,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOl7I noanuncbio.
MUWHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
MunucrepcerBo oopasosanusi [Ipumopckoro kpas

AIIMHHI/ICTpaIIHSI Haan3ch1<0r0 MYHNIHUIIAJBbHOI'0 OKpYra

MKOY OOIII c. HoBas Cuia

COI''TACOBAHO YTBEPXIEHO

3amecTuTeseM JIMpEKTOPOM HIKOJIBI
nupekropa mo YBP

Kgama 11.B
A [IIpuka3 Ne86 ot «31»
aBrycr2023 r.

Kocsaruna M.
[Tpuka3 Ne 86 ot «31»
aBrycr2023 r.

PABOYASI [IPOTPAMMA
(ID 2506386)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1St oOyvaromuxcst 7-9 KjaccoB

c. HoBast Cuiia 2023



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

PaGouast mporpamma nist 8-9 kjacca cocTaBlieHa Ha OCHOBE (efepalibHON
00pa30BaTeNbHOM MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs MO (PHU3UKE C
y4E€TOM TpeOOBaHMI benepanbHOTrO 00pa3oBaTeIbHOTO CTaHAapTa,
YTBEPKJIEHHOTO TpHUKa3oM MwuHHUCTepcTBa 0OOpazoBanusi U Hayku P® ot 17
nekabpst 2010 romga Ne1897

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOyYaromuXcsi M OPraHU3alui0 H3yYEHHUs
(GU3MKM Ha JESITENbHOCTHON OCHOBE. B mporpamMme mo (pu3HMKe YYUTHIBAKOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BaTEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAEpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusuka SABISETCA  CHUCTEMOOOPa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJIICHUM, H3y4yaeMbIX XUMHUEH, Ouoyioruen, acTpoHoMued u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeETojJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arounxcs.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEAIOJIaracT OBJAJACHHE
CIIEIYIOIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;
e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
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e HHTEPIOPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl OJIYYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yroMUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (IpoTOKO OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e TMpuOOpEeTEHHE HHTEpeca W CTPEMJIEHUS OOYyYalolUXCs K HaydyHOMY
U3YYEHUIO MPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METOJIE MMO3HAaHUS U (POPMHUPOBAHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue NpeNCTaBICHUNA O PONMM (PUBUKHU MJI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE  MpPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeneMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmxeHre 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

oO1ero o0pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIISAYIONINX 3a1ay:

e nmpuoOpeTeHue 3HaHUU O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TMpuOOpeTEeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUS C
MCIIOJIb30BAaHUEM TOJYYEHHBIX 3HAHUI;

e OCBOCHME METOJIOB pELICHUs MPOCTEHMIIMX PpPAaCyYETHBIX 3aaad4 C
UCIIOJIb30BAaHUEM buznuecKux MOJIeJIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOHBIC SBICHUS W BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUSA C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMalel (PU3NIECKOTO COAEPIKAHUA,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHUE MH(POPMAIIH;



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

e 3HAKOMCTBO CO cepamu MPOPECCHOHATBHON EeATeTEHOCTH, CBSI3aHHBIMU

Cc (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUSX (PU3MUECKON HAYKH.

Ha u3ydenue usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJen0), B 9

KJ1acce — 102 yaca 3 yaca B HEJIEIO).

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, yYUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OOy4JaronmMxcs, CUcKa HKCIEPUMEHTATbHBIX 3a/JIaHHM, MpelaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT0 3K3aMeHa 10 (U3UKe.
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COJEPXKXAHUE OBYUEHUA

1. .

8 KUIACC

Pa3nea 6. TenjioBbIe IBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mogenu TBEPIOTO, KHUIKOTO M TIa3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmaurBaHuE U KaNWUISIPHBIE ABJIEHUS. TENI0BOE paCIIMPEHUE U CIKATHUE.

Temneparypa. CBs3p TemMmneparypbel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHUST BHYTPEHHEW SHEpruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIoNIepEaauH:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3TyUYEHUE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlnaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAas TEILIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JABJICHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEebl.

3aKOH COXpAaHEHUs U MPEBPALLEHUs SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.

2. HaGmonenue nuddyzuu.

3. HaOmtonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUMH.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. VM3meHeHue HaBieHUs ra3za npu U3MEHEHHH 00bEMa M HarpeBaHUM WU

OXJIAXKJICHUU.

6. IIpaBuna usmepeHus remMnepaTypsl.

7. Bunel Tenonepenayu.

8. OxyaxxaeHue Mpu COBEPIICHUU PadOTHI.

9. HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHIJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.
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11. HabnrogeHue KUneHus.

12. HabnrogeHue nmocTosHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

1. OmnbITHI 10 OOHAPYKEHUIO AEHCTBHS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COM WIIM caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMs ra30B, >KUIKOCTEH U

TBEPJIBIX TEJL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenue wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeneneHne yaeabHON TEMTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCIapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI MIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYeCKHX 3apsaoB. Bi3aumonenicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH siekTpudeckoro nosist. [IpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurtenu sneKTpuuecKux 3apsioB. DJEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJNEKTPUYECKOE  HAIpPSHKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma
ans ydactka uend. llocinenoBarenbHOe M MapallIEbHOE  COEAMHEHUE
MIPOBOJIHUKOB.
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PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Henu U MOTPEOUTENH IEKTPUUECKOol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruautHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe mnoJjie 3JIEKTPUYECKOro Toka. llpumeHeHue
AIIEKTPOMArHUTOB B TEXHHKE. [[elicCTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEKTpOJBUIaTeNlb MOCTOSTHHOTO TOKa. VICIOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jlemoncmpayuu.

DNeKTpU3aLus TEJL.
JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. 'a3oBBIH pasps.
. I3MepeHne cuitbl TOKa aMIIeEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmoeiicTBre MOCTOSHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH PAa3EJIEHU ITOJOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
. JlelicTBrE MarHUTHOTO I0JI HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENL TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOW UHIYKLHH.
. OnbiTel @apages.
. 3aBUCUMOCTb HAIIpaBJIEHUS MHIYKIHOHHOTO TOKa OT YCJIOBHHA €ro
BO3HUKHOBEHUS.
. DIIEKTPOTr€HEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.
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21.

OnpiTel 1O HAOMIOACHHUIO JJIEKTPU3ALMUA TeNl HWHAYKIHEH U MpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKHA U
JUDJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUICCKOM TIEMH TTOCTOSHHOTO TOKA.
W3mepeHne U peryJimpoBaHHUE CUIIbI TOKA.

W3mepeHne u peryJnpoBaHUe HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4YEpPE3 PE3UCTOP, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OMBbITHI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHS HAINPSOHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CHIbl TOKa MpPU NapayieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO TMOJSl TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEIMHEHUU U Pa3JICIICHUU.

HccnenoBanue 1€HCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KAaTyIIKd C TOKOM M MAarHuWTa OT CHUJIbl TOKa W HANpaBlICHUS TOKa B
KaTyIIKe.

N3ydeHnne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u n3ydenue paboThl IEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

OnpIThl MO HMCCIAEAOBAHUIO SBJICHHUS DIIEKTPOMArHUTHOM WHAYKIIMU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANpPABICHUS HHIYKIIHOHHOTO
TOKaA.

9 KIIACC

Pasznea 8. Mexannueckue siBJICHHUS.
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Mexanudeckoe naBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrOo JABWKEHUS. PaBHOMEpHOE HPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMoJiMHENHOEe JBHKeHue. (CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIunelinas u yrinoBas cKOpocTh. LIEeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHA.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS [IOKOS1, APYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgeHus. JBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOIO TeJIA € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CHiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHME NyTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBH>KEHUSI.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmoienue nBr>KeHus Tena Mo OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenmexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCHUTENBFHO KaOuHeTa (GU3HKH.

7. 3aBHUCHUMOCTb YCKOPEHHs T€jJa OT MAacChl Tela U ACHCTBYIOLIEH HAa HEro

o u k~w

CHJIBI.
Ha6J'IIO,Z[CHI/I€ PaBCHCTBA CUJI IIPpHU BSaHMOHCﬁCTBHH TCII.
9. HM3meHeHwue Beca Tea IIpHU YCKOPCHHOM IBUKCHUMU.
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10. [lepenaua nMmmyJsbca npyu B3aMMOICUCTBUN TEI.

11. [IpeobpazoBanusi YHEPTUH NPH B3aUMOICUCTBUH TEJl.

12. CoxpaHeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHE UMITYJIbCA IIPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. HabGnroeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHUECKON SHEPTUU TIPU CBOOOTHOM MAJCHUH.

16. CoxpaHeHHE MEXAHUYECKOW SHEPIUH NPU JBUKEHUH Teja MO JEHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. KoncTpynpoBanue TpakTa g pa3roHa M JAIBHEUIIETO PABHOMEPHOTO
JBV>KCHUS IIAPUKA WIIN TEIICKKH.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpyCKa WM JIBHXKEHUS
1IapUKa 10 HAKJIOHHOU IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Telna IPU PaBHOYCKOPEHHOM JIBHOKEHWUH I10
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBUCHMMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka TrumoTes3bl: €cid TpPU PaBHOYCKOPEHHOM JBHKEHUH Oe€3
Ha4yaJbHOM CKOPOCTH IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnenoBanue 3aBUCUMOCTH CWIIBI TPEHUS CKOJIBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenencaue kKodphuiMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JBM)KCHUM Tela
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

10. Onpenenenue pabOTHl CUJIBI  YOPYrOCTH MpU TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnueckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — koneOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBaA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.
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Hemoncmpauuu.

1.

S A T o

HaGmronenne xonebGaHuM TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHnne npo10bHBIX ¥ TIOTIEPEYHBIX BOJIH (HA MOJICTIH ).
HaOGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1.

7.

OnpeneneHue dYacToThl W TepuoAa KoJIeOaHUN MaTeMaTH4YECKOIo
MasTHHKA.

Omnpenenenre 4acToThl U epuoJia KoueOaHuil MPyKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MepUo/ia KOJIeOaHUI MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpHOA KOJEOAHUN MPYKUHHOTO MAsITHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTHU Mepuoja KoyieOaHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpHOJa  KoJieOaHUM
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
N3mepenne yckopeHusi CBOOOIHOTO TaJACHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DOnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa

CBCTa.

Hemoncmpauuu.

1.
2.

CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

Pa3znen 11. CBeroBbIe IBJI€HHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmuenHoe
pactipoctpanHenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.
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[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. McCronb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Pasznoxxenune Oenoro cBera B crnekTp. OmnbiTel HproToHa. CroxeHue
CHEKTPAJIbHBIX IIBETOB. JlUcniepcus cBeTa.

Jemoncmpayuu.

W X N U W E

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cera.

OnTrYecKuil CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAOIIEH JIUH3E.

[Tosryuenue n300paxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens riia3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH YIJIa OTPa)KEHUS CBETOBOIO Jiyda OT yrja
MaICHUS.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTIJla MPEJIOMIICHHS] CBETOBOTO Jyda OT yria
NaJIeHUs Ha TPAHUIIE «BO3YyX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI COOMpArOIIei
JIH3BIL.

OMNBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAONIONECHUU Yepes3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO

snpa.

HYKJIOHHaSI MOJCJIb AaTOMHOIO  sAapa. H3oTomnsl. PaIII/IoaKTI/IBHI)IC

npespaienus. [lepuoa noixypacnaja aTOMHBIX sIIEp.
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SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl U dHEpPruu. Peaknuu cuHTE3a U
nenenus saep. Ucrounuku snepruu CosHIa U 3BE3I.

SAnepnas sHepreTuka. J[eMCTBUS paJUOAKTUBHBIX H3JIYYCHHM HaA JKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI CUCTEMATU3ALUU
u  0000mIeHUsT MPEIMETHOTO  COAEPXKAHUS M ONbITa  JACATENbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe /I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3yIOTCAd U CUCTEMAaTU3UPYIOTCS BUJIbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JIEATEIIBHOCTHBIA XapaKTep MaHHOTO pa3jesia peaanu3yercs
32 CY4€T TOro, 4YTro OOydYarIIHecs BBIMOIHSIIOT 33JaHusd, B KOTOPHIX UM
npeajaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
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HHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUU.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

W3yyenne ¢Gu3WKM HAa YpPOBHE OCHOBHOTO O0OIIEro 0Opa30BaHUS HANPABICHO HA JOCTHIKEHUE JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanus y oOydaromierocs OyayT

C(bOpMI/IpOBaHI)I CICAYOIHNC JINIYHOCTHBIC PC3YJIbTATHI B HdCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3HUECKON HAYKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYKJIEHUHU OOLIECTBEHHO 3HAUMMBIX M ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C
OPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKY;

— OCO3HAHUE BAXKHOCTHU MOPAJIbHO--3TUYECKHUX MIPUHIIMUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCHPUATHE ACTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOIO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUA:

— OCO3HaHUE IICHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa IIO3HAHMSI MHpa, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAXKHEUIIIEN COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) gopmupoBaHusi KyJbTYPbl 310POBbS M IMOLMOHAJIBLHOIO 0JIATONOYYHS:

— OCO3HaHUE LIEHHOCTH 0e30MacHOTro o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXXHOCTU MpaBUII

0e30macHOro MOBEJCHUS Ha TPAHCIOPTE, HA JIOpPOraxX, C AJICKTPUUYECKUM M TEIUIOBHIM OOOpPYJAOBAHHEM B JOMAIITHUX
YCIOBUSIX;
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— c(OpMUPOBAHHOCTh HaBbIKa pe(JICKCUH, MPHU3HAHHE CBOECTO IMpaBa Ha OMMOKY M TaKOro JK€ TpaBa y JAPYroro
YeIIOBEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTHBHOE y4YacCTHE B PCIICHUHM TPAKTHUECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTEIbHON OpraHHW3alliH, TOpoja,
Kpast) TEXHOJOTUYECKON M COIMAILHON HAIPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIC U (PU3UICCKUX 3HAHUN;

— WHTEPEC K MPAKTUICCKOMY M3yUCHHIO POodeccHii, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIMsi Ha MpUMEHEHHE (U3WYECKUX 3HAHUM IS pelieHus 3a7ad B OOJACTH OKpPYXKAIoIIEeW Cpeibl,
TUTAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CpeIbl;

— OCO3HAHUE TJI00ATTEHOTO XapaKTepa SKOJOTHICCKUX TPOOJIeM U IyTeH UX pEIIcHUS;

8) amanTanuu K M3MEHAIONIUMCS YCJIOBUSIM COIMAIBLHON U MPUPOIHOI Cpeabl:

— TOTpeOHOCTh BO B3aMMOJICUCTBUM IPHU BBIMOJHEHUU HCCIECTOBAHUNA M MPOEKTOB (M3HUECKOM HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHX;

— TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEIHHOCTD;

— TOTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4YHUCJIE (POPMYIHPOBATH WJEH, TOHSTHS, THUIOTE3bI O
bu3nUecKuX 0ObEKTaX U SIBICHUSIX;

— OCO3HaHUE JACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKH;

— MJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DM3UUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3WPOBATh W BBIABIATH B3aWMOCBS3M TPHUPOJLI, OOIIECTBA W JKOHOMHUKH, B TOM YHCIE C
HCITOJTh30BaHNEM (DU3UICCKUX 3HAHUM;

— OIICHKA CBOWX JICUCTBHI C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CPETy, BO3MOXKHBIX TTI00aTbHBIX MTOCIIEICTBHM.

METANPEAMETHBIE PE3YJIbBTATBI
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B pe3ynbTaTe 0cBOEHHS MpOrpamMmbl 1o PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydvaromierocst OyayT
chOpMHPOBAaHbEI MeTANpeIMeTHbIEe Pe3yJbTaThl, BKIIOYAOIINE MO3HABATEILHBIC YHUBEPCAIbHBIC Y4YeOHBIE NEHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHbIC YUeOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YU€OHbIE IEUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle JJornueckue a1eiicTBUA:

BEISIBIIATH U XapaKTEPHU30BaTh CYNIECTBCHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCHU(DUKAIINN, OCHOBAHUS JIJIs1 000OIIECHNS U CPAaBHCHHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH U TIPOTUBOpEYMs] B paccMarpuBaeMmbix (dakTax, JAaHHBIX U HaAOIIOJCHUSX,
OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSM;

BBISIBIIATH TIPHYUHHO--CIICJICTBEHHBIE CBSI3M NP M3YUCHUN (PU3NUYECKHUX SBJICHUN M MPOIIECCOB, JIENIaTh BHIBOJBI C
WCITOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENFHO BBIOMPATH CIOCOO perieHus yueOHol (pu3ndeckoil 3amaun (CpaBHEHHUE HECKOJIBKUX BapHUAHTOB
perieHus1, BLIOOp Hanbosiee MOAXOASIIETO C YYETOM CAMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIIEHHOMY IJIAHY OTIBIT, HECIOXKHBIM (PU3UUECKUM IKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYI0 B XOJIE WCCICIOBAHUS WM
DKCIIEPUMECHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUST U BBIBOJBI M0 pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJCHUS, OIbITA,
WCCJICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKe BBIJIBUTAThH
MIPEAIOJI0KEHNS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:
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IPUMEHSTh Pa3JIMYHBbIC METOBI, HHCTPYMEHTBI W 3alpOChl TIPU TOUCKE W O0TOOpe MHGOpMAIUK WM JaHHBIX C
yaETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO Ppa3IMYHBIX BHIOB U  (HopM
NPE/ICTABIICHHUS;

CaMOCTOSITEJILHO BBIOMpaTh ONTHMAILHYIO (HOpPMY MpeAcTaBlIeHUS HHOOPMAIMA ¥ WILTIOCTPUPOBATEH PEIIacMble
3aJ]a4M HEeCJIOKHBIMU CXEMaMH, JHarpaMMaMHK, HHOW rpadUKON U X KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XOJIe 00CYXXJIeHHs yueOHOTO MaTepuala, pe3yIbTaToB JaOOPaTOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOMPOCHI 110
CYIIIECTBY OOCY>KJaéMOW TeMbl M BBICKa3bIBaTh WJICW, HAIICJICHHbIE Ha pEIIeHUE 3a7a4yd W MOJJAepKaHUE
O1arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYKJACHUSA C CYKICHUSIMU JAPYTUX YYACTHUKOB JAHAJIOra, 00OHAPYKUBATh PA3JIMUME U CXOJICTBO
MO3UILINH;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISATh PE3YIbTAThl BBIMIOJIHEHHOTO (PU3MUECKOTO OmbITa (IKCIEPUMEHTA, HCCIEIOBaHUS,
MIPOEKTA);

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWMBUYATbHON paOOThI MPU PEIICHUU KOHKPETHOU
bu3ndeckoi mpoOIeMblI;

MPUHUMATh LEIU COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBATH JCUCTBUS MO €€ JOCTHKEHHUIO: PACIPENEIAThH
poiH, 00CYXaaTh IPOLIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITIOJTHSATH CBOKO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO Pe3ysibTaTa MO CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS
CBOU JEHUCTBUS C APYTUMH YJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:
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BBISIBIISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMHUX ISl perieHus GU3NIeCKUX 3HAaHUM;
OPUEHTUPOBATHCA B PA3JIMYHBIX MOJX0JIaX MPUHATUS pEUICHUN (MHAUBUIYyATIbHOE, IPUHATUE PEIICHUS B TPYIIIIE,
MIPUHATHE PEIICHUM TPYMIIOoN);

CaMOCTOATENILHO COCTaBIISATh AJITOPUTM pelieHus (U3MYECKOW 3aJaud WM IJIaHA HMCCIEOBaHHUS C Y4ETOM
UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh NIpe1jiaraeéMble BApUaHThI PELICHUI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU ¥ IIPEAJIarath IJIaH €€ U3MEHEHUS;

OOBSCHATHh MPUYMHBI JOCTHXKEHUS (HEOCTHXKEHHUSI) pE3yJIbTAaTOB JAEATEILHOCTH, J1aBaTh OILICHKY TPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YKCJIE B XOJI BBIMOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WM
MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHUBIIUXCS CHUTYallUH, YCTAHOBJICHHBIX ONIMOOK, BO3HMKIIIHMX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOopa WM JUCKYCCUU HA HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPYToro;

MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pElIeHUU (PU3NYECKUX 3a7a4 WM B YTBEPXKICHUSIX HA HAyYHBIC TEMBI U
TaKo€ K€ MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4yeHus B 8 kiiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00yJarommxcst yMEeHHUM:

HCIIOJBb30BATL IMOHATHA: MaACCa MW pasMEpPbl MOJICKYJ, TCILIOBOC ABMIKCHHC ATOMOB M MOJICKYJ, arpC€raTHbIC
COCTOsSHMA BCHICCTBA, KPHUCTAJIMIYCCKUE U aMop(l)HBIe TCJ1Aa, HaCBIH_IeHHBII\/'I u HCH&CBILHGHHBIﬁ nap, BJIaXHOCTb
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BO3MlyXa, TEeMIepaTrypa, BHYTPCHHSSI DHEPTHs, TEIUIOBON JBUTATENb, JJIEMEHTAPHBIN SJICKTPUYCCKUN 3apsi,
IEKTPUUECKOE T0JI€, MPOBOIHUKHU U TUAJICKTPUKH, TTOCTOSTHHBINA JICKTPUICCKUN TOK, MATHUTHOE TI0JIC;

e pasnuyaTh SIBJIEHUs (TEIJIOBOE pACHIMPEHHE U CXKaTue, TeIulonepeaada, TEMJOBOE€ pPaBHOBECHE, CMAayMBAaHMUE,
KaMWUISIpHbIE SIBJICHUS, HMCHAapeHUe, KOHACHcalus, IUIaBJIEHWEe, KpUCTau3anus (OTBEplieBaHUE), KUIICHUE,
Teruionepenavya (TEeIIONpPOBOIHOCTb, KOHBEKIHUS, HM3IYYCHUE), IJIEKTpU3AlMs TeJ, B3aUMOJCWUCTBUE 3apsioB,
JEHUCTBUS DJCKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHasi MHAYKIMS) TIO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacno3HaBaTh MPOSIBICHUE WM3YUYEHHBIX (M3MUYECKUX SBJICHUIM B OKPYXKAIOIIEM MHUpE, B TOM yucie (puandeckue
SIBJICHHSI B TIPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHWE W KaNWJULIPHBIC SBICHUS B MPHPOJAC, KPUCTAUIBI B TIPUPOJIE,
uznyyenue ConHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHeEs, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, dJIECKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3emiid, aApend
MOJIFOCOB, POJIb MArHUTHOTO TOJIS JIJIS J)KU3HU Ha 3eMJie, TIOJIIPHOE CUSHUE, ITPU ATOM NEPEBOIUTH MPAKTUUYECKYIO
3a/1a4y B Y4€OHYIO, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

e OIMCHIBATh U3YYCHHBIC CBOMCTBA TeJ M (PH3WUYECKUE SBIICHUS, UCIIONB3Ys (DU3UUCCKUE BETUYMHBI (TEMIIeparypa,
BHYTPCHHSS SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YACIbHAs TEIIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTA TUIABIICHUS,
yaelbHas TeIJIoTa MapooOpa3oBaHus, yJAeabHas TEIIOTa CTOPAHUs TOTUTMBA, KOA(PPHUIIMEHT MOJIE3HOTO ACHUCTBUS
TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3[yXa, SJEKTPUUYECKUN 3apsij], CHJIa TOKa, DJIEKTPUUECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), TIPH OINHWCAHWH TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICT HMCIOJIB3YEMBIX BEIMYHH,
00O3HAaYEHUsI M EIUHUIBI (PU3NYECKUX BEIUYWH, HAXOAUTHh (OPMYJIBI, CBA3BIBAIONIUE JTAHHYIO (U3HUYECKYIO
BEITUYMHY C APYTUMHU BEIUYUHAMHE, CTPOUTH rpadMKN U3yUYCHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIIMUNH;

e XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHUS ¢ TIPOIECCHI, HCIOJb3YsS OCHOBHBIC TOJOKCHUS
MOJICKYJIIPHO--KUHETHYECKOW TCOPUU CTPOCHHUS BEIICCTBA, MPHHIIMI CYIEPIIO3UIINN TOJICH (Ha Ka4yeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma A ydJacTka 1emnu, 3akoH J[xoymns—JIeHna, 3aKkoH COXpaHeHUs
OHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BhIPAKEHNUE;
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e OOBICHATH, (PU3MUYECKHE TIPOIECCHI W CBOWCTBA TEd, B TOM YHCI€ HW B KOHTEKCTEC CHTYyallud
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBIABISITH IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 1—
2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBAa (PU3MUYECKHUX SIBICHUM, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

e pemarh pacuéTHhIC 3a7aydl B 2—3 ACHCTBUS, HWCIOJB3Yys 3aKOHBI W (DOPMYJIBI, CBS3BIBAIOIINE (PU3NUECKHE
BEJTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9d 3aITUChIBATh KPATKOE YCIOBUE, BBISABIIATh HEIOCTATOK JAHHBIX JIJIS
pelieHust 3ajauu, BbIOMpATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOJIUTH PACUETHI U
CpaBHUBATH MOJYYCHHOE 3HAUCHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIU (PUINYECKUX METOJOB, HCIIOJb3Ys OMHCAHHE
WCCJICIOBAHMSI, BBIICIATH TIPOBEPSEMOE TMPEATON0KECHHIE, OICHUBATh IPABUIBLHOCTh TMOPSIIKA IMPOBEACHUS
WCCJICIOBAHMSI, IETIATh BBIBOJIBI;

e TPOBOJUTH OMBITHI M0 HAOIIOACHHUIO (PU3UUECKUX SIBJICHUHN WM PU3NYECKUX CBOMCTB TeN (KalUJUISIPHbBIE SBIICHUS,
3aBUCUMOCTb JaBJICHUS BO3yXa OT ero 00bEMa, TeMIiepaTypbl, CKOPOCTH IPOLiecca OCTHIBAaHUS M HATPEBAHUS TPU
W3ITyYCHUH OT IIBETa M3TydJaromiel (ITOTJIONIAIOIICH) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATypPhI
KUIKOCTH M TUIOMIAAA ©€ TOBEPXHOCTH, SJCKTPU3AIMs TEl W B3aMMOJCHUCTBHE DJIEKTPUUYCCKUX 3apsIOB,
B3aMMOJICUCTBUE TMOCTOSIHHBIX MAarHWTOB, BH3yaJM3allisl MArHUTHBIX TOJIEW TIOCTOSHHBIX MarHWTOB, JCUCTBUS
MarHUTHOTO TIOJIsI HA MPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOJABUTATEIS TTOCTOSIHHOTO
TOKa): (OpMYIHPOBATH TPOBEPSIEMBIEC TTPEANOTIOKEHUS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000pYyI0BaHNU,
OIMHMCHIBATH XOJI OIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

e BBINIOJHATH MPSAMBIC U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIHLHOW BIQKHOCTH BO3/1yXa, CHIIBI TOKA, HAIPSIKEHUS C
WCITOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3MUECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN
C Y4ETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH;

e TMPOBOJUTH WCCIECAOBAHHUE 3aBUCUMOCTH OJHOW (DH3WYECKON BEIMYMHBI OT JAPYTrOW C KCIOIH30BAHUEM MPSMBIX
WU3MEpPCHUI (3aBUCUMOCTH COIPOTHBIICHHS TPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAJM ITONMEPEYHOTO0 CEUEHUS W
YAEIBHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHMKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOIHUK, OT HAIPSIKECHUS Ha
MIPOBOJIHUKE, WCCIEAOBAHHUE IMOCIEAOBATEILHOTO U MAapaUICIbHOTO COCAMHEHHWM MPOBOJHUKOB): TUIAHUPOBATH
WCCJIEIOBAHNE, COOMPATh YCTAHOBKY M BBITIOJHITH U3MEPEHUS, CIEAys MPEIIOKCHHOMY IJIaHy, (PUKCHPOBATH
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pe3yNbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHAE TaOMWI[ W TpauKOB, JAelaTh BBIBOJABI IO pe3yJbTaTaM
WCCJICIOBAHNS,

e TMPOBOJUTH KOCBEHHBbIE M3MEpEeHUs (PU3NUECKUX BEIMYMH (yAeNIbHAsl TEIMIOEMKOCTh BEIECTBA, COMPOTHUBIICHUE
MPOBOJHUKA, padoTa W  MOIIHOCTh AJIEKTPUYECKOTO TOKAa): IUJIAHUPOBATh HW3MEPEHHs, CcoOUpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIACAYS MPEIIOKEHHON HHCTPYKITAU, U BEIYUCIIATH 3HAUCHUE BEIMUNHBI,

e coOJrOAaTh MpaBUiIa TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;

e XapaKTEepU30BaTh NPHUHIUIBI JCHCTBUS U3YYEHHBIX MNPUOOPOB M TEXHUUYECKHX YCTPOMCTB C OMOPOM Ha HX
onucanus (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp, BOJBTMETP,
CUETUMK DJICKTPUYECKOW DHEPrUH, AIIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HArpeBaTeNbHBIC 3JIEKTPOIPUOOPHI
(TpUMepHI), FTCKTPUICCKUE TTPETOXPAHUTEITH, JJIEKTPOMArHUT, JIEKTPOIBUTATEIb MTOCTOSTHHOTO TOKA), UCITOIB3Ys
3HAHHS O CBOMCTBAX (M3MUECKUX SBICHUN M HEOOXOIUMBIC (PU3NIECKHIE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA W HM3MEpPUTEIbHBIE MPHUOOPHI MO CXEMaM U CXEMaTUYHBIM
pucyHKaM (KHUJAKOCTHBIA TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHETO CTOpPaHMI,
AJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI DJCKTPUUYCCKUX IIENEH C TOCICIOBATEIbHBIM M TapaUIeIbHBIM
COCIMHECHHUEM DJICMEHTOB, pa3jindasi yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JICKTPUUCCKUX TICTICH;

e TPUBOAUTH MPUMEPHI (HAXOIUTh MH(POPMAITHIO O TPUMEpaXx) MPAKTHIESCKOTO MCTIOIb30BaHMS (PU3UICCKUX 3HAHUN
B TIOBCEAHEBHOM >KM3HHM Il OOecredyeHus Oe30MacHOCTH MpU OOpalieHuH ¢ IpudopaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBSI U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIIEH CpeJie;

e OCYIIECTBIIATh MOWCK MH(POpMAIUK (PU3HUECKOTO cofepkanus B MIHTEpHETe, HA OCHOBE MMEIOIINXCS 3HAHUN U
MyTéM CpPaBHEHHSI JOTIOJHUTEIBHBIX UCTOYHUKOB BBIACISITH HHPOPMAIIUIO, KOTOPAsl SBISETCS MPOTUBOPCUUBOU
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

e HCIIOJBH30BAThH MPU BHITIOJHEHUN YU€OHBIX 3aIaHU HAYYHO--TTOMYJISIPHYIO JIUTEPATypy HU3HUIECKOTO COJECPIKAHMS,
CIIPaBOYHBIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BianeTb NpuUEMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/7aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHMs, 00001as WHPOPMAIIMI0 U3 HECKOJIBKUX
WMCTOYHUKOB (DU3UYECKOTO COJIEpKaHUsS, B TOM YHCJIE IyOJMYHO TPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WIN
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MCCIIE0BATEIBCKON AEATEIBHOCTH, IIPA 3TOM I'PaMOTHO MCIIOJIb30BATh U3YYEHHBIM MOHATHUMHBIM ammapar Kypca
(bu3HKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3CHTAIUEH;

IIPU BBIIOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAHUN (PU3NYECKUX IPOLIECCOB PACHpEnesTh O0S3aHHOCTH B
rpynne B COOTBETCTBHHM C IIOCTABJICHHBIMM 3aJadaMM, CIEAUTh 3a BBINOJHEHUEM IIJaHA JCHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTH pa3peiaTb KOH(DIUKTHI.

K koHIly 00y4deHHs B 9 KJIacce MPeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTh
y 00y4JaroImmxcs YMEHUM:

UCITOJIB30BATh MOHATHUA: CUCTEMA OTCYETA, MATEPHUAIIbHAS TOYKA, TPACKTOPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHUA, Aedopmanus (ynpyras, MIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTh H
NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPLOTO Tella, PABHOBECHUE,
MEXaHUYECKUE KOJIeOAaHWs M BOJIHBI, 3BYK, HH(QPa3BYK U YJIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, ILIKaja
3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CIIEKTPhl UCITYCKaHUs U MOTJIOUIEHHUS], allb(da-,
OeTa- 1 TaMMa-u3Iy4eHUs, U30TOMbI, SIAECPHAS SHEPTETUKA;

paznuyaTh SIBJI€HUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSMOJMHEHHOE JBUYKEHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBU)KEHHE, CBOOOAHOE MaleHHE TEJ, PABHOMEPHOE JIBUJKEHUE TI0 OKPYKHOCTH, B3AUMOJIEHCTBHE
TeJ, PEaKTUBHOE JBI)KEHUE, KOJeOaTeIbHOE ABM)KEHUE (3aTyXarolle M BBIHYXKJEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIB)KEHHE, OTPAKEHHUE 3BYKa, NPSAMOJIMHEMHOE pacpOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIIEHUE CBETA,
IIOJIHOE€ BHYTPEHHEE OTpakKCHHE CBETA, Pa3JIOKEHUE OEJIoro CBEeTa B CHEKTP U CIOXKEHHE CIIEKTPAIbHBIX LBETOB,
JUCIIEPCHUST CBETA, €CTECTBEHHAs] PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa H3Iy4YeHHUs) IO
OIKCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SBJICHUE;
pacro3HaBaTh NPOSBICHHE MU3YUYEHHBIX (PU3NYECKUX SIBJICHHUM B OKpY’KaroleM Mupe (B TOM yucie (pU3NYecKue
SIBJICHHSI B IPUPOJIE: TPUIIMBBI U OTIUBBI, IBHKEHHUE TUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE JIBUKEHHUE YKUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, IIyHAMH, 3XO0, LIBETA Tell,
ONTUYECKHUE SBJIICHUS B MPUPOJE, OMOJIOTHYECKOE NEHCTBUE BUIUMOTO, YIbTPa(PHUOIETOBOTO U PEHTTE€HOBCKOTO
U3ITy4eHUI, €CTEeCTBEHHBIM paglOaKTUBHBIA (DOH, KOCMHUYECKHUE JIyYHd, PAJIUOAKTUBHOE H3IyYCHHE MPUPOIHBIX
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MUHEPAJOB, 1EHCTBUE PAJUOAKTUBHBIX U3TyYEHUN HA OPTraHU3M YEJIOBEKA), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3aja4y B y4eOHYIO, BBIIETISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUM;

e OIKUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3MYECKUE SIBICHHS, MUCHOJIBb3Yd (PU3MUECKUE BETUUYUHBI (CPEAHAS U
MTHOBEHHAsl CKOPOCTb T€Jla IPU HEPABHOMEPHOM JBHKEHUH, YCKOPEHUE, IIEPEMEILICHHE, TYTh, YIII0Basi CKOPOCTb,
CHJIa TPEHHs, CHJIa YOPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO TMaJCHHs, BEC Teja, UMIIYJIbC Tea,
UMIYJIBC CHJIBI, MEXaHHW4YecKas paboTa W MOIIHOCTh, MOTCHIIMAIbHAs OJHEPrus Teja, MOJHATOTO HaJ
MIOBEPXHOCTBIO 3€MJIM, [IOTCHLMANbHAs DSHEPTUsl CXKATOW TNPYKUHBI, KHHETHUYECKAsl SHEPrus, MOJIHAS
MEXaHUYECKasl SHEPTusl, NEPUOJ U YacTOTa KoJeOaHuM, AJIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb
CBETa, IOKa3aTelb MPEJOMJICHUS Cpebl), MPU ONHCAHUM NPABWIBHO TPAaKTOBATh (DU3UUYECKUN CMBICIH
UCITIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUS W €AUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE
JAHHYI0 (U3MYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TIpapUKH H3YYEHHBIX 3aBHCHUMOCTEN
(¢u3nYECKUX BEINYMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NUECKUE SIBICHUS U MIPOLIECCHI, UCIIOJB3YS 3aKOH COXPaHEHUsI SHEPIUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIUN CUJI, TPUHIMI OTHOCUTENbHOCTH ['anunes, 3akoHbl HploTOHA,
3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U
MacCOBOTO YHCEJI ITPH SIACPHBIX PEAKLMIX, TPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aITUCHIBAThH €TI0
MaTEeMaTUYECKOE BbIPAKEHNUE;

e OOBACHATH (U3MUECKHE TMpOIecChl U CBOHCTBA Te€JI, B TOM 4YHCI€ U B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh NPUUUHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHUE U3 2—
3 JIOrMYECKUX IIaroB ¢ ONOpoil Ha 2—3 WM3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

e pemaTh pacuéTHble 3amayu (OMHMparIIUecs Ha CUCTEMY W3 2—3 ypaBHEHMI), MCTHOJB3Ys 3aKOHBI U (DOpMYIIbI,
CBsI3bIBalOIME (DHU3MUECKHUE BEJIIMYMHBI: Ha OCHOBE aHallM3a YCJIOBMS 3aJaud 3alKChiBaTh KpPaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAIOIIME WM U30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIsl pEeLICHUS,
MPOBOJUTH PACUETHI M OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs1 (PU3UUECKON BEJIMUMHBI;
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e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTHh MPU MOMOIIK (PU3MUYECKUX METOJAOB, UCIOJB3Ys OMUCAHHUE
UCCIICIOBAHMSI, BBIACNIATH TMPOBEPSIEMOE MPEAINOJIIOKEHNE, OICHUBATh MPABUIBHOCTH TMOpSIKA MPOBEIACHHUS
UCCJIEIOBAHMUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH U OIBITOB;

e TMPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUNU WU (PU3NYECKUX CBOMCTB TeN (M3y4EHHE BTOPOTO
3akoHa Hpl0TOHa, 3aKOHA COXpaHEHHUS PHEPIHH, 3aBHCHMOCTh NEpHUOAa KOJEOAHWN MPYKHMHHOTO MAasTHHKA OT
MacChl Tpy3a M >KECTKOCTH TPYKUHBI M HE3aBUCHUMOCTH OT aMIUIUTYABI MajbIX KOJeOaHWH, MPSIMOJMHEHHOE
pacmpocTpaHEHUE CBeTa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3YyYEHHUE CBOWCTB HM300pa)K€HUs B IIOCKOM
3epKajie U CBOWCTB HM300pakKeHHUs MpeIMeTa B COOMparolie JTuH3e, HAOIIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX
CIIEKTPOB U3IYyUEHHUS): CAMOCTOSTEIILHO COOMPATh YCTAHOBKY M3 MU30BITOYHOTO Habopa 000py10BaHN S, OITUCHIBATH
XOJT OTIBITA U €T0 PE3YJIBTATHI, POPMYITHPOBATH BHIBO/IHI,

e TMPOBOAWTH MpPH HEOOXOJUMOCTH CEpPHUI0 TPAMBIX H3MEPEHHUH, OMpeAenss CpeaHee 3HAYCHHE H3MepsieMou
BeNUYMHBl ((DOKyCHOE paccTosHUE coOuparoiell JHH3bI), OO0OCHOBBIBATH BBIOOpP crmocoba H3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

e TPOBOAWTH HCCIIECIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIHYMH C HCIOJBb30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBUCHMOCTb ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaabHOM CKOPOCTH, EPUOIa KojeOaHui
MaTEeMaTHYeCKOT0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaKEHHUs CBETa OT yria MajeHusl U yria
MpeJIOMJICHUST OT YyIJIa TMaJIeHus): IUIAHUPOBaTh MCCIIEIOBAHUE, CaMOCTOSITENIbBHO COOMpATh YCTaHOBKY,
(bUKCUpPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJIE TaOIHIl U TpadUKOB, JeIaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

e TPOBOAWTH KOCBEHHBIE W3MEpEHUs (PU3MUECKHX BEIWYHH (CPEAHSSI CKOPOCTh M YCKOPEHHE Tela MpHu
PAaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOJHOTO MAaJACHHS, KECTKOCTh MPYKUHBI, KOIPHUIIMEHT TPEHUS
CKOJIBKCHHS, MEeXaHuueckas paboTa M MOIIMHOCTh, YacTOTa W TIEPHOJ KOJEOaHWM MaTEeMaTUYECKOTO U
MPY)KUHHOTO MAsITHUKOB, ONTHYECKash Cuiia coOuparomeid JIMH3bI, PaJIUOAaKTUBHBIA (DOH): TUIAHUPOBATH
U3MEpEeHHs, COOMpaTh DKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJHATH HM3MEPEHHUSA, CIEIys TNPeIIOKEeHHOM
WHCTPYKITUH, BBIYUCIIATh 3HAYCHUE BEJIUYHMHBI U aHAIM3UPOBATH MOJYYEHHBIC PE3yJbTaThl ¢ YYETOM 3aJIaHHOMN
MIOrPETHOCTHA U3MEPEHUN;

e COOJIIO/IATH MPABUJIA TEXHUKU O€30TIACHOCTH MPHU padOTE C TaOOPATOPHBIM 000PYI0BAHUEM;
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e pa3nMuyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DPU3MUECKHX MOJIENeH: MaTepHalibHas TOYKa, aOCOIIOTHO TBEPAOE
TEJIO0, TOUCYHBIN UCTOYHUK CBETA, JIy4d, TOHKas JIMH3a, IIJIaHETapHas MOJIENb aToOMa, HYKJIOHHAsE MOJIEIb aTOMHOTO
AApa,

e XapaKTepH30BaTh IMPHUHIIUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM HA WX
ornucaHusi (B TOM 4HMCJe: CHOUIOMETP, JATYUKU TOJIOKECHHSI, PACCTOSHUSA U YCKOPEHHUA, paKeTa, 3XOJOT, OYKH,
nepuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3UMETp, Kamepa Buibcona), HCHONB3ys
3HAHUS O CBOWCTBAX (PU3NUECCKUX SBICHUI B HEOOXOIMMBbIC (PU3MUECKHE 3aKOHOMEPHOCTH;

e HCIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUUYECKUX YCTPOICTB, N3MEPUTENIBbHBIX PUOOPOB
Y TEXHOJIOTUYECKUX MPOLIECCOB IPU PEIICHUU YUEOHO--TIPAaKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JIsl IOCTPOSHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

e TPHUBOIUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O PUMEPAX ) MPAKTUUECKOTO UCTIOIB30BaHUS (DU3HMUECKUX 3HAHUH
B TOBCEIHEBHOW XM3HU JUIsi oOecredeHusi O€30MacHOCTH NpHU OOpallleHuu ¢ NpubopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, COXpPaHEHHUS 3/10pPOBbs U COOIIOICHUS HOPM SKOJIOTUYECKOTO MOBECHUS B OKPY’KaIOLEH Cpefie;

e OCYHIICCTBIIAITh TOWCK HWHpOpManuu (Gu3nmdeckoro cojaepkanusi B VHTepHETE, CaMOCTOSATEIBHO (QOPMYIHPYS
MOMCKOBBIM 3allpoc, HAXOAWTh MYTH OMPEICNICHUS IOCTOBEPHOCTH TMOJYYCHHONH HWHGOpPMAlUd Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOTHUTEIbHBIX HICTOYHHUKOB,

e HCIOJIb30BaTh IIPU BHINOJHEHUH YU€OHBIX 3aJJaHUI HaAyYHO--TIONYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COEpKAHUS,
CIpaBOYHbIE MaTepualbl, pecypchl cetu HHTepHeT, BlaaeTh MNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX UCTOYHHKOB
¢uznyeckoro coaepKaHus, MNyOJIMYHO TMPEACTABIATh PpPE3yNbTaThl MPOEKTHOM WM HCCIEIOBATEIbCKOM
NESITEIbBHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BATh W3YYECHHBINH MOHATUHHBIA ammapaT H3yd4aeMoro pasjena
(bU3MKYN U COMPOBOXKAATH BHICTYIIJICHUE NMPE3EHTAIMEH ¢ yu€TOM 0COOEHHOCTEN ayTUTOPUHN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
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8 kiacc
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubnuorexa [JOK
1.1 7
CTpocHHe 1 CBOHCTRA BelIeCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpouecce 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MArHUTHbBIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 II 2 1 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 AAHTHPIC ABJCHHA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 INEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KIIACC
Koau4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue (mupoBbIe)
n/ pa3/iejioB U TeM Bcer  KonTpoibH IIpakTuyeck oﬁpa:f)osaTeanLle
Il NporpaMmMsbI 0 ble padoThI ue padoThbl pecypes:
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanudeckoe
R bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CII0OCOOBI €ro 426
OIMCAHUS .
BsaumogeiicTBue Bubmzorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
Tell
4a6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 426
Hroro mo pazueny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHBI
MexaHu4eckue bubmorexa [TOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIEOaHU
4a6
MexaHnueckue bubmmorera [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

4a6

Hroro no paszneny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

ONEeKTPOMarHuTH
bubmuorexa [JOK
o€ ToJie 1
3.1 6 2 https://m.edsoo.ru/7f41a
AIEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro mo pazneny 6
Pasznea 4. CBeToBbIe ABJICHUS
3aKOHBI bu6mmorexa [IOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a

s CBE€TA

4a6
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bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuoreka [JOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u mOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bu6nuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, § knace/ [epsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenscTBo

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

1) dusuka 7-8 kiacc TUAAKTUYECKUN U pa3aaTouHbiil MmaTepuain 2017

2) ®usuka 8§ kiacc metoaudeckoe nocooue. Gumonosua H.B. 2020

3) yaeOHO-MeTomnuecknii KoMruiekT "COopHUK 3a1a4 1o pusnke" K y4eOHHUKY

A.B. IIéppiikuHa

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1) Bubnunoreka [OK

https.//m.edsoo.ruff0a013e

2) bubmuoTteka [IOK
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https.//m.edsoo.ru/ff0a5c60
3) bubmuoteka [JOK

https.//m.edsoo.ru/ff0a4352
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