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IMTOSICHUTEJIbHA A 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 SBICHHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH 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 (Gpu3ukKe mnepedeHsb J1adopaTopHBIX pPadoT H
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeaeT BHIOOP MpU MPOBEICHUU
7a00paTOpHBIX PabOT M OIBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
oOyyJaronuxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHui, NpearaéMblx B paMKax
OCHOBHOT'0 T'OCYJIJapPCTBEHHOT'O IK3aMeHa M0 (PU3UKe.



COLEPXXAHWE OBYUYEHU

7 KIIACC
®usnka u €€ poiib B IO3HAHNHU OKPY>KAIOIIEro MUpA.

®usuka — Hayka O mpupone. SBieHus npupoapl. OuznyuecKue SBICHUS:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanueckux BelUYuH. DuznuecKue
npubopsl. [TorpemHocts u3mepennii MexyHapoiHasi cucteMa euHuL.

Kak ¢usuka u [apyrue eCTeCTBEHHbIE HAyKH M3y4aloT MPUPOIY.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaemoro siBjeHus. Onucanue PU3NIECKUX SBJICHUH C TTIOMOIIBIO MOJIeeH

emonrcTpanun.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC

SIBJICHHSL.
2. @usnyueckue MpuOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

JlaboparopHsie pabOTEI H OITBITEL

1. OmpeneneHne NEHbI ASEHUS KB H3MEPUTEIBHOTO MPUOOpa.
N3mepenue paccTosiHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MajbIX TeI.

N3mepenne temmeparypbl NpU MOMOIIHA KUIAKOCTHOTO TEPMOMETpPA M

JaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JATbHOCTh MOJIETA
apuka, MymeHHOTr0 FOpPU30HTAIbLHO, TeM OOJIbIlle, YeM OOJIbIIIe BHICOTA
MyCKa.
IlepBoHaYabHBIEC CBEACHUSA O CTPOCHHUM BELICCTBA.

CrpoeHue BemiecTBa: aroOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxkenne yactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHUI[ C
temneparypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPIABIX
(KpUCTAITUYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

JemoHcTpanmy.

1. HaGmroneHue OpOyHOBCKOTO JABMKCHHUS.

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

JlabopaTropHsie pabOTEI H OIBITHI,

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKCHHUS.

JBHKECHHE M B3aUMOACHCTBHUE TEIL.

Mexanuueckoe IBUXKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
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. 3mepeHne cuibl ¢ MOMOIIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS M 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.

emonrcTpanum.

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.

JlabopaTopHsie pabOTEI H OIBITHI.

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

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.

3. OnpezneneHue MIOTHOCTH TBEPAOTO TeA.
OnbITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTshKeHUs (nedopmarivin)
NPY>KUHBI OT MIPUIIOKEHHOMN CHIIBI.
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5. ONBITHI, JEMOHCTPHPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXCHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



HaBneHue TBEPABIX TN, XXUAKOCTEH U ra3o0B.

Hanenue. CriocoObl yMEHBIICHUSI U YBEITUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmeparTypbl. I[lepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MAaIIuHBL. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TIyOWHBI. [ uapocTaTudeckuid
napanokc. Coobmaroniuecs cocyapl. [ napaBinyeckue MexaHU3MBbl.

Atmochepa 3emnau u armocdepHoe naBieHue. [IpuduHBI CylIeCTBOBaHMS
BO3aylHON oOonouku 3emuu. Onbit Toppuuemnu. M3mepenue armocdepHOro
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

JemorCcTpanun.
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3aBUCUMOCTh JAAaBJIEHUS ra3a oT TeMIepaTyphl.

Ilepenaya naBieHUs )KUAKOCTHIO U Ia30M.

Coob1aromuecst cocyabl.

I'mapaBinnyeckuii mpecc.

[IposiBnenue aeicTBust aTMOChHEpPHOTO ABJICHMUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00BEMa TOTPYKEHHOW YacTh
T€Ja ¥ IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBre muaBaHus TEN: IUIABAaHWE WIM NOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

JlabopaTropHsie pabOTEI H OIBITHI.

1.

WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT 00bEMa MOTrpyKEHHOMN B
YKUJIKOCTh YaCTH Tea.

Onpenenenvue  BBITAJKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
IIOIPYKEHHOE B JKUIKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOILLIEH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHUJIBI,
JCHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa MOTpyXEHHOW B
YKUJIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KoncTpyupoBanne apeoMmeTpa WIM KOHCTPYHUPOBAaHUE JIOAKH U
OIIpENICJIEHNUE €€ TPY30IO0ABbEMHOCTH.

Pa6ota 1 MOIHOCTE. DHEPTHS.

Mexanunueckas padora. MOIIHOCTb.

[TpocThie MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHas IJIOCKOCTh. IIpaBuio
paBHOBecusi peluara. llpuMeHeHuWe mpaBuiIa paBHOBECHsI pblyara K OJIOKY.



«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.

JemoHCTpanumy.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

JlaboparopHsie pabOTEI H OIIBITHI.

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 KIIACC

TeruoBkIe SABICHUS.

OCHOBHBIE TTOJIOKEHHMS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenu TBEPHOTO, XUAKOTO U Tra3000pa3HOrO0 COCTOSHUM BellecTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHMe U KallWUISIPHBIE SBJICHU. TEIUIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3p TeMmmepaTypbl €O CKOPOCTBIO TEILIOBOTO JIBH)KEHHS
yacTull. BuyTpennssi sHeprusi. CrnocoObl H3MEHEHHS BHYTPEHHEH »HEPTUU:
Terionepeaaya U COBEpULIEHUE paboThI. Buasl TEIUIONEepeaaum:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHE.

KonudecTBo TemioTel. YenbHas TEMIOEMKOCTh BEIIECTBA. 1eMIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lnaBienue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainus. Mcnapenue. Kunenue. YiaenpHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BrnaxxnocTe BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuniunel padotel TeroBbix asurarenedt KIIJ temmoBoro nBurarens.
TennoBple ABUTaTENM U 3aIATA OKPYKAOIIEW CPEIbI.

3aKOH COXpAaHEHMS U MPEBPALIECHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.



JeMmoHCTpanuy.

1. HabmoneHne OpOyHOBCKOTO JBUKCHHS.

Habmronenue nuddysumn.

HaGnronenue siBneHnii cMaYMBaHUS U KaMWLUIIPHBIX SBJICHUN.
HaGnronenue TemioBoro pacmmpeHus Te.

V3meHeHne naBiieHHs ra3a NMpH M3MCHCHHHM OO0bEMa W HarpeBaHUU WU
OXJTKICHUH.
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[IpaBuna u3amMepeHus TEMIIEPATYPHL.

Bunae! Teronepenauu.

OxnaxjaeHue Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHur paboThl BHEIITHUMHU CHUJIAMH.
10. CpaBHEHHE TEITIOEMKOCTEMN pa3IMUHBIX BEIIECTB.

11. HaGnroneHue KumeHus.
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12. HabGnrozieHre moCTOSTHCTBA TEMITepaTyphl P TIJIaBJICHUH.

13. Moaenu TenJIOBBIX ABUTaTEIICH.

JlabopaTopHsie pabOTEI H OIBITHI.
OnbITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJIEKYJISIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WM caxapa.
OnbITel O HAOMIOJEHUIO TEIUIOBOTO PAaCIIMPEHHs Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.
Omnpenenenue qaBjieHUs: BO3yXa B 0auIOHE MINPUIIA.

5. OnpITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJIEHUS BO3dyXa OT €ro
00BbEMa M HarpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOntonenue wu3MeHEHUsT BHYTPEHHEH OSHEpPruM Tella B pe3ysbTare
TEIUIONepeau U padOThl BHEITHUX CHJL.

8. MccrnemoBanue sBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOW U
ropstue BOJIBL.

9. OnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  MpH
TEMI000MEHE C HArPEThIM METAIITMYECKUM LUITUHAPOM.

10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BEIECTBA.

11. UccnenoBanue npouecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHre yaeabHON TEIIOTHI IUIABICHUS JIbA.

ONEeKTpUIECKUE X MarHUTHBIC SABJICHHASA.
Onektpu3anus Tena. JlBa poaa 3JIEKTpUYECKUX 3apsioB. BzaumopeiicTBue
3apspKeHHbIX  Ten. 3akoH KyioHa (3aBHCMMOCTh  CHIIBI  B3aMMOJICMCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIAMH).



Onektpuyeckoe nose. Hanpspk€HHOCTh anexkTpudeckoro mnons. ITpuHoun
CYNEPIIO3UIINH SJIEKTPUUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUYECKUANA 3aps.
Crpoenne aroma. IIpOBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHEHUS
AIIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
HNctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSAX U Ta3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HAIMpsHKEHUE.
ConpoTuBiieHHE TMPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHE BeliecTBa. 3akoH Oma
s ydactka uend. llocienoBarenbHOoe W mapaJUIeIbHOE  COEAUHEHHE
IIPOBOJHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUUECKOr0 ToOKa. 3akoH Jxoyns—JleHua.
DneKTpuyuecKue Ienu U MOTpeOuTeNn 3MeKTpruieckoi suepruu B ObiTy. Kopotkoe
3aMBbIKaHHE.

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe none. MarHuTHOE 1oJ1€ 3€MJIM U €ro 3HAa4eHUe I )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarautHoe moJie  JIEKTpUYeckoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. [|eliCTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh IOCTOSSHHOTO TOKa. VCronb30BaHUE S3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SBneHne 2neKTpOMarHuTHOW MHAYKIuU. [IpaBuio Jlenna.
DIeKTpOoreHepaTop. CrocoObl  MOMy4YeHUsT  DJIEKTPUYECKOM  SHEPIHH.
DNEeKTPOCTaHIIMKN Ha BO30OHOBIISIEMBIX HICTOYHUKAX YHEPTHUH.

JemoHCcTpanun.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AMMOJCHCTBHE 3aPSKEHHBIX TEI.
YCTpONUCTBO U IEUCTBUE JIEKTPOCKONA.
OnekTpocTaTuyecKass UHAYKIUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpOBOAHUKH U TUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeCTBUS DIEKTPUIECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIi pa3ps.

12. I3MepeHne CUIIbl TOKa aMIEPMETPOM.

13. I3MepeHne 2JIeKTPUIECKOT0 HANPSKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONpPOTUBIICHUI.
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15
16
17
18
19
20
21
22
23
24

25

. BzaumoiencTBrue NoCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.

. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarsauTHoe€ noJie Toka. DJIEKTPOMarHur.

. JlelicTBME MarHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JNEKTPOMATHUTHOW UHAYKIIVH.

. OnbiTel Dapajes.

. 3aBUCUMOCTh HaIpPABJICHUS WHIAYKIIMOHHOIO TOKa OT YCJIOBUM €ro
BO3HUKHOBCHHS.

. DJEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlaboparopHsie pabOTEI H OIBITEHL

1.

o g~ w

10.
11.

12.

13.

14.
15.

16

OmpITel TO HAONIOACHHWIO DJEKTPU3AIMK TEl WHIAYKIUEH W TpuU
COIIPUKOCHOBEHUH.

UccnegoBanue AeHCTBUS DIEKTPUYECKOTO TMOJS Ha TMPOBOAHUKUA H
JTUAJIEKTPUKH.

COopxka u mpoBepKa padOoThI IEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.
N3MmepeHue u peryinpoBaHue CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAMPsKEHUS.

NccnegoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYILIETO 4epe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJWHBI, IUIOLIAAU MONEPEYHOTO
CEUYEeHHS M MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAMPSHKEHUM MpU TOCJIEI0BATEIHHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia AJis CUIbl TOKa MPU MNapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI TEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UcCTop.
OnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucrope.

Uccnenoanne 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YEpe3 JAMIIOYKY, OT
HaNpsHKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHUTHOrO TMOJS TOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neiicTBus 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



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 KIIACC

Mexanndeckue sSBICHUA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHHUA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMmepHoe npsiMmosinHelHOE JBH>keHUe. CpelHsisi U MTHOBEHHas
CKOpOCTb T€Ja TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEHHOe naBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE ABMkeHHE MO OKpyxHOCTH. Ilepuox m dacrora oOparieHwus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepsoiit 3ak0oH HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HproToHa.
[IpuHIMII CYIIEPHO3ULINU CHUJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bwxenune mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaileHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne umnylibca. IMIynbCc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSKECTH, YNPYIrOCTH,
TpeHus. CBs3b SHEprun U paboThl. [loTeHIInanpHass YHEPTUS Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIH. [loTeHIInanbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIUHu.



JeMmoHCTpanumy.

1.

o ok w

9.

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

HaGnronenne MmexaHMuecKoro JBUKEHUS Teja OTHOCUTENIBHO PAa3HBIX Tell
OTCU€Ta.

CpaBHeHne myTed M TPACKTOPHUM IBHKEHHUS OJHOIO M TOrO JKE€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.
HccnenoBanue npru3HakoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUS Tesla MO OKPYKHOCTH.

HaOnronenne MexaHUYeCKUX SIBICHUN, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBHXKCHUHU
OTHOCHUTENIHFHO KaOWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHSI T€lla OT MAacChl Tejla W JCHCTBYIOIIECH Ha HErO
CHUJIBI.

HaGnronenue paBeHCTBA CUIT TPY B3aUMOJICHCTBUH TEIL.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaua uMIrynbca npy B3auMOJICUCTBUU TEI.

[IpeobpazoBaHus JHEPTUU NTPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne UMITYJIbCa TP a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
Halnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHrue MEXaHUYECKOW SHEPTUHU IIPU CBOOOTHOM IMa/ICHUH.
CoxpaHeHrne MEXaHUYECKOW YHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
PY>KUHBI.

JlabopaTropHsie pabOTEI H OIBITHI.

1.

KoncTpyupoBanue TpakTa Hjisi pa3roHa W JaJbHEUIIIEr0 paBHOMEPHOTO
JBIDKCHUS IIIapUKA WA TEJIEKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHHS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OrnpeneneHue yCKOpEHHMsl Tella MPU PABHOYCKOPEHHOM JBHXKEHUU 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4yaJbHOW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenre kodphUIEeHTa TPECHUS CKOJIbXKCHHUS.

Onpenenenue KECTKOCTU MPY>KUHBI.



9. Ompenenenue pabOThl CHIIbI TPEHHS NP PAaBHOMEPHOM JBUKEHHM TeJa
110 TOPU30HTAIILHON TTOBEPXHOCTH.

10. OnpeenieHne pabOThl CHUJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.

Mexaandeckue K0jie0aHus U BOIHEL
KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUOI,
4acToTa, aMIUIUTyAa. MaTemMaTu4ecKuil U NpyKUHHbIA MasTHUKH. [IpeBpaienue
SHEPTUH MPHU KOJICOATETHHOM TBUKCHHH.
3aryxatouue — koneOanus.  BwiHyxneHnsle — konebanus.  Pe3zonanc.

Mexanuueckue BosiHbl. (CBoicTBa MexaHudeckuX BojH. [IpoponbHbie U

nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.

MexaHn4deckue BOJIHBI B TBEPJOM TENE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. WH(pa3Byk u
yJIbTPa3BYK.

Hemonrctpanun.

1. HaOmronenue koJjieOaHWi Tea IMOA AEHCTBHEM CHIIBI TSOKECTH U CHIIBI

YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HalGnronenue BoIHYKIEHHBIX KOJIeOaHU 1 pe30HaHca.

PacnipocTpanenue npooiabHbIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).

Halnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

. AKyCTHYECKHUM pPE30HAHC.

JIa6opaTopHHe pabOTHI H OIBITEL

1. OmpezneneHue 4YacTOThl M TepHoJia KojieOaHW MaTeMaTU4ecKOoro
MasITHUKA.

2. Ompenenenuie 4acTOThI M IEPHOJIA KOJIEOAHUM MPY>KMHHOTO MAsITHUKA.
HccnenoBanue 3aBUCMMOCTH Teproia KoeOaHUil MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEepUoa KoieOaHU MPyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH TepHoAa KojeOaHUW Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OMNbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh Mepuoja  KojeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus: CBOOOIHOTO NaJeHUSI.
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ONIEeKTPOMArHUTHOE I10JIE€ ¥ JIEKTPOMArHUTHBIE BOJIHEI.

DJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
3JIEKTPOMATHUTHBIX BOJH JJIs COTOBOM CBSI3H.

DneKkTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoiiHOBbIE CBOMCTBa
CBETA.

emonrcTpanum.

1. CBolcTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BOJHOBBIE CBOKCTBA CBETA.

JlabopaTopHsie pabOTEI H OIBITHI.

1. W3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOIO

TenedoHa.
CBeToBBIC ABIICHHA.

JlyueBas MOJEJb CBeETa. HUctounnkn CBeTa. [IpssmosnHeHoE
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Tpenomnenue cBera. 3akoH mpesomieHUs cBeta. llosHOe BHyTpeHHEe
oTpaxkeHue cBeTa. lMcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm myweit B nuH3e. OnrTuyeckas cucreMa (oToarnmapara,
MHUKpOCKONa M Teseckona. ['na3 kak onTuyeckas cuctema. binM3opykocTs U
JAIbHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. Omnbitel HetoroHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

JemoHCcTpanun.

[IpsAMonMHEHHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonmyuenue n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onruueckuii CBETOBO.

Xox mydeil B coOuparonieil JinHs3e.

XO0J 1y4yel B pacCenBaIOIIEH JINH3E.

[Tonmyuenue n300pa>keHU ¢ TOMOIIBIO JIWH3.

[Tpunnun aeicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Moaenb riasza.
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11. Pa3noxxeHnue 6eoro cBera B CIIEKTP.
12. ITomyuenue Oe0ro cBeTa NpH CIOXKCHUH CBETA Pa3HBIX IIBETOB.



JlabopaTopHsie pabOTEI H OIBITHI.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaKE€HUsI CBETOBOIO Jyda OT yIJia
naJICHUSL.
N3yueHune xapakTepUCTUK U300paKeHUs IPEAMETA B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yrja
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIION.
[Tonyuenue nzo0pakeHU ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

5. Omnpexnenenue (HOKYCHOTO pacCTOSITHUS U ONTUYECKON CUIIBI COOMparoiiei
JIVH3BI.
OMNBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
OnbITHl MO BOCTIPHUATHUIO 1BETA MPEIMETOB MPU MX HAOIIOJIEHUU 4Yepes
[BETOBbIE (PUIIBTPHI.

KBaHTOBEIC SABICHUA.

Omnwitel Pesepdopna u ruranerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThl. JInHe4aThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHUE aTOMHOTO
aapa. Hykinonnasg wMozens aromHoro snupa. HMsoronsl. PaanoakTuBHBIE
npespamienus. [lepron momypacmnana aTOMHBIX SIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiI0BOIO U MAacCOBOTO YHCEIL.
DHeprus CBsI3U aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus anep. crounuku sHeprun CosHIa U 3BE3 L.

SAnepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIyYEHHM Ha YKUBBIC
OpTraHU3MBlI.

JemoHCTpanumy.

CnexTpbl U3Ty4eHUS U MOTJIOUIEHNUS.

CnekTpsl pa3auyHbIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOLYKTOB.

JIa6opaToprIe pabOTEI H OIBITEL

1. HaGnroneHue CIIONIHBIX U TMHEHYATHIX CIEKTPOB U3TYUYCHUS.

2. HccienoBanne TPEKOB: M3MEPEHHE SHEPTrUM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3MmepeHue pagnoakTUuBHOTO (oOHA.

IToBTOpHTENIEHO-0000MAOMIHIT MOXYJIb.

[ToBTOpHTENTHEHO-0000MAOIINI MOTYJIb TIPEAHA3HAYEH IS CHCTEMATH3allun
U 0000mIeHHs]  TPEIMETHOTO  COACpKaHWA W OMNbITa  JICSITEIBHOCTH,
NpPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3HMKH, a TAKXKe AJIA MOATOTOBKHU K

S e A



OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0o0ydaromuxcs,
BBIOpABIINX ITOT YUCOHBIHN MpEAMET.

[Tpy M3y4eHUM JAHHOTO MOJIYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
JESTETPHOCTH, Ha OCHOBE KOTOPBIX 00€CIIEUNBACTCS JOCTIIKEHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMupyercs
€CTECTBCHHOHAYYHAs] TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS
SBIICHUA TIPHPOABI M TEXHWKH, OBJIAJICHUE YMEHUSIMH OOBSCHITH (DU3NYECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHUS, pEIIaTh 3a7add, B TOM YHUCIE
KaueCTBEHHBIE U DKCIIEPUMEHTATHHBIC.

[IpuHIMTIUATBEHO JEATEIHPHOCTHBIA XapaKTep NAaHHOTO pasjelia peaausyercs
3a c4€T TOro, uto OOydYaroIIHMecs BBIOJHAIOT 3aJaHUs, B KOTOPBIX UM
npe/IaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HUCCIIEOBAHUS (PU3UUECKUX SIBICHUHN, B TOM
qHCIIe IS IPOBEPKH TUIIOTE3 U MOTYICHHUS TEOPETUICCKIX BBIBOJIOB;

O0OBSCHATh HAYYHBIC OCHOBBI HanOOJIee BaKHBIX JTOCTH)KCHUH COBPEMEHHBIX
TEXHOJIOTHU, HAPUMEP, MPAKTUICCKOTO HUCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHHS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.

Kaxxmas w3 TeM JaHHOTO MOJYJIS BKJIIOYAET OSKCIECPUMEHTAIBHOE
UcclieJoBaHue 00oOMIaroero xapakrepa. Moynb 3aBepliaeTcsi MPOBEACHHUEM
JMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00Opa3oBaHusl.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUWA ITPOI'PAMMABI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHNA

N3yuenue (puU3MKH Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIpPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare u3zyuenust GuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuaronierocst 0yyT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YJacTH:

1) maTpHOTHIECKOrO BOCITUTAHHUSA:

- MPOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKOU
bu3nYecKoil HayKH;

- LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) Irpa)XAaHCKOIr'0 U JyXOBHO-HPaBCTBEHHOI'O BOCIIUTaHUA:

- TOTOBHOCTb K dKTUBHOMY Y4YaCTHUIO B OGCy)KI[eHI/II/I O6HIGCTBGHHO 3HAYUMBIX U
ITHYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHYESCKUM MPUMEHEHUEM JTOCTH)KCHUN
busuKy;

- OCO3HAaHHUC BaAXHOCTH MOPAJIBHO-ITUYCCKHUX IMPHHOUIIOB B ACATCIBHOCTHU
YYEHOrO;

3) 3CTETUIECKOTrO BOCITUTAHUA:

- BOCIIPHUATHE ICTETUYCCKUX KadyecTB (PU3MYECCKONW HAayKu: €€ TapMOHUYIHOTO
IIOCTPOEHUS, CTPOTOCTHU, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAy9HOTO ITO3HAHHA:

- OCO3HAHHWE IEHHOCTH (HU3MYECKON HAyKW KaK MOIIHOTO WHCTPyMEHTa
MO3HAHWSI MHPA, OCHOBBI PAa3BUTHUS TEXHOJOTHH, BaXKHEUIICH COCTABIISIOIICH
KYJIBTYPBI;

- pa3BUTHE Hay4YHOH JIO003HATEIHHOCTH, MHTEpEca K HCCIEeI0BATENbCKON
ACATCIIBHOCTH,

5) bopmupoBaHHs KyJIETYPHI 310POBbS M SMOLIMOHAIBHOTO OJIaromoTyJus:

- OCO3HaHWE IIEHHOCTH Oe€30MmacHOro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXHOCTH TIpaBUJ OE€30MacHOrO TIOBEIEHUS Ha
TPAHCIOPTE, HAa JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyIOBaHUEM B
JAOMAalIHUX YCJIIOBUAX,

- chOpMHPOBAHHOCTh HaBbIKa peQIeKCUU, TPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TpyAOBOT0 BOCIIUTAHUA:

- AKTUBHOC Yy4YaCTUC B PCHICHHU IPAKTHYCCKHUX 3aaay (B paMKax CCEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLMAJIbHONW HANpPAaBIEHHOCTH, TPEOYIOIMUX B TOM YHCIE W (PHU3UISCKUX
3HAHMU;



e - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;

e 7) BKOIIOTHYECKOr0 BOCIIUTAHUA:

e - OpHEHTalMs Ha MpPUMEHEHHE (U3MYECKUX 3HAHUM MJIS pelIeHUs 3ajay B
o0JlacTh OKpY’Karolel Cpeabl, TUIAHUPOBAaHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOLIEN CPEBI;

e - OCO3HAaHME TJIOOAIBHOIO XapaKTepa HKOJOTHYECKUX MpoOJIeM M IMyTed HX

pelieHus;

e 8) amamrranuy K H3MEHSIOMUMCS YCJIOBHAM COIMUAIBHON W IIPUPOIHOH CPEIBI:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUH HCCICIOBAHUN H
MPOCKTOB (HU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
JIPYTHUX;

e - TIOBBIIICHWE YPOBHS CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JIeSITEIbHOCT;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyIHpPOBAThH
UJIeU, NOHSATHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

* - OCO3HAHME AECPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B o0nacTu
busuKy;

e - IUIAHUPOBAaHWE CBOETO pPA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUIECKUX
3HAHMU;

e - CTPEMJICHME AaHAJIU3UPOBATH U BBIABIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBHM C YUYETOM BIMSHHMS HAa OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUN.

METAIIPEJMETHBIE PE3VJIBTATDI

B pesynpraTe OcCBOCHHMS TpOrpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero oopazoBanus y oOydatomerocsi OyayT copMupoBaHbl METaIlpeIMETHEIE
PE3yNBTATHI, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBIE  Y4eOHbIE  JCHCTBUS,  PETYJSTUBHbBIC
yYHHUBEpCaJIbHbIC yueOHbBIE TCHCTBUS.

ITo3HaBaTeIbHBIC YHUBEPCAIbHEIC YI€OHBIC TEHCTBHA

ba3oBrie moruaeckue qeiCTBH:
e BBIBIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BEHMIN);
e YCTaHABJIMBATH CYILIECTBEHHBIN MpPU3HAK KIACCUPUKAIIUU, OCHOBAHUS ISl
000011IeHNs 1 CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCALINXCSA K (PU3NUECKUM SIBJICHUSM;
BBISIBJISITh TIPUYMUHHO-CJIE/ICTBEHHBIE CBS3M INPU H3YYEHHH (DU3NUYECKUX
SIBJICHUM M MPOILIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BAaHUEM JETYKTHBHBIX
Y WHJIYKTHUBHBIX YMO3aKJIFOUEHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(u3NYECKUX BETUYNH;

CaMOCTOSTENIbHO BBIOMpaTh C€rnoco0 pelieHus ydeOHol (dusnyeckoin
3a/layi (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp Hambosee
HNOJXOJSILIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBrle nccienoBaTenbCKue NEHCTBHSA

HCIIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3HYECKUI 3KCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHWBATh HA NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OTIbITA, HCCIIEOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATION0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ota ¢ napopMammeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
otbope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
busnyeckoit 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMANbHYIO (opMy TpeACTaBICHUS
uHQOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKON U MX KOMOMHAIIUSMH.

KoMMyHHKaTHBHBIC YHUBEPCAIbHEIE YdeOHEIE NeHCTBUA:

B X0J€ OOCYXICHHs y4eOHOrO MaTepuana, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAa€MON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHUE 3a/Jaud W MOJAJepKaHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COMOCTAaBJIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOIMYHO NPEACTABISATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYIIecCTBA  KOMaHIHOHM U
WHIUBUIYAIbHOM pabOThl MNpU PELIEHUH KOHKPETHON (u3myeckon
pOOIeMBI;

IPUHUMATh LIEJIM COBMECTHOM JESATENBHOCTH, OPraHU30BBIBATh JIECUCTBUS
no e€ JOCTHXKEHHMIO: paclpelesTh pPOJu, OOCYXJIaTh Mpolecchl U
pe3yJabTaThl COBMECTHOM padO0Thl, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUrasl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HANPABICHUIO M KOOPAUHUPYS CBOU JCHCTBUSA C JAPYrUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PerynaruBHBEIE YHUBEpCANbHBIE YI€OHBIE ACHCTBUA

Camoopranuzanus:

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

OPHUEHTHPOBATbCS B  PA3IMYHBIX MOAXOJAaX MPUHATHS  pEUICHUI
(MHOUBUYaJbHOE, NMPUHSATHE pPEIIEHUS B IpyNINe, NPUHATUE pEIICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NIPEIJaracMble BAPUAHTHI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath 1mjiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTUXKEHUSI  (HEOCTUKEHHUS) PE3YyJbTAaTOB
NEeSITeILHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM 4YHCII€ B XOJ BBINOJIHEHUS
(GU3UYECKOr0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



ITPEJMETHBIE PE3VYJIBTATBI

K xoniy obyuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

. WCIIOJIB30BaTh TIOHATHS: (PU3NUYECKHE W XUMHUYECKUE SBICHUS,
HAOJIIO/ICHHE, YKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIB (DU3UUECKUX BEIIUYHH,
aToM, MOJIeKyJla, arperatHble COCTOSIHMSI BelecTBa (TBEpAOE, JKUIKOE,
razooopasHoe), MEXaHUYEeCKOe JBUXEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEWHOE), TPAEKTOPHS], paBHOAEHCTBYIOIAs cuia, Aedopmanus (ynpyras,
IUTaCTUYECKasi), HEBECOMOCTb, COOOIIAIOLTNECS COCY/IbI;

. paznuyath sBieHus (Auddys3usa, TEIIOBOE JIBWIKEHHWE YaCTHIL
BCILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBMIKEHUE, WHEPIHs,
B3aMMOJICHCTBHE TEJ, PABHOBECUE TBEP/BIX TEJ C 3aAKPETUIEHHON OChIO BpalleHUS,
nepenada JaBlieHUs TBEPIBIMU TeEJIaMU, KUAKOCTIMU W Tra3amu, aTMoC(epHOe
JIaBJICHHE, IJIABaHUE TEJl, TPEBPALIEHNS MEXaHUYECKOW SHEPTUH) IO OMHUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JJaHHOE
(du3nUecKoe SIBICHHUE;

. pacrio3HaBaTh MPOSIBIICHHE W3YYCHHBIX (DU3UUECKUX SIBJICHUUA B
OKpY’KaloIeM MHUpPE, B TOM 4ucie (pu3udeckue SBICHUS B TPUPOJEC: MPUMEPHI
JBWKEHHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHUBOM NPUPOJE, EUCTBHUE
CWJIBl TPEHUSI B IPUPOJE U TEXHUKE, BIUIHUE aTMOCHEPHOTO JaBIEHUS Ha KUBOU
OpraHu3M, IUJlaBaHUE pbIO, pblYard B TeJe YeJOoBeKa, MPU ATOM IMEPEBOJUTH
NPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIICISITh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) GU3UYECKUX SBICHHIM;

. ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tel M (U3MYECKUE SBICHUS,
UCTIONB3Ys (pu3nueckue BeTUYuHbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC Tea,
CuJia TPEHUs, NaBjieHue (TBEPAOTO Tela, KUJKOCTH, Ta3a), BEITAIKUBAIOIIAS CHUIIA,
MeXaHW4YecKass padoTa, MOIIHOCTb, ILJICYO CHIIBI, MOMEHT CHJIbI, KOX(h(HUIHEeHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUECKasi U TOTCHIIMAJIbHASI DHEPT U ), IPU
OMMUCAaHUU TPABUIBLHO TPAKTOBATh (DU3UYECKUIN CMBICT UCIIOIb3YEMbIX BEJIUYHUH,
ux O0003HAUCHHUS] U EAUHULIBI (U3UYECKUX BEJIWYUH, HAXOJIUTh (DOPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (DH3UYECKYIO BETUYNHY C APYTHUMH BEIIMYWHAMU, CTPOUTH
rpaduKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHHS U IPOIIECCHI,
UCIIONB3YS MpaBUjIa CIOXKEHUs CWJ (BIOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, NMPaBWIO paBHOBECUs pblyara (OJ0Ka), «30J0TOE
NpPaBUJIO» MEXAaHHKH, 3aKOH COXPAaHEHUS MEXaHMYECKON B3HEepruu, Npu 3STOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTH4ecKoe
BBIpaKEHUE;



. OOBSCHATh (PU3UUECKHUE SBIICHUS, MPOLIECCHl U CBOICTBAa T€J, B TOM
YuCJI€ M B KOHTEKCTE CHUTyallMuil MPakTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh  IPUUYMHHO-CJICACTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHE H3 1-2
JIOTUYECKHUX [IAaroB ¢ ONOpoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBIICHUMH,
(U3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemars pacy€THble 3a1aud B 1—2 nelcTBUSA, MCHOJB3Yys 3aKOHBI U
dbopMyIbl, cBsi3bIBaIONIME (DU3UUYECKME BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS
3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE, MOJICTABIATh (PU3HUYECKUE BEIUYUHBI B
(GopMyIbl M TPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAaHHbBIE, HEOOXOANMbIE
JUIs peleHs] 3aJad, OLIEHHWBAaTh PEATMCTUYHOCTh MOJTYYEHHON (QU3nUecKon
BEJINYMHBL;

. pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh MPU MOMOILIU
(U3HYECKMX METOJI0OB, B OIHMCAHMM MCCIEIOBAaHUS BBIAEIATH MPOBEPAEMOE
Opeanoioxkenne (TUIOTe3y), pas3iuyaTh W UHTEPHPETUPOBATH MOJYUYECHHBIN
pe3yJIbTaT, HAXOIUTh OLIMOKHU B XOJI€ OMbITA, JI€1aTh BHIBOJIBI I10 €TI0 Pe3yIbTaTaM;

. IPOBOAMUTH OIBITHl [0 HAOMIOJEHUI0 (PU3UYECKUX SIBICHUH WU
(¢u3MuecKuX CBOMCTB Tea: (POpMYyJIHpPOBaTH MPOBEPSEMbIE MPEITOIOKEHUS,
coOHpaTh yCTAaHOBKY M3 MPEAI0KEHHOTO 000pYA0BaHMSI, 3aIIMChIBATh X0 ONbITA U
(GopMyIUpOBaTH BHIBOJIBI;

. BBIIIOJIHATH NPSIMBIE U3MEPEHUSI PACCTOSHMSI, BPEMEHH, MacChl Tea,
00bEMa, CWJIbI M TEMIIepaTypbl C HMCIOJIb30BAHUEM AaHAJIOrOBBIX U HUMPOBBIX
npuOOpOB, 3aMHUCHIBATH MOKA3aHUS MPUOOPOB C YY4ETOM 33JaHHOM aOCOIOTHOU
NOTPEIIHOCTY U3MEPEHUN;

. MPOBOJUTh  HCCIICIOBAHWE  3aBUCHUMOCTH  OJHOM  (pusmyeckoi
BEJIMUYMHBI OT JIPYTrOM C UCHOJIB30BAHUEM IMPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO [BWXKYIIETOCA TeJla OT BPEMEHU JBH)KEHUS TeEJla, CHIIBI TPEHUS
CKOJBXEHUS OT Beca Teja, KayecTBa OOpabOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUs OT IUIOIIAJA CONPHUKOCHOBEHHUS TEJ, CHIIbI
YOPYrOCTH OT YJUIMHEHHUS TMPY>KUHBI, BBITAIKUBAIOIIEH CHUJIBI OT O0O0BEMa
NOTPYKEHHOM YacTU Tejlda M OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTH TeNa, OT INIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI IIaBaHUs
TEJ, YCJIOBHM paBHOBECHsI pblyara M OJOKOB), y4acTBOBAaTh B IUIAHWPOBAHUU
y4eOHOro Hccie0BaHus, cOOUpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIeAys
OPEIOKEHHOMY IUIaHy, (PUKCHUPOBATh pPE3YJbTaThl IMOJYUYEHHOM 3aBUCUMOCTHU
(Gu3MuecKuX BEJIMYUH B BUJE NPEAJOXKEHHbIX TaOMUI M rpaduKoB, JenaTh
BBIBO/IbI 10 PE3YJITATAM MCCIEA0BAHUS,

. IPOBOJANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYUH (TUIOTHOCTh
BEILECTBA JKUIKOCTU M TBEPAOrO Teja, CUia TPEHUS CKOJIBKEHHsS, JaBIICHUE
BO3/lyXa, BBITAJKMBAIOLIAS CWJIA, JIEHUCTBYIOIIAs Ha IOTPYKEHHOE B JKUIKOCTH



Ten0, KOIDPUIIMEHT TOJE3HOr0 JEWCTBUSI TMPOCTHIX MEXaHU3MOB), CIEIys
NPEAJIO)KEHHOW  MHCTPYKUMHU: TPU  BHIIOJHEHUM  HM3MEpPEeHUN  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHHUE UCKOMOU BEJTUYUHBI;

. coON0JaTh IMpaBWia TEXHUKM Oe30macHOCTH Ipu  paboTe cC
1ab0paTOpHBIM 000PYI0BaHUEM;
. yKa3plBaTh MPUHIUIBI JCUCTBUS TNPUOOPOB M  TEXHHUYECKUX

YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pBIYar, OJIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;

. XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI HAa WX OMUCAHUS (B TOM YMCIE: MOJUIUITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKHA TIPECC, MAaHOMETp, BBICOTOMED,
MIOPIIHEBOM HACOC, apeoMeTp), HCIONb3ysl 3HAHUS O CBOMCTBaX (PH3UUIECKUX
SABIICHUH ¥ HEOOXOAUMBbIe (PU3UUECKIE 3aKOHBI M 3aKOHOMEPHOCTH;

. NPUBOANTh TMPUMEPHl (HAXOAUTh WHPOPMALUIO O MpUMEpax)
IPAaKTHYECKOI0 MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HU AJIs
obOecrieueHnss 0€30MACHOCTH TPH OOpalIeHWH C MPUOOpPaMH M TEXHHYECKUMU
yCTPOMCTBAMH, COXPAaHEHHUS 370POBbS U COONIOACHHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOILIEH CpeJIE;

. OCYIIECTBIATh OTOOp HCTOYHHKOB HHpopMmanuun B VHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHUN
U TMyTéM CPaBHEHUS PA3IUYHBIX MCTOYHHMKOB BBIIEIATH WHGOPMAIUIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MITH MOXKET OBITH HEJTOCTOBEPHOI;

. UCIIONB30BaTh MpPHU  BBIOJIHEHWH YyUYEOHBIX 3aJaHUi  HAy4YHO-
HOMYJISIPHYIO JINTEpaTypy (PU3HUECKOro COJEp)KaHus, CIPaBOYHBbIE MaTepUalbl,
pecypcel cetu MHTepHeT, BiameTh MNpUEMAMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPAaTKWE MUCHbMEHHBIC U YCTHBIE COOOIICHHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaLuu (HU3MUECKOTO COAECPKAHUS, B TOM YHUCIIE
nyOMUYHO JeNaTh KpaTKUe COOOIICHHsSI O pe3ysbTaTaX MPOEKTOB WIM y4eOHBIX
WCCIICJIOBAHUMA, TPU ITOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBINH TMMOHATHHHBINA
anmapart Kypca (U3HKH, COMPOBOKIATh BBICTYTNICHUE TIPE3CHTAIINEH;

. IPU BBHIMIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIICOBAHUNA PaCIIpeesaTh
00513aHHOCTH B TPYIIIIe B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJjauaMi, CJIECIUTH 3a
BBIMIOJTHCHUEM TUIaHA JCHCTBHUM, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JeSTeIbHOCTh ~ TPYIBI, BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE,
YUUTHIBAasi MHCHHE OKPYKAIOIIHX.

K xoH1y 00yuenus B 8 Kiiacce mpeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHHIA:



. WCIIOJB30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE
JNBWKEHWE  aTOMOB M MOJIEKYJ, arperatHble  COCTOSIHHSI  BEIECTBa,
KpUCTAJIMYECKUE W aMOp(HBIC Tejla, HACBIILICHHBIM M HEHACHIIMICHHBIN map,
BJIQXXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI DHEPTHs, TEIUIOBOW JBUraTellb,
AJIEMEHTAPHBINA 3JIEKTPUYECKUN 3apsifi, JJIEKTPUUYECKOE II0Jie, MPOBOAHUKH U
JTUDJIEKTPUKH, TIOCTOSIHHBIN 2JIEKTPUYECKHUM TOK, MArHUTHOE TOJIE;

. pasnuuath  SABJICHUS  (TEIUIOBOE  pAaCHIMpEHHWE U CXKaTue,
Terjionepeaaya, TEIJIOBOE pPaBHOBECHE, CMauydMBaHUE, KaNWULSIPHBIC SBIICHUS,
UCIIapeHHe, KOHJCHCAIUs, IUIABJICHUE, KpHUCTauih3anuus (OTBEpACBaHHUE),
KUIIEHUEe, Temionepenaya  (TEIUIONPOBOAHOCTb,  KOHBEKLMS,  H3JIYUYEHHE),
ANEKTpU3alKs TeJ, B3aUMOJICUCTBHE 3apsioB, JEUCTBHS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICUCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TIOJISI Ha
NPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAasE WHAYKLIMS) IO ONHCAHUIO HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
¢busnuecKoe SIBICHHUE;

. pacno3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3HUECKUX SIBJICHUUA B
OKpYyXXalollleM MHpe, B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKCHUE M KANMWUISIPHBIC SIBICHHS B MPUPOJE, KPUCTAIIIBI B
npupoae, wuznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHMEe pOCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE SBJICHUS B aTMocdepe,
3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TOJI€ 3eMJid, JApeild MOJI0COoB,
pOJIb MarHUTHOTO TOJISI JJis KU3HU Ha 3emiie, TMOJSPHOE CHUSHUE, TPU ITOM
NEPEBOUTHh TMPAKTUUECKYIO 3a7ady B Y4YeOHYIO, BBIJICTSATh CYIIECTBCHHBIC
cBoOMCTBA (TIpU3HAKK) (PU3UUECKUX SBICHUM;

. ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (U3MYECKUE SBICHUS,
UCTIONB3YSd  (PuU3MUEeCKHe BEJIMYMHBI (TeMIleparypa, BHYTPEHHSSI OSHEprus,
KOJIMYECTBO TEIUIOTHI, YZENIbHAas TEIUIOEMKOCTh BELIECTBA, YJAENbHAs TEIUIoTa
IUTABJICHUS, YIEbHAs TEIUIOTa MapooOpa3oBaHUs, yJelIbHAs TEIUIOTAa CrOpaHUs
TOTUIMBA, KOA(DPHUITMEHT MOJIE3HOTO JIEUCTBUS TEIJIOBOM MallTUHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/AyXa, DJEKTPUYECKHM 3apsii, CcuUjla TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, COMPOTHUBJICHUE MPOBOJIHKUKA, YJIETbHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKa), MIpPU ONHCAHUU MPABUIBHO
TPaKTOBaTh (DU3UYECKUNA CMBICT HCIOJIb3YEMbIX BEIWYWH, OOO3HAYEHUS U
CAMHUIIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GUBUYECKYIO BEIIMUUHY C APYTUMU BEJIUYWHAMH, CTPOUTH I'padUKU HU3yUYECHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;

. XapaKTepHU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHHS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJEKYIIPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BEIIECTBA, MPHUHILHUI CYNEPHNO3ULIUA ToJied (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH



coxpaHeHus 3apsaa, 3akoH Oma s yyacTka nenu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHUsl SHEPIrHH, MPU ITOM JaBaTh CIOBECHYIO (QOPMYIHMPOBKY 3aKOHA U
3aMKUChIBATh €T0 MATEMATUYECKOE BhIPAKEHUE;

. OOBSACHATHh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCT€ CHUTyallUd MPaKTUKOOPUEHTHPOBAHHOIO  XapakKTepa:  BBISABIATH
MPUYUHHOCIIEICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB ¢
ornopoit Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3UUECKUX SBJICHUN, PUINYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

. pemarb pacy€THbIC 3aJa4yd B 2—3 JEWCTBHS, UCIOJB3ys 3aKOHBI U
(dopMyibl, CcBsI3bIBAIOLIME (PU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBUS
3a7la4d  3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX IS
pelieHus 3aa4u, BbIOUpaTh 3aKOHbBI U (HOPMYJIbl, HEOOXOAUMBIE JIsl €€ PEIICHMS,
IPOBOJUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HaUEHUE (PU3NUYECKOW BEITUUHHBI
C U3BECTHBIMU JJAHHBIMU;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MPU MOMOIIU
bu3MUeCKMX  METOJIOB, HCIOJNb3YS  ONUCAHUE HCCIENOBaHUS,  BBIICISTH
IPOBEPAEMOE MPEANOI0KEHNE, OLICHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS
UCCJIEIOBAHMSI, I€JaTh BBIBOIBI;

. IPOBOAMUTH OIBITHl IO HAOMIOJEHUI0 (PU3UUECKUX SIBICHUNA WU
bu3nueckux CBOMCTB Ten (KamWUISIpHBbIE SIBJICHHS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro o0b&Mma, TeMIepaTypbl, CKOPOCTH IIpollecca OCTBHIBAHMS U
HarpeBaHWs TMPU HUBJIYYEHUH OT I[IBETa u3Jydaromeh (MOrJIONAroIIei)
IOBEPXHOCTH, CKOPOCTb UCIAPEHUS BOJABI OT TEMIEPATYPBI )KUIKOCTH U IUIOIIAIN
€€ MOBEPXHOCTH, 3JIEKTPU3ALHS TEJNI U B3aUMOJACUCTBUE 3JIEKTPUUECKUX 3apsJIOB,
B3aUMOJICMCTBUE TIOCTOSIHHBIX MAarHuTOB, BU3yaJIM3allisl MAarHUTHBIX MOJIEH
NOCTOSIHHBIX MAarHUTOB, AEHCTBUS MarHUTHOTO TOJsi Ha MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHWTa, CBOWCTBA DSJIEKTPOABUTATEN IOCTOSHHOTO TOKA):
GopMynupoBaTh TpOBEpsieMble MPEANOIOKEHHUsS, CcOOUpaTh YCTaHOBKY W3
OPEIOKEHHOTO 000PYJOBaHMS, OMNMCHIBATH XOJ OIbITa U (QOPMYJIUPOBATH
BBIBO/IbI;

. BBINIOJIHATh MPSAMbBIE HW3MEPEHHS] TEMIEPATypbl, OTHOCHTEIbHON
BJIQXKHOCTH BO3/lyXa, CUJIbl TOKA, HANPSIKEHHUS C HCIOJIb30BAHUEM aHAJIOIOBBIX
npuOOpPOB U TATYMKOB (PU3MUYECKUX BEIUYMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUN
¢ Yu€TOM 3aJ]aHHOM a0COIIOTHOM MOTPEUTHOCTH;

. MPOBOJUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH  OJHOM  (pusmyeckoi
BEJIMYMHBI OT JPYrol C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUU (3aBUCHMOCTH
CONPOTHUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, IJIOIIAAM MONEPEYHOI0 CEYEHUs U
YAEIBHOIO COINPOTHUBIICHHS BEIECTBA MPOBOAHMKA, CHJIBI TOKA, UAYIIErO 4Yepes3
IIPOBOJIHUK, OT HAIPSKEHHS HA ITPOBOAHUKE, UCCIIEIOBAHUE MTOCIEA0BATEIBLHOTO U



NapajuleIbHOTO  COEIMHEHUN TPOBOJHUKOB): IUIAHUPOBATh  HCCIEIOBAHUE,
coOupaTh YCTAHOBKY M BBINOJHATh U3MEPEHUs, CIENysl MPEAOKEeHHOMY IUIaHY,
(uKCcHpOBaTh Pe3yJIbTATHI MOJYYEHHON 3aBUCUMOCTU B BUJE TAOIUI] U TpadUKOB,
JienaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIEA0BAHNS,

. IPOBOJNTH KOCBEHHBIE M3MepeHUsi (U3NYECKUX BEJIWYUH (yAeTbHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBIICHHE IPOBOJHMKA, paboTa U MOIIHOCTH
ANEKTPUUECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIeqysl NPEMJIOKEHHOW WHCTPYKIMH, W BBIUHACIATH 3HAYCHHE
BEJINYMHBI;

. coOnoaTh TMpaBWia TEXHUKH Oe3omacHOCTH TMpu  paboTe C
71a60paTOpPHBIM 000PYI0BAHUEM;
. XapaKTepHU30BaTh NPHHIMIBI JCHCTBUS W3YYEHHBIX MPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX ONHUCAaHHUS (B TOM YHUCIE: CHUCTEMA
OTOIUICHUSI JIOMOB, TUTPOMETp, NapoBas TypOWHA, aMIepMeTp, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTENIbHbIE AIEKTPONPUOOPH! (IIPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTEIH,
ANIEKTPOMATHUT, 3JEKTPOJBUraTedb IMOCTOSIHHOTO TOKA), HMCHOJb3Yys 3HAaHUS O
CBOMCTBaX (PM3UUYECKUX SIBICHUN U HEOOXOAUMBIE PU3NIECKUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M MU3MEPUTEIIbHBIE
npuboOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC,  TCUXPOMETpP, TUIPOMETpP, JIBUrareib BHYTPEHHEr0  CroOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKUX Lened ¢
[OCJIEOBATENbHBIM W NApAJUICIbHBIM COEIMHEHUEM 3JEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHUSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEeH;

. OPUBOJUTH TNpUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax)
PAKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MAaCHOCTH NpH OOpAIlEHHH € NPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAaHEHHUS 3I0pPOBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUSA B OKPYKAIOIIEH CpeE;

. OCYIIECTBIATh NOMCK HHGpOpMaLUU (U3MUECKOIO COAEPKAHUSA B
HHuTepHeTe, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMyTEM CpaBHEHUS TOMOJHUTEIbHBIX
UCTOYHUKOB BBIACIATh WH(OPMALNIO, KOTOpas SBISETCS MPOTHBOPEYUBON WU
MOKET OBITh HEIOCTOBEPHOM;

. UCIOJB30BaTh IPHU  BBINOJIHEHUM Yy4YEOHBIX 3aJaHUM  HAay4HO-
HNOMYJISIPHYIO JIMTEPATypy (PU3UUYECKOTO COJAEpM aHUs, CIPABOUYHbIE MaTepHUabl,
pecypcbl cetu UWHTepHeT, BiIageTh MNpUEMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBanus HH(POPMAIIUY U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHMUS,
000011as UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MUECKOTO COACpKAHMSI, B



TOM  4YHcie  MyOJUYHO  MPEACTaBIATh  PE3yJIbTaThl  MPOEKTHOM  WIH
UCCIIeI0BATENBCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh NU3yUCHHBIN
NOHATUHHBIM ~ anmapar  Kypca  (U3UKHM,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3EHTAIUEN;

. IPU BBINOJHEHUHM Y4€OHBIX MPOEKTOB U UCCIECJOBAHUM (HU3HUECKUX
MPOLIECCOB  paclpesiesiiTh O0S3aHHOCTM B Tpynmne B COOTBETCTBUU  C
MOCTABJICHHBIMU 33J]a4aMM, CJEIUTh 3a BBIIIOJIHEHHEM IUIaHa JACUCTBUN U
KOPPEKTUPOBATH €r0, aIEKBaTHO OLICHHBATh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTh
IPYIIIbI, BEICTPANBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHE, MMPOSIBIASL TOTOBHOCTD
paspemaTh KOHGIUKTHI.

K koH1y 00yueHus B 9 Kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh TMOHATHUSA: CHUCTEMAa OTCU€Ta, MaTepuajgbHas TOYKa,
TPAaEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS, Aeopmarius (ynpyras,
IUTACTHYECKas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, UEHTP TKECTH, a0CONIOTHO TBEPJOE TENO, IIEHTP TAKECTH TBEPIOTO
Tela, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWs M BOJHBI, 3BYK, MH(QPa3ByK U
yJIBTPA3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JATbHO30PKOCTh, CHEKTPbl UCIYCKAHMSI U MOTJIOLIEHUS, anbda,
OeTa- ¥ TaMMa-u3JIy4YeHUsl, U30TOMbI, SJEPHASI DHEPTETHKA;

. pasnuyarhb SIBJICHUSI (paBHOMEpHOE u HEPaBHOMEPHOE
OPSIMOJIMHEWHOE JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUYKEHUE,
cBOOOMHOE TMaJeHHe TeJl, pPaBHOMEPHOE [IBIKEHHE IO  OKPYXKHOCTH,
B3aMMOJICMCTBHE Te€J, pEaKTUBHOE JBW)KEHHE, KojeOaTelbHOe JBH)KEHUE
(3aTyxarolmue M BBIHY)XJICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpaK€HUE 3BYKa, NPSIMOJIMHENHOE pACTIPOCTPAHEHHE, OTPAKEHHUE U MPETOMIICHUE
CBETa, MMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEIOro CBETa B CIEKTP
U CIOXEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCUS CBETa, €CTECTBEHHAas
PaAMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHMYATOrO CHEKTpa M3JIY4YEHHUs) IO
OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOIIMX
JTaHHOE (DPU3UYECKOE SIBJICHUE;

. pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUMA B
OKpy’KarolieM MHupe (B TOM yucie (pU3NYECKUE SBJICHUS B MPUPOJIE: MPHIUBHI U
OTJIUBBI, JBMXKeHUE IaHeT COJHEYHOUW CHCTEMbl, PEAaKTUBHOE JBM)KCHHE >KHBBIX
OpraHU3MOB, BOCIHPHUSTHE 3BYKOB XUBOTHBIMH, 3€MIIETPSICEHUE, CEliCMUYEcKue
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJIECHUS B IPUPOJE, OMOJOrNYECKOE
JeCTBHE BUAMUMOIO, YIbTPAapUOIETOBOIO M PEHTITCHOBCKOTO H3IY4YCHHH,
€CTECTBEHHBIM paguoaKTUBHBIA (OH, KOCMHUYECKUE Jy4YH, paAHOAKTHBHOE
U3ITy4YeHHE MPUPOJTHBIX MHUHEPAJOB, ACHCTBUE pPAJMOAKTUBHBIX H3JIYyYECHUU Ha



OpraHM3M YeJIOBeKa), MpU 3TOM MEPEeBOAMUTH MPAKTHUUECKYIO 3ajJady B Y4YEOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUN;

. ONKCHIBAaTh W3YYCHHBIE CBOWCTBA Tel W (PU3NYECKUE SBICHUS,
UCTIONB3YS (U3MUYECKUE BETUYMHBI (CPEAHSSI 1 MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBM)XEHUHU, YCKOPEHHE, MepeMEIleHNE, MyTh, YII0Bas CKOPOCTb,
CWJIa TPEHUs, Cuja yNpyrocTH, CUia TSKECTH, YCKOPEHHE CBOOOIHOIO MaJieHus,
BEC TeJa, UMITYJIbC TeJa, UMIYJbC CHJIbl, MEXaHHYeCKas paboTa W MOIIHOCTD,
NOTEHIMAJIbHASI 3HEprusi Teja, MOJHATOrO HaJl MOBEPXHOCTHIO  3€MJIH,
NOTEHIMANbHAST SHEPrusi CXKATOM MPYKUHBI, KUHETUYECKash JHEPrHsi, IOJIHAs
MEXaHUYECKasi SHEPrusi, MEPUO U YacToTa KoJeOaHuM, IJIMHa BOJIHBI, TPOMKOCTh
3ByKa M BbBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS Cpeibl), IpU
OMHMCaHWU TPABWIHLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIB3YEeMbIX BEJIHYMH,
0003HaUeHHUA W E€OUHULB (PU3NYECKHX BEIWYUH, HAXOAUTb (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BETUUYMHY C APYTMMHU BEIHMUYMHAMHU, CTPOUTH
rpadUKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCTIONB3YS 3aKOH COXPaHEHHUS SHEPTyH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHIIUII
CYNEpIO3ULIMA CWJI, NPHUHLIMI OTHOCUTENbHOCTH ['anmunes, 3axkoHbl HproTOHA,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBl OTPAKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXpPAaHEHHUs 3apsiI0BOTO U MAacCOBOTO YHMCEN IPU SACPHBIX pEakLUsiX, MPU ITOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTHYeCcKoe
BBIpaXCHHE;

. OOBSCHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CHUTyalMil MpPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB
C omopod Ha 2-3 H3yYEHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUN, (PU3NUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemiath pacu€THble 3ajaud (ONMMpaAIONIMEcs Ha CUCTeMy H3 23
ypaBHEHUI), WCHONB3YSd 3aKOHBI W (opmylbl, CBsA3bIBaIonMe (usndyeckue
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33Jla4M 3alUCBIBATh KPAaTKOE YCIIOBHUE,
BBISIBJISITH  HEJOCTAIONIME WJIM M30BITOUHBIE JaHHBIE, BHIOMpATh 3aKOHBI U
dbopMynbl, HEOOXOAMMBIE [UISI PELICHHsS, TPOBOAUTH PacdY€Tbl W OICHUBAThH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYEHUS! (PU3NYECKON BETUUHHBI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MPU MOMOIIU
Gu3MUeCKMX  METOJIOB, HCIOJb3YS  ONUCAHUE HCCIEHOBaHUS, BbIICISTH
IPOBEPAEMOE MPEANOI0KEHNE, OLICHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS
UCCIICIOBAHMSI, JIENaTh BBIBOJBI, HHTEPIPETUPOBATh PE3YJbTAaThl HAOMIOACHUNA U
OTIBITOB;



. IPOBOAMUTH OIBITHl IO HAOMIOJEHUIO (PU3UUYECKUX SIBICHUNH WU
¢dbu3nueckux CBOMCTB Tenl (M3yuyeHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUsl YHEPruu, 3aBUCUMOCTh Mepuoja KojeOaHUu! MpYKUHHOTO MasTHHKA
OT MAacChl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTh OT AMILIATYAbI MaJbIX
Kosie0aHuil, MPSMOJIMHEHHOE PacIpOCTPaHEHUE CBETa, Pa3sioKeHHe Oenoro ceera
B CIEKTp, M3y4Y€HHUE CBOMCTB M300pakKeHUS B IUIOCKOM 3€pKaje U CBOMCTB
U300paKeHUsT TpeaMeTra B coOuparonieil jauH3e, HAOMI0JIEHHWE CIUIOMIHBIX U
JMHENYaThIX CHEKTPOB M3JIYUYEHHUSA): CaMOCTOSITENIbBHO COOMpAaTh YCTAHOBKY U3
n30BITOYHOTrO HabOpa 00O0pYyIOBaHUs, OMHUCHIBATH XOJ ONbITA M €r0 PE3yJbTaThl,
(opMyIMpOBATH BHIBOJIBI;

. MPOBOJUTh TMPU HEOOXOJUMOCTH CEPHUIO TMPSMBIX H3MEpPEHUH,
ompenenssi cpelHee 3HaueHue H3MepsieMoN BelHuuHbl ((POKyCHOE paccTosiHue
coOuparomieid  JMH3bI),  OOOCHOBBIBaTH  BBIOOp  crmocoba  U3MepeHus
(M3MEpUTENHHOTO MPUOOpPA);

. IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTh IYyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJlbHOW CKOpPOCTH, Mepuoja KoieOaHuit
MaTEMaTUYECKOI0 MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETa
OT yrjla NaJeHUus M YyIJIa MPEeJIOMJIEHUS OT yIjla NaJeHHs): IUIAHHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATEILHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEOBAHUS;

. IIPOBOJUTH KOCBEHHBIE HM3MEPEHUS (PU3MUECKUX BEJIMYMH (CpEeaHsIsA
CKOPOCTb M YCKOPEHHE Tejla IPU PABHOYCKOPEHHOM JBWKEHUH, YCKOpPEHHE
CBOOOJIHOTO MaJIEHUs, KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHHSI CKOJIbKEHUS,
MexaHudeckas paboTa M MOIINHOCTh, YacToTa U NEpUoJ  KoyieOaHuM
MaTEMaTUYECKOr0 M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHia coOuparomen
JWH3BL,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBAaTh  H3MEpPEHUs, CcoOuparhb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIIETYs IPEITI0KEHHON
WHCTPYKIIMHM, BBIUMCISATH 3HAUYEHHME BEJIMYMHBI M aHAIM3UPOBATh IOJyYECHHbIE
pE3yabTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHNU;

. coOmoaTh TpaBWJIa TEXHUKH OE€30MacHOCTH TMpu  pabore C
71ab0paTOPHBIM 000PYIOBaHUEM;
. pa3nInyaTh OCHOBHBIE NPHU3HAKU HM3YYCHHBIX (U3UYECKUX MOJEICH:

MaTepualibHasi TOuka, a0COIIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOYHHUK CBETa, Iy,
TOHKas JINH32, IUIAHETapHAsI MOJEb aTOMa, HyKJIOHHAs! MOJIENTb ATOMHOTO SIApA;

. XapaKTepu30BaTh MPUHIMILI JEUCTBUS HM3YYEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMHCAHUS (B TOM YHCIE: CIUIOMETD,
JATUYUKU TTOJI0KEHUSI, PACCTOSIHUASL U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH, IIEPUCKOII,



doToamnmapaT, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOM, JO3UMETP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (PU3MYECKUX SIBICHUN U
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIB30BAaTh CXEMBI W CXEMAaTUYHBIC PHUCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, W3MEPUTEIHHBIX TMPUOOPOB ¥ TEXHOJOTHUUECKHX
MIPOLIECCOB TIPU PELICHUU y4eOHO-TIPAKTHUYECKUX 3a/a4, ONTHUYECKHE CXEMBI s
MIOCTPOCHUS U300paKEHHI B IJIOCKOM 3epKajie U COOMparomiei JuH3e;

. NPUBOANTh MpUMEPhl (HAXOAWTh WHPOPMANUIO O TMpUMEpax)
MPAKTUYECKOTO UCIOJIb30BAHUS (PU3UICCKUX 3HAHUN B TTOBCEAHEBHOM JKU3HU IS
obOecrieueHrss 0€30MACHOCTH TPH OOpalIeHUH C MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUsS 3JI0POBbsi U COOJIIOJCHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

. OCYIIECTBISATh TOHWCK WHGOpMANMu (HU3HUECKOTO COACP)KAHUSA B
HNHTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3ampoc, HaXOIUTh MYTH
oTpeJieNeHUs] TOCTOBEPHOCTH TMOTYYEeHHON MH(OpMAIMM HAa OCHOBE MMEIOIIUXCS
3HAHUH U IONOJHUTEIbHBIX HCTOUHUKOB;

. WCIIOJIB30BaTh TPU  BBITOJTHCHUM yYEeOHBIX 3aJaHUN  HAay4IHO-
HOMYJISIPHYIO JINTEPATypy (DU3HUECKOTO CONEp:KaHWs, CIPaBOYHBIC MaTepUalbl,
pecypcbl cetu UWHTepHeT, BiIageTh MNpuéMaMud KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE HMH(pOpPMAIMM W3 HECKOJbKUX HMCTOYHHUKOB (DU3MUECKOTO CONEpKaHus,
nyOMUYHO TIPEACTABISITH PE3YJAbTAThl MPOCKTHOM WM HUCCIIEN0BATEIhCKON
NESATENBbHOCTH, TPU OSTOM TPaMOTHO HCIOJIb30BaTh W3YYCHHBIM MOHSITHHHBIN
anmapar M3ydaeMoro pasjaena (QU3UKH M CONPOBOXIATh  BBICTYIUICHHE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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BEILECTBA
Hroro no pazneny 5
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4.4 HeHCTBIiI.e FRHAROCTH H Ta3a Ha 7 3 https://m.edsoo.rt/NFE60OY 8NK
MOTPYKEHHOE B HUX TEJIO
Uroro no pazaeny 21
Pasnen 5. PaboTta u MomiHOCTE. DHEPrUs
5.1 Pabota u momHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.edsoo.ru/504NQXKX9
53 Mexanudeckasi SHEPTUS 4 1 https://m.edsoo.ru/G30454EMT
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BEIIECTBA
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DIIEKTpUYECKHE 3apsiibl.
2.1 3apsKEHHbIC Tela U UX 7 1 https://m.edsoo0.ru/R4QORCTQ4
B3aUMOEHCTBHE
n N
2.2 OCTOSMHBIH . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
ANMEKTPUICCKUHN TOK
2.3 MarnutHble ABlICHUSA 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
6
2.4 ACKIPOMATHITTHAR 4 https://m.edsoo.ru/7QOD8EL15
WHAYKIHS
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 145
YACOB I10 [TIPOTPAMME '
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i Beero Kontpomensie | [IpakTmdeckue 5
I | ¥ TEeM IIPOrpaMMEI paboTss paboTE 00pa3oBaTEIbHBIE PECYPCHI
Pazgen 1. Mexaandeckue sSIBICHHS
MexaHnueckoe IBUKEHUE
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
M CIIOCOOBI €r0 OITUCAHUS
1.2 B3anmoneiictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexaangeckue KoaeO0aHUI ¥ BOIHEI
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
MexaHnuecKkue BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS0
3BYyK
Hroro o pazneny 15
Paszpen 3. DnekTpoMarHuTHOE TOJIE€ U AIEKTPOMATHATHEIC BOJTHEL
DJIEKTPOMArHuTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/DTI98BSEY0
3JICKTPOMArHUTHBIC BOJTHBI
Hroro mo pazneny 6
Pasgen 4. CBeToBEIE SIBIICHUS
3ako acIpoCTpaHe
4.1 KOHEI pACTPOCTPaHCHIA 6 2 https://m.edsoo.rt/HBN3NMK2M
cBeTa
JIuns 0 ecKHe
4.2 HISBLIT OTITHACCKH 6 3 https:/m.edso0.1u/20WNYKRX1
PpUOOPHI
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Pasnoxenune Oenoro ceera

4.3 3 2 https://m.edso0.1u/2Z5AHODTO
B CIIEKT]
Nroro no pazaeny 15
Pa3pnen 5. KBaHTOBEIC ABICHUA
Hcnyckanue u
5.1 HOIJIOIIIEHUE CBETA 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrpoeHue aToOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
53 S nepHbie peakuuu 1 https://m.edsoo.rt/ TMMVYI9VSF
Uroro no pazaeny 17
Paznen 6. IloBropurensHO-0600mar0NMIMit MOAYIH
[ToBTOpeHUE 1 0000IIEHNE
6.1 coJiepXaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢u3uku 3a 7-9 knace
Hroro no paszneny 9
OBILIEE KOJIMYECTBO
- 102 27
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ITOYPOYHOE INTAHUPOBAHWE

7 KJIACC
KomvgecTso gacos
Ne
Tema ypoka Kontponsnsie | [IpakTuaeckue
n/n Bcero
paboTHL paboTsI
1 ®dusnka — Hayka o npupone. Asnenus npupoasl. PU3HUECKUE SBICHUA 1
) MexaHuueckue, TeIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC 1
SIBJIICHUS
3 ®u3nuecKue BEIMYHHBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue reMieparypsl IpyU MOMOLIH KUIKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TEMIEepaTyphl”
Kak ¢usuka n apyrue ectecTBeHHbIE HAYKH U3Y4arOT IPUPOIY.
5 EcrecTBenHOHay4HbII MeTO Mo3HaHUs. Onrcanue pU3MUECKUX SABICHUH C 1
MIOMOILBIO MOJEIeN
6 Ypok-uccnenosanue "[IpoBepka runoTespl: 1aabHOCTh MOJETA IIAPHKa, 1 1
MYUIEHHOT0 FTOPU30HTANIBHO, TEM 0O0JIbIIe, YeM O0JIbIIe BHICOTA ITycKa"
Crpoenue BemiecTBa. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1
JIBr>KeHME yacTHll BELECTBa 1
9 Ypok-uccnenoBanue « ONbITH O HAOIIOJEHUIO TETLIOBOTO PACIIMPEHHUSI Ta30B» 1 1
10 ArperaTHble COCTOSIHMSI BEILIECTBA 1
B3aumocBs3b MeXxly CBOWCTBaMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U
11 UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN 1
BOJIbI
12 Mexannueckoe nBukeHue. PaBHOMEpHOE U HEPABHOMEPHOE IBUYKEHUE 1
13 Ckopoctb. Enununel ckopoctu 1
14 Pacuer nmyTu ¥ BpeMEHU ABUKCHUS 1




Nuepuus. 3akoH uHepuuu. BzanmoieiicTBrE Tel Kak MpUYUHA U3MEHEHUS

15 CKOPOCTH JIBUYKEHUS Tell 1

16 [TnotHOCTH BemecTBa. Pacuer Macchl M 00beMa Tena Mo ero MIOTHOCTH 1

17 JlabopartopHas paboTa «OnpeneneHne MmIoTHOCTUA TBEPIOTO Teay 1

18 Pemenne 3amau no treme "IlimorHOCTE BemtecTBa" 1

19 Cuna xak xapakTepuCTHKa B3auMoaencTBus Ten. Cuna ynpyroctu. 3akoH I'yka 1

20 JlaGopaTopHas padota «M3yueHne 3aBUCUMOCTH pacTsoKeHUs (nedopmalim) |
MPY>KUHBI OT MPUIIOKEHHON CHIIBI»

21 SIBnenne Tarorenus. Cuia TSHKECTH 1

2 CBsi3b MEXly CHUJION TSXKECTU U Maccoil Tena. Bec tena. Pemenue 3anau no teme 1
"Cuna tsoxectu”

23 Cuna TspKeCcTH Ha IpyruX IuiaHetax. @U3ndecKue XapakTepUCTUKU TTaHET 1

24 Hsmepenue cui. lunamomeTp 1

25 Bec tena. HeBecomocTh 1

26 Clio’keHue ABYX CHJI, HAMPABJIEHHBIX MO0 OJIHOM MpsAMoil. PaBHoelcTBy01Iast |
cun

27 Pemenue 3amau mo reme "PaBHoneiicTByromas cui” 1

28 TpeHue CKOJIbKEHUs U TpEHUE NTOKOs. TpeHue B pUpOIe U TEXHUKE 1

29 JlaboparopHas paboTa «3yueHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHUS OT 1
CHWJIBI IaBJICHUS U XapaKTepa COMPUKACAIOUINXCS MOBEPXHOCTEN

30 Pemenue 3amayu Ha omnpeiesieHUE PaBHOICUCTBYIOIICH CHITBI 1

31 Pemienue 3amau no remam: «Bec tenay, «I'paduyeckoe nzodpaxeHue cuim, 1
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

1 KonTponbhas pabota no temam: «Mexanndeckoe JBUkKeHHE», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe nzodbpaxenue cum, « CHIbD

33 Jasnenue. CriocoObl yMEHbILIEHUS U YBETUUEHUS JaBICHUS 1




34 JlaBnenue raza. 3aBUCMMOCTD JJaBJI€HUS raza oT 00bEMa, TeMIiepaTypbl 1
35 [lepenaua naBneHus TBEPABIMU TEIAMH, )KUJIKOCTAMU U razaMmu. 3akoH Ilackamns 1
36 JlaBiieHue B KHUAKOCTH U rase, BEI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH 1
37 Pemenne 3agau mo teme «JlaBiaeHue B )KUAKOCTH U rasze. 3akoH [lackams» 1
38 CooOmaromuecs CoCy/IblI 1
39 IM'mapaBanyeckuii mpecc 1
40 Manomertpsl. [lopiHeBOM )KUIKOCTHBIN HACOC 1
A1 Atmocdepa 3emin. [IpudnHbI cynecTBOBaHUS BO3IYLIHON 000I0UYKH 3eMIIH. |
3aBUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HAaJl yPOBHEM MOPS
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHHE 1
43 N3mepenue armocdeproro aasienus. Onwit Toppuuernu 1
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HaJl ypPOBHEM MOPS 1
45 bapometp-anepouna. AtmochepHoe gaBiIeHNE Ha pa3IMYHBIX BBICOTaX 1
46 Pemenue 3amau o teme "ArmocdepHoe naBneHue" 1
47 JlelicTBUE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeN0. ApXHUME0Ba CUjia 1
43 JlabopaTtopHas pabota «OrnpeaeeHne BbITATKUBAIONIEH CHIIBI, ICHUCTBYIOIIEH Ha |
TEJO0, MOTPY>KEHHOE B JKUJKOCTH)
49 JlaGopatopHas pabota 1o teme «VccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE 1
0T 00bEMa NOTPY>KEHHOH B KUAKOCTh YaCTH Telay
50 [InaBanue ten 1
51 JlabopaTtopHas pabora "KoHcTpyrpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE |
JIOJIKM U OIIpEEIIeHNE €€ rPy30MOaAbEMHOCTH "
5 Pemenue 3anau no temam: «IlnaBanue cynos. BoznyxomnaBanuey, «/laBneHue 1
TBEPABIX TEN, KUAKOCTEH U ra30B»
53 Mexanunueckasi paboTa 1
54 MomaocTs. ENTUHUIEI MOIITHOCTH 1




VYpok-uccnenoBanue "PacyéT MOIHOCTH, pa3BUBAEMOM MPH MOIBEME 11O

55 " 1 1
JIECTHHULIE

56 [IpocTeie Mexanu3msl. Peruar. PaBHOBECHE CHIT Ha pblyare 1

57 KonTtponbHast pabota o Teme «/laBneHnue TBepabIX Tel, KHUJIKOCTEH U ra3oB» / 1
Bcepoccuiickas npoBepouHasi paboTa

58 PeseprubIil ypok. Pabora ¢ Tekctamu no Teme «JlaBinenue TBEPABIX Te, |
XKUAKOcTel U razoBy» / Beepoccuiickas mpoBepodHas pabota

59 Prruaru B TexHuke, ObITy U ipupose. Jlabopatopnas pabdora «VccienoBanue | 0.5
YCIIOBUIM paBHOBECHUS pblyara '

60 Pemenue 3anau no Teme «Yci0BUsl paBHOBECHS pblyara 1

61 KoaddumuenT nonesnoro nerictBus mexanusMma. JlabopatopHas padbora 1 0
«3mepenue KII1/] HakKTOHHOM MIOCKOCTH» o

62 Pemenne 3agau mo reme "Pabota, momHOCTH, KITJ1" 1

63 Mexannueckas sHeprusi. Kunetnueckas u noTeHIuanbHasi SHEPrus 1

64 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUHN 1
YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTATIBLHOE ONPEACIICHUE U3MEHEHUS

65 KMHETUYECKOW M IMOTEHIINAIbHOM SHEPIUU NP CKaThIBAHUU TEJIA 10 HAKIIOHHOU 1 1
IJI0CKOCTH"

66 KonTponbHas padbota o Teme «Pabora u MOITHOCTE. DHEPTHUS 1

67 PesepBHrlit ypok. Pabota ¢ Tekctamu o Teme "MexaHudeckoe JBUKEHHE" 1

68 Pesepubriii ypok. Paborta ¢ Tekctamu no teme "Pabora. MomiHocTh. DHeprus" 1

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 12




8 KIIACC

KomraecTBo gacos

No
Tema ypoka Kontpombaeie | [IpakTudeckue
/o Bcero
paboThI paboTHI
| OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUISCKOW TEOPUHU U MX OITBITHBIE 1
MTOITBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopnenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHHIM BEllleCTBa 1
4 OOBsICHEHNE CBOWCTB TBEPAOTO, )KHIKOTO ¥ Ta3000pa3HOT0 COCTOSIHHN BENIECTBA |
Ha OCHOBE TIOJIOKEHHUI MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU
5 Kpucrannmuueckue u amopHbIe Tena 1
6 CmauuBaHue U KanuUISIPHOCTh. [I0BEepXHOCTHOE HATSHKEHUE 1
7 TermoBoe paclIMpeHne U CHKaTUE 1
8 Temmnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBIKEHUS YaCTHUIL 1
9 Bnytpennss sueprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPT U 1
10 Buns! Tenonepenaun 1
1 Ypok-koupepennus "[IpakTudeckoe UCTIOIb30BAaHUE TETIJIOBBIX CBOWCTB BEIIECTB 1 1
Y MaTepuasoB B LIEsIX dHeprocOepekeHus"
12 KomanuectBo TeIIoTEL. Y IeiabHas TEINIOEMKOCTD 1
13 YpaBHeHue TemioBoro 6anxanca. TermiooOMeH U TeIIOBOE PAaBHOBECHE 1
14 JlaboparopHas paboTta "HccienoBanue sBleHUs TEMIOOOMEHA MPU CMEIIMBAHUN 1 1
XOJIOAHOU U ropsiueit Boabl"
15 Pacuer konmvecTBa TEIIIOTHI, HEOOXOIUMOTO JJISI HArPEBAHUS Tea 1 1
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopHas pabota "OnpeieneHue yaAelIbHON TEMI0EMKOCTH BelecTBa" 1 1
17 OHeprus TOIIMBA. Y IeibHasl TENJI0Ta CTOPAHUS 1




18

IInaBnenue n OTBCPACBAHUEC KPUCTAJUIMYCCKUX TCII. YJICJ'II)HaSI TCIJIOTA ITJIaBJICHUS

19 | JlabopaTopnas pabdora "OnpezeneHue y1eIbHOM TEIOTHI IJIaBIeHUs Jbaa"

20 | [TapooGpa3oBanue u KoHAeHcanus. Mcnapenue

1 Kunenue. Y nenpHas tennora napooOpa3zoBaHus U KOHJEHCAIIMU. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

2 Brnaxxnocts Bo3nyxa. Jlabopatopnas padora "OnpeneneHre OTHOCUTEIbHOM
BJIQYKHOCTH BO3ayxa"

23 Pemenue 3anay Ha onpeneneHne BIa)KHOCTH BO3yXa

24 [puHIMIE pabOTHI TEIUIOBBIX ABUratenel. [laposas TypOuna. [(Burarens
BHYTPEHHET'O CTOPaHUs

25 KII/I remosoro asuraresis. TeMIoBble ABUIaTENN U 3ALIATA OKPYKAIOLIEH CPEIbI

26 | 3aKkoH COXpaHEeHMsI U MPEeBPALECHNs YHEPTUU B TEIUIOBBIX Mpolieccax

7 [ToaroroBka Kk KOHTpOJLHOU padoTe o Teme "TemnoBsie siBneHUs. M3mMeHeHNe
arperaTHbIX COCTOSIHUM BelecTsa'

)3 KontponsHas padora o Teme "TeruioBslie siBineHus. Vi3aMeHeHne arperaTHbIX
COCTOsIHMI BelecTBa"

29 Onexrpuszanus Tei. J[Ba poaa 3IeKTpUUECKUX 3apsiioB

30 Ypok-uccienoBanue "DieKTpuzanus Te€Jl UHAYKIUMENH U PU CONMPUKOCHOBEHHUM"

31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

1 Onextpudeckoe nose. HanpsskeHHOCTD anekTpuueckoro nois. [IpuHuun
CYNEPIO3ULNH IIEKTPUUECKUX TTOJIEH

33 Hocurenu snekrpuueckux 3aps10B. DieMeHTapHbIi 3apsa. CTpoeHne aroma

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOI0 3apsiia

35 Pemienue 3a1a4 Ha MPUMEHEHUE CBOMCTB JIEKTPUUECKUX 3apsi/i0B

16 DNEeKTpUUECKUN TOK, YCIOBHUS €ro CyIECTBOBaHMs. VICTOUHUKH AJIEKTPUYECKOTO

TOKa




37

JIeficTBHS 2IEKTPUYECKOTO TOKA

Ypok-uccnenoBanue "JleficTBUE ANEKTPUYECKOTO MOJISI HA TPOBOAHUKH U

38 " 1
TUDJIEKTPUKU

39 DIIEKTPUYECKHUM TOK B METaJJIAX, )KUJIKOCTAX U Ta3ax

40 DneKkTprudecKas merb U €€ COCTaBHBIC YaCTH

41 Cuna Toka. JlaboparopHas pabota "VM3mepeHne u peryinpoBaHue CUIIbI TOKA" 0.5

4 DnekTpuyeckoe HanpsbkeHue. BonsTmeTp. JlabopaTopHas pabora "M3mepenue u 0.5
perynupoBaHue HalpsHKeHns " ’

43 ConpoTuBieHne MPOBOAHMKA. Y IEIbHOE CONTPOTUBIIEHHE BEIIECTBA

44 JlaGopatopHas paboTa "3aBUCUMOCTH 3JIEKTPUUIECKOTO CONMPOTUBIICHHUS 1
MIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAIU TIONIEPEUHOr0 CEUEeHUs U MaTtepraa”

45 3aBUCHUMOCTh CHJIBI TOKA OT HampspKeHus. 3akoH Oma 1S yyacTKa Ienu

46 JlabGopaTtopHnas pabota "HcciaenoBaHue 3aBUCHIMOCTH CHJTBI TOKA, HYIIETO Yepes |
PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS Ha pesucrope”

47 [TocnenoBarenbHOE U APAILIEIBHOE COEIUHEHUS ITIPOBOIHUKOB

43 JlaboparopHas pabdoTta "IIpoBepka mpaBuia Cl0KEeHUs HAPSHKEHUH Tpy 1
IIOCJIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB"

49 JlaGopaTtopHas pabota "[IpoBepka npaBuia JijIsl CUIIBI TOKA TIPH MapaiIeIbHOM |
COCJIMHEHUH PEe3UCTOPOB"

50 Pemenue 3anay Ha npuMeHeHue 3akoHa OMa /1S pa3InyHOrO COEIMHEHUS
MIPOBOTHUKOB

51 PaboTa 1 MOUTHOCTb NMEKTPHUUECKOro ToKa. 3akoH J[xoynsa-Jlenmna

5 JlaGopaTtopHas pabota "OnpeaeneHue padoThl 1 MOIITHOCTH YJICKTPUUECKOTO 1
ToKa"

53 DneKTpuyecKre Henu U MoTpeOUTeNnu 31eKTpruueckoi s3Heprun B 0pITy. KopoTkoe

3aMbIKaHHE




54

IlocTosTHHBIC MAarHUTEI, NX B3aNMOJICHCTBHUE

oK-uccienoBanue "M3yuenue nosiei MocTOSHHBIX MarHUTOB
55 v "Uzy " 1 1
56 | MarnuTHOe nojie. MarHuTHOE 1oJe 3eMJIH U ero 3Ha4eHHe I )KU3HU Ha 3emiie 1
57 [ToaroroBka Kk KOHTPOJILHOU paboTe 1O TeMe "INEKTpUUIECKUE 3apsiibl. |
3apsKeHHbIE TeNla U UX B3auMoaencTBUs. [locTosHHBIN nekTpudeckuii Tok"
KonrtponbHast pabota o Teme "DneKTpuyecKkre 3apsabl. 3apsHKeHHbIE Tela U UX
58 B3auMoJieiicTBus. [locTosHHBIN 2nekTpudeckuii Tok" / Beepoccuiickast 1
IpoBepoyHas pabora
59 PesepBHrlit ypok. Pabota ¢ Tekctamu o teme "IlocTOsIHHBIN 37IeKTpUYecKHii TOK" 1
/ Beepoccuiickast mpoBepodHas paboTa
60 OmnsiT OpcTena. MaruuTHoe mosie 3JMeKTPUIECKOro Toka MarHuTHoe nojie 1
KaTYIIKU C TOKOM
61 [IpuMeHeHne >IEeKTPOMArHuTOB B TeXHUKE. JlabopaTtopHas padota "U3yuenue | 0.5
JIEUCTBUSA MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM" ’
DIEKTPOBUIATENL IOCTOSHHOIO TOKA. MICIONb30BaHUE JIEKTPOABUrATENIEH B
62 TEXHUYECKUX YCTPOMCTBaX U HA TpaHcmopte. JlabopaTopHas pabora 1
"KoHcTpyupoBaHue 1 u3yuyeHue paboThl 31EKTpOABUTaTENs "
63 OmnbiTel @apajgest. 3ak0oH 3IeKTpoMarHuTHou nuaykuu. [Ipasuno Jlenmna 1
y
64 Dnekrporenepatop. Criocobbl MOMyYeHHs SIEKTPUYECKON SHEPTUM. 1
DNEKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH
65 [ToaroroBka Kk KOHTPOJILHOW paboTe 1o TeMe "DIeKTPUIECKUEe U MAarHUTHBIE |
ABIeHUA"
66 Kontposnbhas paboTa no Teme "DIEeKTPUUECKUE U MAarHUTHBIC SIBJICHUS" 1
67 PesepsHrlii ypok. Pabota ¢ Texctamu o teme "TemnnoBbie siBiaeHUS" 1
68 Pesepublit ypok. Pabota ¢ Tekctamu o TeMe "MarautHbie siBICHUS" 1
y
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

KommaecTBo gacos

Ne
Tema ypoka Kontponsnsie | [IpakTuaeckue
/o Bcero
paboTs paboTh
1 Mexanuyeckoe ABuKeHUE. MartepuanbHas TOUYKa 1
2 Cucrema otcyeta. OTHOCUTEILHOCTh MEXAHUYECKOT'O JABHKEHUS 1
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1
4 HepaBHoMepHOE npsiMonnHeHOE 1BHKeHne. CpelHsAs 1 MTHOBEHHAs! CKOPOCTb 1
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHUE 1
6 CKOpOCTb MPSIMOJIMHEITHOTO paBHOYCKOPEHHOTO JIBUkKeHuUs. [ paduk ckopoctn 1
; JlaGopatopHas pabota "OmnpezaeneHne yCKOpEeHUs Teja IpU paBHOYCKOPEHHOM 1 1
JBUKEHHUH 10 HAKIIOHHOW IJIOCKOCTH"
8 CBoOomuoe mmagenune ten. OnslTel [annies 1
9 PaBHOMEpHOE IBHKEHHUE 1O OKpYKHOCTH. [leprnon 1 yacrota oOpamieHus. 1
JIuneliHas u yriaoBasi CKOPOCTH
10 LeHTpocTpeMHUTENBHOE YCKOPEHHE 1
11 [Iepssiit 3ak0oH HeroToHa. BekTOp cuibl 1
12 Bropoii 3akoH HeroToHa. PaBHOIEHCTBYIOIIAS CHUIIa 1
13 Tpetuii 3akoH Herotona. Cynepno3uiius cui 1
14 Pewmenne 3a1au Ha npumMeHeHne 3aKk0HOB HproToHa 1
15 Cuna ynpyrocru. 3akoH ['yka 1
16 Pemenue 3agau no reme «Cuiia ynpyroctu» 1
17 | JlabopaTtopHas pabora «OnpenerneHne KeCTKOCTH TPy KHUHBD) 1 1
18 Cuina TpeHus 1
19 Pemenne 3amau o reme «Cua TpeHUsD 1
20 | JlJabopatopnas padota "OnpeneneHue KodQpPHUIUEHTa TPEHUS CKOIbKEHUS" 1 1




21 Pewenne 3anau no reme "3akonbsl Herotona. Cuna ynpyroctu. Cuina Tpenus" 1

22 Cuna TS)KeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO TaICHHS 1

7 Ypok-koHpepennus "JIBmkeHne Tell BOKPYT TPaBUTAIIHIOHHOTO LIEHTpa 1
(Conueynas cucrema). ['anaktuxu"

24 Pemenue 3anay no teme "Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHUA" 1

25 IIepBas kocmuueckas cKopocTb. HeBecoMOCTh U neperpysku 1

2% PaBHOBecHe MaTEpHABLHON TOUKH. AGCOMIOTHO TBEPIOE Telo. PaBHOBECHE 1
TBEPJIOTO TeJa C 3aKPEMIEHHOMN OChIO BpaleHus. MoMeHT cuitbl. LIeHTp TsKecTH

7 PaBHOBecHe MaTEPUATBHON TOUKH. AGCOMIOTHO TBEPHOE Teno. PaBHOBeCHE 1
TBEPIOTO TeNa ¢ 3aKPETUIEHHON OCBIO BpaleHus. MomeHnT cuibl. LleHTp TsokecTn

28 | Pemenue 3anay no teme "MomeHT cuiibl. LleHTp TsxecTn" 1

29 [ToarotroBka k KOHTPOJLHOM paboTe Mo Teme "MexaHudyeckoe JBUKECHHUE. |
B3aumopeiictBue ten"

30 KontponbHas padota nmo Teme "Mexannueckoe aBmwkeHue. Bzanmopeiictue ten" 1

31 Nmnynsc Tena. UMnynbse cuibl. 3aKOH COXpaHEHUsI UMITYJIbCca. YTIPYroe u 1
HEYIIPYroe B3aUMOJECHCTBHE

32 Pemenue 3anau no teme "3akoH coXpaHEHMs UMITyJbca" 1

33 VYpok-koupepenius "PeakTuBHOE NBI)KCHUE B IPUPOJIC U TEXHUKE" 1

34 Mexannueckas paboTa U MOIIHOCTh 1

35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CHITBI TPEHUS 1

16 JlabopaTtopHas pabota «Onpenenenne padoThl CHIIBI TPEHHS TIPU PABHOMEPHOM |
JBUKEHHUH TeJja 110 TOPU30HTAIbHON TOBEPXHOCTH

37 Cs3b dHEepruu u paboTsl. [loTeHInanbpHast SHEPTUs 1

38 Kunernueckas sueprus. Teopema 0 KHHETUUECKON SHEPTUU 1

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKE 1

40 | JlJabopaTtopHas pabdota «/M3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUN 1




41

KonebarenbHoe ABMKEHUE U €T0 XapaKTePUCTUKU

42 3aryxatomue Konebanus. Bernyxaennsie konedanus. Pesonanc 1

43 Marematnueckuil 1 NpyKUHHBIN MasiTHUKH 1

44 VYpok-uccnenoBanue «3aBUCUMOCTb IIEPHO/1a KOJIeOaHUM OT KECTKOCTHU MPYKUHbI |
1 Macchl Ipy3a»

45 [IpeBpaienue SHEPrUU MIPU MEXAaHMUECKUX KOJICOaHUAX 1

46 JlaboparopHas paboTa «Onpenenenre 4acToThl U epruoia KoneOaHuit 1
NPY>KMHHOTO MasiTHUKa»

47 JlabopaTtopHnas padota «I[IpoBepka HE3aBUCUMOCTH Tepuoa KoyedaHuii rpysa, 1
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a»

48 Mexanunyeckue BoaHbI. CBOMCTBAa MeXxaHUYECKUX BOJIH. [IpononbHbIe U 1
MONEPEYHbIE BOJIHBI

49 VYpoxk-koHpepenuus "Mexannueckue BOJIHbBI B TBEpOM Tene. CeilicMudeckue 1
BOJIHBI"

50 3Byk. PactipocTpanenue u oTpaxxeHue 3ByKa 1

51 VYpoxk-uccnenoBanue "HabmoaeHne 3aBUCHIMOCTH BBICOTHI 3BYKa OT YacTOTHI" 1

52 | I'poMKOCTb 3ByKa U BbICOTa TOHA. AKYCTUYECKUI PE30HAHC 1

53 Ypok-koHpepenus "YnbTpa3ByK U HHOPA3BYK B IPUPOJIE U TEXHUKE" 1

54 [MonroroBka K KOHTPOJIBHOH paboTe 1Mo TeMe "3aKOHBI COXPAaHECHHUSI. ]
Mexanuueckue kosuebaHus U BOJIHbI"

55 KonrtponbHas pabota no Teme "3akoHbl coxpaneHus. MexaHnueckue kojaeOaHus u 1
BOJIHBI"

56 DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHuTHHIE BOJTHBI 1

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH 1

58 VYpoxk-koH(pepenuus "lllkana 31eKTpOMarHUTHBIX BOJIH. Mcronp3oBaHue 1

OJICKTPOMATrHUTHBIX BOJIH JJI COTOBO#1 cBs3H"




VYpoxk-uccnenopanue "M3ydeHne CBOMCTB AIEKTPOMArHUTHBIX BOJIH € TOMOIIBIO

> MOOWIBHOTO TenedoHa"

60 | Pemenue 3aa4 Ha onpeeeHue YacTOThI U JUIMHBI 3JIEKTPOMAarHUTHON BOJIHBI

61 DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoTHOBEIE cBOICTBA CBETa

2 Wcrounuku cBera. [Ipsmonuneiinoe pacnpoctpanenue cseta. 3arMmenus ConHua u
JIynb1

63 3aKkoH OTpakeHus cBeTa. 3epkaia. Pemienne 3a1a4 Ha IpUMEHEHNE 3aKOHA
OTpa)KEHHS CBETa

64 [Ipenomienue cBeta. 3aKOH MPEIOMIIEHHUS CBETA

65 [TonHoe BHyTpeHHEE oTpaxkeHHe cBeTa. cnoap30BaHuE MOTHOTO BHYTPEHHETO
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX

66 JlabopaTtopHas pabota "HcciaenoBanue 3aBUCUMOCTH yTJIa IPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MMaJIeH!s Ha TPaHMIle "BO3MYyX-CTEKIO""

67 Ypok-koHpepenus "Vcnonb30BaHre TOTHOTO BHYTPEHHETO OTPAKCHHS:
CBETOBO/IbI, ONTUKOBOJOKOHHAS CBSI3b"

68 JIunzel. OnTHYECKas Cujia JIMH3BI

69 | Iloctpoenue n300paxeHUil B IMH3aX

70 JlaGopatopHas pabota "Onpeznenenue (GOKYCHOIO PAaCCTOSHUS U ONTUYECKOM
CWJIBI coOMparomei JIMH3b1"

71 Ypok-koHpepeHus "OnTuieckre TMH30BbIe TPHOOPHI"

72 ['ma3 xak ontuyeckas cucrema. 3peHue

73 VYpoxk-konpepenuus "edexts! 3penus. Kak coxpanuts 3peHue"

74 Paznosxxenue 6emnoro ceeta B ciektp. OnbiTel HetoToHA. CrioskeHHE CIIEKTPaTbHBIX
1BeToB. Jucnepcus cBera

75 JlabopaTtopHast padoTta "OMBITHI 10 PA3TOKEHUIO OEJIOT0 CBETA B CIIEKTP U

BOCHPUATHIO 1IBETA MIPEIMETOB MPHU X HAOJIO/IEHUH Yyepe3 1[BETOBbIE GUILTPHI"




Ypok-nipaktukyM "BoHOBBIE CBOWCTBA CBETA: AUCIIEPCHS], UHTEpPEepeHIus U

76 I
nudpakmus"

77 OmnsiTel Pe3epdopaa u uranerapaasi MOEbL aTOMa 1

78 IToctynatel bopa. Mozens aroma bopa 1

79 Hcnyckanue u nornomienue ceera aromom. KBaHThl. JInHeWYaTbie CIEKTPBI 1

80 | Ypok-npaktukym "HalGmroneHne criekTpoB ucmyckanus'" 1

81 PagnoakTUBHOCTE U €€ BUILI 1

82 Crtpoenue atomHoro siiapa. Hykinonnast Mmojiens 1

83 PannoaktusHble NpeBpamenus. M3oromnsl 1

84 Pemenue 3agau no reme: "PagnoakTUBHbBIC peBpalieHus" 1

85 [Tepuon nmonypacnana 1

26 Ypok-koHpepeHus "PaguoakTuBHbIC U3TYUYEHHUS B IPUPOJE, METUIIMHE, |
TexHUuKe"

87 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiA0BOTO U MACCOBOTO YUCEI 1

88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU 1

89 Pemenue 3agau no treme "Snepueie peakun' 1

90 | Peakuuu cunrtesa u nenenus snep. Mcrounuku suepruu ConHIa u 3BE3]1 1

91 VYpoxk-koHpepenuus "SAnepnas snepretuxa. JledcTBUS paAlOaKTUBHBIX U3TyYSHUH 1
Ha UBbIE OpraHu3Mbl"

9 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "IIEKTPOMArHUTHOE TOJIE. 1
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHUS"

93 KonTponbHas paboTa no teme "IIeKTpOMarHUTHOE MoJjie. DIEKTPOMarHUTHBIE |
BOJIHBIL. KBaHTOBBIE siBIIEHUS"

94 [ToBTOpenue, 0606menue. Jlaboparopasie paboThl o Kypey "B3aumoeiicTue i
Ten"

95 [ToBTOpenue, 06001IeHne. Pemenne pacyeTHbIX U KaYeCTBEHHBIX 33/1a4 10 TEME 1




"TennoBsie nporecch”

[ToBTropenue, 00o0mIeHne. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aj1au 110 TeMe

96 1
"KIIJI TeruioBBIX ABUTATENICH"
97 [ToBTOpenue, 060061meHne. Pemenne pacyeTHbIX U KaYeCTBEHHBIX 33/1a4 0 TEME ]
"KII/] anexrpoycTtanoBok"
98 [ToBTOpenue, o606menue. Jlaboparopusie padoTsl o Kypey "CBeToBbIE sIBIEHUA" 1 1
99 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1o Teme "3aKOHBI COXpaHEHUS B 1
MexaHuke"
100 | IToBTOpenwue, 0606meHue. Pabora ¢ Texctamu no Teme "KoneGanus u BOJTHBI" |
101 | [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu no teme "CBETOBBIC SBJICHHS" 1
102 [HoBTopenue, 0600menue. Pabora ¢ Tekctamu o Teme "KBaHToBas u siaepHast 1
¢duzuka"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITPOBEPAEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHU
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUN A

7 KIIACC

Kon
MPOB.
pe3yiib.

IIpoBepsieMble IpeqMETHBIE PE3YIbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMBI OCHOBHOTO 00mero oopa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC TOHATUSA

1.2

Pa3iiniaTh ABJICHUA MO ONMUCAHHUIO UX XapaKTCPHBIX CBOMCTB 1 HA OCHOBE OIIbITOB,

JEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacno3HaBaTh MPOSBIECHUE H3YUYEHHBIX (DU3MUECKUX SBICHUN B OKpPYXKaroIleM
MHpEe, B TOM uucie (QHU3UYECKUE SBICHHUS B TPUPOJAE, NMPH STOM MEPEBOAMUTH
MPAKTUYECKYIO 337auy B y4eOHYI0, BbIIETSATh CYIIECTBEHHBIE CBOWCTBA (IPU3HAKU)

(bU3HYECKUX SIBICHUN

1.4

OMHCHIBATh M3yUYEHHBIC CBONCTBA Ten M (PHU3UYECKHE SIBJICHUS, WCIOIb3Ys
¢duznyeckue BeITUUUHBI, PU OMHCAHUU MPABUIIBHO TPAKTOBATh (PU3UYECKUI CMBICT
UCTIONB3YEMBIX BEJIMYMH, WX O0O3HAUEHUS W COUHUIBI (DU3MYECKHX BEIUYHH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOUINE JaHHYIO (PU3MUECKYI0 BEIUYUHY C JIPYTUMHU

BEJIMYMHAMU, CTPOUTH I'paMKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (pU3MUYECKHe SBICHHUS M TPOIECCHI, HCHOIB3YS
U3YyYEHHbIE 3aKOHbBI, MPH STOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U

3aIlMUCBIBATh €TI0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOLECCHl U CBOICTBAa Ted, B TOM YUCIEC U B
KOHTCKCTE  CUTyallUd IPaKTUKO-OPHMEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOTMUECKUX ILIAaroB
c onopoit Ha 1 — 2 u3y4eHHbIX CBOMCTBA (PM3UUYECKUX SIBJICHUN, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacdy€THele 3a7aud B 1 — 2 n1eHCTBHS, MCIONB3Ysl 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3aMUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NYECKHE BEIMYUHBI B (OPMYJIBI U
IPOBOAMUTH PacuéThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJISI PELICHUS

3ala4, OICHUBATL PCAIMCTHIHOCTD HO.IIy‘-ICHHOﬁ (I)HSHHGCKOﬁ BCIIMYHHBI




1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PUINYECKUX
METO/IOB, B OIMCAHWM MCCIICIOBAHUS BBIIEIATH IPOBEPSIEMOE IPEAIIOJIOKEHUE
(rumotesy), pa3nnyaTb U HWHTEPIPETHUPOBATH MOIYUYEHHBIH pE3yJbTaT, HaXOIUTh

OIIMOKH B XOJE€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 pE3yJibTaTaM

1.9

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUN WM (U3HUECKUX
CBOMCTB Tel: (HOpMYIHPOBATH IPOBEPSIEMBIC MPEIOIOKEHHS, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 00OpYJIOBaHMsI, 3aMUCBHIBATH XOJ OMbITa U (HOpMyIHpPOBATH

BBIBOIbI

1.10

BBIMOJIHATH TNPSMbIE HU3MEPEHHUSI C HCIOJIb30BAaHHUEM AaHAJOTOBBIX M LU(POBBIX
npubOpOB, 3amHUCHIBaTh MOKa3aHUS MPUOOPOB C YYETOM 3alaHHON abCOMIOTHOU

MOTPEUIHOCTH U3MEPEHUI

IIPOBOAUTD UCCIIEI0BAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEJIMYMHBI OT IPYTroi ¢
UCIIOJIb30BaHUEM TMPSMBIX HW3MEPEHUH, Y4acTBOBaTh B IJIAHWPOBAHUHM Y4eOHOTO
UCCIIEIOBaHMsI, COOMpaTh YCTAHOBKY U  BBINOJHATH HM3MEPEHHUs, Clenys
NPEUVIOKEHHOMY IUIaHy, (DUKCHUPOBATh pe3yJbTaThl IOJYyYEHHOH 3aBUCHUMOCTHU
(bu3nYeCKUX BEIUYUH B BUJE NPEIOKEHHBIX TAOIUI U IPaQUKOB, AEJaTh BHIBOJIbI

I10 pe3yJibTaTaM HUCCICAOBaHUA

1.12

POBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIWYMH, CIENys MPEII0KEHHON
UHCTPYKLUMHU: TpPU BBIIOJIHEHUU U3MEPEHUN coOMpaTh OSKCIEPUMEHTAIbHYIO

YCTaHOBKY U BBIYUCJIATH 3HAYCHHUC HCKOMOM BEITMYHUHBI

1.13

CO6J'IIO)IaTB paBujia TCEXHUKU 0€30ITaCHOCTH npu pa60Te C J'Ia60paTOpHBIM

00opyI0BaHHEM

1.14

yKa3blBaTh MPUHLUIBl JEHCTBHS NPUOOPOB U  TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHIMIBI JACHCTBUS H3YYEHHBIX HPUOOPOB M TEXHMUYECKUX
YCTPOKCTB C MOMOIIBIO MX OIHMCAHUS, HCIIONB3YS 3HAHUS O CBOMCTBaX (pr3MUECKUX

SIBJICHUM 1 HCO6XO,I[I/IMLIe (1)I/I3I/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

OPUBOIUTH MpPHUMEpPHl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B IMOBCEJIHEBHOM >KU3HM [UIsl 0OecreueHUs
0€30MacHOCTH TpU OOpalleHHH C TpUOOpaMU U TEXHHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHHS 3JI0pOBbsI M COOJNIONEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B

OKpYXaroIieu cpene

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IHq)OpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBUHU
C 3aJaHHbIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBC HMCIOIIUXCSA 3HAHUN W HYTéM
CpaBHCHHUA PA3JIUYHBIX HCTOYHHUKOB BbIACIIATDH HH(i)OpMaHI/IIO, KOTOpasa sABJISACTCA

POTHBOPEYHBOMN HITH MOXKET OBITh HETOCTOBEPHOM




1.17

UCIIONIBb30BaTh IPH  BBHIMNOJIHEHMM YYEOHBIX 33JaHUN  HAyYHOIOIYJISIPHYIO
AUTEpaTypy (PU3NYECKOTO COJAEp)KaHUs, CIPAaBOYHBIE MaTepUaibl, PECypchl CETH
WNurepuer, Bianerp npuéMaMH KOHCIEKTUPOBAHMUSA TEKCTa, NpeoOpazoBaHuUs

uH(GOpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE 2 —
3 UCTOYHMKOB MH(pOpManuu (U3MYECKOTO COJEP)KaHUSA, B TOM 4YHCIIE MyOJIUYHO
JienaTh KpaTKUe COOOLICHUS O pe3yJsibTaTax MPOEKTOB WM YUEOHBIX UCCIIEOBAaHU,
IpU 3TOM TPaMOTHO HCIOJIb30BATh M3YyYECHHBIM IOHATHWHBIA ammapar Kypca

(I)I/ISI/IKI/I, CONIPOBOXKAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.19

IIPpU BBITIOJIHCHUHA y‘{e6HLIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacupeaciATb 00513aHHOCTHU
B I'pynIi€e B COOTBETCTBUH C IMMOCTABJICHHBIMU 3aaa4aMU, CICAUTL 3a BBIIOJIHCHUEM
I1J1aHa HeﬁCTBHﬁ, aJICKBATHO OICHHUBATDH COOCTBEHHBIH BKJIad B ACATCIBbHOCTD
T'pynnibl, BBICTpaWBAaTb KOMMYHHKATUBHOC BSaHMOHeﬁCTBHG, Y4YUTbIBasd MHCHUC

OKPY’KarOIIHNX

8 KJIACC

Kon

TPOB.
pe3yIb.

IIpoBepsieMbIe MPEIMETHEIE PE3YILTaTH OCBOSHHS OCHOBHOM 00pa30BaTeILHOM
MPOrpaMMEI OCHOBHOTO 001mero oopa3oBanus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiinydaTth ABJICHUA IO OIIMCAHHUIO NX XapaKTCPHBIX CBOMCTB 1 HA OCHOBE OIIbITOB,

JEMOHCTPHUPYIONINX JAHHOE PUINICCKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSIBIICHUE H3YYCHHBIX (PU3MUECKUX SIBICHHH B OKpY’>KaIoILIeM
MUpe, B TOM uHcie (QU3UYECKHe SBICHUS B MPUPOJE, MPH STOM MEPEBOIUTH
NPaKTUYECKYIO 3a/1auy B YU€OHYIO, BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (IIPU3HAKH)

bU3NYEeCKUX SIBICHUI

1.4

ONHUCBHIBATh M3YYEHHbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHUS, HCIONb3Ys
¢u3uUeckre BeIUYMHBI, IPH OMUCAHUU MIPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICT
UCMOJIBb3YEMBbIX BEJIMYMH, OOO3HAYeHHs U EAMHUIBl (U3NYECKUX BEJIWYMH,
HAXOIUTh (OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUYMHY C JIPYTHMMHU

BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tels, (pU3MUECKHe SBICHHUS M MPOLECCHI, HCHOJB3YS
U3yUYEHHBIC 3aKOHBI, NMPH 3TOM JaBaTh CIIOBECHYIO (OpPMYyJIUPOBKY 3aKoHA U

3alUChIBATh €0 MaTEMAaTHYCCKOEC BBIPAXKCHHUC




1.6

00BACHATH (1)I/ISI/II—IGCKI/IC mponecCobl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaxkTepa: BBIAABJISATH MMPUYIUHHO-
CICACTBCHHEBIC CBsA3H, CTPOHUTH o0bsAcHeHHe U3 1 — 2 JOrMYecKHX IIIaroB ¢
IIOMOIIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/IBI/I"ICCKI/IX 3aKOHa

HJIW 3aKOHOMCPHOCTHU

1.7

pemath pacy€THble 3a7ayd B 2 — 3 AeWCTBUS, HCHONb3Ys 3aKOHBI U (OPMYJIbI,
CBs3bIBaroIMe (PU3MUECKHE BEIMYMHBI: Ha OCHOBE AaHallM3a YCJIOBHS 3aJauu
3alUCBhIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK [AHHBIX Ui pELICHUs
3aJa4u, BBIOMpPATh 3aKOHbBI U (POPMYJIbI, HEOOXOAUMBIE [l €€ PELIeHHUs], TPOBOJUTh
pacuéTbl M CpaBHUBATh IIOJYyYEHHOE 3HadeHHE (PU3MUYECKON BEJIUYHMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacino3HaBaThb Hp06JIeMBI, KOTOPBIC MOKHO pCHIUTHL MPH IMOMOIIH (I)I/IBI/ILIeCKI/IX
METOJ0B, HCIIOJIB3YyA OITMCaHHuEC HUCCJICI0OBaHUsI, BBIJCIIATH IMPOBEPACMOC
MMPECAIIOJIOKCHUEC, OUCHUBATL INMPABHUIIBHOCTL IMOPAAKA MNPOBCACHUSA HUCCIICAOBAHUA,

JIeJIaTh BEIBOJEI

1.9

IPOBOAMUTH OMNbBITHl IO HAOTIOACHUIO (PU3NYECKUX SBJIECHUH WIN (U3HUECKUX
CBOWCTB Tei: (OpMYIMPOBATH NPOBEPsEMbIE PEANOI0KEHUS, COOUPATh YCTAaHOBKY
U3 MpPEeNoKEHHOro 00O0pYyJIOBaHMs, ONMCHIBATH XOJ OIbITa U (OpPMYIHpPOBATh

BBIBObI

1.10

BBIMOJIHATh NpPSMbIE M3MEPEHHsS C MCIIOJIB30BAaHHEM aHAJIOTOBBIX HPUOOPOB U
JATYMKOB (DU3MUECKUX BEJIWYUH, CPAaBHUBATH PE3yJbTaThl M3MEPEHUH C YUETOM

3aJJaHHOH a0COIIOTHOM MOTrpeIIHOCTHU

IMMPOBOAUTL UCCIICAOBAHNUEC 3aBUCUMOCTU O):[HOI>’I (I)I/ISI/ILIGCKOI\/'I BCJIIMYHHEI OT ,Z[perfI C
HCIIOJIb30BAHUCM IIPAMBIX I/ISMepeHI/II\/'II IJIaHUPOBATh HCCIICAOBAHUC, CO6I/IpaTI>
YCTaHOBKY M BBIIIOJIHATE U3MEPCHUS, CICAYS TPCAJIOKCHHOMY IJIaHY, (I)I/IKCI/IpOBaTL
PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH B BHJC Ta6J'II/III u T‘pa(i)I/IKOB, J€J1aTh BbIBOAbBI

I10 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

OPOBOJIUTh  KOCBEHHbIE HW3MEpEHUs (PU3MYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEHUs], COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY, CJeaysl MNpPeJIOKEHHOMN

HWHCTPYKIUHU, U BBIYUCIIATh 3HAUYCHUC BECIIMYNHBI

1.13

coOnrofaTh TMpaBuiIa TEXHUKUM OE30MacHOCTH Mpu pabdoTre ¢ 1abopaToOpHBIM

00opyI0BaHUEM

1.14

XapaKTCPU30BaTh IMPUHIHUIIBL IIGP'ICTBI/ISI N3YUCHHBIX HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIKMCAaHUA, UCIIOJIb3Ys 3HAHUS O CBOMCTBax (bHSPI‘leCKI/IX

SIBTICHUI ¥ HeOOXOAMMBbIe (pr3nYecKre 3aKOHOMEPHOCTH




1.15

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U M3MEPUTEIbHbIE MPUOOPHI O
CXeMaM U CXEMaTU4YHBIM PHUCYHKaM, COCTAaBJIATH CXEMBbI JJIEKTPUUECKHUX LETNeH ¢
MIOCJIEIOBATEIbHBIM W IApaJUIeIbHBIM  COCIWHEHHEM JJIEMEHTOB, pasinyas

YCJIOBHBIC 0003HaYCHHS IJIEMECHTOB SJICKTPHUICCKUX nenei

1.16

NPUBOJIUTH MNpPUMEpPbl (HAXOAUTh HMH(GOPMAIMIO O TNpUMepax) MPAKTUYECKOTO
UCIOJIB30BaHusl (U3NYECKUX 3HAHWM B IMOBCEJIHEBHOM >KU3HHM ISl oOecreyeHus
0€30MacHOCTH NpH OOpaIleHud C NpUOOpPaMU U TEXHUYECKUMH YCTPOHCTBAMHU,
COXpaHEHUs 3J0pPOBbsi M COOJIIOIEHHS HOPM 3KOJOTHYECKOrO TIOBEJCHHS B

OKpY’KaIoIlleH cpene

1.17

OCYHICCTBJIATH IMOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-ICCKOFO COACpKaHNAd B CCTU I/IHTepHeT,
Ha OCHOBC MMCIOIINXCA 3HAHUM B HyTéM CpaBHCHHA HOMMOJTHUTCIIBHBIX HCTOYHHNKOB
BBIACIATDH I/IH(I)OpMaI_[I/II-O, KOTOpas ABJIACTCA HpOTHBOpC‘HdBOfI WA MOJXET OBITh

HEJIOCTOBEPHOU

1.18

UCIOJB30BaTh IPU  BBIIIOJHEHUU YYEOHBIX 3aJaHU  HAYYHO-IOIMYJISIPHYIO
AUTEpaTypy (PU3NYECKOrO COJAEp)KaHMs, CIHPABOYHBIE MaTEpUalbl, PECypchl CETH
Wurepner; Bnaaerb mnpuéMaMM KOHCIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHuUs

uHGOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3laBaTh COOCTBEHHBIE MUCHMEHHBICE M KpPAaTKHE YCTHBIE COOOIICHHS, 0000IIas
nH(}OPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJIMYHO TMPEACTaBIATh PE3yNbTaThl MPOEKTHOM WM  HUCCIEN0BATEIhCKON
JIEATEIIbHOCTH, TPU OSTOM TIPAMOTHO HCHOJIb30BATh W3YYECHHBIM MOHATHIHBIN

arrapar Kypca (bHSHKH, COIIPOBOKAATH BBICTYIIJIICHUC Hpe3eHTaI_II/IeI71

1.20

IpU BHITIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUYECKUX TMPOIIECCOB
pacnpeneNsaTh 00sI3aHHOCTH B TPYTIIEC B COOTBETCTBHH C TTOCTABICHHBIMHA 33/1a9aMH,
CIEIUTh 32 BBIMIOJIHEHHWEM IUTaHA JIEHCTBUH W KOPPEKTUPOBATh €ro, aJIeKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJaJ B JI€ATENBHOCTh TPYMIbI, BBICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, IMMPOABJIASA TOTOBHOCTD PA3pCIIaTh KOH(I)J'II/IKTBI

9 KIIACC

Kon
NPOB.
pe3yIib.

IIpoBepsieMbIe IPeIMETHBIE PE3YIBTATH OCBOSHH OCHOBHOM 00pa30oBaTeIbHON
IPOrpaMMBI OCHOBHOTO 00miero o6pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

Pas3iiniaTh ABJICHUA MO ONMMCAHHUIO UX XapPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,




JEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacno3HaBaTh MPOSBIECHUE H3YYCHHBIX (PU3MUECKUX SBJICHUN B OKpPYXKaroIleMm
MHUpEe, B TOM uucie (QHU3NUECKUE SBICHHUS B NPHUPOJE, NMPH STOM IEPEBOAMUTH
MPAKTHYECKYIO 337a4y B y4eOHYI0, BbIIETSATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKU)

bu3NYECKUX SIBICHUN

1.4

ONKCBHIBATh M3YYCHHbIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, HCIONb3Ys
buznyecKkue BeIUYUHBI, IPU OMHCAHUU NPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCMOJIb3YEMbIX BEJIMYMH, OOO3HAYeHHUsS U EAMHUIBl (U3NYECKUX BEJIWYMH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYI (DPU3MUECKYIO BEIUYUHY C JIPYTUMHU

BCJIMYMHAMHU, CTPOUTDb Fpa(bI/IKI/I N3YUCHHBIX 3aBHCUMOCTEH (I)I/I3I/I‘-ICCKI/IX BCJIIMYNH

1.5

XapaKTepu3oBaTh CBOMCTBA Teld, (pU3MUYECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys
U3YyYEHHbIE 3aKOHbBI, MPH STOM JaBaTh CJOBECHYIO (OPMYJIHUPOBKY 3aKOHa U

3aIMUCBIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6

OO0BICHATH (PU3NYECKHUE NPOILIECChl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalUd TIpPaKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa: BBbISABISATb IPUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTh OOBSACHEHME M3 2 — 3 JIOTMYECKHX IIaroB C
NOMOIIbIO 2 — 3 U3yUEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHN, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemate pacu€THbie 3aJauyd (OMHparoluecs Ha cucTeMy M3 2 — 3 ypaBHEHH),
WCIIOJIB3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA OCHOBE
aHaJM3a yCJIOBUA 3aJlayd 3alMChIBaTh KPaTKOE YCIOBHUE, BBIABISATH HEIOCTAIOLINE
WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (POPMYIBI, HEOOXOIWMBIE ISt
pelieHusi, MPOBOJUTH PACUETHl W OLEHUBATh PEATMCTHYHOCTh IOJYyUYEHHOIO

3HA4YCHHS (PU3MUECKOU BEIIMUYNHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIINTh IPH TOMOIIN (DU3UUECKHX
METOJOB,  HCIIOJb3ysl  OIKMCAHUE  MCCIECNOBaHUS,  BBIACIAATH  IIPOBEPSIEMOE
IIPEIIONIOKEHUE, OLECHUBATh IMPABWIBHOCTh MOPSAKA IPOBEACHUS HCCIECIOBAHM,

ACJIaThb BbIBOAbI, MHTCPIIPETUPOBATH PE3YJIbTAThI Ha6J'IIOI[eHI/II71 H OIIBITOB

1.9

NPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUN WM (U3HMUECKUX
CBOWCTB TEJI: CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa

060pyn013aHH51, OIMMCBIBATh XOI OIIbITa U €TI0 PE3YyJIbTAThI, (I)OpMy.]'II/IpOBaTB BBIBObI

1.10

IPOBOUTH TPU HEOOXOAMMOCTH CEPHIO NMPSIMBIX W3MEPEHHH, ONpPEAessisi CperHee
3HaYCHHE M3MEpSeMOi BeIMYUHBI ((POKYCHOE pacCTOSHHE COOMpAroIiei JHH3HI),

000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOOopa)




MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUYHH C MUCTIOJIb30BaHUEM
OpSIMBIX U3MEPEHHI: TUTAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSITENIBHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3NUECKHUX
BEeJIMYMH B BHUAe TaOnumu rpadukoB, [enaTh BBIBOABI IO pe3ylbTaTam

UCCIIEIOBAHUSA

1.12

IMPOBOOUTH KOCBCHHBIC HU3MCEPCHUA (1)I/I3I/I'—IeCKI/IX BCJINYNH: IJIaHUPOBATh
HU3MCPCHUA, COGI/IpaTB OKCIICPUMCHTAJIbHYI0 YCTAHOBKY U BBIIIOJIHATH U3MCPCHUA,
(W) (914%1 Hpe}IJIO)KeHHOﬁ HWHCTPYKIIMHW, BBIYUCIATH 3HAYCHHUE BCIWYMHBI U
AHAJIM3UPOBATH TMMOJYYCHHBIC PE3YJbTAThl C yqéTOM SaIlaHHOﬁ MOTrpeIIHOCTU

WU3MEpPEHUN

1.13

coOnroAaTh MpaBuiIa TEXHUKUM O€30MacHOCTH Mpu paboTre ¢ J1abopaTOpHBIM

o0opyaoBaHuEM

1.14

pa3iryaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENiel: MaTepraibHas
TOYKa, a0COJIOTHO TBEPJIOE TEIO, TOYCUHBIH MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A,

IJIaHETapHasd MOACIIb aTOMA, HYKJIOHHAasA MOACIIb aTOMHOTI'O sA/1pa

1.15

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS H3YYECHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOWCTB C OTMOPOM HA WX OMHCAHUS, UCIIONIB3YS 3HAHUS O CBOMCTBAX (PU3NUECKHUX

SIBJICHUI U HCO6XO,Z[I/IMLIC (I)I/I?»I/I‘{eCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMUECKHX MPOLECCOB IMpHU
pelIeHUH Y4eOHO-NPaKTHUECKUX 3a/lad, ONTHYECKHE CXEeMbl s TOCTPOCHHUs

M300paKEHHI B TUIOCKOM 3€pKajie U COOMPAIOIICH JINH3E

1.17

NPUBOJIUTH TpPUMEpPHl (HaXOAUTh HHMOPMAIMIO O TpUMepax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMHM B TMOBCEAHEBHOM XHM3HM I OOecredeHus
0€30MacCHOCTH TPH OOpAIIeHWH C NPUOOpPaMU W TEXHUYECKHMH YCTPOHCTBAMH,
COXpaHEHHs 3[0pPOBbS M COONIOACHHS HOPM OKOJOTMYECKOTO TOBEACHUS B

OKpY’KaroIleu cpene

1.18

OCYIICCTBIIATh, TOUCK MH(pOpMammu (HU3MUECKOTrO ColepkaHus B cetn VHTEpHeT,
CaMOCTOSITENNbHO (OPMYJIUPYS MOUCKOBBIM 3ampoC, HAXOAWUTh MYTH OINpEAeTICHUS
JIOCTOBEPHOCTH TIOJyYCHHOW WH(POpPMAIMU HAa OCHOBE HWMEIONIMXCS 3HAHUU U

JOIMIOJIHMTCIIBbHBIX KCTOYHHKOB

1.19

UCIIONB30BaTh MPHU  BBIIOJHEHUU YYEOHBIX 33JaHU  HAYYHO-TOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COACpIKaHHWSA, CIPABOUYHBIE MaTEpHaNbl, PECYpChl CETH
WNurtepner; Bnaaerb mnpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHUs

UH(POPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO




1.20

co3laBaTb COOCTBEHHbIE NMCHbMEHHbIE U YCTHbIE COOOLIEHHSI Ha OCHOBE
UHPOPMALIMU U3 HECKOJBKUX HCTOUYHUKOB (DPM3NYECKOTO COJACpXaHUsA, MyOIUYHO
IPEJICTaBIIATh PE3YIbTaThl IPOEKTHOM MJIM UCCIIEOBATEIbCKOMN AESITENbHOCTH, IPU
9TOM TIPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATHMHBIN anmapar H3y4aeMoro
pazmena (U3MKKM M CONPOBOXKJAATh BBICTYIUIGHHE Mpe3eHTalued ¢ ydéToM

0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IIpU BBINIOJIHCHUU y‘{e6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/I3I/I‘-ICCKI/IX IMpoLeccoB
pacupeacisaTb 0053aHHOCTH B rpynme B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/la4aMU,
CJIICAUTH 3a BBIIIOJITHCHHCM IlJIaHa I[ef[CTBHﬁ U KOPPCKTUPOBATH €TI0, AACKBATHO
OLICHUBATh COOCTBEHHBIH BKJIad B  JACATCIBHOCTL TI'PYIIIBI, BBICTpAWBAThH

KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD PA3pCIIaTh KOH(I)JII/IKTBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPXXAHW A

7 KIIACC
Kox Kon

[IpoBepseMbIc SIEMEHTEI COJIEPKAHUT
pasgena | 3IeMEHTa

®U3UKA U EE POJIb B ITTIO3HAHWM OKPYXXAIOIIET'O MUPA

®uzuka — Hayka O npupone. SBieHus npupojabl. Duznyeckue
1.1 SIBJICHUSI: MEXAHUYECKHE, TEIJIOBbIE, S3JEKTPUYECKHUE, MAarHUTHBIC,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue  BeauuuHbl. M3Mepenuwe  ¢Gu3MUYECKUX  BEJIMYMH.
1.2 Ousnueckue npubopsl. Ilorpemuocts u3mMepeHnid. MexayHapoaHas
CUCTEMa EJMHHII
EcTtecTBeHHOHAyuYHBIf METOJ TO3HAHUS: HAOINIOJIEHUE, MOCTAaHOBKA
1 1.3 Hay4YHOT'O BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUNOTE3, 00BbsICHEHHE HA0JII0/1aeMOT0 SIBJICHUS
14 Onmcanne PU3NIECKUX SIBJICHUHN C TIOMOIIBIO MOJCIICH
[IpakTrueckue pabOTHI:
N3mepenue paccTossHUMN.
15 N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
' Omnpenenenue pasmMepoOB MalbIX TEIN.
W3mepenue TemnepaTypbl Ipy MOMOIIY KUAKOCTHOTO TEPMOMETpa U
JIaTYMKA TEMIIEpaTyphl
INEPBOHAYAJIbHBIE CBEJJEHUS O CTPOEHUU BEIIECTBA
71 CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, WX pa3Mepbl. OTMbITHI,
) JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE BELIECTBA
29 JBuxenue yactul] BeniectBa. CBA3b CKOPOCTH ABM)KEHUS YaCTHUI[ C
' temnepaTypoi. bpoyHoBckoe aBmkeHue, nubdysus
2.3 B3aumoseiicTBUe YacTHUIl BEUIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHUSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEU U
> 24 TBEPABIX (KpUCTAIIMYECKUX) Tel. B3auMocBs3b MeXIy CBOWCTBaMU
' BEIIECTB B pa3HBIX arperarHbIX COCTOSHUSX M MX AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHBIX COCTOSIHUN BOJIBI
[IpakTuueckue paboThI:
OueHka paMaMeTpa aTroMa METOJOM psAOB (C HCMOJIb30BAHHEM
2.6 dboTorpadwuii).
OnbITHI 1O HAOTIOJICHUIO TETIOBOTO PACIIUPEHHUSI Ta30B.
OnbITHI 110 OOHAPYKEHHIO ACHUCTBHUS CHUJI MOJICKYJISIPHOTO TPHUTSKCHHS
JBWXEHUWE 1 BBAUMOJAEVCTBUE TEJI
31 Mexanuueckoe  ABWKEHHE. PaBHOMEpHOE UM HEPAaBHOMEpPHOE
3 ) NBIDKECHUE
39 Ckopoctb. CpenHsii CKOpPOCTh INpPU HEPAaBHOMEPHOM JBM)KEHHUU.
' Pacu€Tr nyTH M BpeMEeHU ABHKCHUS
33 SlBnenne wHepuuu. 3akoH wWHepHwH. B3auMmMomeilcTBHE Ten Kak




npruyruHa HN3MCHCHHUA CKOPOCTH [ABUKCHHA TCII. Macca kak MCpa
HMHCPTHOCTH TCJ1a

IInoTHOCTE BemiecTBA. CBS3b INIOTHOCTH C KOJIUYECTBOM MOJICKYJI B

3.4 N
eanHuIe 00bEMa BellecTBa
3.5 Cuta KaK XapakTepHUCTHKA B3aMMOJICHCTBHS T
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiabl ¢ HOMOIIBIO
) JTUHAMOMETpPaA
37 SBnenue TAroTeHUs W cuia TsokecTH. Cuila TSDKECTH Ha JAPYTHX
' naHetax. Bec Tena. HeBecomocTh
38 Cuna tpenus. TpeHue CcKOJIbXKEHMS W TpeHHE MOKos. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 Cnoxenue cuil, HaIPaBJICHHBIX 1o OJTHOM IPSIMOIA.
) PaBHozelcTBYIOIIAs CUIT
[IpakTrueckue pabOTHI:
OrmpezesieHHe CKOPOCTH PABHOMEPHOTO JBWXKEHHUs (LIapuKa B
KHUJKOCTH, MOJENU DJIEKTPUUECKOrO aBTOMOOWJS U Tak Janee).
Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHHUs OpyCcKa WK IIapHKa 0
3.10 HAKJIOHHOM TuI0CKOCTU. OmpenesieHue IJIOTHOCTH TBEPIAOTrO Teua.
OmnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (edopMariim)
NPYXUHBl OT MPUIOKEHHONM CHibl. ONBITBI, JEMOHCTPHUPYIOIIUE
3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHMSI OT Beca Tejla W Xapakrepa
CONPUKACAOIINXCS TOBEPXHOCTEN
dusnyecke SBICHUS B MPHUPOJEC: MPUMEPHI IBMKCHUS C PAIIAYHBIMU
3.11 CKOPOCTSMH B KMBOW M HEKUBOW MPUPOAE, ACHCTBUE CHIIBI TPEHUS B
MIPUPOJIC U TEXHUKE
3.12 TexHuuecKue yCTpoiCcTBa: TMHAMOMETP, MOJIINITHUKH

JIABJIEHME TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro Tena. CrnocoObl YMEHBIIEHHS U YBEIHMUEHUS

4.1
JIaBJICHUS

4.2 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUs Ta3a 0T 00bEMa, TEMIIEPaTyphl

43 Ilepenaua naBneHus TBEPABIMU TE€IaMHU, )KUJIKOCTSIMHU U ra3aMu. 3aKOH
[Tackans. [lneBMaTHUeCKHE MAIIUHbI

44 3aBUCHUMOCTh JaBJICHUS >KMIKOCTH OT TiayOuHbl. ['mapocratmyeckuit

) napajgokc. Coobmaromuecs cocyibl. ['uapaBindyeckue MeXaHU3Mbl

Atmocdhepa 3emnm U arMocdepHoe  JaBieHue.  [IpuumHBI

4.5 CYyIIECTBOBaHUS BO3AYIIHOW oOomouku 3emiu. OmnbiT Toppuderu.
3aBUCUMOCTb aTMOC(EPHOro IaBJICHUS OT BBICOTHI HAJl YPOBHEM MOps

46 Wzmepenue atmocdepHoro pasneHus. I[Ipubopbl ans u3MepeHus
aTMoc(epHOTo JaBJICHHS

47 JleficTBue KMAKOCTM W Ta3a Ha NOTPyKEHHOE B HHUX TeJO.
BrITankuBaronias (apxuMezioBa) cuiia. 3akoH Apxumesa

4.8 IInaBanue ten. Bo3ayxomnaBanue
[IpakTuyeckue paboOTHI:

49 WccnenoBanne 3aBUCUMOCTM Beca Tejla B BoJe OT 0OBEMa

MOrpyXEHHOMN B JKUJIKOCTh YacTu Tena. Onpenenenue
BBITAJKUBAIONICH CHIJIBI, JICHCTBYIONIEH HAa TEJIO, MOTPY>KEHHOE B




KUAKOCTh. [IpoBepka HE3aBUCMMOCTM  BBITAJIKMBAKOIIEH  CHIIBI,
NEHCTBYIOIEH Ha TEIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAJIKABAOIIECH CWJIB,
JeUCTBYIOIEH Ha TEIO B JKUAKOCTH, OT 00bEMa MOTPYXKEHHOH B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH XKUAKOCTH. KoHCTpyHnpoBaHue
apeoMeTpa WM KOHCTPYMPOBAaHME JIOAKM M OIpeicsieHue €€
TPy30NIOIbEMHOCTH

4.10

dusnuecKue SBICHHUS B MPUPOJIE: BIMSIHUE aTMOC(EPHOTO TaBICHHS
Ha YKUBOW OpraHu3M, IJIABaHKUE PhIO

4.11

TexHudyeckue yCTpOICTBa: COOOIIAIOIIMECS COCYIbI, YCTPOWCTBO
BOJOIIPOBO/IA, THAPABIMYCCKUI TIpecc, MaHOMETp, OapomeTp,
BBICOTOMED, OPIIHEBOK HACOC, ApEOMETP

PABOTA, MOIIHOCTDB, SHEPI'M A

5.1 Mexanudeckas padora
5.2 MexaHuueckasi MOIIIHOCTh
53 [IpocThie MexaHU3MBI: phIYar, OJIOK, HAKIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBECHSI pbluara
54 [IpuMeHeHne nmpaBuiia paBHOBECHS phluara K 0JIOKY
55 «3onotoe mpaBmwiio» MexaHuku. KoapduiueHt none3Horo neicTBus
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHUKE
5.6 [loTeHnManbHAs SHEPTHH Tella, MOAHSATOro HaJa 3eMuéi
5 5.7 Kunernueckas sHeprust
58 [Honnas MeXaHUECKas SHEPrus. 3aKOH HM3MEHEHHS U COXPaHEHUS
MEXAHUYECKOU SHEPTrUn
[IpakTuueckue padboThI:
Omnpenenenne pabOThl CUTBI TPEHHSI MPU PABHOMEPHOM JIBUIKEHUU
59 Tena I0 TOPU3OHTAIBHOW NOBEPXHOCTH. McciienoBanue ycinoBU
paBHOBecus pbryara. M3mepenwe KIIJI HakiIOHHOM IUIOCKOCTH.
M3ydeHue 3ak0Ha COXpaHEHHS] MEXaHUYECKON YHEPTUU
5.10 dusnyueckue SBASHUS B IPUPOJIES: phluary B Tejie YeJloBeKa
511 TexHuueckue yCTpOWMCTBA: pblYar, MOJABMKHBIM M HENOJBUXKHBIN
) OJIOKHM, HAKJIOHHAS TNIOCKOCTh, TPOCThIE MEXaHU3MBI B OBITY
8 KITACC
Kon Kon
pasfena | sneMeHTa IIpoBepsieMbI€ 3JIEMEHTHI COACPIKAHUSL
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUUECKOW  TEOPUH
6.1 CTpOeHHs BemecTBa. Macca u  pasMepsl MosieKysl.  OmbITHI,
6 ' MOJATBEPKIA0IIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUH
6.2 Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
] Kpucrannnaeckne u amopdHbIC Tena




6.3

OObsicHEeHHE CBOMCTB Ta30B, XUJIKOCTEH M TBEPABIX TEJI HAa OCHOBE
MOJOKESHUN MOJICKYJISIPHOKHHETHISCKON TEOpHH

6.4

CMaunBaHue 1 KalmuJJIAPHBIC ABJICHUA

6.5

TennoBoe PaCIIMpPCHUEC U CXKATUC

6.6

Temneparypa. CBsi3p TeMIepaTrypbl €O CKOPOCTbIO TEIUIOBOTO
JIBVDKEHUS] YaCTHIT

6.7

Buytpennsst sHeprusi. CrniocoObl W3MEHEHHsS BHYTPEHHEH SHEepruu:
TEIIonepe1auya U COBEpLICHUE paboTh

6.8

Buggsl TCrjionepcaadun. TCIJIOIIPOBOAHOCTh, KOHBCKIMA, N3JIYUYCHUC

6.9

KoanyecTBO TEIIOTHI. Y nenpHas TeII0EMKOCTh BEIlleCTBa

6.10

TermmooOMeH U TEII0BOE PaBHOBCCHUC. YDaBHeHI/IC TEIIOBOro OajlaHca

6.11

IInaBneHue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. Y aenbHas
TCIJIOTA IIJIaBJICHUA

6.12

[TapooOpazoBanue u xouaeHcarus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa MapooOpa3oBaHMsl. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMoc(epHOTo JaBJICHHS

6.13

BraaxHocTh BO3/IyXa

6.14

9HepFI/I$I TOIIJIMBA. YI[GJ'IBHaH TCIJIOTA CIrOpaHus

6.15

[punuunsr  pabotel  TernoBbix aBurareneit  KIIZL  rtemioBoro
asuraressi. TemioBble ABUTaTeIn U 3alUTa OKPYKAIOIIEH Cpe/ibl

6.16

3aKkoH COXpaHCHU M NIPCBpaAlICHUA OHCPIrUur B TCIIOBEIX ITPpOLCCCax

6.17

[IpakTuyeckue paboOTHI:

OnpITel 10 OOHApYXEHUIO JEHCTBUS CHUJI  MOJIEKYJISIPHOTO
HIPUTSKEHUS.

OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WK
caxapa.

OmnbITel MO HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KAJIKOCTEN U TBEPJBIX TEIL.

Ornpezenienne aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

OneIThI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHus WM OXJIAXKICHUS.

IIpoBepka runore3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
XKHUJKOCTU B TEPMOMETPUUYECKON TpyOKE OT TeMIEepaTyphl.

HabGmioneHne u3MeHeHHsT BHYTPEHHEHW »SHEpruu Tena B
pe3ynbTare Terionepeaadd U padoThl BHEITHUX CHIL.

HccnenoBanue sBIeHUs TEIIOOOMEHa TMPU  CMEIIMBAHUU
XOJIOAHOW U TOpsTYE BOJBI.

OrnpeznenieHne KONMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpH
TETIOOOMEHE C HAarPeThIM METAILTHYECKUM [UITHHIPOM.

Onpenenenue yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca ucnapeHusl.

OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.

Onpenenenue yeabHON TEMIOTHI IIaBJICHUS JIBA.

6.18

du3nyeckue SBICHUS B npupoac: MOBCPXHOCTHOC HATAKCHHUC U
KaWUIIPHBIC SIBICHUS B MPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3ITydCHUE
ConHua, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, MHEsl, CHEera.




6.19

TexHu4eckue yCTpOMCTBA: KalWJUISIPbl, MNPUMEPbI HCIOIb30BAHMS
KPUCTAILIOB, )KUIAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYpbl, TEPMOC,
CHUCTEMa OTOIUIEHUS JOMOB, THUIPOMETpPBI, IICHXPOMETP, NapoBast
TypOMHA, TBUTATENIb BHYTPEHHEIO CTOPAHMUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpusalus Tei. JIBa poaa 2JIEKTpUUYECKUX 3apsiJiOB
BiaunmoneiicTBue 3apsikeHHBIX Tel. 3akoH KynoHa (3aBUCHUMOCTBH CHJIBI

7.2 B3aUMOJICHCTBUS 3apsKEHHBIX TE OT BEJIMUMHBI 3aPS0B U PACCTOSHUSA
MEXTy TeJIaMH )
Onektpuueckoe moje. Hampsyk€HHOCTh  AIEKTPUYECKOTrO  MOJS.

7.3 [IpuHnUn cynmepno3uiuu SJAEKTPUIECKUX TOJIEH (Ha KadyeCTBEHHOM
YPOBHE)

74 Hocurenn snekrpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN
3apsaa. Ctpoenne atoma. [IpOBOTHUKH B THDIICKTPUKH

7.5 3aKO0H COXpaHEHHsI JICKTPUISCKOTO 3apsiia

76 DNEeKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
HCTOYHMKH MOCTOSIHHOTO TOKA

77 JleicTBHSI SMEKTPHUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE).
DJIEKTPUUISCKUI TOK B JKHAKOCTSIX M razax

7.8 Onekrpuyeckas nenb. Cuia Toka. DIeKTPUIECKOE HAMPSIKCHNE

7.9 CornpoTHBiIeHHE MPOBOAHUKA. Y ICIHHOE COMMPOTUBIICHUE BEIIIECTBA

7.10 3axkon Oma Il yJ9acTKa e

7.11 [TocremoBarenbHOE M TapaLICIbHOE COCTMHEHNE MMPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpHUECKOro Toka. 3akoH Jxoyis — Jlenna

713 DNEeKTPUYECKHE IEeMU W TOTPEOUTENH DJICKTPUYECKON DSHEPruu B
obITy. KOpoTKOE 3aMbIKaHHE

7.14 ITocTosiHHbIE MarHUTHl. B3auMo1eMiCTBHE MOCTOSIHHBIX MArHUTOB

715 MarnauTHoe nosie. MarauTHoe 1osie 3eMJId U ero 3HaYeHUE IS KU3HU
Ha 3emuie

716 OmnpIT Dpcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO ToKa. [Ipumenenune
9JIEKTPOMArHUTOB B TEXHUKE
JleficTBue ~ MAarHUTHOrO MOJs HA  MPOBOJAHMUK C  TOKOM.

7.17 DNEeKTPOABUTATENb MOCTOSTHHOTO TOKA. Ucnons3zoBanue
SJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

718 Oneitel ®@apanes. SIBneHue snekTpoMarHuTHOW MHAYKUMH. IIpaBuiio
Jlenua

719 Onexrporeneparop. CrocoObl MONydeHHs JIEKTPUYECKONH SHEPTrHH.
DJIEKTPOCTAHIIMU Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTHUHU
[IpakTrueckue pabOTHI:
OnpITel MO HAOTIONEHUIO AJICKTPHU3ALMUA TEJ HMHIAYKIUEH U TpH
CONPUKOCHOBEHHUH.

790 HccnenoBanue AEUCTBUS JJIEKTPUYECKOTO TOJISI HA TMPOBOJHHUKUA W

JIDJICKTPUKH.
COopka 1 mpoBepKa padOTHI IEKTPHUIECKOH IETIH MOCTOSIHHOTO TOKA.
W3mepeHue u peryaupoBaHue CHITbI TOKA.

H3MepeHne u peryampoBaHue HAIPSIAKEHHUS.




HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILErO Yepe3 pe3ucTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTh 3IEKTPUIECKOTO
COIPOTUBIICHUS NPOBOJHMKA OT €r0 JJIMHBI, IUIOLIAAH IIONEPEYHOrO
CEYEeHUS U MaTepHaa.

IIpoBepka mpaBuiia CIIOKEHHUS HAIPSHKEHUN IIPU IOCIEN0BATEIBHOM
COEIMHEHUM JIBYX pe3ucTopoB. IIpoBepka mpaBmia [uisi CHIIBI TOKa
IpU MapajuIeIbHOM COEIMHEHHH pe3ucTopoB. Ompenenenue pabOThI
JNEKTPUYECKOr0 TOKa, HUAyHlero dyepe3 pesucrop. Omnpenenenue
MOIIHOCTH DJIEKTPUYECKOIO TOKA, BBIACISEMOM Ha PE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4e€pe3 JIAMIIOUKY,
or HanpsbkeHuss Ha Hel. Omnpenenenune KIIJI nHarpeBarens.
HccnenoBanne MarHMTHOTO B3aUMOJECMCTBUS IMOCTOSTHHBIX MATHUTOB.
N3ydeHre MAarHUTHOIO IIOJISI TIOCTOSHHBIX MAarHUTOB IIpU  HUX
00BEIMHEHN N " paszzeneHnn. HUccnenosanune IEUCTBUS
NEKTPUYECKOTO  TOKA HAa  MAarHUTHyK  cTpesky.  OmbITHI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJEUCTBUS KaTyIIKU C
TOKOM M Mar"HuTa OT CHJIbI TOKa W HAIlpaBJICHUS TOKa B KaTyIIKeE.
N3yueHne nedCTBHS MAarHUTHOIO IIOJISI HA HPOBOJHUK C TOKOM.
KonctpyupoBanue u  u3ydeHue  pabOTBl  BICKTPOJBUIATEINS.
Mamepenne KIIJ[ smexkTpoaBuratenbHOW yCTaHOBKH. ONBITHI 110
HCCIIE0BAHUIO SIBIICHUS 3JIEKTPOMArHUTHOU WHIYKLUU:
HCCIE0BAaHUE U3MEHEHUM 3HAYEHUS W HAIPaBJICHUS WHIYKIHOHHOTO
TOKa

dusznueckue SBJICHUS B npupoac: JSJIICKTPUUCCKHUC ABJICHUA B
aTMOC(bepe, QJICKTPUYCCTBO JKUBBIX OPraHuM3MOB, MArHvuTHOC IIOJIC

7.21 3emiu, Ipeiid moarCcoB, PO MAaTHUTHOTO TOJIS [Tl )KU3HH Ha 3emIle,
TTOJIIPHOE CHUSTHUE
TexHu4ecKkue yCTpOMCTBA: AIIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocTaT, CUYETUMK AJIEKTPUYECKON HSHEPruu, 3JIEKTPOOCBETHTEIIbHbBIC
7.22 puoopHI, HarpeBaTelbHbIC ANEKTPONPUOOPHI (mpumepsl),
3JEKTPUUECKUE MPETOXPAHUTENH, HIEKTPOMATHUT, 3IEKTPOJIBUTATEIb
TTOCTOSTHHOTO TOKAa, TEHEPATOP MOCTOSIHHOTO TOKa
9 KIIACC
Kox Kon
pa3:[en S CMOHTA IIpoBepsaeMbie 3I€MEHTHI COACPKaHUA
MEXAHWYECKUWE SABJIEHUA
8.1 MexaHndeckoe ABIKCHHE. MarepuaiabHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHBHOCTh MEXaHUYECKOTO JIBUKEHHUSI
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABMIKCHHE
8 2.4 HepaBHoMepHoe mnpsiMonuHeitHoe aBukeHue. CpeaHsiss ¥ MrHOBEHHas
CKOpOCTb TeJIa IPY HEPABHOMEPHOM JIBH>KCHUU
8.5 Yckopenune. PaBHOYCKOpeHHOE MPSIMOIMHEITHOE IBHKCHHUE
8.6 CBoOonauHoe nmagenne. OneITel [annies
8.7 PaBHOMepHOEe JBMWXKEHHE 1O OKpyXHocTu. Ilepwmom u  dvactorta




oOpamienusi. JluneliHas u yryioBasi ckopoctu. LleHTpocTpemuTenbHOE
YCKOpEHHue

8.8 [lepBrlii 3ak0H HploTOHA

8.9 Bropoii 3akon HeioToHa

8.10 Tperwnii 3axkod HeioToHa

8.11 [TpyHIMI CYNIEPHO3UITUNA CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CHJIa TPEHHs TOKOs, pyrue
BHJIBI TPEHHUS

3 14 Cura TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO
TaJICHUS

215 JBwxenne mnaHer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh M IEpErpy3Ku

8.16 PaBHOBecHe MaTepralbHOM TOYKH. AOCOIIOTHO TBEPIOE TEIIO

317 PaBHOBecue TBEpIOro Tena ¢ 3aKpEIUIEHHON OChIO BpamieHus. MOMEHT
cuibl. LleHTp TsKeCcTH

8.18 Nmnynec Tena. U3mMenenne umnynbsca. MMOynibc CUiibl

8.19 3aKOH COXpaHEHHS UMITYJIbCca

8.20 PeakTrBHOE NBUXKEHUE

8.21 MexaHnndeckas paboTa U MOIITHOCTh

8.22 Pabota cwi TsbkecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTHH U paOOTHI

8.23 [ToTeHImaapHasi YHEPTUsl Teja, MOJHITOTO HaJl MOBEPXHOCThIO 3eMJIU

8.24 IToTeHManbHAs SHEPTHS CKATOM MPYKUHBI

8.25 Kunernueckas sueprusi. Teopema 0 KHHETUUECKON SHEPIUU

8.26 3aKOH COXpaHEHMSI MEXaHUUECKON SHEPrUu
[IpakTuueckue paboOTHI:
Ompenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JABUKCHUS
mapvkKa Mo HAaKJIOHHOM miIockocTu. OmpeneneHrue yCKOpPEeHHs Tena Mpu
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBM)KEHHU 0Oe3

8.27 Ha4yaJIbHOM CKOPOCTH IYTH OTHOCSTCS KakK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHU OJMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHUS OT CHJIBI
HOpMajbHOrOo  maBieHus. Ompenenenne  koddduumeHta  TpeHuUs
cKoJpxkeHus. OnpeneneHune KECTKOCTU npykuHbl. Onpenenenue padboTsl
CWJIBI TPEHHsI MPH PAaBHOMEPHOM MABI)KEHHUU Tella MO TOPU3OHTAIBHOM
noBepxHoctu. OmnpeneneHue padOThl CHIbI YNPYTOCTH TMPU TOABEME
rpy3a ¢ HCIOJIb30BAHMEM HETIOJIBMIKHOTO U MOJABUKHOTO OJIOKOB

293 dusnyeckue SABJICHUS B IPUPOJIE: MPUIUBBI U OTIIUBBI, TBHKCHUE TJIAHET

ConHeyHOH CUCTCMEI, pPCAKTHBHOC ABMXKCHUC )KMBbBIX OPraHnu3MOB

8.29

TexHuyeckue ycTpoicTBa: COUAOMETP, AATYUKU MOJIOKEHHUS, PACCTOSHUS
U YCKOPEHMUSI, PAKEThI




MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI

KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:

01 MEepUO/I, 4aCTOTa, aMILIUTYAa
99 MareMaTH4ecKUil U IPYKUHHBIN MasTHUKU. [IpeBpallienne sHepruu npu
K0J1€0aTeILHOM ABMKEHUH
9.3 3aryxaromue konebanus. BeiHy)1eHHbIC Konebanus. Pe3oHanc
Mexanndeckue BOiHBL. CBOMCTBAa MeXaHMUeCKUX BOJH. [IpomonbHbIe M
9.4 nonepeyHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTb €€ pacrnpOCTPaHEHHUS.
MexaHWYeCKHEe BOJTHBI B TBEPIOM TeJie, CEHCMHUUECKHIE BOJIHBI
9.5 3Byk. [ poMKOCTB U BbICOTaA 3BYKa. OTpaxeHHE 3BYyKa
9.6 HNudpa3Byk u yIbTpa3ByK
9 [IpakTrueckue pabOTHI:
Onpenenenne dYacToThl W TEpUoOAa KoJeOaHWW MaTEeMaTHYECKOTO
MasTHHKA.
Omnpenenenne 4acTOTHl U Mepro/ia KOIeOaHUI MPYKUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCHMOCTH TTeprOIa KOIe€OaHW TIOIBEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTU. MccaenoBanue 3aBUCUMOCTH Meprojia KojaeOaHui
MPY>KMHHOTO MAasTHHKAa OT Macchl Tpy3a. [IpoBepka HE3aBHCHMOCTH
neproaa KoilebaHwii rpy3a, MOJBEUICHHOIO K HHUTH, OT MAaccChl rpy3a u
XKECTKOCTHU MPYKUHBI. M3MepeHne yCKkopeHusi CBOOOIHOTO MaAeHUs
9.8 dusnueckue ABJCHHA B NPUPOJE: BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUUYECKHUE BOJIHBI, IlYHAMH, 3XO
99 TexHudyeckue ycTpOHCTBA: HXOJIOT, UCIONIB30BAHKUE YIBTPA3BYKa B OBITY
1 TCXHHUKE
DJIEKTPOMAT'HUTHOE T10JIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DNeKTpOMarHuTHOE TmoJjie. DJeKTpOMarHuTHble BosiHbL.  (CBOMCTBa
3JIEKTPOMATrHUTHBIX BOJIH
10.2 [[lkana 37€KTPOMarHUTHBIX BOJIH
103 aﬂe\f(TpOMal“HI/ITHa}I npupoga ceera. CkopocTb cBera. BosHOBbIE
CBOMCTBA CBETa
10 [IpakTuueckue pabOTHI:
10.4 N3y4eHne CBONCTB AIIEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOMIBHOTO
TenedoHa
105 dusnvecKkue sBICHUS B MPUPOAC: OMOJOTUYECKOE JCWCTBHE BUIAMMOTO,
yIbTPaHOJETOBOTO M PEHTTEHOBCKOTO M3TYUYEHUI
10.6 TCXHI/IHUGCKI/Ie YCTPOWCTBA: UCIMOJIB30BAHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozaens cBera. MIcTOuHMKM CBETa
11.2 IIpsiMosIMHEHHOE paclpOCTPaHESHHUE CBETA
1 11.3 Otpaxenne cBerta. [lmockoe 3epkano. 3aKOH OTPaKCHHS CBETA
11.4 [Ipenomnenue cBera. 3akoH mpenomiieHHs cBeTa. [lonHOe BHyTpeHHee

OTpaAXKCHHUEC CBCTA

11.5

JInnaza. Xop nydel B THMH3E

11.6

OnTHyeckas cucTeMa d)OToannapaTa, MHMKPOCKOIIa M TCJIICCKOIIa




11.7 ['na3 kak ontuyeckas cucteMa. bIM30pyKoCTh U TalIbHO30PKOCTh
11.8 Paznoxxenne Oemoro cera B crnektp. OmbiTel HperoTona. CrokeHue
) CIEKTpaJbHBIX 1IBETOB. Jlucnepcus ceera
[IpakTudeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIJIa OTPKEHHS CBETOBOTO Jiyda OT yrIJia
NaJICHusl.
N3yuenune xapakTepUCTUK N300paKEHHS TIPeIMETa B IIIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMIICHUS CBETOBOTO Jiyya OT yrIjia
11.9 MaJIeHUs Ha TPAHMIIE «BO3IYX — CTEKIION.
’ [Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparomen
JIUH3BIL.
OMBITHI TTO PA3IOKEHUIO OEJIOTO CBETA B CIIEKTD.
OnBITHl MO BOCHPUATHIO I[BETA MPEIMETOB MPHU MX HAOIIOIECHUU uepe3
IIBETOBBIC (DUITBTPHI
®dusznyeckue sneHus B npupoje: 3atmenust Connua u JIyHsl, 1BeTa Tell,
11.10 | omThueckue sBineHHss B arMmocdepe (1BeT Heba, pedpakuus, paayra,
MHPaX)
1111 TexHudeckue yCTpONCTBA: OYKH, MEPHUCKOI, (oToamnmapar, ONTHICCKUE
) CBETOBOJIbI
KBAHTOBBIE ABJIEHUA
12.1 OmneiTel Pe3epdopaa u mranerapHas Mojenb atoMa. Mojenb aroma bopa
122 Ucnyckanne u mnormomenue cBera aromMoMm. Ksautel. JluneluaTbie
) CIEKTPHI
12.3 PagnoaktuBHOCTE. Antb(ha, 6€Ta- M raMmMa-u3ITydeHHs
12.4 Ctpoenne atoMHOTO sy1pa. HykimoHHas Moaeas aToMHOTO siapa. M30Tomnst
12.5 PannoaktuBHbIe npeBpamieHus. Ilepuo monypacnajia aTOMHBIX siJIEp
12.6 SAnepHble peakiinu. 3aKOHBI COXPAHECHHUSI 3aPsI0BOT0 M MACCOBOT'O YHCET
12.7 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl M SHEPTHH
12.8 Peaknmu cunTes3a u nenenus saep. Mcrourmkn saeprun ConHIa 1 3BE31
12 12.9 Snepnas sHepreTuka. /[lelicTBUE paguOaKTHUBHBIX M3JTy4YCHUN Ha >KUBBIE
) OpTraHU3MBbI
[IpakTuueckue paboOTHI:
Halmronenne CrilomHbIX U JUHEHYATBIX CIEKTPOB U3ITyYCHHS.
12.10 | MccnenoBaHue TPEKOB: U3MEPEHHUE HHEPrUU YaCTHIBI MO TOPMO3HOMY
nyTH (1o poTorpadusim).
N3mepenue paanoakTuBHOTO (hoHa
duznyeckue SBICHUS B MPUPOJIE: €CTECTBEHHBIN paJHMOAaKTUBHBIN (OH,
12.11 KOCMMYECKHE JIy4H, PAAMOAKTUBHOE U3IyYEHHUE ITPUPOJHBIX MUHEPAJIOB,
JICCTBUE PAAMOAKTUBHBIX U3IYYEHUN HA OPraHU3M 4YeJIOBeKa
12.12 TexHuueckue yCTpOWCTBA: CHEKTPOCKON, MHIAUBUIYAIbHBIA J103UMETP,
) kamepa Bunbcona




I[TPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEFOBAHU S K PE3YJIbTATAM
OCBOEHMS OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMEI
OCHOBHOT'O OBII[ET'O OBPAROBAHUA

Kox
TIpOBe
pAeMO
TO
TpeboB
aHus

IIpoBepsieMbie TpeOOBaHUS K IPEAMETHEIM PE3yJIbTaTaM 6a30BOTr0 YPOBHA OCBOCHHUSA
OCHOBHO# 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 00IIero oopa3oBaHus Ha
ocaoBe ®I'OC

[Tonnmanue ponau GU3MKU B HAYYHOH KapTHHE MHUPA; C(HOPMHUPOBAHHOCTH 0a30BBIX
NPEJICTaBICHUI O 3aKOHOMEPHOH CBSI3U M TIO3HABAEMOCTH SIBIICHHI ITPUPOJIBI, O POITH
SKCIEpUMEHTa B (HU3UKE, O CHUCTEeMOOOpasylomend poiau (GHU3UKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTHA, 00 BOMONNU (QU3NICCKUX 3HAHUHA H
UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOH KapTHHE MHpa, O BKJAJle POCCUICKUX U
3apyOexHBIX YUYEHBIX-QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB
OKPY’KaIOIIEero MUPA, pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHMS O BHUAAX MaTepud (BEIIECTBO M TMOJE), O JBWKEHHH Kak Crocooe
CYIIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOSHHUS BEIIECTBA, O
GU3MYECKON  CYNIHOCTH  SIBJIGHHW  TPHUPOAbl  (MEXaHHYECKHUX,  TEeIJIOBBIX,
AJIEKTPOMATrHUTHBIX M KBAaHTOBBIX); YMEHHME pPa3IMuaTh SIBJICHUS 1O ONMHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(du3uYecKoe SIBJICHUE; YMEHUE PACIO3HABATh MPOSBICHUE M3YYCHHBIX (PU3HMUECKUX
SBIICHUHU B OKPY>KAIOIIIEM MUPE, BBIIETSISl X CYNIECTBEHHBIC CBOIMCTBA (TPU3HAKHU)

BJ'IaI[eHI/IC OCHOBaMH IIOHSATHHHOTO arrapara U1 CUMBOJIMYECKOI'O SA3bIKa (bI/ISI/IKI/I n
HCIIOJIB30OBAHHUE WX A PCHICHUSA y‘-I€6HI)IX 3aaa4;, YMCHHUC XapaKTCpU30BaTb
CBOMCTBa TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUS U MPOLECCHI, UCIIOJIb3Y (I)yHI[aMCHTaJ'H:HBIC n
OMITUPHUYCCKHEC 3aKOHBIL

VYMenue ommchIBaTh HN3YYCHHBIC CBOICTBA TEI U (1)1/1314%01(1/16 SABJICHUSA, UCIIOJb3Ys
(bI/I3I/ILIeCKI/Ie BCJINYHHBI

Brnanenne ocHoBaMM METO/I0B HAayYHOI'O TMO3HAHUS C Y4ETOM COOJIFOJCHMS pPaBUII
0e30macHOTo Tpyaa: HaOIACHHE (PU3UUECKUX SBJICHHM:

YMEHHUE CaMOCTOSATENBHO COOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO
Habopa 00OpYIOBaHUS 1O MHCTPYKIIMH, ONKCBHIBATH XOJ OIBITa M 3alMCHIBATH €TO0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSIMBIX W KOCBEHHBIX HM3MEPCHUU (PU3UYCCKUX BEIIMYUH: yYMCHHE
IUIAHUPOBATh ~ W3MEPEHHS, CaMOCTOSTENIbHO  cOOMpaTh  AKCIEPHUMEHTATIbHYIO
YCTAaHOBKY [0 WHCTPYKIIMW, BBIYHCISATH 3HAYCHUE BEJIMYMHBI W aHAIM3HPOBATH
MONly4YeHHBIE PE3yNbTaThl € YYE€TOM 33JaHHOM TOTPEUIHOCTH Pe3yJbTaTOB
U3MEPEHHU;

MPOBEJICHNE HECIOXKHBIX OSKCIEPUMEHTANBHBIX HCCIEIOBAaHUI; CaMOCTOSTENHHO
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M TPOBOJUTH HCCIEAOBAaHHE IO
WHCTPYKILHUH, TIPEJICTABIATh MOTYyYEHHBIE 3aBUCUIMOCTH (DU3HUECKUX BEJIMYMH B BUIC
TabMUI ¥ TpadUKOB, YUYUTHIBATH IMOTPEITHOCTH, AETAaTh BBIBOABI MO pe3yJIbTaTaM
UCCIIeTIOBaHUS

[ToHnMaHHue XapaKTEPHBIX CBOMCTB (DM3MYECKUX MoOjeNeH (MaTepHalibHas TOYKa,




a0COJIIOTHO TBEPAOE TEIO, MOJCIH CTPOCHHUS Ta30B, JKHIKOCTEH M TBEPIBIX Te,
IJIaHeTapHasT MOJENb aToOMa, HYKJIOHHAs MOJENb aTOMHOrO fJipa) U YMEHHE
MPUMEHSATH UX I 00BsICHEHUSI GU3UISCKUX TIPOIIECCOB

YMeHne oOBACHATH (PU3NUYECKHE TMPOIECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluid NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U M CTPOUTHh OOBSICHEHHE C ONMOpOW Ha
M3YYCHHBIE CBOMCTBA (PU3NYECKUX SIBICHUU, (DU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH
A MOJIENTH

VYMmenue pemath pacu€THble 3a7aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIOJIb3Ys 3aKOHBI U
(dbopMyIIbl, cBsI3bIBAIOLINE (PU3MYECKHE BETMUMHBI, B YACTHOCTH, 3aITUCHIBATh KPATKOE
YCJIIOBUE 3aa4M, BBIABIATE HEAOCTAIOIIHUE JAHHBIC, BBI6I/IpaTB 3aKOHbI U (bOpMy.]'II)I,
HeoOXonuMBbIe sl €€ pellleHus,, WCIOJIb30BaTh CIPAaBOYHBIE IaHHBIE, MPOBOJIUTH
paC‘IéTLI U OLCHUBATH PCATUCTUYHOCTL IIOJIYYCHHOI'O 3HA4YCHUIA (bHSH‘ICCKOfI
BEJIMYMHBI; YMEHUE ONPEIeATh Pa3MEPHOCTh (PU3MUECKOM BETUUMHBI, TOTYYEHHOM
IIPU PEIICHUH 33]]a41

YMeHHE XapaKTepH30BaTh NPHUHLMIBI JEUCTBUS TEXHUYECKHX YCTPOMCTB, B TOM
yucsae ObITOBBIX MPHOOPOB, U MPOMBIIIICHHBIX TEXHOJOTHUECKUX MPOLECCOB MO UX
OINHCAHUIO, UCIIONB3Ys 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHUI U HEOOXOJIUMBIE
¢du3nuecKre 3aKOHOMEPHOCTH

10

YMeHue UCT0Ib30BaTh 3HAHUS O (PU3MUYECKUX SBJICHHUIX B MOBCETHEBHOM KU3HU JUIS
oOecnieueHrs 0€30IaCHOCTM NpU OOpalieHHMH ¢ OBITOBBIMM INPUOOpaMH U
TEXHUYECKMMHU YCTPOWCTBAMH, COXpPAHEHUS 3/I0pOBbsI U COOJIONEHUS HOPM
HKOJIOTHYECKOTO TIOBEACHUSI B OKPYXKAIOWIEH cpeje; MOHMMaHUE HEOOXOTUMOCTH
OPUMEHEHHUS  JOCTIDKEHUH  (QU3MKHM M TEXHOJOTMH A PalMOHAIBHOTO
PUPOAOTIOIH30BAHHUS

11

OnbIT moucka, npeoOpa3oBaHMsl M IpejacTaBieHUs HHpopMauuu (QU3NUIECKOro
COJIEp’KAaHUSL C UCIIOJIb30BAaHUEM HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHA;
YMEHHE OIEHWBATh JOCTOBEPHOCTh TMOJYYCHHOW WH(pOpMANMA Ha OCHOBE
UMEIOIIUXCSA 3HAaHUN M JOMOJHUTEIbHBIX MCTOYHHUKOB; YMEHHUE MCIIONB30BaTh IMPH
BBITOJIHEHUH YYE€OHBIX 3a/JaHUi HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (GU3NIECKOTO
COJIepKaHus, CIpPAaBOYHbIE MaTepualbl, pecypchl ceTH VIHTepHeT; BiajieHue
0a30BBIMH HaBBIKAMH TPeo0pa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOW CHCTEMBI B
JpyTyI0; YMEHHUE CO03/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE MH(OPMAIINU M3 HECKOJIBKHX HCTOUHUKOB




ITEPEYEHbB 3JIEMEHTOB COAEPXAHWA, ITPOBEPJEMBIX HA OI'D 11O

OU3UKE
Kogx IIpoBepsieMElii 3JIEMEHT COAEPKaHM
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuyeckoe  JIBHXKCHHE. MarepuanpHasi ~ TOYKA. Cucrema  otcuéra.
) OTHOCHUTENBbHOCTE ABMKEHUSA
PaBHOoMepHOe M HepaBHOMepHOe nBuxkeHue. Cpenssisi ckopoctb. Popmyna s
1.2 | Berumcnenus cpeHei CKopocTu: v = S/t
PaBHOMepHOE MPSMONMHEHHOE [ABIMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKCHUS :
13 | x(f)=x,+vt
I'padbukn 3aBUCHMMOCTH OT BpEeMEHU Ui TPOCKIUU CKOPOCTH, NPOEKIUHU
MePEeMEIICHUS, ITyTH, KOOPIMHATHI TPH PAaBHOMEPHOM MPSIMOJIMHEHHOM JBHKCHHH
3aBUCUMOCTh KOOpPAMHATBI Tela OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUKCHHUSI:
2
S =v,, #t+a,* -y
DopMyIIBI A1 TPOSKITUHU TTEPEMEIISHUS, TTPOSKITUH CKOPOCTH W TIPOCKIIUU YCKOPEHUS
MIPH PaBHOYCKOPEHHOM MPSMOJTMHEWHOM JIBH)KEHUU:
2 t-
14 5. (B)=vy, -I+ax-?.
Q\_(f) =Upy T4, -1,
a. (f)=canst,
UZ}" = U]I‘ :20.1"51'
I'pacdmku 3aBUCHMOCTH OT BPEMEHH ISl TIPOSKIIMU YCKOPEHUS, MMPOCKIIMH CKOPOCTH,
MPOEKIIMHU TIEPEeMELIECHUs, KOOpAUHATHl TPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBUKCHHH
CBoOogHoe maneHwe. DOpMyJibl, OMKCHIBAIONIUME CBOOOJHOE TMAIeHUE Tela I10
|5 |BepThKaHM (IBW>KeHHE Tela BHHM3 WU BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIH).
' I'padmku 3aBHCUMOCTH OT BPEMEHH JJIsI TIPOCKITUU YCKOPEHUSI, MPOCKITUH CKOPOCTH U
KOOpPJMHATHI IPU CBOOOJHOM MaICHUHU TeJa MO BEPTUKAIHU
CKopocTh paBHOMEPHOTO JBUKEHHsI TeJia 10 OKpY>XKHOCTH. HarpaBienue ckopocTu.
®dopMyna I BBIUUCICHUS CKOPOCTH 4Ye€pe3 pPaJUyC OKPYXKHOCTH U MEPUOJ]
oOpareHus:
1.6 i 2nR
T
LenTpocTpemurenpHoe YCKOpEHHE. Hanpasnenue LEHTPOCTPEMUTEIBHOTO

yckopeHusi. @opmyiia Jyisl BBIYUCISHUS YCKOPSHUSI:




“R
®opmyiia, cBSI3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V= -
T

1.7

Macca. IInotHocts Bemecta. @opmyiia i BBIYUCICHUS IUIOTHOCTH:
.
V

1.8

Cwuna — BekTopHas ¢u3udeckas Benudnaa. CI0KeHHUES CHIT

1.9

SBnenne nnepruu. [lepsriit 3aKkoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

ConarpaBlIeHHOCTh BEKTOpa YCKOPEHHs Tejla U BEKTOpa CHJIbI, ICHCTBYIOIICH Ha TEIIO

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy g =-I1 4

1.12

Tpenue mokoss W TpeHHE CKOJbXeHUs. Dopmyia Uis BBIYUCICHUS MOIYJS CHIIbI
TPEHUS CKOJIbKEHUS:

Fszp-N

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aedopmanuu. 3aKoH yrnpyroi nehopManiu
(3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTCHHUS:
F-G. my -iﬁ:
R
Cuna TspkecT. Y cKopeHHe CBOOOTHOTO HaIeHHs.
®opmyia 175 BBIYUCICHUS CUIIbI TSDKECTH BONIM3H noBepxHocTH 3emiin: F = mg.
JBuxenue nnaner Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n
Meperpy3Ku

1.15

Nmmynbe Tena — BekTopHas pu3nyecKas BeIMUnHa.
p=mo

Nmnyabsc cuctemsl Te. U3Menenne numnynbca. MMMnynbsc cuiibl

1.16

3aK0H COXpaHEHUsI UMITYJIbCA JIJIsi 3AMKHYTOW CHCTEMBI TE:




D=mU; +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexanunyeckas padora. @opMmyIia Ui BBIYUCIEHHS PAOOThI CHIIBL:
A=Fscost
MexaHndeckasi MOITHOCTb:

A
I

N=

1.18

Kunernueckas u noteHuanbHas 3Heprus. @opmyria st BHIYUCICHUS] KHHETUYECKOM
SHEPTUH:
2
i
E E =
; 2
Teopema o kuHeTHuecKkou s3Heprun. Popmyna A BBIYUCICHUS TOTEHIMAIBHON
SHEPTUH TeJa, MOTHATOTO
Hag 3eMiuéit:

E,= mgh

1.19

MexaHudeckasi SHEpPIrusi:
E=E;,+E 5
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS

MEXaHUUYECKOH SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHue MEXaHUUYECKOW PHEPTUU IIPU HAJIMYMH CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomeHnT cuiibl; M - FL
YcnoBue paBHOBeCHs pblyara:

M +M, +..=0
[MoxBwxHbIN 1 HenoABWXKHBIN 0510Kku. KITJI mpocThIX MexaHU3MOB,
e Aﬂunesm
"Lﬁrmqemz

1.21

JlaBiienue TBEpIOTO TENA.
@opMyia i1 BBIYMCIICHHS] 1aBJICHUs TBEPIOTO Tea:
F
pP= 5
JaBnenue raza. ATMochepHoe JaBlIeHUE.
FI/I)IpOCTaTI/I‘IeCKoe JaBJICHUC BHYTPH ) KUAKOCTH.
<D0pMyJIa JJIL BBIYUCJIICHUS OABJICHUA BHYTPH ) KUAKOCTHU!

p=pgh+p_,




1.22

3akoH [lackays. ['mapaBanyueckuid nmpecc

1.23

3akoH Apxumena. @opmMyra sl OpeIeTeHUsT BHITATKUBAIOIMICH CHITBI, IEHCTBYIOMICH
Ha TEJIO, NOTPYKEHHOE B )KUAKOCTh WJIM ras:

Fap =P8V

YcaoBue maBanus tena. [lnaBanue CYJOB M BO3AYXOIIJIaBaAHHUE

1.24

Mexannyeckue KojeOaHus. AMIUIMTYJa, MEPUOa W YacToTa Kosebanmit. dopmyrna,
CBSI3BIBAIOIIASl YACTOTY U MIEPUOJI KOIeOaHUH:

1.25

MaremMatnueckuii M OPYXKUHHBIM  MasTHUKA. lIpeBpameHune sHeprum 1npu
KoJ1e0aTeIbHOM JIBUKEHUU

1.26

3aTyxa}omI/Ie KoJIeOaHMUSL. BBIHY)KI[GHHBIG xonebanust. Pe3oHanc

1.27

Mexanunueckue BOJIHBI. [IpooibHbBIC U TIONIEpEeYHbIC BOIHBI. [[JTHHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHHs BOJHBI:

=gy

1.28

3Byk. I'poMKkocTh U BbicOoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha IpaHULE ABYX
cpea. MHdpa3ByK U yIbTpa3BYyK

1.29

IlpaxTudeckue paboTbr

N3mepenne cpeaHell TIJIOTHOCTHM BEMIECTBA; apXUMEIOBOW CHUIIBI, KECTKOCTH
MPYXKUHBL, KOI(PPUIMEHTa TPEHUS CKONBbXKEHUS; pabOThl CHIIBI TPEHUsS, CHIIbI
YOPYTOCTH; CpeIHEHl CKOpPOCTH JABM)KEHHS Opycka IO HAaKJIOHHOW IIJIOCKOCTH;
yCKOpeHusi OpycKa Mpu IBUKEHHM MO HAKIOHHOW IMJIOCKOCTH; YacTOThl M Mepuoja
KoJIeOaHWH MaTeMaTHYECKOTO MasiTHAKA; YaCTOTHI M IEPHO/1a KOJIeOaHU TPY>KUHHOTO
MasTHUKA; MOMEHTA CHJIbI, IEUCTBYIOIIETO Ha phlyar; pabOThl CHUJIbI YIIPYTOCTU MPHU
nmoasEMe Tpy3a C TOMOIIBIO HETOABIKHOTO OJl0Ka; pabOThI CWIIBI YIPYTOCTH TIPH
noasEME Tpy3a ¢ MOMOIIBIO TOJIBUYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUME0OBOM CHIIBI OT 00BhEMa MOTpyKEHHON YacTH Telia
U OT MJIOTHOCTH KHMJIKOCTH; HE3aBUCHUMOCTHU BBITAIKHBAIOUICH CHIJIBI OT MAaccChl Tela;
CUJIbI TPCHUSA CKOJIBXKCHHUA OT CHUJIBI HOPMAJIBHOI'O JABJICHUA U OT poJa IMOBCPXHOCTU,
CWJIBI YIPYTOCTH, BO3HHKAIOUIEH B MpPYXXUHE, OT CTeneHW naedopMaluu MNpYy>KUHBI;
YCKOpEHHUsl OpycKa OT yria HAKJIOHA HAMPABJISAIONICH; mepuo/ia (4acToThl) KojaeOaHui
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NIEpUoAa KojeOaHUi NPy >KMHHOTO MasiTHUKA OT
MacCChl TIpys3a H KECTKOCTHU MPYXUHBI; HWCCICAOBAHUC HE3aBUCHUMOCTHU IIC€pHOAa
KojeOaHuil HUTSHOTO MasTHHKA OT Macchl rpys3a. [IpoBepka ycnoBus paBHOBecHs
phIuara

1.30

@usnyeckue ABJICHHA B MPHPOJE: TIPUMEPHI IBHKCHUS C PA3JIMYHBIMUA CKOPOCTSIMU B
KUBOW M HEKUBOH NPUPOJE, NEUCTBUE CUIIBI TPEHUS B NPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJIUBBI, JBWKeHUE IulaHeT COJHEYHOM CHCTEMBbI, pEaKTHBHOE JABM)KEHHE MKUBBIX
OpPraHU3MOB, pblYard B TeJle YEJOBEKAa, BIMSHHME aTMOC(HEPHOro IaBJIECHUS Ha KMBOMH
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHHUE,
CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

TexHu4eckne YCTpOHCTBA: CUUIOMETp, JaTYUKH TIOJIOKEHHUS, PACCTOSHUS |
YCKOpEHUs, JIUHAMOMETpP, TMOMAIIWIHUKHA, PAKeThl, pblUar, TMOABWKHBIA U
HETIOJBWKHBIM OJIOKM, HAKJIOHHAS IUJIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,
coOOMIaroMecss COCYJlbl, YCTPOWCTBO BOJOMPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0OapoMmeTp, BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMETp, IXOJIOT,




HCIIOJIB30BAHUC YJIbTPAa3BYKa B 6BITy 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPHUH CTPOCHHS BEIIECTBA.
2.1 |Mogenu  TBEpAOrO, OKUAKOTO W  ra3000pa3HOTO  COCTOSHHUM  BelIeCTBa.
Kpucrammmaeckne n amopdHBIC Tela
29 JIBwxenne yactuil BemecTBa. CBsI3b CKOPOCTH JBIDKEHUS YAaCTHUIl C TEMIIEPATYPOM.
) BbpoyHoBCcKoe aBMkeHHUE, THPDY3Us
2.3 | CmauuBaHKe ¥ KaNWUISIPHBIC SIBJCHUS
2.4 | TenjoBoe pacIIMpEeHUE U CKATHE
2.5 | TennoBoe paBHOBECHE
26 Buytpennss sneprus. Pabota u temnonepenaya Kak criocoObl U3BMEHEHHUsI BHYTPEHHEH
SHEPrUH
2.7 | Buapl Temionepeadn: TeIIONPOBOAHOCTh, KOHBEKIIMS, U3TYUCHUE
HarpeBanue n oxnaxaenue tena. KoaudecTBo TemoThl. Y AebHAS TETIOEMKOCTD:
28 | Q=em(t,—1t,)
3aK0H COXpaHEHUs YHEPTUHU B TEIIOBBIX IpoIieccax. Y paBHEHHE TEIJIOBOro OajaHca:
29 | GQ+0, +..=0
Hcnapenne u koHneHcanus. Mi3MeHeHne BHYTPEHHEN SHEPTUU B MIPOLIECCE UCIIAPEHUS
2.10 | u xonmencanuu. Kurenue skuaxocTu. Y ielbHas TermioTa mapooopasosanus: L = Q/m
2.11 | BnaxxHOCTBH BO3IyXa
[InaBnenue u kpuctasuzanus. MI3MeHeHHe BHYTPEHHEH 3HEPrUM MpU IUIABICHUHU U
KpUCTAJUTU3alUU. Y JeIbHAs TETUIOTa TUTaBICHUS:
212 | - Q
f=—
m
BuyTpeHnHss sHeprusi cropaHus TOIUIMBA. Y IebHAs TEIJI0Ta CTOPaHMs TOIUIMBA: § =
2.13 | Q/m
2.14 | ITpunuuns! paboTel TernoBsix aurareneii. KI1J[ TemmoBoro asurares
TlpakTtugeckue paboThbI
N3mepenue yAenbHONW TEIUIOEMKOCTH METAUIMYECKOIO IWIMHIAPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIeparypbl (PMKCHPOBAHHOW MaccChl, B
515 |KOTOpyIO omyeH HarpeTblii HMWIWHIP; KOJIUYEeCTBa TEIIOTh], OTJAHHOTO HArPeThIM
HWIMHAPOM, TIOCJIE OIMYCKaHHUs €ro B BOAY KOMHATHOW TEMIIEPATYypbl; OTHOCUTEIbHON
BJIQXXKHOCTH BO3/YXa; YJI€IbHOMN TEIUIOTHI IJIaBieHUs Jibjaa. MccienoBanre u3MeHeHus
TEMIIEpaTypbl BOJBI TPU PA3IMYHBIX YCIOBHSIX; SBICHHUS TEIJIOOOMEHA TIpH
CMEIIMBAHUM XOJIOJIHOM M ropsiueld BOAbI; Ipollecca neHapeHust
@usnyeckue ABJCHHA B IPHPOJE: TIOBEPXHOCTHOE HATSKEHUE M KANMWLISPHBIC
2.16 | sBieHMs B TpUPOJie, KpUCTAUIBI B Tpupone, wuznydenue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
2.17 | TexHudeckHe yCTPOHCTBA: KaNWUISPbI, TPUMEPhl HCIIOJb30BAHMS KPHUCTAJLIOB,




YKUJKOCTHBIM TEPMOMETP, JATYHK TEMIIEPATyPhl, TEPMOC, CUCTEMa OTOIICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOHMHA, IBUTaTEIb BHYTPEHHETO CTOPAHMS

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnexrpuszanus Ten. J{Ba BU1a dJIEKTPUUECKUX 3apsi 0B
3.2 | B3aumopericTBue 3apsbkeHHBIX Tel. 3akoH KyoHa
3.3 | 3akoH coXpaHEeHUs AESKTPUUECKOTO 3apsiia
34 Onektpuueckoe  nonie.  Hampsok€HHOCTh — 3nektpuyeckoro  mnoss.  [IpuHnun
) CYTEPIIO3UITNH JISKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn osnextpudeckux  3apsgoB. JlelicTBHE  DIEKTPUYECKOTO TOJNsS  Ha
) SJIeKTpUUECKUE 3apsiibl. [IpOBOMHUKH M TUDJICKTPUKHU
[locTostHubIN 3nekTpuyeckuid TOK. JleWcTBus snekTpuyeckoro Toka. Cuia Toka.
Hanpsixenne.
36 |I=qgt,U=A/Qq
DIEKTPUYECKOE COTIPOTUBIICHHE. Y ACIIBHOE AIEKTPUIECKOE COITPOTHBIICHHE:
37 |R=pl/S
38 3akon OMa aiis yuacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE MPOBOAHUKOB:
- T T T W
1,=1,. U=U,+U,. R=R +R,
3.9 | IlapamnensHoe coeiMHEHNE TPOBOJHUKOB PABHOTO COIIPOTHUBIICHUS:
U=U;I=]+I;R=3.
e - 7
s
CwmernaHHbIC COSTMHEHUS TPOBOJHUKOB
310 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenma:
2
311 | O=I"-R-t
312 OnbIT OpcTeaa. MarHuTHoe 1MoJje npsSMOro MpoOBOJAHUKA C TOKOM. JIMHUM MarHUTHON
) HHIYKIHU
3.13 | MarauTHOe 10JIe MOCTOSIHHOTO MarHuTa. B3anMo1eicTBHE MOCTOSHHBIX MAarHUTOB
3.14 | JleiicTBME€ MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM
3.15 | Onwitel ®apanes. SABneHue anekrpoMaruiuTHOM nHAYKIMK. [IpaBuio Jlenma
Ipakrrieckue paboTsl
N3mepeHue 31eKTpUIECKOTO COMPOTHUBIICHHS PE3UCTOPA; MOITHOCTH JJICKTPUUECKOTO
TOKA; pabOTHI JEKTPHUUECKOTO TOKA.
316 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,

JAMIIOYKa), OT HAIPSDKCHUS Ha KOHI[AX IIPOBOJHUKA; 3aBUCUMOCTH COMPOTUBIICHUS OT
JUIMHBI ~ TPOBOJHHUKA, IUIOMIAJM €r0 IONEPEYHOI0 CEUYCHHS W YACIBHOIO
CONPOTHUBIICHUS.

[IpoBepka mpaBwiia Uil AJICKTPUYECKOTO HAIMPSDKEHUS TPHU  TOCIEA0BATEIHBHOM




COCOAMHCHNMN IIPOBOJHUKOB, TIIpaBWjia JId CHJbI OJOJICKTPUUYCCKOrO TOKa IIpHU
napaJjICIbHOM COCOMHCHHHA ITPOBOJHHNKOB (pe3I/ICTOpBI )41 JIaMHO‘-IKa)

Duzndeckue SABICHHI B I [pUPO/JIC.; JJICKTPUYCCKUC SABJICHUA B aTMOC(l)epe,

3.17 | 2JIeKTpUUECTBO >KUBBIX OPTraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Apeid MOITIOCOB, POJIb
MAarHUTHOTO TOJIS JUIs )KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
TexHuveckne ycTpoOHCTBA: 3IEKTPOCKOIN, aMIIEpPMETP, BOJIBTMETP, PEOCTaT, CUETUUK

318 AJIEKTPUYECKON  DHEPIrHH, JJIEKTPOOCBETUTENBHBIE TMPUOOPHI, HarpeBaTEIbHBIC
ANEKTPONPUOOPBl  (MPUMEPHI), DIEKTPUUECKHE TMPEJOXPAHUTENH, DSIECKTPOMATHHT,
9JIEKTPOJIBUTaTEh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 | DnexrpomarauTHble BOIHBL [lIKana 5eKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas mozenb cBeta. [IpsiMmoiHEHHOE paclIpOCTPaHEHHUE CBETA

3.21 | 3akoH oTpakeHus cBera. [lmockoe 3epkano

3.22 | IlpenomieHue cBeTa. 3aKOH MPETOMIICHHSI CBETA

3.23 | Jlucnepcus cBeTa

304 Jlunza. Xox nmyueit B nmun3e. DokycHOE paccTosiHuE JIUMH3BL. ONTHYECKAs CUJia JIMH3BI:

) D=1/F

3.25 | I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl

IlpaxkTudeckue paboTbI
N3mepenune ontuueckoil CHIIbI coOMparomeid JUH3bI, (POKYCHOTO pacCTOSHUS

coOuparomiel THH3bI (IO CBOMCTBY paBeHCTBAa pa3MEpoOB IpeaMeTa M M300paKeHus,

3.26 | xorma nmpeaMeT pacrojoKeH B IBOMHOM (OKyce), oKa3aTess MPEJIOMIICHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300paKeHHUsI, MOYYEHHOTO C MIOMOIIBIO0 COOMparomIei

JIMH3BI; U3MEHEHUS (DOKYCHOTO PAaCCTOSIHUS ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH YTJIa
MPEJIOMJICHHUS CBETOBOIO JIy4a OT yIJia MaJIeHUs] Ha TPAHULE «BO3AYX — CTEKJIO»

397 @usznyeckue apaeHus B npupose: 3atmenust Connna u JIyHsl, 1IBeTa TeJ, ONTUYECKUE
siBJieHUs1 B aTMocdepe (uBeT Heba, pedpakimsi, paayra, MUPax)

3.28 | TexHHYecKHE YCTPOHCTBA: OUYKH, IEPUCKOT, (poToanmapar, ONTHIECKHUE CBETOBO/IBI

4 KBAHTOBBIE SBJIEHUSA

4.1 | PagmoaktuBHOCTH. AsTb(a-, 6eTa-, raMMma-u3nydeHus. Peaknum anbda-u 6era-pacmama

4.2 | OnsiTel Pezepdopaa o paccesiauto anbda-yactuil. [nanerapruas Mojenb atoMa

4.3 | CoctaB aToMHOTO sijipa. M3oTombl

4.4 | Ilepuon moyrypacriiajia aTOMHBIX sIJIep

4.5 | SnepHble peakiuu. 3aKOHBI COXPaHEHHS 3apsJIOBOTO M MACCOBOTO YHCENT
@uznyeckue ABJICHUA B MPHPOJE. €CTECTBEHHBIM PaIUOAKTUBHBIN (HOH, KOCMUYECKUE

4.6 | myuu, paAMOAKTUBHOE M3JIyY€HUE MPUPOJHBIX MUHEPAJIOB, JEUCTBHE PATUOAKTUBHBIX
W3JTYYCHUI HAa OPraHU3M YeJIOBEKa

47 Texnnueckne YCTpOHCTBA: CHEKTPOCKON, WHIAWBHUIYAIBHBIA JIO3UMETpP, Kamepa

BI/IHBCOHa, AaCpHasA SHCPICTUKA




VYEBHO-METOJIUYECKOE OBECITEUEHUE OBPA30BATEJILHOI'O
TIPOIIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAAJIBI JUIS VUEHUAKA

7 KJIACC
®usuka, 7 knacc (6a30BbIii yposens) // [lepoikun .M., UBanoB A.U. AO «M3naTenscTBO

[Ipocsenienue», 2024 r.
8 KNIACC

®dwusuka, 8 knacc (0a3zoBsiif ypoBens) // [leppimikun .M., UBanoB A.M. AO «3aatenscTBO

[Ipoceemenue», 2024 r.
9 KJIACC

dwusuka, 9 kiacc (6a3oBblil yposens) // [lepeimkua .M., I'yrauk E.M., BanoB A.1.,
ITerpoBa M.A. AO «M3narensctBo [IpocBemenue», 2024 r.

METOINYECKHNE MATEPUAJIbI JJJIA1 VUUTEJIA

®usuka. 7 knacc. YMK. Metonudeckoe nmocodue k yueouuky A. B. Ilepoimkuna.
OI'OC/TpomieBa O 1. U3narenscTBO «IK3aMEH»

®usuka. 8 kiacc. YMK. Metonudeckoe nmocodue k yueObuuky A. B. Ilepoimkuna.
OI'OC/TpomieBa O U. U3narenscTBo «IK3aMeH

®usuka. 9 kinacc. YMK. Metonndeckoe nocodue k yueouuky A. B. Ilepoimkuna.
OI'OC/TpomieBa O U. U3narenscTBo «IK3aMeH

[MU®POBLBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

e http://school-collection.edu.ru
e http://fcior.edu.ru

e http://www fizika.ru

® http://college.ru/fizika/

e http://www.school.mipt.ru

e http://kvant.mccme.ru/



