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COIEPXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u €€ pojib B NO3HAHUYU OKPYKAKOIIEro MUpa.

®u3uka — Hayka O mnpupone. SBimeHus npuponbl. PU3NYECKHE SBICHUA:
MEXaHUYECKHUE, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeIWYUHBL. M3mepenuwe @unueckux BenuyuH. Duznyeckue
npubopsl. [TorpemHocts u3mMepennii. MexxayHapoHas cucTeMa eIMHULI.

Kak ¢u3uka u apyrue ecTeCTBeHHbIE HayKH U3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbI METOJ| TMO3HAHMS: HaOMIOACHUE, MOCTAHOBKA HAy4YHOr'o BOMPOCA,
BBIJIBIKEHUE THUIOTE3, OSKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBICHEHUE
HabmoaemMoro apieHuss. Onucanue GU3NIECKUX SBJICHUN C MTOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue NpudOpsI U MpoLEeypa MPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenue LEeHbl AeJIEHUS IKaIbl U3MEPUTEIBHOI0 prudopa.
N3mepenue paccTossHAM.
N3mepenne 00bEMa JKUJKOCTH U TBEPAOTO TeJa.
OnpeneneHue pasMepoB MAJIbIX TEN.
N3mepenue temMneparypsl IpU MOMOIIU KAJIKOCTHOTO TEPMOMETPA U JAaTYUKA
TEMIIEPATYPHI.
IIpoBeneHne wccaeNOBaHMUS 10 MPOBEPKE TMIOTE3bL: JAIBHOCTh IOJETA
[IapyKa, MyIEHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.

Pa3znen 2. [lepBoHauanbHble CBeIeHUs 0 CTPOCHNM BellecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbl, HX pa3Mepbl. OmbITHI,
JOKa3bIBAOIIHE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue wyactul BemiecTBa. CBsS3p CKOPOCTHM JBUKEHHUS 4YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBuwxkeHue, audpdysus. BzaumonelicTBue yacTHll
BELIECTBA: IPUTSDKCHUE U OTTAJIKMBAHHUE.

ArperaTHple COCTOSIHUS BEILECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpucTaJuIMuecKUX) Ted. B3aumocBsA3b MeEXIy CBOWCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.



Habmonenne OpoyHOBCKOTO JBUKEHUS.

Hab6monenune nuddysumn.

HabGmronenve sBieHU, OOBSICHAIONIUXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM
YacTHI] BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

OrneHka guaMeTpa aTomMa METOJIOM PS0B (C UcIonb30BaHueM GoTorpaduii).
OnbITH 110 HAOIIOIEHUIO TETUIOBOTO PACIITUPEHHUS Ta30B.
OnbIThI 10 0OHAPYKEHUIO TEUCTBUS CHUJT MOJICKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBi:keHne u B3aumojieicTBue TeJl.

MexaHnuueckoe JBHXEHUE. PaBHOMEpPHOE M HEPaBHOMEPHOE JBHUKECHHE.
Cxopoctb. CpellHsIsi CKOPOCTh IIPU HEPABHOMEPHOM JIBH>KEHUU. Pacuer nmytu u
BPEMEHH JIBHXKEHUS.

SBneHve nHEpUMM. 3aKOH MHEpUUH. B3anmoneicTBue Ten Kak MPUYMHA
W3MEHEHHSI CKOPOCTH JIBMKEHUs Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIC
00BEMa BEIECTBA.

Cuta Kak xapakTepucTHKa B3auMoaeiicTBus Ten. Cuiia ynpyrocTy U 3aKOH
['yka. I3mepeHune cuiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBIICHHE TATOTEHUS U CUJia
Tsokectd. Cuila TsDKECTH Ha JApyrux IuiaHerax. Bec Ttema. HeBecomocTsb.
CrokeHue CWII, HalpaBJIEHHBIX IO OJHOM MNpsAMOW. PaBHOAEHCTBYyrOImIas CHIL
Cuna tpenus. TpeHue CKONbXEHUSI U TPEHUE MOKos. TpeHwe B Mpupoie u
TEXHUKE.

Hemoncmpayuu.

Hab6moienrie MexaHu4eckoro JIBH>KEHUS Tea.

N3mepenune ckopocTu psIMOIMHERHOTO JIBUXKCHHUSL.
HabGnronenue siBeHns: HHEPITUN.

Habmronenne nu3sMeHeHus: CKOPOCTH MTPH B3aUMOICCTBUU TEJI.
CpaBHEHUE Macc MO B3aUMOJEHCTBUIO TEJL.

CrnoxxeHue cuil, HallpaBJIEHHBIX MO OJTHON MPSIMOM.

Jlabopamopuwie pabomot u onvimel.

OrnpeneneHne CKOPOCTH PaBHOMEPHOIO JABMXKEHHS (IIApUKa B JKUAKOCTH,
MOJIEITH AJIEKTPUYECKOr0 aBTOMOOUIIS U TaK JaJiee).

OnpeneneHue cpeaHel CKOPOCTU CKONBXEHUs Opycka WM IIapukKa [0
HAaKJIOHHOM ITTIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTsikeHus  (aedopMaiiun)
NPYKUHBI OT TPUIIOKEHHON CHUJIBI.



OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT BEca
TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBiieHnue TBEPABIX TeJl, :KUAKOCTEH M ra3oB.

HNaBnenne. CnocoObl yMEHBIIEHUS W yBEJIWYEHUs JaBieHus. JlaBieHue
raza. 3aBUCHUMOCTh JaBJ€HHMs ra3a OT o00beéMa, Temmeparypsl. llepenaua
NABJICHUs TBEPABIMHU TEJIAMH, JKUIKOCTSIMU W Ta3zaMu. 3akoH Ilackams.
[THeBMaTHUeCcKre MAaIIUHBL. 3aBUCHUMOCTb JABJICHUS JKUJIKOCTH OT TIyOHHBI.
I'mapocratuueckuit mapagokc. CooOmaromuecss cocyabl. ['mapaBandeckue
MEXaHU3MBI.

AtMocdepa 3emun u atMmochepHoe gaBieHue. [IpuunHbl CylecTBOBaHUS
Bo3AyIIHON 06omouku 3emiun. OnbiT Toppuuennu. M3mepenue armocdepHoro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EpPHOro JaBi€HUS OT BBICOTHI HAJl YPOBHEM
Mmopst. [Ipubops! 11t u3mMepenust aTMochepHOro JaBICHHUS.

JelictBue KUOKOCTH M Tra3a Ha IOTPY)KECHHOE B HHUX TEIO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. IlnaBanue Tei.
Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JJABJICHHUS ra3a OT TEMIIEPATypBI.

Ilepenaya naBieHUs KUAKOCTHIO U TA30M.

Coob1aronuecs cocy/ibl.

I'mppaBnuueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKCHHOM YacTH Tejia U
IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAKOIIEN CUJIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue muiaBaHusl TEN: IJIABAaHUE WJIM TMOTPYKEHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIEHHUSI TUIOTHOCTEN Te€Na U KUJIKOCTH.

Jlabopamopuwie padomut u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE€ OT O00bEMa MOTPYKEHHOH B
KUJKOCTb YaCTH TEJIA.

OnpeneneHue BhITATKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
AKUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHJIBL, JEWCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT MACCHI TENa.

OneITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEW  CHJIBI,
JIEHUCTBYIOIIEH Ha TENO B YKUIKOCTH, OT 00BEMa MOTPY>KEHHOW B JKUIKOCTh
YacTH TeJa U OT INIOTHOCTH KUIKOCTH.



KoncTtpynpoBaHue apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJKU U ONPEAEICHHUE €€
IpPy3010{bEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. DHEpPrus.

Mexanundeckasi pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs TUIOCKOCTh. IIpaBuiio
paBHOBecus prruara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHnuku. KIIJI mnpocteix wmexanu3zmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTnyeckas M MOTCHIMAIbHAs SHEPIUSL.
[IpeBpamieHue OAHOTO BHJA MEXAHWYECKOM DSHEPrUU B JPYroud. 3aKoH
COXPAHEHUS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

Onpenenenue padOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TEJIa 110
TOPU30HTAIBHOW TOBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenue K11 HaKJIIOHHOH JIOCKOCTH.

N3yuyeHne 3aKk0Ha COXpaHEHHUSI MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nen 6. TenioBble iBJICHHUS.

OCHOBHbBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINAE
OCHOBHBIE TTOJIOXKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mogaenu TBEPIOro, KUJIKOTO M Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrannuyeckue u amopdusie Tena. OObICHEHHUE CBOMCTB T'a30B, KUJKOCTEH
U TBEPIABIX TEJ HAa OCHOBE MOJOXKEHUU MOJIEKYJISIPHO-KUHETUUECKON TEOpUH.
CmauuBaHK€e U KaOWJUISIPHBIE sIBJICHUA. TemIoBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsizb TeMHepaTypbl CO CKOPOCTHIO TEMJIOBOIO JIBUKCHUS
yacTull. BHyrpeHHsis1 sHeprus. CnocoObl M3MEHEHHS BHYTPEHHEW SHEpPIruu:
Teonepenaya U coBepiicHHe  PabOTHI. Bunsl  Teruionepenayu:
TEIUIOMPOBOJHOCTh, KOHBEKIIUS, U3IIyYCHHUE.

KonnuecTBo TennoThl. Y aeibHas TEIIOEMKOCTh BelllecTBa. TermiooOMeH u
TEIJIOBOC paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. IlmaBiaeHue w
OTBEPAECBAaHNUE KPUCTAUIMYECKUX BEMIECTB. Y JEIbHAS TEIUIOTa ILJIABJICHUA.
[Tapoo6pa3oBanue n konnencanus. Vcnapenue. Kunenue. Y nenpHas Teriora



napooOpa3oBaHus. 3aBUCUMOCTb TeMIIepaTypbl KUIICHUS OT aTMOC(EpHOro
JIaBJICHUS.
BrnaxnocTe Bo3ayxa.
DHeprus TomuBa. Y AeibHasl TENI0Ta CropaHusl.
[Tpunuunel padotel TermioBbix apurareneit KIIJ[ temnoBoro mBuraresns.
TerioBbie JBUTATEIN U 3aIIATA OKPYKAIOIIEH CpEeIbl.
3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUHU B TEIUIOBBIX MpoIleccax.
Jlemoncmpayuu.
Hab6nronenue OpoyHOBCKOTO JBUXKECHHUSI.
Hab6mronenune nuddysun.
HabGnronenue siBieHnii CMauyMBaHUsI ¥ KaMWJUTSIPHBIX SIBJICHUH.
Hab6moienre TenioBoro pacumpeHus Tel.
N3menenne naBiieHHWs raza NpU M3MEHEHHH O0BbEMa W HArpeBaHUM HIIA
OXJIAKICHUU.
[IpaBuna uamMepeHus TeMnepaTyphl.
Buae! Terutonepenaymn.
OxJtaXkJIeHHE MpY COBEPIIICHUN PabOTHI.
HarpeBanue npu coBepiiieHUU padOThl BHEIITHUMHU CUJIAMH.
CpaBHEHME TEIUIOCMKOCTEN pa3IMuHbIX BEIIECTB.
HaOmronenne kumneHus.
HabmroieHre nmocTossHcTBa TEMIEPATyPhl TP TIJIABJICHUH.
Moaenu TemIOBbIX JBUTATEIICH.
Jlabopamopnuvie pabomot u onvimel.
OnbITB IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnbITEI O HAOJIOICHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEN U TBEPIbIX
Teql.
OmnpeneneHue NaBICHUS BO3IyXa B OAJIOHE HITIPHIIA.
OMBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro o0beMa 1
HarpeBaHUs WIH OXJIaXJICHUSI.
[TpoBepka rumnore3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUIECKON TPYOKe OT TEMIIepaTypBhl.
HaGmionenne u3MEHEHUST BHYTPEHHEH OSHEpruM Tela B pe3yJbTare
TerIonepeaaur U paboThl BHEITHUX CHJI.
HccnenoBanue sBiieHUs TEIJIOO0OMEHA MPU CMEIIUBAHUHM XOJIOAHOW U TOpsYe
BOJIbI.
OrnpeseneHre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTI'0 BOJOW MPU TEIIOOOMEHE C
HarpeThIM METAJUTMYECKUM LTUIUHIPOM.



Ornpenenenne yaelbHOW TEMIIOEMKOCTH BEIIECTBA.
NccnenoBanne nporecca uCnapeHus.
Ornpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.
Onpenenenne yenabHON TEIUIOTHI MIABJICHUS JbJA.

Pa3znen 7. DilekTpu4ecKHe U MATHUTHbBIE SIBJICHHS.

DnekTpusanus Tel. J[Ba poja 3MeKTpUUecKuX 3apsiaoB. B3anmoneiicteue
3apsoKeHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CHJIBI  B3aWMOJICUCTBUS
3apsOKEHHBIX TEJ1 OT BEJIMUUHBI 3apSJIOB U PACCTOSHUS MEXK]TY TEJIaMM ).

DnekTpuueckoe noJie. HanmpsiakeHHOCTh 3aekTpuueckoro nosist. [IpuHioun
CYNEPIIO3ULIUN JIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsgoB. OJEMEHTAPHBIA  JIEKTPUUYECKUI
3apsan. CrtpoeHue aroma. IIpOBOJHUMKM M AUAIEKTPUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS SJIEKTPUUECKOTO TOKA.
HcToyHuKu MOCTOSSHHOTO TOKa. JIeHMCTBUSL 3JEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuia Toka. OJIEKTPUYECKOE  HaNpsKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma mia ywactka uenu. llociemoBarenbHOE€ W MapajuIeIbHOE COEIUHEHUE
MIPOBOTHUKOB.

PaGora u MomHOCTH 3rekTpuueckoro Toka. 3akoH Jxoyms—Jlenna.
DNeKTpUYecKue LENU M TMOTPEOUTENH DJJIEKTPUUYECKOH HHEpPruu B OBITY.
Kopotkoe 3ambikanue.

ITocrossHHbIE  MarHuThl. B3anMoOAENCTBME TOCTOSHHBIX  MarHUTOB.
MarautHoe mojsie. MarHuTHOe mojie 3eMJIM U €ro 3HAa4€HHWE ISl KU3HU Ha
3emuie. OnbIT Opcrena. MarHuTHOe none 3JieKTpudeckoro Toka. [IpuMenenue
AJIEKTPOMAarHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOrO MOJIA Ha MPOBOAHUK C
TOKOM. DJIEKTPOABUTATEIH MIOCTOSIHHOTO TOKaA. Hcnions3oBanue
3JIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SIBneHue 3JIEKTPOMArHUTHOM WHAYKUuU. [IpaBuiio
Jlenna. DnextporeHepatop. CrnocoObl MOTYYEHHUS 3IEKTPUUYECKOW SHEPTUu.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HUCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpHU3aLus TEll.

JIBa poaa 3JIEKTpUUECKUX 3aps0B U B3aUMOJIEVCTBUE 3apSKEHHBIX TET.
Y CTpOUCTBO M AEMCTBHE DJIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS UHIYKIHUS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiaoB.



[TpoBOAHUKY U TUAJIEKTPUKHU.
MopaenupoBaHue CUIOBBIX TMHUN 3JIEKTPUUECKOTO MOJIS.
HcTOYHMKYN TOCTOSIHHOTO TOKA.
JIeHCTBUS DJIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B KUIKOCTH.
I"a30BbIi1 pa3ps.
N3mepenue cuibl TOKa aMIIepMETPOM.
N3mepenue 251eKTpUIeCcKOoro HarpsiKEHUsI BOJIbTMETPOM.
Peocrar u MarasuH conpoTUBIICHUM.
B3anmopericTBre MOCTOSHHBIX MArHUTOB.
MopenrpoBaHrue HEBO3MOXXHOCTH Pa3/I€JICHUS MOJIFOCOB MAarHUTA.
MopaenrpoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MaruuTtHoe 1ose Toka. DJIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEIb TOCTOSIHHOTO TOKA.
HccnenoBanue sIBICHUS 3EKTPOMArHUTHOW UHIYKIIAH.
OmnbiTel @apajes.
3aBUCUMOCTb HallpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €rOBO3HUKHOBEHUS.
DIIEKTpOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnwvie pabomot u onvimel.
OnbIThl O HAOJIIOACHUIO DJICKTPU3AIUN TNl UHAYKIIMEH U MPUCOTTPUKOCHOBEHUH.
UccnenoBanue necTBUS 3JIEKTPUUECKOTO MO HA TPOBOIHUKHA UANIICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUUECKOM 1EU MOCTOSHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynnpoBaHUe HAPSIKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HWIYIIETO YEpe3 PE3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIPS)KEHUSI HA PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUYECKOTO CONPOTHUBICHUS
IIPOBOJIHHUKA OT €T0 JJIMHBI, ILIOIIA/IA ITOMIEPEYHOr0 CEUYECHHS U MaTepHana.
[IpoBepka mpaBWiia CIOXKEHUS HANPSXKEHUH TPU  TOCIEI0BATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUJIbl TOKA TPU  THapaJUICIbHOM  COSIUHEHUH
PE3UCTOPOB.
Ornpenenenue pabOThI JEKTPUUECKOT0 TOKA, UAYILETO Yepe3 Pe3UCTOoP.



OnpeneneHne MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEIIIEMOM HA PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA, HIYIIErO0 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS HA HEH.

Onpenenenne KIIJ[ narpeBarens.

HccenenoBanne MarHuTHOTO B3aUMOJEHCTBUS IIOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOIO MOJII MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUH U
pas3fescHuH.

NccnenoBanne nelCTBUS 2IEKTPUYECKOT O TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJEUCTBHUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KATYILKE.

N3yuyeHne nelcTBUS MAarHUTHOTO I10JIS1 HA IPOBOAHUK C TOKOM.
KoHncTpynpoBanue u nuzydeHue padoThl 3JEKTPOABUTaTENSL.

N3mepenue KIIJI anexkTpoaBuraTelbHOM yCTaHOBKH.

OneITel 1O WCCIEAOBAaHUIO  SIBJICHUS  DJICKTPOMAarHWUTHOM — WHAYKLIHH:
HCCIIEAOBAHNE N3MEHEHUHN 3HAYECHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema oTcyera.
OTHOCHUTENBHOCTh MEXAHWYECKOTO IBHMXKEHHUsI. PaBHOMEpHOE MPSMOJUHENHOE
nBwxeHne. HepaBHomepHoe mnpsiMonuHelHoe JBmkeHue. CpenHas U
MTHOBEHHAsI CKOPOCTb T€JIa PU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenune. PaBHOyCKOpeHHOE MpsMoiuHEHOe aBuxkeHue. CBoOOIHOE
najgenue. OneIThl ["anmes.

PaBHOMEpHOE MBMKEHME TIO OKpYXHOCTHU. [leprnon u gactoTa oOparieHus.
JIuneliHas U yriaoBasi CKOPOCTH. LIEeHTpoCcTpeMUTENBHOE YCKOPEHUE.

IlepBeii 3axkoH Herorona. Bropou 3akon Hetorona. Tperuit 3akoH
Herorona. IIpunuun cyneprio3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUs CKOJIbKEHHS,
cuJia TPEHHS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMHUPHOr'O TATOTEHUSI. Y CKOPEHHE CBOOOIHOTO
naneHus. J[Buxenue maHeT Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue MarepuanmbHOM  TOYKH. AOCOTIOTHO TBEPAOE  TEIO.
PaBHOBeCHE TBEPHOro Tena C 3aKPEIVICHHOW OChHO BpallleHUs. MOMEHT CHJIBI.
Llentp TsKECTH.

Nmnynse Tena. W3meHenune wumnynbca. Mmnynbc  cuibl.  3aKoH
COXPAHEHUSI UMITYJIbCA. PEaKTUBHOE IBUKECHHUE.

8



Mexanunueckass padboTa U MOUIHOCTb. PaboTa cui TspKeCTH, YIpyrocTu,
TpeHus. CBs3b dHEpruu U paboThl. [loTeHIManbHasE SHEPrus Tena, MOAHSATOro
HaJl IIOBEPXHOCTBIO 3eMiu. lloTeHumanbHass HSHEpPrusi CXKarou IPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAaHECHUS
MEXAaHUYECKOU SHEPTUH.

Jemoncmpayuu.

HabGnronenne MexaHMYEeCKOTO MBIDKCHHS Tela OTHOCUTEILHO Pa3HBIX Te
OTCYETA.

CpaBHeHuE TyT€ll M TPACKTOPHUIl JIBUKEHUS OJHONO W TOrO XK€ Tena
OTHOCHUTEIILHO PAa3HbIX TENl OTCUCTA.

N3mepenne CKOpoCTH U yCKOPEHUS NPSMOJIMHENHOTO IBUKECHHUS.
HccnenoBanne npru3HAKOB PaBHOYCKOPEHHOTO ABUKCHUS.

Habmronenue nBUKeHUsI TeJa 10 OKPY>KHOCTH.

HabGmronenne MexaHMYECKUX SBICHHUM, MPOUCXOMASIIUX B CHCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU>)KEHUU OTHOCUTEIBHO
KaOuHeTa PU3UKHU.

3aBHCUMOCTh YCKOPEHUS T€Ia OT MACCHI TeJa U JCUCTBYIOIICH HA HETO CUJIBI.
Hab6mroienrie paBeHCTBA CHJI PY B3aUMOJICHCTBUU TEJL.

H3meHenue Beca Tena npu YCKOPEHHOM JIBUKEHUH.

[lepenava umirynbca npu B3aMMOAECHCTBUAN TEIL.

[IpeobGpazoBanus SHEPTUM MPU B3AUMOJICHCTBUN TEJI.

CoxpaHeHue UMITyJbca IPU HEYIPYTroM B3aUMOAECICTBUM.

CoxpaHeHue UMITyJIbca IPH a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
Hab6mroienre peakTHBHOT'O JBUKEHHUS.

CoxpaHeHrne MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM TaICHHH.

CoxpaHeHrne MEXaHWYECKOW SHEPruu NpPH JIBHKEHUU TeNa oA ACHCTBHEM
PYKUHBIL.

Jlabopamopuwvie pabomul u onvimel.

KoHnctpynpoBanue TtpakTa uisi pa3sroHa W JAINbHEHIIEr0 pPaBHOMEPHOIO
JBIKCHUS [IAPUKA WA TEJICHKKH.

OmnpeneneHue cpelHeld CKOPOCTU CKOJIbKEHUSI OpyCKa WU JABMKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHne yCKOPEHMsI Tela TMpU PABHOYCKOPEHHOM JIBMKEHUHU IO
HAaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IIyTM OT BpPEMEHHM NIPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauyaJbHON CKOPOCTH.



[IpoBepka rumoTes3bl: €clii IpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HadyaabHOM
CKOPOCTM TYTU OTHOCSTCS KaK psJ HEYECTHBIX YHCET, TO COOTBETCTBYIOIIWE
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CUJIbl TPEHUS CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOT'O
JABJICHUS.

Omnpenenenue kod(ppuimenTa TPEHUs CKOIbKECHHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTATbHOW MOBEPXHOCTH.

OmnpeneneHue pabOThI CUITBI YIIPYTOCTH MPHU MOABEME IPy3a C UCTIOIB30BAHHEM
HEIOABMYXHOTO U TMOABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpPaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aAHUA M BOJTHBI.

KonebarensHoe paBuxkeHue. OCHOBHBIE XApAaKTEPUCTUKH KOJIEOAHUM:
IIEpUOJ, YacTOTa, aMIUIMTyda. MaremMaTW4eCKud W NPYKUHHBIA MAasiTHUKU.
[IpeBparenne sHEepruu Npu KoineOaTeTbHOM JABH)KCHUU.

3aryxatomue  KoneOanus.  BwiHyXJeHHble  KojieOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOMCTBA MEXaHWYECKHMX BOJIH. IIpomonpHbie H
MONEepeYHble BOJHBI. J[TMHA BOJHBI KW CKOPOCTh €€ PpaclpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TeEJI€, CECMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BhicOTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

HaOmronenne xomebanuii Tem II04 OEHCTBUEM CHJIBI TSIKECTH W CHJIBI
YIIPYTOCTH.

HabGnronenue xonebanuii Tpy3a Ha HUTH U Ha TIPY)KUHE.

Habnronenue BoIHYXAEHHBIX KOJI€OaHUN U PE30HAHCA.

PacnpocTpanenne npoaoJibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGmronenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

OmnpeneneHue 4acTOThl U Meproia KojaeOaHuii MaTeMaTuueCKOro MasTHHUKA.
OnpeneneHue 4acTOThl U NEpUOJia KONeOaHU NPY>KUHHOTO MAasATHHUKA.
HccnenoBanue 3aBUCMMOCTH Tiepuoa KoJieOaHU MOABEIICHHOT'0 K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TMEpHOJA KOIEOAHHN MPYKMHHOTO MasiTHUKa OT
Macchl Tpy3a.
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[IpoBepka HE3aBUCUMOCTU NEprosia KoseOaHui rpy3a, MOJBEIIEHHOIO K HUTH,
OT MAacCChI Tpy3a.

OnbITHL, AEMOHCTPUPYIOLIKE 3aBUCUMOCTh NIEpUOAA KOJIEOaHUN MPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOIO MaieHHUs.

Paznen 10. DiekTpoMarHuTHOE MoJie U JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TMOJie.  DJIEKTPOMAarHuTHble BOJHBL. ~ CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. [Ilkanma snexkTpoMarHUTHBIX BOJH. Mcnosnb3oBaHue
3JEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBA3H.

DnexkTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BomHOBEIE CBOKCTBA
CBETA.

Jemoncmpayuu.

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH.
BomHoBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimol.

N3ydeHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOIIbIO MOOUIBHOTO
TenedoHa.

Paznes 11. CBeroBble siBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounumkm — cBera.  [IpsamonmHeiHoe
pactpoctpaneHue cBeta. 3atMeHusi ConHna u Jlynsl. OTpaxeHue cBeTa.
[Inockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHUs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMCnoyib30BaHME IMIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBO/AX.

Jlunaza. Xom mnyuedt B numH3e. Onruueckas cuctema (oToarmapara,
MHKpOCKONIa M Teyieckona. ['ma3 kak ontuyeckas cucreMa. bim3opykocTts u
NanbHO30PKOCTb.

Pasznoxxenue Oemoro cBera B cmektp. OnbiTel HbioTona. CnoxeHue
CIIEKTPAJIbHBIX IIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssmMonuHENHOE pacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBera.

[Tomyuenue nu300pa>keHUN B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuueckuid CBETOBO/.

Xon nydyeld B cOOMpAroIei TMH3E.

XO0[I Iyden B pacCEerBarOLIEH JIUH3E.

[Tomyuenue u300pa>keHUi C MOMOIIBIO JINH3.
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[Tpunuun neiicTBus goroamnmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens riaza.

Pasnoxxenue Oenoro cBera B CHEKTP.

[Tomyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HbIX IIBETOB.

Jlabopamopuvie pabomot u onvimel.

HccnenoBanne 3aBUCHMOCTH  YIJIa OTPaXKEHUsT CBETOBOIO JIyda OT YyrIja
najeHusl.

N3yueHne xapakTepuCcTUK U300pakeHus IpeIMETa B IIIOCKOM 3epKaJle.
HccnenoBanne 3aBUCUMOCTH YIJIa MPEIOMIIEHUS CBETOBOIO JIydya OT yIJia
NaJeHUs] Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomydenne n300pakeHu ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue (POKYCHOTO PpACCTOSHUA W ONTUYECKOM CHIIBI COOHMparouieit
JIMH3BL.

OnbITHI IO Pa3JI0KEHUIO OEIOro CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO 1BETa MPEAMETOB IMPU HMX HAOIIOJEHUM dYepe3
[[BETOBbIC (PUIIHTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

OmneiTel Pezepdopna u nnanerapHas moaens aromMa. Mojaens atoma bopa.
Hcnyckanue u noromeHye ceeta aromoM. KBaHThl. JIuHedyaTbie CIEKTPBHI.

PannoaktuBHocTh. Anbga, Oera- u ramma-uznydenus. CTpoeHue
atomMHoro sapa. HyknonHas  moxpens  aroMHoro  sxgpa.  M3ortomsl.
PannoaktuBHbIe TpeBpamienus. [lepuoa momypacmaga aTOMHBIX SIIED.

SnepHble peakiu. 3aKOHBI COXPAHEHHSI 3apsiI0OBOIO U MacCOBOI'O YHCEN.
DOHeprus cBsi3U aTOMHBIX siiep. CBA3b Macchl U 3Hepruu. Peakiuu cuHTe3a u
nenenus saep. Ucrounuku sneprun CoiaHIA U 3BE3/I.

Snepnas sHepretuka. JleMCTBHS PaAUOAKTUBHBIX M3JIYYEHUN Ha YKUBBIC
OpPraHU3MBlI.

Jemoncmpayuu.

CrekTpbl U31y4eHUs U TOTJIOLICHUS.

CnekTpsl pa3InYHbIX I'a30B.

Cunektp Bomopoa.

HaOmonenue TpekoB B kamepe Buiibcona.

Pabora cueTurka HOHU3UPYIOIIKX U3JTy4YEHUH.

Perucrpanys n3irydeHus NpUpOIHBIX MUHEPAJIOB U ITPOYKTOB.

Jlabopamopuvie pabomot u onvimel.

HaOmronenue CrijionIHbIX U IMHEHYaThIX CIEKTPOB U3TyYEHUSI.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUHU YACTULIBI IO TOPMO3HOMY MYTH (110
dotorpadusim).
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N3mepenue painoakTUBHOTO (pOHA.

IHoBTOpPHUTEILHO-00001IAOIIMIA MOAYJIb.

[ToBTOpHUTENBHO-00001AIOIIN I MOJYJIb npeJHa3HaueH JUISL
CUCTEMAaTH3allud W O0OOLIEHUsI MPEAMETHOrO COAEpkKaHUA U  ONbITa
JesITeIbHOCTH, MTPUOOPETEHHOIO MPU U3YUYEHUHU BCEro Kypca (U3MKH, a TaKKe
JUI TIOATOTOBKU K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (pu3uke s
00y4Jaromuxcs, BHIOPABIIUX TOT Y4EOHBIN MpeIMeT.

[Ipy u3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEeMaTU3UPYIOTCS
BUJbl JEATEIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEUMBACTCS JIOCTHXKEHHE
OPEeIMETHBIX W METallPeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB OO0y4YeHUS,
(dopMHUpyeTCsl eCTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/IOB
UCCIICIOBAHNUS SIBJICHUM MIPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATD
¢usnyeckue sSBICHUS, TPUMEHSSI IOTyYeHHbIE 3HAHMS, pelIaTh 3aJa4yd, B TOM
YHCJIe KAYECTBEHHBIE U dKCIIEPUMEHTAIIbHBIE.

[IpuHMNManbHO  AEATENBHOCTHBIM  XapakTep  JaHHOTO  pasjaena
peanu3yeTcs 3a CYET TOro, 4YTO OOyYarOUIMEecs BBIMTOIHSIOT 3a1aHusl, B KOTOPBIX
UM TIpeIaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUW PACIIO3HABaTh M HAYYHO OOBSICHATH
(u3nyecKue sIBICHUS B OKPYKaIOLEH IPUPOJIE U MIOBCETHEBHOMN KU3HU;

UCMOJIb30BaTh HAYYHBIE METO/bI UCCIEA0BaHUS (PU3HUECKUX SIBICHU, B
TOM YHCJIE JJIs POBEPKH TMIIOTE3 U MOJYUYE€HUSI TEOPETHUECKUX BBIBOJOB;
OOBSICHATH HAyYHbIE OCHOBBI HanOO0JI€€ BaKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJOTUM, HampUMep, MPAKTUYECKOTO  MCIOJIB30BAHMS  PA3TUUYHBIX
MCTOYHMKOB HEPIMH Ha OCHOBE 3aKOHA ITPEBPAILICHUS U COXPAHEHHS BCEX
M3BECTHBIX BUIOB SHEPTHUU.

13



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMPOI'PAMMBI 11O

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HAIPaBJICHO Ha JIOCTM)KCHHUE JIMYHOCTHBIX, METANPEAMETHBIX M IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

B pesynprare wu3ydeHus (U3NKM Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBanuss y oOydaromerocss OyayT chOpPMHUPOBAaHBI  CIEAYIOIINE
JMYHOCTHBIC PE3yIbTaThl B YACTH:

1) MAaTPMOTHYECKOr0 BOCTIUTAHUS :

— MPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
(du3nyecKoil HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUCHBIX-(DU3UKOB;

2) rPaKJAaHCKOI0 M TIyXOBHO-HPABCTBEHHOT 0 BOCTINTAHUS :

— F'OTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CYXICHUHN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM TOCTHIKCHHM
bu3uKy;

— OCO3HAHHME BAXXHOCTH MOPAIBLHO-3THUYECKUX NPUHIIUIIOB B JIESITEIILHOCTH
YUEHOT0;

3) 3CTeTHYECKOr 0 BOCIIUTAHMA:

— BOCTIPUATHE ICTETUYECKUX KA4eCTB (PU3MUYECKON HayKd: €€ TapPMOHHYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHMSA:

— OCO3HAHME IICHHOCTH (M3UYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWIIEH COCTABIIAIOLICH
KYJbTYpBI;

— Ppa3BUTHE HAy4yHOW JIOOO3HATENILHOCTH, HMHTEpEca K HCCIIEeI0BATEIbCKON
NEeSITENbHOCTH;

5) d¢opvmupoBanusi  KYJbTYPbl  3I0pPOBbSI M  SMOIHOHAJIBLHOIO
OJlaronmosy4yms:

— OCO3HaHHE IIEHHOCTH 0€30MacHOro oOpas3a KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BAXKHOCTH TMpaBUJl O€30MaCHOTO TOBEJICHUS Ha
TPAHCIIOPTE, Ha JIOpOrax, C DJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

— cpOopMUPOBAHHOCTh HaBbIKa pedUIeKCHUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIMTAHUSI:
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— AKTUMBHOE y4yaCTH€ B PEUICHUWU MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa30BaTeNbHOW  OpraHu3alMi, Topoja, Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHON HAIpaBJIEHHOCTH, TPEOYIOMMX B TOM YHCIE U  (DUIUUECKUX
3HAHUI;

— WHTEpPEC K NPAaKTUYECKOMY U3y4EHHIO MPOQECCHii, CBA3aHHBIX C PUIUKOI;

7) IKOJIOTHYECKOT 0 BOCTIUTAHUS S

— OpUEHTalMs Ha MpUMEHEHuEe (PU3MYECKUX 3HAHMM /Ui pelleHus 3ajady B
00J1acTH OKpYy)Kalolled Cpeapl, IUIAHUPOBAHMUSI TOCTYIKOB M OIEHKH UX
BO3MOXHBIX ITOCJIEACTBUM JJIS1 OKPYKAIOLIEH CPEJIBL;

— OCO3HaHHUE IJ100ATBHOI0 XapakTepa 3KOJOTMYECKUX HpoOdjeM M IMyTed ux
peLIeHNs;

8) amanTanuu K HM3MEHSIIOIHMCS YCJOBHSAM COUMAJIbHOW M NPHUPOIHOM
cpeabl:

— NOTpPeOHOCTh BO B3aMMOAECHCTBUM IIPU BBHINOJHEHUM HCCIEIOBAaHUN U
MPOEKTOB (U3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSAM
APYTHX,

— TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NEeATENBHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YuCie (GOPMYIUPOBATH
UJeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SBJICHUSAX;

— OCO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
buzuKu;

— TIUIAHUPOBAHUE CBOEr0 pPAa3BUTHS B MPUOOPETEHUWH HOBBIX (PU3HUYECKUX
3HAHMU;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIISITh B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAHUEM (PU3HMUECKUX 3HAHUM;

— OLICHKAa CBOMX JIEWCTBHM C YYETOM BIIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I'JI00AIbHBIX MTOCIEACTBUI.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOCHHS TMporpamMMmbl 1o (U3MKE Ha yYpOBHE OCHOBHOI'O
obmero  oOpa3zoBaHust y  oOydaromierocss  Oyayr  cpOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYATIOITHC NIO3HaBaTEIIbHbIE
YHUBEpCAIbHBIC Yy4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHUBEpCAIbHBIC
y4eOHBIC ICHCTBUS, PEryISTUBHBIC YHUBEPCAIbHBIC ydeOHbBIC ICHCTBUA.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
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ba3oBrblie Joruyeckue AedcTBHUA:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHUN);
YCTaHABJIMBATh CYIICCTBEHHBIM TMPU3HAK KIACCH(PUKAIMKM, OCHOBAHMS JIJIS
000011IeHNS U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX ¥ HAOJIOIEHUSX, OTHOCAIIUXCS K (PH3UIECKUM SIBIICHUSIM;
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U MPU M3yYEeHUN (PU3NUECKUX SBICHUIN
U TIPOIECCOB, JieJaTh BBIBOJBI C HCIOJb30BAHHEM JICIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bu3nUeCcKNX BEINYHH,
CaMOCTOSITEJIbHO BBIOMPATh CHOCOO perieHus y4eOHOM ¢u3nyYecKkon 3aaadu
(cpaBHEHHME HECKOJIBKMX BAPHAHTOB PEIICHHUsA, BHIOOp HambOOJee MOIXOISIIETo
C Y4ETOM CaMOCTOSITEbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eiCTBUS:
MCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOJIUTH MO CAMOCTOATEIHHO COCTaBJICHHOMY IIJIaHY OMBIT, HECIOXKHBIN
bU3MYECKUI YKCTIEPUMEHT, HEOOJIbIIIOE UCCIeI0BaHUE (DPU3UUECKOTO SIBJICHUS,
OILICHMBATh Ha IPUMEHUMOCTH U JIOCTOBEPHOCTh MH(GOPMAIINIO, MOTYYCHHYIO B
XOJI€ UCCIICIOBAHUS UITU IKCIIEPUMEHTA,;
CaMOCTOSITEILHO (PopMyUpOBaTh OOOOIIEHUS U BBIBOJBI MO Pe3yjbTaTaM
IPOBEACHHOT O HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;
IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, a
TaKk)Ke€ BBIIBUTATh MPEATIONOKEHNUS 00 WX Pa3BUTHM B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Padora c undopmanmeii:
OPUMEHSTh PA3NUYHBIE METOJbl, MHCTPYMEHTBHl M 3alpOChl MPHU TMOUCKE U
orbope uH(pOpMALMM WM JAHHBIX C YYETOM MpEIJIOKEHHOW y4eOHOM
dbusnueckol 3a1auu;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUAOB U (POPM TIPEICTABICHUS;
CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTHUMAIbHYIO dbopMy  mpeACTaBICHUS
uH(pOpMaIMU W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1aud HECIOXHBIMH CXEMaMH,
JTuarpaMMaMu, HHOU rpaduKoil 1 1X KOMOWHAIIUSIMH.

KoMMmyHHKAaTHUBHBIE YyHUBEpPCAJIbHbIE YUeOHbIE 1elicTBUS:
B X0JI¢ 00CYXJICHHS yueOHOr0 MaTepualia, pe3yabTaToB JIA0OPAaTOPHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MO TEMBI U BBICKA3bIBATh
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U7y, HaIleJICHHbIE Ha PEIlICHUE 3a/laud U TMOojiepKaHue 0JIaroKenaTeIbHOCTU
OOIICHMS,

COIIOCTAaBJISITh CBOM CYKICHHS C CYXKICHUSIMH JPYTHMX YYaCTHHKOB JHAJIOTA,
O0OHApYKMBATh Pa3InUUE U CXOACTBO IMO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MTUCbMEHHBIX TEKCTaX;

NyOMYHO TIPEACTABJIATh PE3YNbTAThl BBITOJHEHHOTO (U3HYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOEKTA);

MOHMMAaTh M HCIIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaIbHON
paboTHI MPH PEIIeHUH KOHKPETHOHN (hPU3UUECKOM MPOOIEMBI,

IPUHUMATH IIEJIM COBMECTHOU JEATEIHHOCTH, OPraHN30BhIBATh JACHCTBUS 10 €¢
JOCTKEHHUIO: PACTIPEACNSITh PO, OOCYXKIaTh TMPOIECChl MU  Pe3ybTaThl
COBMECTHOU paboThI, 000011aTh MHEHUS HECKOJIBKHX JIFO/ICH;

BBIMIOJIHATh CBOKO YacTh pabOThl, JOCTUTasi KAYECTBEHHOTO pe3yjibTaTa IO
CBOEMY HAIIPaBJICHUIO W KOOPIWHUPYS CBOW NEUCTBHUS C JIPYTUMH YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KadyeCTBO CBOEr0 BKJIaJa B OOIIMNA NPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITETTLHO C(POPMYITMPOBAHHBIM Y4aCTHUKAMHU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE NCHCTBUS

Camoopranuzanmsi:
BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX M y4E€OHBIX CUTYalUsIX, TPEOYIOUTUX IS
perieHus pu3nUecKux 3HAHUM;
OpPUEHTHPOBAThCS B PA3IMYHBIX  MOJAXOJAaX  MPUHATUS  PEIICHUM
(MHIMBUAYAIbHOE, TPUHSATHE PpEUICHUS B TPyMNe, NPUHITHE PEIICHUN
TPYIIIOit);
CaMOCTOSITEJIbHO COCTABJISITh AJNTOPUTM peHIeHUs (PU3MYECKOM 3aJaud WId
MJIaHa HCCIENOBAaHUS C YUYCTOM MMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeyiaraéMble BApUAHThI PEILICHUH;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTP0/1b, IMOIIHOHAJIbHBI I HHTEJLJICKT:
JaBaTh aJ€KBATHYIO OIIEHKY CUTYAIIMH U MpeJyiaraTh MiaH €€ U3MEHEHUS,
OOBSCHSTH MIPUYHHBI JTOCTHKECHUS (HEeAOCTHXKEHUS ) PE3YIABTATOB
JIeSITEeNIbHOCTH, JJaBaTh OLIEHKY MPUOOPETCHHOMY OIBITY;
BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh (B TOM YHUCJE B XOJ| BBIMOJHECHUS
(U3MUECKOro MCCIIEIOBaHUs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
WU3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OLTUOOK, BO3HUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIM U YCIOBUSM;
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CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJl€ CHOpa WM JUCKYCCHUH Ha
Hay4HYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHSI U JIOTHUKY JPYIroro;

MPU3HABATh CBOC MPAaBO HA OMIMOKY NpPHU PEIICHHH (PU3MYECKUX 3a/lay WIA B
YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K oIy oOydenus B 7 Kjiacce nmpeMeTHbIC pe3yIbTaThl Ha 6230BOM

ypOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y 00 yJAIOIIUXCS YMCHH:
UCIIOJIb30BaTh IMOHATHS: PU3NUCCKHE M XUMHYSCKHE SIBIICHUSI, HAOII0ICHUE,
AKCIIEPUMEHT, MOJIENb, THUIOTE3a, CAUHUIIBI (PU3NYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BEIleCTBa (TBEPAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBIKCHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOIHMHEIHOE),
TPACKTOPHS, PAaBHOJCUCTBYIOMIAS cruiia, AehopManus (ynpyras, IiacTudeckas),
HEBECOMOCTb, COOOLIAIOLINECS COCYIbI;
paznuuarh sBieHUs (Auddy3us, TEIIoBOe ABWKEHUE YacTHUI] BEIIECTBA,
paBHOMEPHOE TIBIDKEHUE, HEpPaBHOMEPHOE TIBIKEHNE, WHEPITHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIJICHHOW OChIO
BpaIllcHUs, Tiepenada aBJICHUS TBEPIABIMH TEJIaMH, JKUIKOCTIMH W Ta3aMU,
aTMoc(epHOe NaBiieHUe, IUIaBaHUE Tell, MPEBPAIICHUS MEXaHUIECKONH SHEPTHH )
0 ONHWCAHMIO MX XapakTEePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOINX JaHHOE (PH3UUIECKOE SIBJICHUE;
pacrto3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UUECKHUX SIBICHUU B OKPYXKAIOIEM
MHUpE, B TOM YHCjIe (PU3NYCCKHE SIBJICHUS B MPHUPOJEC: MPUMEPHI IBMIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMM B JKMBOM W HEXUBOW MPUPOAE, ACUCTBUE CHIIbI
TPEHHSI B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO MABICHUS Ha KUBOU
OpraHu3M, IUIaBaHWE pbIO, pblYard B TEJl€ YelIOBEKa, MPU ITOM NEPEBOIUTH
MPAKTUYECKYI0 3aladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NIECKUX SIBICHUM;
ONKCHIBATh HW3YYCHHBIC CBOWCTBA TEN W (PU3WYECKHE SIBJICHUS, HCIOIb3YSI
dusnueckre BeTMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMs, IyTh,
CKOPOCTb, CPEIHSSi CKOPOCTh, CHJIa YIPYrOCTH, CHJIa TsDKECTH, BEC Teja, Ccuja
TpeHUs, AaBicHUE (TBEPAOro TeJa, >KUAKOCTH, Ta3a), BHITAJKUBAIOIIAs CHUIIA,
MexaHu4deckasi paboTa, MOIIHOCTb, TIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIIMEHT
MOJIE3HOTO JICUCTBHS MEXaHW3MOB, KHMHETHUECKAas W TOTCHIIUAIbHAS dHEPIHs),
IIpH OINMCAaHWM TPABUIILHO TPAKTOBATh (PHU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHUIBI (PU3NUECKUX BEIMYHMH, HAXOAUThH
(dbOopMYyIIBI, CBSA3BIBAIOIINE JAHHYIO (PM3MYECKYIO BEIMYHMHY C APYTHMHU
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BEJIMUYMHAMH, CTPOUTHh TpadUKU M3YyYEHHBIX 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYMH,

XapaKTepru30BaTh CBOMCTBA TeJl, (PM3HUECKUE SIBJICHUS U TPOIECCHI, UCTIONb3Ys
nmpaBuja CIOXKeHUs cui (BIOJb OAHOW mpsiMoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMenaa, MPAaBWIO paBHOBecHs pbldara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHWKH, 3aKOH COXPAHEHHS MEXAaHMYECKOW HHEPruu, NpU OSTOM JaBaTh
ClIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTH4YecKoe
BBIpAKCHUE;

OOBSACHATHh (PU3HUYCCKHE SBJICHUS, TIPOIIECCHI M CBOMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTEC CHUTyalluii MPaKTHKOOPUECHTUPOBAHHOT'O XapaKTepa: BBIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M, CTPOUTH OOBsICHEHHWE u3 1-2 nmormueckux
maroB ¢ omnopod Ha 1-2 wu3ydyeHHBIX CBOMCTBA (U3MUECKUX SIBICHUMH,
(u3MUeCKNX 3aKOHA UITH 3aKOHOMEPHOCTH;

peliaTh pacueTHbIC 3a/ayd B 1—2 NEHCTBUSA, MCIONb3Yysd 3aKOHBI U (OPMYIIbI,
CBsI3bIBAIONIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJauM
3alMChIBaTh KPAaTKOE YCJIOBHE, TMOACTABISITh (U3MYECKUE BEIMYHHBI B
dbopMynbl M TPOBOJAUTH  PacyeThl, HAXOAWTH CIPABOYHBIC  JIaHHBIE,
HEOOXOUMBIE NIJISi pEUIECHUs 3aj]lad, OLEHUBATh PEATUCTUYHOCTH MOJYy4YEHHOU
(bu3nUecKol BETUYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIHN (HU3HMUECKUX
METOOB, B OMMCAHUM UCCJICAOBAHUS BBIICIATH MPOBEPSEMOE MPENOT0KEHUE
(TumnoTesy), pa3nIuyaTh U UHTEPIPETUPOBATH MOJYICHHBIA PE3yIbTaT, HAXOAUTh
OIMOKH B XOJI€ ONBITA, JCJIaTh BHIBOJIBI IO €r0 pe3yJibTaTaMm;

IPOBOJINTH OMBITHI MO HAOTIOAEHUIO (DU3MYECKUX SBJICHUM WU (PU3NUECKUX
CBOMCTB Tei: (QOpMYIUpPOBaTH MPOBEPSIEMbIC TMPEANOIOKEHHS, COOUPATh
YCTAHOBKY M3 TPEIJIOKEHHOTO O0O0OpYyAOBaHUs, 3alMChIBATh XOJ[ OMbITA M
(dbopMyIHpOBaTH BEIBOMBL

BBITIOJHATH MPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHM, Macchl Tena, 00beMa,
CHJIBI M TEMIIEPATYPHI C MCIOJIH30BAHIEM aHAJIOTOBBIX M MU POBHIX MIPHUOOPOB,
3alMChIBaTh TOKa3aHWs MPUOOPOB € yUYETOM 3aJlaHHOM  aOCOIIOTHOM
MOTPEIIHOCTH U3MEPEHU;

MPOBOJIUTH HCCJICIOBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
JIpPYrol ¢ HCHOJIb30BAaHUEM TPSIMBIX H3MEPEHUM (3aBUCHUMOCTU IMYTH
PaBHOMEPHO MBIDKYIIIETOCS Tela OT BPEMEHU NBIDKCHHS TeJa, CHJIBI TPCHHUS
CKOJIBbXKEHHUSI OT Beca TeJla, KauecTBa OOpaOOTKM TMOBEPXHOCTEH TEl W
HE3aBUCUMOCTU CWJIBI TPEHUS OT IUJIOMAAN COMPUKOCHOBEHMS TEN, CUJIBI
YIIPYTOCTH OT Y/UIMHCHHS TPYKWHBI, BBITAJIKWBAIOIICH CHIBI OT OOBEMa
MOTPYKEHHOW YacTHU Tela W OT IJIOTHOCTH >KHIKOCTH, €¢ HE3aBHCHUMOCTU OT
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IUIOTHOCTH T€Jda, OT IJIYOMHBI, Ha KOTOPYIO IOIPYKEHO TeJO, YCIOBUH
IUTaBaHUSA TeN, YCIOBUM paBHOBeCHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUHN Y4E€OHOI'0 UCCIIEOBaHMsl, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEeHUs, CJenysl TNPeAJIOKEeHHOMY TUIaHy, (UKCHPOBAaTh pPE3yIbTaThl
MOJy4YEeHHOM 3aBUCUMOCTH (DU3UUECKMX BEIMYMH B  BHJE MPEIIOKEHHBIX
TaOJIUI ¥ TPaQUKOB, J1eaTh BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;
IPOBOJIUTH KOCBEHHBIC U3MEPEHUSI PH3NIECKIX BETMYHH (TUIOTHOCTh BEIIECTBA
KHUJKOCTU U TBEPAOIO Tela, CUJIa TPEHUS CKOJIbKEHUS, 1aBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAs CHJIA, ICUCTBYIOIIAsl Ha TMOTPYKEHHOE B JKUJIKOCTH TEJO,
KOO(UIMEHT MONE3HOr0  JEHUCTBUS ~ MPOCTBIX MEXAaHHU3MOB),  CIenys
MPEII0KEHHON MHCTPYKIIMK: MPH BHITOJHEHUH W3MEpPEHUI coOupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATh 3HAUEHHE HCKOMOW BEJTMUMHBI;
co0ur01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTU MpU paboTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETP, COOOIMIAIOIIMUECs COCyAbl, OapoMeTp, pblyar,
HOJBUHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;

XapaKTepHU30BaTh MPHUHIIUIBI ACHCTBUS U3y4YEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C OMOPOI Ha X OMHUCAHMS (B TOM YKCIE: NOAIIUITHUKH, YCTPOMCTBO
BOJIOTIPOBO/IA, THJIPABIUYECKUN TMpPEecC, MAHOMETP, BBICOTOMEp, MOPIITHEBOM
HAcoC, apeoMEeTp), MCIOJb3ys 3HAHMUS O CBOMCTBAX (PU3MUYECKUX SIBICHUN U
HeoO0XxoauMble (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh MH(POPMALMIO O MPUMEpPAX) MPAKTUYECKOTO
UCMOIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU I 00eCTIeueHus
0e30MmacHOCTU Mpu O0palleHUH C MPUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsSl 370pPOBbsl U COOJIOACHHUS HOPM HKOJIOTMYECKOTO TOBEACHUS B
OKPYKarollen Cpeie;

OCYILECTBJISITh OTOOP UCTOYHUKOB HH(OpManu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHUUW U MYTeM
CpaBHEHUS Pa3IMUHbIX HCTOYHUKOB BBIIEATh HH(POPMAIUIO, KOTOpas SABISETCS
IPOTUBOPEUYUBOM WIIM MOXKET OBITH HEIOCTOBEPHOM;

WCIIONb30BaTh TMPH BBHIMOJIHEHWH YYE€OHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
auTeparypy (pU3HUECKOro COoAEp:KaHUs, CIPaBOYHBIE MATEPHUAJIBI, PECYPCHI
cetru  MHTepHer, BianeTe  NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHusl MH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIC KpaTKWE MUChbMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WHGPOpMAIUHN (HU3UUECKOTO COACPKAHUS, B TOM YHCIIC
nyOIMYHO JIeNIaTh KPaTKue COOOIICHHS O Pe3ybTaTax MPOEKTOB MM YIEOHBIX
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UCCIICIOBAaHUM, MPU 3TOM TPAMOTHO HCIOJIB30BAaTh M3YYEHHBINM TMOHATHUHHBIN
anmapat Kypca GU3UKH, COITPOBOXKIAaTh BBICTYIUICHUE MTPE3CHTAIIUEH;

IpU  BBITIOJHCHUH Y4EOHBIX TIPOCKTOB M HCCJICAOBAaHUN  PacHpe/eliiaTh
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/la4aMu, CIEIUTh
3a BBIMIOJIHCHUEM TUTaHA JCHCTBUM, aJcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIA]I
B JEATEJIbHOCTh TPYIINbI, BBICTPAaMBAaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUUTHIBASI MHCHUE OKPY>KAIOIITUX.

K koniy oOyuenus B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00 yUaAIOIMINXCS YMEHUM:
UCIIOJIb30BAaTh MOHSTHUSA: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUYECKUE U
aMop(QHBIE TeNa, HACBIIIIEHHBI U HEHACBIIIICHHBIN Tap, BIAKHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHsISI SHEpPrusi, TEIUJIOBOW JBHUraTelb, 3JIEMEHTAPHBIM
AJICKTPUYECKHUH 3apsl, dJIEKTPUUECKOE M0JIe, TPOBOAHUKH U JTUIICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;
paznuyaTh fABJEHUS (TEIJIOBOE pACIIMPEHHE U CKaTue, Tervlonepeaaya,
TEIUIOBOE PABHOBECHE, CMAayMBaHUE, KaNWUISIPHBIC SBJICHUS, MCIIApECHHUE,
KOHJICHCAIlUs, IUIaBJIeHWe, KpucTauM3anus (OTBEpJCBaHUE), KUIICHHUE,
Terionepeaada (TerIONPOBOIHOCTb, KOHBEKIUS, H3IY4YCHHUE), IJICKTpU3AIUs
T€J, B3aWMOJICUCTBUE 3apsANIOB, ACHCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aMMOJICICTBME MArHUTOB, JCHCTBHE MAarHUTHOTO IIOJiA Ha
MPOBOJAHUK C TOKOM, OJJEKTPOMAarHWTHasE WHAYKLUMS) 110 OIKUCAHUIO UX
XapaKTEePHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIHUX JaHHOE
dusnueckoe sBICHUE;
pacrto3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKHUX SIBIICHUU B OKPYXKAIOIIEM
MHUpE, B TOM 4YHuclie (PU3HMYECKUE SBJICHHS B TMPUPOJIC: TOBEPXHOCTHOE
HaTSDKEHUE M KanWJULSIPDHBIE SIBJICHHST B MPUPOAE, KPUCTAIBI B TPUPOJIE,
uznydeHue CoJiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
poChbl, TyMmaHa, WHEs, CHera, »JJEKTpUYECKHE SBIEHUS B armocdepe,
AJICKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, JIpeiid MOIIOCOB,
pOJIb MarHUTHOTO TOJS JJIs KU3HU Ha 3eMJie, MOJSPHOE CUSHHUE, MPU ITOM
MEePEBOJUTh MPAKTUYECKYIO 3a7ady B Y4EOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKU) (DUUUECKUX SIBICHUII;
OMUCHIBATh HM3yYEHHBIC CBOHCTBA TeNl W (UBUYECKUE SIBICHUS, HCIOIL3YS
bu3uYecKkre BEIUYUHBI (TEeMIlepaTypa, BHYTPEHHSS OJHEPrusi, KOJUYECTBO
TEIUIOTHI, yJeJibHasi TEIJIOCMKOCTh BEIIECTBa, yJeAbHas TEIIOoTa IJIaBJICHMUS,
ylieJibHasi TeruioTa nmapooOpa3oBaHus, yieJbHAs TEIJIOTa CrOpaHusl TOILIMBA,
KO3(DPUIIMEHT MOJIE3HOr0 JACHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIIbHAS
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BJIQKHOCTh BO3/lyXa, DOJCKTPUYECKUH 3apsij], CHJIa TOKa, OJJIEKTPUUECKOe
HalpsHKCHUE,  COMPOTHBIICHWE TPOBOJAHHUKA,  YACIBHOE  CONPOTHBIICHUE
BelecTBa, paboTa M MOIIMHOCTh DJIEKTPUYECKOTO TOKAa), IMPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HMCHOJB3yeMbIX  BEJIMYHH,
0003HaYEHUS ¥ €AUHUIBI (DU3UUECKUX BEITMYHMH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (DU3UYECKYIO0 BEIMYUHY C APYTUMH BEIMYMHAMH,
CTPOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITHYMH;
XapaKTepru30BaTh CBOMCTBA Te, (GU3MUECKHUE SBICHUS W MPOIIECCHI, NCIIONIb3YS
OCHOBHBIC  TIOJIO)KCHHSI ~ MOJICKYJISIPHO-KUHETHYECKOH  TEOPUH  CTPOCHHUS
BEIIIECTBA, IPUHITUII CYNEPIO3UIIUU TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHUs 3apsija, 3akoH OMa i1 ydacTka 1enu, 3akoH Jxxoymns—Jlenna,
3aKOH COXPaHEHUs YHEPTHH, IPU 3TOM JaBaTh CJIOBECHYIO ()OPMYIHUPOBKY
3aKOHA M 3alHUCBIBATh €T0 MATEMATUIECKOE BhIPAKECHUE;

OOBACHATH (PU3MUECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE
CUTyallUd TPAKTUKOOPUECHTUPOBAHHOTO XapaKTepa: BBIABISATh NPUUYUHHO-
CJICJICTBCHHBIC CBSI3M, CTPOUTh OOBSCHEHHE W3 1-2 JOrMYecKux mIaroB ¢
ormopoii Ha 1-2 WH3yYEHHBIX CBOWCTBA (PUBMYECKUX SIBICHUH, (PU3UUYECKHUX
3aKOHOB HMJIU 3aKOHOMEPHOCTEH;

peliaTh pacuyeTHbIC 3a/ladyu B 2—3 JIEUCTBUSI, UCIIONB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3BIBAIONME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3a7add
3alMCHIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX IJIS PEHICHUS
3a/layu, BBIOMpAaTh 3aKOHBI W (OPMYJbI, HEOOXOAWMBIE IJisi €€ pelIeHus,
IIPOBOJMTH PACUCThl W CPaBHUBATh IMOTYYCHHOEC 3HaYeHHWE (PU3NIECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIINUThH IMPH MOMOIIH (HHU3HIECCKUX
METOJIOB, HCIIONIb3YSl OIMCAaHUE WCCIENAOBaHUsS, BBIICTATh TPOBEPSEMOE
MPEANOIOXKEHNe,  OIECHWBATh  MPABUJIBHOCTH  MOPSAJKA  MPOBEICHUS
MCCIICIOBAHNSA, JIENIATh BHIBOJIBL;

MIPOBOAUTE OIBITHI TIO HAOMIOACHUIO (U3MUYECKUX SBICHUN WIH (DU3UICCKUX
CBOWCTB TeJl (KamWUISIPHBIC SBIICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro
00BeMa, TeMIEpaTyphbl, CKOPOCTH Ipollecca OCTHIBAHHMS W HarpeBaHUs IpU
M3TYy4EeHUH OT IBETa M3Tydaromieil (MOTJIOIIaroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIApPEHUsI BOJABI OT TEMIEPATypbl KUJIKOCTH W IUIOMIATU €¢ TOBEPXHOCTH,
ANEKTpHU3AIMsl  TeI W B3aUMOJCHCTBHE  DJICKTPHUCCKUX  3aps/IoB,
B3aMMO/JICHCTBUE TMOCTOSHHBIX MAarHUTOB, BU3YyaJW3allMsl MAarHUTHBIX TOJEH
MOCTOSTHHBIX MArHWTOB, JEUCTBHUS MAarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM,
CBOWCTBA DJIGKTPOMArHUTa, CBOWMCTBA AJIEKTPOABHUTATENS MOCTOSHHOTO TOKA):
dbopMynHpoOBaTH MIPOBEPSIEMBIE MPEATONOKEHHS, COOMpPATh YCTAaHOBKY U3
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IPEJIJIOKEHHOTO 000PY/I0BaHUS, OIMMUCHIBATH XOJl OMbITa W (hOPMYIUPOBATH
BBIBO/IBI;

BBITIOJIHATh TIPSIMBIE W3MEPEHHUS TEMIIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTHU
BO3/1yXa, CHJIBI TOKA, HAMPSKEHHsI C MCIIOJIb30BAHUEM aHAIOTOBBIX PUOOPOB U
JTATYNKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH PE3YIbTAThl UBMEPECHUM C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOM BEIMYUHBI OT
JPYTOM C WCIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCThH COMPOTHUBIICHUS
NPOBOJHUKA OT €ro JIMHBI, TUIOMAAW TOMEPEYHOr0 CEYEHHUS U YACIbHOTO
CONPOTUBJICHHSI BEIIECTBA TPOBOJHWKA, CHJIBI TOKa, WIOYIIETO  4epe3
MIPOBOHUK, oT HaTPSHKCHUS Ha IPOBOJIHUKE, UCCIIEIOBaHNE
MOCNEAOBATEIbHOTO WM TNapajulelIbHOTO  COEIMHEHHH  MPOBOJHHUKOB):
MJIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTaHOBKY U BBINOJHATH W3MEPEHHUS,
cienys MpeAJIOKEHHOMY TIUIaHy, (PUKCHpPOBATh PE3yNbTaThl MOJYYEHHOM
3aBHUCHUMOCTH B BHJI€ TaOiull U TpaduKOB, JENaTh BBIBOJBI MO pE3yJbTaTam
HCCIIEeI0BAHMUS;

IPOBOJMTh  KOCBEHHbIE U3MEpeHus  (Puanyeckux BenuduH (yAelbHas
TEMJIOEMKOCTh BEILECTBA, COMPOTUBIEHUE MPOBOJHUKA, padOTa WU MOIIHOCTH
AJEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEpEeHUs, coouparb
AKCIIEPUMEHTAJIbHYI0 yCTAHOBKY, CJENys TMPEIJIOKEHHOW WHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BETMINHBI,

coOrofaTh TpaBHJIa TEXHUKW OE€30MacHOCTU MpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepru30BaTh MPUHIIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB C OMOpPOM Ha UX OMUCcaHus (B TOM YHUCIE: CHUCTEMa OTOILJICHHS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMmepMeTp, BOJbTMETP, CUETUUK
AIEKTPUYECKON IHEPIHH, AJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeiabHbIE
AIEKTPONPUOOPHI (mpumMepsl), AIEKTPUUECKUE peI0XpaHUTENH,
AJIIEKTPOMArHUT, DJIEKTPOABUTATEIh MOCTOSIHHOTO TOKA), MCHOJB3YS 3HAHUSA O
CBOWCTBAaX  (PU3MUECKHX  SBICHUH W  HEOOXOAMMBIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIEC MPHOOPHI
0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKMJIKOCTHBIH TEpPMOMETpP, TEPMOC,
TICUXPOMETpP, TUTPOMETP, ABHUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBJATh CXEMbl JJIEKTPHUECKHUX IIeTIed C IMOCIEIOBATEIbHBIM |
napajjieIbHBIM COEMHEHUEM DJIEMEHTOB, Pa3jinyasl yCIOBHbIE 0003HAUCHMUS
AJIEMEHTOB AJIEKTPUYECKUX LIENEH;
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IPUBOAMUTH MPHUMEPHl (HAXOAWUTh MH(GOPMALUIO O MpHUMEpax) MPaKTUYECKOTOo
MCITIOJIb30BaHUs (PU3NYECKUX 3HAHUI B IMOBCEIHEBHOM KU3HU I 00ecreueHus
0e30acHOCTH NP OOpalleHnH ¢ TpudopaMu U TEXHUYECKUMH yCTPOWCTBaMU,
COXpaHEHHsI 370pOBbS U COOJIIOJIEHHUS HOPM SKOJIOTMYECKOro IOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBJIATh OUCK MHpOpMaLMK (pU3NIECKOro coepkanus B MIHTepHeTe, Ha
OCHOBE HMEIONIMXCA 3HAHUM W TYTEM  CpPaBHEHUS  JOIMOJHUTEIbHBIX
UCTOYHHUKOB BBIACIATH MH(POPMAIINIO, KOTOPask SBJSETCS MPOTUBOPEUUBOM HIIU
MOKET OBITh HEIOCTOBEPH OM;

UCMOJb30BaTh MpPHU BBINOJIHEHUH YUEOHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
auTeparypy (U3NUECKOro COoAep KaHUs, CIPaBOYHBbIE MATEPHUAJIBI, PECYPCHI
cetu  MHrepHer, BnaxeTe  IpUEMaMU  KOHCIEKTHMPOBaHUSA  TEKCTAa,
npeodpazoBanusi HHGOOPMAIIMU U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMsI, 0000111as
MH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPU3UYECKOTO COACpPKAHUSI, B TOM
qucIe nyOJIMYHO IPEJICTABISATh pe3yabTaThl POEKTHOM WIH
UCCIIEIOBATENbCKOM  JIEATEIbHOCTH, IPU 3TOM TI'PAaMOTHO HCIIOJIB30BaTh
M3Y4YEHHBIM MOHATUHHBIN annapar Kypca (U3MKH, COMPOBOXK/IATh BBICTYILJICHUE
IIPE3CHTALUEM;

[P BBITIOJTHEHUHU YYEOHBIX MTPOEKTOB U MCCIIEAOBAaHUN (PU3NUYECKUX MPOLECCOB
pacnpenensaTh O0S3aHHOCTM B TpYyNNE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMy, CIEAUTH 3a BBINOJHEHUEM IlJIaHa JEHCTBUN M KOPPEKTHPOBATH €rO,
aJIecKBaTHO OLIGHUBAaThb COOCTBEHHBIM BKJIAJ B JI€ATEJILHOCTh TPYIIIbI,
BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJEWCTBUE, MPOSBIAS T'OTOBHOCTH
paspemniaTh KOH(JIMKTEHIL.

K koH1ly 00y4yeHus B 9 ki1acce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y 00 YJAIOIINXCS YMEHU:
UCII0JIb30BaTh MOHATHS: CUCTEMA OTCUYETA, MaTepuaibHas TOUKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHHUYECKOrO  JIBIKEHUs, JAepopmauus  (ympyras,
IJIaCTHYECKasi), TPEHUE, HEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U
HEeperpy3ku, LEHTP TSKECTH, aOCOMIOTHO TBEPAOE TEJIO, LEHTP TSIKECTU
TBEPAOr0 Tejla, PAaBHOBECHE, MEXAHWYECKHE KOJeOaHUs U BOJHBI, 3BYK,
UHOpPa3ByK U YyAbTPa3BYK,  AJIGKTPOMAarHUTHbBIE  BOJIHBL,  IIIKaJja
AJNIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUs W TOIJIOoNIeHus, ab(a, 0eTa- 1 raMma-u31ydeHus, U30TOIIbl,
AJIepHasi YHEPreTHKA;
pa3nuyarh ABJICHUS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSMOJIMHEUHOE
JBU)KEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBU)KEHUE, CBOOOIHOE Ma/IeHNe
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T€J, PaBHOMEPHOE [BWKCHHE II0 OKPYKHOCTH, B3aUMOJECUCTBUE TEI,
PEAKTUBHOE  JBUKCHHE, KOJeOaTeIbHOE  JBWKEHUE  (3aTyxamlllue U
BBIHY)K/ICHHBIE KOJICOaHUs), PE30HAHC, BOJIHOBOE JIBU’KEHUE, OTPAKEHHE 3BYKA,
IPSIMOJIMHENHOE PACIpPOCTPAaHEHUE, OTPAXKCHUE U IIPEJIOMIICHHAE CBETA, IOJIHOE
BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHHe Oel0ro CBeTa B CIEKTP U CIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs PaJHOAKTUBHOCTb,
BO3HMKHOBEHHE JIMHEHYATOro0 CIEKTpAa M3JIY4YEeHHs])) 10 ONHCAHUIO MX
XapaKTEepHbIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(dusnueckoe BICHUE;

pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBJICHUNA B OKPY)KaOLIEM
Mupe (B TOM 4Hcie (U3UUYECKHE SBICHUS B MPUPOAE: MPHIMBBI U OTJIUBHI,
nerkeHue IaHeT COJHEYHOM CUCTEMBI, PEAKTUBHOE JBUIKEHUE JKUBBIX
OpPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMU, 3EMJIETPSICEHNUE, CEHCMHUYECKUE
BOJIHBI, I[yHAMM, 3XO, IB€Ta TEJ, ONTUYECKUE SBICHHUSI B IPUPOJIE,
Ouonornyeckoe ACMCTBUE BUAMMOIO, YIbTPapUOIETOBOIO M PEHTIEHOBCKOIO
U3ITYyYEHUH, €eCTECTBEHHBIM paJMOaKTUBHBIN (OH, KOCMHYECKHE JIy4H,
PagUOAKTUBHOE U3JIy4CHUE IMPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJUOAKTUBHBIX
M3JIyYCHU Ha OpraHU3M 4YeloBeKa), NPH 3TOM IMEPEBOAUTH IMPAKTHYECKYIO
3aJady B Yy4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOHCTBAa  (NPU3HAKH)
(u3nYECKUX SBJICHUMN;

ONMKCHIBATh HM3YYEHHBIE CBOMCTBA Te€lI W (PU3NYECKHE SIBJICHUS, HCIOIb3YS
¢usnyeckue BENIWYUHBI (CpedHssi W MIHOBEHHAas CKOpPOCTb Tela IpHu
HEPaBHOMEPHOM JIBJKCHUM, YCKOPEHHE, IIEpEMEIICHUE, MYyTh, YIJIOBAs
CKOpPOCTb, CWJIA TpPEHUS, CHUJa YIPYIOCTH, CHUJA TSDKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJIeHHUs, BEC Tesla, UMIIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYeCKast
paboTa M MOIIHOCTb, IOTEHLMAJIbHAS DJHEPrUsl Teja, IOAHATOrO Haj
IIOBEPXHOCTBIO  3€MJIM, [OTCHIMAIbHAsA DJHEPrus  CKATOW  IIPYXKHUHBI,
KMHETHYECKasi DHEprus, MOJHas MEXaHU4ecKas JHEprus, NMepuox M 4YacroTa
Kone0aHuil, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA,
MOKa3aTeylb MPEIOMJICHUSI CpeAbl), MPU ONHCAHMM MPABWIBHO TPAKTOBATh
(U3NYECKUN CMBICII MCIIOJIB3YyEMBIX BEJIWYUH, OOO3HAUEHMUS U EIUHUIIbI
(u3MUEeCKUX  BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(U3NYECKYI0 BEIMUNHY C IPYTUMH BEJIMUYUHAMHU, CTPOUTH TPaQUKU U3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YS
3aKOH COXPAaHEHUs JHEPruM, 3aKOH BCEMHUPHOIO TATOTECHUS, MPUHIUII
CYNEPIIO3ULIUNA CUJI, TPUHLUI OTHOCHUTENIBHOCTH [ 'anmuies, 3akoHbl HproTOHAa,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHbI OTPAKEHUS U MPEJIOMIICHUS CBETA,
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3aKOHBI COXpPaHEHUS 3aps0BOI0 U MAacCOBOTO YHCEN IpPU SACPHBIX PEAKIUX,
IpU STOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3alHCHIBATh €Tr0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3MUECKHEe MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE
CUTYyalluil NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbIABISATh NPUYUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX UIaroB C
onopoid Ha 2-3 H3YYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH, (PU3NUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTh pacyeTHhIE 3a/1auu (OMUpaIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ),
UCMOJIb3Ys 3aKOHBI U (POPMYIIBI, CBSA3bIBAOLINE (PU3NUECKHE BETUUMHbBI: HA
OCHOBE aHaJlu3a YCIIOBUS 3aJauM 3alKChIBaTh KPaTKOE YCIOBHE, BBIABISATH
HEIOCTAIOIINE UM U30BITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIE  JJIi  peIIeHUs, MPOBOAUTH pacueThl W  OIICHMUBATH
PEATMCTUYHOCTD MOJIYYEHHOI'O 3HAU€HUsI (PU3NUECKON BEIIMUUHBL;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIMTh MPU TMOMOIIH (PU3NIECKUX
METOJIOB, HCIONb3Yysl ONHCAHWE WCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE
OpPENOJIOKEHUE,  OLUEHUBATh  NPAaBWIBHOCTh  MOpsAKAa  IPOBEACHUS
WCCIIEZIOBAHMUS, JIENATh BBIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUNA U
OIIBITOB;

MIPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUA WIH (PU3NIECKUX
CBOMCTB Ten (M3yyeHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHS
SHEPruM, 3aBUCUMOCTb Mepuoja KojaeOaHUN MPYKUHHOTO MAasSTHUKA OT MAacChl
rpy3a W OIKECTKOCTH TMPYKUHBI M HE3aBUCUMOCTh OT AaMIUTUTYABl MaJbIX
KoJIeOaHU, TPSAMOJIMHEWHOE paclpoCTpaHEHHE CBETa, pa3jioXKeHue Oenoro
CBETa B CIHEKTP, U3yUYE€HHE CBOMCTB N300paKEeHNUs B IJIOCKOM 3€pKaJie U CBOMCTB
n300pakeHUsl IpeaMeTa B coOUparollel JIMH3e, HaOJMI0JEHHE CIUIOMIHBIX M
JUHEWYATBIX CIEKTPOB M3IIYYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOr0 Habopa 000PYAOBAHNUS, OIUCHIBATH XOJ OIBITA U €r0 Pe3yJbTaThl,
(dbopMyIHpOBaTH BEIBOMBL

MPOBOJIUTh TPU HEOOXOAMMOCTH CEpPHI0 MPSMBIX HU3MEPEHHH, Oompeaenss
cpeaHee  3HaueHHE  H3MepsAeMOM  BeIMYMHBI  ((DOKYCHOE  pacCTOsTHUE
coOuparonieii  JauH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoda  U3MEpeHus
(M3MepHUTENLHOTO Iprbdopa);

OPOBOJUTh  HUCCJEJOBAaHME  3aBUCUMOCTEH  (PU3MYECKUX  BEIMYUH  C
UCTIOJh30BAaHUEM TNPSMBIX HM3MEPEHUN (3aBUCHMOCTHh MYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBU)KEHUHM O€3 HayalbHOM CKOpPOCTH, Mepuoja KojaeOaHui
MaTeMaTHYeCKOT0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH yTJia OTPaKeHUs
CBETa OT YIJla MaJieHusl U yIJia IpejOMJICHHs OT yIJa MaJeHus): IaHUPOBaTh
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UCCIIEIOBAHNE,  CAMOCTOSITEIbHO  cOoOMpaThb  YCTaHOBKY,  (PUKCHUpPOBATh
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BUAE TAOIUI] U
rpauKoB, eJaTh BbIBOABI IO PE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOANTH KOCBEHHbIE U3MEPEHHS] (PU3NUECKUX BEJIMYUH (CpEAHsIsi CKOPOCTh U
YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM JBHM)KEHUHU, YCKOPEHHE CBOOOJHOTO
NaJeHus, JKECTKOCTh MPYXKHUHBI, KOI(PPUIMEHT TPEHUS CKOJbKECHHUS,
MexaHudeckass paboTa ¥ MOIIHOCTb, 4YacTOTa U TMEpUOJ KoJeOaHM
MaTeMaTHUYeCKOro U MPYXUHHOTO MasTHUKOB, ONTHUYECKas cuia coOuparomien
JWH3bI, PAAUOAKTUBHBIA  (OH): TUIAHUPOBATH  HW3MEPEHHs, COOUpPAThH
OKCIIEPUMEHTAJIBHYI0  YCTAHOBKY M  BBIIIOJIHATH  U3MEPEHHUS,  CIEAYS
MPENJIO)KEHHOM  MHCTPYKLUHH,  BBIUHCIATH  3HAYEHUE  BEJIMYUHBI U
AQHAIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHl C Y4ETOM 33JaHHOM IOIPELIHOCTH
U3MEPEHUN;

coOmo1aTh TpaBuja TEXHUKU O€30IaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh ~ OCHOBHBIE TNPU3HAKM  HW3YYCHHBIX  (U3UYECKUX  MOJEIeH:
MaTepualbHasg TOYKa, abCOJIFOTHO TBEPIOE TENO, TOUEUHBIM MCTOUYHUK CBETA,
Jyd4, TOHKas JIMH3a, [JIAaHETapHasi MOJENb aToMa, HYKJIOHHAsI MOJIEJb aTOMHOT O
Anpa;

XapaKTepU30BaTh MPUHIMIBI AEHCTBUS HW3YYEHHBIX TPUOOPOB M TEXHMUYECKUX
YCTPOICTB € OMOpOM Ha MX OmUcaHus (B TOM YHCIE: CHOUIOMETP, NATUUKU
IIOJIOKEHHUSI, PACCTOSIHUS W YCKOPEHWs, pPakKeTra, 3XOJIOT, OYKH, IEpUCKOIL,
doroannapar, ONTHYECKHE CBETOBOBI, CIEKTPOCKON, JJO3MMETP, Kamepa
Bunbscona), wucronb3ys 3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U
HE0O0X0MMBbIe (PM3UYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YYECHHBIX TEXHUYECKHUX
YCTPOWCTB, HU3MEPUTENbHBIX MPUOOPOB U TEXHOJIOIMUYECKHUX MPOLIECCOB MPH
pelIeHUN Yy4eOHO-IPaKTUYECKUX 3a/1ay, ONTHYECKHUE CXEMBbl JJIsi MOCTPOECHMS
M300paKEHUH B TIOCKOM 3€pKajie U cOOMparomiei JInH3e;

MPUBOAUTH TPUMEPHI (HAXOAUTH WH(GOPMAIUIO O MpHUMEpax) MPaKTUIECKOTO
UCMOJIb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEIHEBHOM XU3HU 7151 00eCIeUeHUs
0€30MacHOCTH MpU OOpaIIeHUH ¢ NpUOOpaMU U TEXHUYECKUMHU yCTPOICTBaMH,
COXpaHEHUsl 370pOBbsi U COOJIOACHHUSI HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYKaroIller Cpeie;

OCYIIECTBIISITh MOUCK MH(pOpManuu (puznyeckoro coaepxanus B MHTepHere,
CaMOCTOATENbHO  (POpPMYJMpYsl  MOUCKOBBIM  3ampoc, HaxOAUTb  MYTH
ONpeAeNIeHUs]  JOCTOBEPHOCTH  TOJYYEHHOHM HMHPOpMalUM HA  OCHOBE
UMEIOIINXCS 3HAHUM U TONOJIHUTEIbHBIX HCTOYHHUKOB;
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UCIOJIb30BaTh IMPH BBIOJIHEHUM Y4YEOHBIX 3aJaHU Hay4dHO-TIOMYJSPHYIO
auTEpaTypy (PU3MYECKOro COJEpKaHus, CIIPABOYHBIE MaTepHUaibl, PECYpPChI
cetu  WHrepHer, Bianerb  OpHUEMaMH  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHusl HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHbIE NHMCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE
uHQOpMAIIMM W3 HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO  COACPIKAHUSA,
NyOJUYHO TPEJCTaBJISATh PE3YJIbTAaThl MPOSKTHOM WM HCCIIEI0BATEIbCKON
JNEATENBHOCTH, MIPU 3TOM I'PAaMOTHO HCMOJIb30BAaTh NU3yUYECHHBIN MOHSITUWHBIN
ammapaT u3y4aeMoro pasjiena (U3MKA U CONPOBOXKJATh BBICTYIUICHUE
pe3eHTaIel ¢ y4eTOM 0COOCHHOCTEN ayJUTOPHUU CBEPCTHUKOB.
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3. TEMATHYECKOE IIJIAHUPOBAHUE

7 KJIACC
KoaunuecTrBo yacon DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aesoB H TeM K (uudposbie)
n/n NMPOrpaMMmbl Bcero 06H TPOJILHELE J1a66 OpaTopHete oOpa3oBaTe/bHbIE
padoThI padoThbI pecypet
Pa3znen 1. ®u3uka u eé poJib B N0O3HAHUM OKPY KAIOIIEr0 MUPa
bubmorexa [IOK
: - 1 0 0
11 Pusnka - Hayka o pHpoze https://m.edso00.ru/7f416194
bubmmoreka [IOK
5 0 2
1.2 PrU3HICCKUC BEMIMHbI https://m.edso00.ru/7f416194
. bubmmoreka [JOK
2 0
1.3 EcrecTBeHHOHay4YHBII METO] TO3HAHUS 0 https: /m.edso0.ru/7f416194
Hroro no pasgeny 8
Paznen 2. [lepBoHauajibHbIe CBeIEHUSI 0 CTPOCHHHU BelleCTBA
bub6mnoreka IJOK
2
2.1 Crpocnue BemecTsa 0 0 https://m.edso00.ru/7f416194
JBrmKeHue 1 B3auMOAEHCTBUE YaCTHIL bubmmotexa [IOK
2.2 2 0 0
BellleCTBA https://m.edso00.ru/7f416194
bubmorexa [IOK
4 1
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 0 https://m.eds00.ru/7f416194
Hroro no pazneny 8
Paznen 3. /IBu:KeHHe H B3aHMOIeHCTBHE TeJl
bubmumoreka [JOK
6 0 0
31 MexaHHHECKOe IBIKEHHE https://m.edsoo.ru/7f416194
bubmorexa IJOK
11 0 3
3.2 HHepuus, Macca, mI0THOCTS https://m.edso00.ru/7f416194
3.3 Cuna. Bugsr cun 16 1 3 but6moreka [IOK
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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

Hroro no paszueny 33
Pasnen 4. JlaBjieHue TBEPABIX TeJl, KUAKOCTEH U ra30B
41 Hasnenue. [lepenaua naBnenus TBEpAbIMU 5 0 bubmorexa [IOK
' TeIaMH, *KUJIKOCTIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmoreka [JOK
8 0
4.2 | Jlasnenue xuKoctn https://m.eds00.ru/7f416194
bubmoreka IJOK
43 | Ammocheproe napneime > 0 https://m.eds00.ru/7f416194
44 JelicTBue )XUIKOCTU U Ta3a Ha MOTPY>KEHHOE 11 2 bu6moreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszaeny 29
Pa3znen 5. PaGora u MOIHOCTD. DHEPIUs
bubmmoreka [IOK
51 Pabora n mommocts 4 0 https://m.edsoo.ru/7f416194
bu6moreka [JOK
2
5.2 TpocTeie MexaHu3MbI 8 https://m.edso0o.ru/7f416194
bubmoreka [JOK
5.3 Mexanmuteckas SHEprus 6 0 https://m.edsoo.ru/7f416194
Wtoro no pazneny 18
PesepBHOE Bpems 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 12
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8 KJIACC

KosnuecTBo yacoB DJIEeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesnoB U Tem (uudposbIe)
e 1/ IpPOrpaMMb Beero KOGHTPOJILH])IG l'[%alcanecKne 06PA30BATEIBHBIE
padoThI padoThI pecypes

Pa3znea 1. TermioBble AiBJIEHUS
1.1 CTpoeHue U CBOICTBA BEIECTBA 7 0 0 ﬁgggﬁ;f{i%gﬁﬁf 1181ce
12 | Tennossie npocccn 21 2 3 Pips im sdsoo T8 c

Hroro no paszaeny 28

Pa3jeu 2. JinekTpuyecKkue 1 MATHUTHbIE SIBJICHUSI
21 DJIEKTpUYECKUE 3apsAbl. 3apsSyKEHHBIE TEJIa U 5 0 0 bubmorexa [{OK

' MX B3aMMOJICH CTBHE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSIHHBIN DIIEKTPHY ECKUI TOK 22 1 S ﬁggg};ﬁf:&ggﬁ%}c 1181ce

bu6moreka [JOK
5 1 2

2.3 MarHuTHbIe 1B 1CHHA https://m.edsoo.ru/7f4181ce
2.4 DNIEKTPOMArHUTHAS UHAYKLHS 5 0 0 Ir?tptlg SH/I//Ir?]T:g ;58/1% 11816

Wtoro no pazneny 37

PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 10
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9 KJIACC

KosnuecTBo yacoB DJIEeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesnoB U Tem (uudposbIe)
e 1/ IpPOrpaMMb Beero KOGHTPOJILH])IG l'[%alcanecKne 06PA30BATEIBHBIE
padoThI padoThI pecypebi
Pa3znen 1. Mexannueckue siBJieHHUs
11 MexaHr4ecKoe JTBHKEHUE U CIIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
N bubmuoteka [IOK
20 1 2
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
10 0 2
13 3aiouer coxpanenus https://m.edsoo.ru/7f41a4a6
HWroro 1o pasmeny 40
Paznen 2. Mexannueckue Ko1e0aHusi U BOJIHBI
2.1 MexaHuuecKHe KoueOaHus 7 0 2 Et?ggﬁngggac)ourouﬁ 410446
2.2 MexaHu4ecKre BOJIHBL. 3BYK 8 1 0 ]r?tI;ISsJ'I/P/Ir%T:(;(;)I(;IrOu}? f41a426
Uroro mo pasueny 15
Pazzen 3. DjieKTPOMarHuTHOE 10Jie ¥ 3JIeKTPOMATrHUTHbIE BOJIHBI
31 DJIEKTPOMarHuTHOE MOJIE U 6 0 0 bubmmoreka [IOK
' AJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4af
Wtoro mo pazneny 6
Pazgen 4. CBeToBbBIC ABJICHUA
4.1 3aKOHBI PACIPOCTPAHEHHUS CBETA 6 0 1 ﬁggg};&fgggg}é f41ad46
4.2 JIMH3BI ¥ ONITHYECKHE TTPUOOPHI 6 1 1 buGmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6moreka [JOK

4.3 PaznoxxeHue 6emoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 15
Pazgen 5. KBaHTOBBIE IBJICHHS
51 Hcnyckanue u norioiieHne cBeta aToMoM 4 BH6J_IH0TeKa LHOK
https://m.edsoo.ru/7f41a4a6
2| Cposmeatounoro sap ; B O s
5.3 SnepHblie peakiuu 7 ]r?tljtlgsnlpllr(r)\TeecIi(;)grOu/Ié f4lada6
Hroro no pasaeny 17
Paznen 6. [ToBTOPUTEIBHO-0000 A0 IIIHIT MOTYJIb
6.1 [ToBTOpeHrEe U 0000IIICHHE COCPIKAHUS 9 bubmorexa [IOK
Kypca ¢pu3ukH 3a 9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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