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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJieHa 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 OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, 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 (u3mnke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHMs, 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 €CTECTBCHHOHAyYHYIO KapTUHY MHDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HAyyHOro MeETojia
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO 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 €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



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:

npuoOpeTeHne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMHUPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIIIEHHUS 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  MpEACTaBICHU 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 PCUICHUCM CICAYIOIUX 3a1a4:

NpUOOpPETeHNE 3HAHWMA 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 yacoB (2 yaca B HeJien0), 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 u3mepennii MexiyHapoiHasi cucteMa euHulI.

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. MexaHW4ecKne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBJICHUS.

2. @uznyeckue npuOOphl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M (PPOBBIM MPUOOPOM.

Jlabopamopnuie padbomul u onvimol.

1. Omnpenenenue EHBI ASTEHUS Kbl U3MEPUTEITHHOTO TpUOopa.
N3mepenue paccTossHui.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
Ornpenenenne pa3MepPOB MajbIX TEI.
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N3mepenue temmeparypbl NpU MOMOIIUA KUIAKOCTHOTO TEPMOMETpPA M
JaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
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 nBrxkeHue, 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. HaGnrogenue OpOyHOBCKOTO JIBMKCHHUSI.

2. HaGmonenue nuddyzun.



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

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETIOBOTO PACIIMPEHHUS ra30B.

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 n3aMeHeHusi CKOpOCTH TP B3aUMOJICHCTBUU TE.

CpaBHeHMEe Macc 10 B3aUMOJIEUCTBUIO TE.

CiioxeHune CHI, HalpaBJICHHBIX 110 OJTHOW MPSMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHHS (IIapUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompepnenenue CpeaHEN CKOPOCTH CKOJIbXEHHUs Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.

3. OnpezneneHue MIOTHOCTH TBEPAOTO TeA.
OnbITHl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTshKeHUs (nedopmarivin)
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 necTBUS 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 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpYyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOLIECH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CUIIbL, ICMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

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

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

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [IlpumeHeHue TmpaBuiia paBHOBECHS phluara K OJIOKY.
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«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. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOThl CUIBI TPEHUS MPHU PABHOMEPHOM JBUKEHUU TeEJa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBui paBHOBECHUS pblyara.
3. Uzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. V3ydeHHe 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 W3MEHEHHUS 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 TOILIMBA. Y JeNIbHAs 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. HaOmroneHne OpOyHOBCKOTO JBUKEHMSL.
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Habmonenune nuddysun.

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

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 TETUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HabnroneHue KUmneHus.

12. HabmroneHue nmocTosHCTBa TeMIIEpaTyphl MPH TIJIaBJICHUH.
13. Mojiesii TEIUIOBBIX JBUTATEIICH.

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 IITPUIIA.

OneITBl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH [JABIEHUS BO3AyXa OT €ro
00BbEMa 1 HArpeBaHUS WIH 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.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  IpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. OnpeneneHne yaeapHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCIapeHust.

12. OnpeieIeHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenenieHre yIeIbHON TEIIOTHI MIABICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEeKTpUUECKUX 3apsioB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aWMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
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  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
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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JIericTBUSA DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. 'a30BBIN pa3psia.

12. I3mMepeHne Cuiibl TOKa aMIepMeTPOM.

13. I3mepeHne 3JIeKTPUUECKOr0 HAMPSXKEHUSI BOJTBTMETPOM.

14. Peoctar u Mara3uH CONPOTUBIICHUM.

15. B3anMo1eiCTBUE NTOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHrue HEBO3MOKHOCTHU Pa3/IeJICHUsI OJIFOCOB MarHuTa.



17
18
19
20
21
22
23
24

25

. MopenupoBaHre MarHUTHBIX ITOJICW TOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTtHO€ noJie Toka. DIEKTPOMarHur.

. JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTaTEb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiICHUS JIEKTPOMArHUTHOM UHAYKIIMH.

. OnbiTel @apajes.

. 3aBUCHUMOCTh HAIPABJICHUS HHAYKIIMOHHOIO TOKa OT YCJIOBHUM €ro
BO3HUKHOBEHHUS.

. DJIEKTPOreHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.
15.

16

OnpITel MO HAOMIONCHUIO 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 HAIPSHKEHUS HA PE3UCTOPE.

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

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
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 TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

. UccnenoBanue nelCTBUS ANEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. OOBITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. MI3yueHue nercTBrSI MATHATHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue u u3yyeHue padoThl 3JEKTPOABUTATETIS.

20. U3mepenue KIIJI anexkTpoaBuraTtebHONM yCTaHOBKH.

21. OnbITBl IO HCCJIEAOBAHUIO SIBJICHUSI DJICKTPOMArHUTHON WHIYKIIMU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

MexaHn4yeckue siBJICHUSA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBxkeHne. HepaBHomepHoe 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. HabOmroneHue MeXaHUYECKOrO JABUKEHHUS Tella OTHOCUTEIBHO PA3HBIX 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.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM 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 JaBJICHUS.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

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



10. Onpenenenne pabOThl CWIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUS SHEPTUU.

Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
IonepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa TOHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koijieOaHWii Tea IOA AEHCTBHEM CHJIBI TSHKECTH M CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpezaenieHHe 4YacTOTbl M Iepuoja KOJeOaHW MaTeMaTH4ecKOro
MasTHUKA.

2. OmpepeneHuie 4acTOTHI U IEPHOJIa KOJIeOaHU MPY>KMHHOTO MasITHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoja KojieOaHUM MOJIBEIIEHHOIO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHre 3aBUCUMOCTH IEpUOAa KOJIEOaHUH PYKUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUoAa KojieOaHUM rpysa, MOJBEUICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

JJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnekTpomarauTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. WM3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIJIBHOIO

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 OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh U
JAITbHO30PKOCTb.

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

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.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Moaens ri1asa.

11. Paznosxenue 0ejoro cBera B CHEKTP.

12. Ilomyuenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiydya OT yIJia
nazeHusl.

2. W3ydeHue xapakTepUCTHK H300pakeHHUs IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBanue 3aBUCHUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yria
NaJCHUS Ha TPAHULIE «BO3AYX—CTEKIION.
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4. Tlomydenue u300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenue GOKyCHOTO pPacCTOSHUS U ONTHUYECKOW CHIIbI coOuparouiei
JIUH3BI.
6. ONBITHI 110 Pa3N0KEHUIO OEJIOro CBETA B CIIEKTP.
7. OmbBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.
KBanToBbI€ sIBJICHMS.

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

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsS0BOTO U MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIEHHUS.

CnekTpbl pa3InvyHbIX ra3oB.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. HccnenoBaHue TpPEeKOB: M3MEPEHHE HHEPIHMM YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTEIHLHO-0000IIAIONINI MOTY/Ib TIPEAHA3HAYEH JISI CUCTEMATU3aLUN
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.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U

R e A

METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBCHHOHAYy4YHass IPaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB HMCCIIEIOBAHUSA



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 OOYyYarOIIMeCs BBIMOMHSIIOT 3aJlaHus, 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 TOJIYYCHHS 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
pEe3yJIbTATOB.

B pesynbrare usyuenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarorierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) mnaTpHOTHYECKOIr0 BOCIIMTAHMS:

- MIPOSABJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
(bu3nYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHUI
bus3uKuy;

- OCO3HAHWE BAXHOCTH MOPAIBHO-3TUYECKUX IPHUHIIUMIIOB B JIESITEIbHOCTH
YYEHOrO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ACTETUYECKUX KauecTB (PU3MUECKON HAayKH: €€ TapMOHHYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HAaHWE IIEHHOCTH (U3MYECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BAXKHEUILEH COCTaBISIOLIEH
KYJIBTYPBbI;

- pa3BUTHE HAY4YHOM JI0OO3HATEIBLHOCTH, HMHTEpEca K HCCIeI0BaTEIbCKOM
JIeSITeIIbHOCTH;

S) ¢opmMmupoBaHMs  KYJbTYPbl  30POBbS M  3MOUUOHAIBHOIO
0J1aronoJIy4ns:

- OCO3HaHWE IIEHHOCTH Oe30MacHoro olpaza >KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUi O€30MaCHOrO IMOBEACHUS Ha
TPAHCIOPTE, HA JOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIITHUX YCJIOBUSIX;

- c(opMHUpPOBAHHOCTh HaBBIKA peQIEKCHM, IPU3HAHUE CBOETO TMpaBa Ha
OmMOKYy M TaKOTO e MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alliM, TOpojia, Kpas) TEXHOJOTHUYECKOH |



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

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdeccuii, CBI3aHHBIX ¢ (PUBUKOIL;

e 7)3K0J0OrHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTAlMS HA NPUMCHEHHE (HM3WYSCKUX 3HAHMK IS pPEIICHHs 3ajad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOrMYeCKUX MpoljieM U MyTed X

pELICHUS;

e §8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHSAM CONHAJIBHOM W NMPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINMOJHEHUH HWCCICIOBAHUN W
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TOBBIUIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUUYECKYIO
JEATENIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHUHM HOBBIX (PU3MYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIGHKAa CBOMX JCHCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
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  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEpCAIbHBIC yICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijoruueckue AeiicTBUA:
e BBISABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);



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

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSAX, 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 M  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 Pa3BUTUU 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);

MMOHMUMAaThb 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 HAIPABJICHUIO WM 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 YHWCJIE B XOJ BBITTOJHEHUS
(GU3UYECKOrO  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 CPOPMUPOBAHHOCTH 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,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI 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’)KaloleM 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 OJHOM 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 (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
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 JKUJIKOCTH TeNOo, 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, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
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 BBIJICIATH
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(pOpManuu (HU3NUEeCKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

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

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh 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),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSI0B, NCHUCTBUS AJIEKTPUUYECKOTO
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 4ucjle (u3nueckue 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 UCIOJIb3YeMbIX BEIUYWH, 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 (PU3MUECKHUX SIBICHH,
(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,
BU3yaJlM3allkisl MAarHUTHBIX TIOJIEHl 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  U3MEPEHUST  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 Yepe3 IMPOBOAHUK, OT HaNpsHKEHWs 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 ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, 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 JIEMEHTOB JJICKTPUYECKUX 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 Cpee;

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 HECKOIBKHX HCTOYHUKOB (PU3HYECKOIO
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 OTPaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSITUSI: CUCTEMa OTcuéTa, 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 KOJeOaHus 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, IBUKEHHE TUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
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
IaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pematb 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 (PHUIUIECKOU
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 MJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHE 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, Ompeaensis
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 JBUKCHHH,
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,
CIEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble (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
KoauuecTBO 4acoB
.N;_l HaumeHoBaHMe Pa3IesioB H TEM b KoHTpOIbHbIE MpaxTuyeckue 3;1€KTPOHHBIE (uu¢pposbie)
n/n MPOrpamMMbl paGoTsI paGoTHI oOpa3oBaTe/ibHbIe pecypchl
Paznen 1. ®usnka u €€ posib B NO3HAHUU OKPYKAKOIEr0 MUpa
1.1 ®dusuka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusznyeckre BEIIMINHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
EctecTBeHHOHAYUYHBIM METO
1.3 Y A 2 1 https://m.edsoo.ri/ZOL7QLIIS
MMO3HAHMUS
Hroro no pazneny 6
Paspnen 2. IlepBoHayabHbIE CBEACHHS 0 CTPOCHHH BelleCTBA
2.1 CrpoeHue BemiecTna 1 https://m.edsoo.ru/2SJI51M41
BIDKCHHE U B3aMO/ICHCTBHE
2.2 A g 2 1 https://m.edsoo.0u/ZXDKQLXCC
YaCcTHI] BEIIeCTBa
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no pasaeny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 Mexanuueckoe OBUKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuums, macca, MIOTHOCTD 4 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bunp! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B

4.1

[asnenue. [lepenaya naBnenus

3

https://m.eds00.:u/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

TBép)II)IMI/I TCJIaMU, ) KUJAKOCTAMU U

razaMu
4.2 JlaBleHHe KUIKOCTU https://m.edsoo.ru/2MVXZ0K1 4
4.3 AtmocdepHoe naBieHNE https://m.edso00.ru/T7134SXNOQ
4.4 HeHCTBITI,e PRHAROCTI 1 Tasa fa 7 3 https://m.edsoo.rt/NFE60OY 8NK
HNOrpy’€HHOE B HUX TEJIO
Hroro no pasneny 21
Paspnen S. Pa6ora m MOLIHOCTB. DHEprus
5.1 Pabora 1 MoIHOCTH 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTeie MEXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
53 MexaHnueckast SHEpIrHst 4 1 https://m.edso0.ru/G30454EMT
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoanyecTBO 4acoB

Ne HauMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHbIE (LM(ppPOBbIE)
/m NPOrpamMmsbl Bcero Komrpoabute Hpatcrirsecicie o0pa3oBaTe/ibHbIE pecypchl
n porp padoThI padoThI P pecyp
Paspnen 1. TenuioBblie siB1eHHs
1.1 CrpoeHue u cBOWCTBa BeLIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TermoBbie MpoUECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no paszneny 28
Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DNeKTpUUECKUE 3apsAbl.
2.1 3apspKeHHBIE Tena U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aNMOJICHCTBHE
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsle SBJIECHUS 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHasi UHIYKIUs https://m.edsoo.ru/7QODS8EL15
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoimnuecTBo yacos
.N;z HaunMeHoBaHMe pa3/jie/ioB U TeM Beero KonTpoabHbIe Mpakriaecne 3;16KTp0HHI)Ie (uudppossbie)
n/n NMpOrpamMmblI paGoTE! paGoTE! o0pa3oBaTe/ibHbIE PeCypPChl
Paznen 1. Mexannyeckue siBJIeHUs
Mexanuueckoe ABUKEHUE U
1.1 . 10 1 https://m.edsoo.ru/CEOGHRGTL
CIOCOOBI €0 OMUCAHUS
1.2 BsaumonericTBue Ten 20 1 3 https://m.edso0.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.rw/SHEC3Y25B
Hroro no pazaeny 40
Paznen 2. Mexanuveckne KoJie0aHUA U BOJTHBI
2.1 MexaHnnyeckue KoneoaHus 7 3 https://m.edso00.ru/SSVIGSAI3
2.2 MexaHu4eckre BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHOE MOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY 0
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Paspnen 4. CBeroBbIe AIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3el 1 onTHYecKue TPUOOPHI 6 3 https://m.eds00.ru/20WNYKRX1
Pasnoxxenue 6enoro ceera B
43 3 2 https://m.edso0.ru/2Z5AHODTO
CIIEKTP https://m.edso0.ru/s

Hroro no paszueny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KpanroBble ABJICHUS

41
51 CHYCKATHE H TOTIOMCHHIE CBeTa 4 1 ht;ps://m.edsoo.ru/BKSE4A§ 298
aTOMOM
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/U3WX2R61B
53 SnepHble peakuuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pa3neu 6. [loBTopuTe1bH0-0000111a101IM I MOYJIb
[ToBTOpenue u 06001IeHNE
6.1 coJepxKaHus Kypca pU3uKH 3a 7-9 9 2 https://m.edsoo.rw/JKQXVIEBE
KJIaCC
Hroro no paszzneny 9
OBILEE KOJIMYECTBO YACOB 10 102 7

[TPOI'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos
Ne Tema ypoka Konrpoabusie | IIpakrnuyeckue Aara JJIeKTpoHHEIC UPPOBLIE
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE PeCypChI
padoThl padoThI
®dusuKa — HayKa O MPUPOJIE.
1 SBnenus npupoabl. Puzndyeckue 1 https://m.edsoo.ru/35YPBIWSK
SBJICHUS
Mexann4deckue, TeIIOBEIE,
2 3IIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I116U531L6H
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 DUSHHECKIE BEMHIMHEI I X 1 https://m.edsoo.ru/6ZYFTFPA7
U3MEpPEHHE
VYpok-uccnenopanue
"U3mepenune Temneparypsl pu
4 IIOMOIIY >KUIKOCTHOTO 1 1 https://m.edsoo.ru/VQGCNSIMP
TEPMOMETPA U JaTUHKA
TeMneparypol"
Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3YYalOT
5 HpHpOHy ECTeCTBeHHOHaquBIﬁ 1 https://m.edsoo.m/3LPP2HPX2
MeToA no3HaHus. Onucanue
(bu3nUecKuX SBICHHUH C
IIOMOILLIO MOJieIel
Ypok-uccnenosanue "[Iposepka
6 TUIOTE3BI: JaJbHOCTD IIOJIETA 1 1 https://m.edsoo0.ru/9YLZITEMU
IapyKa, MymneHHOro



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU3OHTAIILHO, TEM OOJIbIIIE,
4yeM OOJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3BbIBAIOILINE JUCKPETHOE https://m.edsoo.rw/FSPU40OLYR
CTPOCHHUE BEIIECTBA

8 JIBM>KEHHE YaCTHIL BEILIECTBA https://m.edsoo.ru/HQ31SN1F3
VYpoxk-uccnenoanue « ONbITHI

9 10 HAOJIIOICHHUIO TETNIOBOTO https://m.edsoo.ru/FT87UNTLS
PaCIIUPEHHS Ta30B»

10 ATperaTibie COCTOAHHA https://m.edsoo.ru/STRDWACXM
BEIIlECTBA
B3aumocBs3p Mex Iy
CBOMCTBAMHM BEIIECTB B Pa3HbIX

11 ArpCTaTHPIX COCTOARMAX 11X https://m.edsoo.rw/AWM1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJBI
MexaHu4eckoe JIBHXKEHHUE.

12 PaBHOMEpHOE U HEPABHOMEPHOE https://m.edsoo.ru/3W6CCIHB1
JIBIDKCHUE

13 CxopocTts. Equnuiibl ckopoctu https://m.edso00.ru/29GPTJAKL

14 Pacuier nyrit 1 BpemeHn https://m.edsoo.ru/PVHMNWAUA
JIBVKCHUS
Wuepuus. 3akoH UHEPILUH.

15 BsanMopeHCTRHE Teil Kak https://m.edsoo.ri/KX5510IBX
MpUYMHA U3MEHEHUSI CKOPOCTHU
JIBVOKCHUS TEIT

16 IImoTHOCTH BemiecTBa. Pacuer https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl 1 00BeEMa Teja Mo €ro
[UIOTHOCTH

JlaboparopHas paboTa

17 «Omnpenenenue MIOTHOCTU https://m.edsoo.ru/OH22PX7CX
TBEPIOTO TEITA»

18 Pemere 3anad no Teme https://m.eds00.ru/50DYVYG49
"[InoTHOCTH BemecTBa"
Cuita Kak XapakTepHUCTHKA

19 B3aumoencTsus Tei1. Cuiaa https://m.edsoo.ru/NV56FY1G2
ynpyroctd. 3akoH ['yka
JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH

20 pactsbkenus (nedopmariimn) https://m.edsoo.ru/PXXW6DHXE
MPY>KHUHBI OT MPUIIOKEHHOM
CHIIBD
SIBnenwme Tarorenusa. Cuiia

21 https://m.edsoo0.ru/OCWIXFNQE
TSDKECTH
CBsi3b MEX]1y CHIJION TSAXKECTH U

22 Maccoit rena. Bec rera. https://m.edsoo.ru/8PZHPV1YJ
Pemenue 3agau mo teme "Cuna
TsoxecTn"
Cuna TspKecTH Ha IpYTuX

23 mIaHeTax. Ou3nyueckue https://m.edsoo.ru/IM2DOKYLI
XapaKTePUCTHUKH TUIAHET

24 N3mepenune cui. unamometp https://m.edsoo.ru/ITIZGKCKH

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/UAQISQ8RE
CroxeHue IByX CHI,

26 https://m.edsoo.r/L6SNUZVZ8

HaIlpaBJICHHBIX I10 OJIHOM



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsmMoil. PaBHoaeicTByomas
cui

Pemenue 3agay mo teme

27 . https://m.edsoo.ru/MKPXDZNX5
"PaBHonelicTByrOMIas cui”
TpeHue CKOJIbXKEHHS U TPEHNE

28 nokos1. Tpenue B npupone u https://m.edsoo.ru/TA1EOSMMH
TEXHUKE
JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH CHJIBI

29 TPEHITT CROJBICHIHA OT CHIIHL https://m.edsoo.ru/TAQP4B30A
JABJICHUS U XapakTepa
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)

30 PemeHHfi sanat na (jnpeneneHI/Ie https://m.eds00.1u/5YY23XXSD
PaBHOJICHCTBYIOIIEH CHUITBI
Pemenue 3agau no remam: «Bec

31 rena», «Ipaguieckoe https://m.eds00.ru/T9V639RZF
n300pakeHne cuin», « CHIIbI,
«PaBHOCHCTBYIOIIAS CHI»
KonTtponsHast pabota o Temam:
«MexaHn4JecKoe JBMKCHIEY,

32 «Macca, TNIOTHOCTRY, «Bec https://m.edsoo.ru/PAROSWE4D
tenay, «I'paduueckoe
n300pakeHune cuin», « CHIIBD)
Hasnenune. CiocoObI

33 YMEHBIICHUS U YBEITUYCHHUS https://m.edsoo.ru/25TVMI1FDL
JTaBIICHUS

34 JlaBneHwue raza. 3aBHCUMOCTD https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JaBJIEHHs ra3a oT 00bEMa,
TEMIIEPATYPhI

[lepenaua naBneHust TBEPABIMU

35 TeJIaMU, )KUJIKOCTSIMH U ra3aMi. https://m.eds0o.ru/CGSPOSNWO
3akon [lackams
JlaBneHne B )KUAKOCTH U rase,

36 BBI3BAHHOE JE€HCTBUEM CUJIBI https://m.edso0.ru/K7T1219UC
TSDKECTH
Penrenue 3amau mo reme

37 «/laBiIeHrE B )KUIKOCTH U rase. https://m.edsoo.ru/UHHC5RB6W
3akon Ilackansa»

38 Coo0bmarommecs: CoCyabl https://m.edsoo.ru/7HDBMDHR?2

39 I'mppasinueckuii npecc https://m.edsoo.ru/67X21 F396
Manomertpsl. [lopuiaeBoi

40 . https://m.eds00.ru/5G846G718
JKMAKOCTHBIN HacoC
Atmocdepa 3emin. [puunnen
CyILIECTBOBaHUS BO3yIIIHON

41 000J109KkH 3eMiti. 3aBUCHMOCTh https://m.edsoo.ru/DRQ6ZPWIM
aTMOC(hEpHOTO TaBJICHHSI OT
BBICOTHI HaJl YPOBHEM MOPS

42 Bec Boznyxa. ArmocdepHoe https://m.edsoo.ru/PYRNEDISY
JIaBJICHUE

43 Hsmepenne armocheproro https://m.edsoo.ru/2183TIPD4
nasneHus. OneiT Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOTO

44 NABJIEHUS OT BEICOTHI HAJT https://m.edsoo.ru/YWIFWMZIJ
YPOBHEM MOPSI

45 bapomerp-anepon. https://m.edsoo.rt/ WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMOcC(epHOe 1aBIeHHE Ha
Pas3INYHBIX BBICOTAX

46

Pemrenue 3agad mo reme
"ATtmocdepHoe naBneHue"”

https://m.edsoo.rw/YWVWILS5TA1

47

Jle¥icTBHE KUAKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.eds00.rt/SMGI9FR466

48

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHUJIBI,
JIEUCTBYIOLLIEH Ha TEIIO,
MOTPY>KEHHOE B KUJKOCTb)»

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH
BEca Tea B BOJIE OT 00bEMa
MOTPYKEHHOU B KHUIKOCTh
YacTH TeNa»

https://m.edso0o0.ru/OUOBGKKSW

50

II;maBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopartopHas paboTa
"KoHcTpyupoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOJKU U
OIpeieNieHue €€
rpy3onoabéMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«I1naBanue cynosB.
BosznyxomnaBanuey, «JlaBienue
TBEPJBIX TEJN, )KUIKOCTEH U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

53

Mexanunyeckas pabota

https://m.edsoo.ru/1YIR6J7L5

54

MomHocTts. EquHuiibt
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TpH
MOABEME IO TeCTHUIE"

https://m.edsoo0.ru/GDB065558

56

IIpocteie MexaHU3MBI. Phruar.
PaBHOBecue cui Ha pblyare

https://m.edsoo.ru/8YRUOUGS?2

57

KonrtponpHas pabora o teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccniickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PeseprHslit ypok. Padora ¢
TeKCTaMHU 1o TeMe «JlaBieHue
TBEPABIX TEJN, KUJAKOCTEH U
razoBy» / Bcepoccuiickast
mpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8&

59

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas padora
«HccnenoBanue ycioBUl
pPaBHOBECHS pbIyara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3anau no teme
«Y coBUsI paBHOBECHS pbluara

https://m.edsoo.ru/6 AXDHFSSN

61

KoaddumuenT nonesnoro
NefcTBUS MeXaHU3Ma.
JlaGopatopHas paboTa
«M3mepenne KI1/] HaknoHHOM

0.5

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

IIJIOCKOCTH))

62

Pemenue 3agau no reme
"Pabora, momuocts, KIT/["

https://m.edsoo.rt/VESXBQLVS

63

MexaHnndeckasi HEprusl.
Kunernueckas u
MOTEHI[MAIbHAs YHEPTUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPrun

https://m.edsoo.ru/46Y227ZPME

65

YPpOK-3KCIIEpUMEHT 110 TEME
"OKcnepuMEHTaIbHOE
ompeieJICHUE N3MEHECHHUS
KUHETHICCKOH U
MOTEHLIMAIBHON YHEPTUH TIPU
CKaThIBAaHMH TeJa 110 HAaKJIOHHOM
IUIOCKOCTH"

https://m.edsoo.1u/SM7E7YTZC

66

KonTponbhas padbota no teme
«PaboTta 1 MOIITHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHsiit ypok. Padora ¢
TEKCTAMH 110 TEME
"MexaHn4eckoe aBrxeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PezepBHblit ypok. Pabora ¢
TexkcTamu 1o Teme "Pabora.
MormtHoctb. DHeprus"

https://m.edsoo. s/ XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

KoandyecTBO 4acoB

Ne Tema ypoka KonTtposbHbie IpakTUyeckune Aara I1eKTPOHHbIE HU(BPOBLIE
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE pecypchl
padoThI padoThI

OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

1 1 https://m.edso0.ru/10BIEJ8GQ
TEOPUU U UX OTNBITHBIE
MOJTBEPKICHUS
Macca u pa3Mep aTOMOB U

2 p p 1 https://m.edsoo.ru/OMIN4E3EH
MOJIEKYJT
Mopenu TBEPIOTO, KUIKOTO U

3 ra3000pa3HOro COCTOSIHUMN 1 https://m.edsoo.ru/HVW3IWMRAS
BeIIecTBa
OOBsicHeHHEe CBOWCTB TBEPIOTO,
JKHUIKOTO 1 Ta3000pa3HOTo

4 COCTOSIHHM BeIleCcTBa HAa OCHOBE 1 https://m.edsoo.ru/DJYTZQHS3
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
Kpucranmmmaeckue u amopdabie

5 1 https://m.eds00.ru/8G73PVM40
Tela
CMaumnBaHUe U KaIWUISIPHOCTb.

6 P 1 https://m.edsoo.1u/7XZHOXTSK
IToBepXHOCTHOE HATSKEHUE
TenmoBoe pacuiupenue u

7 p p 1 https://m.edsoo.ru/I3N30OKS8L
c)KaTHhe DUps.//m.eds00.My 1IN SOL
Temnepatypa. CBs3b

8 TEMIIEPATypPbl CO CKOPOCTHIO 1 https://m.edsoo.ru/5XSV6F15B

TCIIJIOBOT'O ABUKCHUSA YaCTHUIL



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprusi. Crioco06st

9 W3MEHEHUSI BHYTPEHHEHN https://m.edsoo.ru/BBVCI9MH6
SHEPruu

10 Bupael reruionepenaun https://m.edsoo.ru/WF4J3070P
Ypok-koHpepeHus
"IIpakTH4ecKO€e UCTIOIb30BaHUE

11 TEIJIOBBIX CBOMCTB BEIISCTB U https://m.edsoo.ru/UU910QFZW
MaTepUajoB B LEIX
sHeprocOepexeHus"
KonuuecTBo TemiaoThI.

12 https://m.edso0o.1ru/88291DDIZ
VY aenbHas TEMIOEMKOCTh
YpaBHEHHE TEIUIOBOTO OayiaHca.

13 TemooOMeH U TeI0BOE https://m.edso0.ru/P52QUVQIJE
paBHOBECHE
JlaboparopHnas pabota

14 "VlccnepioBatHe ABTCHNS https://m.edsoo.ru/FR2ZN6NSGV
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOJTHOW U ropstaeit BOAbI"
Pacyer konmdecTBa TETIIOTHI,

15 HEOOXOMMOTO UL HATpeBAHIS https://m.edsoo.ru/JSMRA1APW
TeJa U BBIICTSIEMOTO UM TIPH
OXJIKICHUU
JlaGopatopHas pabota

16 "OnpeneneHue yaeapHOU https://m.edsoo.ru/40IT1ZJAH
TEIJIOEMKOCTH BelecTna"
DHeprusi TOIIMBA. Y JIeJbHast

17 https://m.edsoo.ru/683 AIXYWS8
TEIIOTa CTOPaHuUs

18 [InaBnenue u oTBEpICBaHUE https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

KPUCTATINIMYCCKUX TECJIL.
VYV nenpHas TEII0Ta IIaBICHUS

JlaGoparopHas pabota

19 "OnpeencHue yaenbHOM’ https://m.edsoo.ru/LCOXVHGHD
TEIJIOTHI I1JIaBJICHUS JIba"

20 [apoobpasosarine https://m.eds00.ru/CQG4DQKML
KoHJeHcauus. Mcnapenue
Kunienne. Y nenpHas temiora
napooOpa3oBaHus U

21 KOHIIEHCAIIMU. 3aBUCUMOCTE https://m.edsoo.ru/Y7HDIM2GZ
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(epHOro TaBIeHHU
Brnaxxnocts Bo3myxa.

22 Jlaboparopuas padota . https://m.edsoo.ru/7ZKP37WO0J1
"OnpeneneHne OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa"

23 Pemwerie 3anat Ha onpeeeHHe https://m.edsoo.ru/NAXJEXGAL
BJI&JKHOCTH BO3]lyXa
[TpuHIMITBI paOOTHI TETIOBBIX

24 Asuratenei. Tlaposas Typouna. https://m.eds00.ru/6BKWSWYG6
JlBurarenb BHYTPEHHETO
CropaHus
KIIJ] TermoBoro aBuratesns.

25 TennoBble ABUTaTEIN U 3aIIUTa https://m.edsoo.rt/UJA3SDRDOH
OKPY’KaIOIIeH cpebl
3aKOH COXpaHEHHUS U

26 [IPEBPALLCHNS YHEPTUU B https://m.edsoo.ru/B1KX6RPQ9

TCIIOBBIX IIpoLeccax



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

27

IToaroToBKa K KOHTPOJIBHOMN
pabote o Teme "TernmoBsie
siBieHus. MI3MeHeHue
arperaTHbIX COCTOSIHUI
BemiecTna"

https://m.edsoo.ru/9AQ53CC7C

28

KonTponbhas paboTa no teme
"TennoBeie SIBICHUS.
N3menenune arperaTHbIX
COCTOSIHU BelrecTna"

https://m.edsoo.ru/0X03133KU

29

OnekTpuzanus Tei. [[Ba pona
IEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/9E85SKDQMD

30

Ypok-uccnenoBaHue
"DnexkTpu3anus Tea UHAYKIUeH
U TIpY COTIPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67]

31

B3aumoneiicTBue 3apsKeHHbBIX
ten. 3akoH Kysona

https://m.edso0.rw/LIJCQZZS9

32

DIIEKTPUUIECKOE TIOJIE.
HanpspokenHocThb
aneKTpudeckoro noss. [punnun
CYHEPIO3UIUH JIEKTPUUECKUX
nosjeun

https://m.eds00.ru/N79CZGZ1]J

33

Hocurenu anexkrpuyeckux
3apsiA0B. DJIEMEHTapHBIN 3aps/l.
Ctpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

[IpOBOIHUKY U JUBIEKTPHUKH.
3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/U8JR991PB

35

Pewenne 3ana4 Ha npuMeHeHue

https://m.edsoo.rt/SXWWOSWI5



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

CBOMCTB 3JIEKTPUYECKUX
3aps/10B

DNEeKTPUYECKUH TOK, YCIOBHS

36 ero cymiecTBoBaHus. cTouHuKu https://m.edsoo.ru/ISIMP3J3M
AIIEKTPUYECKOTO TOKA

37 JIeficTBHS DIIEKTPUYECKOTO TOKA https://m.edsoo.rt/Q8WUTCKVT
Ypoxk-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO TMOJIs HAa 1 https://m.edsoo.ri/ZHMKZM4JU
MPOBOJHUKH U JUAJIEKTPUKHU"

39 DUICKTPHICCKIL TOK b https://m.edsoo.ru/E4COOOYPF
MeTalIax, KUJIKOCTAX U ra3ax
DrexTpuyecKas 1enb u eé

40 https://m.edsoo.rt/ROW7KUDDO
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas

41 pabota "M3mepenune u 0.5 https://m.edsoo.ru/9LHH7UNJI
peryJnpoBaHue CUJIbI TOKa"
DneKTpruecKoe HalpsKeHHeE.

42 Boaermetp. JlaboparopHas 0.5 https://m.eds00.ru/X7POJOFGH
pabota "U3mepenue u
peryJiMpoBaHue HaNpsKeHus"
ConpoTuBieHHE IPOBOJHUKA.

43 VY enapHO€ CONPOTUBIICHHE https://m.edsoo.ru/ESUOSPC4G
BelIeCTBa
JlaGoparopHas pabota
"3aBUCUMOCTB AJIEKTPUUECKOTO

44 COIIPOTHUBJICHUS IIPOBOJHUKA OT 1 https://m.edsoo.ru/4JDA8GZNX

€ro JJIMHbI, IJ1omaaun
IMOMNCPEUYHOTO CCUCHUA U



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

Marepuana"

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpsokeHus. 3akoH Oma Ay
yJacTka 1enu

https://m.edsoo.rt/VEZPE7Q8Q

46

JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCHMOCTH
CUJIBI TOKA, UAYIIErO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha
pe3uctope"

https://m.edsoo.rt/XSTHIN3RM

47

ITocnenoBarenbHOE U
MapajuieIbHOE COEAUHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTtopHnas pabota
"IIpoBepka npaBuiia CIOKEHUS
HaIpPSHKECHUN TIPU
MOCJIEI0BATEILHOM COEINHEHUN
JIBYX pe3uCTOpOB"

https://m.eds0o0.ru/VQ3VYPOTS8

49

JlabopaTtopHnas pabota
"IIpoBepka npaBuiia AJis CUIIbI
TOKa TMpU NapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXGEPZJ

50

Pemenue 3amay Ha npyUMEHEHKE
3akoHa Oma JJ1s pa3IugHOTO
COCTMHECHUS TIPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

PaboTa u MOITHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopnast pabota
"Onpenenenue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IHA

53

DIIeKTPUUYECKHE e U
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTossHHBIC MATHUTHI, HX
B3aMMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "M3ydenue
IIOJIEH ITOCTOSIHHBIX MAarHUTOB"

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nojie. MarautHoe
rmoJsie 3eMJIM U €0 3Ha4YeHUe IIsd
JKA3HU Ha 3emiie

https://m.edsoo.ru/R3IXXICRVK

57

IToaroTroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHbIE Tena U UX
B3auMoaercTBus. I10CTOSIHHBIN
ANEKTPUUECKUHN TOK"

https://m.edsoo.ru/RTAITIBICS

58

KonTponbhas paboTa no teme
"DneKTpuuecKue 3apsbl.
3apspKeHHbIE Tena U UX
B3auMoaercTBus. I1oCTOSIHHBIN
ANIEKTpUYECKHii TOK" /
Bceepoccuiickas npoBepoyHas
pabota

https://m.edso0.ru/ZISSW4Z7W

59

PesepBHbIii ypok. PaGora ¢

https://m.edsoo.re/EQRLKPTI1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

TEKCTaMH TI0 TeME
"IToCTOSIHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickas
poBepoyHas pabora

60

OmneiT OpcTena. MaruutHoe
TI0JI€ AIEKTPUUECKOro TOKa
MarnutHoe nosie KaTylIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpuMeHeHne 2IeKTPOMArHUTOB
B TexHuKe. JlaboparopHas
pabota "M3y4yeHue nercTBus
MarHMTHOTO MOJIsl Ha TPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DIIEeKTPOABUTATEIb
MIOCTOSTHHOTO TOKa.
Hcnons3oBanne
3JIeKTpOIBUTaTENEH B
TEXHUYECKHUX YCTPOUCTBAX U HA
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3yudeHue paboTbl
aneKTpoBuraress"

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

63

OmnbiTel Papajed. 3akoH
AIIEKTPOMATHUTHON MHAYKIUH.
IIpaBuno Jlenua

https://m.edsoo.ru/YSDW34FV0

64

OnektporeHeparop. CrocoObl
TOJTyYeHHs 2IeKTPUIECKOH

SHEPIUuu. DIIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHHKAX

https://m.edsoo.ru/LMI1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

SHEPrUuu

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme

65 1 https://m.edsoo.ru/GFS9PNC8B
"JJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUA"
KonTponbhas pabota no teme

66 "DeKTpUUECKre U MarHUTHBIE 1 https://m.edsoo.rw/APBXXTADS
SIBIICHUS"
PesepBHbIii ypok. PaGora ¢

67 TekcTaMu 110 TeMe "TeroBbie 1 https://m.edsoo.1ru/4B8GKYQ1X
SIBIICHUS"
Pe3epBHblii ypok. Pabora ¢

68 TEKCTaMH 10 Teme "MarHuTHble 1 https://m.edsoo.ru/ISHXTLTXX
SIBIICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Konrpoabusie | IIpakTnuyeckue Aara JJIEKTPOHHbIE M PPOBLIE
n/n Bcero u3ydeHusi | oOpa3zoBaTeibHbIE pecypchl
padoTsbI padoThI

MexaHndeckoe JBHKEHUE.

1 A 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOYKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JIBUKECHUS
PaBHOMEpHOE PSMOJIIMHEWHOE

3 1 https://m.edsoo.rt/E65RWOZKO
JBUYKEHUE
HepaBHomepHoOe
MPSIMOJIMHEMHOE IBUKEHUE.

4 1 https://m.edsoo.ru/LO43PYTGB
CpenHsis ¥ MTHOBEHHAas
CKOPOCTb
[IpssMmonuneitHOE

5 PaBHOYCKOPEHHOE IBUKEHUE. 1 https://m.edsoo.ru/SKUY WCHBO0
Yckopenune
CkopocTh NpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKECHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu
JlaGopatopHnast pabora
"OnpeneneHue yCKOpeHus Tena

7 [IPY PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBWKEHUU T10 HAKJIOHHOM
IJI0CKOCTH"

8 CBobosHOE MajieHue Te. 1 https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

Omnelitel [Nanunes

PaBHOMeEpHOE ABMXKEHUE TIO
okpy>kHocTH. [lepuon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obpamenus. JInneitHas u
YTJIOBasi CKOPOCTH

10 Henrpoctpemmrensiioe https://m.eds0o0.rui/OSLFGWEZY
yCKOpEHUe
[IepBbiii 3ak0oH HproTOHA.

11 https://m.edsoo.ru/T4DTURL3K
BekTtop cubr
Bropoii 3akon HeroToHa.

12 ropout 5 1 HbIoTOR https://m.edsoo0.ru/SA28NGVEV
PaBHOpelicTBYIOIIAA cHila
T I H .

13 PCTHI SAKOM HIbIOTOHa https://m.edsoo.r/XPFYG64RM
Cynepno3unus cui
Pemenne 3anay Ha CHEHUE

14 HICHHE 33/1a% Ha NPHMEHEHH https://m.edsoo.ru/GEM2S4HK9
3akoHOB HrroTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne e C

16 CHICHHC SAIAT HO TeMe «ma https://m.edsoo.ru/HMLIAMNI12
yOPYTOCTH
Jlaboparopras pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPY>KUHBDY

18 Cuna tpeHus https://m.edsoo.ru/B4WPRARI7
Pemenne 3agau mo teme «Cuna

19 A https://m.edsoo.ru/PJDH2DCIOT
TPEHUSD»
Jlaboparopnas pabota

20 "Onpenenenue ko3 duimeHTa https://m.edsoo0.ru/C56RD8K X8
TPEHUS CKOJIbKEHUS"

21 Pemtenue 3agad mo reMe https://m.edsoo0.r/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

"3akonbl Hetotona. Cuina
yrpyroct. Cumna tpeHus"

22

Cwita TsKECTH 1 3aKOH
BCEMHUPHOTO TATOTEHUS.
YckopeHue cBOOOHOTO
TaCHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koHpepenuus "JBrxeHue
T€J BOKPYT I'PaBUTALMOHHOTO
ueHTpa (ConHevHast cucrema).
lNanaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Permtenne 3agaud mo reme "Cuina
TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GVEYAT

25

HepBa;I KOCMHUYCCKasA CKOPOCTb.
HesecomocTs u MEeperpy3Ku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue MaTepHaIbHOM
TOYKH. AOCOJIFOTHO TBEP0C
Tesio. PaBHoBecue TBEPAOTO Tea
C 3aKPETIEHHOM OCHIO
BpauieHusi. MOMEHT CHJIBI.
LenTp Tsoxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepHanbHOM
TOYKH. AOCOJIIOTHO TBEPI0E
teno. PaBHoBecue TBEpAOro Tena
C 3aKPEIUIEHHOM OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp Tsoxectn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reMme
"MomeHnT cuibl. Llentp

https://m.edsoo0.ru/0QJSN205C



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C

THKECTA"

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "MexaHndeckoe

29 . https://m.eds00.ru/8D7SUVXS]
nBIKeHHE. B3zauMmoencraue
Ten"
KonTponbhas pabota mo teme

30 "MexaHn4yecKkoe IBUKEHUE. https://m.edsoo.ru/JIBOUI2YG
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiyase cubl.

31 3KOH COXPAHCHH HMITY TkCa. https://m.edso0.ru/7PISBWQD2
VYupyroe u Heynpyroe
B3aUMO/ICHCTBUE

32 Pemterne sagas 1o TeM"e ko https://m.edsoo.rw/LOQO6EHS8F9
COXpaHEHUs UMITYJIbCa
VYpoxk-koHpepeHus

33 "PeakTHBHOE IBIDKCHUE B https://m.edsoo.ru/3UH32H4RL
MIPUPOJIE U TEXHUKE"

34 Mexaririecias padota u https://m.edsoo.rt/FCOHVOY XP
MOIITHOCTh

35 Pabora cumbI TAKECTH, CHIEI https://m.edsoo.ru/Y4H20OMDHI
YIPYTOCTH M CHJIBI TPEHUS
Jlaboparopnas pabota
«Onpenenenue padoThl CUIIbI

36 TPEHHS TP PABHOMEPHOM https://m.edsoo.ru/609HFE1P8
JIBIDKCHUU Tejia 10
TOPU30HTAIILHON TTOBEPXHOCTH

37 CB3b SHEpIHH H PAOOTHI. https://m.edsoo.ru/ZIFB7L5SEF

[ToTrenumanpHas sHEPTU



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

Kunernueckas sneprus.

38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/WKXT INXVR
SHEPTUU
3aKOH COXpaHEHUsI SHEPTUHU B

39 P P https://m.edsoo.ru/FMM2S69EB
MEXaHUKe
JlaGopatopHnas pabora

40 «M3ydyeHnne 3aKkOHa COXpaHEHUs https://m.edsoo.ru/0TVK8KIXB
SHEPTU
KonebarenbHoe ABHKEHUE U €T0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTHKU
3aryxaromue KojeOaHusl.

42 BoinyxneHHble Kosie0aHusl. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc
MaremaTuyecKuid U NPy KUHHBINA

43 Py https://m.edsoo0.ru/O71PZDM11
MasiTHUKU
VYpok-uccienoBaHue
«3aBUCUMOCTH IIepHOa

44 N pHoA https://m.edsoo.ru/BACA6R4KS
Kose0aHui OT KECTKOCTH
MIPYXUHBI U MAcChl TPy3a»
[IpeBpanienue suepruu npu

45 PeBpatl P P https://m.edsoo.ru/RPN7BU655
MEXaHUYECKUX KOJIeOaHMsIX
Jlaboparopnas pabota
«OmnpeneneHne 4aCTOTH U

46 ped . https://m.edsoo.rw/FV1IY2NUGC
nepuo/a KojiebaHui
MPYXUHHOTO MasiTHUKa»
Jlaboparopnas pabota

47 «ITpoBepka HE3ABUCUMOCTH https://m.edsoo.rw/6YGEHWEDT

nepuoia KojebaHuu rpysa,



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

MOABEIICHHOTO K HUTH, OT
Macchl Irpy3a»

MexaHnuecKkue BOJIHEL.

CBoliCTBa MEXaHUYCSCKUX BOJIH.

48 https://m.edsoo.ru/QHBQ3USXV
[IpononpHBIC U TONIEPEUHBIE
BOJIHEI
VYpoxk-koHpepeHus
"MexaHUnYeCKHUE BOIHEI B

49 . . https://m.edsoo.ru/6PNOHXSJA
TBEpAOM Teie. CelicMuueckue
BOJTHBI"
3Byk. PacnpocTpaHeHue u

50 y poctp https://m.edsoo.ru/NTZLRXDBS5
OTpa)K€HUE 3BYyKa
Ypoxk-uccienoBanue

51 "HaOroneHue 3aBUCUMOCTH https://m.edsoo0.ru/SRPRGGZVSE
BBICOTHI 3ByKa OT 4aCTOTHI"
I'poMKOCTE 3BYKa U BLICOTA

52 P Y . https://m.edsoo.ru/AOY3HSN3G
TOHA. AKYCTUYECKUN PE30HAHC
VYpoxk-koHpepeHus

53 "VbTpa3ByK U HHPpa3BYK B https://m.edsoo.ru/AU3Z0S07U
IIPUPOJIE U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBLHOM

abore 1o TeMe "3aKOHBI

54 P https://m.edsoo.r/7YAJAVSTM
coxpaHeHus. MexaHnueckue
KOJIeOaHUs U BOJIHBI"
KontponbHas paboTa mo teme
"3aKOHBI COXpPaHEHHUS.

55 https://m.edsoo.ru/ZVD7744VH

MexaHndeckue KojieOaHus u
BOJTHEI"



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

56

DNeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIC BOJTHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-koudepennus "[lkana
AJE€KTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH JJIS
COTOBOM CBSI3H"

https://m.edsoo.ru/7E1J2VY03

59

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C IOMOIIbIO MOOMIIBHOTO
tenedona”

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JIIUHBI
ANEKTPOMArHUTHOW BOJIHBI

https://m.edso0o0.ru/WIGCO6QSN

61

DneKTpOMarHuTHas Mpupoaa
ceeta. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounnku cBera.
[IpssMmonuneitHOe
pacnpocTpaHEHHUE CBETA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)XCHUs CBETA.
3epkana. Pemenne 3a1au Ha
IPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3aKkoH

https://m.edsoo.ru/NF1PZFEV3



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3

IMPECIOMJICHUA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTta. Mcnosap30BaHue IOJIHOTO

65 https://m.edsoo.ru/FZ7THV6E2W
BHYTPEHHETO OTPAKCHHUS B
ONTHYECKUX CBETOBOJIaX
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH

66 yTJla IPeJIOMJIEHUSI CBETOBOT'O https://m.edsoo.ru/R800OIT10S
Jy4da OT yIJia MaJieHust Ha
rpaHuiie "Bo3ayXx-cTeKyio""
VYpoxk-koHpepeHus
"Ucnonp30BaHue NOTHOTO

67 BHYTPEHHETO OTPAKECHHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBA3B"
Jlunzel. OnTudeckas cuna

68 https://m.edsoo.ru/ZV7021.97F
JTUH3BI

69 Hoctpoenne nsoOpaxeini b https://m.edsoo.rt/MWU2YHLIN
JTUH3aX
Jlaboparopnas pabota

70 "Onpezeneie qOOKyCHOF? https://m.edsoo0.ru/3XTVNZNJIJ
PACCTOSHUS U ONITHYCCKOU CHITBI
cobuparomeii TUH3b1"
VYpoxk-koHpepeHus

71 "OnTuyecKkue JIMH30BbIC https://m.edsoo.rt/KKVRKOP3D
puOops!"

72 [ 1a3 Kax onireckas cHerema. https://m.edsoo.ru/KP1ACI9PW

3penue



https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW

VYpok-koudepenuus "JledexTs

73 https://m.edsoo.rt/ZKWLQ3CHI
3penus. Kak coxpanurs 3penue"
Paznoxenue 6enoro ceera B

74 criextp. Ombitst Helorona. https://m.edsoo.ru/ZPRFN4D5V
CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucnepcus ceera
JlaGopatopnas pa6ora "OnbIThI
10 Pa3JIOKEHHIO OEJIOro CBETa B

75 CIIEKTP U BOCIIPUATHIO LIBETA https://m.edsoo.rw/ESISL6TCH
MIPEIMETOB MPH UX HAOIIOCHUN
yepes LIBETOBbIE (PUIbTphI"
VYpok-nipaktukym "BoiaHoBbIE

76 CBOICTBa CBETA: AUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTEepepeHys u audpaxaus”

77 Omrrt Pesepopaa i https://m.eds00.ru/P922QVFIV
TUTaHEeTapHas MOJIENIb aTOMa

78 Hocryxaret bopa. Mozer https://m.eds0o.ru/OBJPHE0G?2
aroma bopa
Hcnyckanue u noryionieHue

79 ceera aroMoM. KBaHTEL. https://m.edsoo.ru/MILRTHPCO
JInHelyaTele CIIEKTPHI

80 ¥ POK-TIpAKTHIyM "Ha?H}OﬂeHHe https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKaHUS

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWIM

82 CTpOCHHE aTOMHOIO A1pa. https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens

83 PaﬂHoaKTHBHBIe NPEBPACHIA. https://m.edsoo.ru/RA796TPSP

30TOmEI



https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP

Pemenue 3agay mo teme:

84 https://m.edsoo.rt/WX2HQP2S6
"PagnoakTrBHBIE TTpEBpaIlieHUs "

85 [lepuon nomypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koH(pepeHus

86 "PagnoakTBHBIC U3TYUYCHHUS B https://m.eds00.ru/X1J4002C4
MpUpoJe, MEAUIIMHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpAaHEHUS 3apsS0BOTO U https://m.edso0.ru/YOQ2XMKOO0
MaccoOBOTO YHCel

88 DHEPIILS CBA3I ATOMHBIX 1EP. https://m.edsoo.ru/NSTEUFIO3
CBs13p Macchl U SHEPTUU
Pemenue 3anay mo Teme

89 https://m.edsoo.ru/0D4KHLQ4T
" nepHble peakuyuu”
Peakiuu cunTe3a u neneHus

90 saep. ICTOUHMKH SHEeprun https://m.edsoo.rt/RMBFQBND7
CouHiia 1 386311
VYpoxk-koHpepenuus "Anepras

91 dHEpreTHKa. JeHCTBHA . https://m.eds00.r/QTNWFW90Q
PaIMOAKTUBHBIX U3TyUYEeHUN Ha
JKVBBIE OPraHU3MBbI"
IToaroroBka K KOHTPOJIBLHON
paborte 1o Teme

92 "DIeKTPOMAarHUTHOE TIOJIE. https://m.edsoo.ru/TBOXBITUO
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBbIC siBIEHUS"
Konrponsnas padora o Teme

93 "DJIEeKTPOMArHUTHOE TIOJIE. https://m.edsoo.ru/SUTJAFD6U

SHCKTPOMaFHI/ITHI)IG BOJIHBI.



https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U

KBauroBbie sBiaeaus"

IToBTOpenue, o6o0IIEHNE.

94 JlaGopaTopHubie pabOTHI 11O https://m.edsoo.ru/2GFCLIOJ]
Kypcy "B3aumoneiictBue Ten"
[ToBTOpeHME, 0000IIEHNE.

95 Petutertite pacteTHbix i https://m.edsoo. s u/MMINLZOSQ
KaueCTBEHHBIX 3a7a4 10 TeMe
"TernnoBbie MPOLECCHI"
[ToBTOpEeHME, 0000IICHNE.

96 Pemrertite pacteTHbIx i https://m.edsoo.ru/H7HKU30G3
KaueCTBEHHBIX 3aa4 10 TeMe
"KIIJI TemIoBbIX aABUTaTCaCH"
[ToBTOpeHmE, 0600IIEHNE.

97 Pewiertue pacueTHEIX 1 https://m.edsoo.ru/XP2HRNAY4
KaueCTBEHHBIX 3a/a4 110 TeMe
"KIIJ] anekTpoycTaHOBOK"
[ToBTOpeHue, 06001IEHNE.

98 Jlaboparopubie paboThI MO https://m.edsoo.ru/FK30FNRHX
Kypcy "CBeToBble ABICHUA"
[ToBTOpenue, o6o0IICHNE.

99 'l')a60Ta ¢ TCKCTAMIT TTO TEME https://m.eds00.ru/91XS3CXDT

3aKOHBI COXpaHEHUS B

MexaHuke"
[ToBTOpenue, o6o0IIEHNE.

100 Pabora ¢ TekcTamu 1o Teme https://m.edso0.rw/L3YKVIINT
"Konebanus 1 BOIHBI"

101 losTopenne, obobmene. https://m.edsoo0.ru/LG327ISQ6

Pabora ¢ TekcTamu 1o Teme



https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6

"CeTOBBIE gBiIcHUA"

IToBTOpenue, o6o0IIEHNE.
102 Pabota ¢ Tekcramu o Teme
"KBanToBas u sinepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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https://m.edsoo.ru/W7IE16NU8




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

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pa3indaThb ABJICHUA IO ONMHCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHUE

1.3

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (PU3NYECKHX SBJICHUN B
OKPYXKAaroIIeM MHUpPE, B TOM Yrclie GU3NYECKre IBICHHS B IPUPO/IE,
IpU OSTOM TEPEBOAUTH MPAKTUYECKYIO 3amady B Y4YeOHYIO,
BBIICTISITh  CYIIECTBEHHBIE CBOMCTBa (TpHU3HAKK) (HU3HUECKHUX

SIBJIEHUU

1.4

ONMCHIBATh H3Y4YEHHbIE CBOICTBa TeJl M (U3NYECKUE SIBICHUS,
UCTIONB3Yysl (U3UYECKUE BEIMYUHBI, MpPHU OINUCAHUU TPABUIBHO
TPAaKTOBaTh (DU3MYECKHA CMBICT HCIOIB3YEMBIX BEIHYWH, HUX
0003HaUeHUsT W €IUHMLBI (U3MYECKMX BEJIMYMH, HAXOAMUTh
(GopMyIibl, CBS3BIBAIOLIME JAHHYIO (DU3HUECKYIO BEJIUYUHY C
JPYTUMH  BEJIMYUMHAMH,  CTPOUTh  TpaQUKHM  H3yYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEITUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, GU3HUYECKUE SBIICHUS U MIPOIECCHI,
UCIIONB3YSl M3yYEHHBIE 3aKOHBI, MPH 3TOM [1aBaTh CIOBECHYIO
GOpMyIIMPOBKY 3aKOHAa U 3alKChIBaTh €ro MaTeMaTUYECKOe

BbIPa’XXCHHUC

1.6

OOBSCHATH (PU3HUYECKHE SIBIICHHSI, IPOLIECCHI U CBOWCTBA TEJl, B TOM
qucie M B KOHTEKCTE CHUTYyallUld HPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIBIATh NPUYMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH
oObsicHeHue u3 1 — 2 JOorMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOICTBAa (pU3MUECKUX SIBICHUH, (QU3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacy€THbIC 3a1a4u B 1 — 2 MeHCTBHS, UCTIONIB3YS 3aKOHBI U
dbopMyIbl, CBsA3bIBaOIIME (UBNYECKUE BEIUYMHBI: Ha OCHOBE
aHajau3a YCIOBHsA 3aJladyd  3allMChIBaTh  KpPaTKOE  YCJIOBHE,
MOJICTaBIATh (PU3MUECKHE BEIHYMHBI B (OPMYIBI U TMPOBOIUTH
pacy€Thl, HAXOJWTHh CIPABOYHBIC JJTaHHBIC, HEOOXOAUMBIC IS
pelieHnss  3aJa4d, OLEHMBATh PEAIMCTUYHOCTb  IOJIYYEHHOMU

(U3UYECKON BETMYUHBI

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOILU
bu3nYecKuX METOJ0B, B ONHCAHMM MCCIEAOBAHUS BBIICISThH
MpPOBEPSIEMOE  MPENINONoKEeHne  (TUIoTe3y),  pa3inyaTh U
UHTEPIIPETUPOBATh MOIYYCHHBIH PE3yJbTaT, HAXOJUTh OIIMOKH B

XO0J¢€ oIibITa, ACJIAaTh BBIBO/BLI I10 €I'0 pE3yJjibTaTaM

1.9

NPOBOJIUTH OMNBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUH WIH
dbusznyeckux  CBOWCTB Ted:  (OpPMYyIUPOBATH  IPOBEpSEMBIC
IPEIIOJIOKEHNs, CcOOUpaTh YCTAaHOBKY U3  IPEAJIOKEHHOIO

060py,HOBaHI/IH, 3allMChIBAaTh X0/ OIIbITa U (bopMy.]'H/IPOBaTB BBIBObI

1.10

BBITIOJHATH NPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TPUOOPOB, 3aMUCHIBATH MOKA3aHUS MTPHUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

MPOBOJIUTh HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW  (PU3HUECKOU
BEJIIMYMHBI OT JPYrOM C MCIIOJIB30BAaHUEM NPSAMBIX W3MEPEHUU,
y4acTBOBATh B TUIAHUPOBAHUU YUEOHOTO MCCIIEIOBAHUS, COOMPATh
YCTaHOBKY M BBINOJHATh HM3MEPEHUS, CIEAyS MPEII0KEHHOMY
miaHy, (UKCUPOBATh pE3yJbTaThl IOJYYEHHON 3aBHCHUMOCTH
(bu3NYECKUX BETUYHH B BHJIE MPENIOKECHHBIX TaOIHI] U TPauKOB,

ACJIaTb BBIBOAKLI 10 PE3yJIbTaTaM MCCICAOBAHUA

1.12

MMPOBOAWUTHL KOCBCHHBLIC M3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYMH, CICOys
npezmoxceHHoﬁ HHCTPYKIMU: TIpU  BbIIIOJIHCHUU HSMepCHI/II}’I
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCJIATH 3HAYCHHUC

WCKOMOM BEIUYHHBI

1.13

CO6J'IIO,I[aTI> ImpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

YKa3pIBaTh NPHUHIUIB JEUCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOICTB, XapakTepu30BaTh MPUHIMMBI JCHCTBUS H3YyYEHHBIX

npuOOpPOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBIO MX OIMCAHUS,




UCIIONIB3YSl 3HAHUS O CBOWCTBAaX (PU3MUECKUX SBICHUH U

HeO6XOI[I/IMBIe (I)I/ISI/I"ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

OPUBOAUTH HpPUMEpPbl (HAXOAUTH HHPOPMALMIO O MPUMEpPaAX)
NPaKTUYECKOTO  HCIOJNB30BaHUS  (U3UYECKUX  3HAHUH B
NOBCEJHEBHOM JKM3HU 111 obOecriedeHus Oe30macHOCTH HpHU
oOpaiieHun ¢ mnpubopaMHM U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHMs 3JI0pOBbsI U COONIOJIEHHSI HOPM 3KOJOIMYECKOTO

MOBEJICHUS B OKPY’KAIOUIEH cpeie

1.16

OCYILECTBIIATH OTOOP MCTOYHUKOB MH(popMaruu B cetn MHTEpHET
B COOTBETCTBHM C 3aJaHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CPaBHEHMS Pa3IMYHBIX HUCTOYHHKOB
BBIJICTIAITh MH(POPMAIMIO, KOTOpAs SBISETCS MPOTHBOPEUUBON WU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a1aHUI
HAYYHOTIOMYJIIPHYIO  JIUTEpaTypy (U3HUECKOro CcoJepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, BiageTh
npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

uH(GOpPMAIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE TNHCbMEHHBIE U  YCTHBIE
CcoO0IlleHHsT Ha OCHOBE 2 — 3 UCTOYHUKOB HWHGPOpMaAIUU
(bU3MUECKOro cofepkaHusl, B TOM YUCIIE MMyOJUYHO JIeaTh KpaTKue
COOOLIEHH O pe3yibTaTaxX MPOEKTOB WIN yUYEOHBIX UCCIIEOBAaHUM,
IIPpY OTOM TIPAMOTHO HCIIONb30BaTh M3YYCHHBIM IOHATUIHBIN
amrmapar Kypca busuKy, COIIPOBOXIATH BBICTYIUICHUE

Mpe3eHTaluen

1.19

OpU  BBIMOJTHEHUH Y4YEOHBIX TPOEKTOB U  HCCIENOBAaHUM
pacripefienisiTh O0sS3aHHOCTH B TPyNIe B COOTBETCTBHUU C
IMOCTaBJICHHBIMU 3aJladaMH, CJICAWTL 3a BBIIIOJHEHHEM IIJIaHa
IeHCcTBUIM, AaIeKBaTHO OIEHHMBAaTh COOCTBEHHBIM BKJIAald B
JIeITEIbHOCTh TPYIIIIBI, BBICTPaUBATh KOMMYHUKaTUBHOE

BBaHMOIlefICTBHe, YUUThIBAsA MHCHHUC OKPYIKAIOIIUX

8 KUIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM




NPOBEPSIEMOr0
pe3yJbTara

06pa3OBaTean0ﬁ nmporpamMmbl OCHOBHOI'O 0o01ero 06p33OBaHI/Iﬂ

1.1

HUCIIOJIB30BaTh MOHATHUA

1.2

pa3jinyaThb ABJICHUA IO ONMNCAHUIO UX XapPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (i)I/ISI/I'—IeCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (PU3WYECKHX SBJICHUN B
OKpPYXAaroIleM MHUpPE, B TOM YHclie GU3NYeCcKue IBICHUS B IPUPO/IE,
IpU OSTOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4YeOHYIO,
BBIIETISITh  CYIIECTBEHHBIE CBOMCTBa (MPU3HAKHU) (DU3HUECKUX

SIBJIEHUU

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA TeNl W (DU3UYECKHE SIBICHUS,
UCTIONB3YSl (PU3NYECKUE BEIUYHMHBI, MPH OMUCAHUM MPABHIBHO
TPakTOBaTb  (PU3UYECKUM  CMBICI  HCIIOJIbB3YEMbIX  BEJIUYUH,
0o003HaYeHUs] U EAUHHIBI (U3NYECKUX BEJIWYMH, HaXOIUTh
(dopMyIBl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C
IPYTMMH  BEIMYMHAMH,  CTPOUTH  TpaQUKH  HM3YyYEHHBIX

3aBHCUMOCTEH (PU3HMUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, GU3HUYECKUE SBICHUS U TIPOIECCHI,
UCIIONIB3YSl HM3YyUYEHHBIE 3aKOHBI, NPH 3TOM JlaBaTh CIIOBECHYIO
GOpMyIMPOBKY 3aKOHA U 3alKChIBaTh €ro MaTeMaTUYECKOE

BbIpaXCHHE

1.6

O0BSICHATH (PU3NUECKUE MPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISATh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTb OOBSCHEHHE
u3 1 — 2 joruyeckux IaroB ¢ NoMouibr0 1 — 2 HM3yuyEeHHBIX
CBOMCTBAa (PU3MYECKUX SABJICHUH, (QU3NYECKUX 3aKOHA WJIU

3aKOHOMCPHOCTH

1.7

pemiaTth pacu€THbIC 3aa4M B 2 — 3 NEHCTBUSA, UCIOJIb3YSI 3aKOHBI U
dbopMyIbl, CBS3BIBAOIMNME (PU3WYECKHE BEJIMYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBUS 3a7a4M 3alMCBhIBATh KPAaTKOE YCJIOBUE, BBISABIATH
HEJIOCTATOK JAHHBIX JUIsl PElIeHUs] 3a]adyd, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE AJisl €€ pelIeHus, TPOBOAUTH PACUETHI U
CpaBHUBATh TOJYYCHHOE 3HAaYeHUE (U3UYECKON BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXHO PCIINUTL IIPpHU IIOMOIOHU




@Hanecxnx MCTOAOB, HCIIOJb3Yyd OIMMCAHUC HCCICAOBAHNA,
BBIACIIATD IMPpOBEPACMOC IMPECAIIOJIOKCHHUC, OLICHUBATb
MMPaBUJIIBHOCTb IIOpAJKAa IIPOBCACHUA UCCICOOBAHUA, [CJIaTbhb

BBIBObI

1.9

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(GU3MYECKUX  CBOWCTB  Tel: (OPMYJIUPOBATH  MPOBEPSEMBIC
NPEINONOKEeHUs, CcOOUpaTh YCTAHOBKY U3  MPEATIOKEHHOTO

000pyI0BaHUSI, ONUCHIBATH XOJ] ONBITa U ()OPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATE MPAMBIC U3MCPCHHUA C HCIIOJIB30BAHUCM aHAJIOTOBBIX
npuOOpoB ¥  JAaTYUKOB (U3MUECKUX BEJIWYUH, CpaBHUBATh
pe3ylbTaThl HM3MEPEeHUH ¢ y4€ToM 3aJaHHOH  aOCONMIOTHOU

MNOTpPCIIHOCTH

MPOBOJIUTh HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW  (PU3HUECKOU
BCJIIMYMHBI OT npyr OI>’I C HUCIIOJIB30BAHUEM HpﬂMLIX I/I3M€peHI/If/'Ii
MJIAHUPOBATh KCCIIEIOBaHNE, COOMpATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, Cleaysd NpeAJIOKEHHOMY IUlaHy, (HUKCHpPOBAThH
pe3yIbTaThI MOTYUYEHHON 3aBUCUMOCTH B BHJIE TAOIHI] ¥ TPA(UKOB,

ACJIaThb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE HU3MEPEHUs  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ U3MEpEHHs,  coOupaTb  AKCIEPUMEHTAJIbHYIO
YCTaHOBKY, CIIeAys IPEIIOKECHHONM HHCTPYKLUUU, U BBIYUCIATH

3HA4YCHHUEC BCIINYNHBI

1.13

coOnrofaTh IMpaBWila TEXHUKH O€30MacHOCTH TMpu padore cC

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

XapakTepu30BaTh MPUHLUIBI JEHCTBUA M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHUSA, UCIOJIb3Ys
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEOO0XOAUMBIE

¢uznyecKkrue 3aKOHOMEPHOCTH

1.15

paciio3HaBaThb IMPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa nu
HU3MCPUTCIIBHBIC HpI/I60pBI II0 CX€éMaM U CXEMaTU4YHbIM PHUCYHKaMm,
COCTAaBJIATHL CXCMbI JJICKTPUUCCKHUX LIEIICl C MOCIeIOBaTCIbHBIM U
napajjiCJIbHbIM COCIHMHCHHUEM OJICEMCHTOB, pasjindas YCIOBHBLIC

0003Ha4YEeHMsI DJIEMEHTOB NIEKTPUUECKUX LIENeN

1.16

NPUBOJUTh TPUMEPHI (HAXOAUTH HHGPOPMALMIO O MPUMEPAX)

MPAKTUYECKOTO  MCIONb30BaHUs  (U3MYECKUX  3HAHUA B




MOBCEHEBHON KM3HM sl oOecrieueHus O€30MacHOCTH TIpH
oOpamieHun ¢ mnpudbopaMH U TEXHHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUS 370pOBbS M COOJIOIEHUS HOPM OSKOJOTHYECKOTO

MOBEJICHUS B OKpY>KaroUleil cpejie

OCYILECTBJIATh MOUCK HMH(pOpMalMM (U3NYECKOTO COAEP)KaHUsS B
cetu MHTepHET, HAa OCHOBE HUMEKOIIMUXCA 3HAHUU MU MYTEM
CPaBHEHHUS JIOTIOJIHATEIbHBIX HCTOYHUKOB BBIJIETIATH
UHPOPMALIMIO, KOTOpasi SBISIETCS MPOTHBOPEYMBOM MM MOXKET

OBITh HEJIOCTOBEPHOM

1.18

UCTIONIb30BAaTh MPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAy4HO-
HOMYJISIPHYIO JINTEPaTypy (U3UUECKOTO COACPKaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypchl ceTtd VIHTepHeT; BiageTh mnpuéMaMu
KOHCIIEKTUPOBAHMUS TEKCTa, mpeoOpa3oBaHUs HUHPOpPMALUU U3

OJIHO 3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3faBaThb COOCTBEHHBIE THCbMEHHbIE U KpaTKHEe YCTHBIE
cooOmeHusi, 0000mas HHGOPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB
(bu3NYECKOro colepKaHus, B TOM 4HKCie MyOIMYHO MPEACTABISTH
pe3yiabTaThl MPOEKTHON WM HCCIEAOBATENIbCKON N1€ATEeIbHOCTH,
Mpyd 3TOM TPaMOTHO HCIOJIb30BATh M3YYEHHBIA MOHATUUHBIN
anmapar  Kypca  (QU3MKH,  CONPOBOXKIATh  BBICTYIUICHUE

Mpe3eHTauuen

1.20

OpU  BBIMOJIHEHUH Y4YEOHBIX TPOEKTOB U  HCCIEIOBAaHUM
(bU3MUECKUX MPOIECCOB paclpeleNiaTh O0s3aHHOCTH B TpyNNe B
COOTBETCTBUU C IIOCTABJIIEHHBIMM  3aJladyaMH, CJIEIUTh 3a
BBITNIOJIHEHUEM IUIaHA JEMCTBUM U KOPPEKTUPOBAThH €T0, aJJ€KBATHO
OLICHUBAaTh COOCTBEHHbIM BKJIaJ] B JEATEIBHOCTh TIPYMIIHI,
BBICTPAaUBaTh KOMMYHUKAaTMBHOE B3aMMOJCHCTBHE, IPOSBIISL

TOTOBHOCTD pa3pelaTh KOHQIUKTbHI

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUS] OCHOBHOIM
00pa3oBaTeJIbLHOM MPOrPAMMbI OCHOBHOT'0 00111€r0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA




1.2

pasiindaTthb ABJICHUA IO OIIMCAHHUIO MX XaPaKTCPHBIX CBOWCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh MpPOSBICHUE H3YUYEHHBIX (U3NYECKUX SIBICHUH B
OKpY’KalolleM MUpPE, B TOM YnCiIe (PU3NYECKHE SIBJICHHUS B IPUPO/IE,
Opd 3TOM MEPEeBOAUTh NPAKTUYECKYIO 3ajadyy B YyuyeOHYIo,
BBIJICNIATh CYIIECTBEHHBIE CBOMCTBAa (NpHU3HAKH) (PU3HUECKUX

SIBJICHUN

1.4

OMKCHIBATh H3YYEHHBIE CBOICTBa Tel W (U3NYECKUE SIBICHUS,
UCTIONB3Yysl (PU3UYECKUE BEIMYUHBI, IMPH OIMUCAHUU TPABHIBHO
TPaKTOBaThb  (PUIUYECKHI  CMBICH  HCIIOJIb3YEMbIX  BEJIUYHH,
00O3HaYeHHss W €OUHHUIBI (U3UYECKHX BEIMYMH, HAXOAHUTh
dbopMyIbl, CBS3BIBAIONIME [AHHYIO (U3HUECKYI0 BEIUYUHY C
OPYTUMH  BEJIMYUMHAMH,  CTPOUTH  TpaQuKH  H3yYEHHBIX

3aBUCHUMOCTEH (bI/ISI/I‘{eCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBaA Tell, (U3NYECKUE SBJICHUS U MPOLECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, MPU HTOM JlaBaTh CIIOBECHYIO
GbopMyIMpPOBKY 3aKOHAa U 3alKChIBaTh €ro MaTeMaTUYecKOe

BBIPAKCHUE

1.6

00BSICHATH (PU3NUECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISATh MPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE
U3 2 — 3 JOrMYeCKHX IIaroB ¢ NOMOWIBI 2 — 3 H3Yy4YEHHBIX
CBOWCTBA (PU3MUECKUX SBJICHUH, (U3MUYECKUMX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3aJauu (omMparouiyecss Ha cuctemy u3 2 — 3
yYpaBHEHWI1), HCIOJB3Yys 3aKOHBI M (OpMYJBI, CBS3BIBAIOLINE
¢u3nueckue BENUYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUS 3aJadu
3aIMChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME WU
W30BITOYHBIE  JIaHHBIC, BBIOMpATh 3aKOHBI W (POPMYIIBI,
HEOOXOAMMBIC ISl PELICHUs, MPOBOJHUTH PACUETHl M OLICHHBATH

PCATUCTUIHOCTD MOJIYUYCHHOI'O 3HAUCHUA CI)I/ISI/I‘-IGCKOI\/JI BCIINYHHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTH IMPU TTOMOIIA
Gu3MYeCKUX METOJOB, MCIOJb3ysl ONHMCAaHHWE MCCIIEOBAHUS,
BBIJICJIATh IIPOBEPSEMOE MPEAIOIOKEHNUE, OLEHUBATh PABUIBHOCTh

nopsaKa IMPOBCACHUA HCCIICOOBAHMA, AC1aTh BBIBOJbI,




MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOJEHUI U OTIBITOB

1.9

NPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBICHUN WIH
(GU3MUECKUX CBOWCTB TeJl: CaMOCTOATENBHO COOMpaTh YCTaHOBKY
13 U30BITOYHOTO Habopa 00OPYIOBaHUS, OMUCHIBATH XOJI OIBITA U

€T0 pE3yJIbTAaThI, (l)OpMyJ'II/IPOBaTB BBIBObI

1.10

NPOBOJUTh TIPU HEOOXOIMMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH,
orpenenssi CpelHee 3HaueHHe M3MepseMOi BeIW4YHHBI ((OKycHOE
paccTostHuE COOMPAFOIICH JTMH3BI), 000OCHOBBIBATh BHIOOpP criocoda

U3MepeHus (M3MEPUTEIBHOTO IPUOOopa)

NPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTEH (PU3UUECKUX BEIHUYUH C
HCIIOJIb30BaHUEM MPSIMBIX M3MEpEeHUl: IJIAaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITENIBHO cobupartpb YCTaHOBKY,
buKcHpoBaTh pe3yibTAThl MOJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEeJIMYMH B BUAEC Tabmumu TpaduKoB, JelaTh BBIBOABI 110

peE3yjabTaTaM UCCICOOBaHNA

1.12

MPOBOJIUTh  KOCBEHHBIE HM3MEPEHUS  (PU3MUECKUX  BEJIMYUH:
IUTAHUPOBAaTh ~ W3MEpPEHHs,  coOupaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBINIOJHATh W3MEPEHUS, CIEAYsS MPEII0KEHHON
WHCTPYKLMHU, BBIYHUCIITH 3HAYEHHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJYYECHHBIE pPE3yJbTaThl € YYETOM 33JaHHOM MOTPEIIHOCTH

U3MEPEHUN

1.13

CO6J'IIO,I[aTI> ImpaBujia TEXHUKU 0€30ITaCHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3NUYECKUX MOJEIEH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIN
WUCTOYHMK CBETa, JIy4, TOHKAs JINH3A, IUIAHETApHAsl MOJIEIb aToMa,

HYKJIOHHAA MOZACJIb ATOMHOTO sAApa

1.15

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOH Ha WX ONHUCAHUs, UCHOJb3Ys
3HaHUSA O CBOWCTBAaX (PU3MYECKUX SABICHUH U HEOOXOAUMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHBIE PHUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEpPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO-IPAKTUUYECKUX

3aa4, ONTHUYECKUE CXEMbl [UIsl IOCTPOCHMSI H300paKeHUil B




IUTOCKOM 3€pKaJjie U COOMpAIOIIeH JTHH3e

1.17

MPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMPUMEPaX)
MPAKTUYECKOTO  HCMONb30BaHHWsS  (U3MYECKUX  3HAHUA B
MOBCEIHEBHOM KM3HM M oOecriedeHus O€30MacHOCTH IpHU
oOpamieHnn ¢ mnpudbopaMl U TEXHHUYECKUMU YCTPOHCTBaMH,
COXpaHEHHs 3JI0POBbsI M COONIOJNEHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYXKAIOIIeH cpeie

1.18

OCYHIECTBIISATh MOUCK HMH(MOpManuu (U3MYECKOTO COAEepKaHHUS B
cetn IHTEepHET, caMOCTOATEIHHO (DOPMYITHPYS TIOUCKOBEIH 3ampoc,
HaxOJWUTh IIyTH ONPEIEICHUs JOCTOBEPHOCTH MOJYyYEHHOU
uH(POpPMAIIMK HA OCHOBE MMEIOIIUXCS 3HAHWUW U JTOTIOJTHHUTEIHHBIX

HNCTOYHHKOB

1.19

UCTIONB30BAaTh MPU  BBHIMOJHEHWH YYEeOHBIX 3aJaHWN HAy4HO-
HOMYJISIPHYIO JIUTEpaTypy (PU3UUECKOTO COAEp’KaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl cetw VIHTepHeT; BiageTh npuéMaMu
KOHCIIEKTUPOBAaHMUs TEKcTa, mpeoOpa3oBaHusl HUHPOpPMALUU U3

OJHOI 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBEe HMH(OpMAIMM M3 HECKOJBKUX HCTOYHHMKOB (PU3HUECKOTO
coJiepKaHus, MyOIMYHO NPEACTABISTh PE3yIbTaThl MPOEKTHOW WU
UCCJICAOBATEIICKOM  JEATENBHOCTH, IPU  3TOM  I'PaMOTHO
WCIIOJIB30BAaTh W3YYEHHBIM MOHATHMHBIA ammapaT H3y4aeMoro
pa3znena (U3MKM U CONMPOBOXKAATH BBICTYIUICHHE Mpe3eHTaluel ¢

y4€TOM 0COOEHHOCTEN ay IUTOPUU CBEPCTHUKOB

1.21

OpU  BBIMOJIHEHUH Y4YEOHBIX TMPOEKTOB U  HCCIIEIO0BAaHUM
(GU3MUECKUX MPOIECCOB paclpeleniaTh O0s3aHHOCTH B IpyNIe B
COOTBETCTBUM C IIOCTABJIIEHHBIMM  3aJladyaMM, CIEIUTh 34
BBINOJIHEHUEM IUIaHa JEHCTBUN M KOPPEKTHPOBATH €T0, aJleKBATHO
OLICHMBAaTh COOCTBEHHbIM BKJIaJ] B JEATEIBHOCTh TIPYMIIHI,
BBICTPaWBaTh KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, MPOSIBIAS

rOTOBHOCTb pa3pelaTb KOHPIUKTHI




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS
pasnena 3JIeMeHTa

®U3UKA U EE POJIb B TIOBHAHWUM OKPYXXAIOIIEIO MHUPA

®uzuka — Hayka O TMpuUpoae. SIBIEHUS TPUPOJIBI.
1.1 dusznueckue SIBIICHUS: MEXaHUYECKHe, TEILJIOBEIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEBIC

dusnyeckue BeIUUUHBL V3MepeHne (QpU3nuecKux BEeTUYHH.
1.2 @usnueckue  npubopsl.  llorpemHocts  U3MEpeHUiA.

MexnyHapoaHas CUCTEMA €TUHUI]

EcTecTBeHHOHAyuHBI METOJ| MO3HAHUS: HaOJIOJEHUE,
IIOCTAaHOBKA HAyYHOI'O BOIPOCA, BBIIABWKEHHUE THIIOTES,
SKCIIEPUMEHT [0  TPOBEpPKE  TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMoro SBJICHHA

14 Onucanne PU3NYECKUX SABJICHUN C TIOMOIIBIO MOJIeIeH

IIpakTuyeckue paboOTHI:
N3mepenue paccTossHUMN.
s N3mepenune 06bEMa KUAKOCTH U TBEPAOIO Teja.
' Onpenenenne pa3sMepoOB MaJbIX TEIl.
W3mepeHnue TtemnepaTypbl NPH HMOMOILM JKUAKOCTHOTIO

TEPMOMETPA U JATYMKA TEMIIEPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHUUN BEILIIECTBA

1 CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, UX pa3Mephbl.
OMBITHL, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

25 JIBmxenue yactull BeniectBa. CBsi3b CKOPOCTH JIBUKEHUS
2 qacTull ¢ Temneparypoil. bpoyHoBckoe nmwxenue, uddysus

73 BBaHMOHeﬁCTBI/Ie YacCcTHLl BCIICCTBA: IIPUTXKCHHUC U

OTTAJIKMBAHHUC

)4 ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta3o0B,
KHUAKOCTEH U TBEPABIX (KPUCTAIMUECKHUX) Tesl. B3anMocBsizb




MCXKIY CBOMCTBaMH BCIICCTB B PAa3HbIX arp€raTHbIX COCTOAHUAX

1 UX aTOMHO-MOJICKYJISIPDHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTryeckre pabOTHI:
Onenka auaMmerpa aromMa  METOAOM  psoB (¢
"6 WCIIONb30BaHueM (oTorpaduii).

OnbITHI 110 HAOJIIOIEHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.
OnpIThl IO OOHAPYXKEHHUIO ACUCTBUSA CHUJ MOJEKYJISIPHOTO

MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHnuecKkoe JBU)KCHUE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JIBUKEHHE
12 Ckopoctb. CpenHsii CKOpPOCTh IpU  HEPaAaBHOMEPHOM
IBUKEHUU. Pacdy€r myTH v BpeMeHH JIBUKEHUS
SBnenue uHepuuu. 3aKOH MHepLMM. B3anmopeilictBue Ten
33 KaK NMpUYMHA U3MEHEHUs CKOpPOCTH JABMXKEHUs Ten. Macca
KaK Meépa UHEPTHOCTH Tela
14 IInotHocTh BemecTBa. CBS3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJEHCTBUSA TeEIl
36 Cuna ympyroct u 3akoH ['yka. M3mepeHue cuibl ¢
IIOMOUIBIO AUHAMOMETPA
37 SIBnenne TArOoTEHUA M cuia TsokecTd. Cwila TSHKECTH Ha
Ipyrux miaHerax. Bec tena. Hesecomocts
13 Cuna tpenus. TpeHue ckoNbKeHUs U TpeHue Nnokos. Tpenue
B IIPUPOJIE U TEXHUKE
3.9 CrnoxxeHue cuil, HalpaBICHHBIX [0 OJHOM MHPSAMOM.
PaBHOpelicTBYIOIIASA CHIT
[IpakTuyeckue pabOTHI:
Onpenenenre CKOPOCTH PaBHOMEPHOI'O ABMXKEHHUS (IIapuKa
310 B JKHUJKOCTH, MOJIENU DJEKTPUUYECKOIO aBTOMOOMIS U TaK

nanee). OmnpeneneHue cpeaHeld CKOPOCTH CKOJBKCHHS
Opycka WIM IIapuKa 1O  HAKIOHHOW  IUIOCKOCTH.

Omnpenenenue  miIoTHOocTH  TBEpHOro  tena.  ONBITHI,




JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs
(neopmanuu) Hpy>KUHBI OT MPUIOKEHHOU cuJIbl. OMBITHI,
JEMOHCTPUPYIOILIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKECHHS

OT Beca Tella U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH

3.11

®usndeckue SBICHUS B npupoae: MpuMEpPbl ABHKXCHUA C
Pa3IMUHbIMU CKOPOCTAMH B JKMBOM W HEXKHBOM npupoae,

I[Gf/'ICTBI/Ie CHJIbI TPCHUSA B ITPUPOAEC U TCXHUKC

3.12

Texnuueckue YCTPOﬁCTBaZ JAUHAMOMCTP, NOAIIHUITHUKHN

JIABJIEHME TBEPJIBIX TEJI, )KMJIKOCTE 1 TA30B

4.1

HNaBnenue TBEpaoro Ttena. CnocoObl yMEHBIIEHHUS H

YBCIUYCHUA NABJICHUA

4.2

Z[aBJ'IeHI/Ie rasa. 3aBHCHMOCTh JaBJICHHUA Tra3a OT O6’béMa,

TEMIIEPaTypbl

4.3

Hepezlaqa JaBJICHUA TBépI[I:IMI/I TCIaMH, XHUAKOCTIAMHU H

razamu. 3axoH [Tackamnsg. [THeBMaTHUeCcKHEe MAIINHEI

4.4

3aBUCUMOCTh  JIaBJICHHUS ~ JKHUJIKOCTH  OT  TJIyOHHBI.
I'mapocratnueckuit mapagokc. CooOImarommecs: COCy/bl.

FI/II[paBJ'II/I‘IeCKI/Ie MEXaHHU3MbI

4.5

Atmochepa 3emuin u atmocdepHoe naBieHue. [IpuunHbI
CYIIECTBOBAHMs BO3AYIIHOW oOomouku 3emiu. OnbiT
Toppuuennu. 3aBUCHMOCTH aTMOC(EPHOrO MaBJIICHHUS OT

BBICOTBI HaJl YPOBHCM MOPs

4.6

W3mepenune armocdepHoro pgasienus. I[lpubopbr s

U3MEPEHHS aTMOC(PEPHOTO JTaBJICHUS

4.7

JlelicTBME KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJO.

BrliTankuBarornias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

IInaBanue ten. Bo3ayxomnnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAC OT 00bEMA
MOrPYKEHHOM B KUIAKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOIEA  CHJIBI,  JEHCTBYIOLIEHW HAa  TElO,
MOrpy>k€HHOE B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLLEH CUJIBL, IEUCTBYIOLIECH HA TEJIO B JKUIKOCTH,

OT MacCcChbl Te€ja. OHBITBI, AECMOHCTPUPYOIIHUE 3aBUCUMOCTDH




BBITAJIKUBAIOILIEH CUJIbI, IEUCTBYIOIIECH HA TEJO B JKUIAKOCTH,
0T 00bEMa MOTpPYKEHHOW B JKUAKOCTh YacTU Tela U OT
IJIOTHOCTH JKUAKOCTU. KOHCTpyHpOBaHHME apeoMeTpa Wi
KOHCTPYHpPOBaHUE JIOJKH u omnpeaeieHue eé

rpy30I10AbEMHOCTH

4.10

dusnueckue SIBICHUS B MPUPOJE: BIHMSHHUE aTMOCHEPHOTO

JIaBIICHUS HA KUBOMU OpraHu3M, I1JIaBaHUEC pBI6

4.11

Texnuyeckue  ycTpoilcTBa:  COOOIIAIOIIMECS  COCYIIBI,
YCTPOMCTBO ~ BOJAOIPOBOAA,  TUAPABIMYECKHM  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota
52 Mexanuueckass MOIITHOCTb
53 [IpocThie MeXaHU3MBI: phIYar, 0JIOK, HAKJIOHHAs TIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
54 [Ipumenenue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3omotoe mpaBuioy MexaHuKH. KoaphUIUEHT Moie3Horo
5.5 JNEUCTBUS MeXaHu3MOB. IIpocThle MexaHW3MbI B OBITY M
TEXHUKE
5.6 [ToTenuumanbHast SJHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [lonHas MexaHuveckas »dHeprus. 3aKOH HM3MEHEHHS U
' COXpaHEHUsI MEXaHWYECKON IHEPTUN
[IpakTuueckue padbOTHI:
Omnpenenenue pabOTHl CUIBI TPEHUS MPH PAaBHOMEPHOM
59 JNBIDKEHUHU  Tejla 1O  TOPU30HTAJIBHOM  TMOBEPXHOCTH.
' UccnenoBanue ycnoBuil paBHoBecus pbluara. M3mepenne KIIJ]
HaKJIOHHOM  IIOCKOCTH. M3yuyeHue 3aKoHa  COXpaHEHMs
MEXaHUYECKON YHEPTruun
5.10 ®du3nYecKue SBJICHUS B PUPOJIE: PhIUArd B TEJIC YEJIOBEKA
TexHuueckue  yCTpOWCTBA:  pblyar, MOJBWXHBIA U
5.11 HEMOJIBIKHBIM OJOKH, HAKIOHHAsI TUIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY




8 KUIACC

Kon Kon
IIpoBepsieMbIe 3JIEMEHTBI COACP/KAHUSA
pasaena 3JIeMEeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE I10JIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOpUn
61 CTpoeHMs BemiecTBa. Macca U pa3mepbl MojeKys. OmbIThI,
. MO/ITBEP K IAIOLIHE OCHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
62 Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHHI
. BemlecTBa. Kpucramimueckue u amopgHsie Tena
63 OObsicHEHNE CBOMCTB ra3oB, *KHJIKOCTEH W TBEPABIX TEN Ha
. OCHOBE IMOJI0)KEHUN MOJIEKYJIIPHOKUHETUUECKON TEOPUU
6.4 CmauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TennoBoe paclIMpeHHE U CKaTUE
66 Temneparypa. CBsi3pb  TeMmIeparypbel €O  CKOPOCTBIO
. TEIUIOBOTO JIBWKEHUS YaCTHULL
6 67 Buytpennsas sHeprusi. CrnocoObl M3MEHEHHUS BHYTpPEHHEH
. SHEpIuu: Terjonepesada u CoBeplieHue padoTbl
63 Bunel Temnonepenauu: TEIUIONPOBOAHOCTb, KOHBEKIIMS,
. U3IIy4YEHUe
6.9 KonunuectBo TennoTel. Y aenbHas TEIIOEMKOCTb BEILIECTBA
TenmooOMeH M TemjaoBoe  paBHOBECHE.  YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne M OTBEpIEBaHUE KPHUCTAUIMYECKUX BEILIECTB.
. VY nenpHas TEIIIOTA MJIaBIECHUS
[TapooGpazoBanue n koHneHcauus. Mcnapenue. Kunenue.
6.12 VYnaenpHas  TemsoTra  mapooOpa3oBaHUsA.  3aBUCHMOCTD
TEMIIEPaTypbl KUIIEHUS OT aTMOC(EPHOTo aBICHHUS
6.13 BnaxHocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IelbHas TEIUI0TA CrOPAHUs




6.15

[punuuns! padotsl TerioBeix Asurareneit KI1/I remmosoro
aBurarens. TeruioBble JBUTATENU M 3alIUTa OKpPYXKaroLlew

cpensl

6.16

3aKOH COXpaHEeHMsI U MPEBpPALICHHUS SHEPTUU B TEIUIOBBIX

Imponeccax

6.17

[IpakTuueckue paboOThI:

OnpITEl IO OOHAPYKEHUIO NEHCTBUS CUJI MOJEKYJISIPHOTO
MIPUTSKEHUSL.

OnpIThI 110 BBIPAILMBAHNIO KPUCTAJIJIOB TIOBAPEHHOM COJH
WJIM caxapa.

OnpIThl 0 HAOIIOACHUIO TEIJIOBOTO PACUIMPEHHUs T'a30B,
KAJKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue naBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbITEl, JAEMOHCTPUPYIONIUE 3aBHCHUMOCTh JIaBJICHUSA
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.

[IpoBepka rUMOTE3bl JHMHEHHOW 3aBUCUMOCTH JIJIMHBI
CTONOWKA JKHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMITepaTypHhI.

HaGnronenne wm3MeHEHWs1 BHYTpPEHHEH HHEpPrud Teja B
pe3ynbTaTe Temonepeaayu 1 paboThl BHEITHUX CHIIL.

HccnenoBanue sSBICHHS TEIIOOOMEHA MPU CMEIIMBAHHUH
XOJIOHOMW U TOpsiYe BOJBI.

OrnpeneneHne KONMMYECTBAa TEIUIOTHI, OJIYYEHHOTO BOJOU
pU TEII000MEHE C HarpeThIM METAJUTMYECKUM [IUITHHIPOM.

Ornpenenenne yaenbHOU TEIII0OEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCIIapeHus.

OnpeneneHre OTHOCUTEIbHOM BIAXHOCTH BO3yXa.

Onpez[eneHHe yz[eanoﬁ TCIJIOTHI INIABJICHUA JbAA.

6.18

Ousnyeckue  SABICHUS B MPUPOJAE:  TOBEPXHOCTHOE
HaTSDKEHHUE M KalWJULIPHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI
B npupone, usnydeHue CoiHIA, 3aMep3aHue BOJOEMOB,

MOpCKHe Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEs!, CHETa.

6.19

TexHuueckue  ycTpoiicTBa: KaIllWIJISIPBL, IpUMEpPBI




WCIIOJIb30BAaHUSl KPHUCTAJUIOB, JKUIKOCTHBIH TEpPMOMETD,
JATYUK TEMIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPHI, INICUXPOMETp, MapoBas TypOMHA, JBUTATENb

BHYTPEHHETO CTOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzarys Tel. [[Ba posa SIeKTpUIeCKuX 3apsiioB
B3aumoneiictBue  3apsikeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHWJIBI B3aWMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
Onexrpuueckoe moje. HanpskEHHOCTh 3IEKTPUUECKOIO
7.3 noyst. [IpuHIUI Cyneprno3uiuu 3JICKTPUUECKUX ToJiel (Ha
KauyeCTBEHHOM ypPOBHE)
Hocurenu  snexkTpuyeckux  3apsiioB.  DiIeMEHTapHBIM
7.4 anekTpudeckuil 3apsia. Crpoenuwe aroma. [IpoBoaHuku u
JTURJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia
76 DneKTpUYecKui TOK. VYenosus CyLIECTBOBAHUSA
. AJIEKTPUIECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKA
e JleficTBUSI 3JEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE,
. MAarHuTHOE). DJIIEKTPUUECKUH TOK B )KHIKOCTSIX U razax
- Onexrpuueckasg nenb. Cuna  TOKa.  DIJIEKTPUYECKOE
' HaTpsHKECHUE
79 ComnpoTuBieHHE MNPOBOJHMUKA. YJIEIbHOE CONPOTUBIICHUE
‘ BELIECTBA
7.10 3akoH Oma aJid yyacTka Henu
[TocnenosarensHOE u napajuiesIbHOe COETMHEHHE
7.11
MIPOBOJIHUKOB
PabGoTa u MOIIHOCTD IEKTPUUECKOTO TOKA. 3aKoH oy —
7.12
Jlenna
13 DOneKTpuYecKkue LeNu U MNOTPEOUTENH 3IIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
7.14 [ToctossHHBIE MarHuThl. B3auMoaelcTBUE  IOCTOSHHBIX




MarsuToB

MarautHoe nosie. MarauTHOE TOJIE 3€MIIM U €r0 3HAYEHHE

7.15
JUTS SKU3HU Ha 3eMiie
716 OnbiT Opcrega. MarHuTHOE TMOJ€ SJIEKTPUUYECKOrO TOKa.
' [IpuMeHeHue >EeKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJs HAa TMPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNIb IMOCTOSSHHOTO ToKa. Mcmonb3oBaHue
' JJIEKTPOJBUraTeaeil B TEXHUYECKMX YCTPOWCTBAX M Ha
TpaHCIopTe
718 Omnbitel Dapanes. SBneHue 3JIEKTPOMArHUTHOW HHIYKIIHH.
' [TpaBuno Jlenna
Onekrporerepatop. CrmocoObl MONYYCHUS JIIEKTPUICCKOU
7.19 SHEPTrUU. DIEeKTPOCTAHIIUN Ha BO300HOBJISIEMBIX
MCTOYHHUKAX SHEPIUHU
[IpakTuyeckne pabOTHI:
OnpIThl MO HAONIONEHUIO 3JEKTPU3ALMK Tel UHAYKLHUEH U
IPU CONPUKOCHOBEHUH.
HccnenoBanue  OEWCTBUSA  DJIEKTPUYECKOrO  MOJISL  Ha
MPOBOJIHUKH M TUAJICKTPUKH.
CbOopka W TmipoBepka pabOThl DJIEKTPUUECKOW  IICTH
MOCTOSIHHOT'O TOKA.
N3mepenue u peryinpoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHue HAMIPSKEHUSI.
7.20 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HMAYILIETO 4epe3

PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HANPSHKEHUS HA
pe3ucrope.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb 3JIEKTPUYECKOIO
COMPOTHUBIIEHUS! MPOBOJAHMKA OT €ro JJUHBI, IUIOHIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHraa.

IIpoBepka  mpaBuia  CIOXKEHMS  HAalpsKEHUHM  IIpH
IOCIIEIOBATEIbHOM ~ COE€IUHEHUM  JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia Uil CHUJIBl TOKA NpPHU HapajuIeITbHOM

COEIMHEHUU PE3UCTOPOB. Omnpenenenue paboThI




BJIEKTPUYECKOTO0  TOKAa, HMAYIIEr0  4Yepe3  Pe3UcTop.
Onpenenenue MOIIHOCTH 3IEKTPUYECKOTO TOKa,
BbICNIIEMOM Ha pe3ucTtope. MccienoBaHue 3aBHCHUMOCTH
CUJIBI TOKa, UAYIIErO 4Yepe3 JaMIOuKy, OT HAMNpPSKEHHUs Ha
weir. Ompenenenne KIIJ[ wnarpeBarens. HccnemoBanue
MarHUTHOTO  B3aUMOJCHCTBUS TMOCTOSHHBIX ~ MarHUTOB.
N3yueHne MarHUTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPU UX
o0BeIMHEHUH U paszuencHun. lccnemoBaHue eHCTBUS
AJIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpenky. OTBITHI,
JEMOHCTPHUPYIOIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS
KAaTYIIKA C TOKOM UM MarHuTa OT CHJIbl TOKA U HAaIlpaBJICHUS
TOKa B Karywke. M3ydeHue NeiCTBUs MarHUTHOrO IOJIs Ha
MPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHue U U3ydeHHe paboThl
anektpoasurarens. 3smepenue KIIJ[ snekTpoaBuratenbHON
ycTaHOBKH.  ONBITBI MO  UCCJIEAOBAHUIO  SIBJICHHS
3JEKTPOMArHUTHOW MHIYKIMH: HUCCJIEIOBAHHE W3MEHEHUI

SHAYCHHA U HAIIPABJIICHUA MHAYKIITMOHHOT'O TOKA

dusnueckue sABJICHUS B mpupoac: SJICKTPUICCKUC SIBJICHUS B

aTMocdepe, IIeKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE

721 noye 3emMiH, apeid MOoI0COoB, PO MAarHUTHOTO TIOJISI JTs
KHU3HU Ha 3emie, MOJIIpHOE CUSHUE

TexHuueckue  yCTpPOWCTBA:  AJIEKTPOCKON,  aMIIEpMETD,
BOJILTMETP, pEOCTaT, CYETYMK DJIEKTPUYECKON 3HEpruw,
- 3JIEKTPOOCBETUTENILHBIE puoOpHI, HarpeBaTelbHbIe
. ANEKTPONPUOOPHI (npumepsl), JJIEKTPUYECKUE
MpPEeIOXPAaHUTENH,  DJEKTPOMArHUT,  AJIEKTPOABHUIaTeNb

MOCTOSIHHOTO TOKa, FEHEPATOp MOCTOSHHOTO TOKA

9 KUIIACC
Kon Kon
[TpoBepsieMble 37IEMEHTBI COEPKAHMS
pazznena AIIEMEHTA
8 MEXAHUWYECKMUE ABJIEHUA




Mexanudeckoe aBuxeHue. Martepuanbaas Touka. Cucrema

8.1 .
oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKCHUS

8.3 PaBHOMEpHOE NMPAMOIIUHETHOE ABUKEHUE

24 HepaBnomepHoe npsmosinHeitHoe aBmxeHue. Cpeauss u
' MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPAMOJIUHENHOE IBHKCHUE

8.6 CBobOonnoe magenue. OnbITe [anunes

PaBHOMepHOE ABMkKEHHE TO OKpyXHOcTU. [lepmon wu
8.7 yacToTa oOpamieHus. JluHeliHas U yrioBas CKOpPOCTH.
LleHTpoCTpEeMHUTENBHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akon HeroToHa

8.11 [TpuHIUIT Cynepno3UIMU CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

¢ 13 Cuiia TpeHMS: Cujia TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
' MOKOSI, IPYTHe BUBI TPCHUS

S 14 Cuna TSOKECTH W 3aKOH BCEMHPHOTO  TSTOTEHHS.
‘ Yckopenne cBOOOIHOTO MaACHHUS

215 JBuxenue muianer Bokpyr Connma. IlepBas xocmuueckas
' ckopocThk. HeBecoMocTh 1 meperpy3ku

2 16 PaBHOBecue MarepuanbHOW TOUYKH. AOCONIOTHO TBEPIOE
' Telno

%17 PaBHOBecue TBEpPHAOro Tela C 3aKPEIJIEHHON OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 WNmnynsc Tena. MI3mMenenue ummynbca. IMmynbe cuitbl

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

82 Pabora cun TskecTH, ynpyroctd, Tperus. CBS3b SHEPTUU U
. paboThI

8.23 ITorennuanpHas SHEPTHS Tena, MHOIHSATOTO HaJl




MMOBEPXHOCTHIO 3eMJTH

8.24

IToTeHumanbHas SHEPTUs CKATON NPYKUHBI

8.25

Kunernueckass osHeprus. Teopema O KHHETHYECKOU

OHCPIrun

8.26

3akoH COXpPaHCHUA MEXaHU4YeCKOM OHEPIrun

8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpenHeil CKOPOCTU CKOJIBKEHUSI OpycKa WIH
JBIDKCHHS ~ IIapUKa IO  HAKIOHHOW  IUIOCKOCTH.
OmnpezneneHue yCKOpEHHMs Teja IPH PABHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IIyTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HadaJIbHOH CKOPOCTH.
[IpoBepka TrHMOTE3B: €CIM MPHU  PABHOYCKOPEHHOM
JBUXCHUU 0e3 HavanbHOH CKOPOCTH IIYTU OTHOCATCA KakK
Pl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMCHH OJIUHAKOBBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT
CHUTBI HOPMAaJILHOTO JTABIICHMUSL. Onpenenenne
koopduuuenta  TpeHus  ckoibxkeHus.  OnpexneneHue
KECTKOCTU TNpYkuHBL. Onpezenenue padoThl CUIIbI TPEHUS
Opd PABHOMEPHOM JBIDKEHHM Tejla MO TOPU30HTAIBHOU
noBepxHocTu. OnpeneneHne pabOThl CHIIBI YIPYTOCTH TPH
noabéMe TIpy3a C HCHOJIb30BAHHMEM HEMOJBMKHOTO U

HOJIBUXHOTO OJIOKOB

8.28

du3nyeckue SBJICHUS B npupoac: MNpuiIrBbl W OTJIMBBEI,
JBHMOKCHHUEC IIJIIAHET ComHeuHOM CUCTCMbI, PCAKTHBHOC

JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOICTBA: CIIUIOMETD, JaTYUKU

IMMOJIOKCHUA, pACCTOAHUA U YCKOPCHUA, PAKCTHI

MEXAHWYECKUE KOJIEBAHHMA 1 BOJIHBI

KoneGartenbHoe nBmwkenne. OCHOBHBIE XapaKTEPHCTHKU

> KOJICOAHUI: TIEPHOJI, YacTOTa, AMIUIUTY1a

92 MareMaTnyeckuii U NpyKUHHBIM MasTHUKU. [IpeBpaieHue
' SHEPruM NMpH KOJIeOaTETbHOM JIBUKEHUU

9.3 3aryxaromue KoneOaHus. BpIHyXJeHHblE KOJeOaHHUS.




Pe3onanc

94

Mexanuueckre BOJHBL. CBONWCTBA MEXAaHUYECKHUX BOJIH.
[IpononbHbIE W MONEpevHbIE BOJIHBL. J[IMHA BOJHBI U
CKOpOCTh €€ pachpoCTpaHeHUs. MexaHW4YecKue BOJIHBI B

TBép,Z[OM TCIIC, CECMHUECKNE BOJHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wnudpa3Byk u yabTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Onpenenenre  4YacTOTBl M Hepuoja  KoseOaHWH
MaTEMaTHYECKOIO MasiTHUKA.

OmnpezneneHue 4acTOThl U MEPHOA KOJIeOaHUH Py KUHHOTO
MasiTHUKA

HccnenoBanne  3aBUCHUMOCTH  Iepuoja  KoseOaHui
MOJBEIIEHHOT0O K HUTU TIpy3a OT JUIMHBI  HHUTH.
HccnenoBanue  3aBUCHUMOCTH  Iepuoja  KoseOaHMi
INPYXKUHHOTO MasATHHKA OT Macchl rpy3a. IIpoBepka
HE3aBUCHMOCTH NepuoJia KojaeOaHui rpy3a, MoJIBEHIEHHOTO
K HHUTH, OT MacChl TIpy3a M KECTKOCTU TPY>KUHBI.

H3mepenune yCKOpeHHst CBOOOTHOTO MaIeHHS

9.8

@u3nyeCcKUe SBICHHUS B IPUPOJAE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH,  3€MJICTPACEHUE, CEHUCMHUYECKHE  BOJIHBI,

HyHaMHu, 5X0

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0J0T, HCIIOJIB30BaHHUC

YJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMATHUTHBIE BOJHBL.

101 CBoMCTBA JIEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHasi Tmpupoga cBera. CKOpOCTh CBeTa.

. BosiHOBBIE CBOMCTBA CBETA

[TpakTudeckue paboThI:

10.4 N3yueHne CBOWMCTB 3JE€KTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOMIIBHOTO TeledoHa

10.5 duznueckue ABICHUS B IPUPOJIE: OMOJIOTHYECKOE ACHCTBIE




BUJUMOTO,  yJIbTPaQHUOJIETOBOIO M  PEHTI€HOBCKOI'O
U3IIy4CHUI
10.6 TexHnueckue yCTpOIiCTBa: HCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3H
CBETOBbBIE ABJIEHUA
11.1 JlyueBast mozeinb cBera. ICTOUHMKH cBETa
11.2 IIpssMonuHENHOE pacIpOCTpaHEHUE CBETA
113 Otpaxkenue cpera. Ilmockoe 3epkano. 3aKOH OTpa)KeHUs
' cBeTa
114 [Ipenomnienue cBera. 3akoH mpenomieHus cBeta. [lomaHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 Junza. Xop tyyeit B 1uH3e
116 Ontuueckass cucreMa (otoanmapaTa, MHMKpPOCKONa U
' TEJIECKOIa
117 I'maz kak onrTuyeckas cucrtema. bIH30pyKOCTh U
' JAIIBHO30PKOCTh
118 Pasnoxxenne Oenoro csera B crnekTp. OnbiTel HbioTOHA.
. CrnosxeHue crieKTpaibHbIX LIBETOB. Jlucnepcust cBeTa
11 [TpakTyeckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yTrila OTPa’KEHUSI CBETOBOIO
Jqy4a OT YIJIa MaJcHHUS.
W3ydyeHne XapakTepUCTHK H300pakeHUs MpeaMeTa B
IUIOCKOM 3€pKalie.
HccnenoBanne  3aBUCUMOCTH  yIVIa  IPEJIOMJICHUS
CBETOBOrO Jlydya OT yIja NaJACHHUA HAa TPaHUILE «BO3IyX —
11.9 CTEKJION.
[Tomydyenne wu300pakeHUN € TMOMOIIBIO COOMparoIen
JINH3BI.
Onpenenenve (OKyCHOTO pacCTOSHUS M ONTHYECKOM
CHUJIBI COOMpAIOLLEH JINH3HI.
OnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OnpIThl 1O BOCHPHUATHIO IIBETa MPEIMETOB MpU HX
HaOJII0IEHUH Yepe3 LIBETOBbIE (PUIBTPHI
11.10 dusnyeckue sBiIeHUs B mnpupoie: 3arMeHus CoJiHIA U




JlyHsl, 11BE€TA TEN, ONTHYECKUE SBICHUS B aTMOcdepe (1IBET

HeOa, pedpakuus, paayra, MUpax)

11.11

TexHuueckue ycTpoWcTBa: OYKH, MEpPHUCKOI, (oToammnapar,

OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA
11 OnbiTel  Pesepdopna u  1utaneTapHast MoOJENb  aroma.
’ Moaens atoma bopa
122 Hcnyckanve u MOMJIOLIEHHWE CBeTa AaroMoM. KBaHTHI.
. JIunelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- u raMmma-u3IydeHus
194 Crpoenue aromHoro sapa. HykioHHas mozenb aTOMHOTO
' snapa. N3oTonsl
15 PannoaktuBHble mpeBpamenus. Ilepuox momypacnana
' aTOMHBIX SIJEP
196 SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsIOBOIO H
. MaccoOBOI'0 YHCEI
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuun cunre3a u npeneHus sanep. VctouHuku sHeprun
' CoHma u 3BE31
126 Snepnas DHEPreTHKA. [erictBue paInOaKTUBHBIX
' W3IIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGnrogenne  CIDIOMIHBIX W JHUHEWYATBIX  CIIEKTPOB
U3IIy4YCHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE HHEPrUM YaCTHUIBI I10
TOpPMO3HOMY ITyTH (110 (hoToTrpadusim).
W3mepenue paanoakTuBHOTO (poHa
@uszpueckue  ABIEHUA B IPUPOAE:  ECTECTBEHHBIN
211 paZMOaKTUBHBIN (POH, KOCMUYECKUE JIy4H, PAJUOAKTUBHOE
' U3JIy4eHue IIPUPOJIHBIX MUHEPAJIOB, neiicTBue
PaAMOAKTUBHBIX U3IyYEHUN HA OpPraHU3M 4YeJI0BEKa
12 TexHuyecKkue yCTpOCTBA: CIEKTPOCKON, UHAUBHUIYATbHBIN

A03UMCETP, KaMCpa Bunbcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHoBe PI'OC

[Tonumanue ponum  (u3MkM B HayyHOW KapTUHE  MHpa;
c(hOpMUPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOM
CBSI3U UM TI03HABA€MOCTH SIBJICHUH NMPHUPOJIbI, O PO IKCIEPUMEHTA
B (Qusuke, o cucrtemooOpasyromieii ponud (U3UKU B PAa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHi, 00 53BOIIOLMHU
($u3nUeCKUX 3HAaHUH U UX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpa, O BKJIAJ€ POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-
¢u3uKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  MPOIIECCOB

OKpYaroIIero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTH

3HaHMUS O BMJIaX MaTepuu (BEIIECTBO U MOJIE), O IBMKEHUH Kak
croco0e CyIIeCTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIpHOU
TEOPUU CTPOCHMSI BEILIECTBA, O (PU3NYECKOM CYIIHOCTH SIBJICHUN
npuponabl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iIuyaTh SBJIEHUS [0 OMNHCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3MYECKOe SBICHHE; YMEHHE PAaCIO3HABaTh NPOSBICHUE
U3yUYEHHBIX (PU3UYECKHX SIBICHUI B OKPY)KAIOLIEM MHUpE, BBIACISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM TMOHATHIHOTO amnmapara U CUMBOJHAYECKOTO
s3bIKa (PU3UKH U HUCTIONIb30BAHUE X ISl PEelIeHUs] Y4eOHBIX 3a/1ay;
YMEHHE XapaKTEepPH30BaTh CBOWCTBA Tell, (DU3MYECKHE SBICHHUS W

MMPpOLECCChI, UCIIOJIb3Y (I)YHI[aMeHTaHBHBIe 1 OMIIUPUYICCKUEC 3aKOHBI

VMeHnne onmMchIBaTh HU3Yy4YCHHBIC CBOMCTBA TEI H (bHSH‘lCCKI/IC

SABJICHUSA, UCIIOJIB3YA (1)I/I3I/I‘-I€CKI/IC BCJIMYHHBI

Bna):[eHHe OCHOBaMMu METOO0B HaquOFO IIO3HAHUiA C y‘-IéTOM
coOmomeHns  mpaBwiI  0O€30MAacCHOrO0  Tpyaa:  HaOJoJIeHHE

(bU3NIECKUX SBIICHHIA:




YMEHHE  CaMOCTOATEIBHO  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOTO Habopa 00OpyIOBaHMS IO HHCTPYKIUH,
ONMCBHIBATh XOJ ONbITAa W 3alUChIBAaTh €ro  pe3yJbTaThl,
(bopMyIMpOBATH BBIBOABI;

IPOBEJCHUE MPSIMBIX M KOCBEHHBIX M3MEPEHUN (PUINYECKUX
BEIIMYUH: yMEHUE IUIAaHUPOBATh W3MEPEHUs, CaMOCTOSTEIIBHO
coOuparb AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKLUH,
BBIYUCIIATh 3HAYCHWE BEIWYUHBI U AHAIM3UPOBATH IIOJyYCHHBIC
pe3yiabTaThl € Y4ETOM 3aJaHHOW MOrPEIIHOCTH PE3YJIbTATOB
U3MEPEHU;

IIPOBEICHUE HECIOXKHBIX OJKCIEPUMEHTAIBHBIX HCCIEIOBAHUM;
CaMOCTOSITEJIBHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOJUTH  MCCIIEIOBAHWE [0 HMHCTPYKIMH, TPEICTABIATH
MOJy4YEeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TAOJIUI U
rpadMKOB, YYHTHIBATH TIOTPEITHOCTH, JIEJaTh BBIBOABI IO

pe3yjibTaTaM HCCICAOBaHUA

[ToHumanue XapakTepHBIX CBOMCTB  (U3MYECKHUX  Mojenel
(MaTtepuasibHass TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJENIH
CTPOEHUS Ta30B, KUIAKOCTEH M TBEPIBIX Tel, INIAHETapHAs MOJEIb
aTOMa, HYKJIOHHAs MOJEJNIb aTOMHOIO siipa) U YMEHUE MPUMEHSTh

ux Aajis 00BACHEHUS (bl/ISI/I‘IeCKI/IX MpoueccoB

YMeHne o0bACHATh (PU3HUECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM
4YUCJIe U B KOHTEKCTE CHUTyalUud IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJIATh IPUYUHHO-CIIEACTBCHHBIE
CBSI3U M CTPOHUTH OOBSICHEHHE C ONOPON Ha M3y4YCHHbIE CBOWMCTBA
bu3nueckux SBIEHUH, (QU3MUECKUEe 3aKOHbI, 3aKOHOMEPHOCTH U

MOJIENIN

YMenue pemath pacu€THbele 3aaauu (Ha 0a3ze 2 — 3 ypaBHEHHI),
WCTIONB3YSl 3aKOHBI W (OPMYJIBI, CBSI3bIBAKOINE (PU3UUecKue
BEJIMYMHBI, B YACTHOCTH, 3aIMCBIBATh KPaTKOE YCIIOBHE 3a/1ayH,
BBISIBIIATh HEJOCTAIONINE JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYJIBI,
HEOoOXOoauMBbIe id €€ pEeIIeHUs, HCIONb30BaTh CIPABOYHBIC
JIaHHbIE, TPOBOJUTH PACUYETHI M OILEHUBATh PEATUCTUYHOCTH
MONMyYeHHOTO  3HAYeHUs  (U3MUECKONM  BENUYUHBL, yMCHHE
OTPENIETATh Pa3MEPHOCTh (U3UYECKON BEIWYUHBI, TOIYYCHHOU

IIpyu pCHICHUH 3ala4n




YMmenune XapaKTCpU30BaTh IMMPHUHIIUIIBLI )IGI\/IICTBI/HI TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U IMPOMBIIUICHHBIX
TEXHOJIOTHYCCKUX MPOUECCCOB 110 UX OIMHMCAHWIO, UCITIOJIb3YyA 3HAHUA
0 CBOMCTBax (bI/BI/I"IeCKI/IX SIBIICHUH U HeO6XOI[I/IMBIe (I)I/I3I/IIIGCKI/IC

3aKOHOMEPHOCTHU

10

YMeHHe WCHOib30BaTh 3HAHUS O (U3NYECKUX SBICHUSX B
NOBCETHEBHOM KHM3HM JUIs oOecredeHus Oe30MacHOCTH NpHU
oOpamieHnd ¢ OBITOBBIMH ~ TPUOOpaMH M TEXHUYECKHMU
YCTPOMCTBAMH, COXPAaHEHHsSI 310pOBbS U COONIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEACHUS B OKpY’KAIOUICH cpelie; NMOHUMaHHE
HEOOXOAMMOCTH MPUMEHEHUS JOCTIKECHUH (PU3MKU M TEXHOJIOTUM

AJI paguOHAJIBHOTO IMPUPOA0IIOJIb30BaHUA

11

OneIT MOMCKa, TpeoOpa3oBaHusl W TPEICTaBICHUS HH(DOpMAIH
(bU3NYECKOro COAEpKaHUSI C HMCMOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TGXHOHOFI/If/'I; YMCHUC OLICHUBATh
JIOCTOBEPHOCTH MOTYYSHHON MHPOPMAIMK Ha OCHOBE MMEIOIINUXCS
3HAHUM H JOIMOJIHUTCIIbHBIX HMCTOYHHUKOB; YMCHHC HCIIOJIb30BATH
OpU  BBIOJIHEHUH Yy4YeOHBIX 3aJaHU  HAay4YHO-TIOIMYJISAPHYIO
TUTepaTypy (QU3NYECKOTO COICpPXKAHUS, CIPABOYHBIC MAaTEpPUAIHI,
pecypchl cetu UWHTepHer; BnajeHue 0a30BbIMH  HaBBIKAMU
npeoOpa3oBaHus WHPOPMAIMU W3 OJHOW 3HAKOBOW CHCTEMBI B
IpYTyl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE U YCTHHIE

COOGH.[CHI/ISI Ha OCHOBC I/IH(pOpMaI_II/II/I 13 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D
1HO ®PU3UKE

Kon

IIpoBepsieMblii 3JIeMEeHT CO/leP:KaAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe BwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCHTENLHOCTD JABUKCHU A

PaBHOMepHOE M HepaBHOMEpHOE JBMXKeHUE. CpenHsas ckopocTb. Dopmyna ajist

1.2 BBIYUCIICHUSI CpeslHel ckopocTh: v = S/t
PaBHOMEpHOE TPSAMOJIMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIWHATHI TEJa OT
BPEMEHHU B CIIy4ae paBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
Y —y 4
L3 x(f)=x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHHU I TPOEKIUH CKOPOCTH, MPOCKIIMU
NEepeMeIIeHUs,, TYTH, KOOPAWHATHl TPU PABHOMEPHOM TPSIMOJMHEHHOM
JIBYDKCHUH
3aBHCUMOCTh KOOPJAWHATHI Tella OT BPEMEHH B CIlydyae pPaBHOYCKOPEHHOTO
NPSIMOJTMHEHOTO JIBYKCHUS
2
SH)=vy #f+a,* =
@opMynbl UTST TPOSKIUU TIEPEMENICHHS, TPOCKIMH CKOPOCTH W TPOCKIIHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKEHUH:
1.4 P, rreasl
. s.(D)=vy, -t+a,- 5
U.Y(I) =Upy T, -1,
a. (f)=canst,
Uy, — U, =2a,s,
I'padmky 3aBHCHMOCTH OT BpPEeMEHH I NPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOCKIIMM TEPEMEIICHUs, KOOPIWHATHI TIPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JIBHKEHUHU
CBobogHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela 0
1.5 BEepTUKaIH (IBMKCHHWE Tela BHHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tela II0

BCPTUKAIA

1.6

CKopocTh pPaBHOMEPHOTO JBIJKEHHS Tela IO OKpPYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna i BBIUUCICHUS CKOPOCTH YEpe3 PaJuyC OKPYNKHOCTH WU TEPUOJ
oOpareHus:

2nR

: g

L[eHTpOCTpeMI/ITCJ'IBHOC YCKOPCHHUC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOT'O

ycKopeHus. @opmyJia sl BBIYMCIECHUS YCKOPEHUSA:

1.7

Macca. IImoTHOCTE BCIICCTBA. CDOpMy.]'Ia JJIA BBIYUCIICHUS IIJIOTHOCTH

1.8

Cuna — BCKTOpHAA (I)I/I3I/I‘ICCK8.H BeanunHa. CIIOKEHUE CUIT

1.9

SBnenne nnepiuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBieHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL, ACHCTBYIOIIEH Ha

TCJI0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

=y

1.12

TpeHHe IIOKOA U TPCHUC CKOJIBKCHUSI. (DOpMy.TIa JJIs1 BBIYUCJICHHA MOAYJISI CHUJIBI

TPEHUA CKOJILKCHUSA:




F_=u-N

1.13

Hedopmarus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCeMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

my -,
F:G.l—_‘"

e
Cuita TSOKeCTH. YCKOpeHI/IC CBO6OI[H01"O naacHus.

dopmyia s BBIYMCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTH 3emin: F = mg.
IBmxenue mianer Bokpyr ConHua. [lepBas kocMudeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

NmMrrynibe Tena — BekTopHast Gu3ndecKas BeIHUrHA.
pP=mo

HNmnynse cucremsl Ten. U3MeHenue nmmnyJibea. MMiyabe custbl

1.16

3akoH COXpPaHCHUA NMITYJIbCA JIA 3aMKHYTOﬁ CHCTEMBI TCII:
D=myU, +1m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyia st BBIMUCICHUS PaOOThI CHIIBL:

A=Fscoscx

Mexann4deckasi MOIITHOCTb:

1.18

Kunernueckas u MOTCHIMaJIbHAas SHCPIrus. (DopMyna JJIs1 BBIYMCIICHUSA

KUHETUYECKON IHEPIUU:

mu”

s

Teopema o kuHeTHUECKOU d3Heprun. Popmyiia i BBIYUCICHUS TOTCHIMAIBHON




OHCPIUM TCJ1a, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexannyeckast SJHeprus:

E=E.+E p
1.1 N
7 3aKOH COXpaHEHHSI MEXaHUUECKOM sHepruu. @opmyJia JJ1sl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CHJIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20 <
[ToasrxubI 1 HeMOABKHBIN O0510Ku. KITJ] mpocThix MeXaHN3MOB,
= Anone.maa
"4331‘12212[&33&3
[laBiienue TBEpIOTO TEIIA.
®opmyiia 11 BBIYUCICHUS JaBJICHUS TBEPIOTO TeNa:
p= F
S
191 JlaBieHue ra3a. ATMOCEpHOE TaBleHUE.
I'mapocratndeckoe JaBI€HUE BHYTPHU KUJIKOCTH.
®opmyria a5l BBIYUCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
p _pg 1 p am
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. QPopMmyna sl ONpPENEICHUS BBITAJKUBAIOLIECH CHIIBI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23
Fag =P8V
VYcnoBue miaBanus Tena. [lnaBanue cyioB U BO31yXoIiaBaHUE
1.24 Mexannyeckue KojeOaHus. AMIUIMTYJA, TEPUOJ M 4YacToTa KoJieOaHUH.




®dopmyiia, CBS3bIBAOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIEOATEIBHOM JIBUKEHUU

1.26

3aryxatomue Konebanus. Beinyxaennsie konebanus. Pesonanc

1.27

MexaHU4eCKHE BOJIHEL. HpO,Z[OJ'IBHLIC U TONCPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh U BbicOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. MH(ppa3ByKk U yIbTpa3ByK

1.29

Ilpakmuueckue pabomuol

H3mepenne cpenHell MIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKHUHBL; KO3(pUIMEHTa TPEeHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH JIBUXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBUKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoysieOaHWU MaTeMaTHYeCKOro MasTHHKA; YacTOThl M MEepHoja
Kosie0aHUI NPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 Ha phlYar;
paboThl CHJIBI YHOPYrocTH MpH MOABEME Tpy3a C IMOMOUIbIO HEMOIBHUKHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH HPU MOJBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBbKEHUS OT CUJIbI HOPMaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CHJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXKUHE, OT CTENECHU
nedopmaiuu MpyKUHBI, YCKOPEHUsT OpycKa OT yrjla HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAA
Kosie0aHUI MPYXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI,
UCCIICIOBAaHUE HE3aBUCHUMOCTH TepuoJa KoleOaHWHd HHUTSHOTO MAasTHHKA OT

Mmacchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOH M HEXHMBOW NPUPOAE, AEHCTBUE CUIIbI TPEHUS B IPUPOAE U
TEXHUKE, TNPWIMBBlL W OTIUBBI, JBIWXKeHUE IUIaHeT COJIHEYHOW CHUCTEMBI,

PCAKTHUBHOC ABHXXCHHC KUBLIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIIMSIHUC




aTMOC(EpHOTO NaBJICHUS Ha >KUBOW OpraHW3M, IJIaBaHUE DPHIO, BOCIPHUATHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHuUYecKue BOJIHBI, YHaMH, 3X0

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU IOJOXKEHUS, PACCTOSHUS U
YCKOPEHHS, ITUHAMOMETD, TOIIIMITHUKN, PAKETbl, pblUar, TOABIKHBIA H

HEIMOABMKHBIHN 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IMPOCTbIC MCXAHU3MbI B 6LITy,

131 coo0I1aromecss cocybl, yCTPOMCTBO BOAONPOBOJAA, THMAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCIIOJIb30BAHUE YJIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETUYECKOW  TEOPUM  CTPOCHUS

2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIeCTBa.
Kpucrannuaeckue u amopdHbIe Tena

25 JBwxenue wyactuy BemiectBa. CBS3b CKOPOCTH  JABMKEHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, nuddysus

2.3 CmauyuBaHue U KalWUISIPHbIE SIBICHUS

24 TemnioBoe paciiupeHue u cxxatue

2.5 TemnoBoe paBHOBeCHE

26 Buytpennss sueprus. PaGora u Temonepenaya Kak CrocoObl H3MEHEHHsS

' BHYTPEHHEH YHEPTUU

2.7 Buae! Tenonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, N3JTyYEHUE
HarpeBanne wu oxnaxzaenue Tten. KoauuecTBO  TEIJIOTHI. Y enabHAs
TEIUIOEMKOCTb:

2.8 . :

QO=cem(t,—t,)
3aKOH COXpAHEHHs SHEPruu B TEIUIOBBIX MpOLECCax. YPaBHEHUE TEIJIOBOTO
OanaHca:
2.9
O +0,+..=0
Ucnapenue u xonaeHcanus. V3MeHeHHWE BHYTpPEHHEH SHEpPruM B IMpolecce

510 UCIIApEHUSI M KOHJAEHcauuu. KumeHue IKUAKOCTH. YelbHas TeruioTa

' napoo6pa3zoBanusi: L = O/m

2.11 BnaxnocTs Bo3ayXa

2.12 [InaBneHne w kpuctasmmsauus. I3MeHeHWe BHYTpPEHHEW SHEpruu IpH




IJIABJICHUU U KpHUCTAJIJIM3allH. yI[CJ'IBHaﬂ TCIJI0TA I1JIaBJICHUA:

BHYTpeHHHH OHEPIHUA CropaHus TOIJIMBA. YILCJIBHaSI TCIIOTA CTOpaHUA TOILJIMBA:

2.13 q=0/m
2.14 [punuuns! padots! Termnossix aurateneii. KIT/[ reroBoro asuraresns
IIpaxmuueckue pabomoi
W3Mmepenune yaeapHOM TEIUIOEMKOCTH METaJUIMYECKOrO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJyYEHHOTrO BOJOW KOMHATHOM TeMIepaTrypbl (UKCHPOBAHHOMN
MacChbl, B KOTOPYIO OIyIIEH HAarpeTblii IWINHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJJAHHOTO HarpeTbhiM LMJIMHAPOM, IMOCJE OMYyCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YIEIbHOW TEIIOTHI
IiaBjieHuss Jpaa. MccnenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pa3IMYHBIX YCIIOBUSX; SIBIEHHUS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOAHOW U
ropsiueil Bozbl; mpoLecca UCIIapeHust
Duzuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIE
2.16 SBJICHUSA B MPUPOAE, KPUCTALIBI B mpupoje, uziaydenue ColiHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHEeTa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUsl KPUCTAIIIOB,
517 KHUJKOCTHBIM TEPMOMETp, NaTUUK TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexkrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpsx€HHocTh anekTpudeckoro mnons. IIpuHnun
' CYINEPIO3ULMH NIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
3 Hocurenn osnexrtpuyeckux 3apsaoB. /[leficTBHE DIEKTPUYECKOTO MOJA  Ha
' aneKTpuyecKkue 3apsiabl. [[poBOJHUKY U TUANEKTPUKH
36 [TocTostHHBIN 3neKkTpuyecKkuil TOK. JlelcTBus 3nekTpuueckoro Toka. Cuia Toka.

Hanpsxenue.




I=q/t,U=A/4

9J'ICKTpI/I‘ICCKOe COIIPOTHUBJICHUC. YaenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
1.8 3akoH Oma ans ydyacTtka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEAMHEHNE MMPOBOTHUKOB:
- T [ - 1
J.Tl :I - [)‘ :Lrl _?'L‘r. e R:R]. _?_Rq
3.9 [TapannensHOE cOETMHEHNE TPOBOAHUKOB PABHOI'O COMPOTUBIICHUS:
=0 =% Rzﬁ.
1 s 1 Fs ‘}
CwmenanHble COeMHEHUS] TPOBOJHUKOB
3.10 Pabota u MmomHOCTH 25ekTprueckoro Toka. 4 = Ult, P = Ul
3akon Jxoyns — Jlenmna:
3.11 2
. QO=I"-R-t
312 OnbiT Opcrena. MarHuTHOE T0JIE MPSAMOrO MPOBOJHHMKA C TOKOM. JInHMM
MarHUTHOM MHIYKIIUH
313 MarautHoe m[ojIe IIOCTOSHHOIO MarHura. B3anMoaeHdCTBHE IIOCTOSHHBIX
MarHuToOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue 35eKTpoMarauTHOM nHayKIuu. [IpaBuno Jlenma
Ilpakmuueckue pabomuol
H3mepenne  2IE€KTPUYECKOrO  CONPOTUBICHHS  PE3UCTOpPA;  MOILMHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH
COIIPOTUBJICHUS OT JUIMHBI IIPOBOJHHUKA, IJIOIIAAN €r0 MOIEPEUYHOr0 CEYEHUs U
YAEIBHOIO COIIPOTHUBIICHHUS.

HpOBepKa npaBujia I 3JICKTPUUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIBHOM




COCAMHCHNHN IIPOBOAHUKOB, IIpaBuWJia JId CHJIBI J3JICKTPUYCCKOrO TOKa IIpHU

napajjicJIbHOM COCAUHCHUN ITPOBOAHHUKOB (peBI/ICTOpH u J'IaMHO‘lI(a)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUUECKUE SBIEHHUS B aTMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TOJ€ 3€MJIU, Ipeid MOIOCOB,
POJIb MATHUTHOTO TIOJIS JUISI )KU3HU Ha 3eMJie, MONIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpMETp, BOJBTMETP, PEOcCTart,
CYETUMK  IJEKTPUYECKOM  HDHEPruu,  SJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
3.18 HarpeBaTeJbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTENIN, JJICKTPOMATHUT, JJICKTPOJBHUraTelb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHEIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBast mozenb cera. [IpsmoninHeliHOE paclipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xoxa nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTUYecKas cuia
' muH3bl: D = 1/F
3.25 ['na3 kak ontudeckas cucrema. Onruyeckue npubopsl
IIpakxmuueckue pabomol
N3mepenune onTuyeckoil CUIIbI coOMparoIield TUH3bI; (POKYCHOTO PacCTOSHUS
coOuparolie JIMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MpEAMETa U U300paKeHUs,
326 KOT'JIa IPEeIMET PACIONIOKEH B ABOMHOM (OKyce), MOKa3aTels IpeIoMIICHUS CTEeKIIa.
' UccnenoBanue cBoiicTBa M300pa)KeHHs, TMOJIYYEHHOTO C  IOMOUIbIO
coOuparomiel JUH3bI;, U3MEHEHUs! (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJjla MPEJOMJICHHSI CBETOBOTO Jyda OT yIJia TAJCHUs Ha TPaHUIIES
«BO3yX — CTEKJIO»
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 paccesuuto 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. E€CTECTBEHHBIM pPaJUOAKTUBHBIA (OH,

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

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIBHBIN JTO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTrKa




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3JaHNE,
nepepadotanHoe [leppiikun .M., UBanos A.M. AkuuoHepHoe 00OLIECTBO
«M3narensctBo «lIpocsemenue»

» dusuka: 8- kmacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepaborandoe [lepoimkun .M., BanoB A.W. AkiinonepHoe o011ecTBO
«M3narenscTBO «IIpocBenieHne»

» dusuka: 9-i knacc: 6a30BBIM YPOBEHB: YUCOHHK; 3-¢ U3/IaHKE,
nepepaboranHoe [epoimkun .M., I'yrauk E.M., UBanoB A.U. u np.

AknmonepHoe oomectBo «M3aarenbetBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

» Beepoccutickue onmumnuasl o ¢usuke. 1992-2001: Ioxa. pen. CM. Kosena,
B.II. Cno6onsuuna. - M.: «BepOym-M», 2002. - 392 c.

» ®usuka: 3800 337249 J7151 MIKOJIBHUKOB M TIOCTYMAIOIIUX B BY3bl/ ABT.-COCT.
H.B. Typuuna, J.U.Pynakosa, O.1. CypoB u ap. — M.: JIpoda, 2000

» babamxkan E.W., I'epeuac B. U., Jly6osuk B. M., Hepcecos 3.A. COopHuk
KaueCTBEHHBIX BOMPOCOB M 3aja Mo ooiei pusuke: Yueb. [locobue nis
BTy30B. — M.: Hayka. ['n. pen. ¢puz.-mar. Jlut., 1900. — 400 c.

* benonmunenkuii C. H.,Epxouu O. C.,Kazakosuesa B. A., [Iseuunckas T. C.



3amgaunuk 1o ¢puszuke: Yuebd. mocoodue. st moarot. ota. By3zos / [lox pex. O.
C. EpkoBuu. — M.: ®DUSMATIIUT. — 2005. - 368 c.

* [".A.benapuxkos, b.b.byxosues, B.B.Kepxxennes, I'.SI.Msxumes ®U3NKA.
3AJTAYN JIA TIOCTYTIAROIINMX B BY3bI
* Pa3 3agaua, nBa 3anava, byzaun A.U., 3uns6epman A.P., Kpotos C.C., M.,
"Hayxka" 1990.

» ®u3uka. 3agaun ¢ oTBeTamMu U pemeHussMu. Yepnoyuan A.1. M., KJ1V,
2001. - 336 c.

» A.. 'omonosa, K.H. JIpa6osuu, B.A.Makapos, C.}O.Hukutus,
M.C.IlonsikoBa,

 C.C. Yecnokos [IOJITOTOBKA K BCTYIIMTEJIbHBIM 5K3AMEHAM B
MI'Y. ®U3UKA

* l'onbadap6, H. U. ®uzuka. 3agaunuk. 10-11 ki1. : mocobue ans
o01ieo0pa3oBar. yupexaeHui 1

* H. U. Tonmpadap6. - 16-e u3a., crepeorur. - M. : [Ipoda, 2012. - 398,

* .M. I'enwdrar, JI.O. I'eapenmreitn, JI.A. Kupuk 1001 3AJJAYA T10
OU3UKE C PEHHEHUAMMU lentp «HHOBaIMU B HAyKE, TEXHUKE,
oOpazoBanum» 1998, XaprkoB-MockBa

* H.U. I'onpadapd CoopHUK BOMPOCOB U 3aaa4 1o ¢pusnuke M.: Beici.
[IIkona, 1982. — 351 c.

» COoopHuK 3a1a4 1o ¢pusuke: YueoHoe nocodue / bakanuna JI. I1.,

benonyukun B.E., Kozen C.M., Ma3zansko W.I1.: mox pen. Kozen C.M. — M.



Hayka. ['maBHas penakuus pu3mko-MareMaTH4ecKon autepatypsl, 1983, — 288
C.

* 3AJJAYN MOCKOBCKUX OUSNYECKHUX OJIMMIINA/ Tlox pen.
C.C.KporoBa M.: Hayxka. I'n. pen. ¢uz.-mar. nmut.. 1988. — 192¢. — (b-uka

«KBanTt». Bout 60)

» B.H. Jlanre DxcniepuMeHTalIbHBIE (PU3MUECKUE 3a7a4l HAa CMEKaIKy M.:
Hayxka 1974

» [.®.Menequn ®U3NKA B 3AJJAYAX: DKZAMEHAIIMOHHBIE
3AJZIAYN C PEHIEHUAMM 2-e u3a., mepepabd. u gon.— M.: Hayka. I'71. pen.
¢wuz.-mat. mut., 1990.— 272 c.

* [IIkonbHas ¢usuka B 3aj1auax ¢ pemeHusiMu: B 2 4./ nox pen. I'. B.
Menenuna, B. C. YUepkacckoro. / HoBocu6. roc. yH.-1. HoBocubupck, 2007.
Y.1.330c., 312 puc

* [IIkonpHas ¢usuka B 3ajavax ¢ pemenusmu: B 2 4. / [lox pex. I'. B.
Menenuna,B. C. YUepkacckoro / HoBocub6. roc. yH-T. HoBocuoupck, 2007. Y.
2.414 c., 613 puc

* MeTtonunueckoe nocodue 1mno Gpu3nke ik y4aluxcs CTapiuux KJIaccoB U
adbutrypuentos/ Ilox pex. F0.B. Yemesa. 4-e uzna., ucnp. — M.: ®usmaTtkuura,
2014. 400 c.

* 3amauu 1o ¢pusuke: Yuebd. mocooue / U. U. Bopobres, I1. U. 3yokos,I'. A.

Kyry3oBa u ap.; Ilox pexn. O. S. CaBueHko. 3-€ u3/., UCIIp. U JAOI. —



HoBocubupck: HoBocuOupckuit rocyiapcTBeHHbIN yHUBEpCcUTET, 1999, — 370
C.

* Ipa6osuu K. H., Maxkapos B. A., Uecnokos C. C. ®usuka. [Ipak-
[IpakTruecknil Kypc sl MOCTYNAOMNX B YHUBEPCUTETBL. — M.
OU3SMATIIAT, 2006. - 544 c.

* 3amaun MOCKOBCKHMX TOpOACKUX onummuaz rno ¢pusuke. 1986 — 2005: [loxg
pen. M. B. Ceménona, A. A. SIkyTel — 2-¢ u3a., uctpasia. — M.:MITHMO,
2006. — 623c¢

e [TapdpenThena E. A., ®omuna M. B.C6opHuk 3a1a4 1o usuke. — M.: Mup,
1997. - 158 c.

* [lIxonpHbIe pu3nueckue onuMmmnuaasl. 3uiasoepman A.P. M.: MITHMO,
2009. - 256 ¢

» Bapnamos C. /1. 3uns6epman A. P. 3unkoBckuii B. M. DxcriepuMeHTanbHbIC

3a/1a4M Ha ypokax (pu3uku u pusndeckux oaumnuaaax. — M.: MIJHMO 2009

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

®dustex peruonam: https://os.mipt.ru/

Cupuyc kypcesl: https://edu.sirius.online/

OnemeHTsI: https://elementy.ru/



Marematudeckue 3Tr05b1: https://etudes.ru/
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