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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o pu3HKe Ha YpOBHE OCHOBHOT'O 00IIer0 0Opa3oBaHUs COCTABJICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydéroMm
denepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Coneprkanue nporpaMMsl o (pU3UKE HAIIPABICHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYaIOLINXCS M OPraHU3ALUI0 U3YYEeHUsT (PU3UKU HA JEATEIbHOCTHOI ocHOBE. B
nporpaMMe 1o (U3MKe YYUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOro IpeAMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k nuaHUPyEMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3ysbTaTaM
o0yuyeHMsl, a TaKXKe MEX IpPEIMETHbIE CBSI3UM €CTECTBEHHOHAyUYHBIX YYEOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs.

®dusnka ABISETCA CHUCTEMOOOPA3YIOUIMM JAJIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (pH3MUecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMHued U (pu3nYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOIO MeToj]a
IO3HAHUS, TO €CTh CII0CO0a NOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa W3 THaBHBIX 33734 (pusmueckoro oOpa3oBaHUS B CTPYKType oOmmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYyYHOM TIPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne @usuku Ha 0a30BOM YpOBHE MpEANoiaraeT OBJIAJCHUE CIETYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

® HAy4yHO OO6BACHATH ABNEHUSA;

® OLEHMBATb M MOHMMATb OCOBEHHOCTU HAY4YHOTO UCCNeA0BaAHMS;

® VHTepnpeTupoBaTb AaHHblE U UCMONb30BATb Hay4YHble AOKa3aTeNbCTBA ANA NOJyYeHUA

BbIBOAOB.

Henu wn3ydeHuss (U3MKM HA YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHUsl OINpeAeseHbl B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolUX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yTBepxkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus ¢puznku:
e npuobpeTeHMe WHTepeca M CTpemMneHuMAa OOYyYaloWMXCA K Hay4yHOMY W3YYeHUIo
NPUpPOAbI, Pa3BUTUE UX UHTENNEKTYa IbHbIX U TBOPYECKMX CNOCOBHOCTEN;

® pasBUTME npeacTaBAeHMM O HAyyHOM MeTode Mno3HaHMA U GopmMUpoBaHMe

nccneno0BaTeIbCKOro OTHOLEHUA K OKPYXKaIOLWUM ABNEHUAM;
e dopmupoBaHME HAYy4YHOTO MMPOBO33PEHUA KaK pe3ynbTaTa U3yYeHUA OCHOB CTPOEHMA
MmaTepmn U GyHAAMEHTaNbHbIX 3aKOHOB PU3NKMK;

e ¢dopmupoBaHMe npeacTaBJeHU O POAU GUBUKU ANA Pa3BUTUA APYrUMX eCTeCTBEHHbIX
HayK, TEXHUKMN 1 TEXHONOTUN;

e pasBMTME MNpeAcTaBAEHMA O BO3MOXHbIX cdepax 6Oyaywein npodeccnoHanbHOM
[eATeNIbHOCTH, CBA3AHHOW C PpM3MKOW, NOATOTOBKA K AasbHenwemy 0by4eHUIo B 3TOM
HanpasaeHuN.

I[OCTI/I)KCHI/IC ITUX IIeJIeH nporpamMmsl 110 (I)I/I3I/IKC Ha YPOBHC OCHOBHOI'O OGIJ.IGFO 06pa3013aH1/151
obecreynBaeTcs PEIICHUEM CIICAYIOINX 3ada4:

® npuobpeTeHne 3HaHUI O UCKPETHOM CTPOEHUW BELLECTBA, O MEXAaHUYECKUX, TEMNOBDIX,
3NEKTPUYECKMX, MAarHUTHBIX M KBAHTOBbIX IBIEHUSAX;

e npuobpeTeHne yYMeHU ONUCbIBaTb U  OOBACHATL  GU3MYecKMe ABAeHUA C
NCMNO/Ib30BaHMEM NOJYYEHHbIX 3HAHWIA;



OCBOCHHUC MCTOJOB pPCIICHUA HpOCTeﬁH.IHX paC‘-IéTHLIX 3agady C HUCIIOJIb30BaHUEM
Gu3HMUECKUX MOJIEINCH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337134,

pPa3BUTHC YMCHI/II\/JI Ha6JIIOI[aTB NpUPOAHBIC SABJICHUA HW  BBIINOJHATHL  OIBITHI,
nabopaTtopHble PabOTHl W AKCIIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIOJIB30BAHUEM
U3MEPHUTEIBbHBIX TPUOOPOB;

OCBOCHHME MPHEMOB PabOThI ¢ HMH(MOpMAIKel (GU3UUIECKOTO COACPIKAHUS, BKIHOUAsS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHUE HH(OPMAIINH;

3HAKOMCTBO €O cepaMu MPOPECCHOHATHHON NEATEIHPHOCTH, CBI3aHHBIMU C (DU3HKOM,
U COBPECMCHHBIMHA TCXHOJIOTHUAMHU, OCHOBAHHBIMH HAa HJOCTHIXCHUAX (1)I/I3I/I‘-ICCKOI>'I HAayKH.

Ha wusyuenue ¢usuku (06a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUS
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HefIenio).

2. COAEP) KAHUE OBYYEHMUSA
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Paznen 1. ®usnka u €€ poJib B I03HAHUU OKPY/KAIOLIEro MUpPA.

®usznka — Hayka o npupone. SBineHus npuponsl. Dusnueckue SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
dusnueckue BeMUUYMHBL. M3mepeHue Qusnueckux BelnduH. PHU3HMUECKUE HPUOOPBHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CHCTeMAa €IMHHIL.

Kak ¢u3uka u 1pyrue ectecTBeHHbIE HAyKU W3ydaroT Mpupoay. EcrecTBeHHOHAYUHBIH
METOJl TIO3HaHUA: HAOIIOJEHUE, IIOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIJBUIKECHUE
TUIIOTE3, HKCIEPUMEHT I10 MPOBEPKE I'MIIOTE3, 0ObsICHEHUE HaOJII0AaeMOro SIBJICHUS.
Onwucanne GpU3NUECKUX SBICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHnuecKkue, TEIIOBbIE, JEKTPHUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHHSL.
®uznyeckue MpuOOPbI U Mpoleaypa MPsIMbIX U3MEPEHUI aHAIOrOBBIM U LU(POBBIM
npubOpoM.

Jlabopamopubvie padbomol u onvimal.

Omnpenenenne HeHbl JeJIeHUs IKalIbl K3MEPUTEIBLHOTO pHOopa.

W3mepenne pacCcTOSTHUM.

N3mepenne 06bEMa KUIAKOCTU U TBEPIOTO TeNa.

Omnpenenenue pasmMepoB MajbIX TEII.

N3mepenne teMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAAaT4MKa
TEMIIEpaTypBhI.

IIpoBeneHne ucCCiIeIOBaHMS IO NPOBEPKE THUIIOTE3BI: JAIBHOCTh IOJETA IIApHKa,
MYIIEHHOTO FOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeCHHS O CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBumxenue yactull BemecTBa. CBsI3b CKOPOCTH JIBMJKEHHUS YacTHIl C TEMIEPATypoOi.
bpoynoBckoe  gBwxkenue, auddysus. BsaumopeiicTBue dyacTull  BellecTBa:
IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30oB, KHUAKOCTEH U TBEPABIX
(KpucTayJuIMyecknx) Tel. B3auMocBA3b MEXIy CBOMCTBAMU BELIECTB B Pa3HbBIX
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arperaTHbIX COCTOSAHUAX U HX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcoOeHHOCTH
arperaTHbixX COCTOSTHUM BOJBbI.

Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HaGmronenue siBiieHUi, OOBSICHSIOMUXCS MPUTSHKEHUEM WM OTTAIKWBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopnwvie pabomot u onvimul.

Orenka auaMerpa aroMa METOAO0M PSIIOB (¢ UCTONIb30BaHUEeM (hoTorpaduwii).
OnbIThI 1O HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OMnBITHI O OOHAPYKCHHUIO NEHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMoieiicTBIeE TeJl.

Mexanuyeckoe ABukeHUE. PaBHOMepHOEe M HepaBHOMEpHOE ABMkeHuEe. CKOpOCTb.
Cpenssisi CKOpPOCTb IpU HEPAaBHOMEPHOM JBMXKEHMHM. PacuéT mytTM M BpeMeHH
JBUKEHHSL.

SBnenue mHepnuu. 3akoH MHEpHUU. B3aumoneicTBrue Ten Kak MPUYMHA W3MEHEHUS
CKOpPOCTH ABMXEHHUA Tesl. Macca Kak mMepa uHepTHOocTH Tena. IInoTHOoCTh BemiecTBa.
CBs13b IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BELIECTBA.

Cwia kak xapakTepucTHKa B3aumozeucTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
M3mepeHne CHilbl ¢ NTOMOIUBI AMHAMOMETpA. SIBIIEHHE TATOTEHUS M CHJIA TSAKECTH.
Cwia TsokecTH Ha JApyrux IutaHerax. Bec tenma. Heecomocts. Cnokenue cui,
HaIpaBJIEHHBIX MO 01HOHN npsmMoil. PaBHozeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIbXKEHUS U TPEHUE MOKOsl. TpeHue B NpuUpoJe U TEXHHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHS.

HaOnronenue siBleHUs] MHEPLIUU.

Habumronenre n3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.

CpaBHeHue Macc 1o B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomuvt u onvimol.

OmnpezneneHue CKOPOCTH PABHOMEPHOTO JBMXKEHHUS (IIApUKa B KUAKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

OmnpezneneHue cpelHEel CKOPOCTH CKOJBXKEHHUS Opycka MM IIapHKa MO HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUs (IedopMaluu) Mpy>KUHBl OT
IIPUJIOKEHHOM CHJIBL.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenne. CrnocoObl yMeHbIIEHHS U yBelIW4YeHHUs JaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBleHHS ra3a oOT o00béma, Temmneparyphl. Ilepemaua naBieHUs
TBEPABIMH TEJIAMH, KUAKOCTIMU W Ta3amu. 3akoH Ilackansa. IIlHeBMartuueckue
MAIIMHBI. 3aBHCUMOCTH JABJICHUS J>KUIKOCTH OT TIyOWHBI. [ HMapocTaTHYecKuii
napaaokc. CooOrmiaronuecs: cocyabl. [ uapaBimueckue MeXaHU3MBbI.
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ATtmocdepa 3emnn u atMocdepHoe naBieHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHOM
o6onoukn 3emmm. Omnbir Toppuyennu. HWM3mepenue armocdepHOro mgaBiICHHS.
3aBUCHUMOCTH aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJ ypoBHEM Mops. [Ipubops! s
U3MepeHus aTMOC(HEpHOro JaBICHHUS.

JeiictBue XKUAKOCTM M Tra3a Ha IOIpYKEHHOE B HUX Telno. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnapanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.

CooOmarommecs COCy/Ipl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI OT 00bEMa MOrPYKEHHOM wYacTH Tela H
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

VYcnoBue 1utaBaHUs TEN: IUIaBaHWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuvie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJ€ OT 00béMa MOrpyKEHHOM B JKUJKOCTb
4acTH Tela.

OnpeneneHue BHITAIKUBAIOIIEH CUJIbI, JACUCTBYIOLIEH Ha TeNO0, NOTPYXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CWIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU Teja U OT IJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpEAcieHue €
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JDHeprusi.

Mexannueckasi pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. lIpaBuio paBHOBecus
poruyara. IlpuMeHeHue mpaBuiia paBHOBECHsl pbluara K OJOKY. «305I0TO€ IPaBHUIIO»
mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTsie MeXaHU3Mbl B OBITY U TEXHUKE.
Mexannueckas 3Heprus. Kunernueckas u norteHuuanpHas sHeprus. IIpespamienue
OJIHOTO BHJA MEXAaHWYECKOW BSHEpPTUU B JPYrol. 3aKOH COXpaHEHMsI SHEPIUU B
MEXaHUKE.

Hemoncmpayuu.
IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

Onpenenenue pabOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

HccnenoBanue ycloBUN paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOM MITOCKOCTH.

M3ydeHne 3aK0Ha COXPAHEHNS MEXaHUUECKOM HEPIUN.



XN R W=

el

o

8 KJIACC

Pa3nes 6. TenJioBble siBJIeHUs.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOpPUHM CTPOEHUsl BEIIECTBA.
Macca u pasmepbl aTOMOB U MOJIEKYJd. ONBITH, MNOATBEPKIAIOUIME OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKOM TEOPUHU.

Mopnenn  TBEpHOro, KHAKOTO M  Ta3000pa3HOr0  COCTOSHUN  BEILECTBA.
Kpucramnmueckue u amopdusie Tema. OObsICHEHHWE CBOWMCTB Ta30B, JKHIKOCTCH M
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUNA MOJIEKYISIPHO-KMHETUYECKON TEOPUHU.
CmaunBaHue U KallWUISIPHBIE ABJICHUS. TeIIoBOe paclIupeHue U CKATHE.
Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUYKEHUS YaCTHII.
Buytpennsisa sueprus. CrocoObl M3MEHEHUsI BHYTPEHHEH SHEpruu: Teruionepeaada u
coBepiieHre paboThl. BuIel Teruionepenavd: TEMIONPOBOAHOCTh, KOHBEKIHS,
U3JIy4CHHE.

KonuuecTBo TemnoTsl. Y enbHas TEMIOEMKOCTh BelllecTBa. TemiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHHE TemioBoro OamaHca. [lmaBieHwe U OTBepAcBaHHE
KPUCTAJJIMYECKUX BELECTB. YJAenpHas TeIwloTa IaBieHusd. IlapooOpa3oBanue u
koHaeHcauusa. Mcmapenme. Kumenue. VYiaenbHas TermioTa mnapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEpaTyphl KHUIICHHUS OT aTMOC(EPHOTO JIaBIICHUSI.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHAas TEIJIOTa CTOPaHMSL.

[Tpunuuner pabotel TeroBeix asurateneid KIIJ] temmoBoro asurarens. TemyioBbie
JIBUTATEJIM U 3aIIATA OKPYXKAIOLIEH CPEbI.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nuddysu.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mpu coBepiiieHun padOThl BHEITHUMU CHUJIaAMH.

. CpaBHEHUE TEMIOEMKOCTEN pa3IMUHbIX BEIIECTB.

. HabGmronenne xumneHus.

. Habnmrotenue mocTostHCTBa TeMIEPaTyphl MPH TUIaBIICHUH.
. MoJienu TEmI0BBIX IBUTraTENICH.

Jlabopamopnwvie padbomot u onvimul.

OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

OMBITHI 11O BBIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnBITH O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEN.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIKICHHUS.

[IpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.
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Habmionenne n3MeHeHHs BHYTPEHHEW SHEPTHM Tela B pe3ysibTaTe TeIulonepenad
paboOTHI BHEITHUX CHIL.

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOIBI.
OmnpezneneHue KOJMYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOH TpU TEIUNIOOOMEHE ¢
Harp€TbiM METAJINIMYCCKUM HUJIMHIAPOM.

OnpezneneHue yaenbHONU TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIIapeHusl.

OnpezeneHre OTHOCUTEIILHOW BIaXKHOCTH BO3/TyXa.

Onpeznenenue yaenbHON TETUIOTHI MJIaBICHUS JIbA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexrpusanus Teil. JIBa poaa 3JI€KTpUYECKUX 3apsaaoB. B3aumMonencTBue 3apsKeHHbIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsDKEHHBIX Tl OT
BEJIMYMHBI 3aPAJ0B U PACCTOSIHUS MEXTy TeJIaMH).

Onektpuueckoe nose.  Hampspk€HHOCTh — anekTpuyeckoro  mois.  IlpunHumn
CYINEPIIO3ULMH AIEKTPUUECKUX O0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsaoB. DiIeMeHTapHbIN 3eKTpruueckuil 3apsia. CtpoeHue
atoMa. [IpoBOTHUKY U JUAJIEKTPUKU. 3aKOH COXPAaHEHUs IEKTPUUYECKOr0 3aps/a.
ONEKTPUUECKU TOK. YCJIOBUS CYILIECTBOBAHUS AJIEKTPUYECKOTO TOKa. MCTOUHMKH
IOCTOSIHHOTO ToKa. JIeHCTBHSI 3JIEKTPUUECKOro TOKa (TEIIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax.

Onexkrpuueckas nenb. Cuila Toka. OyeKTpuyeckoe HampspkeHue. CoNpoTHBIIEHUE
IIPOBOJHMKA. Y I€JIbHOE CONPOTHBIICHHE BellecTBa. 3akoH Oma ais ydacTKa IIeNH.
[TocnenoBarenbHOE U MapajuIENbHOE COEJUHEHUE TPOBOJHUKOB.

Pabora u mourHoCTh 3nekTpuueckoro Toka. 3akoH Jlxoyns—JleHua. DnekTpuueckue
LENH U OTPeOUTENHN AIeKTpUYecKol s3Hepruu B ObITy. KopoTkoe 3ambIkaHue.
ITocTostHHBIE MarHUThl. B3anMOIEHCTBHE ITOCTOSHHBIX MarHMTOB. MarHuTHoOE MoOJe.
MaruutHoe mosne 3eMiM M €ro 3HadeHHe Ul KM3HM Ha 3emute. OmneiT Opcrena.
MarauTHoe 1oJse 3JeKTpUUecKoro Toka. IIpuMeHeHne 31eKTpOMarHUTOB B TEXHHKE.
JleiicTBrE MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUraTEIb TOCTOSTHHOTO
Toka. lcnonbp3oBaHue »dneKkTpoABUraTesNeldl B TEXHUYECKHX YCTPOMCTBAX M Ha
TpPaHCIOPTE.

Onpitel  @apanes. SBneHue snekTpoMarHUTHOM wuHAyKuuu. IlpaBmwio Jlenna.
OnextporeHepatop. CriocoObl MOMydeHUs SJEKTPUIECKON dHEPTruu. DIEKTPOCTAHIIUH
Ha BO300HOBJISIEMbIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pona aneKTpUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEIL.
YCTpOoKCTBO U AEMCTBUE DIIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs UHTYKITHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpOBOHUKY W TUATEKTPUKH.

MoaenupoBaHHE CUIOBBIX JIMHUM JJIEKTPUYECKOTO TOJIS.

HcTouyHMKH TTOCTOSTHHOTO TOKA.

JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEeKTPUYECKHUM TOK B )KHUJIKOCTH.

. I'a30BBIi1 pa3ps.

. I3mepeHnue cuibpl Toka aMIepMeTpoM.

. I3MepeHnue 21eKTpruuecKoro HanpsyKEHUs! BOJIBTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHUM.

. B3aumoeiicTBuE MOCTOSIHHBIX MarHUTOB.
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MO,Z[GJII/IpOBaHI/Ie HCBO3MOXHOCTHU pa3aCICHUA ITOJIFOCOB MarHura.

OmneiT OpcTena.

MarsnuTtHoe nosue Toka. JIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DJIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUH.

OmnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimeol.

OMnBITH O HAOIIOCHUIO SJIEKTPU3AIUHU Tl MHAYKIIUEH U MPU COMTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.
COopka u mpoBepka pabOoTHI NMEKTPUIESCKON IIENH MOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepeHue u perympoBaHHe HANIPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBICHUS
PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  DJIEKTPUYECKOTO  CONMPOTHUBICHUS
MIPOBOHKKA OT €T0 JIJTMHBI, TUIOIIA ! TIONIEPEYHOT0 CCUCHHS M MaTepHala.

[IpoBepka mpaBuUiia CIOXKEHHS HAMNPSHKECHUH TMPU TOCIEIOBATEIBHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaIeIbHOM COSUHEHUH PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, UAYIIETO YEpe3 JaMIOYKy, OT HaIllpsLKEHUS
Ha HEn.

Onpenenenne KIIJ] narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMOZECUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO IOJIsI MOCTOSHHBIX MAarHUTOB NHpU UX OOBEAMHEHUU H
pa3JeIcHuN.

HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, IEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne nefcTBUsI MarHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

KoHncTpynpoBanue u nusydeHue padboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKH.

W3MEHEHMI 3HaYEHMS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKaA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanudyeckoe  JIBH)KECHHE. MarepuanbHass ~ TOYKA. Cucrema OTCYETA.
OTHOCUTENBHOCTh ~MEXAaHMYECKOTO JIBI)KEHHs. PaBHOMepHOE MNpSAMOJUHEHHOE
nBmwxenne. HepaBHoMepHOoe mnpsiMonvHeHHOe nBHkeHue. CpeaHsass U MIrHOBEHHas
CKOpOCTbB TeJIa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsMOJIMHEWHOE aBmkeHue. CBOOOTHOE TMajieHue.
Onbrtel [Nanuines.

PaBHOMeEpHOE ABMXKEHUE TTO OKPYX)HOCTH. [lepuon u yactota obOpamenus. JIluneitHas
Y yTJIOBasi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.
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Ilepsbiii 3akoH Herotona. Bropon 3axkoH Hsrorona. Tperunt 3akoH HeroToHa.
[IpuHIMI Cynepro3uIuK CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUsl CKOJIbXKEHUS, CHJIa TPEHUS
MIOKOS1, APYTUE BUbI TPEHUSI.

Cuna TAXKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOPEHHE CBOOOJIHOIO MAaJCHMS.
JBuxenue mianer Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocts u
HEPErPy3KH.

PaBHOBecHe mMaTepralbHONW TOYKHA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. U3menenue nmiynsca. MIMIynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota U MOIIHOCT. PaboTa cui TskecTH, ynpyroctH, Tpenus. CBssb
sHepruu U pabothl. IloTeHUManbHas SHEPrHs Tejia, MOAHATOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHnmManbHas 3Heprus cxxatoi npyxxunsl. Kunetnueckas sneprusi. Teopema
0 KMHETUYECKOM dHEPruu. 3aKOH COXPAHEHUs MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

HaGnroneHne MexaHM4YecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs NIPSMOIMHENHOTO ABUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMYECKUX IBJICHUHN, MPOUCXOSIIUX B cucTeMe oTcuéra «Temnexka
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3NKHU.
3aBUCHUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U IEHCTBYIOLIEH HAa HETO CUJIBI.
Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUU TEJL.

M3meHeHune Beca Tena IpU yCKOPEHHOM JBUKCHUU.

Ilepenaya nMIrynbca nIpyu B3anMOJEHCTBHAN TEII.

[TpeoOpa3oBaHus 3HEPTUM MIPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Habumronenne peakTMBHOTO JBUKEHMUS.

CoxpaHeHue MEXaHU4eCKOM 3HEPTuH MpHU CBOOOIHOM a/IEHUH.

CoxpaHeHue MEXaHUYEeCKOW SHEPTHH NPH JIBHKEHUU TeJla MO IeHCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomuvt u onvimol.

KoncTpynpoBanue Tpakta uisi pa3rOHa U JalbHEWIIEr0 PaBHOMEPHOTO ABM)KECHUS
[IapUKA WIH TEIEKKH.

Omnpenenenne cpenHeld CKOPOCTH CKONBXEHHs Opycka WM JBIDKEHHUS IIapuKa o
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHne ycKOpEeHHUS Tela MPU PAaBHOYCKOPEHHOM JBMJKEHHUH IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKEHHM 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €ClM TpPH PABHOYCKOPEHHOM JABI)KCHHHM 0€3 HavaabHOM
CKOPOCTH IyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JABJICHHUSI.

Omnpenenenne korpuueHTa TPEHUS CKOJIbKEHHUSL.

Omnpenenenne KECTKOCTU NPY>KUHBI.
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Omnpenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpU THOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckue Kos1ie0aHUsI M BOJHBI.

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUM: IEpUO/I, YacTOTa,
aMIMTyna. MaTteMaTuyeckuii U pYKUHHBIA MasTHUKU. [IpeBpamenue sHeprun npu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BwiHyxkaeHHsle kojeOanus. Pe3zonanc. Mexanuuyeckue
BosIHBL. CBOMCTBAa MeXaHW4eCcKuX BOJH. IIpononpHele U nmonepednsie BOHBL. [lnnHa
BOJIHBI U CKOpPOCTb €€ pacHpoCTpaHEeHHs. MexaHW4YecKue BOJHBI B TBEPAOM Tele,
CEICMMYECKHE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 m0J 1eHCTBUEM CHUJIbI TSDKECTH U CHJIBI YIIPYTOCTH.
Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacnpoctpanenune npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIENHN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomovt u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHUKA.
Ornpezesienne 4acTOThl U IEPHOJIa KOJIeOaHUil MPy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuoja KoJieOaHW TMOJBEHIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH MEpHOJa KoJMeOaHWH MPY>KMHHOTO MasiTHHKa OT MacChl
rpysa.

[TpoBepka HE3aBUCHMOCTH Tepuoja KoieOaHWil rpy3a, MOABEUIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OnBIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepHofa KojleOaHUW MPYKUHHOTO
MasTHUKA OT MAaCChI TPy3a U KECTKOCTU TIPYKUHBI.

H3mepeHne yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DIIeKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. [lIkanma 31n€KTpOMarHUTHBIX BOJH. MCHonb30BaHME 3JEKTPOMArHUTHBIX BOJIH
JISI COTOBOM CBSI3H.

DnexkTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.
CBolICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEIE CBOIiCTBaA CBETA.

Jlabopamopuvie pabomul u onvimol.
W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIJIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ sIBICHUS.
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JlyueBas monenp ceera. Mcrounnku cBera. [IpsmonnHeliHOe pacCipOCTpaHEHUE CBETA.
3atmennst ConHna u Jlynel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH OTpakKeHUs
CBETa.

[Ipenomnenue cBera. 3akoH mnpesomieHUs: cBera. [losHOe BHyTpeHHee OTpa)keHue
cBeta. Mcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOIAX.
Jlunza. Xon nmydeit B numH3e. Onruyeckas cucrema QoTtoarapara, MUKPOCKOINA H
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Pasnoxxenue Genoro cera B crekTp. OmnbiTel HpioToHa. CrojkeHue CHeKTpalbHbBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

[TpsaMonuHeiiHOe pacipocTpaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXkeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.

OnTuueckuil cBeTOBOA.

Xon styueit B coOMparomeit JiuHse.

Xop J1ydeil B paccenBarolei JIUH3E.

[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Tpunun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

. Monens rinasa.
. PaznoxxeHue Genoro cBeTa B CIEKTP.
. [Tomyuenue 6enoro cBera npu CI0KEHUU CBETa PA3HBIX I[BETOB.

Jlabopamopuwvie padbomovt u onvimol.

HccnenoBanue 3aBUCMOCTH yIJia OTPAXKEHHsI CBETOBOTO JIydya OT yrJja MajaeHusl.
N3ydeHne xapakTepUCTUK U300pakeHUs TpeIMETa B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEOMIICHHUSI CBETOBOTO Jyda OT yIJia MajJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMPArOLEei JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NpPU UX HAOIIOJEHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHS.

OmneiTel Pezepdopaa u minanerapHas mojens aroma. Mozens atoma bopa. Ucnyckanue
U TIOTJIONIEHHE cBeTa aToMOM. KBaHThI. JInHeiyaTele cieKTphl.

PamnoaktuBHOCTh. Anb(da, Oera- m ramma-usinydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas wmopgens atoMHoro szapa. HMsoromsl. PannoakTuBHBIE IIpEBpallCHHUS.
Ilepnon nomypacnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsJ0BOIO M MACCOBOIO YHUCEI. JHEPTuUs
CBS3M aTOMHBIX sijiep. CBsi3b Macchl M SHepruu. Peakiuu cuHTe3a U JIeleHus slep.
Hctounuku sHeprun ConHua U 3BE31.

Snepnas sHepreTuka. JIecTBUS paAMOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.
CrexTpsl pa3Iu4yHbIX Ta30B.

CnexTp BomopoJa.

Habmonenue TpekoB B kamepe Bunbcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYyYESHUH.
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Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlabopamopuvie pabomol u onvimol.

Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBaHue TPEKOB: M3MEPEHME HSHEPIrUM YaCTUIBI 110 TOPMO3HOMY IyTH (IIO
dboTorpadusm).

W3mepenue paanoakTUBHOTO (oHa.

IToBTOpHTE/IBLHO-0000 AN MOYJIb.

[ToBTOpUTENEHO-0000IAOIIMI  MOAYIb NpEAHA3HAYEH JUIsl CUCTEMATU3aluu U
00001IeHNs TPEIMETHOTO COJCPKAHUS U OIBITA JIEATEIFHOCTH, IPUOOPETEHHOTO MPH
U3y4eHUM BCEro Kypca (U3MKM, a Takke [uld IOATOTOBKM K OCHOBHOMY
rOCY/IapCTBEHHOMY 3K3aMEHy M0 (HU3UKE [UIsl OOYJArOIIMXCS, BBIOPABIIUX 3TOT
y4eOHBIN TIPEIMET.

[Ipy wu3y4eHMM JAHHOTO MOAYJS PpEANU3YIOTCSI M CHUCTEMATU3UPYIOTCS BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ecHeunmBaeTcsl AOCTHXKEHHE NPEAMETHBIX U
METalpeIMETHbIX  IUIAHUPYEMBIX  pPE3yJNbTaTOB  OOYy4YeHus, dbopmupyercs
€CTECTBCHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIEIOBAHUS
SBIICHUHA TIPUPOABI W TEXHHKH, OBJIAJICHUE YMEHUSAMHU OOBACHATH (pusmueckue
ABJICHUS, IPUMEHSS [IOIY4YECHHBIE 3HAaHUs, PEIIaTh 33Ja4l, B TOM YHCJIE KAYECTBCHHbIE
U DKCIEPUMEHTAJIbHbIE.

[TpyHIMIIMATBHO JEATEIBHOCTHBIN XapakTep JaHHOIO pas3felia pealu3yercs 3a CYET
TOr0, YTO 00Y4aIOLIMECs BBIMOIHSIIOT 33aHUsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IIOJIyYCHHbIX 3HAHUM DPACHO3HABATH M HAy4HO OOBACHATH (pusnueckue
SBJICHHS B OKPYXKAIOILEH ITPUPOJIE U TIOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJbl HUCCIIEAOBAaHUS (PU3MUYECKUX SBICHUH, B TOM 4HUCIIE
JUISI IPOBEPKU TUIIOTE3 U MOJYyYEHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HaydHble OCHOBBI Hambojee BaKHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MPAaKTHUYECKOrO HCIOIb30BaHUS Pa3IMYHbIX HCTOYHHUKOB
DHEPrMM Ha OCHOBE 3aKOHA NPEBPAIICHHUS M COXPAHEHHs BCEX M3BECTHBIX BHUIOB
SHEPIHH.

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 31€MEHThI COAEPKAHUSA
pasaeJa 3JIEeMEHTa
®U3UKA U EE POJIb B ITIO3HAHHM OKPYXAIOIIETO
MUPA
®usuka — Hayka O npupoze. fBneHus
MIPUPOJIBI. duznueckue SIBJICHMSL:
1.1 MEXaHUYECKHUE, TEIJIOBBIE,
1 AIEKTPUYECKUE, MAarHUTHBIE, CBETOBHIE,
3BYKOBBIE
dusznyeckrue BeNMUYUHBL.  M3mepeHue
12 ¢usnueckux  BenuuyuH.  DuU3MUECKue
’ npubopsl. IlorpemHocts  U3MepeHUH.
MexayHapoaHasi CUCTEMa AUHULL




1.3

EcrecTBeHHOHAY4YHBI METOJ TO3HAHUS:
HaONO/IeHUe, TOCTAaHOBKAa  HAYYHOTO
BOIIpOCa, BBIJIBHOKEHHE TUIIOTE3,
OKCIIEPUMEHT [0 TMPOBEPKE THUIOTE3,
00BbsICHEHHE HA0II01aEMOT0 SIBJIEHUS

1.4

1.5

Onucanue  QU3NYECKHX  SIBJICHUH  C
IIOMOILBIO MOJIEIIEH

[TpakTuyeckue paboOTHI:
HH##Par##HI3MepeHne pacCTOsTHUMN.
H#HHPar###3mepernne 00bEMa KUJIKOCTH
1 TBEPJIOTO TENA.
#HHHPar###OnpenencHue pa3MepoB
MaJbIX TeJl.

HiHParf##l13Mepenue Temneparypbl Ipu
MOMOIIM JKUIKOCTHOTO TEpPMOMETpa H
JATYNKA TEMIIEPaTyphl

I[TEPBOHAYAJIBHBIE = CBEJAEHUA O  CTPOEHUU

BEIIECTBA

2.1

#HH#Par##H#CTpoeHUE BEIIECTBA: aTOMbBI U
MOJIEKYJIb, HMX  pa3Mmepbl.  ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BEIIECTBA

2.2

23

#H##HPar#HH ]| BukeHre JacTHI] BelllecTBa.
CBsi3b CKOPOCTH JIBMDKCHMSI YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe aBukeHue,
T dy3us

B3anmogeiictBue  9acTHIl  BEIECTBa:
MPUTSKEHUE U OTTAJIKUBAHUE

24

HiHtPar### ArperaTHole COCTOSIHUS
BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U
TBEPABIX (KpUCTAJUTNYECKHX ) TeN.
B3anmMocss3b MEXIY CBOMCTBaMH
BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX ¥ UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5

2.6

OcoOeHHOCTH — arperaTHbIX COCTOSIHUM
BOJIbI

[TpakTyeckue paboOTHI:
##HPar###Ouenka  auaMmerpa  aToMma
METOAOM DsOB  (C  HCIIOJIb30BAaHHEM
dortorpaduii).

H###Par#H##OnbITBl  TO  HAOTIOJCHUIO
TEIJIOBOT'O PAaCUINPEHUs T'a30B.
HH#HPar#H#ONBITEL 110 0OHApY)KEHUIO
JIEUCTBUS CHII MOJIEKYJIIPHOTO
PUTSKESHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

3.2

Mexanuueckoe aBuxkeHue. PaBHomepHoe
Y HEpaBHOMEPHOE JBUKECHHE

###Par###Cropoctb. CpenHsisi CKOPOCTh



IIpU HEPaBHOMEPHOM JBHXEHHH. Pacuér
MyTU U BPEMECHH JIBUKCHHUS

33

SlBnenve wHepHUU. 3aKOH UWHEPIUH.
B3aumoneiictBue Ten  Kak  MpUYMHA
W3MEHEHUSI CKOPOCTH JBUXKEHUS Tell
Macca kak Mepa HHEpTHOCTH TeJja

3.4

#HHPart## notHocTh BemecTBa. CBA3L
IJIOTHOCTA C KOJIMYECTBOM MOJIEKYJ B
enuHuIEe 00BEMA BeIecTBa

3.5

3.6

3.7

Cuia Kak XapaKTEepPUCTHKA
B3aUMOJIEVCTBUS TEN

Cuna ynpyroctu u  3akoH  ['yka.
N3mepenue CHUIBI c MTOMOIIILIO
JIMHaMOMETpa

###HPar###SIBneHne TATOTEHHS W CHIIA

Tsokectd. Cua TSOHKECTH Ha  JAPYrux
miraHeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenusa. TpeHue CKOJIbXKEHUS U
TpeHHe MOKosA. TpeHue B MNpupoie u
TEXHUKE

3.9

#H#HPar#HH#HCnoxxeHne CHII,
HaIllpaBJICHHBIX 110 OJHOW  IPSAMOM.
PaBHOzeWcTBYIOIAs CHUII

3.10

[TpakTryeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO
JBYDKEHUS (IIapUKa B XKHMJKOCTH, MOJIENIH
ANEKTPUYECKOTO aBTOMOOWJSI M TaK
nanee). OnpeneneHue cpeaHed CKOpocTu
CKOJIb)KEHUsl Opycka WJIM IIapuKka IIo
HAKJIOHHOM miockocty. Omnpenenenue
IVIOTHOCTU  TBEpAOro Ttena. OnbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aegopmanyu) npyxuHbl OT
IIPUJIOKEHHOM CHJIBI. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI
TPEHMsSI CKOJIBXKEHHsA OT Beca Tela |
Xapakrepa COTIPUKACAIOLIUXCS
MIOBEPXHOCTEN

3.11

3.12

@u3nyeckue  SBICHHUS B NIPUPOJE:
MPUMEPBI  JIBUOKEHUSI C  Pa3IMYHBIMU
CKOPOCTSAMHU B JKHBOM M  HEXKHBOU
NpUPOAE, HEUCTBUE CHIIBI TPEHUS B
MPUPOJAE U TEXHUKE

TexHu4eckne ycTpoucTBa: JTHHAMOMETP,
MOALIUITHUKU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenne TtBEpHoro Ttena. CrocoObl
YMCHBIICHUA U YBCIIMYCHUA JAaBJICHUA
JlaBnerne rasza. 3aBHCHMOCTH JaBJICHHS
raza ot 00bémMa, TeMIepaTypsbl



4.3

[lepenava naBneHus TBEPABIMH TEJaMU,
JKUOKOCTSIMU U rasamMu. 3axkoH Ilackams.
[THeBMaTHUYECKHE MAIIIMHEL

4.4

4.5

3aBUCUMOCTh JaBJICHUS KHIKOCTH OT
riyouHbl. ['mapocraTudeckuii mapajokc.
CooOmaroruecs COCY/IbL.
['uapaBnuyeckre MEXaHU3MbI

Atmoctepa 3emsn U aTMocdepHoe
naBiieHue. [IpuYMHBI  CYIIECTBOBAaHUS
BO3IyIIHOW 0001049ku  3emau. OmbIT
Toppuuennu. 3aBUCUMOCTD
aTMOC(EpHOT0 JAaBICHHUS OT BBICOTHI HAJ
YPOBHEM MOPSI

4.6

H3mepeHne aTrMoc(epHOro JaBiCHHS.
[TpuGops! 11t U3MepeHus: atMochepHoro
JIaBJICHHSI

4.7

JleiictBue  JKHMIOKOCTA M rasa Ha
IIOIPYKEHHOE B HUX TEJIO.
BrelTankuBaromas  (apXmmenoBa) CHIIA.
3akoH Apxumena

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTHueckue pabOTHI:

HccnegoBanne 3aBUCHMOCTH Beca Tella B
BoJie OT 00béMa TOrpyXEHHOH B
KUIKOCTh 4actu Tena. OnpeneneHue
BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYOLIEH
Ha TENo, NOTIPYKEHHOE B KUIKOCTH.
IIposepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHUJIbI, JIEUCTBYIOLIEH
Ha TeJIO0 B JKMIKOCTH, OT MAacChl Teja.
OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHMOCTb  BBITAJIKABAIOIICH  CHIIBI,
JICUCTBYIOLIEH HA TEJIO B XKUIKOCTH, OT
00BbEMa MOrpyKEHHOM B JKUIKOCTh YacTH
T€Ja W OT INIOTHOCTH JKHIKOCTH.
KoncrpynpoBanue apeoMerpa 15 R) 0|
KOHCTPYUPOBAHUE JIOJKU U ONPEICICHUE
€€ Ipy30I0JbEMHOCTH

4.10

dusnyeckue SABICHUS B IPUPOJE:
BIUSHUE aTMOC(EepHOro JaBiI€HUS Ha
YKUBOW OpraHu3M, IjaBaHue pbI0

4.11

TexHuueckue YCTPOWCTBA:
coOOIaroIuecss COCYIbl, YCTPOHCTBO
BOJIOIIPOBOJA, THUJAPABIMYECKUN IIpecC,
MaHOMETD, OGapomeTp,  BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOITHOCTb, DOHEPTUA

5.1
5.2
5.3

Mexanuveckas pabora
Mexanudeckas MOITHOCTE
[Ipocteie MexaHW3MBI: pbIyar, OJIOK,




8 KJIACC

HAaKJIOHHAas IIJIOCKOCTb. [IpaBuno
paBHOBECHUsI pblyara
54 IIpumeHeHne  mpaBuia  paBHOBECHSA
) phIuara K 0JIOKy
«3o110TOE [IPaBUIIO» MEXaHUKH.
55 Koadduiment momne3sHoro  AecTBHS
MexaHu3MoB. [IpocTeie MexaHuU3Mbl B
OBITY M TEXHUKE
56 [TorenmansHas SHEPTUU Tela,
) HOJHITOr0 Hag 3eMIIeH
5.7 Kunernueckas sHeprus
[Tonnass mexaHudeckass sHEprus. 3aKOH
5.8 M3MEHEHUS U COXPAHEHHSI MEXaHUYECKOU
SHEPTrUu
[TpakTuyeckue paboOTHI:
#HPar###Onpenenienrie  pabOTBl  CHUITBI
TPEHUsT TPU PABHOMEPHOM JBUIKEHUU
59 TeJa MO TOPU30HTAIBHOW IOBEPXHOCTH.
' HccnenoBanue  yciaoBUM — paBHOBECHS
peruara. Msamepenue KIIJ[ HaxmoHHOM
IJTIOCKOCTH. H3yuenue 3aKOHA
COXpPAHEHHUsI MEXaHUYECKOW SHEPTUU
510 duznueckue SBJIEHUS B IPUPOJIE: phlUuaru
B TEJIE YeJIOBEKa
TexHuueckue YCTPOMCTBA: pb1yar,
511 MOJBIJKHBIM M HEMOABMIKHBIM  OJI0KH,
HaKJIOHHAs MJIOCKOCTH, MPOCTHIE
MEXaHHU3MBI B OBITY

Kon
pa3jiena

Koa yaemenra

HpOBepﬂeMme JIEMEHTBI COACPKAHUA

TEIIIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH
CTpoeHHs BellecTBa. Macca u pa3mepbl MoJieKysl. OTbITHI,

6.1 MIOATBEPKIAIOLINE OCHOBHBIE MIOJIOXKEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU

6.2 Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHHUI

' BemlecTBa. Kpucramumyeckue u amopdHbie Tena

6.3 OOmbsicHeHnE CBOﬁSTB ra3oB, XKUAKOCTEH U TBEEp,Z[BIX TN Ha
OCHOBE TOJIO’KEHU I MOJIEKYJIIPHOKMHETUYECKOM Teopun

6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS

6.5 TenioBoe pacumpenue u cxarue

6.6 Temnepatypa. CBs3b TeMIEPATyphl CO CKOPOCTBIO TEINIOBOTO
JIBVDKEHUS YaCTHIT

6.7 Buytpennsas osneprus. CnocoObl H3MEHEHMs] BHYTpPEHHEH

OHCPIUM: TCIUIONCpEaAada U COBCPIICHUC paGOTLI



6.8

Buapl Temsonepenaum:  TETUIONPOBOIHOCTh, KOHBEKIIHS,
W3IIy4eHUe

6.9
6.10

KommuectBo TeruioTel. Y aenbHas TEINIOEMKOCTD BEIIECTBA

TemooOMeH U TEMIIOBOE paBHOBECHE. Y paBHEHUE TEINIOBOTO
OanaHca

6.11

6.12

6.13

[InaBneHue u OTBepAEBaHUE KPUCTAUIMYECKUX BELIECTB.
VY enpHas TEraoTa niaBJICHUs

[Tapoobpa3zoBanue u koHjeHcanus. Vcnapenue. Kumnenwue.
VYaenbHas  Tersiora  mapooOpa3oBaHHUS.  3aBUCHMOCTD
TEMIEPATypPhbl KHTICHHUS OT aTMOC(HEPHOTO JaBICHHUS

BnaxunocTtn BO31yXa

6.14

BHCPFI/IH TOIIJINBA. y,Z[CJ'IBHaH TCILIOTA CropaHus

6.15

[Tpunnuner padoTsl TerioBbix apurareneid KIIJ[ Temimosoro
nBuratens. TerioBble JBUTaTeld MU 3allUTa OKPYKAIOIIEH
Cpebl

6.16

6.17

6.18

3aKOH COXpaHEHHsI W TPEBPAICHUS SHEPTHH B TEIUIOBBIX
nporieccax

[IpakTuueckue padbOTHI:

HH#HPar#H##0NbITBL O OOHApPY)KEHUIO  JACUCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKCHHUS.

HHHPar###ONbIThI o BBIpALLMBaAHUIO KPUCTAJLJIOB
IIOBAPEHHOM COJIM WM caxapa.

###Par#H##OnbIThl 10 HAOMIOIEHUIO TEIJIOBOTO PACIIUPEHUS
ra30B, )KUJKOCTEH U TBEPIBIX TEL.

##Par#H##OnpeneneHrie  JaBlIeHUS BO3AyxXa B OaJioHE
HITpUIIA.

#H##H#Parf##ONBITHI, JNEMOHCTPUPYIOIINE 3aBUCUMOCTh
JaBJICHHUS BO3QyXa OT ero o0bEéMa M HarpeBaHus WIH
OXJIaXK/ICHUS.

###Par### IpoBepka THUMOTE3bl JMHEHHOM 3aBUCUMOCTH
JUITMHBI CTOJIOMKA KHMJIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIepPaTypHhI.

#H##HPar##HabmoneHne M3MEHEHUS BHYTPEHHEH SHEepruu
TeJa B pe3yJbTaTe TEIJIoNnepeaayu U padoThl BHEITHUX CHUIIL.
#H##HPar##llccienoBanue  sIBIEHUS  TEIUIOOOMEHa  MpH
CMEIIMBAaHUH XOJOJAHOW U TOpSYEH BOJIBI.
H##HParf##OnpeeneHre KoJIM4ecTBa TEIJIOTHI, OJy4YEHHOTO
BOJIOM TpU TEIUNIOOOMEHE C HarpeTbiM MeETaUIMYECKUM
VIAHIPOM.

H#HH#Par###Onpenenenre yaeabHOU TEIIIOEMKOCTH BEIIECTBA.
###Par###ccneoBanue mpoliecca UCIapeHus.
H#HH##Par###Onpenenenue OTHOCUTETBHOMN BJIQYKHOCTH
BO3TyXa.

#HH#Parf##0npeneneHie  yIeIbHON TEIUIOTHl  IJIABJICHMUS
JbJA.

Ousznueckue  SBIEHUS B TPHUPOJE:  MOBEPXHOCTHOE
HaTSKEHHE U KalWJUIAPHBIC SBJICHUS B MPUPOJE, KPUCTAILIBI
B mnpupone, uznydeHue CoiHIla, 3aMep3aHHE BOJOEMOB,
MoOpcKue Opu3bl; 00pa3oBaHHe POCHl, TYMaHa, MHEsl, CHETa.

6.19

TexHnueckue yCTpPOWCTBA: KaIuJuIsiphl, IpUMEPBI



WCIOJIb30BaHUS  KPHUCTAUIOB, JKUIKOCTHBIH TEPMOMETD,
JATYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUJICHUSI JIOMOB,
TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, JABUraTeNb
BHYTPEHHETO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba posia aIeKTpUUYeCKuX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX  Tel.  3akoH  Kynona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apSDKCHHBIX TEI OT
BEJIMYUHBI 3aPS0B U PACCTOSTHUS MEXKY TEJIaMu)
Dnekrpuyueckoe rmozne. Hanpspk€HHOCTh — 3JIEKTPUUYECKOTro

7.3 nons. [IpuHIUMN Cymeprio3uiyy JIEKTPUUECKUX mojied (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snekTpuyeckux  3apsAioB.  DJIEMEHTapHbIN

7.4 anektpudyeckuid 3apsan. Crpoenue aroma. [IpoBomHukH U
JIADJICKTPUKU

7.5 3aKOH COXpaHEHHUs JICKTPUUECKOTr0 3apsiia

76 DIIEKTPUUYECKU I TOK. VYcnoBus CyILIECTBOBaHUS

’ AIEKTPUUYECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
) MarHuTHOE). DJIEKTPHYECKHUI TOK B )KHJIKOCTSIX U Ta3ax

78 Onektpuyeckas  menb. Cuia  ToKa.  DJIEKTPUYECKOE
HaIpsDKEHUE

79 ConpoTtuBiieHUe TMPOBOAHUKA. YJICJIBHOE COMPOTUBIICHUE
BCIIECTBA

7.10 3akon OMa 1t yqacTKa Lenu

711 IlocnegoBarensHOE i napajieabHOe COCIMHCHHEC
MIPOBOJIHUKOB

712 PaGota 1 MOIIHOCTH ANEKTpUYECKOro Toka. 3akoH J[koymst —
Jlenna

713 DNeKTpUuYecKre Ienu U TMOTPEOUTENTH  AIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

714 IlocTtosHAble MarHuTel. B3auMmoaelcTBHE  IOCTOSHHBIX
MarsuToB

715 MarnutHoe mojae. MarauTHoe mojie 3eMiIM U €ro 3HaueHHE
JUTS SKU3HU Ha 3eMiie

716 OmpiT Opcrena. MarHUTHOE T0JI€ AJIEKTPUYECKOTO TOKa.
[IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE
JleficTBe MAarHUTHOTO TOJsi Ha NPOBOJHUK C TOKOM.

717 BHGKTPOJIBI/IFaTeJ'IBV IMOCTOSHHOTO  TOKa. I/IvcnonLSOBaHHe
9JEKTPOJBUTaTeNell B TEXHMYECKMX YCTPOMCTBaX MU Ha
TpaHCTIOpTE

718 Onbrtel @apazes. SIBieHHE SIEKTPOMAarHUTHOW WHIYKIIVH.
[IpaBuno Jlenna
Onektporenepatop. CHocoObl MONXYYEHHS AIEKTPUUYECKOM

7.19 SHEPTHUH. DIIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX UCTOYHHKAX
SHEPIUU

790 [IpakTuueckue padbOTHI:

OneITel 1O Ha6JIIO,[[CHI/IIO QJICKTpHU3alUN TCJI I/IH,[[yKI_[Heﬁ u



IIPU CONPUKOCHOBEHMH.

UccnenoBanue  OeWCTBUSA  BJEKTPUYECKOrO  IMOJsA  HA
MIPOBOJIHUKY U JUDJICKTPUKHU.

COopka ® TmpoBepka pabOThI  DIIEKTPUYECKOW  IIeTH
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYILIErO 4epes
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucrope.

OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCHUMOCTh 3JIEKTPUUYECKOIrO
CONPOTHUBIICHUs IPOBOJHMKA OT €ro JUIMHBI, IUIOLIAJH
MONEPEYHOI0 CEYEHUsSI U MaTepuana.

IIpoBepka  mpaBwiIa  CIOXKEHUS  HANOPSDKECHUH  IIpU
[IOCJIEIOBATEIbHOM ~ COEMHEHUM  JBYX  PE3HCTOpPOB.
[IpoBepka mnpaBwmyia [ CHJIBI TOKa IpU IApAJLICIbHOM
COEIMHEHUH PE3UCTOPOB. Onpenenenue paboThI
JJEKTPUYECKOTO  TOKAa,  HMAYIIEro  4epe3  pe3ucTop.
OrnpezenieHne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEIISIEMON
Ha pesucrope. MccnepoBaHue 3aBUCHMOCTH CHIIBI TOKA,
WUIYLIEr0 Yepe3 JaMIIO4Ky, OT HampsDKeHUsT Ha Hel.
Omnpenenenue KIIJ HarpeBarelis. HccnenoBanue
MarHUTHOTO  B3aUMOJEHCTBUSI  MOCTOSIHHBIX ~ MAarHUTOB.
N3ydyeHre MarHUTHOIO IOJISI IOCTOSIHHBIX MAarHUTOB IPU UX
o0beIMHEHUH U pasfeneHud. VccnepoBaHue AecTBUS
NEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpenky. OnbIThl,
JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS
KaTyIIKX C TOKOM M MAarHWTa OT CHWJIbI TOKA W HAIPABIICHUS
TOKa B KaTymke. V3ydeHue NeHCTBUS MAarHUTHOIO IOJIS Ha
MPOBOAHUK ¢ TokoM. KoHcTpyupoBaHue u n3ydyeHue paboThbl
anekrpoasurarens. M3mepenue KII/I anexrponsurarenpHou
ycTaHOBKM.  ONBITBI 1O  KCCIEAOBAaHUIO  SIBJICHUS
MEKTPOMAarHUTHOM WHIYKIMU: HCCIEJOBAHUE W3MEHEHMU
3HA4YEHMS U HANPABIICHHUs] MHAYKIIMOHHOIO TOKa

dusnyeckue SBICHHUSI B IpUPOAC: DJICKTPUICCKUC SABJICHHUA B
aTMOC(l)epe, QJICKTPHUYCCTBO KHUBBIX OPraHU3MOB, MAIrHUTHOC

7.21 nosie 3eMiu, Apeld MOoJIF0COB, POJIb MArHUTHOTO TOJIS JIst
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHnueckue  ycTpoWCTBa:  3JIEKTPOCKON,  aMIIEpMETP,
BOJIbTMETP, pEOCTaT, CUETYMK JIJIEKTPUUYECKOW SHEpruw,
799 ANEKTPOOCBETUTEIIbHBIE npudopHI, HarpeBaTelIbHbIE
' ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MIpEI0XPAaHUTENH, AJIEKTPOMAarHur, AIIEKTPOJIBUTaTEIb
MIOCTOSIHHOTO TOKa, TeHEPaTop MOCTOSHHOIO TOKA
9 KJIACC
Kon
Kop anementa ITpoBepsieMble 2JIEMEHTHI COAEPIKAHUS
paszena
g MEXAHUWYECKUE SBJIEHUA
8.1 ‘MexaHquCKoe nBumkeHne. MartepuanpHas Touka. Cucrema




oTcuéra

8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKECHUSA

8.3 PaBHOMEpHOE NPAMOJIUHEITHOE ABUKEHUE

3.4 HepaBnomepnoe mnpsmonnHeliHoe naBuxeHue. Cpensss u
MTHOBEHHAsi CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKEHHE

8.6 CBoOoauoe magenue. OneiTel [ anunes
PaBHOMepHOE nBMKEHHUE O OKPYKHOCTH. [lepron u vacroTa

8.7 oOparmeHusl. JInneitnas u yriioBas CKOpOCTH.
LleHTpOoCTpEeMUTEITLHOE YCKOPEHUE

8.8 ITepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akon HeroToHa

8.11 [IpuHUUI Cynepro3uiu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

313 Cwita TpeHust: cujia TPEHHS CKOJIbKEHUS, CHJIa TPEHUS TIOKOS,
JIPYTH€ BUJBI TPEHUS

314 Cwia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHUE
CBOOOHOTO MaJCHUS

815 JBuxenune mnaHer Bokpyr Connua. [lepBas kocmuueckast
CKopocTh. HeBecoMoCTh U mieperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

317 PaBHOBecue TBEPAOro TeJa C 3aKPEIIEHHON OChIO BpallCHUS.
MowmeHT cunsl. L[eHTp TsixecTn

8.18 Nmnynsce Tena. U3menenue umnyibca. UMmysnbc cuibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTuBHOE ABHKEHHE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

322 Paborta cun TspkecTH, ynpyroct, TpeHus. CBsi3b dHEPTHUU U

) paboThI

823 [TorenumansHas SHEprus Tela, IMOIHATOTO Haj
MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHmanpHast SHEPTUS CKATOU MPY>KUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM SHEPT U

8.26 #H##Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH
[IpakTuueckue pabOTHI:
Onpenenenne cpeiaHeld CKOPOCTH CKOJNBKEHUS Opycka WM
JBIDKCHUSI TIapUKa MO0 HAKJIOHHOM Tiockoct. OmnpeneneHue
YCKOpPEHHUSl Teia NpH PAaBHOYCKOPEHHOM JABUKEHUU IO
HAKJIOHHOH IIJIOCKOCTH.

27 WccnenoBanne 3aBUCUMOCTH IYyTH OT BpPEMEHU MpHU

PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauadbHON CKOPOCTH.
[IpoBepka runoTe3sbl: €ciii Ipu PaBHOYCKOPEHHOM JIBHXKEHUH
0e3 Ha4aJIbHOW CKOPOCTH MyTH OTHOCSITCS KakK Psijl HEUETHBIX
YyuCcel, TO COOTBETCTBYIOIIME MPOMEKYTKH  BPEMEHHU
OJIMHAKOBHI.

WccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUS OT



8.28

8.29

CWJIBI HOpMasibHOTO JaBieHus. Onpenenenue kKodpuiueHTa
TpeHUs1 CKONbXeHus. OrnpeaerneHne KECTKOCTU TMPYKHUHBL.
Onpenenenne pabOThl CHUJIIBI TPEHHUS MPU PaBHOMEPHOM
JBUKEHUM  Te€jla [0 TIOPU30HTAIBHOM  MOBEPXHOCTH.
Omnpenenenue padoThl CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a C
UCTIOJIb30BAHUEM HEMOIBI)KHOTO U TIOABHKHOTO OJIOKOB

dusnueckue SBICHUS B MPUPOJAE: TPUIUBB U OTJIHBBI,
nBukeHre miuaHeT CONHEYHOM  CHCTEMbI, pEaKTUBHOE
JIBU’KEHUE KUBBIX OPraHU3MOB

TexHu4eckue yCcTpOMCTBA: CIUAOMETP, AATYUKHU I10JIOKECHUS,
pPacCTOSHUS U YCKOPEHHUSI, PAKEThI

10

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarenpHoe maBuxkeHue. OCHOBHbIE —XapaKTEPHCTHKH
Kose0aHui: Iepro/I, YacTOTa, aMIUIUTY 1A

Matematuueckuii U TpYXUHHBIA MasTHUKU. [IpeBpaieHue
SHEPTUHU MPHU KOJIeOATETHHOM JBUKEHUN

3aryxaoomue  KosebaHus.  BblHyXIeHHBbIE — KOJIeOaHMS.
Pe3onanc

94

9.5
9.6

9.7

Mexanuyeckue BoHbL. (CBOHCTBA MEXaHUYECKHUX BOJIH.
[IpononbHele W MOIEpedHbIE BOJHBL. JlIMHA BOJIHBI U
CKOpPOCTb €€ pacnpocTpaHeHus. MexaHU4ecKkue BOJHBI B
TBEPAOM TeJIE€, CEICMUYECKUE BOJIHBI

3Byk. [')poMKkoCTb U BbICcOTa 3BYKa. OTpakeHuE 3ByKa
WHu(pa3Byk U yiabTpa3ByK

[TpakTuueckue paboThI:

Omnpenenenue YacCTOTHI u nepuoa Kose0aHui
MaTEeMaTU4YeCKOro MasTHUKA.

Omnpenenenne 4acTOThl M NEpUOAA KoJeOaHUH NMPY>KUHHOTO
MasTHHKA

HccnenoBanue 3aBUCUMOCTH nepuoa Kosie0aHui
MIOJBEIICHHOI0 K HUTH Ipy3a OT JJIMHBI HUTH. MccnenoBanue
3aBHCHMOCTH IepHoJa KoJeOaHul NMPyKMHHOTO MasgTHHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBHCHMOCTH MepHoia KojaeOaHHii
rpy3a, MOJBEIIEHHOIO K HUTH, OT MAacChl Ipy3a U *KECTKOCTH
npyxuHsbl. I3mepenne yckopeHus cBOOOIHOTO MaIeHUs

9.8

@u3NYeCKUe SBIEHUS B IPUPOAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CENCMUYECKHE BOJIHBI, IIYHAMH,
3X0

9.9

TexHuueckue  yCcTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
YIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE  ToJe.  DJIEKTPOMArHUTHBIE  BOJIHBIL.

101 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

10.3 OneKTpoMariuTHass npupojga cBera. CKOpoCTh — CBeTa.
BoaHOBBIE CBOMCTBA CBETA
[TpakTuyeckue pabOTHI:

10.4 W3yueHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBIO

MOOMIIBHOTO TeneoHa



11

12

10.5

dusnueckue SBICHUS B MPUPOJIE: OMOJIIOTHYECKOE JEHCTBHE
BUJIMMOTO, yIBTPaQHOIETOBOTO n PEHTI€HOBCKOTO
W3JTy4CHU I

10.6

TexHumueckne YCTpOﬁCTBaZ HCIIOJIB30BaHHUC
SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

11.1
11.2

11.3

11.4

JlyueBas mojnensb cBera. MicTouHuKHY cBeTa

IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA

Otpaxenune cBera. llnockoe 3epkano. 3aKOH OTpaKeHUs
cBeTa

IIpenomnienue cBerta. 3akoH mnpenomieHus csera. [lonHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xop nyyel B IMH3E

11.6

11.7

OnTuueckass cucremMa (QoToanmapara, MHMKpPOCKONA U
TEJIECKOIA

I'ma3  kak  onTuyeckas  cucreMa.  biauM3opykocT U
JTAJIbHO30PKOCTh

11.8

11.9

Pasnoxxenue Oemoro cera B crektp. OmbiTel HbloTOHA.
CroxeHue crekTpaibHbIX 1IBETOB. [lucnepcus cera

[TpakTryeckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH yIJla OTPa)XCHHSI CBETOBOTO
Jqyda OT yIJjia najeHusl.

###Par#HH#113yueHne xapakTepuCTHUK M300pakeHUsl IpeameTa
B IUIOCKOM 3€pKajie.

###Par#H##llccnenoBanue 3aBUCHUMOCTH yIyla MPEIOMIICHHS
CBETOBOI'0 Jlyya OT yIJIa MaJieHUs Ha TPaHMLE «BO3IYX —
CTEKJION.

##H#Par###] lonydyenue M300pakeHui c IIOMOILIBIO
coOMparoIIel TUH3HI.

Onpenenenre (OKYCHOTO PAaCCTOSHHUS U ONTHYECKOW CHIIBI
coOMparoIel TUH3HI.

OnbITHI IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

OnpITBIl  TO  BOCHPHATHIO I[BETa TPEAMETOB TMPH  UX
HaOJII0IEHUH Yepe3 IBETOBbIE (DUIBTPHI

11.10

®dusznyeckue sBiaeHus B npupoze: 3atmenust Connima u JIyHsl,
[[BETa TeJ, ONTHYECKHE siBJieHus B aTMocdepe (uBeT Heoa,

pedpaxius, pagyra, MEpax)

11.11

Texuuueckue yCTpOﬁCTBaZ OYKH, HCPUCKOII, (bOTO&HHapaT,
OIITUYCCKUE CBETOBOAbI

KBAHTOBGIE SABJIEHUA

12.1

12.2

OmnsiTel Pezepdopna u mianerapHast Mojaenb aroma. Mojenb
aroma bopa

Hcnyckanne W TOTJIOIIEHME cBeTa aroMoM. KBaHTBHL
JInHenyaTele CIIEKTPBI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3nydeHHs

124

12.5

Crpoenue aromHoOro sjapa. HyknoHHas Mopenb aTOMHOTO
sapa. U3oTomnsl
PamnoaxktuBHbie  mpeBpamieHus. llepwony  momypacmama
ATOMHBIX sIJEP



126 SAnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsSI0BOIO H
MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuun cunte3a u geneHus sgaep. VCTOYHUKM 3HEpruu
CoumnHiia 1 386311
12.9 SnepHas sHepreTuka. [lelicTBUE paMOAKTUBHBIX W3ITYyYECHHUM
Ha >KUBbIE OPTaHU3MBI
[TpakTuyeckue paboOTHI:
HaOnroneHue  CIUIOIIHBIX M JIMHEWYaTbIX  CIIEKTPOB
12.10 U3ITy4YEHHUS.
HccnenoBanue TPEKOB: H3MEPEHHME DSHEPrUM YacTHLBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusm).
M3Mepenue painoakTUBHOro hoHa
@usnueckue  ABIEHUA B IPUPOJE:  €CTECTBEHHBIN
.11 palMOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, pajHOaKTHBHO®
U3ITy4yeHue IIPUPOIHBIX MUHEPAJIOB, neiicTBue
paZlMOaKTUBHBIX U3JIyYEHUHN Ha OPraHU3M 4eJIOBEKa
.12 TexHuueckue yCTpONCTBA: CIEKTPOCKOI, WHAMBHIYaJIbHBIN
JIO3UMETp, KaMepa Buibcona

INNEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OI'2 110

Kox

PU3UKE

IIpoBepsieMblii 3JIEeMeHT COMePKAHUSA

1

MEXAHUWYECKUE ABJIEHUA

1.1

1.2

1.3

MexaHuuyeckoe IBMKEHUE. MaTepI/IaJ'IBHaH Touka. CucTemMa oTcuéTa.
OTHOCHUTEILHOCTh JABUXXCHU S

PaBHOMepHOE 1 HepaBHOMepHOE IBUkEeHHE. CpeaHsis ckopocTh. Popmyna ams
BBIYUCIICHUS CpelIHEH cKopocTH: Vv = S/t

PaBHOMepHOG pr[MOHHHCfIHOC JBHXKXCHUC. 3aBHCHMOCTD KOOpJAUHATHI TCJIa OT
BPEMCHH B CJIy4a€ PaBHOMEPHOTI'O HpﬂMOJ’IHHCﬁHOFO JABVKCHUA

(1) =x,+ut

['padukm 3aBUCUMOCTH OT BpEMEHM ISl MPOEKIIUU CKOPOCTH, TPOEKLIUU
NIEPEMEILICHMS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIUHEHHOM JABUKCHUU

1.4

3aBUCHMOCTD KOOpJAUHATHI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O
HpHMOJ'II/IHGI\/JIHOFO JBHKXCHHA:

-

El‘.
-le:f:l =1-.|;|: *f_ax * ey

<

(DOpMYJ'ILI I IPOCKIUU NIEPEMEIICHU A, TPOCKIUN CKOPOCTU U MPOCKIHNU YCKOPCHUA
IIpU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHKCHHUM



#2
5. (D) =vp, -r+ax-3.

U_\'('f) =Upy T4, 1,

a,(f)=canst,

a3 o]

-y T =2
Uay Uis “l 8y

['paduku 3aBUCUIMOCTH OT BPEMEHH U1 MPOEKIMU YCKOPEHUS, MPOESKIIUU CKOPOCTH,
IIPOEKIIUU [IEPEMELIEHHS, KOOPIMHATHI IPU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JIBUKEHHUH

CBoboanoe manenue. @opMyIibl, OMMCHIBAIOIITUE CBOOOHOE MAICHHUE TeJla 10
BEPTUKAIU (ABUKEHUE TEJIa BHU3 WM BBEPX OTHOCUTEIILHO MOBEPXHOCTH 3EMIIN).

1.5
['papuiky 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIMK YCKOPEHUS, TPOCKITUU CKOPOCTH U
KOOPJMHATHI TIPU CBOOOHOM MAJICHUH Tella TI0 BEPTHKAIH
CKopocCTh paBHOMEPHOTO JIBU>KEHHUS Tella 10 OKpyxHOCTH. HanpaBiienue ckopocTH.
®dopmyra /17151 BBIYUCICHHS CKOPOCTH Yepe3 panyc OKPYKHOCTH U TEPUOJT
oOpareHus:
o= iMR
T
LlenTpocTpemurensHoe yckopenue. HanpagiieHre HEHTPOCTPEMUTEIBHOIO YCKOPEHUS.
®opmyina 1151 BBIYUCICHHS YCKOPEHUS:
1.6 2
a. = L
5T R
dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUs:
V= 1
T
Macca. IInotHocTh BemecTBa. @opmyia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CIosKkeHue CHIl
1.9 SIBnenune unepuuu. Ilepseiit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEH HA TEIIO
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F_,
Tpenue nokost U TpeHUe CKOIbKeHUs1. DopMyIia JJ1sl BBIYUCIECHUS MOYJISI CUJIBI
112  TPCHHA CKOJIbKCHHS:

Frp:"l'""ll'r



Jedopmarnus Tena. Ynpyrue u Heynpyrue aegopmManuu. 3aKkoH ynpyroi aedopmammm
(3akoH ['yka):

113 F=k-Al
BcemupHoe Tsarorenne. 3aKkoH BCEMUPHOTO TATOTEHUS:
My -5
F=G L1 _2
R
114 Cuna tsoxectn. YckopeHue CBOOOHOTO TaICHHS.
dopmyiia s BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H OBepxXHOCTH 3emin: F = mg.
JiBmxenue manet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs 1
neperpy3ku
Hmnynbe Tena — BekTopHast pusnyeckas BeIMUnHa.
1.15 p=mo
Hmnynbe cucteMsl Tell. Mi3mMeHenue umiyibca. iMmynbe cuiibl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3AMKHYTOM CUCTEMBI Tel:
1.16 | p=myU +i,U, =const
PeakTuBHOE ABHKEHHE
Mexanuueckas pabora. @opmyina A BBIYMCICHUS paOOThI CUIIbL:
A=Fsoosa
MexaHuueckasi MOIIHOCTb:
1.17 4
N==
I
Kunernueckas u noreHmangbHas sHeprus. @opmya i BBIYMCIEHUS KHHETHYECKON
SHEpPruu:
HE_,?E
E.=——
2
1.1  Teopema o kuHeTHYECKOH SHEprun. PopMyia JUisl BEIYUCICHUS MOTCHIHATbHOM
’ SHEPIUU Tella, TIOAHATOrO
HaI 3eMIIEH:
E,=m gh
MexaHnuueckasi JHeprusi:
E=E;.+E »
1.19 .
3aKoH COXpaHEeHUs1 MeXaHnueckoi sHepruu. Gopmyrna i 3aK0OHa COXPaHEHHS
MEXaHWYECKON YHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpaiieHre MeXaHUYECKON SHEPTUuH MPU HAIWMYUU CHIIBI TPEHUSI.
1.20  IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.




Peraar. MomeHT cunbl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnan
A‘S&TI:E"IBEE&H

1.21

[aBiienue TBEpIOTO TENA.
dopmyiia 111 BBIYUCICHUS JABJICHUS TBEPIOTO Tea:
F
pP= G
Jlaiienue raza. ATMoc()epHOE JaBJIeHHE.
FI/I,I[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPU KUIKOCTH.
dopmyna s BBIYMCIICHMS TABJICHUS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opMyia Jijisl ONpPeeIeHUs BHITAIKUBAKOUIEH CHIIbI, I€UCTBYIOIIEH
Ha TEJIO, MOTPY>KEHHOE B KUJIKOCTh WM ra3:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIIABAHUC

1.24

1.25

Mexannueckue KonedaHus. AMIUTUTY/a, IEPUOJI U YacToTa Konebanuit. opmya,
CBSI3BIBAIOIIAS YACTOTY W MEPHO]T KOJIeOaHUH:

Marematnueckuil ¥ NIpy>KUHHBIM MasTHUKH. [IpeBpalienne sHepruu npu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aTYXaI-OH_II/Ie KoJIeOaHMsI. BLIHY)KIICHHBIG koJsieOanus. Pe3onanc

1.27

Mexanudeckue BOJHBI. [Ipo0obHbIC U TIONIEPEYHbIC BOJIHBIL. J[JIMHA BOJHBI M CKOPOCTh
pacrpocTpaHeHHUs BOJHBI:

h=v-T

1.28

1.29

3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha TPAHMIIE IBYX
cpen. Uudpa3Byk u ynbTpa3Byk

Ilpakmuueckue pabomol

H3mepenne cpeHen MII0THOCTH BEILIECTBA; ApXUMEIOBOM CUIIBL; )KECTKOCTH MPYKUHBIL;
Kod(puImeHTa TpeHHs CKOJIBKEHHS; paOOThI CHUJIBI TPEHUS, CHUJIBI YIIPYTOCTH; CpEIHEH
CKOPOCTH JIBIKEHUS OpycKa 10 HaKJIOHHOM MIIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKCHUH 110 HAKJIOHHOW TTOCKOCTH; YacTOTHI M IIepHUojia KoeOaHmid
MaTeMaTHYECKOTO MasTHUKA; YaCTOTHI U MepH0Jia KoJieOaHUH MPYKUHHOTO MasTHUKA,
MOMEHTA CHJIBI, ICHCTBYIONIETO Ha PhIYar; paboThl CHUJIBI YIPYTOCTH MPU TOAbEME
rpy3a C IMOMOIIBIO HETIOABMKHOTO OJI0Ka; pabOThI CUJIBI YIIPYTOCTH MIPH MOABEME
rpy3a ¢ MOMOIIBIO TTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela
M OT INIOTHOCTH >KUAKOCTH; HE3aBHCHMOCTH BRITAJIKMBAIOIICH CHJIBI OT MACCHI TeJa;




CHUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS U OT POJia TOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTEIIEHH Je(OpMaLlU MPYKUHBI;
YCKOpEHHUs: OpycKa OT yIJla HakJIOHa HalpaBJsioleil; neprozaa (4acToTsl) KojaebaHui
HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; NIEPHO/1a KoJeOaHUI MPYKMHHOTO MasiTHUKA OT
MAacChlI I'py3a 1 KECTKOCTH NPYKUHBI; HCCIIEI0BAaHUE HE3aBUCUMOCTH IIEPHOAA
KOJICOAHUH HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHUS
pblyara

Dusuueckue s6neHUs 6 npupode: TPUMEPbI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMU B
JKUBOU U HEXXUBOH IIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IIPUIINBBI U
OTJIMBBI, JBUKECHME III1aHeT CONHEYHOUM CUCTEMBI, PEAKTUBHOE ABM)KEHUE KUBBIX

130 OpPraHU3MOB, PHIYAry B TEJIC YEIOBEKA, BIUSHIE aTMOC(HEPHOTO JaBJICHUS HA KUBOK
OpraHu3M, IJIaBaHUE PbIO, BOCHPUATHE 3BYKOB )KMUBOTHBIMH, 3€MIIETPSICEHUE,
ceiicMMUYeCKHE BOJIHBI, LIyHAMH, 3X0
Texnuueckue ycmpoticmea.: CIUAOMETP, JaTYUKU TIOJI0XKEHUS, PACCTOSIHUSA U
YCKOpEHUS, IUHAMOMETP, MOJIIUITHUKH, PAKETBI, pblyar, OABM)KHBIN U HETIOABU KHBII

1.31  GyoKHM, HaKJIOHHAS MJIOCKOCTh, IIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJIONIPOBO/IA, THAPABIMYECKHH ITpecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BELIECTBA.

2.1 Mopnenu TBEpAOTO, KHUAKOIO U Ta3000pa3HOro COCTOSIHUI BEILIECTBA.
Kpucrannuueckue u amopgHble Teaa

29 JIBrmxkenue yactul BemiecTBa. CBsA3b CKOPOCTHU ABMKEHUS YACTHUL] C TEMIIEPATYPO.
BpoyHoBckoe nBmxenue, auddysus

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

24 TemioBoe paciIupeHue u cxatue

2.5 TemoBoe paBHOBECHE

26 Buyrpennss sueprus. Pabota u Teronepenaya Kak ciocoObl K3MEHEHUS! BHYTPEHHEH
SHEPrUu

2.7 Bunbl Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YEHUE
Harpeanue u oxnaxaenue ten. KoiauuecTBo TemIoThl. Y aelbHas TEIIOEMKOCTb:

28  QO=cm(t,—t,)
3aKOH COXpaHEHUs SHEPIUH B TEILUIOBBIX ITpOLeccax. Y paBHEHME TEILIOBOro OanaHca:

29 Q+0,+..=0
Hcnapenne n konaeHcanus. Vi3MeHeHne BHYTpEHHEN YHEPTUHU B MTPOLIECCE UCTIAPEHUS

2.10  u xoHneHcauuu. Kunenue »uakocTu. Y aenbHas TersoTa napoodpasosanus: L = Q/m

2.11  BnaxHOCTh BO3AYyXa
[TnaBnenue n kpucramumzanus. i3MeHeHrne BHyTpEeHHEH SHepTrun IpH IJIaBJIEHUU U
KpUCTAJIIIM3aLUu. Y IeNbHAs TEIUI0Ta IaBJIECHU:

2.12 0

- m
213 BHyTpeHHsIs sHEprus cropaHus TOIIMBA. Y IebHAsl TEIJIOTa CTOPaHus TOIJINBA: g =

O/m



2.14

[Tpuntumb! paboTh! TeroBbix Asuratenei. KI1J[ TrermmoBoro aeurarens

2.15

2.16

2.17

Ilpakmuueckue pabomul

N3smepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 IWIMH]PA; KOJIU4YeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJONH KOMHATHOM TeMIIepaTypbl (PUKCUPOBAHHOM Macchl, B
KOTOPYIO ONYILLIEH HarpeThlil MWINHAP; KOJIMUYECTBA TEIIOTHI, OTAAHHOI'O HATPETHIM
LWIMHIPOM, II0CJIE OIIyCKaHMsI €ro B BOAY KOMHAaTHOW TEMIIEPATyphl; OTHOCUTEIbHON
BJIKHOCTH BO3/lyXa; YI€JIbHOMU TEIUIOTHI IUIaBIEeHUs JibJa. MccnenoBanyue n3MeHeHUs
TeMIIepaTypbl BOAbI IPU Pa3IMYHBIX YCIOBUAX; SIBICHUS TEIIOOOMEHA U
CMELIMBAHUU XOJIOJHOW U ropsuei BOBbL; POLECCa UCTIAPECHUS

Dusuyeckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE W KAIIMIIISIPHBIC SIBICHUS
B IIPUPOJIC, KPUCTAILIBI B IPUPO/Ie, u3nydeHre ColHIa, 3aMep3aHne BOI0EMOB,
MOpCKHe Opu3bl; 00pa30BaHKUE POCHI, TyMaHa, HHEsl, CHeTa

Texnuueckue ycmpoticmea. KalWULIPBI, IPIMEpPHI HCIOIb30BaHHUS KPUCTAILIOB,
KUIAKOCTHBII TEPMOMETP, JaTYMK TEMIIEPaTypbl, TEPMOC, CHCTEMA OTOIJICHUSI JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOMHA, IBUraTEb BHYTPEHHETO CTOPaHUs
OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

SJIGKTpI/ISaI_[I/ISI TCII. IIBa BH A SJICKTPUUCCKUX 3aps10B

3.2

B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXpPAaHCHHA SJICKTPHUICCKOI'O 3apsaa

3.4

3.5

3.6

3.7

3.8

Onektpuueckoe nose. Hanpsx€HHocTh anekTpuueckoro nois. [punmun
CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (HAa KAYECTBEHHOM YPOBHE)

Hocurenu snexkrpuueckux 3apsaaoB. JelicTBUE 3JIEKTPUUECKOrO MOJs Ha
NEeKTpUYecKue 3apsapl. [[pOBOMHUKY U AUDIIEKTPUKHU

[TocTostHHBIN 25ekTpuyeckuil TOK. [leficTBUs anekTpuyeckoro Toka. Cuia Toka.

Hanpsoxenue.
I=q/t,U=A/q

DNEKTPUUECKOE CONIPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
R =pl/S

3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R

3.9

ITocaenoBarenpHOE COEAUHEHHE IIPOBOAHUKOB:

1, =1, U=U,+U,. R=R, +R,
HapannenLHoe COCIMHCHUE ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UsI=I+I;R=2.
’ 272

CMelaHHbIE COCAUHCHUS IMPOBOIHUKOB

3.10

3.11

Pabora u moutHOCTH 31€KTpUUecKkoro Toka. A = Ult, P = Ul

3akoH [[>xoyins — JIenna:

O=I"R-t




OmnbIT OpcTeaa. MarHuTHOE 1oJI€ TPSIMOro MPOBOJIHUKA ¢ TOKOM. JIMNHMY MarHUTHOM

3.12
WHIYKIAH

3.13  MarunuTtHOe 1oJie MOCTOSIHHOTO MaruuTa. BzanMoaeiicTBue moCTOSIHHBIX MarHUTOB

3.14  JlelicTBUE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM

3.15  Onsitel @apanes. fABnenue smekTpoMarauTHoN unaykuuu. [Ipasuno Jlenna
Ipaxmuyeckue pabomul
H3mepeHnue 37eKTpUUecKOro COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH IEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOIHUKE (PE3UCTOPHI,

316 JAMIIOYKa), OT HANPSKEHUSI HA KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COIIPOTUBIICHHUS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIAIU €r0 MONEPEYHOr0 CEYSHHSI U YIeTbHOTO
CONPOTHUBIICHUS.
[TpoBepka mpaBuiia AJs AIEKTPUUECKOTO HAMIPSKEHUS MIPU M1OCIIeJ0BATEIbHOM
COCIMHEHUH MPOBOJHUKOB; MPABUJIA ISl CHJIBI 3JIEKTPUUECKOTO TOKA MpU
napauieIbHOM COeIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI M JTAMIIOUKA)
Qu3suueckue s181eHUs 8 npupoode: ESKTPUICCKHE SIBICHUS B aTMochepe,

3.17  >MeKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMJIH, apelid MomcoB, Poib
MarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3emiie, TIOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 31€KTPOCKOTI, aMIIEPMETP, BOJIbTMETP, PEOCTaT, CUETUNK

318 AIEKTPUUYECKOM SHEPTUH, JEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTEIbHbIC
IEKTPOTIPUOOPHI (TIPUMEPHI ), FTEKTPUUECKUE TPEOXPAHUTEIH, FJICKTPOMArHUT,
AEKTPOABUTATENb IOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA

3.19 | DnextpomMarHuTHbIC BOJIHBI. [1IKana 371€KTpOMarHUTHBIX BOJIH

3.20  JlyueBas monenb cBeta. [IpsMonrHEiHOE paclipoOCTpaHEHHUE CBETA

3.21 | 3akoH orpaxkeHus cBera. [Lockoe 3epkaio

3.22  llpenomieHue cBeTa. 3aKOH MPEIIOMIIEHHUS CBETA

3.23 | Jluctiepcusi cBeTa

394 Jlunza. Xop nydeit B munze. DokycHoe paccTossHue TUH3bL. ONTHYeCKast CUiia JTUH3HI:

) D=1/F

3.25 | I'nma3 xak ontuyeckas cucrema. OnTuuecKkue npruoopsl
Ipaxmuueckue pabomul
HiHtPar#HH#113Mepenne onTUYECKOM cuiibl coOMparoIen JTMH3bL; (POKYCHOTO
paccTosiHusL coOuparolei JTMH3BI (TI0 CBOMCTBY paBEHCTBA pa3MepoB MpeIMeTa U
M300pakeHHs, KOTJIa TPEIMET PACIIOJIONKEH B JBOMHOM (OKYyCE), TOKa3aTENsI

3.26  mpenomIIeHHs CTEKJa.
###Par### ccnenoBanue CBOMCTBA N300PAKEHHU S, TIOTYUYEHHOTO C TTIOMOIIBIO
coOuparolie JTUH3bL, U3MEHEHUS (DOKYCHOTO PACCTOSTHUS JABYX CIOKEHHBIX JIMH3,
3aBUCHUMOCTH yTJia MPeIOMJICHHUS] CBETOBOTO JIy4a OT yIiia aJeHuUsl Ha TPAHUIIE
«BO3/yX — CTEKIJIO»

397 Qusuueckue saeneHus 6 npupode: 3atMmennst ConHira u JIyHsl, 11BeTa TN, ONTUYECKUE
sBieHus: B atMochepe (1BeT Heba, pedpakims, paayra, MUPax)

3.28  Texuuueckue ycmpoticmea: 0OYKH, IEPUCKOII, GoToaNmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBEBGIE ABJIEHUA

4.1 PagunoaktuBHOCTE. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiun anbda-u OeTa-pacnana

4.2 OmnsiTe Pesepdopaa mo paccesturo anbda-gactuil. [Inanerapras Mmogens aToMma

4.3 Cocras aromHoro spa. M3oronst

44 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUsI 3aPS0BOT0 U MaCCOBOTO YHCE




Qusuueckue s61eHUs 8 NpUpoOe: €CTECTBEHHBIN paJlO0aKTUBHBINA (OH, KOCMHUYECKHE
4.6 Jy4M, palMOaKTUBHOE U3JIy4€HHE IPUPOJAHBIX MUHEPAJIOB, JEHCTBUE PaAMOAKTHBHBIX
M3JIy4€HHUI Ha OPraHu3M YeJIOBEeKa

Texnuyeckue ycmpoticmea: CIEKTPOCKOIN, UHIUBUAYAIbHbBIN T103UMETD, Kamepa

4.7
Bunbcona, siepHas 3HEpreTuka

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydeHrue Qu3MKH Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAMpaBICHO HA JOCTH)KEHUE
JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00Pa30BATENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare uzyueHust pu3MKM Ha ypoBHE OCHOBHOI'O 0011ero 00pa3oBaHus y o0ydarouierocs
OyayT chopMupoOBaHBI CIIEAYIOMINE JINYHOCTHBIE PE3YIbTATHI B YACTH:

1) NaTpHOTHYECKOro0 BOCIIUTAHUS:

- TPOSIBIICHHE HMHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOHN (U3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3HUKOB;

2) TPaKAAHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- TOTOBHOCTh K aKTHMBHOMY y4acTHIO B OOCYXJICHHW OOIIECTBEHHO 3HAYUMBIX M ITHUECKUX
po0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) acTeTUYECKOr0 BOCIIUTAHUS:

- BOCHPHUATHE ICTETHUYECKUX KAYeCTB (M3NYECKONM HAyKH: €€ TapMOHHYHOTO ITOCTPOSHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) LIEeHHOCTH HAayYHOTO IMO3HAHUS:

- OCO3HaHME ILIEHHOCTH (PU3MYECKONH HAayKM KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

- pa3BUTHE HAY4HOM JTH0003HATENLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;

5) dbopMupoBaHUs KyIbTYpPbl 3J0POBbSI M SMOIIMOHATIBHOTO OJIarONOIydns:

- OCO3HaHHUE IIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTHU IpaBUJI O€30MacHOr0 MOBEIEHUSI HAa TPAHCIOPTE, HAa JI0POrax, ¢ AJNEKTPUUYECKUM U
TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTH HaBBIKA pedIIEKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa;

6) TPyJIOBOTO BOCITUTAHUS:

- aKTMBHOE y4yacTHE€ B PEIICHUWH MPAKTUYECKHX 3a1ad (B pamMKax CceMbd, 00pa30BaTesIbHON
OpraHu3aliy, ropoja, Kpas) TEXHOJIOITHYECKOM U COLMaIbHON HaIllpaBI€HHOCTH, TPEOYIOIIMX B
TOM 4Hcie U GU3NUECKUX 3HAHUH;

- HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) DKOJIOTUYECKOTO BOCITUTAHUS:

- OpUEHTalus Ha MpUMEHeHHe GU3NYECKUX 3HaHMM JUIs pelleHus 3afad B oOiactu
OKpYXKaroIllel Cpe/ibl, TUIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IOCIEICTBUMN IJIs
OKpYKarloIle Cpeibl;

- 0CO3HaHME ITT00ANBHOTO XapaKTepa 3KOJOTHUECKUX MPoOIeM U MMyTel UX pelIeHus;

8) amanTaiy K U3MEHSIOUIMMCS YCIOBUSAM COLIMAIbHOM U MPUPOIHON Cpeabl:

- IOTPEOHOCTH BO B3aWMOJICHCTBUU MPH BHIMOJIHEHUH UCCIEIOBAaHUNA U MPOEKTOB (PU3NUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESATEIBHOCTD;



- MOTPEOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHMIA, B TOM YHciie (OPMYIUPOBATH UAEH, TOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpEeMJICHUE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3M IPUPOIBI, OOIIECTBA M SKOHOMUKH, B
TOM YMCJI€ C UCIOJIb30BaHUEM (DPU3UUYECKUX 3HAHMIA;

- OLICHKAa CBOMX JCHCTBUH C Y4ETOM BIMSAHUSA Ha OKPYXKAIOIIYIO CpeAy, BO3MOXKHBIX
17100aJIbHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrate oCBOCHHsS MporpaMmbl M0 (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOyuwaromierocss OyayT chOpMHpPOBaHBI METANPEIMETHBIC pPEe3YJIbTATHI,
BKJIFOYAIOIIUE MO3HABATEIbHBIC YHHBEPCAIbHBbIC YUeOHBbIC CHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJIBbHBIC y‘leﬁl—lble JecTBUA

Bba3oBrle noruueckue neMCcTBUS:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);
® YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CPaBHCHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CIICJACTBCHHBIC CBSI3M TPU H3YYCHHH (U3NYCCKUX SIBICHUHA H
IPOIIECCOB, JIEJIaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEIUUHH;
® CaMOCTOSATENIFHO BBIOMpATh Crmocod pemieHus y4eOHOW (PU3MYECKON 3amaum
(cpaBHEHHE HECKOJBKMX BAPMAHTOB pEUICHHWs, BHIOOp HambOoliee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).
bazoBrbIe riccenoBaTenbCKUe JeHCTBUS:
®  ICIIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CaMOCTOSITEIHHO COCTaBICHHOMY IUIaHY ONBIT, HECJOXKHBIM
bu3nuecKkuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMUS;
® OIICHWBaTh Ha MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAINIO, TIOJYYCHHYIO B XOE
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;
® CaMOCTOATENHHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
POBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICTOBAHMS,
® [IPOrHO3UPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (PU3NUYECKUX MPOLECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.
Pa6ota ¢ nuadopmanmeii:
® TMPUMEHATh PAa3TMYHBIE METOJbI, HMHCTPYMEHTHI W 3alpOoChl NpHU TMOUCKE U OTOOpE
uH(GOpMAIIUY WIH JAaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHOM (hru3ndeckoi 3a1auu;
® AHAIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(MOPMAIHIO PAa3TMIHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;
® CaMOCTOSITENHHO BBIOMpATh ONTHMAIBHYIO (OpMy MpenacTaBieHus WHGOPMAIUU H
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAMarpaMMaMu, HHON
rpaduKoOl U UX KOMOMHAITUSIMU.
KoMMyHHUKaTHBHBIC YHUBEPCAIbHBIE YIeOHbIE IeH CTBUS:



B Xoie OOCyXJIeHHus y4eOHOro Mmarepuaia, pe3yibTaToB JabopaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKenaTeIbHOCTH OOIICHNUS;
COTIOCTABJIATH CBOM CYXICHHSI C CYXKJICHHSAMH JPYIrHX Yy4YacTHUKOB JHAJIOra,
0OHapyY>XMBATh PA3IUYKE U CXOJACTBO IMO3HIIHIA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyONMYHO  TPEJCTABISITH  PE3yAbTaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MMOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBHIYAIBHOU PaOOTHI
P PEIIEHNH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHS IO €€
JOCTHKEHUIO: PACIPEIeNIATh POJIM, 00CYKIATh MPOLECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUTAs Ka4eCTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTHUMH YICHAMU KOMAaH/IbI;
OIICHUBATh KA4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3zanus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B PA3IMUHBIX MOAXOAAX IPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN UHTEJIICKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IJIaH €€ H3MEHEHMUS,

OOBSICHATh MNPUYMHBI JIOCTHKEHUS (HEJOCTIDXKEHUS) pe3yabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIIE B XOJI BBIIOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyiIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 Ha MECTO APYroro YeIOBEKa B XOJ€ CIOPa WIN JUCKYCCUU HA HAYYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJBbTATHBI

K xoniy oby4yenust B 7 kiacce NMpeAMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHMS, HaOII0eHHE,
JKCIIEPUMEHT, MOJENb, TUIIOTE3a, €AWHUIBI (PU3UYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3Hoe), MEXaHUYeCKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopusl,



paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (audy3us, TEIUIOBOE IBUKEHHUE YaCcTUIl BEIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIVIEHHONM OCBK BpAlllCHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSAMH U razaMu, aTMoc(epHOe JaBJeHue, IJIaBaHUe Tell, IPeBPALICHUs
MEXaHUYECKOM HEPIUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKHUBOM INPUPOJIE, ACUCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYark B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTHh MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYIrOCTH, CHJA TSDKECTH, BEC Tella, CHJIa TPEHUsS, JaBIICHUE
(TBEpmOro Tesa, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT TMOJe3HOTO ACHWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAJIbHAs 3HEPrusi), IpU OMMCAHUM IPABHIBHO
TPaKTOBATh (PM3MUECKUI CMBICT HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NUEeCKUX BEJIMYMH, HAXOAUTHh (DOPMYJIBIL, CBSA3BIBAIOIIME AAHHYIO (PU3HMUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bu3nUecKuX BEIHYNH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
[IpaBUJia CJIOKEHUs cui (BAOJb OJHOM MpsiMOii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ IPAaBUIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM DHEPruu, IpU OTOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIHCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3NYECKUE SIBICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[Mil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0OBsACHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4yeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarbs pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE IJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hPU3NYECKON BETNUHHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TOMOIIU (PUINYECKUX
METOJIOB, B ONHCAHMM MCCIEAOBAHUS BBIJCIATH MPOBEPIEMOE MPEINOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPsieMble NPEANON0KEHUs, COOMPaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPELTHOCTH U3MEPEHUH;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTou C
MCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILLETOCs
Tela OT BPEMEHM JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa



00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHUS TEJ, CHJIBl YIIPYTOCTH OT YJJIMHEHHUS IPYKUHBI, BHITAJKUBAOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOHWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBHUH TIJIaBaHUS TN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEIOBaHMUs, COOMpaTh YCTAHOBKY M BBIIOJIHATH
U3MEpEeHus], clenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBaTh PE3yJbTaThl MOY4YCHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJAE MPEIJIOKEHHBIX TaOIUll U TpaduKOB,
JlenaTh BBIBOJBI 110 pe3ysIbTaTaM UCCIIEI0BAHMS;

® T[POBOJIUTH KOCBEHHbIE H3MEpeHHs] (U3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHs CKOJIBKEHHMs, [aBICHUE BO31yXa,
BBITAJIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3 PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
MHCTPYKIUU: [IPU BBINOJIHEHUU U3MEPEHUI cCOOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIIMUYMHBL;

e coOmomaTh MpaBWJa TEXHUKH Oe30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

e yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HEMOJIBWKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHA W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM Hacoc,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIE
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHMHA B TIOBCEJAHEBHOW KHM3HHU JUII OOECIICUCHHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpee;

® OCYLIECTBISATh OTOOpP HCTOYHUKOB HH(popmauuu B HHTepHeTe B COOTBETCTBUM C
3a/IaHHBIM TIOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOpast SBJISAETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

® UCMOJb30BATH NPU BBITOJHEHUH YyYeOHBIX 33/JaHUIl HayYHO-MOMYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro Co/Aep)KaHUs, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/IeTh NMpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® Co3/JaBaTh COOCTBEHHBIE KPAaTKHE MHUCHMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pu3nyeckoro cojepkaHus, B TOM 4Hcie MyOIUYHO JAenaTh
KpaTKHe COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM Yy4eOHBIX HCCIIEeIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IIPE3EHTALNEH;

® [IpU BBHINOJHEHUH Y4YE€OHBIX NMPOEKTOB U MCCIIEOBAHUIN pacrlpenessaTh 00S3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJAECUCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOIIHX.

K konHmy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

® JCIOJIB30BaTh IIOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U

MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIeCTBa, KpHUCTANIMYeCKHe U amopdHble Tena,



HACBILICHHBIN ¥ HEHACBILIECHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIS
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
110JI€, MPOBOJHUKU U JUAJIEKTPUKH, IMOCTOSHHBIA 3JIEKTPUUECKUN TOK, MAarHUTHOE
1oJe;

pa3iauyaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE W CXKaTHE, TEIUloNepenada, TEIIoBOe
paBHOBECHE, CMAauMBaHMUE, KalWULIPDHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALIUSA,
IIJIaBJICHUE, Kpuctajm3anuss  (OTBEpJEBaHuUE), KMIICHHE,  TeIulonepenaya
(TEeruIoNpOBOJHOCTb, KOHBEKLMSA, H3Iy4YEHUE), JIEKTpHU3alus Tej, B3auMoJelcTBue
3apsiioB, ACUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JACUCTBHE MarHUTHOIO IOJIA HAa NPOBOAHHMK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKLHS) ITI0 ONMCAHUI0O UX XapaKTepHbIX CBONMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4Hcie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBICHHUS B IPUPOAE, KpPUCTALIBl B mnpupone, usinydenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 00pa30BaHUE pOCHI, TyMaHa, UHEs, CHeEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocdepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, POJb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 3TOM MEPEBOAUThH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUYECKHUE SBJICHUS, UCIIOIb3Ysl (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJAEIbHAs TEIUIOTA IUIABJICHMS, YACIbHAas TeEIUIOTa
napooOpa3oBaHUs, yJelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQHUUHUEHT MOJIE3HOrO
JICHCTBHSI TEIJIOBOM MAILIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKHUU
3apsf, cuiaa TOKAa, DIIEKTPUYECKOE HAIPSDKEHUE, COINPOTUBICHHE IPOBOJHHUKA,
yZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHUILIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE IIOJIOKEHHS MOJIEKYISIPHO-KUHETUYECKON TEOpPUM CTPOCHUS BEIIECTBA,
OPUHLIMIT CYNEPHO3UIUHU ToJNed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsfa, 3akoH OMa nis ydacTka nenu, 3akoH J[xoyns—JleHna, 3aKkOoH COXpaHEHHs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaruin MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1—2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBIECHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3adaud B 2-3 JEWCTBUSA, HCIOJIBb3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pellleHus, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyUEHHOE 3HaUeHHE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh IPU TOMOLIM (PUIUUECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HMCCIENOBAHMS,  BBLACIATH  IPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLIEHWBATh IPaBWIBHOCTh IOpsSAKa IPOBENEHHUS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISIPHbIE SIBICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTHU IPOLIECCAa OCTHIBAHUS U HaIPEBAHUS IIPU U3IYyYEHUH OT LIBETA
U3Iydaome (momiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIAKOCTM W IUIOIIAAU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMO/JICICTBHE 3JIEKTPUUECKUX 3apAJ0B, B3aMMOJAEHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalM3alisl MAarHUTHBIX M0JIE€H MOCTOSIHHBIX MarHuTOB, JEMCTBUSI MAarHUTHOT'O I10JIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIIs
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMPATh
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYZOBaHMs, OIUCBHIBATH XOJA OIBITa U
(bopMyITUPOBATH BEIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

IIPOBOAMTH HCCIIEJOBAHHE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIUMYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEePEYHOro CEeUYEHHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IIPOBOIHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, COOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHS, CIETYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BEIBOIBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TeIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, paboTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaTb HKCIEPUMEHTAJIbHYIO YCTaHOBKY, Cleays
IPEeUI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

coOioaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha MX OMHUCAHMA (B TOM YHUCIIE: CHCT€Ma OTOIUIEHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIEKTPOOCBETHTEIbHbIE MPUOOPHI, HarpeBaTelbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIOJb3ys 3HAaHUS O CBOMCTBAaxX (U3MUYECKUX SBIECHUH U
HeoOxoauMble (PU3HUECKHEe 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHE YCTPONCTBA M W3MEPUTENIbHBIE MPUOOpPHI IO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAHMUS, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
NOPUBOANUTH TPUMEPHl (HAXOAUTH HMH(MOPMAIMIO O TMpHUMEpax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreueHus
0€30IacCHOCTH TpH OOpaIleHud ¢ NpUdOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3JI0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpese;

OCYILIECTBIISATh MOMCK HH(pOpManuu (uzndeckoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-IOMYJSPHYIO JINTEPATypy
(U3MUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,



BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHsA, 0000mas
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOIMYHO  NIPEJCTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKOMN
NESITeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTALIUCH;

IpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCIEIOBAHUN (PU3MUECKUX IPOLECCOB
pacrpenesaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JadaMH,
CIICIUTh 32 BBIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIAaJ B  JIEATEIBHOCTh  TIPYMIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 kiacce mpeIMETHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUalbHAs TOYKa, TPAEKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE,
MEXaHUYeCKHe KoleOaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3J€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOronieHus, anbda, Oera- M ramma-
U3JIy4E€HMS, U30TOIIBI, SJCPHAsl DJHEPIeTUKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHUE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBU)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXalolllue M BBIHYKJEHHBIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEHHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NPEJIOMIIEHHUE CBETA, II0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOr0 CHEKTpa H3Iy4YEeHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (pr3HUYecKoe SIBICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3UUECKUE SIBICHUS B IPUPOJIE: NMPHINBBI U OTJIMBBI, JBH)KEHUE IJIaHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJICHUS B  IPUPOJAE, OUOJOTMYEcKoe  JeicTBUE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PaAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JeiiCTBUE palMOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/7auy B Y4eOHYIO, BBIIENSATh CYIIECTBEHHBIE CBOWMCTBA (TMPU3HAKH)
(bu3nYECKUX SIBICHUN;

OTMCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIeHNe, yTh, YIJIOBas CKOPOCThb, CUJa TPEHUs, CUja YIPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHsI, BEC Tesa, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEeprus, MoJHAs MeXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KojieOaHWM, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTElb MIPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIOIb3YEMBIX



BEJIMYMH, OOO3HAUCHUS W EAWHHIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIUYMHY C JIPYTUMH BEJIHMYWHAMHU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIONIB3YS 3aKOH
COXPAHECHHS DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTCHHS, MPUHIUI CYMEPIO3UINH CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYIIbCa,
3aKOHBI OTPAXKCHHUS W TPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUsS 3apsIOBOTO U
MacCOBOIO YHCEN TMpHU SJIEPHBIX pPEaKIHsIX, NP 3TOM JaBaThb CJIIOBECHYIO
(GhOpMYyIMPOBKY 3aKOHA U 3aIlMCHIBATH M0 MATEMATHYECKOE BRIPAKCHHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPON Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKHX SBICHUM, (QUINYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

peaTte pacuéTHbIE 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YA
3aKOHBI U (HOpPMYIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/ladydl  3alHChIBaTh KPATKOE YCJIOBHE, BBISBISATh HEJOCTAIONINE WIIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOIUMBIC I PEIICHUs,
MPOBOAWTHh PAcY€Thl W OIEHUBATh PEATHCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
bu3nYECKOil BETUYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPU TIOMOIIH (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  ONKMCAaHWE  HUCCJICJOBAaHMS,  BBIICIATH  IPOBEPAEMOE
MPEIOJIOKEHNEe, OILICHUBATh MPABUWIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEIOBAHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YJIbTAThI HAOIIOACHHI U OIBITOB;

MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCHMOCTh
neproa KoJieOaHuid MPYKUHHOTO MAaITHUKA OT MAacChl Tpy3a U )KECTKOCTH NPYKUHBI
HE3aBHCHUMOCTh OT aMILTUTY/Ibl MAJIbIX KOJICOaHU, MPSIMOIIMHEHHOE pacCIpOCTPaHEHHE
CBETa, pa3lIOKEHHE OeJIoro CBeTa B CHEKTP, M3yYEHHUE CBOWCTB HU300pAKEHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B colOuparomiel IuH3e,
HAOJIFO/ICHUE CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB W3IYYCHHS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 N30BITOYHOTO HaOOpa 000pyI0BaHUS, OMUCHIBATH X0/ OIbITA U
€ro pe3yibTaThl, POPMYIUPOBATEH BHIBO/IHI,

MPOBOAWTh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss CpeaHee
3HauUEHUE H3MepsieMOl BeMUYUHBI ((POKYCHOE pAaCCTOSIHHE COOUparoiel IUH3BI),
000CHOBBIBAThH BHIOOpP crioco0a u3MepeHust (M3MEpPUTEIHHOTO MPUOopa);

MPOBOANTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEITUYMH C HUCIOJIb30BAHUEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
IBIDKEHUM 0€3 HaydalbHOM CKOPOCTH, TIepuoJa KoJieOaHWW MaTeMaTUYECKOTo
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH yIJa OTpa)X€HHs CBETa OT yrja MaJeHHs U
yrila MpeJoOMIICHHsI OT yTiia TMaJeHus): TUIAHUPOBATh HCCIICIOBAHNE, CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (UKCHpPOBATh pPE3yIbTaThl IOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BETUYHH B BUJE TAOMUI] U TpadUKOB, JIENAaTh BBIBOJBI MO Pe3yJIbTaTaM
WCCIICIOBAHMUS,

MIPOBOJINTh KOCBEHHBIE W3MEPCHHS (U3MYSCKUX BEIHYUH (CpeaHSsT CKOPOCTh |
YCKOPEHHE TeJla TPH PaBHOYCKOPEHHOM JIBIDKEHHUH, YCKOPEHHE CBOOOJHOTO IaJICHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, 4YacTOTa W TIEpUOJ KOJCOAHWH MATEMAaTHYECKOTO U TPYKHHHOTO
MasiTHUKOB, OITHYecKas CHJa COOMparoIield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUsS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJNHATH
U3MEpEHUs, Clenys MPEeJIOKEeHHON HHCTPYKIMH, BBIUMCIATH 3HAUYCHUE BEIMYUHBI U



AQHAIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHI;

coOmoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKK H3YYEHHBIX (M3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBIH HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IJIaHeTapHask MOJIEb aTOMa, HYKJIOHHAs: MOZIEJIb aTOMHOTO $171pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [1OJIOKEHHUS,
paccTosHUS M YCKOPEHHUs, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, (poToarnmapar, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncnosib3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX MPHUOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEUICHUU y4eOHO-
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl ISl MOCTPOCHUs M300pakeHUN B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30MacHOCTH NIpU OOpalleHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlEeH Cpese;

OCYIIECTBIISITh TMOUCK uHPoOpManuu (Qu3ndeckoro coaepxkanuss B HMHTepHere,
CaMOCTOSTENbHO (DOPMYJIHPYsST MOMCKOBBIA 3amMpoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IIPU BBIIOJHEHUM Y4YE€OHBIX 33JaHUIl HAyYHO-IOIMYJISIPHYIO JINTEpPATypy
(U3NYECKOr0 COJEp)KaHUs, CIPABOYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOILIEHHs Ha OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOTrO COJAEp)KaHUS, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEI0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKA U
COIIPOBOKIATh BBICTYIUIEHHE IIpe3eHTalel ¢ y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.

MPOBEPAEMBIE IPEJMETHBIE PE3YJBTATHBI OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC
Kon .
[TpoBepsiemMble  TpeIMETHbIE  pe3yJbTaThl ~ OCBOEGHUS  OCHOBHOM
TIPOBEPSEMOTO .
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJbTara
1.1 UCIOJIb30BATh U3yYCHHbIE TOHATHUS
10 pa3nuyath SBJICHUS 10 OMMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE
) OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SIBIICHUE
pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (U3UYECKUX SIBICHUH B
13 OKpY’KaloIleM MHUpe, B TOM 4uclie (pu3ndeckue SBJICHHUS B MPUPOJE, IpU

9TOM TIEPEBOAWTH TMPAKTUUECKYIO 3ajlady B Yy4eOHYIO, BBIICIITH
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SBICHUI



1.4

1.5

1.6

1.7

OIUCBIBATh U3yUYEHHbIE CBOMCTBA TeN M (PU3MUECKHUE SBIICHUS, UCIOIb3Ys
¢usznyeckue BEIMYMHBI, TPH ONUCAHMM MPABUIBHO TPaKTOBAaTb
(bu3n4ecKuil CMbICII UCIIOJIb3YEMBbIX BEIMUUH, UX 0003HAUEHUS U €AUHULIbI
(GU3NYECKUX BEJIMYMH, HAXOAUTHh (HOPMYJIBI, CBS3BIBAIOIIUE JTAHHYIO
(Gu3NYecKyr0 BEIMYUHY C JPYTMMHU BEIMYUMHAMHU, CTPOUTH TIpaduku
M3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH

XapaKTepU30BaTh CBONCTBA TeJ, (PU3NYCCKUE SBICHUS W MPOIIECCHI,
WCIIONb3Ysl WU3YYEHHBIE 3aKOHbl, IPU H3TOM JIaBaTb CJIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMMKUCHIBATh €T0 MATEMATUYECKOE BBIPAKCHIE

OOBSCHATH (PU3UYECKHE SBJICHHUS, TIPOIECCHl U CBOMCTBA TEIl, B TOM YHUCIIC
U B KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTUYECKHUX IIaroB ¢ onmopoi Ha 1 — 2 U3y4eHHBIX CBOWCTBA (PU3UUECKHUX
SIBIICHUH, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemare pacy€rHble 3a7auyd B | — 2 JEHCTBUS, HCIOJIb3YS 3aKOHBI U
(bopMmyibl, CBs3bIBaOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
yCIIOBUS 33/1a4yl 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOACTABIATh (PU3NUYECKHUE
BEIMYUHBI B (OPMYJIbl U IPOBOJUTH PAcU€Thl, HAXOJUTH CIIPABOYHbIE
JaHHbIE, HEOOXOUMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUUHOCTD
MOJIy4eHHOU (PU3NUEeCKON BETHUNHBI

1.8

1.9

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh IPU IOMOLIU
(U3MYECKUX METO/I0B, B OIIMCAHUU MCCIIEIOBAHUS BBIJICNIATh IPOBEPAEMOE
MpeanoyiokeHue  (rumoresy),  pasivuyaTb U MHTEPIPETUPOBATH
NIOJTyYeHHBIM pe3ynbTaT, HaXoAWTh OWIMOKM B XOJie OIbITa, JAejaTh
BBIBOJIBI 110 €T0 pe3ysbTaTaM

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUIO (PU3WYECKUX SBICHUU WIIH
buznueckux CBOIICTB TeN: dbopMynupoBath poBepsieMbIe
MIPEIOoJIOKEHUSI, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHus,
3aMMChIBaTh X0/ OMBITA U POPMYITHUPOBATH BHIBOIBI

1.10

BBINIOJHATh MPSIMBIE H3MEPEHUS C HCIOJb30BAHUEM aAHAJIOTOBBIX H
uu(ppoBBIX TNPUOOPOB, 3aMUCHIBaTH IOKa3aHUsS IMPUOOPOB € YUYETOM
3aJJaHHOI a0COTIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETMUUHBI OT
APYrol ¢ WCIOJB30BaHUEM MPAMBIX HM3MEPEHUM, Y4acTBOBaTb B
IUTAHUPOBAaHUM  y4eOHOTO HCCIIEZOBaHUs, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh WU3MEpPEHUs, cienysl MNPeAsIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE
MPEIIOKEHHBIX TaOauI U rpaduKoB, NeNaTh BBIBOJBI MO pe3yjbTaTaMm
HCCIEN0BaHUs

1.12

1.13

1.14

MPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYUH, CIEays
MPEII0KEHHOW WHCTPYKIUU: TPH BBIIOJHEHUH H3MEpPEHUil coOuparth
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

COOIOAATh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
obopymoBaHuEM

yKa3blBaTh MPUHILMUIIBI JIEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapakTepu30oBaTh MNPUHIMIIBI  JACWCTBUS H3YYEHHBIX HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C IMOMONIbIO MX ONMCAHUsA, UCIIOIb3YS 3HAHUS O
CBOMCTBaX (hPU3MYECKHX SBICHUH M HEOOXOIMMble (pU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH




1.15

NPUBOAUTL  TpPUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  IpPHUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3UYECKUX 3HAHWA B TIOBCETHEBHOM
YKU3HM JUIA 00ecTieueHHsT OE30IacCHOCTH MPH OOpalleHuH ¢ IpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHUS 3JI0POBbS W COONIOACHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAOIIEH cpele

1.16

OCYIIECTBJIATh OTOOpP HCTOYHHMKOB HMHpoOpManuu B ceTd HHTepHET B
COOTBETCTBUU C 3a/IaHHBIM IMOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAaHUH ¥ MYTEM CpaBHEHUS Pa3JUYHBIX HMCTOYHUKOB BBIICIATH
MH(OPMALIHIO, KOTOpasl SBISICTCS TPOTHBOPEYMBOW WM MOXET OBIThH
HEJIOCTOBEPHOMU

1.17

1.18

WCIIOJIb30BaTh MPH BBIMOJIHEHUU Y4YEOHBIX 3a/laHUN HAYyYHOIOMYJSPHYIO
auTepaTypy  (pu3mdeckoro - coaepKaHHs, CIPABOYHBIE MaTEepUAIIbI,
pecypcebl cetu MHTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBanus HHHOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIC W YCTHBIE COOOIICHHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB MH(OpMaIK GU3NIECKOro COACPIKAaHUSA, B TOM
quciie MyOJMMYHO JenaTh KpaTKue COOOIIEHHS O pe3yiabTaTax HpPOEKTOB
WIM Y4eOHBIX HCCIIEOBAaHUM, IpPU OSTOM TIPaMOTHO HCIOJIb30BaTh
W3YYeHHBI TOHATHUHHBIA ammapar Kypca (U3MKH, COIPOBOXKIATH
BBICTYIUUICHHME [TPE3EHTALIUEN

1.19

IpHU BBHIMOJIHEHUH Y4YeOHBIX TMPOEKTOB W HCCIECIOBAHUN paCTIpeieysaTh
00513aHHOCTH B IpyIIE€ B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJayaMH,
CIEIUTHh 3a BBIIOJHEHUEM IUIAHA JEWCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH  BKJIaJL B  JEATENIIBHOCTh  IpYMIbI,  BBICTpauBaTh
KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIHX

8 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble  TIpeIMETHBIE  pE3yJNbTaThl  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00I1I1ero 00pa3oBaHus

1.1

HCIIOJb30BaTh MMOHATHA

1.2

1.3

pasinyaTh ABJICHMS 110 ONHMCAHHUIO UX XaPAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBICHUE

pacrno3HaBaTh MpOSIBJIEHWE HW3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’KaloIlleM MHUpe, B TOM uucie (pU3NUecKue sBJICHUS B MPUPOJE, MPHU
9TOM TNEPEeBOAUTH MPAKTUYECKYI0 3aJady B Y4yeOHYyI0, BBIICIATH
CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SIBICHUHN

1.4

OINMCHIBAaTh W3YYEHHBIE CBOICTBA Tesl M (PU3NYECKUE SBIICHUS, UCIOJIb3YS
¢usnyeckue BENUYMHBL, TPU  ONHCAHUU  MPABUIBHO  TPAKTOBATh
(bu3MUecKui CMBICH HCIIOJIIb3YEMbIX BEIMUYWH, 00O3HAUEHUS U €IUHUIIBI
(¢U3NYEeCKUX BEIMYUH, HAXOAUTh (HOPMYJbI, CBSA3BIBAIOIIME JIAHHYIO
¢bu3NYeCKyl0 BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINUUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/I3I/IHCCKI/IC SABJICHUA W TPOUECCCHI,
HCIIOJIB3Ys HU3Yy4YCHHBIC 3aKOHBI, npu 9TOM  JaBaThb CJIOBCCHYIO
q)OpMyJII/IPOBKy 3daKOHA U 3a1MCbIBATh €T0 MAaTCMATHUYCCKOC BBIPAKCHUC

1.6

O0OBICHATH (I)I/ISI/I‘ICCKI/IC nponeccel " CBOMCTBaA TCJI, B TOM 4YHUCIIC U B
KOHTCKCTEC CI/ITyaIII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIIATH
IMPUYINHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH o0bsicHenne u3z 1 — 2



JIOTUYECKHUX IIIaroB ¢ MOMOIIBI0 | — 2 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3a7aud B 2 — 3 JEHCTBUS, MCIOJNb3Ys 3aKOHBI U
(bopMmyibl, cBs3bIBaONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHSI 3aJa4M 3alliChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTAaTOK
JAHHBIX JUI1 pelleHHus 3aJauyd, BbIOMpAaTh 3aKOHbl U (GOpMYyIIBL,
HEOOXOAUMBIE Uil €€ pelIeHus, NMPOBOAMTH pPACYETHl M CPaBHHUBATH
II0Jy4YEHHOE 3HaYeHHe (PU3NUYECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

paciio3HaBaTb HpO6JI€MBI, KOTOPBIE MOXHO PCIIUTHL IIPpU IIOMOIIHU
(bI/I3I/I‘IeCKI/IX MCTOOOB, HCIIONB3Yyd OIMMCAHUC HCCICAOBAaHHA, BbIACIATH
IIPOBEPAEMOC  IIPCAINOIOKECHUE, OLCHUBAThL IIPABUJIBHOCTL IIOPsAAKa
IMPOBCACHUA NUCCICAOBAaHN, ACJIaTh BbIBOAbI

MPOBOAWTHh OMBITHI TI0 HAONIONCHUIO (PU3UYECKUX SBICHUH WM
buznyecKkux CBOWCTB TeN: dbopmynupoBath poBepsieMble
MIPEIII0JIOKEHNS], COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMUSI,
OIMCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BHIBOBI

1.10

1.11

BBINOJIHATE IPSMbIE U3MEPEHHUS C UCIOIb30BAHUEM aHAJIOIOBBIX IPUOOPOB
U JaTYNKOB (PM3MYECKUX BEIUYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUH C
y4€TOM 3a/1aHHON aOCOJIFOTHON NOIPEIIHOCTH

MIPOBOJIUTH HUCCIIEOBAHUE 3aBUCUMOCTH OAHOHN (pU3MUECKOW BEIMYMHBI OT
IpYrol ¢ UCHOJb30BAaHUEM  IMPSAMBIX  WM3MEPEHUN:  IUIAHUPOBATH
HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIIOJIHATH H3MEPEHHUs, CIIEAys
IPEUIOKEHHOMY  IIJIaHy, (UKCHpOBaTh  pe3ysbTaThl  MOJTYYEHHOM
3aBHCUMOCTH B BUJE TAOJIUI] ¥ Tpa(UKOB, JAeIaTh BHIBOJIBI 110 PE3yJIbTaTaM
UCCIIEIOBAHMS

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (U3UUYECKUX BEIUYMH: IUIAHUPOBATH
U3MepeHusi, CcoOupaTh  SKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEAYs
MPEUI0KEHHONH MHCTPYKIIUH, U BBIYUCIISITh 3HAUCHNE BEJIMUHUHBI

1.13

1.14

coOIOAaTh MpaBHiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTopHBIM
o0opyaoBaHHEM

XapakTEepU30BaTh NPHUHIUIBI  JACHCTBUSA HW3YUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OINUCAHUS, UCTOJIb3Yys 3HAHUS O
CBOMCTBax (PU3UYECKHX SBJICHUH U  HEOOXOJUMbIE  (PU3UUECKHE
3aKOHOMEPHOCTHU

1.15

1.16

1.17

pacro3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHBIC
HpI/I60pI>I II10 ¢XeMaM " CXEMAaTHUu4YHbIM pI/ICYHKaM, COCTABJIATH CXCEMBbI
JJIEKTPUYECKUX  LENed C  IOCHEAOBAaTEIbHBIM U MapaJuleIbHBIM
COCIMHEHUEM SJIEMEHTOB, pazliuyasi YCIOBHBIE O0O3HAYEHHS SJIEMEHTOB
BJIEKTPUYECKUX LIETIEeH

NPUBOJUTh  HpHUMEpHl  (HaxoauTh  HWHGOpMALMIO O  IpUMepax)
MPAKTUYECKOTO HCIHOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HH sl 0oOecTieueHuss 0€30MacHOCTH TPH OOpallleHuy ¢ MpudopaMu U
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3/IOPOBBS U COOTIOACHHSI HOPM
AKOJIOTUYECKOTO TTOBEJICHHS B OKPYKAIOIIEH cpee

OCYIIECTBJIATh TMOUCK WHGOpPMAIUU (PU3UIECKOTO COAECpKaHUS B CETH
NuTepHeT, Ha OCHOBE MMEKOIIMXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIETSATh HHGOPMAIIHIO, KOTOPAs SBIISETCS
MIPOTUBOPEUUBOM UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCIOJIb30BaTh MPU BHITIOJHEHUH Y4E€OHBIX 3aJaHHi HAay4YHO-TIOMYISPHYIO
nuTepaTypy GU3HYECKOTO COACpKaHUsI, CIIPABOYHBIE MaTePUAIBI, PECYPCHI




cetu MHTepHer; BiameTh NpUEMAaMHU  KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBanus WHHOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KPAaTKHE YCTHBIC COOOIICHUS,
0000mast wHMOpPMAIMI0O H3 HECKOJbKMX HMCTOYHUKOB (PU3HUECKOTO
COJIEp’KaHusi, B TOM 4HCIE MYyOJUYHO TMPEACTaBIATh PE3yJIbTaThl
MPOCKTHOM WJIM HWCCIIEN0BATEIbLCKOW NESATEIbHOCTH, MPH 3TOM T'PaMOTHO
UCTOJb30BaTh M3YYEHHBIH TOHATUHHBIA ammapaT Kypca (DU3HKH,
COMPOBOXKIATh BBICTYIUICHUE TIPE3EHTAIIMECH

1.20

IpU  BBINOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEAOBaHUN (PU3NYECKUX
MPOIIECCOB pacHpeAeisaTh OOSI3aHHOCTH B TpYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3a/1a4yaMU, CIEAUTh 3a BBIIOJHEHHUEM IUIaHA ACHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OILEHHBATh COOCTBEHHBIH BKJIal B
NEeATEIbHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3periaTth KOH(MIUKTHI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbpTarta

[IpoBepsieMble  mpeIMETHbIE  PE3yJbTaTbl  OCBOEHUS ~ OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus

1.1
1.2

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

pa3ianvaTh SABJCHUA 110 OMMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYHOIIUX JAHHOC (I)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIEHUE H3YYEHHBIX (U3MYECKHX SIBIEHUH B
OKpYXarollleM MUpPE, B TOM 4McCie PU3NYECKUE SIBJICHUS B MPUPOJE, NIPU
3TOM MEPEeBOAMTH IPAKTHUECKYIO 3aJadyy B y4yeOHYI0, BBIICIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUIN

ONMCHIBATh U3yUEHHBIE CBOWCTBA TeN U (PU3MUECKUE SIBICHMSI, UCTIOIb3YS
¢u3nyeckue BETUYMHBI, MPH OMHMCAHUM MPABUIBHO TPAKTOBATh
(¢u3NYECKUN CMBICT HCIIONb3YyEMbIX BEIUYMH, 0003HAUEHUSI U €AUHMIIBI
(Gu3nUecKUX BEIMYUH, HAXOAUTH (OPMYINbI, CBS3bIBAIOIIUE JaHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYrUMH BEJIWYMHAMH, CTPOUTH TI'papUKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/I3I/ILI€CKI/IC SABJICHUSA W NPOLECCHI,
HCIIOJIB3YysAT  HM3YUCHHBIC 3aKOHBLI, IIpHU OJ3TOM JaBaTb  CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3aIUMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

1.7

1.8

OOBSCHATh (U3NYECKHE TPOLECCHl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalui MPAaKTUKO-OPUEHTUPOBAHHOIO XapAaKTEPA: BBIABIATH
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OObsCHEHHe u3z 2 — 3
JIOTMYECKHUX II1aroB C MOMOIIBIO 2 — 3 M3YyUEHHBIX CBOWCTBA (pU3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacu€THble 3aJayd (OmUparoluecs Ha cucrtemMy u3z 2 — 3
YpaBHEHMI), UCIOIB3Ys 3aKOHBI U (POPMYIIBL, CBSI3bIBAOLINE (PU3NUECKHE
BCJIMYMHBI: Ha OCHOBC aHalM3a YCJIOBHUA 3aJadyd 3alluCbIBaThb KpPaTKOC
yCIIOBHE, BBISBIIATH HEAOCTAIONINE WM W30BITOUHBIE JAaHHbIE, BHIOUPAThH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUISI PEIlIEHUs], IPOBOJUTH PACUEThl U
OLICHMBATh PEAIUCTHYHOCTh IOJYYEHHOTO 3HadyeHus (uznyeckon
BCJIMYNHBI

pacrno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU IOMOIIH
(U3NUECKUX METO/OB, HCIIOJIb3Ysl ONMCAaHME MWCCIEIOBAaHUS, BBIICIATh



MPOBEPSIEMOE  MPEANONIOKEHHE, OICHUBATh MPABUIBLHOCTh MOPSAIKA
MPOBEACHUS  HMCCIIEIOBAHUS, JENaThb BBIBOJbI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOJIIOIEHUH U OIBITOB

1.9

1.10

IPOBOAUTH OMNBITHI O HAOMIOACHUIO (U3MYECKUX SBICHUM WU
(U3NYECKUX CBOMCTB TEN: CAaMOCTOSTENILHO COOMpATh YCTAHOBKY W3
n30bITOYHOTO Habopa OOOpYyIOBaHUS, OMHUCHIBATH XOJ OMNBITA U €ro
pe3yabTaThl, (POPMYITHPOBATH BBIBOIBI

IPOBOJUTH NMPH HEOOXOAMMOCTH CEPUIO MPSIMbIX W3MEPEHUH, OMpeaessis
cpeiHee 3HAUCHHWE H3MeEpsAeMOil BeMUUMHBI ((POKYCHOE pacCTOsSHHE
coOuparonield JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a HW3MEpEeHus
(M3MepuTeIHLHOTO TPUOOpPa)

1.11

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHHI: IUIAHUPOBATh HCCIEIOBAHMUE,
CaMOCTOSITENIbHO  cOOMpaTh YCTaHOBKY, (UKCHUPOBATH PEe3yJbTaThbl
MOJIYYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEJIWYMH B BHJIC TaOJUIN
rpaduKoB, JeIaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHUS

1.12

1.13

IPOBOJUTH KOCBEHHbIE M3MEpEeHHs (PU3MUECKUX BEIMYMH: IJIAHHUPOBATh
U3MEpEeHUs, cOoOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJIHATH
U3MEpPEHUs, Cleys NMPeIIokKEeHHONM MHCTPYKLUUH, BBIYUCIATH 3HAYECHUE
BEIMYMHBl M aHAJIU3UPOBATh IIOJIyYEHHBIC PpE3YJbTaThl C Y4ETOM
3aJIaHHOM ITOTPEIIHOCTH U3MEPEHUHN

coOmonaTh NpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
1ab0paTOPHBIM 000PYIOBaHHEM

1.14

1.15

pasinyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (QU3UUYECKUX MOJAETeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYCYHBIH HCTOUYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO si/ipa

XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX OMMCAHHUSA, HUCIIONb3Yys 3HAHUS O
cBOiicTBax (u3MUecKUX sBIEHUH UM HeoOXoaumble (U3HUYECKHE
3aKOHOMEPHOCTH

1.16

1.17

UCIOJIb30BaTh CXEMbI U CXeMaTHUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKHX IMPOIECCOB
OpU pElIeHUH Y4eOHO-NPaKTHUUECKUX 3aJay, ONTHYECKUEe CXEeMbl s
MIOCTPOEHHUS N300paKEHUH B IMJIOCKOM 3€pKajie M cOOMparouieil TuH3e

NPUBOANTH  TpuUMephl  (HaXOIuUTh HMHMOpMAIMIO O  TpUMepax)
NPAaKTUYECKOr0 MCIOJb30BaHUSA (U3UYECKUX 3HAHUM B IOBCEIHEBHOU
KHU3HU Ui o0ecredeHns 6e30MacHOCTH IpU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3J0POBbS M COOJIOACHUS
HOPM 9KOJIOTHYECKOT'0 TMOBE/ICHUS B OKPYXKAIOLIEH cpere

1.18

1.19

OCYILIECTBIISATh MOUCK HH(pOpMAIMU (PU3MUECKOr0 COJAEp>KaHHUs B CETH
HuTepHeT, caMocTOsTeNbHO (HOPMYIHUPYsI TOUCKOBBIN 3a1poc, HaXOIUTh
MYTH ONpPEEICHUs JOCTOBEPHOCTH MOJYyYeHHON MH(POpPMAalliU Ha OCHOBE
MMEOIINXCS 3HAHUH U JTOITOJIHUTENIbHBIX HCTOYHUKOB

MCIIOJIb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 3a/laHuil HAYyYHO-IOMYIISIPHYIO
auTepatypy  (HU3MYECKOro  COJIEp)KaHus, CIpPAaBOYHbIE MaTepHalbl,
pecypcebl cetn IHTEepHET; BiajeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3aBaTb COOCTBEHHbBIE IMUCHMEHHBIC U YCTHBIC COO6IJ.I€HI/ISI Ha OCHOBC
I/IH(l)OpMaHI/II/I N3 HCECKOJIBKHUX HNCTOYHHKOB (1)1/131/1'—1601(01"0 COJACPpIKaHMA,




myOIMYHO MPEJCTaBISATh pe3yNIbTaThl MIPOEKTHOM WIH
HCCHGHOB&T@HBCKOﬁ ACATCIBHOCTH, IIPU 3TOM I'PpaMOTHO HCIIOJIB30BAaTh
M3YYCHHBII TOHATUHHBIA ammaparT H3y4yaeMoro pasjena (QU3uKu u
CONPOBOXAATh BBICTYIUICHHE IMPE3CHTAlMEel ¢ Y4EToM OCOOE€HHOCTEH
ayJIMTOPUU CBEPCTHUKOB

1.21

IpPU BBHINOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEIOBaHUM (PU3nMueckux
IPOIIECCOB PACHpeAesaTh O0A3aHHOCTH B TPYINIE B COOTBETCTBHU C
MIOCTaBJICHHBIMU 33J1a4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IIJIaHA JIEUCTBUI U
KOpPpEKTHpOBaTh €ro, aJcKBAaTHO OLIEHWBATh COOCTBEHHBIH BKJIaa B
JIeATEITbHOCTh CPYIIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMO/ICIICTBHE, IPOSBIISSi TOTOBHOCTh pa3pemaTh KOH(IUKTHI

IMPOBEPAEMBIE HA OI'2 IO ®UBUKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHUS OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
IPOBEPSAEMOTO
TpeOOBaHUSA

[IpoBepsieMbie TpeOOBaHHMS K MPEIMETHBIM pe3ylbTaTaM 0a30BOTrO
YPOBHSI OCBOCHHSI OCHOBHOH 0Opa30BATEIbHOU MPOrPAaMMBI OCHOBHOTO
obmero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3NKU B HAYYHOUM KapTHHE MHPA; CHOPMUPOBAHHOCTh
0a30BbIX INPEJCTABIECHUNH O 3aKOHOMEPHOH CBSA3M M II03HABAaEMOCTH
ABIIGHUH  TPUPOABI, O POIU  DOKCIepUMEHTa B  (QHU3HUKE, O
cucreMoobOpa3yomeil poiar (U3NKH B Pa3BUTHUH ECTECTBEHHBIX HAyYK,
TEXHUKHU M TEXHOJIOTHUl, 00 3BOMIONNH (PU3NUECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHUpA, O BKJa/€ POCCUMCKUX U
3apyOeKHBIX  Y4YEHBIX-(DU3UKOB B  pa3BUTHE HAyKH, OOBICHEHUE
IIPOLIECCOB OKPYIKAIOILIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUJAX MaTepuu (BELIECTBO U MOJE), O ABMKEHHH KaK crocobe
CYILLIECTBOBaHMUSI MaTepUu, 00 aTOMHO-MOJEKYJISPHOW TEOPUM CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHHM MPHUPOJIBI (MEXaHUUECKUX,
TEIUIOBBIX, JJEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHME pa3Iuyarhb
SBJICHUS 110 OIMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SBJICHUE; YMEHHE PAclIO3HABATh
NPOSIBIIEHUE HM3YYEHHBIX (M3NYECKUX SIBJICHUH B OKpYXKAIOIIEM MHUDE,
BBIJIEJISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

BJ'I&}ICHI/IC OCHOBAMHM ITOHSTHUMHOI'O arrmapara 1 CUMBOJIMYECKOI'0 A3bIKa
(1)I/ISI/II(I/I U HUCIOJIb30BAHUC HX I PCIICHUA y‘Ie6HBIX 3aa4;, YMCHUC
XapaKTCPHU30BaATh CBOMCTBaA TCI, (1)H31/I‘ICCKI/IC ABJICHUSA W TIIPOLCCCHI,
HCIIOJIb3Y q)YHI[aMCHTaHBHLIe 1 OMIINPHUYCCKUC 3aKOHBI

YMeHne OmuchiBaTh U3YYEHHBIE CBOWMCTBA Tel W (DU3MUECKHE SIBICHUSA,
HCTIONB3YS (PU3UIECKUE BETUIHHBI

Brnanenue ocHoBaMH METOJIOB HAYYHOT'O TO3HAHUS C YUETOM COOJIIOIEHUS
npaBui 0€30MacHOro Tpyia: HaOMoIeHHE (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITENIbHO COOMpPAaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M3
JTAHHOTO Habopa 000py10BaHMS 10 UHCTPYKIIMH, OTIMCHIBATH XOJ] OIbITA U
3aMUChIBaTh €T0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

IPOBE/ICHUE TPSAMBIX U KOCBEHHBIX HM3MEpEHHH (U3NYECKUX BEITUYMH:
YMEHHE  IUIAHUPOBAaTh  H3MEpPEHHUs,  CaMOCTOSTEIbHO  COOMpPATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY IO MHCTPYKIMH, BBIYMCIIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIM3UPOBATh IMOJIYYEHHbIE pE3YyJbTaThl C Y4ETOM
3aJJaHHOW MTOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;



NPOBEJCHUE  HECIOXKHBIX  OKCHEPHUMEHTAIBHBIX  HCCIIECJOBAHMIA;
CaMOCTOSITENIFHO cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U IMPOBOIUTH
UCCJIEJOBAaHHUE 110 MHCTPYKIIMHU, MPEACTABIIATh HOITY4YCHHbIE 3aBUCHMOCTH
¢u3nveckux BeIMYMH B BHAE TaOMUI U TrpaduKOB, YYUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeIOBAHHS

[TonnmaHue XapakTepHBIX CBOWCTB (pU3NYECKUX MOJeNel (MaTepuaabHas
TOYKa, a0COIIOTHO TBEPOE TENIO, MOJEIU CTPOSHHS ra30B, KUIKOCTEH U
TBEPABIX TEJ, IUIaHETapHAsI MOJENb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOT'O
S7Ipa) U YMEHUE IPUMEHSTh UX JUTsl OObSICHEHUS (PU3HUECKUX MPOIIECCOB

YMmenne o0bACHATh (pU3NYecKHe MPOIECcChl M CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B
YACTHOCTH, BBIABIATh IPUYUHHO-CIIEJICTBEHHBIE CBA3M M CTPOUTH
00BSICHEHHE C OMOPOl Ha H3y4YEHHbIE CBOMCTBA (PU3UYECKUX SIBJICHMUIA,
¢du3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pewmarth pacuéTHele 3azauu (Ha 0Oaze 2 — 3 ypaBHEHui),
UCIMOJIb3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIIME (PU3NYECKHE BETUUMHBI, B
YaCTHOCTH, 3alIMChIBaTh KpaTKo€ YCJI0BUC 3ajJa4u, BBISBIIATD
HE/IOCTAaIoIMe JaHHbIe, BBIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
JUist €€ pelleHus, HCIO0JIb30BAaTh CIIPABOYHBIE JAHHBIE, IPOBOAUTH
pacyéTbl M  OLEHHMBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYCHMS
(Gu3NYECKON BEIMYMHBI, YMEHHE ONPEIENATh Pa3MEPHOCTh (DU3HMUECKOMN
BEJIMYMHBI, [TOJY4YEHHOH ITpH peLICHUH 3a7aui

YMeHue XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4YHCJ€ OBITOBBIX NPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOIMUYECKUX
IIPOLIECCOB IO MX OIMCAHUIO, HCIIOIb3ys 3HAaHUA O CBOMCTBAx
bu3nueckux siBICHUH U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH

10

11

YMeHre UCIOoIb30BaTh 3HAHUS O (PM3UUECKUX SBJICHUSAX B ITOBCETHEBHOMN
JKU3HU N1 obecrieyeHusi 0€30MacHOCTH MpU OOpalleHUH C OBITOBBIMU
npubopaMH U TEXHUYECKUMH YCTPOMCTBaMH, COXpPAHEHUs 3/I0pOBbS U
COOJIIOJIEHHS] HOPM JKOJIOTUYECKOTO TOBEACHUS B OKPYKAIOLIEH cpere;
NOHUMaHWe HeOoOXOAMMOCTH MpPHUMEHEHHsI JOCTHXKEHUH (U3MKU U
TEXHOJIOTHH JIIsl pallMOHAIBHOTO MPUPOI0NIOJIB30BAHUS

OnelT moHMCKa, mnpeoOpa3oBaHUs U TNPEACTaBICHUS HHpOpMaLUH
(Gu3n4ecKoro coAep)KaHus €  HUCIOJIb30BaHUEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; yMEHHE OILIEHUBAaTh JIOCTOBEPHOCTh
NOJYyYeHHOM HWHpOpMallMd HAa OCHOBE HUMEIOIIMXCS 3HAaHUM U
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPHU BBIMOJIHEHUU
yuyeOHbIX 3aJaHUi HAy4YHO-TIOMYJISIPHYIO JIMTEparypy (usuueckoro
COJIEp’KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl ceTtu HHTepHer;
BJaJieHHe 0a30BbIMU HaBBIKAMU MpeoOpa3oBaHMs UHPOPMALUU U3 OJTHOU
3HAKOBOM CHCTEMBI B JpPYIyl0; YyMEHHE CO37aBaTb COOCTBEHHbIE
NUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE WH(MOpPMaIUM U3
HECKOJIbKUX UCTOYHUKOB




4.

TemaTnueckoe IUIAHUPOBAHME

C YKazanueM KoJauiecrBa YacoB,

OTBOJAUMBIX HA OCBOEHHE KAXKI0H TeMbl, B TOM YHCJe ¢ y4eToM padoueit

nporpaMmMsbl BOCIIMTAHUSA
7 kaacce (2 gaca * 34 Henmenu = 68 4acoB)

Ne Tema Koa- JlesATeIbLHOCTH DJIeKTPOHHbIE
n/n BO YUYHUTEJIA C Y4€TOM (undposbie)
yacoB | padodeii nporpamMmMbl | oOpa3oBaTejbHbIE
BOCIIUTAHUS pecypchbl

1 | ®usuka — Hayka o 1 1.YcranoBienue bubmuorexa [JOK
npupoae. SBieHus JIOBEPUTENBbHBIX https://m.edsoo.ru/7f416194
npupoabl. dusznueckue OTHOIICHUN MEXIY
SIBJICHUSI YUUTEIIEM U €ro

2 | Mexanuueckue, 1 Y4YEHUKaMU,

TEIUIOBBIE, CTIIOCOOCTBYIOIINX
ANEKTPUYECKUE, MMO3UTUBHOMY
MarHuTHBIE, CBETOBBIE, BOCITPUSITHIO

3BYKOBBIC SIBJICHUS ydanumucs TpedoBaHum

3 | dusnueckre BEITUYNHEI 1 Y TIPOCHO YUHTEIS, bubnnoreka IIOK
U UX U3MEpPEHUE IIPUBJICYCHUIO UX https://m.edsoo.ru/7f416194

4 | Ypok-uccienoBanue 1 BHUMAaHUA K bubnuorexa [HOK
"U3mepenue 00CyxnaeMoi Ha ypoke | https://m.edsoo.ru/7f416194
TeMIIepaTypbl PH uH(pOpMaIny,

IIOMOIIH XKHUJIKOCTHOI'O AKTUBH3allUN UX
TEPMOMETpPA U AaTYUKA [103HABATEJIbHOM
TeMrneparypsl" JEeATEIbHOCTH.

5 | Kak ¢usuka u npyrue 1 2. Ucnonb3oBanue bubnnoreka IIOK
€CTECTBCHHBIC HAyKH BOCTIATATCJIbHBIX https://m.edsoo.ru/ff09f72a
W3YHAIOT IPHPOIY. BO3MOXKHOCTEN

. coJiepKaHusl y4eOHOTro
EcrecTBeHHOHay4HBIN
npeaMeTa, moaoop
METO/ MO3HAHUSI.
0 COOTBETCTBYIOIIUX
nucanue PU3nIecKux T h——
SIBJIGHUH C TIOMOILBIO 3. [IpuMeHeHHe Ha
MOAEICH YPOKE UHTEPAKTUBHBIX
6 1 bopM paboTbI bubnuoreka [JOK
yYanumxcs: https://m.edsoo.ru/7f416194
Ypoxk-uccienoBanue
" WHTEJUIEKTYalIbHBIX UTP,
[IpoBepka runoressi: o
N IpynmnoBoi paboThl WK
JAJIbHOCTH MOJETa
paloThI B Mapax,
IapuKa, mymeHHOTo
KOTOpBIE y4yaT
TOPU30HTAIBHO, TEM
IITKOJIbHUKOB
OouIblIIe, UeM OOJIBIIIE N
" KOMaHJTHOU paboTe u
BBICOTA ITyCKa .
B3aUMOJEICTBHIO C
JIPYTHMHA JCTHhMH

7 | CtpoeHue BemiecTna. 1 1. . I[IpuBneuenue bubmmoreka [JOK
OIBITHI, JOKa3bIBAIOIIHAE BHUMAaHMS MIKOJBHUKOB | https://m.edsoo.ru/ff09fe0a
JTUCKPETHOE CTPOECHUE K LIEHHOCTHOMY acCIEKTy
BelecTBa M3Yy4aeMbIX Ha ypoKax

8 | JABMXKeHue 4acTHI] 1 SIBJICHUH, opranu3auusa | bubanoreka IJOK

BEIECTBA

uX paboTsl ¢

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

9 | Ypok-uccnenopanue MOJIy4aeMOil Ha ypoKe bubnuotexa [JOK
«OT1BITEL IO COIIMAIbHO 3HAUYNMOU https://m.edsoo.ru/7f416194
HaOJIFOJEHUIO TEIJIOBOrO nHpopManuen —

PaCIHIMPEHHUS Ta30BY WHULIMMPOBAHUE €€

10 | ArperarHbie COCTOSHUS o0cyXIeHus, bu6nmoreka [IOK
BEIIECTBA BBICKA3bIBAHUS https://m.edsoo.ru/7f416194

11 | B3auMocBs3b MexXIY y4aliuMHCsl CBOCTO bu6nmoreka [IOK
CBOMCTBaMHU BEIIECTB B MHEHUS 110 €€ IIOBOAY, https://m.edsoo.ru/ff0a0378
Pa3HBIX arperaTHbIX BBIPAOOTKH CBOETO K
COCTOSIHUSIX U UX HEH OTHOIICHHUS.

ATOMHO MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobenHoct
arperaTHbIX COCTOSTHHUI
BOJIBI

12 | Mexanuueckoe 1. IlpumeHnenue Ha bubnnorexka HOK
IBUKECHUE. YpOKE MHTEPaKTUBHBIX | https://m.edsoo.ru/ff0a05c6
PaBHOMEpHOE 1 dbopm paboThI C
HEpPaBHOMEPHOE 00y4JaroIuMuUCH:

JIBHOKEHUE BKJIFOYEHHUE B YPOK

13 | Ckopoctb. Enunuiis WUTPOBBIX IIPOLIENYD, bu6nuoreka [IOK
CKOpPOCTH KOTOpBIE https://m.edsoo.ru/ff0a079c

14 CIOCOOCTBYIOT
Pacuer nmytu u BpemeHun HATDKUBATHIO bubnnoreka IIOK

MO3UTHBHBIX
JIBKCHUS MEKIIIHOCTHBIX https://m.edsoo.ru/ff0a0ae4
OTHOILIEHUH B KJIacce.

15 | Uuepuus. 3akoH 1. NauuupoBarts u
HHEPIINH. OIS KUBATh
Bzaflioaeﬁcmne Ten I/IC(I)[J?G;)OBEITGJIBCKYIO bubmnorexa LIOK

https://m.edsoo.ru/ff0a0c10
KaK MpUYHHA U3MEHEHUS JIeSITeIIbHOCTD
CKOPOCTH JIBHIKCHHUSI TEIl 00ydJaronmxcs B

16 | IlmoTHOCTH BelIeCcTBA. aMKax peaau3aniu

Pacuer MaCCBIHI;[I o0beMa EIMI/I I/IH)fI/IBI/IIlyaHI)HI)IX Bubmiorexa IIOK
https://m.edsoo.ru/ff0a0fee
Tena o ero IMJI0THOCTH U TPYIIIOBBIX

17 | JJaboparopnast pabota HCCJIEIOBATEIbCKUX
«Omnpenenenue MPOEKTOB, UTO ACT
TUTOTHOCTH TBEPOTO 00yJaromuMmcst
Telay BO3MOXKHOCTB

18 prUOOPECTH HABBIK bubmmnotexa LIOK
PelleHHe 33124 10 TeMe CaMOCTOSITENBHOTO https://m.edsoo.ru/ff0al23c
"ITnoTHOCTE BemecTna' PCIICHHA .

TEOPETHUUECKOU
pOOJIEMBI.

19 | Cuna kax 1. . Co3nganue ycnoBuit
XapaKTEPUCTHKA TSI TIOJTYYEHHMSI OTIBITa
B3aMMO/ICHCTBUS TEIL. SMOIIMOHAIIBHO-

Cuna ynpyroct. 3akoH OLIEHOYHOH
I'yka JIeSATCIIbHOCTH U
20 | JIaGopatopHas pabota COOCTBEHHBIX

«3yuenue
3aBUCUMOCTH

OLICHOYHBIX CY)KIICHI/Iﬁ
MMPUMEHHUTEIIBHO K



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

pacTsKEHUs
(medopmaniun)
IIPYKUHBI OT
IIPUJIOKEHHON CUJIBD)

TEOPETHYECKUM
MOCTPOEHUSM U
AKCIIEPUMEHTAIIbHBIM
CBEpIICHUSIM

21 | SIBneHME TATOTCHUA. buznyecKoil HayKu B
Cuna TsbKecTH LICJIOM,
22 | CBs3b MEXIY CHIION CTUMYJIMPOBAHUE
TSOKECTU U M U TeJa. aluxcs CO3HaTEIbHO
BeceTCena. Pela;fecline o I}/IIqOTLgeTCTBeHHO bubmorexa LHOK
" https://m.edsoo.ru/ff0al778
3ana4 rno reme "Cuna MOAXOAUTH K
TsKecTH" MOJTYYCHHIO 3HAHUM.
23 | Cua TsKeCTH Ha 2. Ilpumenenue Ha
JPYTUX IJIaHEeTaxX. YPOKE UHTCPAKTUBHBIX | bubnuorteka [JOK
dusuueckue ¢opm paboTet https://m.edsoo.ru/ff0al502
XapaKTECPUCTUKU IIJIAHET y4qamuxcs:
24 | U3mepenue cuil. HHTCJUICKTYaJIbHBIX bubnuorexa [HOK
JnHamomeTtp urp, CTUMYJIMPYIOIUX | https://m.edsoo.ru/ff0al8cc
25 Bec tena. HerecomocTh HOSHABATCILIYIO bubnmorexa OK
' MOTHBALIHIO https://m.edsoo.ru/ff0al778
26 | CnoxxeHue IBYX CHII, HIKOJIEHHKOB
HaIpaBJICHHBIX MO bubnmnoreka HOK
OJIHOM MPSAMOH. https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIas CHll
27 | Pemienue 3agad 1o TeMe
"PaBHonelicTByIOIIas
cun"
28 | TpeHue CKOIbXKEHUS U bubnmnorexka HOK
TpeHue nokos. TpeHue B https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHHUKE
29 | JIaboparopnas pabota 1. Opranuzanus bubnmnoreka [JOK
«3yuenue medcraa https://m.edsoo.ru/ff0alcc8
3aBUCUMOCTH CHJIBI SPYAUPOBAHHBIX
TPEHUS CKOJIbXKEHHUS OT 00ydJaromuxcst Haj uX
CHJIBI IaBTICHUS U HEYCNEBAIOIIUMHU
XapaxkTepa OJ/THOKJIACCHUKAMHU,
CONPUKACAIOIIUXCS Jaroriee 00yJarmumMes
TMOBEPXHOCTEIN» COLMAJIBHO 3HAYMMBbIN
30 | Pemenue 3aay Ha ONBIT cOTpyAHUYecTBa | bubmunoreka [JOK
ompeeeHue Y B3aUMHOU TTOMOIITH. https://m.edsoo.ru/ff0alde0
paBHOAEHCTBYIOLIEH 2. Co3gaHue
CHJTBI JIOBEPUTEIHHOTO
31 | Pemenue 3amad mmo IICUXOJIOTHYECKOTO
teMam: «Bec Tenay, KJIUMaTa B KJIacCe BO
«['papuueckoe BpeMs ypokKa.
M300paxKeHue Cui,
«Cunbi»,
«PaBHOACHCTBYIOIIAS
CHII»
32 | KonrponpHas paboTta o

TeMaM: «MeXaHn4YecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Tenay, «I'paduueckoe
M300paKeHHE CU,
«Cuib»

33 | daBnenue. CriocoObI 1. Opranuzanus B bubnuorexa [JOK
YMEHBIIEHUS U paMKax ypoka https://m.edsoo.ru/ff0a20a6
YBEJIMYCHHUS 1aBJICHUS MPOSIBIICHUS] aKTUBHOM

34 | JlaBleHue rasa. JKM3HEHHOM IO3UIIUH bu6nmoreka [IOK
3aBUCHMOCTD JaBJICHUS o0yyJaroumxcs https://m.edsoo.ru/ff0a2376
rasa ot oobéma,

TEMIIEPATYPHI

35 | [lepenada naBneHus bu6nmoreka [IOK
TBEPBIMU TEJIAMH, https://m.edsoo.ru/ff0a25b0
KUJKOCTSMH U Ta3aMH.
3akon [lackains

36 | /laBieHuE B )KHIKOCTH U 1. . Ilpumenenue Ha bu6nmoreka [IOK
rase, BbI3BaHHOE YpOKE€ UHTEPaKTUBHBIX | https://m.edsoo.ru/ff0a2718
JEHCTBUEM CHJIBI dbopm paboThl
TSOKECTH YYaIIUXCA:

37 | Pemenue 3amad mo TeMe MHTEJUIEKTyaJIbHBIX bubmuorexa [JOK
«/laBieHune B )KUAKOCTH Urp, cruMysmpyromux | https://m.edsoo.ru/ff0a2826
u ra3e. 3akoH [lackainsy» MO3HABATENIbHYIO

38 | Coobmiaromuecs MOTHBAIHIO bubnnoreka IIOK
COCY/JIbI IIKOJILHUKOB. https://m.edsoo.ru/ff0a2970

39 I'mpopaBnnueckuit mpecc bubmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 | MaHoMeTpBHI.

[TopuHeBoit
YKUJIKOCTHBIN HacoC

41 | Atmocdepa 3emin. 1. ®opMupoBanue
[TprunnbI TBOPYECKOI'0
CYILIECTBOBAHUS MBIIUICHUS] IPU
BO3yIIHOM 0007104YKH 3HakoMcTBe yuamumxcs | bubnuorexa [IOK
3emMiu. 3aBUCUMOCTh C OCHOBHBIMM 3TanaMu | https://m.edsoo.ru/ff0a2bSa
aTMochepHOoro MOJIyYEHUS] HAyUHBIX
JABJICHUS OT BBICOTHI 3HAHUU U C UMEBIIUMHU
HaJl ypOBHEM MODsI MECTO B UICTOPUU HAYKHU

42 | Bec Bo3ayxa. Hay4YHbIMU bubmmorexa [JOK
ATMocdepHOoe TaBIeHHe 3201y /I€HUSAMHU U https://m.edsoo.ru/ff0a2b5a

43 | Usmepenue OIIMOKaMH, C IENBIO Bubauoreka [IOK
aTMochepHOoro MOJTy4eHUS https://m.edsoo.ru/ff0a2da8
nasieHus. OneIT MPEACTABICHUS O
Toppuuennu CJI0)KHOCTH B

44 | 3aBUCUMOCTD HUCCICO0BAHUN bu6nuoreka [IOK
aTMOC(EPHOTO TPUPOJHBIX SBJICHUM U | https://m.edsoo.ru/ff0a2fc4
JOaBJICHUS OT BHICOTHI OCYHICCTBIICHUS
HaJl ypOBHEM MOPsI IICUXOJIOTUUECKOHU

45 | bapomeTp-anepous. MOATOTOBKU ydamMxcs | buonuoteka [IOK
ATMochepHoe 1aBiIeHHE K TBOPYECKOH https://m.edsoo.ru/ff0a2fc4
Ha pa3JIMYHbIX BBICOTAX ACATCIIPHOCTH B

46 | Pemenue 3a1a4 o Teme Oynmymem.

"AtMmochepHoe
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napieHue"

47 | JleiicTBHE KUIKOCTH U 1. [Ipumenenne Ha bu6nuoreka [IOK
raza Ha OTPYXEHHOE B YpOKE MHTEPAaKTUBHBIX | https://m.edsoo.ru/ff0a3276
HUX TeNo. ApX1UMea0Ba ¢dopm paboTsl ¢
cuiia 00y4JaroIUMUCH:

48 | JlabopaTtopHas pabora rpynnoBas pabota win | bubnmuorexa IIOK
«Omnpenenenue pabora B mapax, https://m.edsoo.ru/ff0a33fc
BBITAJIKMUBAIOIICH CHITHI, KOTOpBIC ydar
JIEHCTBYIOILECH Ha TEJIO, o0yyJaronmxcs
IOrPY’KEHHOE B KOMaHJIHOM paboTe u
KHUJKOCTB)» B3aMMOJICHCTBHIO C

49 | JIabopaTtopHas pabora JpYTUMH bubnmoreka [JOK
o teMe «Mccnenosanue 00y4aroImuMHucs. https://m.edsoo.ru/ff0a3a96
3aBUCUMOCTH Beca Tesa 2. Ucnons3oBanue
B BOJIe OT 00bEMa BOCIUTATEIbHBIX
IIOTPY>KEHHOU B BO3MOKHOCTEHN
KHUJKOCTb YaCTH TEJIa» coJiep:KaHus yueOHOro

50 npeaMeTa yepes bubnnoreka IIOK

non0op https://m.edsoo.ru/ff0a3654
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHUS,
[TnaBanue Ten
3a/1a4 JJis pEeIIeHHUs,
POOJIEMHBIX CUTYyallui
ISt OOCYXKJICHUSI B
KJ1acce.

51 | JJaboparopuas pabota 1. Opranu3amnus
"KonctpyupoBanue medcTBa
apeoMeTpa uin SPYAUPOBAHHBIX
KOHCTPYHPOBaHUE 0o0yJaromuxcs HaJl uX
JIOJIKU ¥ OTIPEJICIICHIE HEYCITeBAOIINMU
e€ rpy30n01bEMHOCTH" OZHOKJIACCHUKAMH,

52 | Pemenue 3agad mo natoriee ooyqarorumest | bubmmnorexa [JOK
teMam: «llmaBanue COLIMAJIBHO 3HAYMMBINA | https://m.edsoo.ru/ff0a3654
CYJIOB. OTIBIT COTPYAHHYECTBA
BoznyxomnnaBanuey, Y B3aUMHOM MTOMOIIIH.

«/laBiieHne TBEpABIX
Tell, )KUAKOCTEH U
ra3oB»
53 Mexanmueckas pabota 1. [Ipumenenue bubnuoreka [IOK
TBOPYECKHUX PaboT, https://m.edsoo.ru/ff0a3{82
54 | Momnoctb. Enqunuiiet MPAKTUYECKHUX padoT, bubnmnoreka [JOK
MOIITHOCTH nabopaTopHbIX paboT, | https://m.edsoo.ru/ff0a3f82
JIEMOHCTpAIIHSI OMIBITOB

55 B BUPTYaJIbHBIX
Ypoxk-uccienoBanue
"Pacuét MmomtHoOCTH, (usmcciix

. naboparopusix,
pa3BHBacMOM TIpH
. " BUPTYalIbHBIC
noasEME IO JIECTHULIS -

56 | IIpocTeie MEXaHU3MBI. 1.Paznuunbie popmbl
Poruar. PaBHoBecue cun YPOKOB: YPOK-

Ha pbluare pa3MBbINUICHHE, YPOK-

57 | KonrtponbHas pabota 1o Mpa3IHUK, HAY9HO-



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Teme «JlaBiaeHne
TBCPALIX TCJI,
KUJKOCTEH U Ta30B» /
Bcepoccutickas

NPaKTHYECKHE
KOH(EepeHIINH, YPOKU
10 3asIBKaM, ypoK
HKCKYPCHSI, YPOK-

poBepoyHas paborta HCCJIEIOBAHHE.
58 | PesepBHBbIil ypOK. 2. UnunmupoBath u bubnmoreka [JOK
PaboTa ¢ TexcTramu o MOJIJIEPKUBATH https://m.edsoo.ru/ffO0adffe
TeMe «/laBnenue HCCJIEI0BATEIIbCKYIO
TBEPABIX TET, JESITEIbHOCTD
KHUJIKOCTEH U ra30By / oOyJarmuxcs B
Bcepoccutickas paMKax peanu3anuu
MpoBepoyHas pabora UMU UHIUBHTYaTbHBIX
59 Prruaru B TeXHuKe, Y TPYIIOBBIX bu6nmoreka [IOK
OBITY ¥ IPUPOJIC. HCCIIEIOBATEIIbLCKUX https://m.edsoo.ru/ff0a478e
JlaGoparopHas pabora IIPOEKTOB, YTO JACT
«HccnenoBanne 00yJarImuMCest
yCIIOBUI paBHOBECUS BO3MOYXHOCTh
phIuara pruoOpecTH HaBBIK
60 CaMOCTOATEIBLHOI'O Bubnuoteka LHOK
Pemenue 3anay no teme peueHus https://m.edsoo.ru/ff0a48a6
«Y cIIOBUS paBHOBECHS TEOPETUYECKOMN
phlyara» poOJIEMBI.
61 Koaddunment 1. Hcnonn3zoBanue Ha | bubmmoreka [IOK
OJIE3HOI'O NEUCTBUA YPOKE 3HAaKOMBIX https://m.edsoo.ru/ff0a4252
MeXaHu3Ma. JIETSIM, a TIOTOMY
JlaGopaTopHas paboTta Oosee
«M3mepenue KIIJI JICICTBEHHBIE
HAKJIOHHOM TJIOCKOCTH» MpUMephbI, 00paskbl,
62 | Pemenue 3agad mo teme MeTadopsl — U3 bu6mmoreka [IOK
"PaboTa, MOIIHOCTb, OIM3KUX UM KHHT, https://m.edsoo.ru/ff0adc48
KI1J1" ¢$uILMOB,
63 MYJIBTUKOB,
KOMITBFOTEPHBIX
urp.
2. llpumeHenue Ha
ypoKe
MHTEPAKTHUBHBIX
dbopm pabort ¢
Mexanuyeckas SHEpTHsl. o0y4aroIuMucs:
Kunernueckas u rpymnmoBas pabora
MOTEHITMATbHAS YHEPTUS uim pabora B
napax, KOTopbie
y4daT 00y4Jaronuxcs
KOMaHJIHOU paboTe
Y B3aUMOJCHCTBUIO
C IPYTUMH
00y4aroIuMucs.
64 3aK0oH COXpaHEHHUs 1. Opranuzanus B bubnuotexa [JOK
MEXaHUYECKON YHEPIUn paMKax ypoka https://m.edsoo.ru/ff0a4360
65 | YpOK-3KCTIEPUMEHT I10 MIPOSIBJIICHUS] aKTUBHOU



https://m.edsoo.ru/ff0a4ffe
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TEeMeE
"DKCnepUMEHTaIbHOE
omnpeaeeHue
W3MEHEHMUS
KUHETHYSCKOH 1
MOTCHITNATLHOU
SHEPIruu Mnpu
CKaTBIBAaHHMH TEJIa MO
HaKJIOHHOM INTIOCKOCTH"

JKU3HCHHOM IO3UIINH
oOyJaromuxcs.

2. Opranuzarus
IpynnoBsIx (hopm
y4eOHOH JeATEIHHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

66 | KonrpomnbHas pabora 1o 1
teme «Pabota u
MOIIHOCTb. DHEPIHsI»

67 | PesepBHBIi ypOK. 1 bubmuorexa [JOK
Pabota ¢ Tekcramu 1o https://m.edsoo.ru/ffO0adee6
teme "MexaHudeckoe
JBIKeHnE"

68 PesepBHbIil ypoK. 1
Pabora ¢ Tekcramu 1o

teme "Paborta.
MouHocTs. DHeprus"
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOIT'PAMME
8 knace (2 gaca * 34 Henenu = 68 4acoB)
Ne Tema Ko | /lesiTeIbHOCTH y4UTEJd C DJIEeKTPOHHBIE
n/n J- yuyeToM padouei (uudpossbie)
BO | NpPOrpamMMbl BOCIIUTAHUS o0pa3oBaTejibHbIE
ya pecypcsbl
co
B
1 | OcHOBHBIE MOJIOKEHUS 1 | 1. IIpuBneuenne BHUMaHUA bubmuoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON IIKOJIbHUKOB K IEHHOCTHOMY https://m.edsoo.ru/ff
TEOPHUH U UX OTBITHBIE aCMeKTy u3y4JaeMbIX Ha ypokax | 0a5256
MTOATBEPKICHUS SIBIIGHUH, OpTaHU3alUs UX
2 | Macca u pa3mep aTOMOB U 1 | paboThI Cc Moy4aeMoi Ha
MOJIEKYJI YpOK€ COLIMAIbHO 3HAaUUMOI
3 | Moaenu TBEPAOTO, KUIKOTO U 1 | uadopmarueit — bu6anoreka IIOK
ra3o00pa3HOro COCTOSTHUM VHUIIMMPOBAHUE €€ https://m.edsoo.ru/ff
BElIeCTBa 00CYX/1eHUs, BbICKa3bIBAHUS 0a540e
4 | OObsicHeHue cBOMCTB TBEpAOrO, | 1 | YUAIMMHUCHA CBOErO MHEHUS 110
KUOKOTO U ra3006pagHoro €C noBonay, BBIpaGOTKI/I CBOCro
COCTOSIHUI BELIECTBA HA OCHOBE K HEW OTHOIIICHUS
ITOJIOKEHUN MOJIEKYJIIPHO- 2. IlpuMeHeHne Ha ypoKe
KUHETHYECKON TEOpHU MHTEPAKTUBHBIX (OPM pabOThI
5 1 | ydaumxcs: MHTEIEKTYalbHbIX | buGnnoreka [OK
Kpucrannuueckue u amopgHbie HTpP, CTUMYJIMPYIOIIMX https://m.edsoo.ru/ff
Tena. TO3HABATEJIbHYIO MOTUBALUIO | 025800 bubnuoreka
ITKOJILHUKOB. [IOK
3. Opranu3sanus rpynmoBbIX https://m.edsoo.ru/ff
(bopM yueOHOMU AESITENbHOCTH | 025226



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
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CmMauuBaHue U KalmnJUIIPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a5530

7 | TenoBoe pacHIMpEHHE U bubmmoreka [JOK
cxartue./ BxonHas KOHTPOJbHAS https://m.edsoo.ru/ff0a5a
pabora Nel 26

8 | Temnepatypa. CBsi3b
TEMIIEpaTyphl CO CKOPOCTHIO 1.Co3nanue ycnoBui Jyist
TEIUIOBOT'O ABIIKCHUS YaCTHII Y4eOHBIX JTUCKYCCHI, KOTOPBIC

9 | Bayrpensnsis sueprus. Criocoobt JAI0T y4alluMCs BO3MOXKHOCTh | bubnnoreka [JOK
W3MEHEHUS BHYTPEHHEHN MPUOOPECTH OTBIT BEJICHUS https://m.edsoo.ru/ff
SHEPIUH KOHCTPYKTHUBHOI'O JIMAJIOTa. 0a5c60

10 2. [lpumenenune bu6muoreka [IOK
Bunel temonepenaun MH/MBUYQJIBHBIX U IPYNIOBBIX | https://m.edsoo.ru/ff

HCCIIEIOBAHUM, KOTOPBIE TAIOT 0a6412

11 | Ypok-koHpepeHus 00ydJaroumMcs BO3MOKHOCTh
"[IpakTHUeCKO€ UCTIOIH30BAHKE IPUOOPECTH HABBIK
TEIUIOBBLIX CBOMCTB BEILIECTB U CaMOCTOATCIBHOI'O PCIICHUS
MaTepHuasoB B IEJISIX TEOPETHYECKOM MPOOJIEMBI,
3Heproc6epe)erH;{" HaBBIK TCHCPUPOBAHUA U

12 | Kon4ecTBO TCIIOTHI. odopmIeHHs COOCTBEHHBIX
VY neapHas TEMI0EMKOCTD UJICH, HAaBBIK YBAKUTCIBHOTO

13 | YpaBHeHue TermioBoro GaiaHca. OTHOILICHHA K 1yKUM UACAM, bubmuorexa [IOK
Temnoo0OMeH U TEMIOBOE odopmIIeHHBIM B paboTax https://m.edsoo.ru/ff
paBHOBECHE ApYTHX MCCIIEA0BATEIICH, 0a65¢c0

14 | JIabopatopHas pabora HaBBIK ITyOINYHOrO Butmiorexa LIOK
"HccnemoBaHue siBIEHUS BHCTYHHerUI nepen http:' Jm.edsoo.ru/ff
TEII000MEeHa MPU CMENTUBAHUH ayIUTOpHCH, 0a 69'7 6 : :
XOJIOAHOU U Topsiueit BoAbI" APTrYMCHTHPOBAHNUA 1 —

15 | Pacuer KoJIIM4YeCTBA TEIIOTHI, OTCTaMBAHHS CBOEH TOYKHU BuGmorexa LIOK
HEO0OXOMMOTO JIJIsi HarpeBaHUs 3pEHUA. https://m.edsoo.ru/ff
TeJa U BBIIEISEMOr0 UM NpU 047038
OXJIAXKJCHUH -

16 | JIaGopatopHas paboTa bu6muoreka [JOK
"Onpenenenue yaenbHOU https://m.edsoo.ru/ff
TEIJIOEMKOCTH BelecTna" 0a6a98

17 1. . Co3nanue yciaoBuit ais bubnuotexa [JOK
DHeprus TOIMBa. Y AenbHas

MIOJIyYEHUS OIIbITA https://m.edsoo.ru/ff
TEIJI0Ta CTOPAHUS .
SMOIMOHAJILHO-OI[CHOYHOM Oa7b5a

18 | [InaBieHue U OTBEpJEBaHNE NEATENLHOCTH U COOCTBEHHBIX bu6nuorexa [IOK
KPUCTAJUTHIECKUX TEll. OIICHOYHBIX CYXKJICHHUI https://m.edsoo.ru/ff
VY neapHas TEIIOTA IIJIaBICHUSA MPUMEHUTEIBHO K 0a71d2

19 | JIaGopatopHas paboTa TEOPETUYCCKUM MOCTPOCHUSIM U | bubnuoteka [JOK
"Onpenenenue yaeapbHOU AKCIIEPUMEHTAIIbHBIM https://m.edsoo.ru/ff
TEIUIOTHI IUIaBJIEHUS Jbaa" CBEpILEHUAM (PU3HUECKON Oa72fe

20 TMapooGpasosane i HAyKU B IEJIOM, but6mmorekxa [IOK
Kompercams. Vcnaperpe CTUMYJIMPOBAaHUE YUIaIIUXCs https://m.edsoo.ru/ff

CO3HATEILHO U OTBETCTBEHHO 0a740c

21 | Kunenune. Y aenpHas TEILIOTA NOAXOUTD K ITOTYICHHIO

nmapooOpa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTb
TeMIEpaTypbl KUIIEHUS OT

3HaHUM.
2. [IpumeHeHne Ha ypoke
MHTEPaKTUBHBIX (hOpM paboThI

bubanoreka IJOK
https://m.edsoo.ru/ff
0a786¢
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aTMOC(EpHOTO TaBJICHHS

yYdalquXxcCsa: MHTCIUICKTYAJIbHBIX

22 | BnaxHoCTh BO3/yXa. UTP, CTUMYJIUPYIOIIUX
JIaGoparopHas Sggom HOI:B);-IaBaTe}J]'IBH}:;}IIO MOTHUBAIIIIO bubmorexa IIOK
" . https://m.edsoo.ru/ff

Omnpenenenre OTHOCUTEIBHON IIKOJIbHUKOB 02768
BJIQ)KHOCTH Bo3ayxa" 3. Opranuzanus rpymnmnoBbIX —

23 | Pemienue 3a7a4 Ha ONpe/ICIICHIE Gopm yueOHOI J1eATENBHOCTH
BJIQ)KHOCTH BO3/1yXa 4. Opranuzauus medcTsa

24 | ITpuHIUIB pabOTHI TETIJIOBBIX 3PYAMPOBAHHBIX O0YYAKOIIMXCS
nsurateneif. [laposas TypOuHa. HaJ X HCYCICBAIOIUMHI
JlBurarenb BHYTPEHHETO OJHOKJIACCHUKAMH, TarOIIee
CropaHHus 06y‘IaIOH_II/IMC$I COIIMAJIBHO

25 | KIIJI TenjaoBoro JABUraress. 3HAYUMBII OTTBIT bubnuoreka LIOK
TemnoBble IBUraTEIN U 3allATa COTPYIHMYECTBA U B3aUMHOM https://m.edsoo.ru/ff
OKpY>Karolleu CpeJibl ITOMOIIH. Oa7cTc

26 | 3aK0OH COXpaHEHUS U
MIpEBpAIICHUS YHEPTUHU B
TEIUIOBBIX Mpolieccax

27 | IlonroToBKa K KOHTPOJbHOM
pabore o Teme "TermoBbie bubnmnoreka [HOK
siBiieHus. Mzmenenue https://m.edsoo.ru/ff
arperaTHbIX COCTOSIHUI 0a83f2
BeniecTa”

28 'I'<0HTp0HI)Ha$I pabora 1o Teme Bubnmorexa [JOK

TemnoBsie siBIEHUS.
https://m.edsoo.ru/ff
N3menenne arperaTHbIx
. " Oa86ae
COCTOSIHHI1 BeIeCTBa

29 | Dnektpuzanus Ten. [[Ba pona .1. Coznanue ycnoBuii nist
AIEKTPUYECKUX 3apsIOB y4eOHBIX AUCKYCCUH, KOTOPbIE

30 | Ypok-uccienoBanue JAIOT YYaIuMcsl BO3MOXHOCTh
"DnexkTpu3auus Tea UHAYKIHEH MPUOOPECTH OIBIT BEICHUS
Y IPU CONPUKOCHOBEHHUH" KOHCTPYKTHMBHOI'O JINAJIOTa.

31 . 2 Opranuzanus B paMKax bubmuorexa [JOK
B3aunMopeiicTBre 3apsyKeHHbBIX . https://m.edsoo ru/ff
ren. 3axon Kysora yPOKa IpOSBJICHHs aKTHBHOH ttps://m. .ru

JKU3HEHHOU NTO3ULIUU 0a87e4

32 | DnekTpuyecKoe moie. o0yJaromuxcst
HanpspxeHHOCTD 3. UHnuuupoBanue u bubmuoreka [JOK
AIEKTPUUYECKOTO TOJIS. MIOAICPKUBAHUE https://m.edsoo.ru/ff
[IpuHIMI cynepno3uuu HCCIIC/IOBATEBCKOM 0a8a0a
AIIEKTPUUCCKUX TOJIeH JIeSITEJIbHOCTH 00y4aroIuxcs B

33 | Hocurenn aiieKTpudecKux pamKax peainsani UMu
3apsaA0B. DJIEMEHTapHBIN 3apsl. WHIUBUAYAJIBHBIX U I'PYIIIOBBIX
CTpOCHI/IC aToMa HCCIICAOBATCIILCKUX ITPOCKTOB,

34 | TIpOBOJIHUKH U TUDJICKTPUKH. 4TO 1acT 00ydJaroImuMes bubanoreka IJOK
3aKOH COXpaHEHUs BO3MOXHOCTb [IPHOOpeCTH https://m.edsoo.ru/ff
AJIEKTPUYECKOTO 3apsa HAaBBIK CAMOCTOATEILHOTO 0a8efb

35 | Pemenue 3a1a4 Ha IpUMEHEHHE PELICHHS TEOPETHIECKOH
CBOMCTB JJIEKTPUYECKUX POOIEMB, bubmorexa LIOK
3apAIoB https://m.edsoo.ru/ff

0a90cc

36 | DneKTpuYecKuil TOK, yCIOBHS bu6muoreka [JOK

€ro CyILIECTBOBAHUSI.
W CTOYHMKH 3TTEKTPUYECKOTO

1. Ilpumenenue
VHAMBUAYAJIbHBIX U IPYNIOBBIX

https://m.edsoo.ru/ff
0a95a4
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TOKa

37

JIeNCTBUSA DIIEKTPUYECKOTO TOKA

38

VYpoxk-uccienoanue "JleiictBre
AIEKTPUUYECKOTO MOJIS HA
MPOBOJHUKHU U JUAJIEKTPUKHU"

39

DNEeKTPUUYECKHUI TOK B
MeTaJuIax, KHUIKOCTSIX U ra3ax

40

DneKkTpruyecKas 1enb 1 eé
COCTaBHBIE YaCTH

41

Cuna Toka.

JlaGopaTopHas pabora
"N3mepeHue u peryiupoBaHue
CuJIbl TOKa"

42

DNEKTPUUECKOE HAMIPSKECHHE.
BosbT™meTp.

JlaGopaTopHas pabora
"U3mepeHue u peryinpoBaHue
HanpspkeHus"

43

ConpoTHuBiIeHHE TPOBOAHMKA.
VY nenapHOEe CONPOTUBIICHUE
BEILECTBA

44

JlaGopaTopHas paboTta
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHBIICHUS IIPOBOIHUKA OT
€ro JUIMHBI, TUTOIAIN
MOTIEPEYHOT0 CCUCHHUSI U
Marepuaia"

45

3aBHCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Lenu

46

JlabopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH
CHUJIBI TOKA, UIYIIErO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa M HANPSKCHHS Ha
pesucrope"

47

IlocenoBaTenbpHOE U
napajieIbHOE COCTUHEHUS
HpOBO}IHI/IKOB

48

JIaGoparopHas paboTa
"IIpoBepka npaBuiia CIOKEHUS
HaIpsHKEHUN IIPU
MOCJIEI0BATEILHOM COETUHEHUN
JIBYX PE3UCTOPOB "

49

JlabopaTopHas pabota
"[IpoBepka nmpaBuiia AJIsl CHUIIbI
TOKa IIpU MapajuieIbHOM
COEJMHEHUH PE3UCTOPOB"

50

Pemienue 3a1a4 Ha IpUMEHEHUE
3akoHa OMa /17151 pa3JInyHOro

WCCIIEIOBAHUM, KOTOPBIE TAIOT
00y4JarmuMcsi BO3MOKHOCTh
MpUOOPECTH HABBIK
CaMOCTOSITENIbHOTO PELICHUS
TEOPETUUECKON MPOOIIEMBI,
HaBBIK TCHEPUPOBAHUS U
odopmIIeHHsI COOCTBEHHBIX
U/Iel, HABBIK YBAXKHUTEIBHOTO
OTHOUICHHUS K Uy>KUM HIEsIM,
0(OPMIICHHBIM B paboTax
IPYTHUX UCCIIeJoBaTeNe,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayIUTOpHEN,
apryMEeHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKHU
3peHusl.

2. Opranuzanuust B pamKax
YpOKa MPOSIBIICHUSI aKTUBHOU
YKU3HEHHOU MO3ULINN
0o0yyJaronmxcs

3. [IpumeHeHue Ha ypoke
MHTEPaKTUBHBIX (hOpM pabOTHI
¢ o0yyaroumucs: yaeOHbie
JVICKYCCHH, BUKTOPUHBI,
HACTOJIbHBIE UTPBI, POJICBBIC
UTPBI, YU€OHbIE TIPOEKTHI.

4. Opranu3zaius rpynmnoBbIX
dbopMm yueOHOMU JeATETHHOCTH
5. Opranuzanus i
00yJaronuXxcsi CUTyaInit
CaMOOLIEHKH (KaK y4eOHBIX
JOCTH)KEHUH OTMETKaMH, TaK U
MOpaIbHBIX, HDABCTBEHHBIX,
IPaXAaHCKUX MOCTYIIKOB)

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a9838

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8bd6

bubmuoreka IIOK
https://m.edsoo.ru/ff
0a9e14

bubmnoreka IIOK
https://m.edsoo.ru/ff
0aa738

bubnuorexa [JOK
https://m.edsoo.ru/ff
0aa738

bu6nuorexa [IOK
https://m.edsoo.ru/ff
Qaad4a

bu6nuorexa [IOK
https://m.edsoo.ru/ff
0aa04e

bu6anoreka LIOK
https://m.edsoo.ru/ff
OaaaS8&

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Qaadle



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

COCAMHCHU IMMPOBOAHNUKOB

51 | PaGoTa 1 MOIITHOCTh bubmuorexa [{OK
AJIEKTPUYECKOI0 TOKA. 3aKOH https://m.edsoo.ru/ff
Jlxoyns-Jlenna O0ab124

52 | JIaboparopHas pabota
"Onpexnenenue padoOThl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

53 | DneKTpuYecKUe ey 1 1. Opranuszauus medcraa Eufs OK
NOTPEOUTENH IIEKTPUIECKOM 3PYAMPOBAHHBIX O0YYAKOIIMXCS htlj[l ;I_I;I/(;Zeefii u/ff
sHepruu B ObITy. KopoTkoe HaJl UX HEYCIEBAIOIUMU Oatl)) 660 - -
3aMbIKaHUE OAHOKJIaCCHUKaMH, OAKOIICC E—

54 | IlocTOSIHHBIE MArHUTEI, HX 00y4aroIMMCs COLMAIBEHO
B3aUMOJICVICTBUE 3HAYHUMBIN OIIBIT

53 COTPYIHUYECTBA U B3aUMHOMN

IIOMOLIH.
Pemenue 3aga4 Ha npuMeHEeHUE 2.60pFaHI/ISaLII/IH A o bubnunoreka LIOK
3akoHa OMa 17151 pa3InyHoOro OOYAIOTHIRCH CHTyathiH https://m.edsoo.ru/ff
CaMOOILIEHKH (KaK y4eOHBIX
COCAMHCHMS IPOBOHHIKOB JOCTHKEHUI OTMETKaMU, TaK U Oaaf8a
MOpaTbHBIX, HDABCTBECHHBIX,
IPa)x/JIaHCKUX MOCTYIKOB)

54 | Pemienue 3agad o TeMe
"DJIeKTpUUECKHUE 3aPSIbI. bubmmoreka [JOK
3apsKEeHHbIE TENa U UX https://m.edsoo.ru/ff
B3auMoAecTBuUs. [10CTOSIHHBIIM Oabd2c
AJIEKTPUYECKUM TOK"

> VYpok-uccnenosanue "M3zyyenue buGnuorexa LIOK

N " https://m.edsoo.ru/ff
MOJIEH MOCTOSTHHBIX MarHUTOB
Oac3d0

56 | MarnutHoe none. MaraurHoe 1. Co3nanue yueOHBIX bubmuoreka [IOK
noJie 3eMJIu ¥ €Tr0 3HaYeHUe JIst MIPOEKTOB, KOTOPBIE pa3BUBAIOT | https://m.edsoo.ru/ff
JKU3HU Ha 3emiie CaMOCTOSTEIIbHYIO OacOba

57 | TlogroToBka K KOHTPOJIBHOM JIeSITeJIbHOCTD, KOT/1a peOeHOK

aboTte no Teme CaMOCTOSITENIbHO BBIOUPAET T
EBHeKTqueCKHe 3apsiibl. npo0emMy, HaJ KOTopOIID?I eMyy Brbmuorexa IIOK

https://m.edsoo.ru/ff
3apshKeHHBIE Tela U UX XOTEJIOCh OBl «II0JIOMATh 0abdoc
B3auMoiercTBUs. [IoCTOSTHHBIN TOJIOBY»; CAaMOCTOSITEIBHO -
AIEKTPUUYECKUN TOK" COCTaBISICT MHIUBUTyaTbHBIH
58 | KonrponbHas paboTa mo teme rpaduk paboThl HAJ HEW;

"DreKTpUUeCcKue 3apsabl. CaMOCTOSITEIIbBHO KOHTPOJIUPYET

3apspKeHHBIC Tela | UX CBO€ MPOJIBUYKEHUE B €€

B3aUMO/ICHCTBUSI. pEILIECHUN.

IToCTOSHHBIN JNEKTPUYECKUI 2. [IpuMeHEeHNnE TBOPYECKUX

Tok" / Becepoccuiickas paboT, mpakTU4ecKux pador,

poBepoyHas pabora 1abopaTOPHBIX padoT,

59 | PesepsHslit ypok. Pabora c AEMOHCTpAIXs ONBITOB B
TEKCTaMH 110 TEMe BUPTYAIbHBIX (PU3UIECKUX but6mmorekxa [IOK
"[TocTOSTHHBIN 2NEKTPUUECKUA n1abopaTopusX, BUPTYaJIbHbIE https://m.edsoo.ru/ff
Tok" / Beepoccwmiickas KCKYPCHH Oacdc6
MpoBepoyHas pabora

60 | OmbIT Opcrena. MarauTHoe bubnuoreka [JOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

T10JI€ JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff
MarsuTHO€ 10J1€e KaTyLIKH ¢ Oac1d2
TOKOM
61 [Ipumenenue 1
AJNIEKTPOMArHUTOB B TEXHUKE.
HaGO;)aTopHaﬂ pabora bubmorexa LIOK
"M3yuenne eiicTBus https://m.edsoo.ru/ff
Oac74a
MarHUTHOTO TOJIS Ha -
MPOBOJHUK C TOKOM"

62 | DieKTpoBUraTelNb 1 | 1. OpranusoBbiBaTh B paMkax | bubnuorexa [IOK
IIOCTOSIHHOT'O TOKA. ypOKa MPOSIBIICHUSI aKTUBHOU https://m.edsoo.ru/ff
Hcnonb3oBanue JKU3HEHHOW MO3ULIMKU 0ac86¢
ANEKTPOABUraTeNIe B 00y4aromuxcs
TEXHUYECKUX YCTPOMCTBAX U HA 2. Opranuzanusi rpynmnoBbIX
TpaHCIIOPTE. dbopM yueOHOU NeATEeTbHOCTH
JlaboparopHast pabota 3. [IpumeHeHHE HA YPOKE
"KoHcTpyupoBaHue 1 u3y4eHue MHTEPAKTUBHBIX (POPM pabOTHI
pabOoThI AIEKTPOABUTATEIIS " ¢ 00y4aronIMMUCS: BKIIOUEHUE

63 | OnbrTel @apasest. 3akoH 1 | B ypOK UI'POBBIX IPOLERYD,
3JIEKTPOMArHUTHON MHIYKITUH. KOTOPBIE CITOCOOCTBYIOT
[Tpasuiio Jlenna HATKUBAHUIO MO3UTUBHBIX

64 | Dnexrporeneparop. CriocoObI 1 | MEKJIMYHOCTHBIX OTHOINEHUH B | bubmmoreka [JOK
MOJIYYEHUS ANEKTPUUECKOIN KJiacce https://m.edsoo.ru/ff
SHEPTUU. DIJIEKTPOCTAHIIMN Ha Oacb14
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

65 [ToaroToBka Kk KOHTPOJILHOM 1

pabote 1mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

66 | KonrponbHas paboTta no teme 1 | 1. Oprannsanust B pamkax
"DneKkTpruuecKre U MarHUTHbIE ypOKa MpOsIBIICHNS] AKTUBHON
SIBJICHUS " JKU3HEHHOU MO3ULIMU

67 | Pe3epsHblil ypok. Pabora c 1 | oOyyaromuxcs. Bubimorexa [LIOK
TexcTaMu 110 TeMme "TerroBnie 2. Opranu3zanus rpynmnoBbIX https://m.edsoo.ru/ff0acc
SIBJICHUS " bopm yueOHOMU NesATeTbHOCTH Se

68 | PezepsHblii ypok. PaboTa ¢ 1 bubnuotexa [JOK
TE€KCTaMH 10 TeMe "MarHuTHble https://m.edsoo.ru/ff0acb
SIBJICHUS " 14

OBILIEE KOJIMYECTBO YACOB | 6
I10 TIPOT'PAMME 8
9 kjaacc (3 gaca * 34 venenu = 102 vaca)
Ne Tema Ko | /lesiTeIbHOCTH y4uTeJId C DJIEeKTPOHHBIE
n/n Ja- yuyeToMm padoueit (uudpossbie)
BO | MpPOrpaMMbl BOCIUTAHMUS o0pa3oBaTte/ibHbIE
ya pecypcbl
co
B
1 MexaHnueckoe ABUKEHUE. 1 | 1TIpuBnedenne BHUMaHUS

MarepuasibHas TOUKa

INKOJIbHUKOB K HEHHOCTHOMY



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

2 Cucrema orcuera. aCIeKTy U3y4JaeMbIX Ha ypokax | bubnmoreka [JOK
OTHOCUTENBLHOCTD SIBJIEHUI, OpraHu3anus ux https://m.edsoo.ru/ff0a
MEXaHUYECKOTO JIBUKEHUS paboTHI C OJTy4aeMoOl Ha d474

3 YPOKE COLMaIbHO 3HAUUMOU bubmmoreka [JOK
PaBHoMepHOe N

. nHpopManuen — https://m.edsoo.ru/ff0a
MPSIMOJIMHEITHOE IBUYKEHUE
WHULMMPOBAHHE €€ dl19a

4 HepaBHomepHoe 00CYX/1eHUs, BbICKa3bIBAHUS
IPSIMOJIMHEVHOE JIBUYKEHUE. y4aluMHuCs CBOEro MHEHHA 110
CpenHsis 1 MTHOBEHHAsI ee MOBO/Y, BRIPAOOTKU CBOETO
CKOpPOCTH K HEl OTHOLIEHUS.

5 | Ipamonuneiinoe 2. [lpumenenne Ha ypoke Bu6munorexa IIOK
PaBHOYCKOPEHHOE JIBUKEHHE. MHTEPAKTUBHBIX (OpM paboTel | https://m.edsoo.ru/ff0a
YcKopeHue yUYaluXcs: UHTEJUIEKTYalbHbIX | d8d4

6 CxopocTb MPSMOJIMHENHOTO Urp, CTUMYJIMPYIOLINX
paBHOYCKOPEHHOT O IIO3HaBaTCJIbHYHO MOTHBAIIUIO
nBkeHus. ['paduk ckopocTu IIKOJIbHUKOB.

7 JlaGopaTopHnas pabota 3. Peanusanus bubnmnoreka [HOK
"OmnpeneneHne yCKOpeHus BOCIHTATCIbHBIX https://m.edsoo.ru/ff0a
Tela IPH PaBHOYCKOPEHHOM BO3MOXHOCTEN B Pa3JIMYHBIX db18
JIBIDKEHHUH 110 HAKJIIOHHOU BUJaX NCATCIIBHOCTH
IOCKOCTH" oOyuaroluxcsi Ha OCHOBE

8 CBo0Oo1HOE MaieHue Ted. BOCHPUATUA 3TICMCHTOB
Onpitel anuies./ Bxoguas JNEUCTBUTEILHOCTH: aHaIU3
KOHTpOJIbHAs padoTa. NIPOOIEMHBIX CHUTYaIlHii.

9 PaBHOMEpHOE NBMKEHUE 10 bubmuorexa [IOK
OKPYXHOCTH. Hepp}oﬂ u https://m.edsoo.ru/ff0ael7
4acToTa 00pamieHusl. 6
Jluneitnas u yriosas
CKOPOCTHU

10 LlenTpocTpemuTenbHOE bubmorexa LOK
yCKOpEHHE https://m.edsoo.ru/ff0a

el76

11 . 1. IIpuBrieyeHne BHUMaHUSA bubmuoreka [JOK
IlepBslii 3ak0H HproTOHA. . ]

BexTop crthi oOyuaromuxcs k oocyxaaemoit | https://m.edsoo.ru/ff0
Ha ypoke UH(pOopMaluH, ae612

12 . aKTUBU3ALIMM MO3HaBaTeNbHON | bubmmoreka [IOK
Bropoii 3akon HeroTona.

., JESATETLHOCTH 00 yJarOIINXCS https://m.edsoo.ru/ff0
PaBHonelicTBytOIIas cuiia U
. Ucnionb3oBanue ae72a

13 . BOCTIUTATEIIbHBIX but6mmoreka [IOK
Tpernii 3akoH HproTOHA. N .

BO3MOKHOCTEHN coJiepKaHus https://m.edsoo.ru/ffO
CyneprosHumus cui. y4eOHOT0 MpeaMeTa uepes ae982

14 Pemrenue 3agad Ha 0J00p COOTBETCTBYIOIIUX bubnunorexa LIOK
MPUMEHEHNE 3aKOHOB TEKCTOB JJI UYTCHMA, 3a4a4 I | https://m.edsoo.ru/ff0
Herorona peumecHus, HpO6J‘IeMHHX aebbc

15 cutyaumit ans o6CyKaeHus B | bu6mioreka [OK

KJacce. https://m.edsoo.ru/ff0a
Cina ynpyroctu. 3axoH 3. [IpuMeHeHne Ha ypoke ebbe
Tyxa. MHTEPAKTUBHBIX pOopM paboTel | BuGnuorexka [{OK
C 00Y4arOUIMMHCS: TPYIIOBAs | https://m.edsoo.ru/ff0a
pabota unu paboTta B mapax, eca?
16 | Pemenue 3agau no teme KOTOPBIC y4aT 00y4aromIiXCst

«Cuia ynpyroctu»

KOMaHJIHOW paboTe u



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

17

JlaGopaTtopHnas pabota
«OrmpeneneHue KeCTKOCTU
TPY>KUHBDY

18

Cuna TpeHus.

19

Pemienue 3anau o reme
«Cwuia TpeHus»

20

JlaGopaTtopHnas pabota
"Onpenenenue
koa(urmenTa TpeHust
CKOJIbXKEHUs"

21

Pemienue 3amau o reme
"3akonbl HetoToHa. Cuna
ynpyroctu. Cuia TpeHus"

22

Cuta TSKECTH U 3aKOH
BCEMHPHOT'O TSATOTCHUSI.
YckopeHue cBOOOIHOTO
naJICHUs

23

Ypok-koHpepeHuus
"JIBUKEHUE TET BOKPYT
IPaBUTALOHHOIO LIEHTPa
(Conmueunas cuctema).
lamaktukn"

24

Pemenue 3agad mo reme
"Cua TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"

25

IlepBas kocMuueckas
ckopocTb. HeBecoMocTh 1
Neperpys3Kku

26

PaBHOBECHE MaTepruaIbHOI
TOYKH. AGCOTIOTHO TBEPAOE
Teso. PaBHOBecHe TBEPAOTO

TeNa ¢ 3aKpEIIEHHON OCBhIO
BpallleHusl. MOMEHT CHJIBI.
LleHTp TsKECTH

27

PaBHOBECHE MaTeprUaTbHOI
TOYKH. AGCOTIOTHO TBEPAOE
Teso. PaBHOBecHe TBEPAOTO

TeJa C 3aKpeIJIEHHON OChIO
BpallleHusi. MOMEHT CHIIBI.
LleHTp TsKECTH

28

Pemenue 3agad mo reme
"MowmeHT cuinsbl. Llentp
TsKECTH"

29

IToaroroBka Kk KOHTPOJIBHOU

pabote 1o Teme

"MexaHndyecKoe ABKEHHE.

B3aUMOJICVCTBUIO C IPYTUMHU
00yJaroIuMucs.

4. InumupoBaHue 1
NOJIICP)KUBAHUE
HCCIIEIOBATENBCKOM
NeSITeIbHOCTH 00YUYaIOMIUXCS B
pamMKax peanu3anuy UMH
WH/IUBUYAJIbHBIX U
IPYMIIOBBIX
HCCIIEI0BATENBCKUX MTPOEKTOB,
YTO AacT 00y4aroImuMcs
BO3MOKHOCTh IPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO
peLIeHUs TEOPETUYECKON
poOJIEMBI,

but6mmoreka [IOK
https://m.edsoo.ru/ffOa
ee28

bubnunoreka LIOK
https://m.edsoo.ru/ff0a
738

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a
fa26

bubnunoreka LIOK
https://m.edsoo.ru/ff0a
fa26

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a
f8be

bubnuoreka [{OK
https://m.edsoo.ru/ffOa
fb&e

bubnunoreka LIOK
https://m.edsoo.ru/ffOa
1044

bubmunoreka IIOK
https://m.edsoo.ru/ffOa
518

bubnmorexa LIOK
https://m.edsoo.ru/ffOa
f33c

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
fe36

but6mmorekxa [IOK
https://m.edsoo.ru/ffO
b02b4

bu6nunorexa LIOK
https://m.edsoo.ru/ffO
b0408



https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

BzaumoneiictBue ten"

30 | KontponpHas pabora mo bubnmoreka [JOK
TemaM: «MexaHHuecKkoe https://m.edsoo.ru/ff0
nBIKenue. B3aumonencTeue b02b4
TEI»

31 | Umnynbc Tena. Umnynse 1. [IpuBneueHne BHUMaHUs Bu6mumotexa [JOK
CHJIBL. 3aKOH COXpaHEHUs oOy4Jaronuxcs K oocyxmaaemoit | https://m.edsoo.ru/ff0
UMIyJbca. YIpyroe u Ha ypoke uHpopmaiu, b07fa
HEYIPYroe B3auMO/JICHCTBUE. aKTUBU3AIIMS T03HABATEIHHON

32 Pemenue 3amau no reme JesSTeNbHOCTH oOyJaromuxcs. | bubnuorexa [JOK
"3aKOH COXpaHEeHUS 2. dopmupoBaHue https://m.edsoo.ru/ff0
UMITyJIbca" COBPEMEHHBIX HayYHBIX b096¢

33 | Ypok-koHpepeHIus B3TJIA10B Ha DKOJIOrMYECKUE
"PeakTUBHOE OBMKEHUE B po0JIeMbl, IOHUMAHKUE MX
PUPOJIE U TEXHUKE" 3HAYUMOCTHU B YCIIOBUSIX

34 CTPEMHUTEJIBHO bubnunoreka LIOK

Pa3BUBAIOILErOCH B MUPE https://m.edsoo.ru/ff0
Mexanunueckas pabota u Hay4YHO-TCXHU1CCKOTO b0ag4
MOIIIHOCTD nporpecca, Hay4HO bubnuoreka [{OK
00OCHOBaHHbIE CTIOCOOBI https://m.edsoo.ru/ff0
YMEHBILIEHUSI BPEIHOTO b0db8

35 BO3JICUCTBUS X035MCTBEHHOM Bubnuorexa LIOK
Pabota cuibl TSKECTH, CHIIBI eATETBHOCTH YeI0BEKa Ha https://m.edsoo.ru/ff0
VIPYTOCTH U CUJIBI TPEHUS PHPOTY. b0db3

36 | JlabopatopHas pabora 3. Opranusanus medcrsa
«Omnpenenenue paboThI CUITBI SpyAUPOBAHHBIX
TPEHUs IIPH PABHOMEPHOM 00y9aIOIIMXCs HAJl HX
NBIDKEHUHU TeJa 110 HCYCIICBAOIUMH
TOPU30HTAIBHOMN OJIHOKJIACCHUKaMHU, Jaroniee
TIOBEPXHOCTI 00yyaroIuMcs CoUaIbHO

37 | CBs3b dHEpruu 1 pabOTHI. 3HAYMMBIH OTIBIT 5
TToTeHIMAIbHAS YHEPTHS COTPY/JHHYECTBA U B3aUMHOU

38 | Kunernyeckas sHEprusl. HTOMOTIIH. bu6muorexa [IOK
Teopema 0 KWNHETUYECKOMN https://m.edsoo.ru/ff0
OHEPTHUU. b0c32

39 | 3aKOH COXpaHEHUs PHEPTHUH B
MEXaHUKeE.

40 | JIaboparopnas pabota bubnnorexa [JOK
«M3yueHue 3akoHa https://m.edsoo.ru/ff0
COXPaHEHHUsI DHEPT U bl2fe

41 1. IlpuBrieyeHne BHUMaHUS bu6muoreka [JOK
KoneGaTenbHoe 1BUKEHUE U .

oOyyarommuxcs K oocyxaaemoii | https://m.edsoo.ru/ff0
€ro XapaKTEePUCTUKH
Ha ypoke UH(pOopMaluH, b1858

42 3aryxaromiue KoieoaHusl. aKTUBU3ALIMs MO3HaBaTenbHON | bubanoreka [JOK
Brinyx1eHHBIC KOJIEOaHUSI. NeATEeTLHOCTH OOyJamuxcs. | https:/m.edsoo.ru/ff0
Pe3onanc 2. auuupoBaHue u b20f0

43 | MareMaTuyeckuii u MOJIEPKUBAHUE
NIPY’KWHHBIA MasiTHUKHU HCCIIEN0BATEIbCKOU

44 Ypok-uccnenoBaHue JEATENHLHOCTH 00yJarommxcs B | buomuorexa [IOK

«3aBUCUMOCTH TIEpHOJIA
K01€0aHni OT )KECTKOCTH
TIPYKUHBI U MACChI TPY3a»

paMKax peanu3alnuy UMU
WH/INBUATYATGHBIX H
IPYTIOBBIX

https://m.edsoo.ru/ffO
b197a



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHEpruu Npu
MEXaHUYECKUX
KOJICOaHMSIX

HCCIIEIOBATEILCKHUX IPOSKTOB,
YTO 1aCT 00y4aroIIMMCs
BO3MOXKHOCTB ITPHOOPECTH

46 | JIaboparopnas pabota HaBbIK CaMOCTOSITEJILHOTO Bubmuoteka [JOK
«OrnpeneneHue 4acToThl U pELIECHHS TEOPETUYECKOM https://m.edsoo.ru/ff0
nepuojaa Kojaebanui MPOOIIEMEI. blaec
NPYKHHHOTO MasiTHUKa»

47 | JlabopaTtopHas pabora bubmmoreka [JOK
«ITpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0
nepuojia KojaebaHuii rpysa, b197a
MOJIBELICHHOTO K HUTH, OT
MacChl Tpy3a»

48 | MexaHu4ecKre BOJIHBI. 1. I[Tpumenenue Ha ypoke bubnuorexa [JOK
CBolicTBa MEXaHUUYECKUX WHTEPAKTUBHBIX POpM paboThl | https://m.edsoo.ru/ff0
BouiH. [IpogonbHbie ¢ oOyyarouumucs: rpymnmoBast | b21fe
NIOTIEPEYHbIE BOJHBI pabota unu pabora B napax,

49 | Ypok-koHpepeHus KOTOpBIE y4aT 00y4darouuxcs
"MexaHu4YeCcKre BOJHBI B KOMaHIHOU paboTe u
TBEPIOM Telle. B3aMMO/ICHCTBUIO C IPYTUMU
CeiicMu4ecKre BOJIHBI" 00yJarouuMuCH.

50 3Byk. Pacnipoctpanenue u

OTpaXKEHHE 3BYKa.

51 VYpok-uccienoBaHue
"Habiro1eHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

52 ['poMKOCTb 3ByKa U BbICOTA
TOHA. AKYCTHYECKHM
pEe30HAHC.

53 VYpok-koHpepeHus bubnuoteka [JOK
"V nbpTpa3Byk U HHGPa3BYK https://m.edsoo.ru/ff0
B IIPUPOJIE€ U TEXHUKE" b23ca

54 IToaroroBka K KOHTPOJIBHOM bubnmnoreka [JOK
pabore o Teme "3aKOHbI https://m.edsoo.ru/ff0
COXpaHEeHUs. b25f0
Mexannueckue KojieOaHus
1 BOJIHBI"

55 KonTposabHas pabora no
TeMe "3aKOHBI COXPAHEHHUS.

MexaHnnueckue KojieOaHus
Y BOJIHBI"

56 1.Co3nmanue ycnosuit ais oco3 | bubmmoreka [JOK
DIIEKTPOMAarHUTHOE IOJIE. N )
DCKTPOMATHHTHBIC BOTHBL. HaHUs NPAaKTUYECKON 3HauuMo | https://m.edsoo.ru/ff0

CTH TOTO WJIK UHOTO OTKpbITHUS, | b2abe

57 CaoiicTBa OCO3HaHUE 3HAYUMOCTHU HTOrO
AJICKTPOMArHUTHBIX BOJIH OTKPBITHSI HA ITYTH ITUBHIIN3AI]

58 VYpoxk-koHpepeHuus MM YENI0BEYECKOro 00IecTBa, | bubnuoreka [[OK
"Hlkana BOCIIUTAaHUE YBKCHUS K y4eH | https://m.edsoo.ru/ff0
3JICKTPOMArHUTHBIX BOJIH. BIM M MX TPy, pOpMHUpOBaHu | b2fe6
Hcnonp30BaHue € YCTOWYUBBIX HPABCTBECHHBIX
AIIEKTPOMATHUTHBIX BOJH YYBCTB, BBICOKOU KYJBTYPHI 10
IUISL COTOBOM CBSI3H" BeIECHUS KaK OJHOU M3 IJIaBHBI

59 Ypok-uccnenoBanme X MPOABIICHUN YBaKEHHS €10 | Bubnuoreka [IOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

"N3y4yeHue cBOMCTB
SJICKTPOMArHuTHBIX BOJIH C
MOMOIIbI0 MOOMIIBHOTO
tenedona”

BC€Ka K JIFOJSAM.

https://m.edsoo.ru/ff0
b2c6e

60 Pemtenue 3amay Ha
ONpeJIeJICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHOM
BOJIHBI

61 DNeKTpoMarHuTHas bubnuotexa [JOK
npupoa ceera. CKopocTb https://m.edsoo.ru/ff0
cBera. BoiaHOBBIE cBOMCTBA b31d0
CBETa

62 Uctounuku cBera. 1. IlpumeHeHne Ha ypoke bubnuorexa [JOK
[IpsmonuHeiiHOE WHTEPAKTUBHBIX POpM paboThl | https://m.edsoo.ru/ff0
pacrnpocTpaHEeHHUE CBETA. ¢ oOy4JaronIMMucs: yacOHbIe b3658
3armenus Consua u JIyHbl. JUCKYCCHUU, BUKTOPUHBI,

63 3aKOH OTpa)K€HUs CBETA. HAaCTOJBHBIE UTPHI, POJIEBBIE bu6nmorexa LIOK
3epkaina. Pemenue 3a1au Ha WUTPBI, y4eOHBIC TPOCKTHI. https://m.edsoo.ru/ffO
MIPUMEHEHHE 3aKOHA 2. aunuupoBaHue 1 b38c4
OTPa)KEHHUS CBETA. MO//ICEPKUBAHNE

64 HCCIEN0BATENLCKOM bu6nmorexa LIOK
[Tpenomnenue cBeta. 3aKoH

JEATENIbHOCTH 00yJaromuxcs B | https://m.edsoo.ru/ff0
MPEJIOMJICHUS CBETA pAMKAX PeATH3AITHH HMH b3aca

65 [TonHoE BHYTpEeHHEE MHJIUBUYAJIBHBIX U bubmmoreka [JOK
OTpak€HHUE CBETA. IrPYNIIOBBIX https://m.edsoo.ru/ff0
Hcnonbs3oBanue moaHoro HCCIIEI0BATEIILCKUX IIPOEKTOB, | b3cSc
BHYTPEHHEI'0 OTpaKCHUA B 4TO 1acT 00y4JaroIuMCs
ONTHUYECKUX CBETOBOJIAX. BO3MOXKHOCTB [IPHOOPECTH

66 Ha60paT0pHa;[ pa60Ta HABBIK CAMOCTOATEIBHOI'O
"I/ICCHCI[OBaHI/Ie pe€IICHUA TCOPETHUCCKON
3aBHCUMOCTH yTJIa TPOOIIEMBI.

MIPEJIOMJIEHUSI CBETOBOI'O
Jy4a OT yrJia MajJieHus Ha
rpaHuLe "BO31yX-CTeKI0""

67 VYpok-koHpepeH s
"Hcnonbs30BaHKe MOJTHOTO
BHYTPEHHETO OTPAXKEHUS:

CBETOBOJBI,
ONTHUKOBOJIOKOHHAS CBSI3B"

68 1. IIpumenenne Ha ypoke bubmuoteka [IOK
Jlunzel. OnTuyeckas cuma
[ WHTEPaKTUBHBIX (hopM paboThl | https://m.edsoo.ru/ff0

¢ oOyuarormumucs: BKIrodeHue | b3f2c

69 TocTpoeHHe H3oGpaskeHuii B YPOK UTPOBBIX MPOLIEAYD, BI/I6J'I.I/IOTeKa IIOK
B IIHH3aX KOTOpBIE CITIOCOOCTBYIOT https://m.edsoo.ru/ff0

HAJIA)KUBAHUIO TTO3UTHUBHBIX b444a

70 JlaGoparopHas paboTa MEXITMYHOCTHBIX OTHOLIEHHH | Bubnuoreka [IOK
"Onpenenenne GOKyCHOTO B KJIacce. https://m.edsoo.ru/ff0
PacCTOSIHUSA U ONITUYECKOU b4206
CHJIBI COOMPAFOTICH JTNH3HI"

71 Ypok-koHpepeHuus bubmuoteka [IOK

"OnTnyeckue INH30BEIE
npubops"”

https://m.edsoo.ru/ffOc
Oa7e



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

72 but6mmoreka [IOK
I'na3 kak ontuyeckas
cactema, Bperne https://m.edsoo.ru/ff0

) b4684

73 Ypok-koHpepeHuus
"ledexTsl 3penus. Kak
COXpaHMTH 3peHue"

74 Pazioxxenue Oenoro ceera B 1. UnunuupoBanue u but6mmoreka [IOK
cnektp. Onbitel HptoTOHA. MO/I/IEP’)KUBAHNE https://m.edsoo.ru/ffOc
CIo’)keHHe CIeKTpaIbHbIX HUCCIIEI0BATEIbCKON 0f4c
uBeroB. Jlucnepcus ceera JESATEIIbHOCTH 00YJarOIINUXCs B

75 JlaGopaTtopHnas pabota paMKax peanu3alnuyd MU bubnuotexa [JOK
"OMBITHI 110 PA3I0KEHUIO VHJIMBUYaJIbHBIX U https://m.edsoo.ru/ffOc
0eJoro cBeTa B CIEKTP U TPYTITOBBIX 0Oe2a
BOCITPUSITHIO 1IBETA HCCIIEA0BATEIIbCKUX MIPOEKTOB.

MPEAMETOB MPU UX
HaOJIOZICHUU Yepe3
1IBETOBbIE QUIBTPHI"

76 YpOK-NIpakTUKyM
"BoaHoBBIE CBOMCTBA CBETA:

JycTiepcHst, MHTepepeHIIHs
u qudpakius’”

77 1.Co3nanue ycimoBuii uist oco3 | bubanoreka [JOK
OmnsiTel Pesepdopna u A Y e 1

HaHUS MIPAKTUYECKOM 3HauyuMo | https://m.edsoo.ru/ffOc
MJIaHETapHAask MOJICb aTOMa
CTH TOTO WJIM UHOTO OTKpBITH, | 12a8

78 ITocrynatel bopa. Monens OCO3HAHUE 3HAYMMOCTHU 3TOI0
aroma bopa OTKPBITUS Ha MTYTH LIUBHIIM3AIL

79 HH YeJIOBEUECKOT0 00IIECTBA, bubnunoreka LIOK

BOCIIMTAHHUE YBAXKCHUS K YU€H | https://m.edsoo.ru/ffOc
BIM U UX T , QopMupoBaHu | 144

Hcnyckanue u noriomneHue X TpyAY (bopmmp ——
€ YCTONYMBBIX HPABCTBEHHBIX

cBeTa atromMmoM. KBaHTHI. o

. YYBCTB, BBICOKOW KYJIBTYPHI 11O

JIuneliuaTeie CIEKTPbI b
BEJICHUS KaK OJIHOW W3 TJIABHBI
X TIPOSIBJICHUM YBa)KE€HUS Y€J0
BEKa K JIFOJISIM.

80 YPOK-NIpaKTUKyM
"HaGnronenue ciekTpoB
UCIyCKaHUs"

81 . 1. Opranuzamust s bubnuotexa [JOK
PannoakTMBHOCTH U €€ N
BHII 00y4aroIUXCsl CUTYaIHi https://m.edsoo.ru/ffOc

CaMOOIICHKH (KaK y4eOHBIX 1672

82 JIOCTMKEHUM OTMETKaMU, Tak U | bubmmoreka [JOK

Crpoenue aToMHOTrO sipa.
MOpPaJbHbIX, HDABCTBEHHBIX, https://m.edsoo.ru/ffOc
Hyxkionnas moaens
IPaXTaHCKUX MOCTYIIKOB) 18ac
83 P A HOAK THEHELE bubmuoreka [{OK
A https://m.edsoo.ru/ffOc
npespaitenus. M3oTomnsl
lal4

84 Penrenue 3amad mo treMe: but6mmorekxa [IOK
"PagnoaKTHBHBIE https://m.edsoo.ru/ffOc
IIpeBpaleHus " 1b4a

85 Ilepuon nonypacnana

86 VYpoxk-koH(pepeHus bubnuoteka [JOK

"PagnoaKTHBHBIE

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

W3JIY9CHHS B IPUPOJIE,
MEJIUIHE, TEXHHUKE"

212

87 SlnepHblie peakiu. 3aKOHbI 1. ®opmupoBanue bubmuorexa [IOK
COXpaHEHHUs 3apsAJ0BOI0 U COBPEMEHHBIX HayYHBIX https://m.edsoo.ru/ffOc
MacCOBOT'0 YHCEN B3IUISIZIOB HA AKOJIOTMYECKHUE 1c58

88 DHeprusi CBsSI3u aTOMHBIX po0JIeMbl, IOHUMAaHKUE MX bubnunorexa LIOK
snaep. CBs3b Macchl U 3HAYUMOCTHU B YCIIOBUSIX https://m.edsoo.ru/ffOc
DHEPIuu CTPEMUTEIILHO 1d7a

89 Pewenue 3amay no teme Pa3BUBAIOLLETOCS B MUPE
" nepuble peakuun” Hay4YHO-TEXHUYECKOIO

90 Peaknuu cunresa u nporpecca, HayqYHOo bu6nmoreka [IOK
nenenus snaep. Mcrounuku 00OCHOBaHHBIE CIIOCOOBI https://m.edsoo.ru/ffOc
sHepruu CoyHIA U 3BE3]T YMEHBIICHUSA BPEAHOI'O 1e88

91 Vpok-koHpepeHIus BO3JICUCTBUSA XO35MCTBEHHON
"}IﬂepHa;[ SHEPTETHUKA. JCATCIIbHOCTHU Y€JIOBCKA HA
JleficTBHs paguOaKTUBHBIX HIpUPOAY.

U3ITy4YeHUH Ha KUBbIE
OpraHu3mbl"

92 [ToaroToBka K KOHTPOJILHOM bu6nmorexa LIOK
pabore 1o Teme https://m.edsoo.ru/ffOc
"DJIEeKTPOMarHuTHOE TOJIE. 223e
DIIeKTPOMarHUTHBIE BOJTHBI.

KBanrtoBsie siBneHus"
Pemenue 3anau.

93 KonTponbHas padora no
TeMe "DIeKTPOMarHuTHOE
noJie. DJIEKTPOMarHUTHBIC
BoJIHBL. KBaHTOBBIE
sBACHUS"

94 [ToBTOpEeHue, 06001IIEeHNE. 1. Peannzanus bubnnorexa [JOK
JlaGopaTopHubie pabOTHI 1O BOCITUTATEIBHBIX https://m.edsoo.ru/ffOc
Kypcy "B3aumopeiictBue BO3MOYHOCTEH B Pa3INYHBIX 245a
Ten" BUJIAaX A€ITEIbHOCTH

95 [ToBTOpEeHue, 06001IICHNE. 00y4aroIuXxcs Co CIIOBECHOU bubnuoreka [{OK
Pemenue pacyeTHbIX U (3HaKOBOI1) OCHOBO: https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a]1a4 110 cUCTeMaTu3alus yaeOHOTo 2572
teMme "TenoBble npouecchbl” Marepuaia.

96 2. Opranmzanus medcraa bubnnorexa [JOK

IPYAUPOBAHHBIX https://m.edsoo.ru/ffOc
IToBTOpEeHuE, 0600IIEHNE. oOyuaromuxcs Haj ux 2a22
Pemenne pacyeTHBIX U HEYCTIEBAIOIIUMH
KaueCTBEHHBIX 33]1a4 10 TEME OJIHOKJIACCHUKAaMHU, Jaroliee
"KIIJI TermoBbIx 00yJaronmMcs COIMaTbHO
aBurartenein” 3HAYUMBIU OIIBIT
COTPYJIHHYECTBA U B3aUMHOMN
MTOMOIIIH.

97 | IloBTOpEeHME, 060OITICHHE. bubnuoteka [JOK
Pemenue pacueTHbIX 1 https://m.edsoo.ru/ffOc
Ka4eCTBEHHBIX 33J1a4 10 TEME 2b30
"KII/I anexTpoycTaHoBOK"

98 | [loBTOpEHME, 0OOOIICHHE. bubnuoteka [JOK

JlaGopaTopHble paboTHI 1O

https://m.edsoo.ru/ffOc
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Kypcy "CBeToBbI€ sIBIICHUS'

99

[ToBTOpenue, oboOIICHNE.
Pabora ¢ Tekctamu o Teme
"3aKOHbBI COXpaHEHUs B
MexaHuke"

100

[ToBTOpenue, o6o0IICHNE.
Pa6Gota ¢ TekcTtamu mo TeMe
"Kosiebanus 1 BOJHBL"

101

[ToBTOpEeHmE, 0000IICHHE.
Pabora ¢ TekcTtamu 1o TeMe
"CBeToBbI€e aBiIeHUSA"
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[ToBTOpenue, oboOIICHNKE.
Pabora c Tekcramu 1o Teme
"KBanToBas u simepHas
¢buzuka"

2c52

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
2d6a

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
2e82

but6mmoreka [IOK
https://m.edsoo.ru/ffOc
3044

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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