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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIO)KEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenopaBanust yue6Horo npenmera «Ousnkay.

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHU MTpenoiaBanus yueoHoro npeamera «duzukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMUXCS W OPraHM3aIHi0 HM3y4YeHUS
¢u3MKN Ha NEATEIBbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacrnpesiesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHUSA MPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXxCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyiorued, actpoHoOMuUer U (HU3NYECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAYyYHYIO KapTUHY  MHDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HAyyHOro MeETojia
MO3HAHUSA, TO €CTh CIIO0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIICIYIOIIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUSA,

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATL MAdAHHBIC KM HCIIOJb30BAaTh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYYCHUA BBIBOIOBY.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
ONpe/eNieHbl B KOHIEMIMHM MpernojiaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit  ®Deaepanuu, peaU3yrOMIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu uzydenus: Gpu3uku:

npuoOpeTeHrne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPUPOABI, Pa3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMHUPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMHpoBaHUE TPEACTaBICHUN O POiM (UHMKH Al Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHaNBHOM AESITEIbHOCTH, CBA3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

I[OCTI/I)KGHI/IC OTHUX ueneﬁ IIporpaMmsbl 110 (I)I/ISI/IKQ Ha YPOBHC OCHOBHOI'O
06III€FO 06p330BaHI/I$I obecrieunBaeTcs PECUICHUCM CICAYIOIUX 3a1a4:

NpUOOpETeHNE 3HAHMA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMMCHIBATh U OOBSACHATH (PU3NUCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
WCTIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(POpMaluend (HU3NIECKOTO COACp>KaHUS,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIVH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHON AESATEIbHOCTH, CBA3aHHBIMU
¢ ¢u3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (HPU3UUIECKON HAYKH.



OO61ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4deHus QU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "acoB (2 yaca B HeJeni0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B HEHIEI).

[Ipennaraemsplii B nmporpamMMe mo (Gpu3uKe mnepedeHsb J1abopaTopHBIX padoT H
OTIBITOB SIBJISIETCSl PEKOMEHAATEIbHBIM, YUUTENb JI€aeT BHIOOp MpU MPOBEACHUU
1a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBHUIYaJIbHBIX OCOOEHHOCTEH
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, TMpejiaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 3K3aMEeHa M0 (pU3UKE.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Du3uKa U e€ poJsib B IO3HAHUM OKPY’KalOLIEero Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuuH. Puznueckue
npubopsl. [TorpentHocts u3mMepennii MexiyHapoHasi cucTeMa euHull.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT OPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, INOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObSICHEHNE
HabogaemMoro saBieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJeel

Jemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®uznyeckue MpuOOpPbI U MpoUeAypa NPSIMbIX U3MEPEHUN aHAJOrOBBIM U

1M (PPOBBIM MPUOOPOM.

Jlabopamopnuie padbomul u onvimol.

1. OmnpeneneHue IeHbI ASTEHUS MIKAIbl U3MEPUTEIBHOTO Tpudopa.
N3mepenue paccTossHui.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

Ornpenenenne pa3MepPOB MajbIX TEI.

N3smepenne temmnepaTypsl NpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JAaTYUKa TEMIIEPATYyPBI.

o ke

6. IlpoBeneHue ucciieOBaHUs MO IMPOBEPKE THIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OOoJblle, YeM OO0JbIlle BhICOTA
mycCKa.

IlepBoHayajibHbIEC CBEJCHUA O CTPOCHUM BellecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNb, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBrmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIABIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

JHemoncmpauuu.

1. HabGmronenune OpOyHOBCKOTO JIBUKECHHUS.

2. Hab6monenue nuddysuu.



3. HaGnionenue  siBneHuil,  OOBACHSIONIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKMBAHUEM YACTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OuneHka JuameTpa aroMa METOAOM PsIOB  (C  HCIOJIB30BAaHUEM

dboTorpaduii).

2. OmnbITHI O HAOMIOACHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKCHHUS.

JIBu2keHMe U B3anMoieiicTBHeE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IIPU HEPABHOMEPHOM ABWKEHHM. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepHuu. 3aKOH WHEpUMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHHUSI CKOPOCTM JBW)XKEHHMs Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BellecTBa.

Cuita Kak xapakTepucTHKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. I3mMepenune cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTH. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. HesecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

Habnronenue MexaHM4ecKoro ABM>KEHUS Tela.

N3Mepenne ckopoCcTH MPSIMOJIMHEITHOTO JBUKECHMUSL.

HaGnronenue siBneHus HHEPIUU.

Halnronenue n3aMeHeHus: CKOpOCTH TP B3aUMOJICHCTBUU TEl.

CpaBHeHMEe Macc 10 B3aUMOJIEUCTBUIO TE.

CiioxeHune CHI, HalpaBJICHHBIX 110 OJTHOW MPSMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHre CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (IIapuKa B KHIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TeA.

4. OnbITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTH pacTshKeHHUs (aedopmanun)
NPY>KUHBI OT MIPUII0KEHHOMN CHIIBI.
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5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJBXKECHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
JJaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIIEHUS U YBEJIUUEHUs AaBieHus. /laBienue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypsl. llepemaua naBneHus
TBEPIABIMU TEJIAMH, KUAKOCTAMU KU raszaMu. 3akoH Ilackansa. IIHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TIyOHMHBL. ['mapocraTmyeckuid
napajokc. Coobuaromuecs cocyibl. ['uapaBnnueckue MEXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHON 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! ns U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBU aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu
T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BoJIe OT 00bEMa MOrpykEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJbI, JEWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeesieHne €€ rpy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecusi pbiyara. [IlpumeHeHue TmpaBuiia paBHOBECHS phiuara K OJIOKY.

o0k wn

N



«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJ) npoctbix Mexanu3MoB. [IpocTbie MeXaHU3MBI B ObITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HMccnenoBanue ycioBUi paBHOBECHUS pblUyara.
3. Uzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DJHEPTUU.
8 KUIACC

TennoBble ABJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopgusie Tena. OObsSCHEHUE CBOMCTB ra3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.
CmauuBaHKe U KallWUISPHBIE SIBJICHUS. TEIIOBOE pacCIIuPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBH)KEHHS
yactull. BHyTpeHHsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEpTUu:
Teronepeaaya U COBEpLICHUE paboTHI. Bunsl TeIUIonepeayn:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemioTel. YenabHas TEIJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBiaenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
ITapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenuwe. YaenpHas Ttemnora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JTABJICHMUS.

BrnaxxnocTe BO3ayXa.

OHeprus TOIIMBA. Y JeNbHAs TEIUIOTA CTOPaHUs.

[Ipunnuner pabotel TemnoBbix aurareneir KIIJ[ TemioBoro asuraresns.
TennoBple ABUTaTENM U 3aIATA OKPYKAOIIEN CPEIbI.

3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmtoneHue 6pOyHOBCKOTO JBUKEHMSL.
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9.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuiia u3MepeHHs TEMITEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HabOmroieHue KumeHwusl.

12. HabOmroieHre mocTosTHCTBA TeMIIepaTyphl IIPH TIJIaBICHUH.
13. Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIA MUJIU caxapa.
OnpITel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B OaJUIOHE MITPUIIA.

OneITBl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH [JABIEHUS BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TpyOKE OT TeMIIepaTyphl.

HaGntonenne u3MeHeHUsT BHYTPEHHEHW OSHEpruu Tejla B pe3yibTare
TeIuIonepeauu U paboThl BHEIIHUX CHIL.

HccnenoBanue sBIEHHUS TEMJIOOOMEHAa NPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHrne  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. OnpenienieHne yaeabHOM TEIIOEMKOCTH BELIECTBA.

11. UccrienoBanme nmpoiecca UCIapeHus.

12. OnpeienIeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

13. OnpeneneHue yaeabHON TEMIOThI IJIABJICHHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEeKTpUUECKUX 3apsioB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aWMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSII0B U PACCTOSIHUS MEXKY TEJIAMH).

Onektpuyeckoe nose. Hanpspk€HHOCTH anexkTpudeckoro mons. ITpuHiun
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKY Y TUSIICKTPUKHU.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M cTOYHUKH MOCTOSIHHOT'O TOKA.
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9. JleucCTBHs SJIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B dKUJKOCTH.

11. I'a30BBIN pas3ps.

12. I3MepeHue CUiibl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIEKTPUUECKOr0 HAIPSKEHUS BOJIBTMETPOM.

14. Peoctar u MarasvH CONPOTUBIICHUMN.

15. B3anmoielicTBrE OCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOYKHOCTU Pa3/IeJICHUs M1OJFOCOB MarHUTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO  HAOMIONECHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM M MarHura OT CHJIbl TOKa W HalpaBJICHUs TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBYS MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTesibHOM YCTAHOBKH.

21.O0bITBl IO MCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

MexaHn4yeckue siBJICHUSA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBxkeHne. HepaBHoMmepHoe npsiMmosiHelHOe JBrkeHue. CpenHsisi U MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE nBHXKEHME MO OKpykHOCTU. Ilepmon u vacrora oOpaiueHus.
JlnneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepsoiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tpetuii 3akoH HproToHa.
[IpuHIMN Cynepno3unyu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTECHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTe 1 neperpysku.

PaBHOBecue matepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaiieHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbc tena. 3meHenne umnylibca. UMIynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, yIPYrocCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIInampHasT YJHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaOnroneHne MexaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIBHO PAa3HBIX Tl

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHYKEHUS.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenienne pabOTHl CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3y4yeHne 3aKkoHa COXPAHEHUS SHEPTUU.
Mexanuveckue Kojae0aHUs U BOJIHBI.

KonebarenbHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPruu MpH KojaeOaTeIbHOM JABUKCHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
IIOIIEPEYHbIE BOJHBI. JI[MMHA BOJXHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbIcOTa TOHa. OTpakeHue 3Byka. MHpa3ByKk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWil Tel IIOA AEHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.
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ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOThl M NEpUoJa KoieOaHM MaTeMaTH4ecKOro
MasiTHHKA.
2. OmpeneneHue 4acTOThI U EPHOJIa KOJIeOaHHM MPY>KMHHOTO MasITHUKA.
3. HMccnenoBanue 3aBUCUMOCTH MEPUOIa KOJEOAHUI MOJBEMIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepUoAa KOJIeOaHU NPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepUoAa KoJeOaHUM rpysa, MOJBEUICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  TepuoAa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MafCHUSI.
DJIEKTPOMATHUTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



OnekTpomarauTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO

TenedoHa.
CBeToOBBIC SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku — cBeta.  I[IpsmonuHeiiHoe
pacnpoctpaHeHue cBera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
oTpakeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTpPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm sywedt B nuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroamnmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Monens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

© N o bk wbd =~

12. [lonmy4yenune 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJIa OTPa)XEHMsI CBETOBOTO Jiydya OT yIja
IajgcHus.

2. V3ydeHne xapakTEPUCTUK N300PKCHUS MPEIMETA B TUIOCKOM 3EpKajie.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yIJja
[MaJ€HUS Ha TPAHUIIE «BO3YX—CTEKIION.



4. Tlomydenue nu300pakxeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
5. Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIbI COOMparoIei
JIMH3HI.
6. ONBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnBITEI IO BOCIPHUATHIO IIBETA IPEJAMETOB NMPH UX HAOIIOICHHH Yepes
IIBETOBBIC (PUITHTPHI.
KBaHTOBBIE IBJIEHUS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anbda, O6eta- 1 ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmojaenb aroMHoro sapa. HM3orombl.  PaguoakTuBHBIE
npeBpatieHus. [lepuon nonypacnaaa aTOMHBIX SIAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3b MacChl W SHEPruu. Peakium cuHTE3a U
nenenus snaep. Uctounuku sneprun CostHIA U 3BE3.

SnepHas sHepreTuka. JlecTBUS pPaguOAKTUBHBIX M3IYYEHUM Ha >KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CnekTpbl U3TyYEHUS U TTOTJIOMICHUS.
CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.
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. Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmnrogeHue CIUIONIHBIX U TMHEHUATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUU YACTULIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOroO (hoHa.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpHUTENHHO-00001IAIONTNIT MOy TIPEIHA3HAYECH JJISl CHCTeMAaTHU3aluN
U 0000IIeHUsT  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipn u3ydeHun AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYUBACTCS AOCTHKEHHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTEeCTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOCHHE HAay4YHBIX METOJIOB HCCIEAOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
SBJICHUS, TPUMEHSs TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIE
KauyeCTBECHHBIE U KCIIEPUMEHTAIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 Cc4y€T TOro, 4YTo OOyYarOIIMeCs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBSICHSITH
bu3rYecKue ABICHUS B OKPYIKAIOIIECH MPUPO/IEC U TOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICOBAHUS (PU3HMUECKUX SIBIICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TOIYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Han0OJIee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMUYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIyJS BKJIIOYAET OKCIEPUMEHTAIBHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenue (pu3mku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbrare usyuenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarorierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B

YacTH:

e 1) maTpuoTH4YE€CKOr0 BOCIIUTAHUSA:

e - IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
bu3nuecKoil HayKH;

e - [ICHHOCTHOE OTHOILICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:xKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - FOTOBHOCTbH K aKTUBHOMY YUYacCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bus3uKuy;

e - OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHHOCTH
YYEHOrO;

e 3)3CTEeTHYeCKOro BOCIUTAHMS:

e - BOCHPUATHE ICTETHUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHUS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKW KaK MOIIHOTO WHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTMHM, BAXKHEUILEH COCTaBIISIOLIEH
KYJbTYPBI;

e - pa3BUTHME Hay4YHOW JIFOOO3HATENLHOCTH, MHTEpeca K MCCIIEeI0BATEIbCKON
JIETENbHOCTH;

e 5) <¢opmupoBaHus  KyJbTYPbl 3I0pPOBbSi M  3MOLHUOHAJIBLHOIO
0J1aronoJIy4ns:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpas3a >KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE30MaCHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AIEKTPHUYECKUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAIIHUX yCIIOBHSIX;

e - chopMHpPOBaHHOCTh HaBbIKa peQUIEKCUM, MPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YeJIoBeKa;

e 6) TPYA0BOrO BOCIIUTAHMS:

e - AKTMBHOE YYacTU€ B pEHICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpHOM  OpraHM3aluu, Topoia, Kpas) TEXHOJOIMYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uX

pELICHUS;

e 8) aganTanuum K M3MEHSIIOIIUMCH YCJOBHSIM COLMAJIBLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJECUCTBUMU TIPU BBITIOJHEHUU MCCIIEAOBaHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e - CTpPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHHS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIIKE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIBbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEpCAIbHBIC yICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijoruueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIEHUN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUI pelieHus (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCS B  Pa3IU4HBIX MOAXO0JAaX MPUHATHS  pEUICHUN
(MHOUBUYaJbHOE, NMPUHATHE pPELIEHUS B IpyNIe, NPUHATUE pEIICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath 1jiaH e€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NEeSITeILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHWCJE B XOJ BBIIOJHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenus B 7 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIOJIb30BaTh ~ TOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYrOIIAsA
cuna, nedopmanms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPAaBHOMEpPHOE  JIBUXKEHUE, HWHEpLHUs,
B3aWMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJI C 3AKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada AaBieHUsT TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, armMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpY’KalolleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHUS B TPHUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIHMSHUE
aTMOC(EepHOIo JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, AaBliecHHWEe (TBEPAOTrO Teia, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETUYECKass W TMOTEHIHalIbHAs YHEPTHsi), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EIUHMIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecus pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO0, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¥ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMannu (HU3NIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YyEeMbIX BEIWYMH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOAHUK, OT HAaNpsHKEHHsT Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSTHUSI: CUCTEMa OTcué€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJITHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YsS 3HAHHUS O
CcBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Paznen 1. ®usnka u €€ poJib B NO3HAHUYU OKPYKAKOIIEr0 MUpPa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa 0 IpUpoJIe 2
Y PHPOA https://m.edsoo.ru/7f416194
b K
1.2 Du3nYecKre BeTNYNHbI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAy4HBIN METO/ ) 1 bubnnorexa [JOK
' HO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3znen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOCHUM BellleCcTBA
bu6mmoreka [IOK
2.1 Crpoenue Benie 1
TPOCHHE BEIECTRA https://m.edsoo.ru/7f416194
5 JBr>kKeHre U B3aMMOICIICTBHE ) 1 bubnuorexa [JOK
' YaCTHUI[ BEIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bub6nuoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pasuneny 5

Pa3nen 3. /IBu:xkeHMe U B3auMoO/ieiicTBUE TeJl

3.1

Mexannueckoe nIBMKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

32 Muepuums, Macea, MIOTHOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cruna. Bzt 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
apienue. [lepenaua
4.1 I[aBHeHI/I;I TBE y SMI/I TelaMu 3 bubmorera [JOK
' A pA ’ https://m.edsoo.ru/7f416194
YKUJIKOCTSIMH M Ta3aMHU
bu6mmoreka [JOK
4.2 JlaBIICHHE HKHAKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4. A
3 TMOC(EpHOE JTaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleicTBUE )KUAKOCTH U Ta3a Ha 7 3 bubnuoreka [JOK
' HOTPY>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoiHOCTDh. JHeprus
bu6nmnoreka [JOK
A P 1
> a00Ta M MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nunoreka [JOK
5.2 IT 5 1
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. M 4 1
33 CXAMHACCas JHEPTid https://m.edsoo.ru/7f416194
Wroro no pazaeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KosmnuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TensioBble siBjieHUst
11 CrpoeHue u cBOICTBa 7 bubnuorexa [JOK
' BEIIEeCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIIOBHIC HPOCCCRt https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3znea 2. DiiekTpryeckrue 1 MAarHMTHbIE SIBJICHUS
DNEKTPUYECKHE 3apsiibl.
2.1 3a SI)KIG)HHBIG Tenafl I/IHX 7 1 bubmmorexa [IOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
27 IlocTosHEBIH 20 5 7 bubnuorexa [JOK
’ 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 nommorexa O
https://m.edsoo.ru/7f4181ce
54 DJIEeKTpOMarHuTHas 4 bubnuorexa [JOK
' WHYKLIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexannueckue siBJeHUsI
11 MexaHu4eckoe JBUXEHHUE 10 1 bubnuoreka [{OK
' U CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.3 3 10 3
ARCOHKL Coxpanem https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3pen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bu6mmorexa [JOK
2.1 Mexanndeckue koyebda 7 3
NAHITICCKHE KOTCOAHA https://m.edsoo.ru/7f41a4a6
59 MexaHH4eCcKHEe BOJIHEI. g | 3 bu6mmorexa [JOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 3. DileKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJIeHUS
4.1 3aKoHBI pacpoOCTPaHEHUS 6 2 bubnmorexa [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' IpHOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBaHToBbBI€ sIBJIeHUSI
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETa 4 1 bubmmorera [JOK
' HI https://m.edsoo.ru/7f41a4a6
aTOMOM
bub6muoreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO sipa https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
53 s 7 1
/ICPHBIC peaiiint https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznen 6. [loBTopuTe1bHO-000011aI01IIHIT MOYJT
[ToBTOpEeHUE M 00OOIICHNE
6.1 coJIepKaHUI Kypca 9 2 bubmorexa I[IOK
' AP yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nka — HayKa 0 IpUpo/Ie.
SIBieHUs IPUPOBI.
du3nuecKue BICHUs

Mexanndeckue, TEIIOBEIE,
AJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

®u3nyecKue BEINIMHBI U UX
U3MEpEeHHe

VYpok-uccnenoBanue
"N3mepeHue TeMieparypsl
IPY TIOMOIITH >KUJAKOCTHOTO
TEPMOMETpA U JIaTUHUKA
TeMneparypbl"”

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKH U3Y4aloT
IPUPOLY.
EcTecTBEeHHOHAY4HBIN METOJ
no3HaHus. Onucanue
(bu3nYeCKuX SBJICHUH C
IIOMOIILIO MOJ€eIeH

bu6nrorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JTAIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

7 NOKa3bIBAIOIUE JUCKPETHOE Brbmmorexa OK
P https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBMyKeHHEe 4acTHll BEIIeCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI
9 10 HAOJIIOIEHUIO TEIUIOBOIO
pacIIMpPEeHUs Ta30B»
10 ArperatHble COCTOSIHUS
BEIIleCTBA
B3aumocBs3p Mex Iy
CBOMCTBaMHM BEIIECTB B
Pa3HbIX arperaTHbIX
11 COCTOSTHUSIX U MIX bubmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
crtpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4ecKoe JBUXEHHUE.
12 PaBHoMepHOE U bubmmorexa [IOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIB)KCHHE
13 CxopocTts. Equnuiibt bubmuotexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nmytu u BpemeHu bubmuorexa [IOK

JABWKCHU A

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3aKoH UHEPIUH.
B3aumonencTsue e Kak
IPUYMHA U3MEHEHUSI CKOPOCTH
JIBYKEHUS Tell

bub6nuoreka IIOK
https://m.edsoo.ru/ff0a0c10

16

ITnotHOCTE BemiectBa. Pacuer
Macchl 1 00bEMa TeJIa Mo €ro
IUIOTHOCTH

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPIOTO TEIA»

18

Pemenue 3amau no teme
"[TinoTHOCTH BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cua KaK XxapakTepuCTHKA
B3aumMoencTaus tei. Cuia
ynpyroctd. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH
pactsbkeHus (nedopmariim)
HPYKUHBI OT TPUIIOKEHHOM
CHUJIBD)

21

SBneune taroreHusa. Cuna
TSKECTU

22

CBsi3b MEXy CUIJION TSXKECTU
U Maccoii Tena. Bec Tena.
Pemenne 3amau no reme
"Cuna Tsxkectn"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCcTH Ha ApYTUX
anerax. Puznueckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapPaKTCPUCTHUKHU IIJIAHET

bu6mmoreka [JOK
24 Mswepenne cu. Aunamomerp https://m.edsoo.ru/ff0al8cc
Bbu6mmorexa [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX Cul,

26 HaIpPaBJIEHHBIX 110 OJTHOM bubnuorexa [IOK
npsiMmoid. PaBHOIeHiCTBYIO1IIAs https://m.edsoo.ru/ff0ala70
CHII

27 Pemienue 3anau 1o reme
"PaBHonelicTByromas cui"

TpeHue ckoIbXEHUS U TPEHHUE
28 nokos1. Tpenue B npupone u bubmmorexa LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota
«3ydeHne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [IOK
CHJIBI TaBJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)

Pemenwne 3agau Ha

30 onpeieJIeHue
PAaBHOJICUCTBYIOLIEH CUIIBI
Pemmenue 3agad mo remMam:

31 «Bec tenay, «I'paduueckoe bubnuorexa [JOK
n300pakeHne cuim», « CHITbD, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»

32 KonTponsHas pabora no



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

TemaM: «MexaHn4ecKkoe
IBIKEeHHeY, «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe n300pakeHue
cu», « CHITbDY

Hasnerune. CiocoOb1

33 MEHBIIIEHUS U YBEINYECHUI bubnmorexa LHOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBeHue raza. 3aBUCUMOCTD
34 aBJIEHM raza oT 00bréMa bubnnorexa LIOK
A i https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBnenHus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBaeHHe B )XUAKOCTHU U rase,
36 BBI3BAHHOE JIEWUCTBUEM CHUJIBI Eubmorexa OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Pentenue 3amad mo reme
37 «/laBiieHHE B )XKUIKOCTH U bubmorexa [IOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackamsa»
bubmnoreka IJOK
38 Coo0
OODTIAIOTIIEC COCY B https://m.edso0.1u/ff0a2970
39 I'mapaBinmyeckuil npecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBoi
JKAOKOCTHBIN HAacoC
bub OK
41 Atmocdepa 3emmn. [Ipuannsb nommorexa L

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CyILIECTBOBaHUS BO3yIIHON
000J104KH 3eMITH.
3aBUCUMOCTh aTMOC(EpPHOTo
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3nyxa. AtmMochepHoe bubnmorexa [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 Wzmepenne atmocdepHOro bubnuoreka [IOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HA, bubmmorexa TIOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
BapomeTrp-a"epous.
45 ATII)VIOC(bep Hoep aBJICHUE Ha bubmorexa HOK
p o https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3amau no reme
"AtMmochepHoe naBienue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MHOT'PY>KEHHOE B HUX TEJIO bubmorexa [IOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«Onpenenenue
48 BLIT;.)JIKI/IBaIO el cuIbl bubnmorexa [IOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCTbHY»
JlaGopaTtopHnas paboTa 1mo
bu6mmoreka [IOK
49 teme «MccienoBanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00BbEMa NOrpyKEeHHOH B
KHUJKOCTh YaCTH TEJIa»

50

I1naBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabGopaTtopHnast pabota
"KoHcTpynpoBaHue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlmaBanue cynos.
BosngyxomnnaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH B Ta30B)

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannyeckas pabota

bub6mnoreka [HOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTth. EquHuIb!
MOIIIHOCTH

bub6auoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noJrbEMeE 1o JiecTHUIE"

56

IIpocteie MexaHu3Mbl. Poiyar.
PaBHOBecue cuit Ha peryare

57

KoHnTtponbHas paborta 1o Teme
«/laBnenue TBEpABIX TE,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas mpoBepoyHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepsHsliit ypok. Pabora ¢
TeKCTaMH 1o TeMe «JlaBienue

bub6muoreka [IOK

>8 TBEPABIX TCIL, KHHISOCTGH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Bcepoccuiickas
npoBepoyHas pabora
Poryaru B TexHuke, ObITY U

59 npupoe. Jlaboparopras 0.5 bubnuorexa [JOK
pabora «lccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»
Pemienue 3ama4 1o teme

60 «YCc0BUS paBHOBECHS bubmmorexa [JOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koadduuuent noneznoro
JNEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5
«3mepenune KII1/] HaknoHHOM
IJIOCKOCTH

2 Pemienne 3agad 1mo Teme bu6mmoreka [JOK
"Pabora, momuocTh, KITJ[" https://m.edsoo.ru/ff0a4c48
MexaHuyeckasi SHEPIusl.

63 Kunernueckas u bubmorexa [IOK

https://m.edsoo.ru/ff0a4252

NOTEHI[MAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bubnuotexa [JOK
MEXaHUYECKOM SHEPrUuur https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKcnepuMeHTaIbHOE

65 ONpeAeICHUE U3MEHEHUS 1

KHUHETHYECKOU U
MOTCHITUATBLHOM SHEPTUH TPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUMU TCJIa I1O
HAKJIOHHOM IJIOCKOCTH"

66

KonrtponsHas pabora o teme

«PaboTa 1 MOIIIHOCTE.
OHeprusa»

67

PezepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHnuecKoe IBUKEHHUE'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposBbIe
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
OCHOBHBIE TTOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [JOK
TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUSA
) Macca n pa3mep aTOMOB H |
MOJIEKYT
Mopaenu TBEpIOro, JKUAKOTO U
’ . bubmuoreka [{OK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OObsicHEHUE CBOWCTB
TBEPIOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUMN 1
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOPUH
5 Kpucrannuueckue n | bubnuorexa [IOK
amopQHbIe Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue u
bubmnoreka LJOK
6 KauJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATSKEHUE
. TenoBoe pacuupenue u | bubmuorexa [IOK

CXXaTue

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b

BBIACIIAICMOT'O UM IIPpU
OXJIAXKXKIACHHUH

8 TeMIepaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YaCTHIL
BayTpenuss saeprus.
9 CHZCE6I>I 1/13MeHepH1/m bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN YHEPTUU
10 Buape! renonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTHueckoe
1 HCIIOJIb30BAHNUE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaJioB B LEIAX
sHeprocoOepekeHus"
12 KoauyaecTBO TEILIOTHI. bu6mroreka [JOK
VY nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBanue ABJICHUS
14 TEII000MeHa Npu bubmmorexa HOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOIHOHN U
ropsiuei Bojb1"
Pacuer xonmyecTBa TEMIOTHI,
HEOOXOIMMOTO ISt
15 HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnast pabota

16 "Onpenenenue yaeaIbHOU bubnmorexa HOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmorexa [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEepaAEBaHUE
18 KPUCTAIUINYECKHUX TEII bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEIUIOTA IJIaBIIEHUS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeaIbHON bubmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJIEHUS IbOa
20 [TapoobpazoBanue u bubmuoreka [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aeapuas temnora
napooOpa3oBaHUs U
21 KOH/EHCAINU. 3aBUCUMOCTD bubmorexa [IOK
' https://m.edsoo.ru/ff0a786¢c
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEepHOTO JTaBJICHUS
BnaxnocTs Bo3ayXxa.
JlaGopaTopHas paboTta
2 "o I;ZIGJ'II;HI/IG P bu6mmoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTHA
BO3ayXxa"
Pemrenue 3agad Ha
23 OnpeJieTICHUE BIAKHOCTH
BO3/IyXa
24 [IpuHIHIBI paOOTHI TETIIOBBIX

neurareneil. [Tapopas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurarens
BHYTPEHHEI0 CrOpaHUs

25

KII/I TermoBoro aBuraTess.
TernmoBble ABUTATENN U
3alUTa OKPYKAIOIICH CPeIbl

bub6auoreka 1IOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKkoH COXpaHCHHA U
IMpCBpalICHUA O HCPIruu B
TCIUIOBBIX IIpoHeccax

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TemmoBbie
seienns. Msmenenue
arperaTHbIX COCTOSIHUI
BemecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TermnoBele SIBICHUA.
H3meHeHune arperaTHbIX
COCTOSIHHH BerrecTna"

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
JIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBaHue
"DnexkTpuszanus Tea
WHJIYKIUEN U TIPU
COTNPUKOCHOBEHUU"

31

BzaumopeiicTBue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HanpspbkeHHOCTh
ANEKTPUYECKOTO MOJISL.

bub6nunoreka I[IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepno3unun
BJIEKTPUYECKUX TTOJIEH

Hocurenu snekrpuyeckux

33 3apsA0B. DiIeMEHTapHBIN
3apsia. CtpoeHue atoma
[IpoBOAHMKY U ANDIIEKTPUKHU.
34 3aKoH COXpaHEHUs bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Penrenue 3amaud Ha
. bu6mmoreka [IOK
35 MPUMEHEHUE CBOICTB
https://m.edsoo.ru/ff0a90cc
3JIEKTPUUYECKUX 3apsI0B
DNEeKTPUYECKUN TOK, YCIOBUS
16 €ro CyIIeCTBOBAHHUSI. bubnuorexa [JOK
W cTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3IEKTPUUECKOTO bubnuorexa LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
13 "JleficTBHE IEKTPUUYECKOTO |
M0JISl HA POBOTHUKHU U
JUJICKTPUKH"
39 ONEKTPUYECKUH TOK B bub6nuorexa [IOK
MeETajllIaX, JKUJKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U €&
COCTaBHbIEC YaCTH
Cuna toka. JlabopaTopHas
| bu6mmorexa [JOK
41 pabora "U3mepenue u 0.5

peryiaupoBaHue CUJIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTpUUECKOe HaMpsKEHHE.
BoasT™metp. JIabopaTopHas
pabora "M3mepenue u
pEryJaupoBaHUe HANPSIKEHUS "

0.5

bub6nuoreka IIOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHue MPOBOAHHKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

Bbu6morexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COIPOTHBIICHUS IPOBOTHUKA
OT €ro JJIMHBI, TUIOIa 1N
MOTIEPEYHOr0 CEUCHHUS U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpsokeHus1. 3akoH Oma ayis
y4acTKa [enu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aad4a

46

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUs Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOJIHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpaBuiia
CJI0’KEHHUsI HANIPSKEHUH ITpU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



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

MOCJIEI0BAaTEIbHOM
COETMHEHUH JIBYX
pe3ucTopon”

JlabopaTtopHnast pabota
"IIpoBepka nmpaBuiia AJisi CHIIbI

bu6mmorexa [JOK

49 TOKa IIPU NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma s bubnuorexa [IOK
Pa3IAYHOTO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
PaGora u mourHOCTH
51 JIEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHnas pabota
5 "OnpezneneHue paboThl U bu6nuorexa LIOK
MOII[HOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpUYecKue Henu 1
53 MOTPEOUTEIIN DIICKTPUUECKOU bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX
B3aMMOJIeIiCTBHE
Ypok-uccnenoBaHue
55 "N3yuenue nonei bubmmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe nojie. MarautHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba
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[1oJIe 3eMJIM U €T0 3HAYEHUE
U1 )KU3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpruuecKue 3apsbl.

Bbu6morexa [JOK
57 3apspKeHHBIC Tela H UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
[ToCTOAHHBIN 2JIEKTPUUECKUI
TOK"
KonTponbhas padbota no teme
"DIeKTpUUECKUE 3apsbl.
3apsKEHHbIE Tela U UX
. bu6mmoreka [{OK
58 B3aUMOJICUCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 37IEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHasi pabora
PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
" . . bubnuorexa [JOK
59 [ToCTOAHHBIN IIEKTPUYECKUI
" . https://m.edsoo.ru/ff0acdc6d
Tok" / Becepoccuiickas
npoBepoyHas pabora
OnbiT OpcTeaa. MarautHoe
60 T10JI€ JIEKTPUYECKOTO TOKA bubmuorexa [JOK
MarauTHO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipnmenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuorexa [JOK

JlaGopaTopHnas pabota
"N3yueHue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
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MArdmuTHOT O ITOJIA Ha
MPOBOJHUK C TOKOM"

62

DNeKTpoABUTATETD
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
IICKTPOJIBUTATENICH B
TEXHHYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabota "KoHcTpyHnpoBaHue u
u3y4eHue paboThl
3eKTpoaBurarens"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apages. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [paswio Jlenna

64

Onekrporereparop. CrocoObl
TIOJTY4EHHS DIIEKTPUIECKON
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DyeKTpUUeCcKue 1
MarHHUTHBIE SIBICHUA"

66

KonTponbHas pabota mo teme
"DnexTpuueckue u
MATrHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeroBrie
ABJIeHUS"

bubmnoreka IJOK
https://m.edsoo.ru/ff0accSe



https://m.edsoo.ru/ff0ac86c
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68

PesepsHsliit ypok. Pabora ¢
TEKCTaMU II0 TEME
"MarguTtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara u(pposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
1 Mexannueckoe IBHKEHUE. 1
MarepuaiibHasi TOUKa
CucremMa orcuerTa. Eub 110K
nonMoTeka
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bu6nuorexa LIOK
JBHKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe
4 NPSIMOJIMHEMHOE IBUKEHUE. |
Cpenssisi © MTHOBEHHAS
CKOPOCTh
Hpsvommeiitioe bubnuorexa [IOK
> DaBHOYCKOPEHHOE ABHACHHE. ! https://m.edsoo.ru/ff0ad8d4
Vckopenue T '
CkopocTh MPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tela
bubnmnoreka [JOK
7 IIPU PAaBHOYCKOPEHHOM 1 1 s

JOBUXXCHHUU 110 HaKHOHHOﬁ
IJI0OCKOCTH"

https://m.edsoo.ru/ff0adb18
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CB00OOHOE ITaJIEHHE TEI.

8 OmnbiTel ["anmnest
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuoreka [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlentpocTpemMuTenbHOe
YCKOpEHUE
1 I1epBb1it 3akoH HbroTOHA. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka LIOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bu6nuorexa [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuorexa [IOK
15 Cuna ynpyroctu. 3axou I'yka httos://m.edSO(])_.[ru/faneca2
16 Pemenne 3amau mo teme «Cuna
YOPYTOCTH
JlaboparopHas paboTa
17 «Onplc)az[e?iHne I:ICS:TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnuorexa [JOK
18 Cuna Tpenus ht‘gps://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubmuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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"Onpenenenne ko3P uUineHTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 "3axonst Hpiorona. Cua https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus"
Cuna TSDKeCTH M 3aKOH

2 BCEMHUPHOI'O TATOTCHHUS. bu6nuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koupepennus "JIBuxeHue

2 T€J BOKPYT I'PaBUTAI[MIOHHOTO
uentpa (CosiHeUHasi CUCTEMA).
lanaxtuku"
Pentenue 3anau mo teme "Cuiia

24 TSDKECTH U 3aKOH BCEMUPHOIO bubmorexa OK

" https://m.edsoo.ru/ff0af5f8

TATOTCHUS

)5 [TepBast kocMu4ecKasi CKOPOCTb. bu6mmorexa [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MatepuaabHON
TOYKH. AOGCOTIOTHO TBEPAOE

2% teno. PaBHoBecue TBEpAOTO bubnmnoreka [JOK
TeJa C 3aKPETUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHJIBL.
LlenTp TsxecTn
PaBHOBecue MaTepuaibHON
TOUYKH. AOGCOTIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TCJa C SaerHJIéHHOﬁ OChIO
BpaIlcCHU. MOMEHT CHUJIBL.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0afe36

LlenTp TsxecTn

Pemienue 3amad mo Teme

bubmuoreka [JOK

28 | "Mowen ciutl. LeHTp https://m_edsoo.ru/f0b02bd
TSKECTU
[ToaroToBKa K KOHTPOIBHOMN

29 pabote o Teme "MexaHudeckoe bub6nmorexa IIOK
IBIKeHue. BzaumoneincTaue https://m.edsoo.ru/ff0b0408
ten"

KoHTponbHas pabota 1o teme
30 "MexaHn4ecKoe IBKECHUE. bubmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynec Tena. UMmynsc Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

1 Pemenne 3ama4 mo teme "3akoH bu6mmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHuus

33 "PeakTuBHOE ABUKEHUE B
IPUPOJIE U TEXHUKE"

14 Mexanuyeckasi pabota u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6morexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue padbOThI CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBUKEHUH TeJa 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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FOpHSOHTaHBHOﬁ IMOBEPXHOCTU»

CBsI3b 9HEPTUH U pabOTHI.

37
IToreHunanpHas sHEprust
Kunernueckas sHeprus.

38 Teopema 0 KHHETHYECKOM bubmorexa [IOK

p https://m.edsoo.ru/ff0b0c32
SHEPIUHn https://m.edso0.rwITvoleS 2

19 3aKOH COXpaHEHMsI SHEPTUuU B
MEXaHHKE
JlaGopaTopHas pabota

40 «A3 EeHI/IIZ: 3aK(F))Ha COXpaHECHUs bubmorexa HOK

M p https://m.edsoo.ru/ff0b12fe
SHEPTUN»

A1 KonebarenbHoe IBUKEHHE B €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHusl.

42 BruIiHyXIeHHBIE KOJIeOaHUS bubmmorera [TOK

YA ) https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MaremaTudeckui u
TPy KUHHBINA MasTHUKA
Ypok-uccnenoBaHue

44 «3aBUCUMOCTbH IIEpUOJA bubnunorexa [IOK
KOJICOaHHUI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl TPy3a»

45 [IpeBparenue s3HEPrun Ipu
MEXaHUYCCKUX KOJIeOaHMIX
JlaGopaTtopHnast pabota

46 «Onpenenenue 4acToThl U bubmnoreka IIOK

nepuojia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
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47

JlaGopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojaedanuit rpysa,
MOJIBELIEHHOTO K HUTH, OT
MAaccChI Tpy3a»

bub6muoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IIOIICPCYHBIC
BOJIHBI

bub6nunoreka I1IOK
https://m.edsoo.ru/ff0Ob21fe

49

Ypoxk-koHpepeHuus
"MexanndecKkue BOJIHEI B
TBEPAOM Teie. CelicMUYecKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AKYCTI/IIICCKI/Iﬁ PE€30HaHC

53

Ypoxk-koHpepeHuus
"VnbpTpa3Byk U HHGPa3BYyK B
MPUPOJIC U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

ITogroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHu4eckue
KoJieOaHus ¥ BOJIHBI"

bu6mroreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabora o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHbBI COXPAHEHUS.
MexaHnueckne KojieOaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJI€.

bu6mmorexa [JOK

56
DNIEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-koHpepenmus "llkana
3JIEKTPOMArHUTHBIX BOJIH.

bubmnoreka IJOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JUISI
COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [IOK
BOJIH C IIOMOIIBI0 MOOWJIEHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U JJINHBI
3JIEKTPOMAarHUTHOW BOJIHBI
DneKTpoMarHuTHas pupoia

61 cBeta. CKOPOCTL CBETa bubnmoreka [JOK

Bera. Ck Tb CBETA.
p . https://m.edsoo.ru/ff0b31d0
BosHOBEBIE CBOICTBA CBETA
Ucrounuku cBera.

6 [IpsimonuneitHOE bubnuoreka [IOK
pacipoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bubnuoreka [IOK

3epkana. Pemienue 3a1a4u Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
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IMPUMCHCHHEC 3aKOHA OTPAXKCHHUA
CBETa

[Ipenomnenne cBera. 3akoH

bubmuoreka [{OK

o4 [IPEJIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHyTpEeHHEE OTpakeHHe

65 cBeTta. Mcronp3oBaHue MojaHOro bu6nuoreka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJAX
JlaGopaTopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJieHus Ha
rpasuue "Bo3ayX-cTekio""
VYpok-koHpepeHus
"Ucnonp30BaHKe MOJIHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBAA3B"

68 JInnazel. OnTrdeckas cuna bubanoreka IIOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odpaxeHuii B bubnuorexa [IOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenue HOKyCHOTO bubnuoreka [IOK
pacCTOSIHUS U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"

71 Ypok-koHbepeHIHs bubnuoreka [IOK

"OnTuyecKue JTNH30BbIE

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
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npuOopsr"

I'ma3 kak onTU4yeckas cucTema.

bu6mmoreka [JOK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxenne 6emoro cBera B
74 criektp. OnbiTel HeroTOHA. bubnmoreka [JOK
Cl10’)keHHe CIEKTPAIbHBIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcust cBera
JlabopaTtopnast pabota "OnbIThI
10 pa3JI0kKEHUIO OEJIoro CBeTa B
75 CIIEKTpP ¥ BOCIPHUATHIO LIBETA bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0c0e2a
IPEIMETOB MPU X HAOIIOIEHUU
4yepe3 1BETOBbIE (UIBTPHI"
Ypok-nipaktukym "BoiHoBbIE
76 CBOICTBa cBeTa: JAucHnepcus,
uHTepdepeHus u quppaxaus”
77 Omnsitel Pesepdopna u bubnnorexa [JOK
IUIaHETapHAas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
79 cBeTa aromMmoM. KBaHTHI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JIunelyaTele CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnunorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUJIBI nommorexa 11

https://m.edsoo.ru/ff0c1672
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Crtpoenue aTOMHOTO siIpa.

bu6morexa [JOK

82
Hyxknonnas Mogenb https://m.edsoo.ru/ff0c18ac
23 PaagnoaktuBHBIE TPEBpALLICHHUS. bubnunorexa [JOK
M3oTtonsl https://m.edsoo.ru/ff0clal4
Pemenue 3amau o teme: BuG 110K
nonroreka
84 "PagroaKkTHBHBIE
" https://m.edsoo.ru/ff0c1b4a
MpeBpallCHUs
85 Ilepuon nomypacmnana
VYpok-koHpepeHuus
bubnunorexa [JOK
86 "PagnoaKkTUBHbBIE U3ITYUYEHUS B . 1
VA — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bubmuorexa [JOK
87 COXpaHEHUs 3apsiI0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE
28 OHeprus CBS3U aTOMHBIX SIED. bubnuorexa [JOK
CBs3b MaCChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
"Snepubie peakun"
Peakuuu cunrtesa u neneHus Eu6 110K
nonnoreka
90 snep. cTrouHuky sHEpruun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
Ypok-koHbepenus "AnepHas
91 sHepreTuka. [lercTBus
PaAMOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OPraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM BuG 10K
nonMoTeKa
92 pabote 1o Teme

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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DIIeKTPOMarHUTHBIE BOJTHBI.
KBauToBrie sBieHus"

KonrtponsHas pabora o teme
"DJIeKTPOMarHuTHOE TOJIE.

93

DIIeKTPOMarHUTHBIE BOJTHBI.

KBanrosrie sBienus"

[ToBTOpeHnue, 060061IeHNE. Eub 10K
noImoTeKa

94 JlaGopaTopHbie pabOTHI 1O '
kypey "BsammoneiicTsie Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpEHME, 000OIICHHE.

95 Pewienne pacyeTHbIX U bu6nuorexa [IOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2572
"TeroBsie mporecch”

[ToBTOpEeHHE, 0000IICHHE.

96 Perienue pacyeTHbIX U bubnuoreka [IOK
Ka4eCTBEHHBIX 33744 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBurarencii”

[ToBTOpEeHme, 0600IICHHE.

97 Pemenue pacueTHbIX U bubnuorexa [JOK
KauyeCTBEHHBIX 3aJa4 I10 TeME https://m.edso0.1u/ff0c2b30
"KIIJI anexkrpoycTtanoBoK"

[ToBTOpenue, 06061IEHNE. Bu6 1OK
noImoTeKa

98 JlaGopaTopHnbie pabOTHI 1O '
kypey "CBeToBbie SBieHE" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6oOIICHNE.

99 Pabota ¢ TexcTaMu 1o TeMe bu6mmoreka [JOK

"3aKOHbBI COXpaHEHUS B
MEXaHHKE"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpeHnue, 06061IEHNE.
Pabora ¢ TexcTamMu o TeMe
"Konebauus 1 BOJIHEL"

bub6muoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0IICHNE.
Pabota ¢ Tekcramu 1o TeMe
"CseToBBbI€ gBicHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6oOIIEHNE.
Pabora ¢ TekcTamu 1o Teme

"KBanToBas u siiepHas pusuka'

OBILEE KOJIMYECTBO YACOB I10

[TPOTPAMME
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3iindaTth ABJICHUA IO OMNHMCAHWUIO HX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBE OITIBITOB, JJ€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBJICHHE

1.3

pacrno3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUN B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh H3yYEHHBIE CBOWMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONB3ysd (U3MYECKHe BEIUYWHBI, TPU OINWCAHWH IPABHIHHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, HX
0003HAYECHHS ¥ eIUHUIIBI (PU3NMYECKUX BEITMUWH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIOIME JaHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATb CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/IC SIBJICHUS W IIPOLICCCHI,
HCIIOJIB3YysT HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW  3alluCbiBaAaThb €ro MaTrcMaTHu4CCKOC

BBIPAYKEHUE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TN, B TOM
yyclie M B KOHTEKCTE€ CHUTyallMil NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL M[MPUUIUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
oObscHeHHEe W3 1 — 2 JOrMYecKux maroB ¢ omopo Ha 1 — 2
M3YyYEHHBIX CBOWCTBA (PU3MYECKHX SBICHHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

pemath pacu€THbie 3aa4u B 1 — 2 neMCTBHS, UCIONb3Ys 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHalM3a
YCIOBMSI 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, MOJACTABISAThH
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U POBOJUTH PAaCUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEIICHUS 3aj7a4, OLICHUBATh

PEATUCTUIHOCTD MOTYYEHHON (PU3HUUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(¢u3n4YecKUux METOJAO0B, B ONHCAHWU MCCIEIOBAHUS  BBIIEIATH
[poBEpsieMOe  MpeANojoXkKeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IIOJIyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ OIlbITa, ACJAaTh BBIBOJBI 110 €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpPOBaTh  MPOBEpsSEMBIC
MPENAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKMCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIIEAYS IPEMIOKEHHOMY ILJIAHY,
(bUKCUPOBaTh PE3YIbTATHI TOJYYCHHOW 3aBUCHMOCTH (PU3HUECKUX
BEITUYMH B BUJE MPEUIOKESHHBIX Ta0NHIl ¥ TpadUKOB, AeNaTh BHIBOIbI

10 pe3yJbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE WM3MEPEHUS (PU3NYECKUX BEIMYUH, CIEIys
MPEUI0KEHHONW MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JECUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
WCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

MPUBOJIUTL TpUMeEpbl (HaXoAWTh UHGPOPMALUIO O MPUMEPAX)

MIPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHUSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 3a/JaHHBIM TIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM U MyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHHMKOB
BBIIENATh MH()OPMALMIO, KOTOpasl sBISETCS HPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCIIOJIB30BaTh npu BBITIOJTHCHUH y‘ICGHLIX 3aI[aHI/If/'I

JTUTEpaTypy
MaTepuabl,

HAyYHOTOMYJISPHYIO dbusznyeckoro - coaepKaHus,

CIIPaBOYHbIC pecypebl  cetu  MHTepHer, Bianersb

npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HUECKOTO
COJiepKaHus, B TOM YHCJe MyOJIMYHO JenaTh KpaTKue COOOIICHUS O
pe3yabpTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YCHHBIN ITOHATUHHBIN amnmapar Kypca

(bU3KKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

P BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIlpenesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/la4aMH,
CIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBUHM, aJ€KBATHO OLICHUBATH

COOCTBEHHBII BKJIad B JCATCIBHOCTbL TI'PYIIIIbI, BBICTPAUBATH

KOMMYHHKAaTHUBHOC B3 aHMOHeﬁCTBHG, YUUThIBaA MHCHUEC

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepPsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'[bHOI7[ nporpaMMmbl OCHOBHOI'O o0mero 06p330BaHI/IH

1.1

HCIIOJIb30BaThb ITOHATHUA

1.2

pasiimuaTthb ABJICHHA II0 OIMCAHHIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHUEC

1.3

pacro3HaBaTh TPOSIBIIEHHUE W3YyYEHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NUECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (QHU3MYECKHUE SBICHHS,
UCTIONB3yd (U3MYeCKHe BETUYMHBI, TPU ONUCAHUM MPABHIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYHWH,
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHUS U TPOIECCHI,
WCIIONB3ysl HW3YUYEHHBIE 3aKOHBI, MpPU HTOM J1aBaTh CJIOBECHYIO
(GbopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalMdid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA

(pI/I3I/I‘-IeCKI/IX ﬂBHCHHﬁ, (I)I/IBI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pemath pacy€THbIe 3a7aud B 2 — 3 AEWCTBHS, UCTIONB3YS 3aKOHBI U
(dhopMyITBI, CBSA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBUS 3a/1a4Ml 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
TaHHBIX Il PEIIeHHs 3a/ladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACUYEThl U CPABHUBATH
MOJy4YEeHHOE 3HaueHUE (U3UYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacClio3HaBaTb HpO6J'IeMI>I, KOTOpPBIC MOKHO pPCIIUTL IIpU ITOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOOB, UCIIOJIL3Ys OIMMMCAHUC UCCIICAOBAHNsA, BBIACIIATH
MIPOBEPACMOC IPCAIIOIIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIBITHEL 110 HaGHIOIICHI/IIO (bHSI/I‘{CCKI/IX SIBJICHUU WJIHA
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

MIPEAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYUKOB (bPISI/I‘leCKI/IX BCJIMYHMH, CPaBHUBATL PC3YJIbTATHL

M3MEpEHUi ¢ yI€TOM 3aJaHHOI a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOMH
BEJIMYHUHBI OT JAPYrOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBAaHNWE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJIE TaONMUI] U TPa(HKOB,

A¢CJIaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHU

1.12

MPOBOANTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
cienys NpPeMJIOKEHHOM HWHCTPYKLUMH, U  BBIUKCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKH 0€30IMaCHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaX (U3MUECKUX SBICHUM UM HEOOXOAMMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

PpacClio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHLIC
HpI/I60pI)I o CXEMaM U CXCMATHUYHBIM PUCYHKAaM, COCTABJISATb CXCMbI
QJICKTPHUYCCKUX merne ¢ IMocjaedoBaTeIbHBIM U ImapaajICJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX neremn

1.16

IPUBOAUTh MNpUMEPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 obecriedeHuss ©Oe30IacHOCTH IMpu  OOpallleHuH ¢
puOoOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[CHI/I${ HOPM 3KOJIOTHYECKOI'0 IMTOBEACHUS B Opr}KaIOI_Heﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM U IYTEM CpPaBHEHMS
JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPU  BBIITOJHCHUU y‘{e6HBIX 3aJlaHui HAy4YHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOrO COJECp)KaHHUS, CIPAaBOUYHbBIE
Marepuansl, pecypcsl ceTtu MHTepHeT; BiuaaeTb NpuémMamu
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHusl MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UIECKOTO
COJCpKaHUs, B TOM 4YHUCIE MMyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHOH WJIM HCCJICIOBATEIbCKOW JACSITENLHOCTH, TPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(U3MKH, CONPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

MIPU BBIMOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTb 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIBI, BBICTPAUBAaTh KOMMYHUKATUBHOE

BBaHMOHeﬁCTBI/Ie, IIPOABJIAA TOTOBHOCTH pa3peiiaTb KOH(bJ'II/IKTBI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1.1

HCIIOJIb30BATh N3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bmﬂqecxoe SIBJICHUC

1.3

pacro3HaBaTh TNPOSIBIICHHE H3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpE, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B y4yeOHYI0, BBIICIATh

CYILLECTBEHHbIE CBOMCTBA (PU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh W3yYEHHBIC CBOWCTBA TeI W (PHU3MUYECKUE SIBICHUS,
UCHoNb3ysd (u3NyYeckue BETUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HMCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHMS U €IUHULIBI (PU3NUECKUX BEIMUMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYIO BEIMYHMHY C JPYTUMHU

BCIn4YnHaMu, CTpOUTDH Fpa(l)I/IKI/I HU3YYCHHBIX 3aBUCUMOCTEH




(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa H 3allHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl M CBOIMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (bI/I3I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€THbIC 3ajaud (omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHalIW3a YCIOBHUS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABJIIATE HCOOCTAIOIIMUE  HUIIU
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pelIeHus, NPOBOAUTH PAaCUYEThl U OLICHMBAThb PEATUCTUYHOCTH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPH IMOMOIIU
(bU3MYECKUX METOJIOB, UCIIONB3Ysl ONMMCAHUE UCCIIEOBAHUS, BBIACIATH
IIPOBEPSEMOE NPEINOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOPSAKA
NIPOBEICHUS HUCCIICNOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHH 1 OTTBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3NYEeCKUX CBOMCTB TeN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAHMSA, ONMUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BBIBOBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPCHHH,
OTpeNieNiis cpelnHee 3HaueHUEe H3MepsieMOl BeIMYMHBI ((POKyCHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

n3MepeHus (U3MepUTENbHOro Mpudopa)

1.11

MNpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHMH: IUIAHMPOBATh MCCIICIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJTY4YEHHOH 3aBHCHMOCTH (PH3MYECKHX BEIMYUH B BHUJE TaOIUIH

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs], COOUPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh TpaBWIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaTopHBIM 000pYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUSHHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JINH34, IUIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOI'0 apa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS HW3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHA U HEOOXOIUMBIE

(bu3nIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB U
TE€XHOJIOTMYECKHUX MPOLIECCOB MPH PEUICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHHU B IMIIOCKOM

3epKajie U COOMpArOIIeH JTHH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHQPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpU  OOpalleHHH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIIH (PU3HUECKOTO COACPKAHUS B CETH
WuTtepHer, camocTosTeNbHO (OPMYNHUPYs TMOUCKOBBIM  3ampoc,
HaxOJUTh TYTU  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIOJIb30BaTh MPHU  BHIMOJHCHWH Y4YEOHBIX 3aJaHUN  HAYyYHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOrO COJEep)KaHUs, CIPABOUYHbBIC
Marepuainsl, pecypcbl cetu MHTepHeT; BiaAeTh NOpUEMaMHU
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3aaBaThb cOoOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe WH(POpPMAIUU K3 HECKOIbKUX HCTOYHHKOB (PH3UUIECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTHM,  0OpPU  3TOM  I'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHbBI MOHATUWHBINA anmapar U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHUE MpE3CHTAMed C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAcisaTh 00SI3aHHOCTU B IPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUH U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, MMPOABJIASA TOTOBHOCTH Pa3pCliaTh KOH(bJ'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3nena

Kon
JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka O npupone. SIBiIeHHS TPUPOLBL.
@usnyeckue  SBICHHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnueckue BENUUMHBL  V3MmepeHue  (U3HYECKHX
BenmuuuH.  Dusmueckue  npubopsl.  IlorpemHocTh

u3MepeHuii. MexxyHapoHasi CUCTEMa €UHULL

1.3

ECTCCTBCHHOHay"IHBII\/’I MCTOJ IIO3HAHMA: Ha6J'IIOI[eHI/I€,
IMOCTaHOBKA HAY4YHOI'O BOIIPOCA, BBIABMIKCHHUC THIIOTE3,
SKCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HAO0JFOIaEMOTO SIBJICHUS

1.4

Onucanue GpU3NUECKUX SBJICHUI ¢ TOMOLIBIO MOJIEIeH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###lI3MepeHre pacCTOSTHUM.
#HHPar##lI3mepenne 00bEMa KHUIKOCTH W TBEPAOTO
Tena.

#HH##Par###OnpeneneHue pa3sMepoB MabIX TeJl.
#HH##Par###lI3Mepene  TeMneparypbl MpU  MOMOILIHU

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

##H#Par#H##CTpoeHNe BELIECTBA: aTOMBI U MOJIEKYJIBI, UX
pasmepel.  OTBITH,  JTOKA3bIBAIONIUE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

###HPar#Ht ]| pmokeane  yactuly,  BemlectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacTUI] C  TEMIEpaTypoi.

bpoyHnoBckoe nBmxenue, uddysus

23

BzaumojeiicTBre yacTHIl BEIeCTBA: MMPUTAKCHUC U

OTTaJIKUBaHHUEC




#H#HtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEN U TBép,Z[BIX (KpI/ICTaJIJII/I‘leCKI/IX) TCII.

24 B3anmocBA3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIbI
[IpakTuyeckue paboOTHI:
#H##Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM otorpaduii).

2.6 #HHPar###OnbITE o HaOJIFOJEHUTO TEMJIOBOTO

pacIIMpEeHHUs] Ta30B.
HHHPar###ONBITEI TI0  OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKECHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBM)KCHUE
#H#H#Par#H##CKOpOCTb. Cpennsist CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBW)KeHUHU. Pacdyér myTu u BpeMeHH
JIBUKCHHUSI
SlBnenne uHepuu. 3aKoH WHepUMHU. B3anmoneicTue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBIDKEHUS Tell.
Macca kak Mepa HHEpTHOCTH TeJa
14 ###Par### lnotHOoCTh BemiecTBa. CBS3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B eIMHHUIIE 00BhEMa BelllecTBa
3.5 Cuta KaK XapakTEepUCTHKA B3aUMOJICUCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO THHAMOMETPA
37 ###Par###IBnenue TaroreHus U cuna TspkecTd. Cunta
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTth
18 Cuna Ttpenus. TpeHUE CKONBXKEHUS W TPEHHUE IOKOS.
. TpeHue B mpupojie U TEXHUKE
19 #H##Par###Crnoxenne cuil, HaMpaBJICHHBIX 10 OIHOU
) npsiMoil. PaBHozeicTByomas cui
3.10 [TpakTiueckue pabOThI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JABM)KECHHUS
(wrapuka B JKMJOKOCTH, MOJEJIU  3JIEKTPUYECKOTO
aBToMOoOMNIs M Tak pjanee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHUs Opycka WIM IIapuka [0
HAaKJIOHHOM  1uIocKocTH. OmpeneiaeHue  IMIOTHOCTH
TBEPJIOTO Tela. OnbITHI, J€MOHCTPHUPYIOINE
3aBHCUMOCTh pacTshkeHus (aedopMaruu) MmpyKUHBI OT
NPUIOKEHHOH  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEN

dusnueckue SABICHUSI B npupoac: NpuMepbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,
JEMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHU4ecKue yCTpONUCTBA: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEP/BIX TEJL )XUIKOCTEN U TA30B
a1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIUYECHUS TABICHUS
42 JlaBnenue raza. 3aBUCMMOCTD JIaBlIeHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 [lepenaua naBneHus TBEPABIMU TEIaMH, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHEe MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TJIyOWUHBI.
4.4 ['unpocraTudecknii mapagokc. CooOmarmmecs cocy bl
['mppaBnuyeckne MEXaHU3MbI
AtMmocdepa 3emnu u armochepHoe naBieHue. [Ipuannbl
45 CYLIECTBOBaHMs BO3AYIIHON o0O0ojouku 3emin. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MODS
46 N3mepenue armochepnoro nasnenus. [IpuGopsl ams
' U3MEpEeHHs aTMOC(HEPHOI0 AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
4.7 Teno. BeiTankuBawomas (apxumenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxornnaBanue




4.9

[TpakTueckue padbOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa mNOrpyXEHHOM B JKUIKOCTH YacTH Teja.
OnpeneneHye BBITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEN0,  NOrpykéHHoe B  KHIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHUIIbI, JEHCTBYIOILEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHUJIBI, JEHUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YAaCTH TeJla U OT ILUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOOKM M  OIpeiciieHue  e€

Ipy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUA B mnpupoae: BIINAHHC
aTMOC(i)CpHOFO JaBJICHHS Ha JKUBOH OpraHu3M, IIJIaBaHUEC

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOIMIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, T'HAPABIMYECKUN Mpecc,
MaHOMETp, 0apomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT'HA

5.1 Mexanudeckas pabora
5.2 Mexannyeckasi MOIITHOCTh
53 [Ipocthle MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' iockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHneHue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3on0otoe  mpaBwio»  MexaHukd.  KoaddunueHnt
5.5 II0JIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUHU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
53 [Tonnass mexanuueckass SHeprus. 3aKOH H3MEHECHHS U
' COXpaHEHUS MEXaHHUYECKON SHEPTUU
5.9 [TpakTrueckue pabOTHI:




##HtPar#H##Onpenenenue pabOTbl CUJIIBI TPEHUS IPU
pPaBHOMEPHOM JBW)KCHMHM Tejla [0 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBanue yclIOBUH  PAaBHOBECHS
peiuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

du3nyeckre SBICHHUS B npupoac: pblHaru B TEIIC

5.10
YyesIoBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
pasaena 3JIeMEHTAa
TEITUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpHH CTPOCHUs BemecTBa. Macca ©  pa3mepsl
. Mosiekysn.  OmbITBI,  TOATBEPXKIAIOIMINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKMHETHUECKON TEOpUH
Mopenu  TBEpAOTO, JKHAKOTO W  Ta3000pa3HOTO
6.2 cocrosiHUil BemecTBa. Kpuctamnnmueckue u amopdHbie
Tela
OOBsicHEHHEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUU MOJIEKYJISIPHOKHHETUYECKON
TEOPHUH
6.4 CmauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TernmoBoe paclIMpeHue U cokaTue
66 Temneparypa. CBsi3zb TeMmmepatypsl €O CKOPOCTBIO
' TEIUIOBOT'O JIBHUKEHHS YaCTHI]
67 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPTUH: TEIUIONIEpeiaua U COBEPIICHUE PaOOThI
6.8 Buasl Tennonepenauu: TEMIONPOBOJIHOCTh, KOHBEKIUS,




U3Iy4eHue

KomanyectBO  TEIIOTHL. VYiaenpHas  TEIIOEMKOCTH

6.9
BCIIIECTBA
TenmooOMeH u TemIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEUIECTB.
' VenpHas TEIIOTA IIaBICHUS
[TapooOpa3zoBanne u  KoHAcHcamus.  Mcmapenwue.
612 Kunmenne. VYnenpHas  Temiora mapooOpa3OBaHMS.
' 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
JaBJICHHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHAasl TENJI0Ta CTOPAHUS
[lpunuunsr  pabotel  TeruoBbix aurarenet  KIIJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBbIE ABUTATENIM W 3alllUTa
OKPY’KaloIleH cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TEIIOBBIX
6.16
rpoiieccax
[IpakTrueckue pabOTHI:
HH#HHPar#H##0ONbITL 10 OOHAPYXKEHUIO JICUCTBUSA CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
HA#HParfH##0NbITBL  TI0  BBIPALMBAaHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITH 1o HaOJIFO JEHUTO TEMJIOBOTO
617 pacuIMpeHus Ta30B, JKUJKOCTEU U TBEPIBIX TEl.

###Par#H##0npenencHie JaBleHUs BO3JyXa B OalljloHe
MITPHIIA.

#HHHPar##H#ONBITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEMa W HArpeBaHUsS WU
OXJIQKJICHUSI.

###Par### I[poBepka TUMOTE3bI JTUHEHHON 3aBUCUMOCTHU

JJINHBI CTOJIONKA KHUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM TeNa B pe3ylibTaTe TeIuionepenayn u padboTsl
BHEIITHUX CHII.

#H#HPar#H##llccnenoBanue sBJIEHUS TEIJIOOOMEHa MHpuU
CMEIIIMBAHUM XOJIOJIHOU U rOpsiueit BOJIbI.
#H##Par###Onpenenenue KOJIMYeCTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTHYECKUM IIUITHHIPOM.

#H##Par##H#Onpenenenmne yIETbHOU TEIIIOEMKOCTHU
BEIIIECTBA.

#i#H#Par#H##lccnenoBanue npouecca HCIapeHusl.
###Par###OnpeneneHne OTHOCHTEIBHONW — BJIAXKHOCTH
BO3yXa.

#H#H#Par###Onpenenenne yAaelbHONW TEIUIOTHI IJIaBICHUS

JbAaa.

6.18

dusnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HATSOKEHHE W KaNWULIPHBIE SIBIEHUS B MPHPOJE,
KpHUCTaJUTBI B ipupoze, u3nydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWMCTBA:  KalWUIAPBI, MPHUMEPHI
WCIIOJIb30BaHUS KPUCTAIIOB, XMIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, IICHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBUCHUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSKCHHBIX TEJ OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEKAY TEIaMH)

73 Dnexrpuueckoe noje. Hanpsyk€HHOCTh 371€KTPUUYECKOTO

I10JIA. HpI/IHI_[I/IH CYICPIO3UIHNU IDJICKTPHUUICCKUX roJieit




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexTpuyeckux 3apsAaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsan. Ctpoenue aroma. [IlpoBoaHuku n
JTUDJIEKTPUKU
7.5 3aKOoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DNEeKTpUYECKU  TOK.  YCIOBHUS  CYIIECTBOBAHMS
' 3IEKTPUUECKOTO TOKA. MICTOUHHMKM MOCTOSIHHOTO TOKA
JevicTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSX U razax
. Onektpuueckass menb. Cuna ToKa. IEKTPUUYECKOE
' HaIpsHKEHUE
79 ConporuBieHue MIPOBOJIHUKA. VnensHoe
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1 yyacTKa 1enu
1 [TocnenoBarenbHOE W THapaJIeIbHOE  COETUHEHUE
' MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpUYecKne e W TMOTPEOUTENH SICKTPHUSCKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocTtossHHBIE MarHuTHl. B3auMoaencTBUE IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TONe 3eMJIM U €ro
' 3HAUYEHHE IS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJI€ 3JIEKTPUYECKOrO TOKA.
' [IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSIHHOTO TOKa. Vcmonb3oBaHue
. JJIEKTPOJBUraTeaeii B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 Oneitel  @apages.  SIBieHuHe  3IEKTPOMArHUTHOMN




nHaykuud. [Ipasuno Jlenna

DNeKTpOreHeparTop. CnocoObl MOJTyYEHUSs
7.19 BJIEKTPUYECKON SHEPIUHU. DNeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OMnbITH 10 HAOJIOJACHHUIO AJICKTPHU3AIMN TET WHAYKIHEH

Y TIPH COMPUKOCHOBEHHH.

UccnenoBanue JelCTBUS 3IIEKTPUUECKOrO TOJIS  Ha

MIPOBOJHHUKY ¥ TUDJICKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IIETH

MMOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA U HAIPSKEHUS

Ha pe3UcTope.

OIBITHI, JEMOHCTPUPYIOLITUE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIAIA MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHUS  HANpSHKEHUW TpU
MOCJIE0BATEIbBHOM COCJUHEHUM [IBYX PpPE3UCTOPOB.
[IpoBepka mpaBwiia Il CHJIBI TOKA MPHU MapaieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
AJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UucTop.
OmpeznerieHHe  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIAEMOM Ha pe3ucrope. MccmenoBannue 3aBUCUMOCTH
CUJIbI TOKA, UAYLIECTO 4Yepe3 JIAMIOUYKYy, OT HAIpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBatens. UccrnenoBanue
MarHMTHOTO B3aMMOJICHMCTBHSI IIOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsi HOCTOSIHHBIX MAarHUTOB MTPU
ux o0benWMHEHWHM ©  pasfeneHuu. MccimemoBanue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA Ha MATHUTHYIO CTPEJIKY.

OnpIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HaIIpaBJICHUA TOKa B KaTYIIKC. I/I3yquI/Ie

JIECTBUSL MarHUTHOIO MOJS Ha INpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHUe paboThI
BIIEKTPOJABUTATEIA. N3smepenne KITA
3JE€KTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA 3J'ICKTpOMal"HI/ITHOI\/'I HHAYKIUH:
HUCCICOAOBAaHUC W3MCHEHMI 3HAa4YeHUSI U HaIpaBJICHUA

WHIYKIMOHHOTO TOKa

7.21

dusznueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUST B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMiid, JAper( MOoFOCOB,
POJIb MAarHUTHOTO TIOJIA JJIs )KU3HU Ha 3emJie, MOJISIPHOE

CHUAHHUC

7.22

TexHuueckue ycTpoiicTBa: 3JEKTPOCKOIN, amIepMeTp,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (npumepsl), JIEKTPUUECKHE
MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

NMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIIACC
Kon
Kox anemenra IIpoBepsieMble 31€MEHTHI COAECPHKAHUS
paszena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEILHOCTh MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE IPSIMOIIMHENHOE JBUKEHNE
###Par###HepaBHOMEpHOE MPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHdAss W  MIHOBEHHass CKOpPOCTb Tela  IIpU

HEPaBHOMCPHOM ABHUXXCHUHN




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHENTHOE

8.5
JIBUJKEHUE
8.6 ##HPar###CBooOoauoe mageune. OnbITel [ anuies
#H##Par###PaBHOMEpHOE JBI)KEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuiog m wactora oOpamieHus. JIuHeliHas U yryoBas
ckopoctH. LleHTpocTpemMuTenbHOe yCKOpEHUE
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroToHa
8.11 HHHPar### [puHIUIT CyTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
. #HHHPar###Cuna TpeHMs: CWiIa TPEHUS CKOJbKEHUS,
513 CHUJIa TPEHUS MOKOSI, IPYTHE BUBI TPEHUS
#H#Par##H#Cuna TSOKECTH M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS
Jewxenne  mmaHer  Bokpyr  Connua.  IlepBas
515 KocMudeckasi ckopocTb. HeBecomMocTs 1 eperpysku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##PaBHoBecue TBEPJOro Teja ¢ 3aKPEIUIEHHOMN
517 OCBbI0 BpameHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiynbca. IMIyibe CUITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HPar###PeakTuBHOE ABUKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
[loTennumanpHass dSHEpPrUst Teja, MOIHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToreHimanbHas SHEPrusi CHKATOM MPYKUHBI
#H#Par##H#Kunernueckas  sHeprua.  Teopema o
5.25 KUHETUYECKON dHEPIUU
8.26 H#HPar###3aKkoH coXpaHEHUsI MEXaHUYECKON IHEPTUn




8.27

[IpakTuueckue padbOThI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpeneneHrue yCKOpPEeHUsl Tella IpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HAdalbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS
OT cCcwibl HopManbHOro naBieHus. Omnpenenenve
kodpduureHTa TpeHHs CcKonbxkeHus. OmnpeneneHue
KECTKOCTU TMpykuHBL. OmnpeneneHue padOTbHl  CHUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHUM Tela IO
TOPU30HTAJILHOM MOBepXHOCTH. OmpezeneHue padOThI
CWJIBl  YINpPYrocTM  Hpu  IHoabéMe  Ipyza ¢
UCTIOIb30BAHUEM  HETIOABIDKHOTO M TOIBMIKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B MMpupoaAc: IMPUIUBBI U OTJIUBLI,
JABMKCHUC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTHBHOC

JABHXKCHHC )KHMBbIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  COMAOMETpP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 11 BOJIHBI

KonebarenbHoe JABHOKCHUC. OcHOBHBIC XapaKTCPUCTUKU

> KOJIeOaHUI: IEPHO/I, 9aCTOTa, aMIUIUTY/1a
02 Marematnueckuit u NIPYKUHHBIN MasITHUKHU.
' [IpeBpaieHne sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxawomue kojeOaHus. BolHyXIeHHBIE KojeOaHUs.
' Pe3onanc
Mexanudeckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHbIE BOJHBI. [[TMHA BOJHBI U

CKOPOCTh €€ pacrpocTpaHeHUs. MeXxaHU4YeCKHe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynbTpa3Byk
ITpakTuueckue padbOTHI:
OmpeneneHue YacTOTBl W Tepuoja  KosieOaHMi
MaTeMaTU4YCeCKOr0 MasTHHKA.
OmpeneneHue YacTOThl W Tepuoja  KosieOaHMi
MPY>KUHHOTO MasITHUKA
97 UccnenoBanne 3aBUCUMOCTH  TIepHoOJa  KOJeOaHM
' MOABEHIEHHOTO0 K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHoJa  KoJeOaHMit
MPY>KUHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoja KOJIEOaHMH rpysa,
MOJABEIIEHHOTO K HUTH, OT MaccChl rpy3a U KECTKOCTH
py>XuHbI. I3MepeHne yckopeHusi CBOOOTHOTO TaJeHUs
dusnueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
09 TexHudeckne yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIBTPa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaFHI/ITHOC II0JIC. SHCKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja cera. CKOpOCTh CBeTa.

' BonHOoBEIE CBONICTBa CBETA

[IpakTuueckue padbOTHI:

10.4 WN3yyeHne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnueckue SBICHUS B IPUPOAE: OHUOIOrMYEcKoe

10.5 JeiictBue BUAMMOTO, yIIBTPadroIEeTOBOrO U
PEHTT€HOBCKOTO U3Ty4eHHM

10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BAaHUE

QJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBGIE SABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHMKHM cBETa

11.2 IIpssMonMHENHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenne cBeta. 3akOH MPEIOMIICHHS CBeETa.
. ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox tydent B 1uH3e
116 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa H
' TeJecKona
117 I'maz kak onruyeckas cucrema. biauzopykocts u
' JATbHO30PKOCTh
138 Pasnoxxenue Oenoro cBera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue paboOTHI:
#HHPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOT'O JIyya OT YIJIa IMaJCHHUS.
#H#Par###l3yueHne  XapakTEPUCTHK  H300paKCHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par##HtccnienoBanue 3aBUCHUMOCTH yria
NPEJIOMJICHUSI CBETOBOIO Jiyya OT YIJla TaJeHUs Ha
119 IpaHuLEe «BO3JIyX — CTEKIION.
. #i#Par#t# lonyuenne  M300pakeHUl C  MMOMOIIBIO
COOMpArOIICH JTNH3HI.
##HPar#Ht#Onpenenenne  (QOKyCHOTO pPacCTOSHUS U
ONTUYECKOI CUITBI COOMpAIOIIEeH JTMH3BI.
#HHPartH##ONbBITEl TIO pa3noxkeHuro Oeloro cBera B
CHEKTD.
HH#HPar###ONBITEl 0 BOCIPUATHIO IBETa IPEAMETOB
IpU UX HAOIIOAEHUU Yepe3 LIBETOBbIE (PUITBTPHI
®dusuueckue sBIeHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11BETA TeJ, ONTHUYECKUE SBIIEHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUpPax)
11.11 Texnuueckune YCTPOWCTBA: OYKH, IIEPUCKOII,




(dboToanmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHUA
101 Omnbitel Pezepdopna u 1uiaHeTapHas MOJAETH aTroma.
) Monens aroma bopa
122 Hcnyckanue W IOTJIOLIEHUE cBeTa aToMOM. KBaHTBI
' JInnenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHHs
124 Crpoenne aromHoro sapa. HykimonHas Moxens
' aToMHOTO siapa. M30Tomnsl
15 PannoaktuBHble npeBpaiieHus. Ilepuon momypacmnana
' aTOMHBIX SI7EP
126 SnepHble peakuyy. 3aKOHBI COXPAHEHMs 3apsiOBOTO U
' MaccoOBOI'0 YHCE
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
178 Peaxuuu cunresa u aenenus saep. McrouHuku sHepruu
’ CouHiia 1 38311
12.9 SAnepnas osHepretuka. JledcTBHME — pagMOaKTUBHBIX
. W3JTyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTryeckue paboTHI:
HabmtonieHne CrjiomHbIX M JUHEHUYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpPeKOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusm).
N3mepenue paauoakTUBHOTO (oHa
@usznueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaJMOaKTUBHOE U3JIyYEHHE MPUPOJHBIX MHUHEPAJOB,
JNEUCTBUE DPAJUOAKTUBHBIX W3JIyYEHUH HA OpraHU3M
YeJioBeKa
1912 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIWBUTyJIbHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (GU3UKM B  HAYYHOM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTH SIBJICHMM INPUPOJBI, O POJIU HKCIEPUMEHTa B
¢duzuke, o cucremooOpasyromeld poiad (UMK B  PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 SBOJIOLUU
(Gu3n4ecKux 3HaAHUH U UX POJM B ILIEJOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpA, O BKIJAJEC POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pPa3BUTHE TEXHUKH U TEXHOJIOTUU

3HaHUs O BHJAAX MaTepuH (BEIIECTBO U MOJE), O JABMXEHUH KakK
crocobe CyIiecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpOEHHUSI BellecTBa, O (PU3MYECKOH CYUIHOCTH SBJICHUI HPUPOIBI
(MeXaHMYEeCKUX, TEIJIOBBIX, JJEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHME pa3anyath SBJICHUS 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (pU3nUecKoe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUHN
B OKpYXXalollleM MHUpE, BBIAENSAsS HX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHIHOI'O amnrmapara U CHMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I W HCIIOJIb30BAHHEC WX IJI PCIICHUA y‘~I€6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘{eCKI/Ie SABJICHUA U

MPOIIECCHI, UCTIONB3YS QyHAAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA,

HCIIOJIb3Y (bPISI/I‘leCKI/Ie BCINYHHBI

Bnamenue ocHOBaMM METOIOB HAyYHOTO IIO3HAHHA C Y4YETOM
COONIOICHHS TIPaBWJI OE30MACHOTO Tpy/Aa: HaONOIEeHUE (PUINICCKUX
SIBJICHU:

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKHUX BEJIMYMH B BHJE TaOIMIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, €NIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBaHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pU3MUECKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJb aTOMHOIO siipa) U yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCJIOBHE 3a/lauH,
BBISIBIIATE HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoO0X0UMBIE Ui €€ PEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
MPOBOJIUTh PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIpPENeNATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEILIEHUH 3a7aun

VYMmenue XapaKTCpHU30BaTbh IPUHIUIILI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMHMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON  kKM3HM s oOecrieueHus O€30MacCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COONIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKAaloIeld cpene; TOHMMAaHUE
HEOO0XOUMOCTH MPUMEHEHHsI JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHaJIbHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHWsT W TMPEACTaBICHUS HH(DOpMAIH
(GU3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLIEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MWHGpOpMAlMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHUKOB; YMEHHWE  MCIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO CO/ICPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChI CETH
Wnrtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAIUH 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
. Mexannuyeckoe aBwkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCUTENBHOCTD JIBHIKCHUS
PaBHoMepHOe 1 HepaBHOMepHOE JBHKEeHHE. CpeaHsisi ckopocTs. Dopmyna Jist
1.2 BBIYHMCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSMONMHEIHOE NBM)KEHHE. 3aBHCUMOCTh KOOPJIWHATHI Tella OT
BPEMEHHU B CITy4yae paBHOMEPHOT'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 x(1)=x, +uf
I'padmuky 3aBHCHMOCTH OT BPEMEHH [JIsi TPOCKIIMH CKOPOCTH, TPOCKIIUU
NepeMenIeHus, IyTH, KOOpPAMHATBl TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBI>KEHUU
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO IBUKEHHUS:
2
Se(f) =Vo, *t+ay* 5
@opMyibl I MPOCKUUU TEPEMEIIEHHUsA, MPOEKLUHUU CKOPOCTU U MPOEKIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JABUKECHUU:
1.4 D=uv, -t+ 1.
: Sx(. =y, +d, ?"
Q\'(I):UU.1'+CI.1' -z,
a. (f)=canst,
Uy, -y, =2a,s,
['padukn 3aBUCHUMOCTH OT BpPEMEHHM MJIi MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOpPOCTH, TMPOEKLMHU MEPEMELICHUS, KOOPJIWHATHI MPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHOM JIBUKEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela IO
s BEpTUKAIU (ABMKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpEeMEHM /s MPOEKLUUU YCKOpPEHHS,

NPOCKIIMM CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAaJCHHM Tejla II0




BEPTUKAIIN

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tella 10 OKPYKHOCTH. HampapieHue
CKOpOCTH.

®dopmyna IS BBIYUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHO
oOpareHus:

¥ -
e

T

LentpocTtpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOTO

1.6 yckopeHus. @opMyiia JU1sl BBIYUCIEHUS YCKOPEHUS:
2
i v
=R
®opmyiia, cBI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIeHUS:
V= .
T
Macca. IInotHocTh BemecTa. @opmyiia A BBIYUCICHUS IUIOTHOCTH:
_m
1.7 = 74
1.8 Cuna — BekTopHas ¢usnueckas BenuurHa. CloKeHue cui
1.9 SIBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConarnpaBlieHHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOopa CUJIbl, IeHCTBYIOIIEN Ha
TEJIo
Bzanmopericteue ten. Tperuit 3akoH HeroroHa:
111 Fyu=-Fiy
Tpenune nokost U TpeHue ckoibxkeHus. opmyra A BHIYMCIECHUS MOAYJISI CHIIbI
1.12 TPEHUS CKOJIbKEHUS:

Fszp-j\.'




1.13

Hedpopmanus Tena. Yopyrue u Heynpyrue nedopmManuu. 3aKoH yHOpyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TATOTECHHUS:

My - M4
F e G’ - 1—_‘"
R L
Cuna TsKecTH. YCKOPCHI/IC CBO60,HHOFO ImagCHuA.

dopmya a7 BHIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
IBmxenue mianer Bokpyr CosHua. [IepBas kocMudeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHast Gu3nyecKas BeIHUrHA.
pP=mob

HNmnynsc cucremsl Ten. U3MeHeHne nmmnyJibea. MMiyabe crsbl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHyTOI>i CHUCTCMBI TCJI:
D=myU, +m, U, =const

PeaxTuBHOE NBUKEHUE

1.17

Mexanuueckas pa60Ta. cDOpMyJ'IEl JJIA BBIYHUCJICHUA pa6OTBI CHIJIBI:

A=Fscoscx

MexaHnunueckast MOIITHOCTb:

NLZ
r

1.18

Kunernueckas n noreHumanbHas sHeprusa. Gopmya 11 BBIYUCICHUS
KMHETUYECKOU DHEPIUH:

mu~

"

Teopema o kuHeTHUeCcKOU dHeprun. Gopmyiia A BBIYUCICHUS TOTCHIUAIBHON
JHEPIUU Tella, MOAHITOrO

Ha1 3eMIIEH:




MexaHnyeckas SJHeprus:

E=E.+E p
1.1 .
? 3aKOH COXpaHEHMsI MEXaHUYECKOU dHeprun. PopmyJia il 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[TpeBpamnicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYUU CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiel: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20 <
[ToaBuxHBIN 1 HeTTOABMKHBIN O510KK. KIIJ] MpocThIx MEXaHU3MOB,
0= Anone.maa
"4331‘12!3.'2[%33&3
JlaBiienue TBEpIOTO TEIIA.
@®opMyia 115 BBIYUCIICHHS 1aBJICHHs TBEPIOTO Tena:
p= F
S
191 JlaBneHue raza. ATMochepHoe JaBlieHHeE.
I'mapocraTnyeckoe naBiIeHUuE BHYTPH KAJKOCTH.
dopMyria 11 BBIYMCIICHMS 1aBJICHNS] BHYTPU KUIKOCTH:
p _pg 1 p arm
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23
Fag =P8V
Ycnosue nnaBanus tena. [InaBanue cyaoB U BO30yXOIJIaBaHUE
Y Mexannueckue KosnebaHHuA. AMIUIMTYJa, IEpUOJ M 4YacToTa KoJeOaHWI.

@dopmyiia, CBSI3bIBAIONIAS YACTOTY U NIEPUOJ] KOJIEOAHUH:




1.25

Marematudeckuil M NPYXKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Ipu

K0JIEOATETEHOM JABHXCHHUHU

1.26

3aryxatomue kojaebanus. Beinyxaennbie konebanus. Pezonanc

1.27

MexanndecKrue BOJIHEL HpO)IOJ'II)HBIG U TONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPaAHCHUSA BOJIHBI:

L=pT

1.28

3Byk. I'poMkocTs U BbicoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha T'paHUIE

nByX cpen. MH(dpa3Byk u ynpTpa3Byk

1.29

IIpakmuueckue pabomoi

N3MepeHne cpelHel IUIOTHOCTU BEIIECTBA; apXMMEIOBOW CHJIBI; KECTKOCTH
NPY>XKUHBL, KO((UIIMEHTAa TPEHUS CKOJIbKEHUS; paObOThl CHIIBI TPEHUs, CHJIIbI
yIPYroCTH; CPeIHEH CKOPOCTH JIBUXKEHHUs OpycKa IO HAaKJIOHHOW IJIOCKOCTH;
yCKOpeHHs1 Opycka NIpu JBI)KEHHH 10 HAKIOHHOW IUIOCKOCTH; YacTOTHI H
nepuoja KosieOaHMH MaTeMaTH4eCKOro MasTHHMKA; YacTOThl M IEepHoja
KOJICOAHUH TPYKUHHOT'O MasiTHUKA; MOMEHTAa CHJIBI, JICMCTBYIOILEr0 Ha phlyar;
paboThl CWJIBI YNPYTrOCTH HpU MOIBEME TIpy3a € MOMOIIbIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIIPYTOCTH IPU MOAbEME Ipy3a C MOMOIIBIO MMOJABUKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTpyXKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMUBAOIIEH CHJIBI
OT Macchl TeJa; CUIIbl TPEHMSI CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO JABJIECHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOLIEH B IPYKHHE, OT CTEIEHU
negopManuy MpyKUHBI, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HAIPaBISIOLICH;
nepuoja (4acToThbl) KoJieOaHUM HUTSHOrO MasiTHUKA OT JJIMHBI HUTH; NEpHoaa
KOJICOAHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHCHUMOCTH IEpHoJa KoJeOaHW HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvara

1.30

Qusuueckue sA6NeHUs 6 Npupode: TIPUMEPHl ABIKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CWIIBI TPEHUS B PUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHUE IUIaHET COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBM)KCHME JKMBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE

aTMOC(i)epHOFO JIaBJIICHUSI Ha >KUBOU OpraHu3M, IIJIaBaAHUC pBI6, BOCIIPHATHEC




3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceficMHUUecKue BOJIHBI, IyHaMH, 3X0

Texnuueckue yCI’I’tpOlZCWlGCl.' CIIMAOMETP, OATYUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOpPpCHUA, OUHAMOMCTpP, IMMOAIIHUIIHUKH, PAKEThl, pblYar, MOABMIKHBIN U

HGHOILBI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAas IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIMecs: Cocybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BenlecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSTHUI BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena

27 JBrwxenne wyactuy BemecTBa. CBSA3b  CKOPOCTM  JABWKEHUS YacTHL[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, Tuddysus

2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CxKaTue

2.5 TemnnoBoe paBHOBECHE

"6 Buytpennss sHeprus. PaGora u Termonepenaua Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN SHEPrUuu

2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanne wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y jaenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs JHEPTUU B TEIUIOBBIX MpOIEccax. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9
0 +Q,+..=0
Hcnapenune u kKoHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLecce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxnocTe BO3ayXa

5 1o [InaBnenne wu kpuctasuzauus. V3MeHeHne BHYTpPEHHEW SHEPruu MpHu

IJIABJICHUU U KpHUCTAJIJIM3allH. y}lGJ’IBHaﬂ TCIJIOTA IIJIaBJICHUA:




, 9
=
m

BHYTpeHHSISI OHCPIusA CropaHus TOIJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIUBA:

2.13 q=0/m
2.14 [Ipunnune! padote! TemnoBbix aurateneit. KI1J[ rernoBoro apuraresns
Ipaxmuyeckue pabomuol
Nsmepenue ynenpbHON TEMIOEMKOCTH METAUTMUECKOTO IMJIMHJIPA; KOJIUYEeCTBa
TEIUIOThI, TOJYYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIyIIEH HAarpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeThIM LMUIUHAPOM, IMOCJE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIBbHOW TEIUIOTHI
IaBieHuss Jnpaa. lccienoBaHWe W3MEHEHHs TeMIepaTypbl BOABI  MPHU
Pa3IUYHBIX YCJIOBHSIX; SIBJICHHUS TEIUIOO0OMEHAa TPH CMEIIMBAHWU XOJIOJHON W
ropsiueil Bobl; mpolecca UCTapeHust
Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHBIE
2.16 SIBIIGHUSI B NPUPOJAE, KPUCTAJLIBl B mpupoje, usinydyeHue CoiHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa
Texnuueckue ycmpoticmea: KamwUISIPbl, TPUMEPHI UCIIOIH30BAHUS KPHUCTAIIJIOB,
517 KUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOIUICHMS
' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, JBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /Ba BUia 3neKTpUUeCcKuX 3apsiioB
3.2 BzaumopeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa
33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia
14 Onekrpruueckoe mnone. Hanpsok€HHocTh  3iiekTpuueckoro mnosis.  [IpuHnmn
' CYHEPIIO3UINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snexktpuueckux 3apsaoB. J[lelicTBUE 3IEKTPUYECKOTO TMOJs Ha
' AJIEKTPUYECKUE 3apsnbl. [[pOBOIHUKY U JTUIICKTPUKU
[TocTostHHBIN AnekTpudecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuiia Toka.
3.6 Hanpsxenue.

I=q/t,U=A4/4




DNEKTPUUECKOE COIIPOTUBIICHHUE. Y ACBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma a1 ygacTka anekrpudeckoit nenu: / = U/R
[locnenoBarenpHOE COEMHEHUE TIPOBOIHUKOB:
3.9 [TapannensHO€ coelMHEHHE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,;I=1+1;R=—.
- -~ - - 3
CMeliaHHble COETMHEHUS IPOBOIHUKOB
3.10 Pabota u motHOCTE 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoyns — Jlenma:
3.11 :
: Q=I"-R-t
. OneiT Opcrena. MarHuTHOe MoJie MPSMOTO NPOBOAHMKA C TOKOM. JImHum
MarHUTHOM MHIYKIIUH
313 MarnuTHoe T1OJ€ MOCTOSSHHOTO Mar’utra. B3aumMoieicTBue NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenHue snekTpoMarHuTHON MHAYyKUMU. [IpaBuio Jlenna
Ipaxmuyeckue pabomuol
W3mepenue  5neKTpUUECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI AMEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHHUKE
3.16 (pe3ucTopsbl, JTaMIIOUKa), OT HAMPSDKEHHUs] Ha KOHIAX MMPOBOJIHUKA; 3aBUCUMOCTHU

COIIPOTUBJICHHUA OT JIMHBI IIPOBOJHUKA, IJIOIIAAX €TO IOICPCHYHOIO0 CCUCHUA U
YACIBbHOT'O COIIPOTUBJICHHA.
HpOBepKa npaBujia U1 SJICKTPUUCCKOTO HAIIPAKCHHA IMPU ITOCICAOBATCIBHOM

COCAMHCHUUN IIPOBOAHUKOB; IIpaBUJIa IJId CHJIBI SJICKTPUYCCKOIO TOKa IIpU




napajuieIbHOM COEIMHEHUHU POBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s61eHUs 6 Npupoode: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMid, Apeid MOI0COoB,
POJIb MATHUTHOTO TIOJISI JIJ1s "KU3HU Ha 3eMJle, TOISIPHOE CUSHHE
Texnuueckue ycmpouicmea: 5SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTesbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEOXPAHUTENH, dJICKTPOMArHuT, OSJIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens ceera. [IpsmonnHeiHOe pacIipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIICHHS CBETA
3.23 Hucnepcus cBeta
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bI. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
##HtPar#H##l13mepeHne onTUYECKON CHiibl coOuparomeld JUH3bI; (OKYCHOTO
paccTosiHus coOuparoIieil TMH3BI (IT0 CBONHCTBY paBEHCTBA pa3MEpOB MpPEAMETa U
M300paKeHHsI, KOTJAa MPEAMET PACIOIORKEH B JIBOMHOM (POKyCeE), TOKa3aTels
3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par### ccnenoBanue cBOMCTBA M300pa)KEHUs, MOJYYECHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHHUs (OKYCHOTO PACCTOSHHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJICHUS CBETOBOTO Jydya OT yIJia IMaJeHUs Ha
TPAHUIIE «BO3YX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, 1Bera Ten,
‘ ONTHYECKHUE SBJICHHS B aTMOcdepe (1iBeT HeOa, pedpakiius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, QoToamnmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTH. Anbda-, Oera-, ramMmma-u3nyueHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbda-yactuil. [InanerapHas moaens atoma




4.3

CocraB atoMHoOro0 siipa. M3otomsl

4.4 [Tepuon monypacmnanga aTOMHBIX siAEp

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3aPSI0BOI0 M MACCOBOTO YHCET
Qusuueckue A6leHUs 6 nNpupode. €CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IYYCHUE TPHUPOJIHBIX MHHEPAJIOB,
NEHCTBUE PAMOAKTUBHBIX U3ITy4YeHUH Ha OPraHU3M YeJIOBEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHAUBUAYAIBHBIN JTO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTrKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






