeTp, BOJBTMETP, CUYETYUK SJICKTPUUYECKON HHEPruu, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC IEKTPOIPUOOPHI (IPUMEPHI), MIEKTPHUECKHE MPEIOXPAHUTENH, SJICKTPOMArHuUT,
AJIEKTPOJIBUraTeNlb MOCTOSTHHOI'O TOKA), UCIHOJb3Ysl 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUU U
HeoO0XoauMble U3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHBIC MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CroOpaHus, JJIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX Lened ¢
MIOCJIEIOBATENIHBIM U MapauIeIbHbIM COSAUMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYECHUS
AJIEMEHTOB JJIEKTPUUYECKUX LEHEH;

NPUBOIUTH NPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMepax) MPAKTUYECKOro HCIONIb30BaHUS
¢u3nyeckux 3HaHUN B MMOBCETHEBHOM >KM3HU Ul oOecrieueHus: 6€30MacHOCTH MPH OOpalleHuH C
npubopaMu U TEXHMYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0pOBbsi U COOJIOACHUS HOPM
JKOJIOTMYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYIECTBIIATH NOUCK HH(pOpMaLuu (PU3NYECKOro cosiepkanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUU W TYTEM CPaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHHUKOB BBLICNATH HWH(OpMAIHIO, KOTOpas
ABJIETCS IPOTUBOPEUNBOM MJIK MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUN YUYEOHBIX 3a/IaHUN HAYYHO-TIONYJSPHYIO JUTEpaTypy (HU3NUecKOoro
COJIep’KaHus, CIpaBOYHBIE MaTepuallbl, pecypcbl cetu HTepHeT, Biaaers npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHusi UH(POPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIeHus, 0000mas nHpopMalmo 13
HECKOJIBKMX MCTOYHHKOB (PU3UYECKOr0 COJCpKAaHUSA, B TOM YHCIE NYOIWYHO MPENCTABIATH
pe3yibTaThl MPOEKTHON WIJIM MCCIIEI0BATENbCKON AESTENbHOCTH, P ATOM I'PaMOTHO HCIIOJIb30BaTh
W3Yy4YCHHBIA MMOHATUWHBIN amnmapaT Kypca (PU3uKH, COMTPOBOXKIAThH BHICTYIIJIEHHE TTPE3EHTAIIUCH;

IPU BBINOJHEHUH YYeOHBIX MPOEKTOB M MCCIECIOBAaHUN (DU3NYECKUX IPOLECCOB PACHPEACIATH
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMH 3a/JadyaMH, CJIE€JUTH 3a BBINOJIHEHHEM
IIaHa IeUCTBUN U KOPPEKTUPOBATH €r0, aJIEKBATHO OI[EHUBATh COOCTBEHHBIHN BKIIA]] B IESTEIbHOCTD
CPYIIbI, BBICTpauBaTh KOMMYHUKATHUBHOE B3aMMOJIEUCTBHUE, MPOSBIsAs TOTOBHOCTH pa3pellarh
KOH(ITUKTHI.

K koHmy oOyueHuss B 9 kJiacce mpeJMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c()OPMUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHUM:

UCIIOJIb30BaTh IOHSTHS: CUCTEMa OTCUETA, MaTepHalbHasi TOUYKA, TPACKTOPHUS, OTHOCUTEIIBHOCTD
MEXaHWYECKOTr0 IBUKEHUS, nehopmanus (ynpyras, Iactudeckas), TpeHHE, IEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH, aOCOTIOTHO TBEPOE TEIIO, LIEHTP TAKECTH
TBEPJIOTO TeJa, pAaBHOBECHE, MEXaHUUYECKHE KoeOaHHs U BOJHBI, 3BYK, MH(Pa3ByK U yJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE  BOJIHBI, IHIKalda JJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATIbHO30PKOCTb, CIIEKTPBI UCITYCKaHMs U MOIJIOIIEHUs, allb(da, OeTa- 1 raMMa-U3J1y4eHHsl, H30TOIIbI,
sJiepHasi SHEPreTHKa,;

paznuyath  sBJIEHUSA  (PaBHOMEpPHOE M HEPAaBHOMEPHOE  IPSIMOJIMHENHOE  JBUXKEHHUE,
PaBHOYCKOPEHHOE NIPSIMOIIMHENHOE JBH)KEHUE, CBOOOIHOE MaJICHNE Tell, PABHOMEPHOE JIBUKEHHE 110
OKPYXKHOCTH, B3aUMOJEWCTBUE TeN, pPEAKTUBHOE JBWXKEHME, KosieOaTelnbHOEe JBHMIKEHHE
(3aTyxaromme M BBIHYXKICHHBIE KOJeOaHUs), PE30HAHC, BOJIHOBOE IBIKEHHE, OTpakeHHE 3BYKa,
IPSAMOJIMHEHHOE PACIPOCTPAHEHHE, OTPAXEHHE U IPEIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3joKeHHe OeJIoro cBeTa B CHEKTP M CIOKEHHE CHEKTPalbHbBIX IIBETOB,
JUCIIEPCUsl CBETA, ECTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa
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U3JIy4EHHs1) 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKpYKalolleM MHpe (B TOM YHCIe
¢u3uveckue SBICHHUS B MPUPOJE: MPUINBHI U OTJIMBBI, ABMKeHHE IuiaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE >KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB YXUBOTHBIMH, 3€MJIETPSCEHUE,
ceificMMuUecKUe BOJIHBI, IIyHAMH, 3XO0, I[BE€Ta TeJ, ONTUYECKHE SIBJICHUS B MPUPOJE, OUOIOrHYECKOoe
NEHCTBUE BUAMMOIO, YyIbTPA(QHOIETOBOrO M PEHTTEHOBCKOIO H3IYYCHHH, €CTECTBEHHBIN
pPaAMoOaKTUBHBIN (POH, KOCMUYECKUE JIy4d, paAHMOAKTUBHOE M3JIYYEHHE MHPUPOJHBIX MHUHEPAJIOB,
NEHCTBHE pPAJMOAKTUBHBIX M3JIYYCHUH Ha OpraHu3M 4YelOBEKa), IPU HSTOM NEPEeBOIUTH
NPAaKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIENATH CYIIECTBEHHbIC CBOMCTBA (NPHU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OIUCHIBAaTh U3YUYEHHBbIE CBOWCTBA Tel M (U3UUYECKUE SBICHUS, UCTIOIBb3YsI (PU3UUYECKUE BEITHYUHBI
(cpenHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJa IPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHHUE, ITepeMellIeHuE,
IyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJA TSDKECTH, YCKOpEHHE CBOOOIHOTrO
NaJicHus, BeC Tella, WMIIYJIbC Tejla, MMIYJIbC CHUJIbl, MEXaHW4eckas padoTa M MOIIHOCTb,
NOTEHIMAIbHASL YHEPTUs Teja, MOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS DHEPIUs
CKATOM NpPYXUHBI, KUHETUYECKAsl dHEPIHUs, MOJHAs MEXaHMUYecKas 3HEpIus, MepuoJl M 4acToTa
Koyie0aHuii, JAJMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IOKa3aTelb
IPEJIOMIIEHUS CpEJibl), PU OMUCAHUU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI HCIIONIB3YEMbIX
BEJIMYMH, 0003HAUEHUS U CIUHHIBI (PU3NYECKUX BEIMYUH, HAXOAUTHb (POPMYIIBI, CBS3BIBAIOLIHNE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYUMHAMH, CTPOUTH TIpapuKud H3yYEHHBIX
3aBHCUMOCTEH (PU3NYECKUX BEIHUNH;

XapakTepu30BaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHHUS U MPOLECCH], UCHONb3Yys 3aKOH COXPaHEHUS
HHEPrUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIUI CYNEPIIO3ULIMH CHUJI, IPUHIIUIT OTHOCUTEIbHOCTH
["anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCa, 3aKOHBI OTPAXEHUS U TMPEIOMIICHUS
CBETa, 3aKOHbl COXPAHEHHUs 3apsJ0BOI0 W MAcCOBOI'O YMCEN MPHU SAEPHBIX PEAKIUAX, IIPU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHHUE;
OOBSICHATH (PU3UYECKHE TPOLIECCHI i CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalUi MPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBISABIATh IPUUUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH OOBSCHEHHE U3
2—3 JOTWYECKHX IIaroB ¢ OMOpOi Ha 2—3 U3yUEHHBIX CBOMCTBA (DU3MUECKHX SBICHUHN, PU3UICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHbIe 3a7auu (OMMpAroIIMecss Ha CUCTEMY U3 2—3 ypaBHEHHil), UCIONb3Ys 3aKOHBI U
(dbopmyIibl, cBA3BIBaIONINE (PU3MYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3aIHChIBATh
KpaTKOE YCJIOBUE, BBISBISATh HEAOCTAIOIIME WM H30BITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U
bopMyIbl, HEOOXOAUMBbIE s PELIeHHs, MPOBOJUTH pPacy€Tbl M OLEHUBATh PEATUCTHUYHOCTD
MOJy4YEHHOI'0 3HaYeHUs (PU3HUECKOM BEINUMHBL;

pacrno3HaBarh Mpo0IeMbl, KOTOPbIE MOKHO PEIIUTD MPU MOMOIIU (U3HYECKUX METO0B, UCIIOIb3Ys
OMHCaHUE KCCIEIOBAHUS, BBIICIATH IMPOBEPSEMOE MPEANONOKEHHE, OLIEHUBATh MPABUIBHOCTD
HOpSIZIKA TIPOBEICHHSI MCCIICAOBAHMS, A€TaTh BBIBO/IBI, MHTEPIPETHPOBATH PE3YIbTaThl HAOIIOACHU I
U OIIBITOB;

MPOBOJIUTH OTBITHI MO HAOTIOIEHUIO (PU3NYECKUX SBICHUHN WITN (PU3NYECKUX CBOMCTB TeJ (M3yuyeHUE
BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHs ODHEPIUH, 3aBUCHMOCTh IE€pPHOAa KOJeOaHMit
NPYKMHHOT'O MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY bl
MaJIbIX KOJeOaHM, MPSIMOIUHEITHOE pacpOCTpaHEeHHE CBETa, Pa3IoKeHHE OeIoro CBeTa B CIEKTD,
U3y4eHHE CBOWCTB HM300pakeHHsI B IIJIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs IperMeTa B
coOuparomieil  JIMH3e, HaOJIIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CIHEKTPOB  U3Iy4YEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 00Opy/IOBaHHS, OMUCHIBATH XOJ
OIIBITA M €r0 Pe3yJIbTaThl, OPMYIUPOBATH BHIBOJBI;

IPOBOJANUTh MPU HEOOXOIMMOCTH CEpPUI0 MPAMBIX H3MEPEHMH, Ompelesss cpeiHee 3HaueHue
n3MepseMor BeMMYMHBI ((POKYCHOE pacCTOsSHUE COOMpAONICH JIMH3bI), O0OOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MepUTeNLHOro Npudopa);
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MPOBOJIUTH UCCIICJIOBAHUE 3aBUCHMOCTEH (PU3NYCCKUX BEIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEPCHHH (3aBUCUMOCTh ITYTH OT BPEMECHH IPH PABHOYCKOPESHHOM JIBFDKCHWUH O3 HadaIbHOMN
CKOpPOCTH, Tiepruosia KoneOaHuii MaTeMaTUYeCKOro MasTHHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH yIJia
OTPaKEHUS CBETa OT yIia MaJeHWs WM Yria TPeOMICHHUs OT yria NaJCHUs): IUIAaHUPOBATh
UCCJICJIOBAaHHUE, CAMOCTOSTEIBLHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YNIBTATHI IOJYICHHON
3aBHCUMOCTH (DU3MYECKHX BEIMYUH B BUJE TaOIUIl U TpaduKOB, Je1aTh BHIBOABI 10 pe3yibTaTamM
UCCIICJIOBAHUS,

MIPOBOJIUTH KOCBEHHBIC U3MEPECHUSI (DU3MUCCKHUX BEIIMYNH (CPEIHSS CKOPOCTh M YCKOPEHUE Tema MPu
PaBHOYCKOPEHHOM  JIBIJKEHUH, YCKOpPEHHE CBOOOJHOrO TMajeHusi, KECTKOCTh MPYKUHBI,
KOO(PPUIIUEHT TPEHUSI CKONIBXKEHHUS, MeXaHWdeckas padoTa M MOIIHOCTh, YacTOTa U MEPHOJ
KOJICOAHMI MAaTeMaTHYECKOro U MPYKUHHOTO MAasTHUKOB, ONTUYECKAsi CHJIa COOMPAIOIICH JTUH3HI,
paZvoaKTUBHBIN (OH): MIAHUPOBATH U3MEPEHMs, COOMPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBHITIONHATh M3MEPEHUs, CIeAys MPEeNI0oKEHHOW WHCTPYKIUHU, BBIUYUCISATH 3HAUCHUE BEIUYUHBI U
AHATM3UPOBATH IMOIYICHHBIE PE3YJIBTATHI C YUETOM 3a/IaHHOU MTOTPEITHOCTH H3MEPEHU;
coOmro1aTh TIpaBUjIa TEXHUKU 0€30MacHOCTH MPpHU padboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
pa3nuuaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (U3WYECKHX MOJeNeii: MarephalbHas TOdYKa,
abCOMIOTHO TBEPJOE TEIO, TOYCUHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3a, [JIAaHETapHas MOJIENb
aToMa, HYKJIOHHAasi MO/IeJIb aTOMHOT O s1/Ipa;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3Y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha WX OMUCAHUs (B TOM YHKCIIE: CIIUIOMETp, JaTUMKH MOJIOKEHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, ITEPUCKOII, (oToanmapar, ONTHIESCKAE CBETOBOBI, CIIEKTPOCKOII, JO3UMETp, KaMmepa
Bunbscona), ucnons3ysi 3HaHUSI O CBOWMCTBAaX (PU3MUYECKUX SBICHUN M HEOOXOAMMbIE (UINUYECKUE
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMBl M CXEMAaTU4YHBICE PHCYHKH WM3YYCHHBIX TEXHUYCCKUX YCTPOKCTB,
U3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOIECCOB MPU PEHICHUH Yy4eOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJIsl TIOCTPOCHUS H300paKeHUH B TIIOCKOM 3€pKalie U COOMpAIONIei JINH3E,
MPUBOIUTH TPHUMEPHI (HAXOAUTh WH(POPMAIUIO O MPHUMEpax) MPAKTHICCKOrO HCIIOTh30BaAHUS
(bU3UYECKUX 3HAHWKN B IMOBCETHEBHOMN XU3HH Il obecrieueHrs 0€30MacHOCTH MpHU OOpaIeHUuHn C
npubopaMi M TEXHUYECKUMHU YCTPOHMCTBAMH, COXpPAHEHHS 3J0pPOBbS U COONIOCHUS HOPM
HKOJIOTHYECKOT O TIOBEACHUS B OKPY>KaIOIIEH Cpejie;

OCYILIECTBIISITh MOMCK HMH(pOpManuu (U3NYEcKoro cojnepkanus B VHTepHeTe, caMOCTOSTENbHO
dbopMynupysi TOHCKOBBIA 3ampoc, HAXOMUTh MYTH ONPEACTCHHS JOCTOBEPHOCTU MOIYYCHHON
uH(OpPMAITUU HA OCHOBE UMEIOIUXCS 3HAHUH U JIOTIOJTHUTEIIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUN YUYEOHBIX 3a/IaHUN HAyYHO-TIONYJISIPHYIO JTUTEpaTypy (hU3NUecKOoro
COJlep>KaHus, CIpaBOYHBIE MaTepHalbl, pecypcbl cetn HTepHeT, BiaxeTh mnpuémMaMu
KOHCIICKTUPOBAHUS TEKCTA, TPeoOpa3oBaHus HH(DOPMAIIUU U3 OTHOW 3HAKOBOW CHCTEMEBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M YCTHBIE COOOIIIEHUSI HA OCHOBE MH(POPMAIH U3 HECKOIbKUX
UCTOYHUKOB (DU3MUECKOTO COMAEp)KaHUS, MYOTUYHO MPEACTaBIATh PE3YNbTaThl MPOSKTHON WM
HCCIIEI0BATEIbCKON JAEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3Y4YCHHBIA MOHATUHHBIN
anmapar M3yJaeMmoro pasjena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE MPE3CHTAIMEH ¢ yIETOM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O IPEJAMETA «®U3UKA»

Kjacc — 7/
KosanyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB (undposrbie)
n/m | | TeM MPOrpamMmbl Bcero KP P oOpa3oBaTe/ibHbIE
pecypchl
Pasnen 1. ®u3uka u e€ pojib B NO3HAHNH OKPYKAIOLIEr0 MUPa
1.1 ®dusnka - HayKa 0 IPUPOC 2 bubmmorexa LHOK
' https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
12 PH3HYECKHC BETHHHHbI 2 . ! https://m.edso0.ru/7f416194
13 EcTecTBeHHOHAaYUYHBIH 2 1 bubmuoreka [JOK
' METOJI IO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo paznery 6

Paznea 2. [lepBoHayajibHbIE CBEIEHNS O CTPO

CHHUM BCLICCTBA

2.1 CtpoeHue BeliecTa 1 bubmmorexa HOK
' p B https://m.edso0.ru/7f416194
HBH)KeHH? 1 bu6nuoreka [JOK
2.2 B3aMMOICHCTRIE HaCTHIL 2 1 https://m.edso0.ru/7f416194
BEIIIECTBA — '
23 ArperaTHble COCTOSIHUS 2 bubnuoreka ITOK
' BEIIIECTBA https://m.edso0.ru/7f416194
Hroro mo pa3neny 5
Pa3znen 3. /IBu:KeHHe U B3aUMOIEeHCTBHE TeJl
3.1 MexaHn4eCcKOe ABHIKCHUE 3 1 E’[I/tlg?;/(r):eelziélsgcﬁ'{fﬂ £416194
32 Hnepnus, macca, 4 1 bubnuoreka [JOK
' IUIOTHOCTD https://m.edso0.ru/7f416194
bubnuoreka [JOK
3.3 Cuna. Buppt cun 14 ! 2 https://m.edso0.ru/7f416194
Hroro mo pa3neny 21
Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEl M ra3oB
[asnenue. [lepenaua
41 JTABJICHUS TBEPIBIMU 3 Bbubnuorexa [JOK
' TeJaMHU, JKUIKOCTSIMH 1 https://m.edsoo.ru/7f416194
rasamu
bu6nmoreka [JOK
4.2 Jlasnennue xuaKocTn S https://m.edso0.ru/7f416194
bu6nmoreka [JOK
4.3 ATmocheproe asnenue 6 https://m.edsoo0.ru/7f416194
JleicTBUE KUAKOCTH U BuGmuorexa LOK
44 rasa fa MOTpy;eHHoe B ! 3 https://m.edso0.ru/7f416194
HUX TEJIO
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Hroro no pazgeny

21

Pa3znes 5. PaGoTa 1 MOIIHOCTB. JHEPrus

bubmuoreka IJOK
>1 Pabora u momgocTs 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Hpocteie mexanu3mb! > . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
53 Mexanuueckas sueprus 4 1 https://m.edso0.ru/7f416194
Uroro no pazueny 12
Pe3epBHOE BpeMms 3
OBILIEE KOJIMYECTBO 68 12
YACOB IIO ITPOTPAMME
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Kiacc — 8

KoJsinvecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue pa3aenos u (undposrbie)
n/n TeM MPOrpaMMblI Bcero KP P o0pa3oBaTesibHbIE
pecypcsbl
Pa3pen 1. TensioBuie iBJIEeHUSA
CtpoeHue u cBoiicTBa bubmmorexa LIOK
1.1 BeIIeCTBA 7 https://m.edsoo.ru/7f
4181ce
bu6nunoreka [JOK
1.2 TemoBbIe IPOIECCHI 21 2 5 https://m.edsoo.ru/7f
4181ce
Wroro mo pasneny 28
Paznen 2. DaekTpuyecKkne 1 MAarHUTHBIE SIBJICHU S
DIIEKTPUUYECKHE 3apsIabl. bubnnoreka [HOK
2.1 3apspDKCHHBIC TENa U UX 7 1 https://m.edsoo.ru/7f
B3aNMOJEHCTBHE 4181ce
IToCTOAHHBIN 2TIEKTPUIECKUN bubmmorexa LIOK
2.2 20 7 https://m.edsoo.ru/7f
TOK
4181ce
bu6nmoreka [JOK
2.3 MarHuTHbIC SBICHHUSI 6 2 1.5 | https://m.edsoo.ru/7f
4181ce
DeKTpOMarHuTHast bubmorexa LOK
2.4 - 4 1 https://m.edsoo.ru/7f
4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68 5 145
I10 ITPOTPAMME '

24



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
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

Kiacc — 9

KoJunuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposrbie)
n/m | PasAelon HIem Bcero | KP 11 o0pa3oBaTte/bHbIE
NMporpaMmbI
pecypcsl
Pasznen 1. Mexannueckue siBJeHUS
11 hii’;??ﬁf 7t on0co6h! 10 p | buomorexa [JOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMUCAHUSA
. bu6mmoreka [JOK
1.2 BsaumoneicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3aKoubt coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40

Pazgen 2. MexannuecKkue KoJ1e0aHuA U BOJTHBI

21 Mexaandeckne 7 1 3 bu6moreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCcKHe BOJTHEL. 8 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3znes 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DJIEKTPOMArHUTHOE TOJIe

bu6mmoreka [JOK

3.1 M STICKTPOMATHUTHBIC 6 2 https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo paznery 6
Pa3znen 4. CBeToBbI€e SIBJICHUA
41 3aKOHBI 6 2 bu6mmoreka [JOK
' pacIpoCTpaHeHHUs CBETA https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ onTHYECKHE 6 3 bu6mmoreka [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 5 bu6mmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble siBjIeHUSA
5.1 E(flgi};)cnliif;z I::IBeTa 4 1 bubmorexa LHOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHne aTOMHOI0 6 1 bubnunorexa [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bubmunoreka [JOK
53 FLAepHEIC peakiin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
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Pa3nen 6. [loBTopuTe/ IbHO-00001IaAOIIIMIT MOIYJ/Ib

[ToBTOpEHUE 1
6.1 0000111eHIEe COAEePIKAHUS 9 5 bubnmorexa [JOK

' Kypca ¢pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc

Hroro no pazneny 9

OBLIEE KOJIMYECTBO 102 3 97

YACOB I10 ITPOTPAMME

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO 26

MYHULUMNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 14.01.26 09:42 CepTudukar 2748B611538F4A070DDF6B5A13089B26
YYPEXXAEHUE "JIEHWHCKASA CPEAHAA OBLLEOBPA30BATE/IbHAS LLUKOJIA (MSK)

HOBOLLELLIMWUHCKOrO MYHULIMNANLHOIO PAAOHA PECNYBJINKN

TATAPCTAH", Banacees Bnagumup 'puropbesud, ipektop
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