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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOLIEr0 MHPA.

®usznka — Hayka O npupoje. SIBimeHus npupoisl. PuU3HUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BeaWuuHBL. I3mepenune Qusuueckux BenuyuH. Dusznueckue
npubopsl. [TorpemnocTs n3mepenuit. MexxayHapoHasi CHCTeMa €AMHHIL.

Kak ¢usuka U Jpyrue eCTECTBEHHbIE HAyKH H3y4dalOT IPHUPOLY.
EcTecTBeHHOHAyuyHBIi METOJ IIO3HAHUS: HAOJIOJEHUE, IOCTAaHOBKA HAYYHOTO
BONPOCA, BBIABUKEHHE TUIOTE3, SKCIEPUMEHT MO IMPOBEPKE TMIOTE3, OOBSICHEHUE
HabmoaeMoro siBieHusa. Onucanne pUu3nueckux SBICHUM ¢ TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOpsHl U Mpoleaypa NPSMbIX HW3MEPEHUN aHAJOTOBBIM U

1U(ppOBBIM TPUOOPOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmpexeneHre UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepOB MabIX TEN.
5. 3mepenue Ttemmeparypel NOpH MOMOIIM JKHJIKOCTHOTO TEPMOMETpa U
JaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue wuccienoBaHus IO NPOBEPKE TUIOTE3bI: JAJBHOCTH II0JIETA
IIapuKa, MYHIEHHOIO0 TOPU30HTAJIBHO, TeM Ooublle, YeM OOoJjblle BbICOTA
ITyCKa.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BemecTa: aroMbl W MOJIEKYJIB, HUX pa3sMmepsl.  OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwkenne dactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHMS YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwxkeHue, auddys3us. BzaumonpeicTBue YacTHIL
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH WU TBEPIBIX
(KpucTalNIM4ecKnx) Teld. B3auMocBsA3b MeXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M KX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBiieHUi, OOBSICHIIOMMXCS NPUTS)KEHUEM WM OTTAJIKUBAaHUEM

YaCTHUII BEIIECTBA.



Jlabopamopnwie pabomel u onvimol.

1. OrneHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBUXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. Cpeansii CKOpPOCTb IMPU HEPAaBHOMEPHOM JBHXKEHMHU. Pacuér mytu wu
BPEMEHHU JIBUKECHUS.

SBneHne wHepuMU. 3aKOH HWHEpUMH. B3auMoJeicTBHE TeNl KakK MpUYMHA
MU3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca kak Mepa HHEpTHOCTH Tena. [1moTHOCT
BemecTBa. CBSA3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHHIIC 00BhEMA BEIIECTRA.

Cuiia Kak XapakTepUCTHUKa B3auMoJiecTBUSL Tell. Cuia ynpyrocTd U 3aKOH
I'yka. 3mepeHue cuiibl C TOMOIIBID JUHAMOMETpA. SIBJIEHHE TATOTEHHUS U CuUia
TsokecTd. Cuila TshKecTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HAIIPaBJICHHBIX II0 OJHOW mpsiMoi. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHHS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Ha6nronenue MexaHnueckoro IBMXKEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOntonenue siBieHUs] THEPIUU.

1
2
3
4. HaOmoneHne u3MeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEI.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOTO NIBMKEHUsS (IIapuKa B KUJKOCTH,
MOJIETH JIEKTPUIECKOr0 aBTOMOOWIIS M TaK Jajee).

2. OnpeneneHue cpenHed CKOPOCTH CKOJIBKEHHUS Opycka WIM LIapuKa I0
HAaKJIOHHOM IIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OnbITHI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarivin)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.

5. OnbIThl, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT
BEca Tela M XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBILIEHUS W YBEJIWYEHUs NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBlieHHs rasa oOT o00béMa, Ttemmeparypsl. llepenaua paBneHus
TBEPABIMU TEJAMH, JKUIKOCTAMH M ra3amu. 3akoH Ilackans. IIHeBmarnueckue
MalIMHbl. 3aBUCHUMOCTh JaBJICHUS JKUJIKOCTH OT IIyOMHBI. ['mapocraTuueckuit
napanokc. Coob1aromuecs cocyabl. [ uapaBinyeckue MexaHU3Mbl.



Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpuYMHBI CyIIECTBOBaHMS
BO3aymHOM o6omouku 3emuu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JlelicTBHE XKUIKOCTM U ra3a Ha NOTIPYKEHHOE B HUX TenO. BelTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3gyxomnnaBanue.

JHemoncmpayuu.
3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[lepenaua gaBiIeHUS )KUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

I'mppaBnuueckunii nmpecc.

[IposiBneHMe neMCTBUS aTMOC(EPHOTO JTABIICHU.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00bEMA MOTPYKEHHOM YaCTH Teja U

A A A

IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIOBHE IJIaBaHUs TEN: IJIABAHWUE WIM MOTPYKEHUE TENl B 3aBUCUMOCTHU OT

N

COOTHOIILICHUSI TUIOTHOCTEH TeJla U KUJKOCTH.

Jlabopamopnwie pabomol u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyKEHHOU B
AKHUJKOCTh YaCTH TeJa.

2. OnpenenieHWe  BBITAJKUBAIOIICW ~ CHJIBI, JCHMCTBYIOIIEW HA  TEJIO,
NOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOIICH CUJIbI, JEHCTBYIOIICH HA TEJIO B
KUJKOCTH, OT MaccChl Teja.

4. OmnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIAKOCTH
YacTH T€Ja U OT MJIOTHOCTU XKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKHU U ONIPEACICHUE

€€ rpy30n0AbEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAas IUIOCKOCTh. I[lpaBuio
paBHOBecus pbiuara. [IpumeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY. «30J10TOe
npaBuwio» MexaHuku. KIIJ[ mpocteix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass oSHeprus. KuHeTuueckass W NOTEHUHMAIbHAsT  SHEPrUsl.
IIpeBpaiienrie 0JJHOTO BHIa MEXAHHUYECKON IHEPTUH B JIPYrod. 3aKOH COXpaHEHUs
SHEPrUu B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenve pabOTHl CUIIBI TPEHHUS NMPU PABHOMEPHOM JBMKEHHU TeJa 1O
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.
N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI  MOJICKYJISIPHO-KMHETUYECKOM TEOpPUM  CTPOCHUSA
BemiecTBa. Macca W pasMepbl aTOMOB U MOJIEKYJd. OTBITHI, MOATBEPXKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE IIOJOXKECHUHA MOJICKYJIAPHO-KUHETUYECKON TEOPHUHU.
CmaurBaHUE M KaOWJUISIpHBIE ABJICHUS. TenaoBoe pacliupeHue U ckaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKCHUS
yacTull. BHyTpeHHsas »sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW SHEPIUH:
TerUIonepeaya U coBepileHrne padoThl. Bunbl Temionepeaadn: TEMIONPOBOIHOCTD,
KOHBEKIUSI, U3JIyUYCHHUE.

KonuuectBo TemnoTel. YjenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TeIIoBoro Oananca. [lnaBneHue u oTBep/eBaHue
KPUCTAJUIMYECKUX BEIIECTB. YelibHasi TeruioTa IuiaBieHus. [lapooOpazoBanue u
KoHneHcanus. Mcmapenune. Kunenue. VYaenpHas Termiora MmapooOpa3oBaHMUS.
3aBUCHMOCTH TEMITEpaTyphl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Ipuntuner pabotel TeroBbix nBurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTaTENN U 3alIUTa OKPYKAIOIIEN CPEIBL.

3aKOH COXpPAHEHUS U MPEBPAILICHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue muddysun.

3. HaOGnmrogeHnue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HalmroieHne TerioBOro pacmupeHus Tel.

5. M3MmeHeHue pnaBieHus raza MpU U3MEHEHWHW OObEMa U HArpeBaHUU WJIU

OXJIAXKICHUU.

o

[IpaBuna u3aMepeHust TeMIepaTyphl.
Bunbl Tenonepenayn.
8. OxJaxkJieHHe MPU COBEPILICHUU PAOOTHI.



9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabnroneHne KuTeHusI.

12. HaGnroeHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. MoJieny TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYJIIPHOTO MPUTSKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel N0 HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, XUIKOCTEH U

TBEPJIBIX TEIL.
4. OmnpenencHue TaBICHHUS BO3AyXa B OALTOHE MITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bhEMa
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

6. IIpoBepka runoTessl JMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOnroneHue wu3MEHEHUs BHYTPEHHEW JHEpPruM Tejla B pe3ysbTare
Terionepeaayu U padboThl BHELTHUX CHUJI.

8. HccrnemoBanue sBICHUS TEINIOOOMEHA TPU CMEIIMBAHUM XOJIOAHOU U

ropsityer BOJBL.

9. OmnpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPH TEINIOOOMEHE

C HarpeThIM METAJUIMYECKUM IIUIUH]IPOM.

10. OnpenenieHne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpeneneHne yaeapHON TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Teil. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneilicTBue
3apspKEeHHBIX Tesl. 3akoH KyloHa (3aBUCHMOCTbH CHIIBI B3aMMOJICHCTBUS 3apsS>KEHHBIX
TEJ OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXKTY TEIaMu).

OnekTpudeckoe mnose. Hanpssk€HHOCTH  dnekTpudeckoro mons.  [IpuHnun
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu 531eKTpUYecKUX 3apsA/ioB. ODJIEMEHTAPHBIA JIIEKTPUUYECKHUM 3apsi.
Crpoenue aroMa. [TpoBOIHUKH U AUANEKTPUKHU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHUS DJICKTPUUYECKOTO  TOKA.
MCTOYHUKM TMOCTOSIHHOTO ToOKa. JIeMCTBHUS SJIEKTPUUYECKOro ToKa (TEeIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onexktpuueckas  1enb. Cuma  Toka.  DJIEKTPUYECKOE  HaIpsDKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMa s
ydacTka uenu. [locnenoBarenbHoe U napajuieibHOE COEIMHEHNE MPOBOJHUKOB.



Pabota w® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jxoyns—JleHna.
DNEKTPUYECKUE MEeMH W MOTPEOUTENN IICKTPUIECKOr 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIC MarHuThH. B3anmMogencTBHE MOCTOSTHHBIX MAarHMTOB. MarHuTHOE
nosie. MarHuTHOE 1oJjie 3eMJIM U €r0 3HaYeHME 7151 )KU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoOE 1oJe IIEKTPUIECKOro TOKA. [[puMeHeHrne 3MeKTPOMAarHuTOB B TEXHHKE.
JlelicTBME MAarHUTHOTO TIOJsi HA TMPOBOAHUK C TOKOM. OJIEKTPOJBUTATENb
MOCTOSAHHOTO  TOKa. lcmoJsib30BaHWE  DJIEKTPOJBUTATENed B TEXHUYECKUX
YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBieHue >a€KTpoMarHuTHOM MHAyKIUU. [IpaBuno JleHua.
DneKkTporeHeparop. Crioco6sl HOJIyYEeHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aIUs TeJl.
JIBa poJia 3IIEKTPUUECKUX 3apsS0B U B3aUMOJCUCTBUAE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsiJIOB.
IIpoBOAHUKM U JUAJEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOYHUKM ITOCTOSIHHOTO TOKA.
JIlercTBUS IEKTPUUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30BbIl pa3zps.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUeCKOro HApsKEHUsT BOJTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BzaumoencTBrue noCcTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsuTHoe€ 1oJie Toka. DJIEKTPOMAarHur.
. JIeicTBHE MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABiaeHUS 3IEKTPOMArHUTHOW UHAYKIIHH.
. OnbiTel @apajes.
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. 3aBUCMMOCTh  HAIlpaBJICHUS HHIYKIIMOHHOTO TOKa OT YCIOBUW €r0
BO3HUKHOBEHHS.

25. DIIEKTPOTCHEPATOP IMOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.



1. OnpITel 1O HAOMIOAEHUIO AJIEKTPU3ALMU TeN HHAYKIHEH U 1pu

COITPUKOCHOBEHUMU.
2. HccrnenoBanne JEWCTBUS DJIEKTPUYECKOTO IO HA MPOBOJHUKHA U
TASJIEKTPUKHU.

C6opka u npoBepka pabOoThI JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
N3mepenne u perympoBaHue CUiIbl TOKA.
N3mepenne u peryImpoBaHUE HAIIPSIKEHHUS.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO 4Yepe3 PE3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.
7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraia.
8. IIpoBepka mpaBuia CIOXEHHS HAUPSOKEHUW TIPH  IOCIEAOBATEIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia [ CWIBl TOKa MpPU NApPALIEIBHOM COEAUHEHUHU
PE3UCTOPOB.
10. Onpenenenne pabOThI IEKTPUUECKOIO TOKA, HIYIIETO YEPE3 PEIUCTOP.
11. OnpenesieHne MOIHOCTH JIEKTPUIECKOr0 TOKA, BBIAEISIEMOM HA PE3UCTOPE.
12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.
13. Onpenenenne KII/[ Harpesarens.
14. MccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.
15. MI3ydyeHrne MarHuTHOTO NOJISl OCTOSTHHBIX MAarHUTOB IIPU UX O0BbEAMHEHUU U
pa3ieiICHUHN.
16. McciienoBanue AENCTBUS JJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI B3AUMOJICUCTBUSA KATyIIKH
C TOKOM ¥ MAarHMWTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KaTYILKE.
18. I3ydyeHue nencTBUsl MAarHUTHOTO T10JIS HA IIPOBOAHUK C TOKOM.
19. KoHcTpyHpoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUTATEIS.
20. M3mepenne KIIJI anekTpoaBurareibHOW yCTaHOBKH.
OnBITHI IO UCCIIETOBAHUIO SBJIEHUS 3JIEKTPOMAarHUTHONM MHIYKIIUU: UCCIIEIOBAHNE
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U3MEHEHUN

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe ABWKeHHWE. MarepuanbHas Touka. CuctemMa  oTcuéra.
OTHOCUTENTBHOCTh MEXaHMYECKOrOo JABWKEHHUA. PaBHOMepHOE MpsSMOJUHEHHOE
nBmxeHue. HepaBHOMepHOE NpsIMOJIMHENHOE NBUKEeHWE. CpedaHsss U MTHOBEHHas
CKOPOCTH TeJia NP HEPABHOMEPHOM JBH>KEHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe aBuxkeHue. (CBoOomHOE
nagenue. OneITel INanuiest.



PaBHOMepHOE nBIKeHHE MO OKpyxHOcTH. [lepmon u wactora oOpaieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropon 3axon Herotona. Tperuit 3akon HprotoHa.
[IpuHIMI CYyNIEpIIO3ULIMA CHJL.

Cuia ynpyroctu. 3akoH I'yka. Cuia TpeHMS: cujla TPEHHUS CKOJIBXKEHUS, CHJIa
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cunma TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOJIHOTO
nageHus. JIpwxenune maner BOKpyr ComHna. lIlepBas kocmuyeckas CKOPOCTB.
HesecoMocTh 1 IEperpysKH.

PaBHoBecne maTepuanbHON TOUkH. AOCONIOTHO TBEPAOE Teio. PaBHOBecue
TBEPIOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TsxecT.

Nmnynsc Tena. M3menenwe umiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEaKTUBHOE IBUKEHHUE.

Mexannueckasi pabota u MOUTHOCTh. PaboTa cuil TSXKECTH, YIIPYrocTy, TPEHHUSL.
CBs3p sHepruu u  pabotTel. [loTeHumanbHash »HeEprus Tena, MOAHITOrO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHIManbHas PHEPrUs C:KaToW NpyXkuHbl. KnHeTnueckas
sHeprus. TeopemMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaGnrogeHue MeXaHWYeCKOro IBMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHHE NyTel W TPACKTOPUM JBW)XEHHUS OJHOTO M TOrO XK€ Tela

OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBM>XKeHUS Tella Mo OKPYKHOCTH.
HaGutoienne MexaHu4eckux SIBJICHHUM, MPOUCXOSAIINX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCHUTEJIBHO
kaOuHeTa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHMS Tejla OT MacChl Tejaa W JEHCTBYIOIIEHM HA HETO
CHJIBI.
8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.
N3meHnenue Beca Tesa pu yCKOPEHHOM JBUKECHUM.
10. [Iepenaua nMnysnbca pyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHus S3HEPTUM NPU B3aUMOJICHCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aHUMOJEHCTBUH.
13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
14. HabmioieHne peakTMBHOTO JIBUYKEHUSI.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.
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16. CoxpaHeHHE MEXAHUYECKOW AHEPIHM MPU JBUKEHUM Tella MOJ JIeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa s pa3roHa U JaldbHEUIIEr0 PaBHOMEPHOIO
JNBWKEHUS IAPUKA WU TEJIEHKKH.

2. OmpeneneHne CpemHEW CKOPOCTH CKOJBKEHUS OpycKa WA JIBWKCHHS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tela MPU PABHOYCKOPEHHOM [BH)KCHUU 10
HAKJIOHHOM TIJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTHM MNYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CIU NpPU PABHOYCKOPEHHOM [IBH)KEHUU 0€3
HAYaJbHOM CKOPOCTH ITyTM OTHOCATCS KakK psSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKU BPEMEHH OJIMHAKOBBI.

6. MccrnenoBaHue 3aBUCMMOCTA CHJIbI TPEHHUS CKOJIBXKEHUSI OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue ko3P hUiieHTa TPEHUST CKOJIbKECHMUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS! IPU PaBHOMEPHOM JIBUKEHUU Teja 10
TOPHU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOThl  CUJIBI  YIOPYTOCTH MNpU MOIABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHbI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUU: MEPHOI,
4acToTa, aMIUINTyAa. MaTreMaTU4eCKUil M TNpYKUHHBIM MasTHUKHU. [IpeBpainenue
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aTtyxaronime KoJeOaHuUs. BrinyX1eHHbBIE KoJIeOaHuUs. Pe3onaHnc.
Mexannueckre BoJHbI. CBOMCTBAa MEXaHWYECKUX BOJH. [IpomonbHbie M monepeyHbie
BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pachpocTpaHeHHs. MexaHWuecKue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOTHBI.

3Byk. 'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkenue 3Byka. MHpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme koieOaHWM T IIOA AEHCTBUEM CHJIBI TSHKECTH Y CHIIBI
YIOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmtonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OmnpenenieHre YacTOThI M IEPUO/IA KOJIEOaHU MAaTEMAaTHUYECKOTO MasiITHUKA.

2. Ormpepenenne 4acTOThl U IEpHOJIa KOJIeOaHU MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIEpHOJa KOJI€OAHUN MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Meproa KoJaeOaHu Mpy>KMHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH IepHOJia KojeOaHUW Tpy3a, MOJBEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITBI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U KECTKOCTU MPYKUHBI.

7. V3Mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE ToJI€. DJIEKTPOMarHUTHHIE BOJIHBL. CaoiicTBa
3JEKTPOMArHuTHBIX BOJH. [llkama »nekTpomarHuTHBIX BOJH. Mcnosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBera. BonHOBBIE CBONMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOHIBHOTO

TenedoHa.

Paszpnes 11. CBeToBbI€ ABJICHUS.

JlyueBasg moznenb cBeta. ctounuku cBeta. [IpsiMosimHEiHOE pacnpOCTpaHEHHUE
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHuss cBera. llonHoe BHyTpeHHEe
oTpaxkeHue cBera. Mcnonb30BaHKUE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKHUX
CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema ¢oroarmapara, MUKpPOCKOIIa
u Teneckorna. ['na3 kak ontuueckas cucrema. bam3opykocTh U 1aabHO30PKOCTb.

Paznoxxenue Oemoro cBeta B croekrp. Omnbitel  Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

1. IIpsMonnHENHOE pacpOCTPAHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. ITlonyyenue n3o0pa’keHH B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
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IIpenomnenue ceera.

Ontuyeckuid CBETOBO/I.

XoJ ayuei B coOUparonieit JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpunumn aeicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens riasa.
11. PaznosxeHue 6eoro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa Mpu CIO0KEHUHM CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomol u onvimol.

1.

HccnegoBanue 3aBHCHUMOCTH yIJIa OTPaK€HHS CBETOBOIO Jiyda OT yrjia
MaJCHHUS.

N3ydeHne xapakTepUCTUK N300pakeHUs IpeIMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria TMPEJIOMIICHUST CBETOBOTO Jiyda OT yrja
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

[Tonyuenne n300pakeHu ¢ MOMOIILI0 COOUPAIONICH JIMH3HI.

Onpenenenue (OKYCHOTO pacCTOSIHUS W ONTUYECKOW CHIIBI COOMparouien
JIUH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl 1O BOCHPHSITHIO IIBETa MPEIMETOB MPH WX HAONIONEHUU uepe3
LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Onbitel Pezepdopna m mmanerapHas Mojenab atoma. Moaenb aroma bopa.
Hcnyckanue u oriomieHue ceera aroMoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- W ramma-uziydeHus. CTpoeHHEe aTOMHOIO
snapa. HykioHnHast Mojiens aTOMHOTO siipa. M3otonbl. PainoakTuBHbIE MpeBpaIlicHUsI.
ITepuoa nosypacmnaaa aTOMHBIX SJIED.

SnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3aps/IOBOTO0 M MacCOBOTO YMCEN.
OHeprusi CBA3W aTOMHBIX snep. CBsA3b Macchl W SHEpru. Peakuuu cuHTE3a U
nenenus anep. Uctounuku sneprun ConHUa U 3BE3I.

AnepHas osHepreruka. JIeWCTBUA pPAAUMOAKTUBHBIX U3JIyYEHUHM Ha JKHUBBIC
OpraHU3MBI.
Jlemoncmpayuu.

1
2
3
4.
5
6

CnekTpbl U3ITy4YEHUS ¥ TTOTJIOIICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3TYyUCHUH.

Peructpanus uznydeHus: NpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomel u onvimol.



1. HalnrogeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.
2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIBI IO TOPMO3HOMY MYTH
(o hoTtorpadusam).

3. H3mepenue paaroakTUBHOTO GoOHA.

IToBTOpPHUTENIHLHO-00001AIOIINIA MOYJIb.

[ToBTOpHUTENTHEHO-0000MAIOIINI MOTYJIb TIPEIHA3HAYCH JJI CHCTEMATH3aIlud U
0000IIIeHNsI TPEIMETHOTO COJCPXKAHUS W ONBITA NEATCILHOCTH, MPUOOPETEHHOTO
Ipyd M3YYCHUH BCEro Kypca (PU3MKW, a TakkKe ISl TMOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 2JK3aMEHY I0 (PU3MKe JJis1 OO0ydYarolIuxcs, BBIOpABIIMX 3TOT
y4eOHBIN MpEIMET.

[Ipy u3yyeHHH aHHOTO MOIYJIS PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJIbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX M
METaNpeJIMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  OOy4YCHHS, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEAOBAHUS
SBJICHUW TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHSITH (PU3nueckue
SBJICHUS, TPUMEHSIA TMOJyYeHHBbIE 3HAHUS, pelarh 3a7a4d, B TOM YHCIE
KaueCTBEHHBIC U AKCIIEPUMEHTAJILHBIC.

[TpuHIMNIMATBEHO JIESITEILHOCTHBIN XapaKTep JAHHOTO paszjiella peaiu3yeTcs 3a
CYET TOTO, YTO 00YUAIOIINECS BBHITIOIHSIOT 3a/IaHKs, B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE TOJIYyYCHHBIX 3HAHMM pacro3HaBaTh W HAYYHO OOBICHSTH
dbu3uYecKue SBJICHUS B OKPY’KAIOIIEH IPUPOJIC U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHBIE METOJbI MCCIEAOBAaHUS (HU3UYECKUX SBJICHUM, B TOM
YHUCIIe U1 MPOBEPKU TUIIOTE3 U MOJTYUYCHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIC OCHOBBI HanmOoJiee BaXKHBIX JOCTHKEHHUU COBPEMEHHBIX
TE€XHOJIOTUH, HampUMeEp, MPAKTUYECKOTO HCMOJIb30BAHUS PA3IMUYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS] BCEX HM3BECTHBIX BHUOB
SHEPTUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarorierocss OyayT c(OpMUpOBaHBI CJIEAYIOIIUE JIUYHOCTHBIE pE3yiIbTaThl B
4acTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

- IPOSIBJICHHE WHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSHHMIO POCCHUCKOM
bu3nUecKoil HayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYUMBIX H
TUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUUI
busuKy;

- OCO3HAaHHWE BAXKHOCTU MOPAJIBHO-3THUYECKHX IIPUHIUIIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSATHE ACTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HAHME [IEHHOCTU (PU3NYECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOUIEH KYJIbTYPHI;

- pa3BUTHE HAy4yHOM JIOOO3HATENILHOCTH, HWHTEpeca K HCCIeI0BATENbCKON
NEATEIbHOCTH;

5) popMupoOBaAHUSA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJILHOIO 0JIArOMOJIyYHS:

- OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a JKHM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TMpaBuUil O€30MAaCHOIO TIOBEACHHS Ha
TpaHCIIOpTE, HAa JOpOorax, C J3JEKTPUUECKUM M TEIUIOBBIM OOOpYJOBaHHEM B
JIOMAIIHUX YCIIOBHUSIX;

- chOpMUPOBAHHOCTDH HAaBBIKA pe(IICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- AKTMBHOE YYacTH€ B pEIICHUM MPakTHYEeCKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, TOPOo/ia, Kpasi) TEXHOJOTUYECKON U COIMAIbHOMN
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

- UHTEpEC K MPAKTUYECKOMY U3YUEeHHIO Tpo(deccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpHEHTalus Ha NpUMEHEHHE (U3MUECKUX 3HAHUW Jid pelleHus 3anad B
o0nacTd OKpYyXKarollel cpenbl, IJIAaHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MOKHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEHW CPEJIbI;

e - OCO3HaHHWE TJI00ALHOrO0 XapakTepa HKOJOTHMUECKHUX MpoOJieM M NIyTed ux
pelieHus;

e 8) ajanranuM K U3MEHSIOIIMMCH YCJIOBUSIM COLUAJIBHON W NPHPOIHOU
cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUM IIPU BBIIIOJIHEHUN UCCIIET0BAHUI U IPOEKTOB
(u3nYECKOIl HAlIPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHUX;

e - TIIOBBIUICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YE€pe3 IPaKTUUYECKYIO
JIeSITEIIbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHMU HOBBIX 3HAHUHM, B TOM 4ucie (GOpMYyIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHUE Ne(PULINUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 00JACTH
busuky;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHOOPETEHUHU HOBBIX (PU3MUECKHUX 3HAHUM;

e - CTPEMJICHHE aHAJU3WPOBATH M BBIABISATH B3aUMOCBSI3W MPUPOJBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUH;

e - OIECHKAa CBOUX JCHCTBHI ¢ YYETOM BIMSHHMS Ha OKPYXKAIOILIYI0 Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCTIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHHUS MporpaMMbl 1O (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHbBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIC ~ yYHWBEPCAJIBbHBIC  Y4YCOHBIC  JICUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

e BBIBIATH M XapPaKTEPU30BaTh CYIICCTBEHHBbIC NPU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAaHABJIWBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHHs U CPAaBHEHUS,

e BBIIBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYMS B pacCMaTpUBAeMBIX (haKTax,
JTAHHBIX ¥ HAOJIFOACHUSX, OTHOCSIIUXCS K (DU3UUSCKUM SIBICHUSM;

e BBISBIATh NPUYUHHO-CJICICTBEHHbIE CBSI3U MPU U3YUYCHUH (HUINUECKHUX
SIBJICHU U MPOILIECCOB, JI€JaTh BBIBOJbI C MUCIOJIb30BAHUEM JI€TYKTUBHBIX U



WHAYKTUBHBIX YMO3AKJIIOUEHUN, BBIIBUTATh THUIIOTE3bI O B3aUMOCBSI3SAX
(u3HUEeCKNX BEINYNH;

CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHus yueOHOW (u3ndecKoi 3agadu
(cpaBHeHHME  HECKOJBKMX  BapuUaHTOB  peLIeHHs, BBIOOp  Haumbosee
HOJXOJAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOXHBIN
bu3MUeCcKUil  SKCIEPUMEHT, HeOOJbIIOE HCclieoBaHuE (U3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIUIO, TOTYICHHYIO
B XO/I€ UCCJIEAOBAHMS WA IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
IpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
MIPOLIECCOB, a TaK€ BBIABUTAThH MPEATNON0KEHHUSI 00 MX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

OPUMEHSTh Pa3INUYHbIE METOJbl, UHCTPYMEHTHI M 3alpPOChl MPU MOUCKE U
orOope HMH(QOpPMAlMK WM JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOH
dbu3nyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (QOpMy  MpeICTaBICHUS
MH(}OpMaAMU U WIUTIOCTPUPOBATH pelIaeMble 3aa4l HECIOKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe N1eHCTBUS:

B XxoAe OOCYXIEeHHs ydeOHOTO Marepuaja, pPe3yJIbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMON TEMBI H
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TMOJACpKaHue
0aroxeIaTeIbHOCTH OOIICHNUS;

COTIOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTHX YYaCTHUKOB JTMAJIOTa,
OoOHapy>KUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEICTABIATH PE3YJIBTAThl BBIMOJHEHHOTO (PU3NYECKOTO OIBITa
(3KCcTIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIbHON
pabOThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TPOOIEeMBI;



MIPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BBIBATh JIEUCTBUS 110
e JOCTMKEHMIO: paclpedeNaTh poid, 00CYXKIaTh MPOLECChl U Pe3yabTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOK 4acTh pabOThI, JOCTUras KaueCTBEHHOTO pe3yjbpTaTa IO
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JPYTMMH UYJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaga B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIHSIX, TPEOYIOIINX IS
penieHust PU3NYECKUX 3HaAHUK;

OpPUEHTUPOBATHCSA B  PA3IMYHBIX  MOJXO0JAaX  MPUHATUA  PEIICHUI
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE pelIeHUuN
TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM PEIICHUS (PU3MYECKON 3aadyul WU
IJIaHa HUCCJIEAOBAHMS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh 1jiaH e€ N3MEHEHHUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMS)  pe3yJbTaTOB
JesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(pU3HUECKOro HCCIIEJOBAaHUS WU POEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBLIMXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OMIMOOK,  BO3HUKIIMX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pEeIIeHUH (PU3UUECKUX 3a/1a4 WIHA B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCIIOJB30BaTh IIOHATHA. (1)I/IBI/I‘IGCKI/IC U XUMHUYCCKHUC SIBJICHUA, Ha6J'IIO)1€HI/I€,
OKCIICPUMCHT, MOACJIb, T'HMIIOTC3d, CIAMHHIIbI (I)I/ISI/I‘-ICCKI/IX BCINYHUH, aTOM,



MOJIEKYJIa, arperaTHble  COCTOSIHUSL ~ BemecTtBa  (TBEpAOE,  KHUJIKOE,
ra3oo0pa3HO€), MEXaHWYECKOE ABWKEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOPHUS, PaBHOJCHCTBYIOMAs cwia, aedopmarius
(ympyras, miacTU4eckas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuyaTh sBiaeHUS (Iuddys3us, TEIIOBOE ABMKEHUE YACTHI[ BEIIECTBa,
pPaBHOMEpPHOE  JIBW)KCHHE,  HEpPaBHOMEPHOE  JBH)KEHHE,  HMHEpUUs,
B3aMMOJCUCTBUE TEJ, PABHOBECHUE TBEPHABIX TEI C 3aKPEIUVIEHHOW OCBHIO
BpallleHUs, TIepeaada JaBJICHUS TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMocepHOe JaBJieHHE, IIJIaBaHUE TeJ, MPEBpAIlleHUs] MEXaHUYeCKOU
SHEPTrUU) MO OMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3HYECKUX  SIBIICHUA B
OKpY)XaloIlleM MHpEe, B TOM 4HCIE (PU3MUECKHUE SIBICHUS B MPHUPOJIE:
OPUMEPHl JBWKEHUS C PA3JIMYHBIMU CKOPOCTSAMHM B JXKHUBOM U HEXUBOU
NpUpPOAE, NEHCTBHE CWIBl TPEHHS B TMPUPOJAE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JAaBJIEHUS Ha YKMBOM OpPraHW3M, IUIaBaHWE PBIO, pblYaru B
TEJIE 4YeJIOBEKa, MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUIA;
ONUCHIBAaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIOJIb3YS
(u3nueckre BeIMYUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, NYTh,
CKOPOCTb, CPEIHsISl CKOPOCTh, CHJIA YIOPYIOCTH, CHJa TSDKECTH, BEC Tela,
CWJIa TPEHHUs, AaBieHue (TBEPIOro Tena, )KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS
CWJIa, MeXaHuyeckas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KOI(POUIUMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKass W
MOTEHIMANbHAs JHEpPrusi), MNpU ONUCAHUU TPABWIBHO TPaKTOBATh
(U3HYECKUIl CMBICT MCIONb3YEMBIX BEIUYHMH, UX O003HAUEHUS U €IUHHUILIBI
(¢u3nyecKkux BEIMYUH, HAXOAUTHb (POPMYJIbL, CBS3bIBAIOIINE JAHHYIO
¢u3znyecKkyr0 BEIMYMHY C JPYTMMHM BEJIWYUMHAMH, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKTepHU30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHUS U MPOILECCHI,
WCTIOJNB3Ysl MpaBuja CJIOXKEHHUs cuil (BIOJb OJHOM mpsmoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbruara (6si0ka),
«30JI0TO€ MPABHUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON DHEPIUH,
Opy 3TOM J1aBaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKChIBATH €r0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHE SBJICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyallMil NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMYecKUx
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (DU3MYECKUX SBJICHUMH,
($uU3HUEeCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;



permaTh pacu€THbIE 3a1aun B 1—2 MEeWCTBHS, UCTIONIB3YS 3aKOHBI B (DOPMYJIBI,
CBsI3BIBAIONME (HM3UUECKUE BETUYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3alUChIBATh KPATKOE YCIOBUE, IMOACTABIATh (PU3MUECKHME BEIMYUHBI B
dbopMynbl M TMPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEOOXoNUMbIE  JJIS  pEHIeHWs  3aja4, OIEHUBATh  PEATMCTUYHOCTh
MOJIy4eHHOW (PU3NUEeCKON BETUYHHBI,

pacro3HaBathb NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(Gu3HUEeCKMX METOJ0B, B ONMMCAHUM MCCIEIOBAHUS BBIACIATH MPOBEPSEMOE
peAnoiaoXKeHrue (TUIoTe3y), pa3audyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3ynbTaT, HaXOJUTh OIIMOKM B XOJ€ OIbITa, JENaThb BBIBOJABI IO €ro
pe3yiibTaTam;

MIPOBOJIUTH OTBITHI IO HAOTIOAECHUIO (DU3UIECKUX SBICHUA WIN (PU3NUECKHUX
CBOMCTB Tel: (opMyIHMpOBaTh MpPOBEPSIEMbIE MNPEANOIOKEHUS, COOUpAThH
YCTAaHOBKY M3 TPEIJIOKEHHOTO 00O0PY0BaHUs, 3alKMChIBATh XOJI OMbITA U
bopMyIUpPOBATH BHIBOIHI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSTHUSA, BPEMEHHU, MacChl Tea, 00bEMa,
CUJIBI W TEMIEpPaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpoOB, 3alHUChIBaTh IOKAa3aHUA MPUOOPOB C YYETOM  3aJIaHHOUN
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOAUThL UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3WUYECKOW BEJIWYUHBI OT
IpPYyrol C UCHOJIL30BaHUEM MPSIMBIX H3MEPEHUM (3aBUCUMOCTH MyTH
PaBHOMEPHO JBHXYIIETOCS Tejla OT BPEMEHU JIBUKCHUS TeJla, CUJIbl TPEHUS
CKOJIBKEHHUS OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAY CONPUKOCHOBEHHUS TEJI, CHUJIBI
YOPYroCTH OT YMJIMHEHUS MPYXKUHBI, BBITAIKUBAIOUIEH CHJIBI OT 00BbEMa
MOrPYKEHHOW YaCTH TeJla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO TMOTPYXKEHO TeJl0, YCIOBUMN
TUTaBaHUsl TeJ, YCJIOBUW paBHOBECHsS phluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM YYEOHOTO MCCIIEIOBaHUs, COOUPATh YCTAHOBKY U BBIMIOJIHSTH
W3MEpEHUs, Cleaysd NpeAIOKEHHOMY IulaHy, (UKCUpPOBATh PE3YJIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PMBUYECKUX BEIMYMH B BHUJIC MPEAJIOKEHHBIX
TaOJIUIl U TPaQUKOB, JAEJIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;
POBOJUTh KOCBEHHBIE W3MEPEHMs] (PU3MUYECKUX BEJIUYUH (TUIOTHOCTh
BEIIIECTBA KUAKOCTH M TBEPJIOTO Teja, CUjla TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKUBAIONIAS CWJIA, JICUCTBYIOIIAs Ha TOTPYKEHHOE B
KUIAKOCTh TE0, KOAP(HUIIMESHT TOJIE3HOTO JACUCTBUS MPOCTHIX MEXAHU3MOB),
ciaenyss NOpPEIJIOKEHHOM MHCTPYKIMU: IIPU  BBIIOJHEHUM HU3MEPEHUU
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUCHUE UCKOMOM
BEJINYWHBI;



e coOmIOAaTh MpaBWiIa TEXHUKH OE30MACHOCTH MpH paboTe ¢ 1a00paTOPHBIM
000py1I0BaHUEM;

e YKa3bIBaTh MPUHITUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIAIIIUECS COCyAbl, OapoMeTp, pblyar,
MOJIBM>KHBINA U HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTH;

e XapaKTEepPU30BaTh TMPUHIUILI  JACHCTBUS  M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX oOmnucaHus (B TOM YHUCIE:
NOJIIUITHAKY,  yCTPOMCTBO  BOJONPOBOJAA, THUIPABIMYECKUM  Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIOIb3Ysl 3HAHUS O
CBOMCTBax (pU3MUYECKHUX SIBIICHUNW U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPUBOIUTH MPUMEPHI (HAXOAUTH HH()OPMAITHIO O TIPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUN B TOBCEJIHEBHOM IKU3HM  JJIS
oOecnieueHus 0€30MaCHOCTHU MU OOpallEeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpAaHEHUS 3I0POBbs M COOIOCHUS HOPM IKOJIOTUIECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBIATH OTOOp HMCTOYHUKOB HHpopMauuu B HWHTepHeTre B
COOTBETCTBUH C 3a/IaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIUXCS
3HAHUM W TyTéM CpaBHEHUA PA3JIUYHBIX HMCTOYHUKOB  BBIIEISATH
uH(OpMaIHI0, KOTOpas SBISICTCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIMOJb30BAaTh MPHU BBIIOJHEHUH YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUYECKOTO COAEpKaHUs, CIIPABOUYHBIE MaTE€pHAIbI, PECYPCHI
cetu HMuTepHer, BiameTb nNpuéMaMM  KOHCTIEKTUPOBAHHUS  TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBICE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHMKOB HWHGOpMAIMK (PU3NYECKOTO COACpPKAHUSA, B TOM
YHUCIe MyOJIMYHO JIENIaTh KPAaTKHE COOOIICHUs O Pe3yJibTaTax MPOECKTOB HIIH
y4eOHBIX HCCIENOBAaHUM, TPHU 3TOM TPAMOTHO HCIONH30BaTh H3YYCHHBIH
MOHATUUHBIN  ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

e TMpU BBHINOJHEHUU Y4YEOHBIX MPOCKTOB M HCCICAOBAHHUMN pacrpenensiaTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU 3aJladyaMH,
CIeIUTh 32 BBHIMIOJHCHHEM IIJlaHa JICHCTBUH, aJIeKBaTHO OIICHUBATH
COOCTBeHHBIM  BKJAaJ B  JIEATCILHOCTh  TPYMINBI,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIITHX.

K xonny oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



MCIIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE IBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tesa, HACHIIIEHHBIM U HEHACHIIIEHHBIN Map, BIAXHOCTh BO3/AyXa,
TEeMIlepaTypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOM JBUTATENb, dJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
ITIOCTOSIHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHHS (TEIUIOBOE pACHIMPEHHE M CXaTue, Terulonepeaaya,
TEMJIOBOE paBHOBECHE, CMayuMBaHUE, KAaNWUISPHbIC SBJICHMS, HCIApEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiu3alus (OTBep/ieBaHUE), KHUIICHUE,
Teruionepeaada (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), DIIEKTpU3aIus
TE€J, B3aMMOJICHCTBHE 3apsA0B, NECUCTBUS IEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MArHUTOB, JACWCTBHE MAarHWTHOTO TMOJIA Ha
IOPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas WHAYKLHSA) MO OINHUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(pu3HUECcKOe SBIICHUE;

pacrmo3HaBaTh  NPOSBICHHE  W3YYCHHBIX  (U3MUECKUX  SBICHUHA B
OKpY)KalollleM MHpe, B TOM 4YHCIe (U3MUecKue SBICHUS B MPHPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHbIE SBJICHUS B IPUPOJIE, KPUCTAIIBI
B npupoje, usnydenue CoisHua, 3amep3aHue BOAOEMOB, MOPCKUE OpH3BL,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH,
apelid morocoB, pojib MAarHUTHOTO TOJIA JJI JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, TIPU 3TOM NEPEBOJIUTH MIPAKTUUECKYIO 3a/1a4y B yU4eOHYIO, BBIICIATD
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;

OTHCHIBATh W3YYCHHBIE CBOMCTBA TENM W (PU3WUYECKUE SBIICHUS, HCIIOJB3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, y/IeJbHas TEIUIOEMKOCTh BEIIECTBA, y/eIbHasl TEIUIOTa IJIaBJICHUS,
yleiabHas TeIoTa napooOpa3oBaHus, yJelbHasl TEIUIOTa CrOpaHUs TOILINBA,
KOA(G(UIIMEHT TOJE3HOTO ACHCTBHS TEIUIOBOW MAIIWHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/yXa, JJIEKTPUYECKUU 3apsiji, CUjia TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, COIMPOTHUBICHHE MPOBOJHUKA, YAECIbHOE COMPOTUBIECHUE
BEIIeCTBa, paboTa W MOIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU
OPaBWJIBHO TPaKTOBaTh (PU3MUECKHM CMBICT HCHOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYHMHAMHU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SBJICHUS U TPOLECCHI,
HCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOpUHU
CTPOCHHMsI BEIEeCTBA, MPUHIMI CYNEPIO3UIUUA ToJiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa i ydacTka IenH, 3aKOH



JIxoyns—JleHna, 3aKkOH COXpaHEHUs SHEPrUU, OPU 3TOM JABATh CIIOBECHYIO
(bOopMyTHPOBKY 3aKOHA M 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKCHHUE;
OOBSACHATh (M3MUECKUE TPOIECCHl W CBOWCTBA T, B TOM YHCIC W B
KOHTEKCTE CHUTyallUud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemnaTh pacu€THbIE 3a/1a4d B 2—3 EUCTBUS, UCIIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBsA3BIBaIONME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3alUChIBATh KPAaTKOE YCIIOBUE, BBISBIATh HENOCTATOK JAHHBIX ISl PEIICHUS
3a/1aud, BBIOMpaATh 3aKOHBI W (HOPMYJIBI, HEOOXOAUMBIC Il €€ peIIeHUs,
MPOBOJIUTh PACUETHl W CPAaBHUBATH IOJTYyYEHHOE 3HAYCHHE (PU3NUECKOU
BEJINYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pEIIUTh TMPU OMOIIU
(GU3UYECKNX METOJOB, HCIOIb3Yysl OINKHCAaHUE WCCICIOBAHUS, BBIICIATh
MPOBEPSIEMOE  MPEANOJOKEHNUE, OLEHUBATh  MPABUIBHOCTh  MOPSIKA
MPOBEACHUS UCCIICIOBAHUSA, JI€JIATh BHIBOJIBI,

IIPOBOJIUTH OIBITHI IO HAOIOACHUIO (DU3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JJABJICHUS BO3/IyXa OT €r0
00bEMa, TemIepaTypbl, CKOPOCTH TPOIlecCa OCThIBAHUSI U HArpEBaHUs MPU
M3JIYYEHUH OT 1[BETA M3JIydaroileu (Mmoriomnaroiei) HOBEpXHOCTH, CKOPOCTh
UCIIAPEHUS BOJBI OT TEMIEPATypPhl KUJIKOCTU U IUIOLIAIA €€ MOBEPXHOCTH,
JJEKTpU3auMs Tel W B3aUMOJCHUCTBHUE  DJIEKTPUYECKUX  3apsiIOB,
B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3allMsl MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JIEMCTBUSI MAarHUTHOTO TOJI1 HA MPOBOJIHUK C TOKOM,
CBOMCTBA AJICKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI TIOCTOSTHHOTO TOKA):
dbopMynMpoBaTh TPOBEPSEMbIC MPEINOIOKEHUS, COOMPATh YCTAHOBKY W3
IPENJIOKEHHOTO 000pY/I0BaHUS, OMUCHIBATh XOJ| OIMbITa U (POPMYJIUPOBATH
BBIBO/IbI;

BBIMNOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTH
BO31yXa, CHJIBI TOKAa, HANPSOKEHUSI C UCIOJb30BAHUEM AHAJIOTOBBIX
npuOOpPOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3yJIbTAThI
U3MEPEHUH ¢ y9€TOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH,

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UYECKOW BEIUYUHBI OT
Ipyrol C  HUCHOJIb30BAHMEM  TPSMBIX  HM3MEpPEeHHM  (3aBUCHUMOCTh
COITPOTHUBJIEHUS IPOBOJAHUKA OT €r0 JJIMHBI, TIOIAAU ITOTIEPEYHOTO CEUEHUS
U YIEJIBHOIO CONPOTHBIIEHUS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA, UAYIIETO
yepe3 TMPOBOJHUK, OT HANPSIKEHHWS Ha IPOBOJHUKE, HCCIEIOBAHUE
MOCJIEOBATEILHOTO M TApa/UICIbBHOTO  COEUHEHHM  MPOBOAHUKOB):
MJIaHUPOBATH MCCIIE0BaHUE, COOMPATh YCTAHOBKY U BBIMOJIHITH U3MEPEHUSI,



clenys TpeIIoXKEHHOMY IUIaHy, (PUKCHpPOBATH pPE3yNbTaThl MOJYyYEHHOM
3aBHCHUMOCTH B BUJE TAOJHI[ U TPaHUKOB, eJaTh BHIBOBI MO pe3yibTaTaM
HCCJIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUECKUX BeIMUYUH (yAesbHas
TEIUIOEMKOCTb BEILIECTBA, COIIPOTUBIIEHUE TPOBOAHNKA, pA0OTa U MOILHOCTb
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEPEHHS, coOupaThb
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MNPEIJI0KEHHON HWHCTPYKLHH, WU
BBIUNCIISITh 3HAUEHUE BEJIMUUHBI,

coOII0AaTh NMpaBUJia TEXHUKHU OE30MacCHOCTH IpHU paboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh  NPUHUUIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPOM Ha MX ONMUCAHUsA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJIGKTPUYECKOW HHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (npumepsl), JNEKTPUYECKHUE
MPEAOXPAHUTEINH, JIEKTPOMATHUT, SJIEKTPOABUTATENb MOCTOSHHOTO TOKa),
UCIIONIb3Ysl 3HAHMS O CBOMCTBAX (DU3MYECKUX SBICHUHA M HEOOXOIMMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
MpUOOPHI [0 CXEMAaM M CXEMAaTUYHBIM PUCYHKaM (AKUIAKOCTHBIA TEPMOMETP,
TEPMOC, TICHUXPOMETpP, THUIPOMETp, JABUTATellb BHYTPEHHErO0 CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl JJEKTPUUYECKUX LEnerd ¢
[IOCJIEOBATENBHBIM M IapaJUICIBbHBIM COCAUHEHUEM 3JIEMEHTOB, pasiudasi
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LEMeil;

MPUBOAUTH IPUMEPHI (HAXOAUTHh UH(OPMAIIUIO O MPUMEPAX) TPAKTUUECKOTO
UCIIONIb30BaHUs (DU3UYECKUX 3HAHUW B TIOBCEAHEBHOM JKHU3HU IS
oOecrieueHrs 0€30MaCHOCTHU MPU OOpaIleHUuH ¢ MPUOOPaMU M TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH CpeaE;

OCYUIECTBJIATH MOUCK MH(POpMaLUK pU3HUecKoro cojepxxanus B UHTepHere,
Ha OCHOBE MMEIOLIUXCS 3HAHUM W MNYTEM CpPaBHEHUS JOMOJHUTEIbHBIX
UCTOYHUKOB BBLIEATh MH(OPMALIMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUM YYEOHBIX 3aJaHU Hay4YHO-TIOMYJISAPHYIO
JTUTEPATYpy (PU3NYECKOTrO CoAep KaHus, CIPAaBOUYHbIE MaTe€pHalbl, PECYPCHI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE IMHUCHMEHHBIE U KpaTKUE YCTHbIE COOOLICHMUS,
0000mass uUHPOpMAIIUIO K3 HECKOJBKUX HCTOYHUKOB  (HU3UYECKOTrO
coJiepKaHusl, B TOM YHCJIE MyOJIUYHO MPEACTABIATh Pe3yJabTaThl MPOEKTHON



WJIM MCCIIENOBATENBCKON JESTEIBHOCTH, IIPA 3TOM I'PAMOTHO HCIIOIb30BaTh
W3YYCHHBI TMOHATHMHBIA  ammapaT Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUJICHUE NPE3EHTALUEN;

e IIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOLIECCOB pacHpenesTh OOS3aHHOCTM B TIpPyNIE B COOTBETCTBUU C
ITIOCTABJICHHBIMM 337a4aMU, CJICIAUTH 3a BBINOJHEHHEM IUIAHA JIECUCTBUU M
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaThb COOCTBEHHBIM BKJAJ B
NEATEIbHOCTh TI'PYIIIBI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aHMOJCHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTh KOH(INKTHL.

K xonny oOydenus B 9 kiaacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCIOJIb30BAaTh TMOHSTHS: CHUCTeMa OTCuéra, MarepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXAHWYECKOTO [BWDXKCHUS, aedopmalius
(ynpyrasi, TmacTA4yeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TKECTH, a0CONIOTHO TBEPAOE TEIIO,
IEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJieOaHUsS U
BOJIHBI, 3BYK, HHQPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTh, CIIEKTPhI
UCIyCKaHUs W TIOTJIONICHUS, anb(da, O0eTa- U raMMa-u3JIy4eHHs, U30TOIIbI,
sJIepHAsl PHEPTEeTHUKA;

e pasnuyaTh SBJIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JIBIKCHUE, PABHOYCKOPEHHOE TMPSMOJUMHEMHOE JBUXKEHUE, CBOOOIHOE
MajiecHue TeJl, PAaBHOMEPHOE NBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBUXKEHUE, KojeOaTenpHOe IABMKEHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEIHOE pPAaCHpOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEoro CBeTa B
CIIEKTp U CJIO’KEHHUE CIEKTPaJIbHBIX I[BETOB, TUCIIEPCUSI CBETA, €CTECTBEHHAS
PaaMOaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOrO CIEKTpa HU3ITy4YEeHUs) MO
OMMCAaHUIO WX  XapaKTepHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SBJICHUE;

e pacmo3HaBaTh  TNPOSIBJIEHUE  M3YYCHHBIX  (PU3MYECKUX  SBJICHUH B
OKpYXaromeM MHupe (B TOM 4YHCIe (PU3NUYECKHE SBICHUS B MPHUPOJIE:
MPUJIUBBI U OTJIMBBI, JBUXKEHUE UIaHeT COJTHEYHON CUCTEMBI, PEAaKTHBHOE
JNBI)KCHUE JKMBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKHMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKUE BOJIHBI, IlyHAMH, X0, [IBETA TEJI, ONTUYECKUE
SIBJICHUS B TIpUpoOJE, OuoJIoTMYecKoe  JICHCTBHE BUJIUMOTO,
yIbTPaUOIETOBOTO W  PEHTTEHOBCKOTO  M3IyYEHUW, ECTECTBEHHBIM



paagMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4H, pAJUOAKTHUBHOE H3Iy4YEHUE
MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U31yYEHUI Ha OPraHU3M
YeJI0BEKa), MpPU 3TOM IMEPEBOJAUTH NPAKTUYECKYIO 3aJady B Yy4eOHYyIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SIBJICHUI;
ONUCHIBaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIIOJIb3YS
¢usznyeckue BeMMYMHBI (CpEeOHSsEI W MIHOBEHHAsh CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, IEepEeMEIIEHNEe, IyTh, YIrioBas
CKOpPOCTb, CHJa TPEHHs, CHUJa YIPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOZIHOTO TAaJeHus, BEC Tela, HWMIYJbC Tela, UMIYJIbC CHIIBL,
MEXaHW4yecKkass paboTa M MOUIHOCTb, IIOTEHLMAJbHAs »JHEPrus Tena,
MOJHATOrO HAaJ IMOBEPXHOCTBIO 3€MJIM, MOTEHLHAJbHAs SHEPIHsl CHKATOU
MPY>KWHBI, KHHETUYECKAsl SJHEPTUsl, NOJIHAsI MEXaHUYECKAsl SHEPrUsi, IEPHOT
M 4YacToTa KoJieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb MPEJIOMIICHUS Cpelbl), IpU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICT MCHOJIb3YEMbIX BEJIHYHH,
0003HAaYEHUsI W E€IUMHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBA3BIBAIOIME JAHHYI (PU3NYECKYI0 BEIMYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBJIEHUS U IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIUI CYNEPIO3ULIUNA CUJI, IPUHLIUAI OTHOCUTEIBLHOCTH [ anuiies, 3aKOHbI
HproTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3AKOHBI OTPAYKEHUS U ITPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAaCcCOBOTO YMCEN IPHU SAEPHBIX
peakuusix, NpU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBaTh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE TMPOLIECChl U CBOWCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMUECKUX
IaroB ¢ Omnopod Ha 2-3 H3y4YEHHBIX CBOMCTBAa (DU3UYECKUX SIBICHUIA,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacy€THbIE 3a/1ayu (ONMUpAIOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (DU3MUECKHUE BEIIMYMHBI: HA
OCHOBE aHaJiM3a YCJIOBMS 3aJa4M 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBISIBIATH
HEJOCTAIOIINE WM U30BITOYHBIE JaHHbIC, BHIOUpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMbIE Il pelIeHUs, TMPOBOAUTH pPACU€Tbl W  OLIEHUBATh
PEATUCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMUMHBI,
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPH  [OMOIIU
(uU3NYECKUX METOAOB, HCIOJb3ysl OIKUCAHWE HCCIEIOBaHMs, BBIICIATD
OpoBEpAEMOE  MPEIINOJNIOKEHUE, OLEHUBATh NPABUIBHOCTh  MOPSAJKA



MIPOBEJCHUS HCCIEA0BaHNUs, AeNIaTh BBIBOIbI, HHTEPIIPETUPOBATH PE3YIbTAThI
HaOJIFOJCHHUH U OIBITOB;

MPOBOAMTD OTBITHI MO HAOTIOACHUIO (PU3UUECKUX SIBICHUN MM (PU3NUECKUX
CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPruM, 3aBHUCUMOCTb IE€pHOJa KOJEOAHWN NPYKUHHOTO MasATHHUKA OT
Macchl Tpy3a M KECTKOCTH NPYXKHUHBI M HE3aBUCHUMOCTh OT aMIUIUTY/IBI
MaJIbIX KOJeOaHUM, MPSAMOJIMHEHMHOE pAacCHpOCTPAHEHUE CBETA, PA3JI0KCHUE
0esoro cBeTa B CHEKTP, U3YUEHHUE CBOMCTB N300paKEHUS B INIOCKOM 3€pKajie
U CBOMCTB H300pak€HUs IpenMera B coOuparolied JiMH3e, HaOIroAeHHe
CIUIOIIHBIX U JIMHEHUYATBIX CIEKTPOB U3JIyUYEHHUs): CAMOCTOSITEILHO COOMPATh
YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATH XOJI OMbITA U
€r0 pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

IPOBOAUTH NPU HEOOXOJUMOCTU CEpPHUIO TMPSAMBIX HU3MEPEHUH, ONperelss
cpeqHee 3HaueHWe u3MepseMol BenuuyuHbl ((POKycHOE paccTosHUE
coOuparomieil  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

OPOBOAWTH  HCCIIEIOBAHME 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHHUH (3aBUCUMOCTb IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JBMKEHMM O€3 HaudaJbHOW CKOpPOCTH, MEpHoja
KoJe0aHUH MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa
OTpaXEHUS CBETA OT yriia MaJeHUsl M yria MpPeJOMIICHHS OT yria MajeHus):
IUIAaHUPOBAaTh  UCCIIEIOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh  YCTaHOBKY,
(uKcHUpOBaTh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH
B BUJie Ta0null U TpaduKoOB, AeJaTh BBIBOBI IO PE3yJibTaTaM MCCIEI0BAHNUS;
MPOBOANTH KOCBEHHBIE U3MEPEHHS (PM3MUECKUX BEIHUUH (CpEIHsst CKOPOCTh
M YCKOpEHHE TeJda TMpH pPaBHOYCKOPEHHOM JBI)KCHHHU, YCKOPECHHE
CBOOOJHOTO TAaJCHUS, KECTKOCTh TNPYXKUHBI, KOIPPUIMEHT TpeHUS
CKOJIb)KEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOoTa M TNEpUOJ]
KoJe0aHU MaTeMaTUYECKOTO M MPY>KUHHOTO MasITHUKOB, ONTHYECKAs CHJia
coOuparoliel JMH3bL, PAJAUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,
coOMpaTh IKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSATH U3MEPEHUS, CIICAYS
OpEUIOKEHHON  MHCTPYKLMM, BBIUMCISATH  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYUYECHHBIE PE3YJIbTAThl ¢ YUYETOM 33JJaHHOM MOTPEIIHOCTH
U3MEPEHUN;

coOJI0/1aTh MpaBUiia TEXHUKU O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE TMPHU3HAKU HW3YYCHHBIX (PU3MUECKHX MOJEJeH:
MaTepuagbHas TOUKa, aOCOIOTHO TBEPOE TENO, TOUSUHBI HCTOUHUK CBETA,
JTy4, TOHKas JMH3a, TMJIaHETapHas MOJAENh aroMa, HYKJIOHHAas MOJENb
aTOMHOTO S/1pa;



XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYCHHBIX  MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha UX onucaHus (B TOM YHCIHE:
CIIHJIOMETP, JATYUKU TTOJIOKEHHUSI, PACCTOSAHUS U YCKOPEHHUS, PAKETA, 3XO0JIOT,
OYKH, TEPHUCKOIl, (oToammapar, ONTHYECKUE CBETOBOIBI, CIIEKTPOCKOII,
JO3UMETp, Kamepa BuiibcoHa), UCIOIb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJICHU W HEOOXOAMMbIEC (PU3NUIECKUE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMAaTUYHbBIE PUCYHKH HM3YYEHHBIX TEXHUUYECKUX
YCTPOUCTB, U3MEPUTEILHBIX ITPUOOPOB M TEXHOJIOTHYECKHUX MPOLIECCOB MPHU
pelieHuy yueOHO-TIPaKTHIECKUX 3a7a4, ONTHYCCKUE CXEMBI JUIS IOCTPOCHUS
M300paXeHUH B TUIOCKOM 3€pKaJie U COOMparoIel JINH3E;

MIPUBOJAUTH TIPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEPaX) MPAKTUICCKOTO
WCIIONIB30BaHUS  (DU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKU3HU IS
obecrnieueHuss 6€30MaCHOCTH MPU OOpaIIeHUH C IPUOOPAMH U TEXHUUESCKUMH
YCTPOMCTBAMHM, COXPAHECHHS 30POBbs U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYILIECTBIISITh MOUCK MHPOopMaIuu puznueckoro cojepxanus B Uutepuere,
CaMOCTOSATENIbHO  (OPMYJIUPYST TOMCKOBBIA  3alpoc, HaXOAUTh MyTH
OTIPENICJICHUSI  JIOCTOBEPHOCTH IIOJIYYEHHOW HWHQOpMalMu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JTOTIOJHUTEILHBIX HCTOUYHHUKOB;

WCIIOJB30BaTh TNPHU BBIMOJHEHUM YYEOHBIX 3alaHUl HAyYHO-TOMYJISPHYIO
auTepaTypy (pu3nueckoro cojaepikaHus, CIpPaBOYHBIC MaTEpHUAIIbl, PECYPCHI
cetu HHTepHer, BiageTh NpuéMaMM  KOHCIIEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAIIUHA U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC IHCHbMEHHBICE W YCTHBIC COOOIIEHHS Ha OCHOBE
nHpOpMaIlUU U3 HECKOJBKMX HWCTOYHUKOB (DU3UUYECKOTO COICpKaHUs,
MyOJIMYHO TPEACTABISATh PE3YyJIbTAThl MPOCKTHON WIIM HCCIEI0BATEIbCKOM
JESITeIIBHOCTH, TIPU 3TOM T'PAMOTHO MCHOJIb30BATh U3YYECHHBIA MOHATUHWHBIN
amrapar Hu3y4JaeMoro pasnaenia (HU3MKH MU COIPOBOXKIATh BBICTYILICHHE
Mpe3eHTauue ¢  y4€ToM OCOOEHHOCTEH  ayJUTOPUH  CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne | HaumeHoBaHHe
(undgposbie)
n/ | pa3szesioB H TeM Becer | Konrpouabn IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NporpamMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEro MHUPa
DU3IKA - HAVKA O but6mmoreka [IOK
1.1 X 2 https://m.edsoo.ru/7f416
npupojie 194
DU3HICCKIe but6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BCJTMYUHBI
194
EcrecTBeHHOHAyuUH bubnuorexa [IOK
1.3 BIli METOJ 2 1 https://m.edsoo.ru/7f416
MO3HAHUA 194
Hroro o pasneny 6

Pa3nes 2. [leppoHayaIbHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

Crbociiie bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrmxenue u bu6mmoreka IIOK
2.2 B3aNMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BEIIECTBA 194
ArperaTHble bubmuoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Uroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auUMoieiicTBHE TeJl
MexaHu4eckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JBHKCHHUE
194
MHeDLIsL. Macca but6mmoreka [IOK
3.2 P, ’ 4 1 https://m.eds00.ru/7f416
IUIOTHOCTD
194
but6mmorekxa [IOK
3.3 Cuma. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416
194
Wroro no pazueny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

JlaBneHue.
ITepenaua
but6mmoreka [IOK
JAaBJICHUA
4.1 . 3 https://m.edsoo.ru/7f416
TBEPIBIMH TEJIAMH, 104
KHUAKOCTSIMHU U T
rasamu
Tlasrenme bubnunorexa LIOK
4.2 5 https://m.edsoo.ru/7f416
SKUIKOCTH
194
bubnunoreka LIOK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f416
JaBJICHUEC
194
[elicTBue
JKHUIOIKOCTHU U I'a3a Ha BI/I6J'II/IOTCK3. L[OK
4.4 . 7 3 https://m.edsoo.ru/7f416
[OTPYKEHHOE B HUX
194
TEN0
Wroro no pazueny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmnoreka IIOK
Pa6
51 abotau 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
Tpoctbie bubmnoreka IIOK
5.2 5 1 https://m.edsoo.ru/7f416
MEXAaHN3MBbI
194
Mexann4deckas bubnmorexa HOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEPrus 104
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO
YACOB IIO 68 12

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undgposbie)
n/ pa3iesioB H TeM Bcer KonTpoabubl | IlpakTHueck
o0pa3oBaTte/ibHbIE
n NporpamMMsbl 0 e padoThbI ue padoThbl
pecypchl
Pasnen 1. TemuioBble siBJeHUS
Crpoenue u bubnmoreka [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
TelLIoBLIC but6mmoreka [IOK
1.2 21 1 3) https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE
3apsiJibl. bubnuoreka [IOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHICTBUE
[TocTosHHBIN bubmnoreka IIOK
2.2 AIIEKTPUUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DIIeKTPOMarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIAS co
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOBIIO

[TPO'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HauMenoBanue
(undposbie)
n/ | pasieiaoB u TeM Becer | Konrpouabnnl | Ilpakruueck
o0pa3oBaTe/ibHbIE
n NporpaMMsl 0 e padoThbI ue padboThbl
pecypchl
Pasznen 1. Mexannueckue siBJeHH
Mexauunueckoe
bubmuorexa [JOK
NIBIKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €10 26
OIMCAHUS =
BzaumoneiictBue bubnnorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tell
ab
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXPaHCHHUS
a6
Htoro no paznemny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
MexaHu4eckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus
ab
bu6mmoreka [JOK
Mexanudeckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no paszneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

ONEeKTPOMarHuTH
e Hoe I bu6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMarHUTH 26
bI€ BOJIHBI o
Htoro no pazneny 6
Pa3nen 4. CBeToBble siBJIeHMS
3aKOHEBI bu6mmoreka [JOK
4.1 pacrpocTpaHeHHS 6 2 https://m.edsoo.ru/7f41a4
cBETa ab
JIuH3bI 1 bu6mmorexa [IOK
4.2 OIITHYECKUE 6 3 https://m.edsoo.ru/7f41a4

prOOpbI

a6
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I[TPOTPAMME

Pasnoxenue Bbubmmoreka [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble iBJIeHUSA
Ucnyckanue u bubnmoreka [JOK
5.1 IOTJIOIIEHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
CrboeHME bu6mmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO sijIpa
a6
SIepHbIe bubmuoreka [JOK
5.3 P 7 1 https://m.edsoo.ru/7f41a4
peakuuu
ab
Uroro no pazgeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb
IToBTOpEHUE 1
0000111eHHE bu6mmoreka [IOK
6.1 COJICPIKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 3a a6
7-9 kacc
Htoro no paznemny 9
OBIIEE
KOJIMYECTBO
102 27
YACOBIIO 0
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