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COJEPXAHME YYEGHOI'O IIPE/IMETA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B MO3HAHUM OKPY:KAIOIIEro MuUpa.

®usuka — Hayka o mpupone. SBinenus npuponsl. dusznyueckue SBICHUS:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuuHbl. M3Mmepenue Qusnyeckux BenuuuH. Duzndeckue
npubopsl. [Torpemnocts u3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u gpyrue eCTECTBEHHBbIE HAYKH U3Yy4alOT MPHPOAY.
EctecTBeHHOHAy4YHBIE METOJ TO3HAHUSA: HAOJIIOJEHHWE, TTOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE T'MIOTE3, OOBSICHEHUE
Habmogaemoro apieHus. Onucanyue GU3NUECKUX SIBJICHUN ¢ TOMOIIbIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHn4ecKue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHUS.

2. Ousuyeckue npuOOPHI W TPOLEAYypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U

U (POBBIM PUOOPOM.
Jlabopamophuie pabomul u onvimol.
1. OmpezeneHre LEHbI AEJICHUS Kbl K3MEPUTENBHOTO MpUOopa.
2. M3mepenue paccTosiHUN.
3. U3mepenune o0bEMa )KUAKOCTH U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue Ttemreparyppl NOpH TMOMOIIHA JKHJIKOCTHOTO TEpPMOMETpa U
JATYUKA TEMIIEPATYPBI.

6. IIpoBeneHue wuccienoBaHWS IO MPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MYIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJjblle BHICOTA
ITyCKa.

Paszpnes 2. IlepBoHayaibHble CBEICHUS O CTPOCHUM BeLECTBA.

Crpoenne BemecTBa: aroMbl M MOJEKYJbl, UX pa3Mmepbl. ONBITHL
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmwxenne yactui] BemiecTBa. CBS3b CKOPOCTU JBHXKEHHUS YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nud@ys3us. BzaumopeiicTBue dYacTwuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHbple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH M TBEPIBIX
(KpucTamuimueckux) Tea. B3anMocBsA3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M KX ATOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysum.



3. HaOmonenue siBneHnid, 0OBICHIIONINXCS MPUTSHKEHUEM WIN OTTATKMBAHUEM
YacCTHIl BEIIECTBA.
Jlabopamopnuie pabomul u onvimol.
1. OrleHka 1uamMeTpa aToMa METOJO0M PSJIOB (C UCTIONb30BaHUEM (oTorpaduii).
2. OnbITHI 110 HAOIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCTBHE TeJl.
Mexannueckoe aBUkeHHE. PaBHOMEpHOE UM HEPaBHOMEPHOE JBUYKEHHE.
Cxopoctb. CpenHsii CKOPOCTb IPU HEPAaBHOMEPHOM JBH)KEHUHU. Pacuér myTu u
BPEMEHHU JIBUKEHUS.
SBneHue wuHepuuu. 3aKOH HHepUMH. B3aumojelicTBue Tell Kak MpUYMHA
U3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca kak Mepa MHepTHOCTHU Tena. [ImoTHOCTh
BenecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.
Cwia Kak XapakTepUCTHUKA B3auMOJIeUCTBUs Tesl. Cuja ynpyrocTd M 3aKOH
I'yka. N3mepeHue cUiibl C MOMOINBIO JUHAMOMETpA. SIBIIEHHE TIATOTEHHUS U CuUJja
Tsokectr. Cuila TshKecTH Ha Jpyrux ruiaHetax. Bec tena. HeBecomocTs. CnoxxeHue
CWJI, HAIlpaBJICHHBIX IO OJHOW mpsMoil. PaBHoxeicTByromas cui. Cuiia TpeHws.
TpeHue CKoJIbXKEHHS U TPeHUE NOKos. TpeHre B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHue MexaHUUYeCKOTo ABMKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKCHUSL.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEeHUsl CKOPOCTHU MPU B3aUMOJICHCTBUH TEJI.
5. CpaBHEHHE MacC M0 B3aUMO/ICHCTBUIO TEJL.
6. CrokeHHue CUil, HAaPAaBJIEHHBIX 10 OJHOM IPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHue CKOPOCTH PaBHOMEPHOIO IBMXKEHUs (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOUIISI M TaK Jajiee).

2. OnpeneneHue cpeiaHel CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuka IIo
HaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh paCTKEHUS (nedhopmariim)
NPY>KUHBI OT MPUI0KEHHOMN CUIIBIL.

5. ONBITBL, JNEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT
Beca Tella U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

HNasnenue. CriocoObl yMEHbIIEHUSI U YBEJIMYEHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUS Tra3a OT oO0béMa, TemmepaTypbl. [lepenaua naBmeHus
TBEPABIMU TEJIAMH, XKUJIKOCTAMU M razamu. 3akoH [lackans. I[lneBmaTnueckue



MaIllMHbl. 3aBUCUMOCTh JaBJEHUSA KUIAKOCTA OT TyOuHbl. ['mMapoctaTudeckuii
napajokc. Coobuaroniiecs cocyibl. ['uapaBnuueckue MEXaHU3MBbl.

AtMocdepa 3emuin u armochepHoe agaBinenue. [IpUyuHBI CyIIECTBOBAHUSA
BO3AylIHON oOosnouku 3emau. Onwit Toppuuemnu. M3mepenue atmochepHOro
JaBJ€HUS. 3aBUCUMOCTb aTMOC(EPHOro JaBi€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpubGops! 17151 M3MepeHns aTMOC(hEepPHOTO JTABJICHHS.

JleficTBUE KMIKOCTH M ra3a Ha IOrpyKEHHOE B HMX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

AN

~

3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEPATYPhI.

[lepenaya naBineHUst ) KUAKOCTHIO U Ta30M.

Coobmatomuecs cocy/ibl.

['mppasnuueckui npecc.

[IposiBneHue necTBUS aTMOCPEPHOTO JaBICHUS.

3aBUCUMOCTH BHITAIKUBAIOIICH CHITBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUKOCTH.

VYcioBue miaBaHus TEJ: MJIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTU OT
COOTHOULIEHHUS IIJIOTHOCTEU Tesa U KUJIKOCTH.

Jlabopamopnwie padoomot u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOM B
KUJKOCTb YaCTH TeJIA.

OnpeneneHne  BBITAJIKMBAKOUIEH  CWIBI, JACUCTBYIOLIEH HA  TEO,
NOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CWIIBI, IEUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl Tea.

OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIICH  CHIIBI,
JEHCTBYIOLIEH HA TEJIO B KMIKOCTH, OT 00bEMA MOrPYKEHHON B KUIKOCTh
YaCTH Te€Ja U OT IUNIOTHOCTHU KUJIKOCTH.

KoncTtpynposanue apeomerpa niy KOHCTPYUPOBAHUE JIOAKU U OIPENCIICHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIHsl.

Mexanuueckas pabota. MOITHOCTS.

[IpocThie MexaHW3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbruara. [I[puMmeHeHue npaBuia paBHOBECHS pbluara K OJOKYy. «30J0TO€
npaBuwio» Mexanuku. KIIJ[ mpocTeix mexanusmoB. [IpocTbie MexaHU3MBI B OBITY H
TEXHHUKE.



Mexanuueckas dHeprud. KuHernueckas MW NOTCHUHUAIbHAs  DHEPIUs.
[IpeBpaiienrie 0JJHOTO BHJIa MEXAHMUYECKOM IHEPTUH B JIPYTrol. 3aKOH COXpAHEHUS
SHEPIUU B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOTHI CUJIbI TPEHUSI IPU PABHOMEPHOM JABUKEHHUM Teja IO

TOPU30HTAIBHOM IMOBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECHS pblyara.
3. Usmepenue KIIJ HaKTOHHOM TJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPaHEHUs MEXAHUYECKOW SHEPIUU.
8 KUIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE  TIOJIOKEHHMSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM  CTPOCHUS
BellecTBa. Macca W pasmepbl aTOMOB U MOJIEKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHMM  BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObSICHEHHE CBOWMCTB Ta30B, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUM MOJIEKYJSIPHO-KUHETUYECKOM TEOPHH.
CmaunBaHKe U KallWUISPHBIE SIBJICHUS. TEmIoBOe pacllIUpEHNE U CHKATHE.

Temneparypa. CBsA3b TeMmIepaTrypbl CO CKOPOCTBIO TEIMJIOBOIO JBUKECHUS
yacTull. BHyTpeHHsAs sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEW SHEPIUH:
TerJionepeaadya U coBepiieHue paboTel. Buabl Temionepenayu: TemIONPOBOIHOCTD,
KOHBEKIIHUS, U3JTyYCHHE.

KonuyectBo TtemnoTsl. YaenbHas TEIUIOEMKOCTh BeliecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TeIIoBoro Oananca. [1naBineHue u orBepieBanue
KPUCTAJNTMYECKUX BEIIECTB. YJIeNbHAs TeIUioTa IuiaBieHus. llapooOpa3zoBanue u
koHaeHcanus. Mcmapenue. Kunenue. VYaenpHas Teriora mnapooOpa3oBaHUs.
3aBUCUMOCTH TEMIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JTaBJICHHUSI.

Brnaxxnocts Bo3ayxa.

DHeprus TOIJIMBA. Y IeTbHAs TeIUIOTa CTOPaHMUSL.

[Ipunuuner pabotel TemnoBbix jsurareneil KIIJ TemmoBoro aBuratens.
TeruoBble IBUTATENIN U 3aIIUTA OKPYKAOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpauyuu.

1. HaGmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyszuu.

3. HaOnronenue siBieHu cMauuBaHus U KallWJUISIPHBIX SBICHUN.



4. HalmroJieHne TemioBOro paciiupeHus Tel.

WN3menenue napieHus Ta3a MpU M3MEHEHWH OO0OBbEMA M HArpEeBaHUM WJIU

OXJIAXKJICHUH.

6. IIpaBuna mamepeHus TeMneparypsl.

7. Buasl Teronepenaymu.

8. OxJakJIeHHe MPU COBEPIICHUU PAOOTHI.

9. HarpeBaHnue npu coBepiieHUH paOOThl BHEITHUMHU CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHbBIX BEUIECTB.

11. HaGmrogeHue KumeHus.

12. HaGnroeHne nocTosiHCTBA TEMITEpATyphl IIPH IJIABJICHUU.

13. Moaenu TeroBbIX JBUTATENEH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel MO HAOMIOJAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUIAKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3AyXa B OaJJIOHE MITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €ro 00béMa

b

Y HarpEBAaHMSI WJIIA OXJIAXKACHUS.

6. [IpoBepka rumnoresbl JMHEHHOW 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJKOCTH B

TEPMOMETPUUYECKOM TPyOKE OT TeMIEpaTypHhI.
7. Habmionenue wu3MeHeHUs BHYTPEHHEH OSHEpruM Telna B pe3yibTare
TEIUIoONEepe auu U pabOThl BHEIIHUX CHJL.

8. HccrnenoBaHue sBJ€HUS TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOJHOW U

ropsiuey BOJBI.

9. OmpeneneHre KOJIUYECTBA TEIUIOTHI, TOJIYYEHHOT'O BOJOW MpHU TEII000MEHe

C HarpeThlM METAINYECKUM LUITUHAPOM.

10. OnpeneneHne yIeabHON TEINTIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus..

12. OnpesiesieHne OTHOCUTENIBHOM BIAKHOCTH BO3/1yXa.

13. OnpeneneHne yIeabHON TEIUIOTHI IUIABIEHUS JIbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHbBIE SIBJICHUS.

Onextpuszanms Ten. JlBa poja DSIEKTpUYECKHX 3apsanoB. Bzammoneicreue
3apsKEeHHBIX Ten. 3akoH KyloHa (3aBUCHMOCTB CHIIBI B3AMMOJIEHCTBUS 3apS’KEHHBIX
TE€J OT BEJIUYMHBI 3apSAI0B U PACCTOSHUASA MEXKIY TEJIaMU).

Onektpuyeckoe mnozne. Hampsoxk€éHHocTh 3aexkTpudeckoro mnois. [lpuHnmn
CYNEPHO3UINH IEKTPUUYECKUX 0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu »nekTpuyeckux 3apsioB. ODJIEMEHTAPHBIA JJIEKTPUUYECKHUI 3apsii.
Crpoenue atoma. [TpoBOIHUKH U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUS 3JEKTPUYECKOTO  TOKA.
HUcTtouHnKkM MOCTOSSHHOTO TOKa. JIeHWCTBUSL SIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUI TOK B )KUJIKOCTSIX U ra3ax.

Onexktpuyeckas  uenb. Cuiaa  Toka.  DJIEKTPUYECKOE  HANpPsDKEHHE.
ConpoTuBieHHE TPOBOAHUKA. Y ACIBHOE CONPOTUBIICHUE BellecTBa. 3akoH OMa s
ydacTka uenu. [locienoBarenbHoe U napajyieIbHOE COEAUHEHNUE MIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpUYecKrue LEeNH U MOTPEOUTENN 3IEKTPUYECKO 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTrosiHHBIE MarHUTHl. B3auMOJENCTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHE IS dKU3HU Ha 3emiie. OnbIT Jpcrena.
MarnuTtHOE 1os€e 3JIEKTPUIECKOro ToKa. [IpuMeHeHne dIeKTpOMAarHuTOB B TEXHUKE.
JleficTBUE MArHUTHOrO TOJSl Ha MPOBOAHUK C TOKOM. OJIEKTPOJBUIATEINb
IOCTOSIHHOTO  TOKa. Mchnonp30BaHuME  AJEKTPOJBHUrareNied B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHue daeKTpoMarHUuTHOM MHAyKIWU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CniocoOb1 MOy YECHH S ANEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJIEKTpU3aLHs TEN.
JIBa poia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpONCTBO U JENUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAs] MHAYKIIHUS.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKY TOCTOSTHHOTO TOKA.
JIeHCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHune cuitbl TOKa aMIIepMETPOM.
. U3mepeHne 31eKTpuYecKoro HanpsiKeHUs! BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUN.
. B3anmoeiicTBrEe MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHUTA.
. MonenupoBaHrue MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
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18
19
20
21
22
23
24

25

. OnbIT Dpcrena.

. MarautHoe noje Toka. DJIeKTPOMarHur.

. JleficTBME€ MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENh TOCTOSTHHOTO TOKA.

. UccrnenoBanue siBICHUS DJIEKTPOMArHUTHON UHIYKIIUH.

. OnbiTel Papajes.

. 3aBUCUMOCTh HalpaBJCHUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

. DIIEKTPOTeHEepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie padoomot u onvimol.

1.

o v A~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OneITel 1O HAOMIOAEHUIO BJEKTPU3ALMM  TeJl HMHAYKIMEH U 1IpH
COIIPUKOCHOBEHUH.

HccnenoBanue ACUCTBUSA  JJEKTPUYECKOTO IIOJISI HA IPOBOJHUKU U
TUDJIEKTPUKHU.

COopka u mpoBepKa pabOoThI IEKTPUUECKOH IIETTH MOCTOSHHOTO TOKA.
N3mepenne u perynmpoBaHue CUiIbl TOKA.

N3mepenne U peryampoBaHue HANPSKEHNUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIIHME 3aBUCUMOCTD JJIEKTPHUUECKOTO COITPOTUBIICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IUIOMIAX ITONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka mpaBuia CIHOXKEHHUS HANPSHKCHUA NPU  MOCIIEI0BATEIILHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna MId CWIBI TOKAa IpU MAPAJUIEIBHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOI0 TOKA, UIYIIEr0 Yepe3 pe3ucTop.
OnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HWIYLIErO YEPE3 JAMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBanre MarHuTHOTO B3aMOJIEUCTBUS ITOCTOSSHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO IMOJIA MOCTOSHHBIX MarHUTOB MPH UX OOBEAMHEHUU U
paszieneHuu.

HccenenoBanne NeHCTBUSA DIIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .
OnebIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOJECUCTBUS KAaTyLIKH
C TOKOM M MarHMWTa OT CUJIbI TOKA U HAIIPABJICHMs TOKA B KaTYIIIKE.
N3yueHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOJBUTATENS.

Nsmepenne KII/] anexTpoaBuraTenbHON yCTaHOBKH.



21. ONBITBI IO  HWCCIAEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW WHAYKIUU:
UCCIIEJOBAaHNE U3MEHEHUI 3HAYECHUS U HAIIPABIICHUS UHIYKIIMOHHOTI'O TOKA.
9 KUIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexanuueckoe ABWKeHUWE. MarepuanbHas Touka. Cucrema  OTCuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOro0 JBWXKEHHUSA. PaBHOMEpHOE NpPsSMOJIMHENHOE
nBwxeHue. HepaBHOMeEpHOe mnpsMoiiMHENHOE ABMKeHHE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB Teja IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckopeHHOe mpsiMoiiuHEitHoe JBukeHue. CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBWXXKEHHE MO OKpyxHOcTH. Ilepmon u wactora oOpaieHus.
JIunenHas u yriaoBas CKOpOCTHU. LleHTpocTpeMuTENnbHOE YCKOPEHHE.

[Iepsoiii 3akoH HprotoHa. Bropont 3axkon Herotona. Tpernii 3akon HbroTtoHa.
[IprHIMI CynepHO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHHUS CKOJIbKEHHUS, CUJia
TPEHUS TIOKOSI, IPYTHE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHs. Y CKOpEHHE CBOOOJIHOTO
nageHns. [[wxenue maner Bokpyr Conmnpa. IlepBasg kocmudeckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue MmarepuasibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aAKPETUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3menenune umiynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE NBMKEHHE.

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cui TsyKecTH, ynpyrocTu, TPeHHsL.
Cesi3p sHeprun u paborel. IloTeHuumanbHass sHeprus Tena, MOAHITOrO Haj
IIOBEPXHOCTBIO 3eMJIH. [loTeHIManbHas 3Heprus cxarod npykuHbl. Kunetndeckas
sHeprus. TeopeMa O KMHETHYECKOW HDHEPTHM. 3aKOH COXPAHECHHS MEXaHMYECKOMN
JHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMUYECKOTO JBHKEHHUS Telda OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTE€H M TPACKTOPUM JABMKEHHS OJHOIO M TOTO € Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO B KEHUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O IBUKECHUS.
HabintoieHue 1BUKEHNUS Tela 10 OKPY’KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHM4eCKUX SIBIICHHM, MMPOUCXOMISIINX B CUCTEME OTCYETA
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHUSI Tejla OT MAcChl T€la U JCUCTBYIOLIEW HA HETO
CHJIBI.

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICHCTBUH TEIL.

N3meHnenue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepenaua umiryJibca Impy B3aMMOJEHUCTBUHU TEIL.

[IpeoOpazoBanust S3HEPTUM MPU B3aUMOACHCTBUU TEJL.

CoxpaHeHne UMITyJibCca IIPU HEYNPYTOM B3aUMOJCHCTBHH.

CoxpaHeHHe UMITYJIbCa TPU A0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHUH.
HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUHU MTPU CBOOOTHOM IaJICHUH.
CoxpaHeHrne MEXaHMYECKON 3HEPTrHUU IPU ABWKEHHUM TeElla NOJA JEHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTpynpoBanuve TpakTta [ pa3roHa W JaJbHEWIIEr0o PaBHOMEPHOIO
JBUKEHUS IAPUKA UK TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXEHUST OpycKa WM JIBHXKCHHS
11apyKa 10 HaKJIOHHOM INIOCKOCTH.

OnpeneneHne yCKOpPEHHUs Tejla IpPU PaBHOYCKOPEHHOM JBUXKEHUHU IIO
HaKJIOHHOM ITJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka ruMOTE3Bl: €COU TMpPH PABHOYCKOPEHHOM JABIKCHHH 0€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

WccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHSI CKOJBXKEHHS OT  CHJIbI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenne ko3 PUIMEHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBMKEHHH Teja 10
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenne pabOThl CWIbI YNPYrOCTH TNpU MOABEME TIpy3a C
UCII0JIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0Ha COXpaHEHHUs SHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA U BOJHBI.



KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: MEpUo,
4acToTa, aMIUIMTyJAa. MaremMaTud4ecKuil W IPYXUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPH K0JIeOaTEeTLHOM JIBHKCHHH.

3aTtyxaroniue KOJIeOaHHUs. BrinyxneHnsie KOJIeOaHHUs. Pe3oHnanc.
Mexannueckue BoaHbL. CBONCTBA MEXaHUYECKHUX BOJH. [IpoaosibHBIE U MTONIEpEYHBIE
BOJHBI. J[JIHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MeXxaHUueCcKHue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOIHBI.

3Byk. ['pomkocth 3Byka u BbicoTa ToHa. OTpakenue 3Byka. MHbpaszByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenme xosie0aHW TN TOA JEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTHU U HA TIPY>KUHE.
Habntonenue BoIHYKACHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenuie npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomuel u onvimol.

1. OmpezeneHue 4aCTOTHI U Mepuoja KojieOaHu MaTeMaTUYeCKOro MasgTHHUKA.

2. OmpepeneHue 4acTOThl M IEPHOJIa KOJIEOAHUI MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanme 3aBUCHMMOCTH TIEPHOJA KOJICOAHWN TOJMBEIICHHOTO K HUTH

rpy3a OT JIJIMHbI HUTHU.
4. VccnenoBaHue 3aBUCMMOCTH MepUoa KOJIeOaHUN MPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TMepuUoOJa KojeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAccChl Ipy3a.

6. OmbITBI,  JIEMOHCTPUPYIOIIME  3aBUCMMOCTh  Iepuoja  KoJjieOaHuM
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOAHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMAarHUTHOE oJe. DJEKTPOMATrHUTHBIE  BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHhIX BOJIH. [llkama »JeKTpoMarHWTHBIX BOJIH. Vcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMaruuTHasi mnpupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.
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1. M3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOMIbIO MOOWJIBHOTO
TenedoHa.

Paszpnes 11. CBeToBbIe SIBJICHUS.

JlyueBas monens cera. Mcrounuku csera. [IpsMonnHeniHOe pacpocTpaHeHue
ceeta. 3atmenus CosHua m Jlynsl. Otpaxenue cBera. [Inockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpedomieHUs cBera. [loaHoe BHYyTpeHHee
oTpaxkeHue cBeTa. Vcrnonap30BaHNe NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBO/JIAX.

JIunza. Xon nydeit B auH3e. OnTuyeckas cuctema Qoroarmapara, MUKpPOCKOIa
u Teneckomna. ['1a3 kak ontuyeckas cucreMa. bim3opyKocTs U 1adbHO30PKOCTb.

Paznoxenune Oenmoro cBera B cnektp. Omnbitel  HeloTona. CrokeHue
CIIEKTPAJIBHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpavuu.

[IpsAsmonrHeHOE pacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tonmyuenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue caera.

Onruyueckuii CBETOBOI.

Xop mydeil B coOuparonieit JInH3e.

XO0J Iy4yel B pacCEenBarOIIEH JINH3E.

[Tomyuenue n300pa>keHnii ¢ TOMOIIBIO JIWH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopenb riasa.

11. Paznosxenue 0eoro cBera B CIEKTP.

12. [lonmyuenue Oenoro cBera Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomuel u onvimol.

1. HccnepnoBanuve 3aBUCHUMOCTH yIJla OTPa)KEHUS CBETOBOIO Jiydya OT yrjia
naJeHUs.

2. W3ydeHue xapakTepUCTUK M300paKEeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yTila MPEIOMJIEHUS CBETOBOIO Jyda OT yria
NaJeHUs Ha TPAHULE «BO3AYX—CTEKIION.

4. Tlomydenue nu300pakxeHHI ¢ MOMOIIbIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre (OKYCHOTO PACcCTOSHUS MU ONTHUYECKOM CHIIBI coOuparouiei
JIVH3BI.

6. OMBITHI 110 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. ONbITHl MO BOCHPUATHUIO IBETA MPEIMETOB NpPU UX HAOIIOJECHUM 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
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Omnwitel Pesepdopna u mnanerapHas mozens aroma. Mopens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eta- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. Hyknonnas Mmonens atoMHOro siapa. M3oromnsl. PannoakTuBHbIE IpeBpalieHUsI.
[lepnon mosypacmaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsJOBOTO M MacCOBOIO YHCEIN.
OHeprusi cBsA3M aTOMHBIX snuep. CBsa3b Maccel M dHepruu. Peakuum cuHTE3a U
nenenus suep. Mcrounnku sueprun ConHna u 3BE31I.

Anepnas sHepreruka. JleWCTBUSA PaAUMOAKTUBHBIX M3JIYUYEHUNH Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOTJIOIICHUSI.

2. CHekTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Bogopoza.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Pabota cuéTumka HOHU3HPYIONUX U3ITYUYECHUH.

6. Perucrtpanus nszinydeHust HpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomuel u onvimol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE DHEPTUU YACTULBI IO TOPMO3HOMY ITyTH

(mo doTorpadusam).

3. M3mepeHnue paanoakTUBHOTO GoOHA.

IHoBTOpPHUTEIBLHO-00001IAKO 1M MOAYIb.

[ToBTOpUTENHEHO-0000IAOINK MO/YJIb MPEHA3HAUYEH [JIsl CUCTEMATH3aluu U
0000IIEHHs] MPEIMETHOTO COAEPMKAHUS U ONbITA JEATEIBbHOCTH, MPUOOPETEHHOIO
Ipy U3YYEHUH BCETO Kypca (U3UKHM, a TakXke Il MOATOTOBKA K OCHOBHOMY
rOoCyJapCTBEHHOMY OJK3aMeHy Mo (u3uke misg 00y4aroluxcsi, BbIOpaBIIMX 3TOT
y4eOHbII mpeaMer.

[Ipy u3ydyeHHH JAHHOTO MOJIYJISI PEANM3YIOTCS M CHUCTEMAaTH3UPYIOTCS BUIbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTHXKEHHE MPEIMETHBIX U
METaNpeJIMETHBIX  IJIAHUPYEMBbIX  PE3yabTaToB  oOy4eHus,  (popmupyercs
€CTECTBEHHOHAY4YHass I'PAMOTHOCTh: OCBOCHHME HAay4HBIX METOJOB HCCIIEIOBAHUS
SIBIICHUNA TIPUPOJIbI M TEXHHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (U3HUECKHUE
ABJICHMS, TIPUMEHSISI TOJyYEeHHbIE 3HAHMS, pelmarb 3aJadd, B TOM YHUCJIE
KaueCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[IpyHIMNUATBEHO AEATEILHOCTHBINA XapaKTep IaHHOTO pa3jiesia peaausyercs 3a
CY€T TOTO, YTO OOYYAIOIIUECS BBITOIHSIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:

HA OCHOBE TMIOJYYEHHbIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
¢u3nyecKue sIBICHNUS B OKPY KAIOIIECH MPUPOE U MTOBCETHEBHOM JKU3HH;



UCIIOIb30BaTh HAy4YHBIE METOJbI UCCIeNOoBaHUs (PU3UUYECKUX SIBIICHHUM, B TOM
YyuCJie AJIS MPOBEPKU TUIIOTE3 U MOJTYyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHXKEHUHW COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPaKTUYECKOTO HCMOJIb30BAHUS PA3IMUYHBIX HCTOUYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUOB
SHEPIuMu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yueHnue pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAMPABIEHO HA

JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHbIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pEe3yJIbTaTOB.

B pesynbrare uzydeHus u3nku Ha ypoBHE OCHOBHOT'O OOIIEro 00Opa3oBaHuUs y

oOyuatomierocss OyayT copMHpOBaHBI CIEAYIOIIME JTUYHOCTHBIE pe3yJIbTaThl B
YJacTH:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBJICHUE WHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(bu3nYecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIeM, CBSI3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUU
bu3uKy;

— OCO3HAaHHE BAXHOCTH MOPAIBHO-ITUYECKUX MPUHIMUIIOB B JIESITEIbHOCTH
YYEHOTO;

3) 3CTETHYECKOr0 BOCIIMTAHUA:

— BOCIIPUATHE ACTETUYECKUX KayeCcTB (PU3WUYECKON HayKu: €€ TapMOHHUYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAYYHOI' 0 NMO3HAHUS:

— OCO3HAHME UEHHOCTHM (PU3NYECKOW HAyKM Kak MOIIHOIO WHCTPYMEHTa
[I03HAHHUSI MHPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHM, BaXKHEHIIEH COCTAaBIAIOLLEH
KYJIbTYDBI;

— pa3BUTHE HAyYHOM JIIOOO3HATENLHOCTH, MHTEpeca K UCCIeI0BATENbCKON
JIEATENBbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSi H IMOLUOHAJIBLHOI0 0JIArOMOJIYyYHS:
— OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH IMpaBuUil O€30MacCHOr0 TOBEACHHUS Ha
TpaHCIOpPTE, Ha J0porax, ¢ 3JIEKTPUYECKHMM M TEIJIOBBIM O0OpYJIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTH HaBbIKa PEQIICKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y APYroro 4ejiOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



— AdKTHMBHOC Y4YaCTUC B PCIICHUN IPAKTUUCCKUX 3aaay (B paMKax CCEMbH,

o0pa3oBaTeIbHON OpraHU3aIu, TOPoJia, Kpasi) TEXHOJIOTUYECKON M COIMATIbHON
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHUI;

e — MHTEPEC K MPAKTUUECKOMY U3yUECHUIO MPOdeCcCHil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIlMS HA MNPUMEHEHUE (PUIMYECKUX 3HAHUW I pElIeHUs 3a7ady B
0o0JlaCTU OKpPY’KaIIIeH Ccpejbl, I[UIAHUPOBAHUS TOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCJIEJICTBUU JIJIL OKPY>KAIOIIEH CPEBI;

e — OCO3HaHUE TJOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM W TMyTeH Hux
pelieHus;

e 8) amanranuM K HU3MEHSIOIIMMCH YCJIAOBHAM COUUAJIBHON W NPHUPOAHOU
cpeabl:

° — HOTpe6HOCTB BO BBaHMOHeﬁCTBHH IIPpHY BBIIIOJIHCHHUHA I/ICCJ'IGILOBaHI/Iﬁ " ITPOCKTOB
(1)I/IBI/II'I€CKOI>’I HaImpaBJICHHOCTH, OTKPBLITOCTDH OIIBITY U 3HAHUAM JPYIHUX;

e — TIOBBIICHUE YPOBHSA CBOCH KOMIICTCHTHOCTH 4Yepe3 IMPaKTHYECKYIO
NeSITETHHOCTD;

e — TMOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4uCie (HOPMYIUPOBATH
UJICH, TIOHATHUS, THIIOTE3bI O PUINICCKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHWE Ne(UIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JACTH
bu3uKy;

e — IJJAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUK;

e — CTPEMJICHHME aHAJIU3UPOBATh U BBISBIATH B3aWMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOIb30BaHNEM (DU3UUECKUX 3HAHUM;

e — OLECHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKPYXAIOIIYK Cpexny,
BO3MOYHBIX TJIOOQIBHBIX TIOCTIEACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs mporpaMMbl o GU3HKE HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanust y oOyuwatomerocs OyayT chOpMUpOBaHBI MeTampeaMeTHbIE
pe3yabTaThl, BKIIOUYAIONINE IMO3HABATCIbHBIC YHHUBEpPCAJIbHBIC YUEOHBIC JICHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBUSA,  PETYJATUBHBIC
yHUBEPCAIbHBIC yIeOHBIC TCHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH

ba3oBble JJornyeckue aeiicTBUA:
e BBIABISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIICCTBEHHBIH MPU3HAK KiIacCU(UKAIMU, OCHOBAHUSI JUIS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpuBaeMbIX (hakrTax,
JAHHBIX ¥ HAOIIFOJICHHUSX, OTHOCSIIUXCS K (PU3HMUYECKUM SIBIICHUSIM;

BBISIBIISITh [IPUYMHHO-CIICJICTBEHHBIC CBSI3U TPH W3YYCHUU (DPHU3HUECKUX
SIBJICHUI W TIPOIIECCOB, JIEJIATh BBIBOABI C MCIIOJIB30BAHHEM JEIyKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH,

CaMOCTOSITENIFHO BBIOMpATh croco0 pemieHus: yueOHoi (u3ndeckoi 3agaun
(cpaBHEHME  HECKOJBKHMX  BApUAHTOB  pEIICHHs, BbIOOp  Haumbojee
MOJIXO/ISIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciieqoBarejLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK UCCIIE0BATEIbCKUIM HHCTPYMEHT O3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
¢u3nyecKuil  SKCIEPUMEHT, HEOOJbIIOE HCCIAeNOBaHUE  (PUIUIECKOTO
SIBJICHUS,

OLIEHUBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, TOTYUEHHYIO
B XOJI€ UCCJIEIOBAHUS WJIM HKCTIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYIMpOBaTh OOOOILIEHUS U BBIBOJBI IO pE3yJbTaTaMm
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (UBMUECKUX
IPOLIECCOB, a TAK)XE BBIABUTATh MPEINOJIOKEHUSI 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh PA3IMYHBIE METObI, HHCTPYMEHTHI W 3alpOChl MPHU TOUCKE U
orOope WH(OpPMAIMKM WM JaHHBIX C YYETOM TMPEIOKEHHOW y4eOHOM
buznueckoii 3a1auu;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEIACTABIICHHUS,

CaMOCTOATENLHO  BBIOMPATh  ONTUMAJIBHYIO  (QOpMYy  MpEIACTaBICHUS
nH(OpPMAIUU 1 WLTFOCTPUPOBATH PEIIaeMbIe 3a1a91 HECIOKHBIMHA CXEMaMH,
TuarpaMMamu, MTHOU Tpadukoit 1 1X KOMOWHAIIUSMH.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBHS:

B XxoAe oOcyxaeHus yd4eOHOro marepuaina, pe3yJbTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIaeMOil TEMBI U
BbICKa3bIBaTh WJIEM, HAIlCJICHHbIE Ha peIlIeHHEe 3aJaydl U MOJJAepKaHHe
OJ1arokeIaTeIbHOCTH OOIIEHUS;

COIIOCTABIIATH CBOM CYXKJEHUS C CYKISCHUSIMHU JIPYTHX YYACTHHUKOB TUAIIOTA,
OOHaApyXHUBaTh Pa3IUUNE U CXOACTBO MO3UIIHIA;



BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMHUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3yJIbTAaThl BBIMOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

MOHUMATh M UCTOJIh30BaTh MPEUMYIIECTBA KOMAHAHON W MHIWBUIYaTbHOU
paboThI PU PEMIEHUH KOHKPETHOU (PU3NUECKON TPOOIEMBI;

IPUHUMATH 1I€JIM COBMECTHOM JeSATeIbHOCTH, OPraHU30BbIBATh JIEUCTBUS 1O
e€ JOCTHIKEHHIO: paclpeaeiaTh pOiau, 00CYk AaTh MPOLIECCHl U PE3YJIbTATHI
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITNOJIHATh CBOK 4acTh pabOThI, JOCTUras KaueCTBEHHOTO pe3yJibTaTa IO
CBOEMY HAIPaBICHUIO U KOOPIUHUPYS CBOM JCUCTBUS C JPYTHMMH YJICHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA NPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eiiCTBUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOMHMX TS
petieHus: GU3NYECKUX 3HAHUI;

OPUEHTUPOBATbCS B  PA3JIMYHBIX  MOAXOAAX  IPUHATHS  PELICHUM
(MHOIUBUYalbHOE, TPHUHATHE pELIEHUS B TpPYIIE, NPUHITHE pEUIeHUH
rpynmnoi);

CaMOCTOAITEJILHO COCTABJIATh QJITOPUTM PELICHUS (PU3NYECKON 3a1add WU
IUIaHAa HCCJIENOBAaHUS C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NIPEAJIaracMble BApUaHThl PEILICHUH;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJIb, IMOIUOHAJIbHbIN HHTEJJIEKT:

JIlaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U NIpeJiarath IiaH e€ U3MEHECHUS;
OOBSICHATh  MPUYUHBI  JOCTWIKEHUS  (HEJOCTIKEHHs)  pe3yJIbTaToOB
NEeSTEeIHLHOCTH, JJaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHUCJE B XOJ BBIMOJIHEHUS
(bU3UYECKOro UCCIeA0BaHUS UK MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS ~ CUTyallud, YCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa IIeJId U YCIOBUSM;

CTaBUTh CeOs1 HA MECTO JAPYroro 4YeJoBeKa B XOJE Cropa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;
MpPU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (HU3UIECKUX 3a/1au WIN B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjaacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: (U3UUYECKHUE U XUMHUECKHUE SIBJICHUS, HAOII0IeHHE,
HKCIIEPUMEHT, MOJENb, TMIOTE3a, €AUHUIIBI (U3HMUECKUX BEIUYHUH, aTOM,
MOJIEKyJIa, arperatHble COCTOSIHMS  BellecTBa  (TBEpIOE,  KHUIAKOE,
razoo0pasHoe), MEXaHU4YEeCKoe ABMKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUsA, PaBHOJCHCTBYIOMAs cuia, aedopmarius
(ympyras, rmiacTudeckas), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;
paznuuath siBiaeHus (nuddys3us, TEIIOBOE JBUXEHHWE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE,  HEPAaBHOMEPHOE  JIB)KEHUE,  WHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUVIEHHON OCBHIO
BpallleHusl, Tiepeadya JaBJeHUs] TBEPJBIMU TeJIaMU, KUJIKOCTSIMU U Ta3aMH,
aTMoc(pepHOE JaBJICHHE, IUIaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKON
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh  MPOSBICHUE  HM3YUYCHHBIX  (DU3WYECKUX  SBICHUM B
OKpY’>KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHUS B MPHUPOJE:
MIPUMEPHl JBWKEHHUS C Pa3IMYHBIMM CKOPOCTSMH B JKMBOM U HEXKHBOUN
npupojie, JCHUCTBUE CWIbl TPEHUS B TMPUPOAEC UM TEXHHUKE, BIUSHUE
aTMOC(EpPHOTO JaBJICHUS HA XUBOW OPraHW3M, IUIaBaHHE PBIO, pblYard B
TeJe 4YeNoBeKa, MPU ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SBICHUM;
OMUCHIBATh M3YUYECHHBIC CBOWMCTBA TeN U (DU3WUYECKHUE SBICHUS, UCMOJb3Ys
bu3ndeckue BeITWYUHBI (Macca, 00BEM, MJIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIa yYIPYTrOCTH, CUJIa TSKECTU, BEC Tela,
cuia TpeHus, JaBlieHHe (TBEPAOro Teja, )KUIKOCTH, Ta3a), BHITAJIKUBAIOIIAS
CWJIa, MEXaHW4yeckass paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOO (DUIIMEHT TMOJe3HOTO JEUCTBUS MEXaHM3MOB, KHHETHYecKas |
MOTEHIUAJIbHAST ~ DHEPrusi), NpPU ONUCAHUM TMPABUIBLHO TPaKTOBaTh
(U3UYECKUI CMBICIT UCIOIb3YEMbIX BEIUYUH, UX 0003HAUEHUS U €IUHUIIBI
bu3NYeCKUX BETWYMH, HAXOIUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS U TPOIIECCHI,
UCIIOJIb3YS TpaBHJIa CJIOXKEHUs CUJ (BIOJb OJHOM mMpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, NMpaBUIIO paBHOBecHs phiyara (Osoka),



«30JI0TO€ MIPABUIIO» MEXAHUKHU, 3aKOH COXPAaHECHHS MEXAHWYECKON SHEPIUH,
Ipy 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHCHIBATH €T0
MAaTEMaTU4YECKOE BbIPAKECHHUE;

OOBACHATH (hU3NUYECKUE SIBJICHUSI, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTYallMid NMPAaKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHUX
IaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBOWCTBAa (UINYECKUX SIBICHUM,
bu3HYeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3a/1aUd B 1—2 nelCTBUS, UCTIONIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAONIME (DU3NYECKUE BEJMYMHBI: HAa OCHOBE aHAJIM3a yCJIOBUS 3a/1auu
3aMHMCHIBATh KPATKOE YCIOBUE, TMOACTABIATh (PU3WYECKHE BEIUYWHBI B
dbopMynBI W TPOBOAWTH pPAcCU€Thl, HAXOAWTHh CIPABOYHBIC JIAHHBIE,
HEeoOXoAMMble  JUISI  pelleHus  3ajJad, OIEHUBATh  PEATUCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacrio3HaBaTh MOPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPU  T[OMOIIU
(bU3HYEeCKUX METOJIOB, B OMHMCAHWM HCCIICIOBAHUS BBIJCISATH MPOBEPSIEMOE
MpeanosjaokeHue (TUIoTe3y), pa3nudyaTb U UHTEPIPETUPOBATH MOTYyUECHHBIN
pe3yJibTaT, HaXOIUTh OIIMOKA B XOJE OIbITa, JeiaTh BBIBOABI IO €ro
pe3yibTaram;

MPOBOJIUTH OMBITHI MO HAOIIOICHUIO (U3UYECKUX SBJICHUN WK (PU3NUECKUX
CBOMCTB Tei: (HOpPMYIHMPOBATh MPOBEPSIEMbIC MPEANOI0KECHHSI, COOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00O0PY/IOBaHUS, 3aMKCHIBATh XOJ ONBITA U
bopMyIUpOBaTh BHIBO/IBI;

BBITIOJTHSATh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MacChl Teja, 00bEMa,
CWJIBI W TEMIIEpaTypbl C WCIIOJIb30BAHUEM aHAJIOTOBBIX H IHU(POBBIX
npuOOpOB, 3amHUCHIBaTh IOKAa3aHWA MPUOOPOB C YYETOM  3aJIaHHON
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJAUTH UCCIIECIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOM BEITUYUHBI OT
JpYyrol ¢ HCIOJAB30BAaHUEM MPSIMBIX M3MEPEHHU (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBHKYULIErOCS TeJla OT BPEMEHH JIBMYKECHUS TE€JIAd, CUIIbI TPCHUS
CKOJIbXXEHUSI OT Beca Tella, KadecTBa OOpa0OTKU TMOBEPXHOCTEH TEl H
HE3aBUCHUMOCTH CWIbl TPEHHUs OT IUIOIAAM CONPUKOCHOBEHHS TEI, CHUJIBI
YOPYTOCTH OT YJUIMHEHUS! TPY>KUHBI, BBITAJKUBAIOUICH CHUJIIBI OT 00BEMA
MOTPYKEHHOU YaCTH Te€Jla U OT INIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH
IJIaBaHUSl TEJ, YCJIOBUH pPAaBHOBECHS] pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM yU4E€OHOTO HUCCIEAOBaHUs, COOMPATh YCTAHOBKY U BBIMOJIHATH
U3MEPEHUs, CIeAys NpeAIOKEHHOMY IUlaHy, (DUKCUPOBATHh PE3yJIbTaThl



MOJyYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIWYHH B BUIEC NPEITOKECHHBIX
TabIUI ¥ TpaUKOB, 11aTh BHIBOBI 110 Pe3yJIbTaTaM UCCIIEI0BAaHUS;
IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (IUIOTHOCTH
BEIIIECTBA KUAKOCTU M TBEPAOTO TENa, CHJIa TPEHUSI CKOJIBKEHUS, TaBICHHUE
BO3/lyXa, BBITAIKHUBAIONIAsl CHJIA, JCUCTBYIOIIas Ha TMOTPYXEHHOE B
KHUJKOCTb T€JI0, KO3 (PUIIMEHT MOJIIe3HOr0 IEHCTBUS MPOCTHIX MEXaHU3MOB),
Clielyss TPEAJOKEHHOW WHCTPYKIMU: TPH  BBIIOJHEHUU HU3MEPEHUN
cOOMpAaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIATH 3HAYEHHE UCKOMOMU
BEJIMYMHBI,

COOJII0IaTh MpPaBUJIa TEXHUKHU OE30MaCHOCTH Mpu paboTe ¢ JadopaTOPHBIM
o00opy1O0BaHUEM;

yKa3bIBaTh NPUHLUIIBI JEHCTBUS NIPUOOPOB M TEXHUUECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, OUHAMOMETpP, COOOIAIOIIMECS COCYIbl, OapoMmeTp, pblyar,
TIOJIBWYKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKkTepu30BaTh  MPUHIUIBI  JCHCTBUS  M3yYEHHBIX NOpUOOPOB |
TEXHUYECKUX YCTPOMCTB C OHOpol Ha HX onucaHus (B TOM YHUCIE:
HNOJUIMITHUKY,  YCTPOWCTBO  BOJONPOBOJAA, T'MJAPABIMYECKUH  IIpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONIb3YS 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SIBJICHUM W HEOOXOAMMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

IPUBOJUTH MPUMEPHI (HAXOIUTH UH(DOPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM JKM3HHM  JUIS
obecrnieyeHus: 6€30aCHOCTH P OOPALLEHUH C TPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEJACHNUS B OKPYIKAIOIIEH CpeaE;

OCYIIECTBIATh OTOOp HUCTOYHMKOB uHpopmauuu B HMHrepHere B
COOTBETCTBUM C 3aJJaHHBIM MOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HaHUH W TyTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIJCISTH
uHpOpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIONB30BaTh TMPHU BBITIOJHEHUN YYEOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO
JAUTEepaTypy (pU3MUECKOro coaep)KaHus, CIPABOYHBbIE MaTEpUajbl, PECYPChHI
cetru HWuTepHer, BnageTh nOpuéMaMu  KOHCIEKTHUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
cO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HWCTOYHHMKOB HHGPOpMAIHK (PU3NUECKOTO COACPIKAHUSA, B TOM
qucie MyOIMYHO Jes1aTh KpaTKUEe COOOILIEHUs O pe3yJibTaTaX MPOEKTOB WIN
y4eOHBIX HCCIENOBAaHUM, TPHU 3TOM TPAMOTHO HCIOIh30BaTh H3YYCHHBIN



MOHATUUHBIA ~ ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIUICHHUE
IIPE3EHTALUEN;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN paclpelesTh
O00SI3aHHOCTU B TpyNNe B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJlauyaMH,
CIEOUTHh 3a BBINOJHEHWEM IUIaHA JICMCTBUM, AaJEKBAaTHO OIICHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  T[PYNIbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonmy oOydenus B 8 kiacce mpeaMeTHbIe pe3yJabTaThl HA 0a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE IBHKEHUE
aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTALINYECKHUE U
aMop¢HBIe Tella, HACHIIIICHHBIA M HEHACHIIICHHBIN Map, BIAXKHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHsSI SHEPrus, TEIUIOBOW JBUTATENb, AJIEMEHTApPHBIN
AIEKTPUUYECKUIN 3apsij, SJIEKTPUUECKOE T0JI€, MPOBOJHUKU U JTUAJIEKTPUKH,
MMOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJICHUSA (TEIUIOBOE pacCIIMpPEHHUE W CXaThe, Teruionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAlWUIAPHBIC SIBICHUS, HCIApPCHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUcTaum3anus (OoTBepACeBaHKE), KUIICHUE,
Teronepeaava (TerIonpoBOIHOCTb, KOHBEKIIUS, U3TyUYCHHE), DJICKTPU3ALIUS
T€JI, B3aUMOJICUCTBHUE 3apsifiOB, ICHUCTBUSL DJIEKTPUUECKOrO TOKA, KOPOTKOE
3aMBIKaHHE, B3aUMOJIEMICTBHE MArHWTOB, JIEWCTBHE MArHUTHOI'O IIOJS Ha
MPOBOJIHUK C TOKOM, DJJIEKTPOMAarHWTHasE HHAYKIMS) IO OIHCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(bu3nYecKoe SABICHHUE;

pacrio3HaBaTh  MPOSBICHUE  HM3YUYCHHBIX  (U3WYECKUX  SBICHUM B
OKpY’)XKalollleM MHUpE, B TOM 4YHCIEe (HU3WUECKUEe SBJICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATSKCHUE U KAUJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIIBI
B mnpupoje, uznydenue CoiHia, 3amep3aHre BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHuE pOCHI, TyMaHa, HWHEs, CHEra, JJEKTPUUECKUE SIBJICHUS B
atMocdepe, JIEKTPUISCTBO JKUBBIX OPraHU3MOB, MarHUTHOE IOJie 3EeMIIH,
npeid MmomaocoB, poJib MAarHUTHOTO TOJISI I KU3HU Ha 3emiie, MOJSPHOE
CHUSIHHE, TIPH ATOM IIEPEBOJIUTH MPAKTHUECKYIO 3a7a4dy B YU4eOHYIO, BBIICIATh
CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (DU3NUECKUX SIBJICHU;

OMUCHIBATh W3YUYECHHBIC CBOWMCTBA TeN U (DU3WUYECKHUE SBICHUS, UCIOJb3Ys
(dbu3nYecKkre BEIMYMUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO
TEIUIOTHI, YJIeJIbHasl TEIJIOEMKOCTh BEILIECTBA, Y IeJIbHAs TEIJIOTa IUIaBJICHHUS,
yenbHas TeIoTa mapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOPaHUs TOTUIMBA,
KOd(PUIIMEHT TMOJE3HOr0 JEeWCTBUSI TEIUIOBOM MAIUMHBI, OTHOCHUTEIIbHAs
BJIAJKHOCTh BO3/yXa, JJICKTPUYECKHM 3apsll, CHIIA TOKA, JJIEKTPUYECKOE



HaIlpsDKEHUE, COINPOTHUBIICHHE MPOBOJHHKA, YJEIbHOE CONPOTHBIICHUE
BElIeCTBa, pab0Ta U MOUIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHUCAHUU
IPAaBWIBHO TPaKTOBaThb (PU3MYECKUII CMBICI HCHOJB3YEMBIX BEJIMYUH,
0003HAaYeHUs1 M E€IUWHULBI (PU3NYECKUX BEIUYMUH, HAXOJUTh (POPMYIIbI,
CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO0 BEIMYMHY C APYTMMHU BEIUYMHAMM,
CTPOUTD IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUECKUE SBJICHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOopun
CTPOEHMSI BEILLECTBA, MPUHIUI CYNEPIO3ULUU MoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH OMa Juisl yyacTKa LEnu, 3aKOH
Jxoyns—JIeHua, 3aKk0OH COXpaHEHUsl SHEPIHH, IPU 3TOM JIaBATh CIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3allMChIBATh €70 MaTEMaTHUYECKOE BbIPaXKEHHUE;
OOBACHATh (PU3NYECKUE NPOLECChl U CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MNpPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISABIATh
INPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHWE M3 1—2 JIOrMYECKHX
mIaroB ¢ Omopod Ha 1—2 U3Y4YEHHBIX CBOMCTBAa (U3MUECKUX SIBIICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a/1a4d B 2—3 IEUCTBUS, UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3aMMChIBATh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK JAHHBIX ISl PELICHUS
3aa4d, BbIOMpaTh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE IS €€ pelIeHHUs,
OPOBOANUTH PACUYETHl M CpPaBHUBATh IOJYYEHHOE 3HAUYEHUE (PUINUYECKOM
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh IMPOOJEMbI, KOTOpPbIE MOHO pELIUTh MpPU MOMOIIU
(U3HYECKUX METOJI0B, HCIIOJIb3Ysl ONHCAHUE WCCIEI0BAaHUS, BBIJIEIATh
IIPOBEPAEMOE  MPEAINOJIOKEHNE, OLEHHWBATh  IPABUJIBHOCTh  IOPSAKA
IIPOBEJCHUS MCCIIEA0BaHNUs, 1€TaTh BbIBObL;

IPOBOJUTH OMBITHI MO HAOIIOJAEHUIO (DU3UUECKUX SBJICHUN WU PU3NYECKHUX
CBOMCTB TeJl (KanWLISPHBIE SBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAaHUS U HArpeBaHus Mpu
U3JTyYEHHUH OT 1[BETa U3JIydarouiey (IOrIomaroleii) MoBEpXHOCTH, CKOPOCTh
UCIIAPEHUS BOJABI OT TEMIEPATYPHI KUIKOCTH M IUIOLIAAN €€ IMOBEPXHOCTH,
JJIEKTpU3allds Tel U B3aUMOJAEWCTBHE  DJIEKTPUUECKHUX  3apsJIoB,
B3aMMOJIEUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaju3allMsi MarHUTHBIX MOJEeH
MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO NOJI HA IIPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AIEKTPOABUTATEINS IOCTOSSHHOTO TOKA):
(GopMyJIMpOBaTh MPOBEPSIEMbIE IMPEANONOKEHHUS, COOUPATh YCTAaHOBKY U3
MPEAJI0KEHHOT0 000pYyI0BaHUSI, ONMUCHIBATh XOJ OMbITa U (POPMYJIUPOBATH
BBIBOJIbBL;



BBITMIOJIHATH MPSIMBIE M3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIHHON BIAKHOCTH
BO3JyXa, CHJIBl TOKa, HANpPSDKEHUS C MCIOJNb30BAHHEM aHAJIOrOBBIX
npuOOpOB M JAATYUMKOB (PU3MUECKHUX BEJIMYMH, CPAaBHUBATH pPE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BETUYMHBI OT
Jpyrol ¢  HCIOJIb30BAHMEM  MPSAMBIX  HU3MEpPEeHUH  (3aBHCUMOCTb
COINPOTHUBJIEHUS] TPOBOJHUKA OT €r0 JUTMHBI, IJIOIIA 1 ONEPEYHOTO CEYEHUS
U yAEIBHOTO CONPOTUBIICHUS BEUIECTBA IMPOBOJHUKA, CHIIBI TOKA, UAYLIETO
yepe3 IMpPOBOAHMK, OT HaNpsyKEHUS Ha [POBOJHUKE, HCCIIECJOBaHUE
MOCJIEIOBATENIbHOTO M NapajyIeNbHOTO  COECIMHEHUW  MPOBOJHHUKOB):
IUIAaHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHU,
clielyss TpPEUIOKEHHOMY IUIaHy, (DUKCHpPOBATh pPe3yJIbTaThl MOJYyYEeHHOU
3aBHCHMOCTH B BUJE TaOJMIl U rpauKOB, A€IaTh BBIBOJBI 110 Pe3yJbTaTaM
UCCJIeI0BAHMS;

IPOBOJNTH KOCBEHHBIE W3MEpeHUs (u3nueckux BeauuuH (yJeTbHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBIIEHUE MTPOBOAHKUKA, pad0Ta U MOIIHOCTb
JIEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEPEHMUS, cobupatb
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CHEAysl MNPEUIOKEHHON HHCTPYKLHMH, U
BBIUMCIISITh 3HAUEHNUE BEJIMUNHBI,

cOOJII0JIaTh MpPaBWJIA TEXHUKHU OE30MaCHOCTH Mpu paboTe ¢ JadopaTOPHBIM
0o00opy10BaHUEM;

XapaKkTepu30BaTb  NPUHIUMBI  JACHCTBUS  HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX ONUCaHUsA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJBTMETP,
CUETUMK DJIEKTPUYECKOM HHEPIrUH, BJIEKTPOOCBETUTEIbHBIE NPHOOPHI,
HarpeBaTesbHbIC AIEKTPONIPUOOPHI (mpumepsl), DIEKTPUYECKUE
IPEIOXPAHUTENH, SJIEKTPOMArHuT, 3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUA O CBOMCTBax (DU3MYECKUX SIBJICHUHA U HEOOXOIUMBbIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOICTBA M HU3MEpPUTEIbHbBIE
npuOOpHI 10 CXeMaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIM TepMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETpP, JABUTaTelIb BHYTPEHHETO CropaHus,
AJIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI DSJIEKTPUUYECKUX ILenel ¢
MOCJIEIOBATENbHBIM U TMAPAJUICIbHBIM COEJUHEHUEM DJIEMEHTOB, pazinyas
YCJIOBHbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX LENEH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O IPUMEpax) MPaKTUYECKOro
UCIOJb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEAHEBHOM JKU3HHM  JUIS
oOecrieyeHus: 0€30MaCHOCTH MPU 0OpalIEHUH € MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMM, COXPAHEHUS 310POBbS U COOIIOIEHUS HOPM SKOJOTHYECKOIO
TOBEJICHUA B OKPYKaIOIIEH Cpeie;

OCYILIECTBIATh NOUCK MHPOpMaALU (HU3NUECKOTO cojiepkaHus B MIHTepHeTe,
Ha OCHOBE MMEIOUIMXCS 3HAHUM W MyTEM CpaBHEHUS JOMOJHUTEIbHBIX
VCTOYHUKOB BBIJCIATh MH(DOPMALUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJI30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUN HAYUYHO-IIOIYJISIPHYIO
auTepaTypy (pU3MUECKOro conaep)kaHus, CIPaBOYHbIE MaTepUajbl, PECYPChI
cetru HWuTepHer, BnageTh NpuéMaMu  KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
o0o0mass uHPOpMAMI0O H3 HECKOJBKHX HCTOYHUKOB  (PHU3HUYECKOIO
COJEpKaHUs, B TOM 4YHUCIIE ITyOJUYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WIN UCCJEI0BATENbCKON JIESITEIbHOCTH, P 3TOM I'PaMOTHO HCIOJIb30BaTh
U3YYCHHBI TOHATHMHBIN  ammapar Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUICHHE [TPE3EHTALUEH;

OpU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBAHUN (PU3NUYECKUX
MPOLIECCOB  paclpeiensTh OOS3aHHOCTH B TpyHIe B COOTBETCTBUH C
IIOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BBINOJHEHHEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBAThb COOCTBEHHBIM BKJIAJ B
JEeATENbHOCTh T'PYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aHMOJEHCTBHUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonny oOydenus B 9 kiaacce npeaMeTHbie pe3yjbTaThl HA 6a30BOM yPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHUMN:

UCIIOJIB30BaTh  MOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAaHUYECKOrO JIBIKEHUS, AepopMmarus
(ympyrasi, mjaacTU4yecKkas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTb U TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTP TSKECTU TBEPIOIO Tella, PaBHOBECHE, MEXAaHWYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, HH(QPa3BYK U yJIbTPa3BYK, FIEKTPOMArHUTHBIC BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPHI
UCIyCKaHHs U TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUusi, U30TOIIbI,
SJIepHasl SHEPreTHKA,;

paznuyarh sBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBWKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBW)XEHHE, CBOOOJHOE
NaJCHUE TEJI, PABHOMEPHOE [BHKEHUE IO OKPYXKHOCTH, B3aUMOJEICTBUE
TN, PEaKTUBHOE JBHKEHHUE, KoyieOaTelIbHOE JBI)KEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPaKEHUE
3ByKa, NPSMOJIMHEHHOE PACIPOCTPAHEHHUE, OTPAKEHUE U IPEIOMIICHHE



CBETA, IIOJHOE BHYTPEHHEE OTPA)KCHHE CBETA, Pa3JIOKEHHE OeJIoro cBeTa B
CHEKTP U CIIOXKEHUE CIIEKTPAIBHBIX LIBETOB, IUCIIEPCHS CBETA, €CTECTBEHHAS
PaaMoOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEMYATOrO0 CHEKTPAa H3Iy4YEHMsI) I10
ONMMCAHMIO WX  XapaKTepHbIX CBOMCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh  NPOSIBICHUE  W3YYEHHBIX  (DU3MYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM 4YHCIE (PHUIUYECKHE SBICHHUS B MPHUPOJIE:
IPWINBBI U OTJIMBBI, ABMXKEHUE IUIaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JBUKEHHE JKHUBBIX OPIraHHW3MOB, BOCIpPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3X0, LIBETA TeJl, ONTUYECKUE
ABJIICHUS B MPHUPOJE, Ouojoruyeckoe  JEHCTBHE  BUIUMOTIO,
yJIbTpauOJIETOBOIO U  PEHTTEHOBCKOTO  M3JyYEHUH, €CTECTBEHHBI
paaMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4yHd, PaJUOAKTHBHOE H3IIy4YEHUE
IPUPOAHBIX MUHEPAJIOB, ACUCTBUE PAAMOAKTUBHBIX U3IyUYE€HUN HA OPraHU3M
YEJI0OBEKa), MpPU 3TOM IMEPEBOAMTH NPAKTUYECKYIO 3aJady B Yy4eOHyIo,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUM;
OIKCHIBaTh M3YYEHHBIE CBOMCTBA T€I U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
¢dbu3nyeckue BEIUYMHBI (CpelHsisi W MIHOBEHHass CKOpPOCTb Tella IMpHu
HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHUE, IEepEMEIEHUE, IyTh, YTIJOBas
CKOpOCTb, CHJIa TpPEHHs, CWIa YNPYrocTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO MAaJeHus, BEC Tela, HMIIYJbC TeJla, MMIYJbC CHIIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IIOTEHIMAJbHAS JSHEprus Teja,
HOJIHATOrO HaJl IMOBEPXHOCTBIO 3E€MJIM, MOTEHIMAJIbHAs HSHEPrUsl CXKaTOM
NPY>KUHBI, KHHETUYECKAs SHEPrus, MOoJIHAsg MEXaHUYecKasl SHEprusi, Nepuol
Y 4acToTa KoJjieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTb CBETa, II0KAa3aTelb MPEJOMIIEHUS CpElbl), IpU ONUCAaHUU
IPaBWIBHO TPAaKTOBaTb (PU3UYECKUM CMBICI HCIOJIb3yEMBIX BEJIWYUH,
0003HAaYeHUs1 M €IUWHULBI (PU3NYECKUX BEIUYMUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOLINE JAHHYIO (DU3MUECKYI0 BENWYHHY C APYTMMH BEITUYHMHAMH,
CTPOUTD IrpapMKH U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UYECKUE SBJICHHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPaHEHUS JHEPruM, 3aKOH BCEMHPHOIO TATOTEHUS,
IOPUHLKI CYTIEPHO3ULMU CUJI, IPUHLIUII OTHOCUTEIBHOCTHU [ anuiies, 3aKOHBI
HproTOHA, 3aKOH COXpAaHEHHS UMITYJIbCA, 3AKOHBI OTPAYKEHUS U MTPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsI0BOIO0 U MAacCOBOIO YHMCEN MPHU SAEPHBIX
peakiusix, NpUd OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIlMChIBaTh €M0 MaTEMATHUECKOE BBIPAKEHUE;

OOBSCHATHh (PU3MYECKHE NPOLECCHl W CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallull MNpPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISBIATh



IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTMYECKUX
IaroB C OMopod Ha 2—3 U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUI,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 33a4 (ONUPAIOUIUECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE BEJIIMYUHBI: Ha
OCHOBE aHajiu3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIIATH
HEJIOCTAIONINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (OPMYIIBI,
HEOOXOJUMbIE JUIsl  pELIeHHsl, NPOBOAUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYeHHS (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pELIUTh MpPU MOMOIIU
(U3HYECKUX METOJ0B, HCIOJIb3Ysl ONHCAHUE HCCIIEI0BAaHUS, BBIJIEIATh
IIPOBEPAEMOE  MPEAINOJIOKEHUE, OLEHUBATh  IPABUJIBHOCTH  IOPSAKA
MPOBEICHUSI KCCIIEIOBAHUS, J€JIaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3YIbTATHI
HaOII0JICHUM U ONBITOB;

IIPOBOJIUTH OTBITHI MO HAOTIOACHUIO (PU3UUECKUX SIBICHUN MM (PU3NIECKUX
CBOMCTB Ten (M3ydyeHUEe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS
HHEPrUHU, 3aBUCHUMOCTH IME€pHOJia KOJEOAHWM MPYKUMHHOTO MasTHHKA OT
Macchl rpy3a M >KECTKOCTU NPY>KUHBI M HE3aBUCUMOCTb OT aMILUTUTY b
MaJbIX KOJeOaHWH, MpSIMOJUHEHHOE PACIPOCTPAHEHHE CBETA, PA3JI0KEHUE
0eJIoro CBeTa B CIEKTP, U3yUEHHE CBOMCTB M300paKEHUSI B IIJIOCKOM 3€pKajie
U CBOMCTB H300pa)kKeHUs MpeaMeTra B coOWparomiei JiMH3e, HaOII0JCHHE
CIUIOIIHBIX U JIMHEHUYAThIX CIEKTPOB MU3JIyUYEHHUs1): CAMOCTOSTENIbHO COOUPATh
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PYI0BAHMSI, OMTUCHIBAThH XOJI OMbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOBL;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 NPSIMBIX H3MEPEHHH, ompenenss
cpeqHee 3HayeHHe u3MepsieMod BequuyuHBl  ((POKycHOE paccTosiHHE
cobuparorieid  JTMH3BI), OOOCHOBBIBaTH BBIOOpP cIocoba  HU3MEpPEHHS
(M3MepUTeNbHOTO TPUOOpa);

NPOBOAUTH  HCCIEJOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIMYMH C
UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHMI (3aBUCUMOCTh IyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM  JIBIDKEHUM 0€3 HayalbHOM  CKOpPOCTH, Mepuoja
KosieO0aHUIl MaTeMaTUYEeCKOr0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yTJja
OTpa)XEHUs CBETAa OT yrJja MaJIeHus W yria MpeJIoMIICHUs OT yTiia MaJeHHUs):
IUIAHUPOBATh  HCCIEJOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTAHOBKY,
(UKCUpPOBaTh Pe3yJbTaThl NOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEITUYUH
B BUJIe Tabuuil U rpauKoB, AeJaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUUYUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella IMpPU PABHOYCKOPEHHOM JIBMOKEHHH, YCKOpPEHUE
CBOOOJHOTO TmMaJeHus, JKECTKOCTh TPYXHUHBI, Kod(DUIMEHT TpeHus



CKOJIbKEHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, YacTOTa U TEpPUOJ
KoJIeO0aHUI MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas Cuja
coOuparolel JIMH3bIL, PaJUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,
cOOMpAaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBHITIOTHATH U3MEPEHHUS, CIEAYs
OPEUIOKEHHOW  MHCTPYKIMHM, BBIUMCIATH  3HAUEHUE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYYCHHbIE PE3yJIbTAThl ¢ YUYETOM 3aJJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

COOJIIO/IaTh MPaBWJIA TEXHUKHU OE30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0OBaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKH HW3YYCHHBIX (PU3UYECKHX MOJEJCH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPOE TEIO, TOUCYHBI UCTOYHUK CBETA,
Jyd, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO SJIpa;

XapaKkTepu30BaTh  MPUHIMUMBI  JACHCTBUS  WM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl Ha HX oOmnucaHus (B TOM YHCITE:
CHUJIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHHUsI, paKeTa, 3X0JIoT,
OUYKH, TEpPHUCKON, QoToanmnapar, ONTHYECKHUE CBETOBOJIbI, CIIEKTPOCKOII,
JIO3UMETP, Kamepa BUIIbCOHA), UCIIOIB3YsI 3HAHUSI O CBOMCTBAX (PU3UMYECKUX
SBJICHUN U HEOOXOANMbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH HW3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB MPH
peleHnr y4eOHO-TPaKTHUECKHUX 3a/1a4, ONTUYECKUE CXEMBI IS IIOCTPOSHUS
M300paKEHUI B IJIOCKOM 3€pKajie U coOMparoiei JTMH3E;

NPUBOJUTH IPUMEPHI (HAX0AUTh MH(POPMALIMIO O MPUMEpax) NPAKTUYECKOTO
UCTIONB30BaHUSl  (PU3WYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HH  JUIS
oOecrieueHus1 0€30MaCHOCTH MPU 0OpaIeHUH ¢ MPUOOPaMU M TEXHUYECKIUMHU
YCTPONUCTBAMH, COXPAHEHUS 3/I0POBbSI U COOJIOJICHUSI HOPM DKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAKOLIEHU Cpelie;

OCYIIECTBIATh MOUCK MHpOpMaIuu HU3NIECKOTO cofiepkanus B IHTepHeTe,
CaMOCTOSITENTLHO ~ (pOPMYJIUPYsl TOMCKOBBIA  3ampoc, HaxXOIUTh MYyTU
ONpeAeNeHUs] JOCTOBEPHOCTH TOMYyUYEHHOW HH(POpPMAIMM HA OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHHUKOB,;

WCIIOJIb30BaTh MPU BBHIMOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBIC MaTEpUalbl, PECYPCHI
cetru UWuTtepHer, BmameTh npuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeobpazoBaHusl HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHPOpMAIMM M3 HECKOJBKUX HMCTOYHHKOB (DU3MUECKOTO COACpKaHMUS,
nyOJIMYHO TPENCTaBIATh PE3yJbTaThl MPOCKTHOW WM HMCCIEI0BATEIbCKON



JEATEeNIbHOCTH, MPU 3TOM I'PAMOTHO HMCHOJIb30BATh U3yYCHHBIN MOHSATUUHBIN
anmapar u3y4Jaemoro paszena (U3MKH U CONPOBOXKIATh BBICTYILJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
DJIEeKTPOHHBIE
KoauuecTtBO (wnpposrie)
HanmeHoBaHMe pa3/ieioB U TeM o0pa3oBaTejibHbIE
Ne i/ JacoB
NMPOrpaMmblI pecypcsl
Bcero
Pazgen 1. ®usnka u e€ poJsib B NO3HAHUHU OKPYIKAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 (6] - 2
M3HKA = HayKa O PHpOe https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 (0] 2
HSHACCRIE BETIAHHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYVYHBIN METOI ITO3HAHUS 2 bubmiorexa [JOK
) v A https://m.edsoo.ru/7f416194
Hroro mo pazneny 6

Pa3znea 2. [lepBoHayaibHbIe CBEeIeHUS 0 CTPOEHHUHU BellleCcTBA

2.1 CtpoeHue BelecTsa 1 bubmorexa HIOK
' P m https://m.eds00.ru/7f416194
99 JIBi>xeHHEe U B3aUMOICCTBUE YaCTHII 5 bubmmorexa [JOK
’ BEIIIECTBA https://m.edso0.ru/7f416194
bubmuoreka [IOK
2.3 A 2
TPETATHbIC COCTOANMA Betiectsa https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. /IBu:xeHHe M B3auUMo/ielicTBHE TeJl
bu6mmorexa [JOK
3.1 M 3
CXAHITHECKOE ABIDKEHHE https://m.edsoo.ru/7f416194
bub6anoreka IIOK
3.2 Muepups, Macca, 10THOCT 4 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuua. Bret cun 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznea 4. /[aBiieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEPAbIMU 3 bubnuorexa [IOK
' TeJIaMHM, )KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBIICHHE KIKOCTH S https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHue 6 bubmuorexa [JOK


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

JlelicTBUE KUJIKOCTH U Ta3a HA

https://m.edsoo.ru/7f416194
bubmnoreka 1IOK

4.4 7
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
>1 Paora i MouocTs 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hpocrsre MexarmsMbI ° https://m.eds00.ru/7f416194
bu6moreka [IOK
>3 Mexairieckas sHeprits 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
Pa3gen 6. HazBanue
HToro 0
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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8 KUIACC

DJIEeKTPOHHbIE
KoaunuecTBO (wngporsic)
HanMeHoBaHMe pa3/iesioB U TeM o0pa3oBaTte/ibHbIE
Ne ni/m JacoB
NMPorpamMMbl pecypchbl
Bcero
Paznen 1. TensioBble siBJIeHUs
. bu6mmoreka [JOK
1.1 CtpocHuE U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
12 Ternosre mporeccet 21 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS
21 DNeKTpUYEeCKue 3apsiabl. 3apsyKEHHbBIE 7 bubnuoreka [JOK
' TeJa U UX B3aUMOJICIICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 I1 20
OCTOITHBIN SHCKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DUICKTPOMArHHTHAS HEAYKLIHS https://m.edsoo.ru/7f4181ce
HWroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIACC

Ne HaumenoBanue pasaesiop u  KoimnuecTso yacos

n/n TeM MPOrpaMMbl

Pa3zgen 1. Mexannueckue AiBJICHUA

MexaHnyeckoe IBUKEHUE U

1.1

CIIOCOOBI €r0 ONMUCAHHUS
1.2 Bsaumoneiictue ten
1.3 3aKOHBI COXPAHECHHS

Hroro no pazgeny

Pa3zgen 2. MexaHnnuecKue KOJe0aHUA U BOJTHBI

2.1 MexaHnueckue KojebaHus

2.2 MexaHnuyeckue BOJIHBL. 3BYK

Uroro no pazpeny

Bcero

10

20

10

40

15

JIeKTPOHHBIE (HH(PPOBHIE)

o0pa3oBaTejibHbIE
pecypcsbl

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6

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

Paznen 3. 3J'IeKTp0Mal"HHTHO€ MOJI€ U 3JICKTPOMATIHUTHBLIC BOJIHBI

31 DNEKTPOMarHuTHOE I0JIE U 5 bubnnorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIC SIBJIEHUSA
3aKOHBI pacpOCTPAHECHUS bubnuorexa [JOK
4.1 6
CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 ONITHYECKHE 6 bubmoreka [JOK
' npUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue 6enoro cseta B 3 bubnuorexa [JOK
' CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgea S. KBanToBbI€ sIBJICHUS
51 Hcnyckanue U noriouieHue 4 bu6mmorexa [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siApa 6 bubmmorexa LIOK

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

53 sAnepuble peaiyn ! https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Paznen 6. [loBTopuTEIHHO-00001IAKO NI MOIYJIb

[ToBTOpEeHME M 0000IIEHNE

6.1 colepIKaHMs Kypea (pH3UKH 9 bubmmoreka [IOK
| iy P https://m.edsoo.ru/7f41a4a6
3a 7-9 kjacc
Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME 102


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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