rocyapcTBeHHOE OI0/KeTHOE 001eo0pa3oBarebHoe yupexaeane Camapcekoit
oOnactu cpeansis oomeodpazoBarenbHas mkona Ne 29 ropona Ceizpanu
ropojckoro okpyra Ceizpans Camapckoid obmacTu

('BOY COHI Ne29 1. Ce13pann)

PACCMOTPEHO I[TPOBEPEHO YTBEPX/IEHO
Ha 3acenanun MO yuuteneit 3amecTuTenb AUPEKTOpa Hupexrop 'bOY COL Ne 29 1.
€CTECTBEHHO-MAaTEMaTH4YEeCKOTO Co13panu
o YBP

LUKJIa
[Tamomankosa M.A.

Konroxosa O.H.
o] o0r27.08.2025
nporokon Ne 1 ot Ipuxas Ne3 ot 29.08.2025

28.08.2025
C=RU, O=I'bOY COLL N229
r. Cbi3paHu,
CN=llanowHunkoBa M.A.,
E=zu school29 szr@63edu.r
u
‘I ‘\ 00 bc c5 3e 86 da72 ac €5
2025.08.26 17:18:28+04'00'
PABOYAS ITPOT'PAMMA

yueOHOro nmpeamera
«®Pu3uka. bazosblil ypoBeHb»

1St oOyvaromuxcst 7-9 KjaccoB

Ce13pans, 2025



HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI U TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeaMera «PusukKay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO ~ Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4alOUIMXCSd U OpraHu3alMi0 H3y4deHHs (QU3UKA Ha
NeSITEIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyd4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpamMma no (u3mMKe ycTaHaBIMBAET paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEILHOCT, HM3YUYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS NPEAMETHOTO COJCpKAaHUSA M Y4€Te BO3PACTHBIX
0coOeHHOCTeH 00yJaronuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C HETbI0 OKa3aHH METOANYECKON TOMOIIH YIUTETIO
B CO3/IaHUU pabouelt MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

OwusmKa SABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MUpa, TPEJAOCTABISET HambOojee SICHbIe 00paslbl MPUMEHEHHs HAay4yHOTO METOoa
MIO3HAHUS, TO €CTh CII0C00a MOMYYECHHUs JOCTOBEPHBIX 3HAHHUIA O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4 (U3NYECKOTO 00pa3oBaHUs B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOHW TPAMOTHOCTH W UHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIONAracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHWBATh M TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,
® HHTEPHPETUPOBATH JAHHBIE W HCIOJIb30BaTh HAyudHbIE JOKAa3aTENIbCTBA IS

IMOJIYYCHH BBIBOIOB.



Ilenn wm3yuyeHus (U3MKKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OMpEICICHBI B

Konnenmuu npenomaBanus ydeOHoro npenMera «Dusmka» B 00pa30oBaTEIIbHBIX OPraHU3ALNIX

Poccuiickoit ®exnepanuu, peaqu3ylOIUX OCHOBHBIE 00I11€00pa3oBaTeNbHbIE MTPOrPaMMBI,

yTBepKIEHHOW pemenreM Komnernn MunucrtepcTBa mnpocselienus Poccuiickoin ®denepaunu

(mpotoxout ot 3 nexadpst 2019 r. Ne [TK48H).

Henn usyvyenus ¢pusnkm:

npuoOpeTeHue HUHTEpeca W CTPeMIICHUS OOYyYaromMXCsi K HAayyHOMY HW3YYEHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHUH O HAydHOM METOJEe TO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

(dopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YE€HUs OCHOB CTPOEHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

¢dopMHpOBaHUE TPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oynymeld mnpodeccnoHaTbHOM
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOATOTOBKA K JallbHEHIIIEeMY 00yYEHHIO B 3TOM

HaIlTpaBJICHUU.

JlocTmxeHne >3TUX Iened mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

00pa3zoBaHust 00€CIIEUYNBAETCS PEIICHUEM CIIEAYIOINX 3a1aY:

npuoOpeTeHNne 3HAHUNW O JUCKPETHOM CTPOEHUHU BEILIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, MJIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHH OMUChIBaTh U OOBSACHATH (PU3WUYECKHE SBICHUS C
WCITOJIb30BAaHUEM TOJTYyYEHHBIX 3HAHUMH;

OCBOEHHE METO/IOB PELICHHUS MPOCTEHIINX pacu€THBIX 3a7ady C HCIOJIb30BAaHUEM
buznyecKux Mojieneit, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUH HAONIOAATh TPHUPOJHBIC SBJICHUS W  BBINOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAIbHBIE HCCIENIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OocBoeHHE MPHUEMOB paboThl ¢ MHDOpManmel (QU3NIECKOro COIEepKAHUs, BKIIOUYas
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTI)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlICHMBaHHE NH(OPMALINN;

3HAKOMCTBO O cepaMu MpoPeCCHOHATHHON NEATEIHHOCTH, CBI3aHHBIMU C (DU3UKOU,

U COBPEMCHHBIMHA TEXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHUAX (bl/ISI/I‘ICCKOI\/'I HAayKH.



Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs J1ad0paTOpHBIX paboT U ONBITOB HOCUT
PEKOMEHIATENIFHBIN XapaKTep, YUYHUTENIb JeNIaeT BBIOOP MPOBEACHUS JTaOOpPaTOPHBIX padoT u
OIIBITOB C Y4ETOM MHAMBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMNXCsl, CITUCKA IKCIIEPUMEHTAIBHBIX

3aJJaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH W3Y4arOT Ipuponay. EcrecTBeHHOHAY4HBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE TUIOTE3, OOBSCHEHHE HaOmogaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEINIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, AEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue npubOpsl U IpoUeAypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuvie padomol u onvimel.

1. OmpeneneHue LEHbI JeNEHUs IIKAIbl U3MEPUTEIBHOTO Nproopa.

N3mepenne paccTOsTHUM.
N3mepenne 06bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TEN.

v AW

W3mepenne teMrmepaTypbl NpHU IMOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEeMIIepaTyphl.
6. IIpoBeneHne wuccienoBaHUsS IO IMPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIHO, TeM 0O0JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS 0 CTPOCHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBmxenne dvactul BeniecTBa. CBsA3b CKOPOCTH JBHXKEHUS YacTUI[ C TEMIIEPATypOM.
bpoyHoBckoe nBmxenue, nuddysus. BzauMopeiicTBHE dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSL BELIECTBA: CTPOEGHHUE Ta30B, JKUAKOCTEH M TBEPABIX

(kpucTamnyeckux) Teia. B3auMoCBsA3b MEXIy CBONCTBaAaMH BELIECTB B Pa3HbIX arperaTHbIX



COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN

BOJIBI.
Hemoncmpayuu.
1. HabGmroneHnue 6pOyHOBCKOTO JBHIKEHUS.
2. HaGmoaenue nuddysuu.
3. HaGnronenue siBiICHUIA, OOBSICHSIOMIMXCS MPUTSHKCHUEM MM OTTAIKUBAHUEM YaCTHUIL

BCIICCTBA.

Jlabopamopuvie pabomol u onvimol.

1.
2.
3.

Onenka auamMerpa atoma METOAO0M PsiIOB (€ UcTosib3oBaHueM (hoTorpaduii).
OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSKEHMUSL.

Pa3nen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanuueckoe JBuKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHUE. CKOpPOCTb.

CpeHHHH CKOPOCTSb IIPU HCPABHOMEPHOM JABHUIKCHHUH. Pacuér MyTH 1 BpEMCHU NABHUIKCHUA.

SIBneHue HHCPOUH. 3aKoH HHCPUOUH. BiaumopeiictBue Ten Kak IIpuiruHa HU3MCHCHU

CKOPOCTHU IABWIKXCHUSA TCII. Macca kak MCpa HMHCPTHOCTU TECJIA. IInoTHOCTE BemiecTBa. CBs13b

IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAMHUIIC 00bEMa BCIIICCTBA.

Cuna kak XapakTepucThKa B3aumogeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.

I/I3MepeHHe CHJIbI C IMOMOHIIBIO AWMHAMOMCETpA. SIBaeHme TATOTEHHS U cujla TsokecTu. Cuna

TSDKECTH Ha Jpyrux miaHerax. Bec Ttema. HeBecomocts. CioxeHue cui, HampaBlICHHBIX I10

onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHHUE MOKOSI.

TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

1
2
3
4.
5
6

HaOmronenne MeXaHMYECKOTO IBHIKEHHUS Tea.

H3mepeHune cKopoCcTH MPSIMOTTMHEHHOTO JBMKCHHS.
HabGnronenue siBeHUs HHEPITUU.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
CpaBHeHHUE Macc MO B3aUMOJICHCTBHUIO TE.

CrnoxxeHnne CHJI, HAITPABJICHHBIX I10 OJHOM HpHMOﬁ.

Jlabopamopnwvie padbomot u onvimel.

1.

OrnpesiesieHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHS (IIapuka B JKUJIKOCTH, MOJIEITH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).
OnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM MIapuKa MO HAKIOHHOM

IIJIOCKOCTH.



3. Omnpenenenue WIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, AEMOHCTPHUPYIOILINE 3aBUCUMOCTh pacTsKeHHs (nedopMariviu) MpyKHHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. Ilepenava gaBneHus TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH llackans. ITHeBmarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratuueckuit  mapamokc. CooOmaromnuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JlelicTBHE KUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeNo. BriTamkuparomas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronirecs: CoCy/sl.
I'mppaBnuyeckuit mpecc.

HpOHBHeHI/IC JeHCTBUSA aTMOC(I)epHOFO JaBJICHHA.

S A o

3aBUCHUMOCTbh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYyKEHHOM dYacTu Tena M

IJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIABAaHWE WJIM TIOTPY)KEHHE TEI B 3aBUCHUMOCTH OT
COOTHOUICHUS IJIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJi€ OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmpezneneHue BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B

KHUAKOCTD.



3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT Macchl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JIEHCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHME JIOJKH U OIpPEIEICHUE €&
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
priuara. IlpuMeHneHnue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KII npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. KuHerndeckas W noreHuuainbHas 3Heprus. lIpespaiueHue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThI CHJIBI TpPEHUs NpPU PABHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. Usmepenwne KIIJ] HaKJTIOHHOM MIIOCKOCTH.

4, I/I3y‘{eHI/IC 3aKOHa COXPAaHCHUSA MEXaHUYECKOH OHEpPTHUHU.

8 KVIACC

Pa3nen 6. TenioBble ABJIEHNA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH CTPOEHMs BemecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaumBaHWE M KaNmWULIpHbIE siBlieHUs. TeruioBoe

pacIIupeHHe U CXKaTHE.



Temneparypa. CBs3b TeMIEepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHMS YacTHL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Temonepesadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeIIoBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTALTUMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxuocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotbl TemnoBelx aBurarenet KIIJ[ TtemnoBoro nsurarens. Temsosbie
JIBUTATEIH U 3aLIUTa OKPYKaroUIeH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habmroienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.

Habmroienue TemnoBoro pacuvpeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buael renionepenaun.

OxJnaxJieHue Ipu COBEPLICHUN PabOTHI.

o ® N o v kW N R

HarpeBaHHe IIpU COBCPUHICHUUN pa6OTBI BHCIIHUMMH CUTTAMH.

[EY
o

. CpaBHCHI/Ie TEIUIOEMKOCTEH PAa3JIMIHBIX BCUICCTB.

[EY
[EEY

. HaGnronenne xkumnenus.

=
N

. HabGnronenne mocTossHCTBa TEMIEpaTyphl TIPH TUTABJICHHH.

13. Mojenu TEeIIOBLIX IBUTaTENEH.

Jlabopamopuvie pabomul u onvimot.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHJI MOJICKYJISIPHOTO TPUTSKEHHUS.

OMBITHI 1O BHIPANIMBAHUIO KPHUCTAUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OMBITHI 110 HAOJTFOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

OrnpezenieHne naBieHUs BO3ayXa B OAJIJIOHE MITPHUIIA.

vk wnN

ONBITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh JaBIEHHUS BO3JyXa OT €ro o0béMa u

HarpeBaHusd UJIN OXJIAXKJACHUA.



6. IlpoBepka THMIOTE3bl JHWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPHUUYECKOMN TPYyOKE OT TeMIIepaTyphI.

7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH PHEPIUM Tejla B pe3ysbTaTe TEIJIoNepeaauu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueld BOAbI.

9. OmpezneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C

HarpeThiM METAUIMYECKUM IIUIHHAPOM.

10. Onpenenenue yeiabHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliiecca UCTIapeHus.

12. OnpeneneHne OTHOCUTENbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexktpuzauus Ten. JlBa poja aleKTpUYecKuX 3apsaoB. B3aumonelicTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TEl OT BEIUYHHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onexkrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro noss. IIpunuun cynepnozunuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKUIT TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOro Toka. lcTouHukm
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma 18 ydacTka ILEenu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHHE TPOBOJHUKOB.

Pabora u MoutHOCTB 37eKTpUUecKoro Toka. 3akoH Jkoyns—JIenna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUIECKOM dHEPTUH B ObITY. KOpoTKoe 3aMbIKaHHE.

[locTostHHbIE MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOEe mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui )Ku3HU Ha 3emiie. OnbIT Dpcerena. MarauTHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JeficTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO Toka. Vcnonb3oBanue

AJIEKTPOJBUraTeICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue snekTpoMarHUTHOM — wHAyKuuH. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMYyYEHHsI 3JNEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Tell.

JIBa posa eKTpUUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

OnexTpocTaTUuecKast HHIYKIHSL.

3aKOH COXpaHEeHHUsI PJICKTPUUECKUX 3apSIOB.

[TpOBOAHMKY U TUIIEKTPUKHU.

MonenrpoBaHue CUIOBBIX JTUHUI STEKTPHUUECKOTO MOJIS.

M cToYHUKHN NOCTOSIHHOI'O TOKA.

w0 N o v bk WwWNE

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

=
o

. DJIEKTPUUYECKUI TOK B )KHIKOCTH.

=
=

. "'a30BbIit pazps.

=
N

. I/I3MepeHHe CHJIbI TOKA aMIICpMETPOM.

=
w

. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.

=
IS

. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

=
ul

. BSaHMOHeﬁCTBHC IIOCTOSIHHBIX MAarHuToOB.

=
(o))

. MO,Z[GJ'II/IpOBaHI/IC HEBO3MOXHOCTH pa3JACIICHUSA I[TOJIFOCOB MAarHuTa.

=
~

. MOI[GJ'II/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

=
(o]

. OnbIT Opcrena.

=
Yo

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
[

. SJ'IeKTpO)IBI/IFaTeHB IOCTOAHHOI'O TOKaA.

N
N

. UccnegoBanue ssBieHus 3J'IeKTp0Mal“HHTHOfI WHAYKIHU.

N
w

. OnpiTel Dapanes.

N
IS

. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMS.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimol.

1. OmnpITHI MO HAOTIOECHUIO AJICKTPUBAINH TEJ UHIAYKIIMEH U TIPU COMTPUKOCHOBEHUH.
2. HccnenoBanue NEUCTBUS 3JIEKTPUUECKOTO MOJS HA IPOBOJHUKH U TUAICKTPUKH.

3. CoOopka u mpoBepka pabOThI AIEKTPUIECKOM [IEMU MTOCTOSTHHOTO TOKA.
4

W3mepeHne U peryaupoBaHue CUIIbI TOKA.



5. HM3mepeHune u perynupoBaHUE HANPSIKCHMUS.

6. MccrnenoBaHue 3aBUCUMOCTHU CHUJIbI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT COMPOTHBIICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  COIPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAJHU MONEPEYHOr0 CEYEHMS U MaTepHala.

8. IlpoBepka mnpaBuia CIOKEHUS HANPSDKEHUN IPU IOCIEAOBATEIBHOM COEAMHEHUU
JBYX PE3UCTOPOB.

9. Ilposepka npaBuiia Juis CUJIbI TOKA P MapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOT0 TOKA, UIYLIETO Yepe3 pe3ucTop.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpE3 JaMIIOUKY, OT HAINPSHKCHUS
Ha Heu.

13. Onpenenenue KIIJ] narpeBaTens.

14. MccnenoBanre MarHUTHOTO B3aUMOZECUCTBHSI IOCTOSIHHBIX MarHUTOB.

15. MI3yyeHre MarHMTHOIO IIOJsl MOCTOSIHHBIX MAarHUTOB INpU HX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KII/l anekTpoaBurarebHON yCTAHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEOBAaHUE

N3MEHEHHH 3HAaUeHUA 1 HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBrkeHne. MarepuanbHas Todka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMofinHeliHOe BkeHne. CBoOoaHoe manenne. OnbIThl

I'annnes.



PaBHOMepHOE aBWXEHHE MO OKPYKHOCTH. [lepuon m wactora oOpameHus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CHIIA TPEHMS
HIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocMmuueckas ckopoctb. HeecomocTth u
neperpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeakTuBHOE ABUKEHUE.

Mexanuueckass pabdoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cas3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOH
DHEPruM. 3aKOH COXPAHEHHS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPACKTOPUH IBM)KEHHS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIIBHO
pa3HBIX TEN OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHUS MIPSIMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

HaGnronenue aABMKEHUS Tena Mo OKPY>KHOCTH.

o v k& W

HaGnronenne MexaHW4eCKUX SBJIICHUM, POUCXOAIINX B CUCTEMe OTCUETa «TemexKar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChI TeJa U JEUCTBYIOIIEH HAa HETO CUJIBI.

8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TElL.

9. H3MeHeHue Beca Tesna Ipu YCKOPEHHOM JBHKCHUHU.

10. Ilepenaya umIynbca Npyu B3aMMOICHCTBUM TEI.

11. IIpeoOpazoBaHus YHEPTUH MPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHUE UMITYJIbCca TPU a0COMOTHO YIIPYTOM B3aHMMOCHCTBHH.

14. HaGmroienne peakTUBHOTO JIBHXKCHHS.



15.
16.

CoxpaHeHHEe MEXaHUYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

CoxpaHeHue MEXaHU4YECKOW SHEPTUU NPH IBUKEHUU TeJIa M0/ IeHCTBUEM PY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

10.

11.

KonctpynpoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO JABMXKECHUS
HIapUKa WK TEIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHsI OpycKa WM JBIKEHHUS IIapHKa IO
HaKJIOHHOM IJIIOCKOCTH.

OnpeneneHne yCKOPEHHUS Tela MPU PAaBHOYCKOPCHHOM JIBMJKCHHUH IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MIPH PAaBHOYCKOPEHHOM JBI)KEHUU 0e3
HAYaJIbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM TMPU PABHOYCKOPEHHOM JBI)KCHHUH O€3 HadaabHOU
CKOpPOCTH IIYTH OTHOCATCA KakK pan HEYETHBIX 4quceii, TO COOTBCTCTBYIOHIUC
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMAajbHOTO
JTABIICHUSL.

Ornpenenenne ko3P huimeHTa TPEHUST CKOIBKESHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME TPy3a C HCIOJIB30BaHUEM
HCIIOABUKXHOT'O U ITOABUXHOT'O 0JIOKOB.

N3yuenune 3akoHa COXpaHEHUsT SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHEI.

KonebarenbHoe JABHIKCHUC. OcHoBHBIC XapPaKTCPUCTHUKHU KOJICOaHMIA: nepuon, 4acTtora,

aMIuTyna. MareMatud4ecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHne sHeprum mpu

K01e0aTeIbHOM IBUKEHUH.

3aTyxa101uHe KoJIeOaHUSI. BLIHY)KI[CHHBIC kosieOanus. Pe3onanc. MexaHUYECKUE BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH. HpOI[OJ]LHBIe " MOIICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb

€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.
2.

Habmonenue xonebanuii Ten moJ AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.



HabGnronenue BeIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.

3
4. PacnpocTpaHeHHUE NPOJIOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).
5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHUH pE30HAaHC.
Jlabopamopnwvie pabomot u onvimeol.
1. Omnpenenenue 4acTOTHl U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasgTHHKA.
2. OmnpezneneHue 4YacTOTHI U IIEpHOJa KOJIeOaHUH PY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH INEpHOAA KOJeOaHMH MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTU NEpHOAA KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpUOJa KOJICOAHHH MPYKHUHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTU NIPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO Ma/ICHUS.
Pa3nen 10. DiieKTpOMarHuTHoe 1MoJie M 3JIEeKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE TMoJie. DJEKTPOMarHuTHblE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsiMonuHeldHOe pacnpocTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaXeHUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nydedr B nmH3e. OnTHyeckas cucreMa (oToammapaTra, MHUKpPOCKOINA U

Teaeckomna. ['1a3 kak onTuyeckas CucTeMa. BJII/I30pyKOCTI: " JAJIbHO30PKOCTD.



Paznoxenue 6emnoro cera B criekTp. OnbITel HptoToHA. Cl10’KeHHE CTIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonnHEITHOE pacIpOCTPAaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.

IIpenomiuenue ceera.

1.

2.

3

4

5. OnTuyeckuii CBETOBO/I.
6. Xop myueit B coOuparoiiei JInH3e.

7. Xopn nyuel B pacCEUBAIOLICH JIMH3E.

8. Ilomydenue n300paXkeHU C MOMOIIBIO JIHH3.

9. Ilpunnun neiictBus ¢oroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopaens riasa.

11. Pa3nosxeHnue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeul.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yriia MajeHusl.

2. H3ydeHue XapaKTepUCTUK U300pAKEHUS MPEIMETa B TIIIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCMMOCTH YTJIa TIPEIIOMJICHUSI CBETOBOTO JIyda OT yrIJla MaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Toryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnbITHI IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

N o v &

OmBITEI MO BOCHPHUSATHIO IBETA MPEAMETOB NMPU HUX HAOIIOACHUU dYepe3 I[BETOBbIC
(GUIBTPBHIL.

Pasznen 12. KBanToBble sIBJICHHUS.

OmnswiThl Pe3epdopaa u mnanetapHas mojenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnass mopens aromuoro sapa. W3orombsl. PannoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

AnepHbie peakiuu. 3aKOHbI COXPAHEHUA 3apsiI0OBOTO U MACCOBOTO YKCEN. DHEPTUS CBS3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHTe3a u AeneHus sanep. VcrouHukun

sHeprun CosHIA U 3BE3N.



Anepnas sHepreTuka. JleicTBUS paAuoOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CrnekTtp Bojopoza.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

o v oA W N e

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccnemoBanue TPEKOB: HM3MEPEHUE SHEPTUM YaCTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAY/Ib MpelHa3HaueH [Uisi CUCTeMaTH3aluk |
0000111eHUsT TPEIMETHOTO COAECPIKAHUS U OIBITA I€ITeIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU
BCEro Kypca (pU3MKH, a TaKKe Ui MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢uznke U1 00ydaromuxcs, BBIOPABIINX 3TOT Y4€OHBIHN MpeMeET.

[Ipy wu3ydyeHUH JaHHOTO MOAYJS PEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecneumBaeTcs JOCTHXKEHHE NPEIMETHBIX U
METaNnpeMETHbIX IJIAaHUPYEMbIX PE3yJbTaTOB 00ydeHMs, (OPMUPYETCS €CTECTBEHHOHAY4YHast
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (UINYECKUE SIBICHHS, NPUMEHSS TOTyYeHHbIE 3HAHUSA,
pemarh 3aa4u, B TOM YHUCII€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpuHIIMTIUATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jera peaanu3yercs 3a CUET TOro,
4yTO 00yUaroluecs BRIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUI PacllO3HABATh U HAYYHO OOBACHATH (DU3HUECKUE SBICHUS
B OKpYXKarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAay4HbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHHUN, B TOM UHUCIE IS
MPOBEPKHU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEE€ BaXXHBIX JIOCTIKEHUN COBPEMEHHBIX TEXHOJOTHMH,
HarpuMep, MPAKTHYECKOTO HCIOIb30BAHMUS PA3JIMUHBIX HCTOYHHUKOB JHEPTUM Ha OCHOBE

3aKOHa NpEBpAICHUA U COXPAHCHUA BCEX U3BCCTHBIX BUIOB OHCPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMsS HANpaBlICHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usydyenus (U3MKM HAa YypPOBHE OCHOBHOTrO oO0miero oOpa3oBaHUs Y

oOyuatomerocst 6yayT c(hopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (hU3NUECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHUBHOMY Y4YaCTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUYMMBbIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHIKCHUN (PU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTU YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCHIPUATHE ACTETUUECKUX KadecTB (PU3NYECKOH HayKu: €€ rapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (U3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

- pa3BUTHE HAY4YHOI JII0O03HATENBHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHHE IEHHOCTH O0€e30MacHOro oOpa3a >XH3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaKHOCTH TMpaBWJI OE30MaCHOTO TIOBEACHUS Ha TpPaHCIOpTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

- c(popMHUPOBaHHOCTH HaBBbIKAa pedIIeKCUH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTMBHOE Y4acTHe B PEIICHUHU MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa3oBaTebHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U (PU3NICCKUX 3HAHUIA,

- HHTEpeC K MPaKTHYECKOMY U3Y4YEHUIO Ipodeccuil, CBSI3aHHbIX C (PU3UKON;

7) 3K0JI0rH4ecKOro BOCIIMTAHUSA:



o - OpI/IeHTaI_II/IH Ha HpI/IMeHCHI/Ie (1)1/131/II-IGCKI/IX 3HaHHI>'I JUIA pemeHmI 3a1a4 B O6HaCTI/I
OKPYJKaIOIeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUN
JUISL OKPY>KAIOILEH CpeJibl;

® - OCO3HAHHUE IIO0ATHHOTO XapaKTepa IKOJIOTHICCKUX MPOOJIEM U ITyTEH UX PEIICHUS;

e 8) aganTauuM K M3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

L - HOTp€6HOCTb BO B33HMOI[CFICTBHI/I HpI/I BBIITOJIHCHUHN I/ICCJIGI[OBaHI/Iﬁ nu HpOCKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSIM JIPYTHX;

® - [IOBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO eI TSIBHOCTD;

e - TOTpeOHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHWH, B TOM 4HcIe (OPMYIHPOBATH WJIEH,
MTOHSATHS, TUIIOTE3bI O (PU3HMYECKUX OOBEKTAX M SIBJICHUSIX;

® - OCO3HaHHE NePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

¢ - [JJAHUPOBAaHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MYECKHUX 3HAHUM;

L] - CTpeMJIeHI/Ie aHaJII/ISI/IpOBaTI) 1 BBISIBJIAATH B3aUMOCBSI3HU HpHpOIH)I, O6III€CTB3, N 3KOHOMUKH,
B TOM YHCJIE C CIIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

e - OLEHKA CBOMX JCHCTBUH C YYETOM BIMSHHUSA HA OKDPYXKAKOLIYyI0 CpPEeAy, BO3MOKHBIX

r100aIbHBIX HOCJIC,HCTBI/Iﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOCHHSI MpOrpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT cQOpMHUpPOBAHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
BKIIIOUAIOINIME TIO3HABATENbHBIE YHHBEpCaJbHbIe YyueOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE

YHUBeEpCaJbHblE YUeOHbIE IeHCTBHS, PETYIATHBHbBIE YHUBEPCAIbHbIE YUeOHbIE ICHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

ba3oBble JJornueckne geicTBUs:
® BBIABIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHHI);
® YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(UKAIINN, OCHOBAHUS TSI 0000IICHUS
Y CpaBHEHUS,
® BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHsSI B pacCMaTpUBAEMbIX (paKkTax, JaHHBIX U

Ha6J'IIOI[eHI/IHX, OTHOCAIINXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSIM,



BBISBJISITH TTPUYUHHO-CIICICTBEHHBIC CBSI3W TMPU U3YYECHUU (PU3UYECKHX SIBICHUN U
IIPOLIECCOB, JIeNaTh BBIBOJBI C KCIOJIb30BAaHUEM JECIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJTFOUCHUM, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3X (PM3UICCKIX BEITUYNH;

CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco® pemieHus yueOHOW (du3nueckod 3anauu
(cpaBHEHHE HECKOJIBKUX BApHAHTOB PEIICHHUs, BBHIOOpP HamOoJee MOIXOJSAIICTO C

y4E€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIbBIT, HECIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHNE (PU3NUECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHUMOCTHh M JTOCTOBEPHOCTh WH(OPMAIHIO, TIOIYYECHHYIO B XOJI€
MCCJIEI0BAHMS I SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpMYJIHpOBaTh OOOOIIEHUS H  BBIBOABI IO  pe3ysibTaTaMm
POBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKKeE

BbBIABHUI'aTb ITIPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanmeii:

OPUMEHATh pa3iMyHble METO/bl, HUHCTPYMEHThl M 3ampochl MpH TMOHCKe M OoTOOpe
nH(pOpMaLlMU WK JaHHBIX C YUETOM IpeNIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMY NpPEACTaBICHHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMH CXEMaMM, JAWarpaMMaMy, WHOMN

rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

B XoJe OOCyxkJAeHHs Yy4eOHOTro Mmarepuana, pe3yabTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHbBIE Ha PELICHUE 3aa4uy U MOIepyKaHne 01aroKenaTeIbHOCTH OOIIeHNS;
COIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapYKUBATh PA3INYKME U CXOJICTBO TIO3HIINH;

BBIPpAXaTh CBOXO TOUYKY 3PCHUA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBIITOJIHCHHOI'O (1)PI3H‘-I€CKOFO OIIBITa

(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);



NOHUMAaTh M MCIIOJb30BaTh MPEHMYILECTBA KOMAaHIHONH M MHIMBUAYaJIbHOW pabOTHI
IpY PEIICHUN KOHKPETHOH (przndeckoi mpoOiemsl;

NPUHUMATh LEId COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIIpeNeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThHI, JOCTUTAs KAaueCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHMBATh KAa4yeCTBO CBOEro BKJIAJa B OOMMA MHPOXYKT 1O KPUTEPHUSM,

CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeiCcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKux 3HaHUM;

OpPUEHTHPOBATLCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
INPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUH IPYyIIo);

CaMOCTOSITEJIFHO COCTABJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aauyd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IpeUIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAEITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJI€ B XOJ BHIMOJTHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCHUU HAa HAyYHYIO
TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B

YTBCPIKACHUAX HAa HAYUYHBIC TCMbI U TaKOC KC ITPAaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHUUYECKOe
IBIDKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  TPSMOJIMHEWHOE),  TPACKTOPHS,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ynopyras, IUIaCTUYECKasi), HEBECOMOCT,
COOOLIAOIIUECs COCYIbI;

pasnuyats sBieHus (auddys3us, TeII0BOE IBMKEHUE YaCTUILl BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBM)KEHUE, MHEpLHUs, B3aUMOJICIICTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChbI0O BpalLeHMs, Iepejada JaBieHUs TBEPIbIMU
TEJIaMU, KUAKOCTSIMH | Tra3aMH, aTMOC(HEpHOE JaBJIeHUE, ITIABAaHNUE Tell, TPEBPALICHUS
MEXaHUYECKOW YHEPTrHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHUBOW INpHUpOJE, NEHCTBHE CHUJIBI TPEHUS B IMPHUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJOBEKa, NMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIIHCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTh, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tejla, CWia TPEHHs, JaBlieHUE
(TBEpHOro Tena, >KMIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIa, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPTrHsl), IPU OMUCAHUU MPABUIIBHO
TPAaKTOBATh (PH3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYNH, MX 0003HAYCHHS U €MHUIIBI
bu3NYeCKuX BEIMYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTh TIpaUKM H3YUEHHBIX 3aBHUCUMOCTEH

(bU3HYECKUX BEINYHH;



XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIOIb3Ys
IpaBUiIa CIOXKEHUs CUil (BAOJIb OAHOM HpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPaBUIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DJHEpruu, IpU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, IMPOIECCHl W CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NMPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh IMPUYUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONOpoil Ha 1—
2 UW3yYEHHBIX CBOWCTBA (PHM3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadyd B 1-2 JEHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATh (PU3NUYECKHUE BEIMUMHBI B (HOPMYJIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIC, HEOOXOAMMBIE Ui PELICHUs
3a[a4, OLEHUBATh PEATMCTUIHOCTD MOTYYSHHON (PU3NIECKON BETMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU HNOMOIIM (PU3HYECKHX
METO/I0OB, B OIIMCAaHHM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IPEAIIOIOKEHHE
(runortesy), pa3nuyaTh W HHTEPIPETHUPOBATH IOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsIEMble NPEANON0XKEHUs, COOMpPaTh YCTaHOBKY W3
IPEJI0KEHHOTO0 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBOBL;
BBINOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIEPATypbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHHUI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Texa OT BPEMEHU JBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHUS TEJI, CHJIBl YIIPYTOCTH OT YJUIMHEHUS IPYKWUHBI, BBITAJKUBAOIIEH
CWIBI OT OO0BEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIIyOWHBI, HA KOTOPYIO IOTPYKEHO Telo,
YCIIOBUI TJIaBaHUSA TEJN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B

IUTAHUPOBAaHUM y4eOHOTO HCCIIEeIOBaHMsS, COOMpaTh YCTAHOBKY U  BBINOJHATH



U3MEpEHUs, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh PEe3yJbTAaThl MOJy4YECHHOH
3aBHCUMOCTH (DM3MYECKHX BEIUYMH B BUJAE MNPEIIOKECHHBIX TaOMUI] M TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWIAa TPEHHUsI CKOJIBXKEHHUS, [aBJIEHUE BO3yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAass Ha MOrPY)XKEHHOE B JKUJAKOCTb TeJO,
KO3 QHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CIENysl MPEATIOKECHHON
MHCTPYKLIMU: TIPU BHIMOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYCHNE UCKOMOW BEIMYMHBI;

coOuoaTh TpaBWJia TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHLUIBI JCUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBMXKHBIN U
HETO/BIKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOHl Ha WX OmucaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOTIPOBO/A, THPABIMYECKUH TPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HAacoOC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O NpUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30MacHOCTH TpHU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3/IOpOBbSI M COOJIOJCHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpere;

OCYIIECTBIISITh OTOOp HMCTOYHWKOB HH(popManmu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAaHUM U MMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOpast SBJISIETCS MPOTHBOPEUYNBON
WJTH MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HTepHer,
BJIAJIETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C0371aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIC U YCTHBIC COOOIIECHMs] HA OCHOBE 2—3

UCTOYHUKOB MH(popMaruu (prU3n4ecKoro coaepkaHusi, B TOM YHCIIEe MyOJIMYHO JIeNaTh



KpaTKKe COOOIIEHUs O Pe3yJIbTaTax MPOEKTOB MU y4eOHBIX UCCIEOBAHUH, IIPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B
IPyIIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEAUTH 3 BBIIIOJHEHUEM IIJIaHa
JecTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TI'PYIIIH,

BBICTPAaNBAThb KOMMYHHUKATUBHOC B3aI/IMOI[eI\/JICTBI/IC, YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

MCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIIMYECKHE M aMOp(HBIEe Tea,
HACBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHIA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10Jie, MPOBOJHUKU U JUIIEKTPUKH, TMOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIIPHBIE SBJICHMS, HCIApEHUE, KOHJEHCAlMs,
IUIaBJICHUE, KpucTaym3auuss  (OTBEpIEBAHUE), KHIIEHUE,  Terulonepenadya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3apsA0B, ACMCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, ACUCTBME MarHUTHOIO IOJI HAa NPOBOJHHUK C TOKOM, JJIEKTPOMAarHWTHAas
WHAYKIHS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4yucie (U3NYEecCKHe SBJIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWUISIpHBIE SIBJIGHUST B TPUPOAE, KpHUCTaUIbl B mpupoae, uznydenue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IHKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUSA, UCIOIb3Ys QU3NUYECKHE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSAsS SHEpPrus, KOJUYECTBO TEIIOTHI, YyHAEIbHAas

TEIIOEMKOCTD BCIICCTBA, YACJIbHAd TCIUIOTA IUIABJICHUA, YACJIbHAA  TCIJIOTA



napooOpa3oBaHus, yJeiabHas TEIUIOTAa CTOPAaHMs TOIUIMBA, KOY(PPHUIIMEHT MOJE3HOTO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/YyXa, JJIEKTPUYECKUU
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONMKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHUI CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaueHHSI M eIUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3MUYECKHE SBJICHUS W TPOIECCHI, HCIONB3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMUHETUYECKOM TEOpPHH CTPOEHHUS BEIlECTBa,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ydacTka nenu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUs
SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEeMaTUYeCKOEe BBIPAXKEHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyaIui PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
IMPUYNHHOCIEACTBEHHbBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKMX MIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEMN;

pemarh pacu€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHus, IPOBOAUTH PacuEThl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOXKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tesl (KamWUISIpHBIE SIBIEHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH TMPOIIecca OCTHIBAHUS U HarPEBAHUS MPU U3TYYEHUH OT LIBETa
u3Myyarouie  (morjomaromnieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIEPATYPbl JKUAKOCTM U IUIOIIAAUM €€ IIOBEpXHOCTH, DJEKTpU3alus Tel U

B3aI/IMOI[eI‘/JICTBI/Ie QJICKTPHUYCCKUX 3apsa0B, B33PIMO,II€I>1CTBPI€ INOCTOAHHBIX MAarHuToOB,



BU3YalIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (opMynupoBaTh TNpoBepsieMble MPEANOJIOKEHHU, CcOOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO O00OpyIOBaHMS, OMNHUCHIBAaTH XOJA OMNbITA U
(dbopMynTUpOBaTH BBIBOJIBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BJIaKHOCTH BO3]yXa,
CWJIBI TOKA, HANpPSUKEHUS C MCIIOJIIB30BAaHMEM aHAJIOTOBBIX MPUOOPOB U JaTUYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH C Y4ETOM 3aJaHHOM
a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOJIMTH MCCIICIOBAHKUE 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIWYWHBI OT JPYroM C
UCIIOJIb30BaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, MJIOIIAIU MOMEPEUYHOT0 CEYCHUS U YACIbHOTO COMPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha POBOJIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbHOTO U MAapajuIeIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHHE, COOMPATh YCTAaHOBKY U BBIMONHITH W3MEPEHUS, CIeays
MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3YJIbTAThI MMOJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIMI ¥ TpauKOB, 1e€JaTh BHIBOJBI 110 PE3yIbTaTaM HUCCIIEIOBAHUS;

HIPOBOJUTh KOCBEHHbIE M3MEPEHUs (HU3NUECKUX BEIMYUH (y[enbHas TeIIOéMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOupaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH Mpu padoTe ¢  J1abopaTOpHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYHUK IIIEKTPUUYECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTeNIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U
HEo0X0/1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOMCTBA M W3MEPUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,

TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTaBISATh



CXEMBI DJIEKTPUUYECKHX LIENeH ¢ MOCIEN0BaTEeIbHBIM U MapajuIeNbHbIM COEIMHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30I1aCHOCTH MpH OOpalleHud ¢ NpudbopaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYXKarolleH Cpese;

OCYILLECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B VHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCIIOJIb30BaTh NIPU BBIOJHEHUM Y4YE€OHBIX 33JaHUIl HAYy4YHO-IIOMYJISIPHYIO JINTEPATYpPy
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHble MaTepHuaibl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblEe COOOLIeHHs, 00001as
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEI0BaTENIbCKON
JEATENIBHOCTH, NP 3TOM T'PaMOTHO HMCIOJIb30BaTh M3YYECHHBIN NMOHSITHHMHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacnpenensaTtb 00s43aHHOCTH B TPYIIE B COOTBETCTBMM C IMOCTaBJICHHBIMHU 33JadaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPaUBATh

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pClIaTh KOH(I).HI/IKTBI.

K konmy oOydenus B 9 kijiacce mpeaMeTHBIC Pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHasg TOYKa, TPACKTOpUs,
OTHOCUTENIbHOCTh MEXaHMYECKOIo JABMKEeHMs, nedopMmanus (yrnpyras, miacTuueckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIrO Tella, paBHOBECHE,
MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,

OJICKTPOMArdHvMTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/130py1(OCTB n



JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOINIOHieHus, anbda, Oera- M ramma-
U3JTy4EHUS], U30TOIIbI, SIACpHAs SHEPIETUKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJICHHUE TEeJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyieOaHHs), PE30HAHC,
BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHUE U IIPEIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHNE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEHUATOr0 CIEKTpa HU3JIy4EHUs)
[0 OINKCAHUIO UX XApPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX
naHHOE (pr3MUYecKoe SBICHUE;

pacrno3HaBaTh IPOSIBJICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hclie (PU3NYECKHUE SBJICHHUS B MPUPOJE: MPUIMBHI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE  SBJIEHUS B  MPUPOAE, OHUOJOTMYECKOe  JEHCTBUE  BUIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE JIy4H, PaJHOaKTHUBHOE W3IY4YeHHE TMPHUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIYYEHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONIb3Yysl (PU3HNUECKHE
BEJIMYMHBI (CpEeIHSss U MTHOBEHHAs CKOPOCTb Tella IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MEepPEMEILEHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsS, CUJIa YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Tesla, UMIYJIbC TEJa, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAIbHAS SHEPTUS TeNa, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOM MPYKUHBI, KUHETHYeCcKast
DHEprus, TOJHAas MEXaHW4ecKash HSHEprusi, MepuojJ M YacToTa KojeOaHul, AIWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHHUS
Cpelipl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAUeHUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HNPUHLMII CYNEPIO3ULUU CHII,
IPUHLIMII OTHOCUTENbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPAXEHHUSI M IIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUs 3apsJOBOIO U
MaccoBOro 4YHcCel TIpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBACHATh (hU3HMUYEecKHe MPOLECcChl M CBOWCTBA Tel, B TOM 4YMCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aja4M (OIUPAIOLMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Ys
3aKOHBl M (DOpMysibl, CBsI3bIBarOLIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME HWIIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC ISl PELICHHS,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOI'O 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacno3HaBaTh IpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIONb3ys  ONWCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  NPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHWBATh IPABWJIBHOCTh IOPSAKA IPOBEINECHHS MCCIENO0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, MPSIMOJIMHEHHOE pacpoCTpaHeHue
CBETa, paslio’KeHHWE Oeyloro cBeTa B CIEKTpP, H3Yy4YEHHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs IMpeaMeTra B colOuparouiel nuH3e,
HAOJIIO/IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOrO HAOOpa 000PYA0BaHMS, ONUCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJIUTH MPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHMH, OMpeAessisi CpeaHee
3HaUYCHHE H3MepsieMoil BeaM4MHBI ((HOKYCHOE pPACCTOSHHE COOMparoniell JIMH3bI),

000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);



IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIHOJIH30BAHHUEM
OpAMBIX M3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHU IIPM PABHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TNepuoja KoJeOaHWH MaTeMaTHu4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETa OT yIyla NaJACHUS U
yIiia NpeoMJICHHs OT yIJla MajeHus1): IUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTEIBHO
codupaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBUCUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKOB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCJIEIOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHUE Teja MPU paBHOYCKOPEHHOM JBM)KEHHUM, YCKOPEHHE CBOOOJHOIrO MaJeHMS,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TpeHHsI CKOJBKEHUS, MeXaHHuyeckass pabdora u
MOIIHOCTb, 4YacToTa M MEpHOA KoleOaHUH MaTeMaTHMYecKOro WU MPYKUHHOIO
MasTHUKOB, ONTHYECKas CWJIa COOMpAIoOmIeld JIMH3BI, PaJdOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIIOIHATH
U3MEpEeHus, cileays NPesIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaUEHHUE BEJIMYMHBI U
aHAJM3UPOBaTh IOJIyYEHHBIE pe3yJdbTaTbl C Y4ETOM 3aJaHHOM IMOIPEIIHOCTH
WU3MEPEHHU;

coOmo/iaTh MpaBWJa TEXHUKM O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (PU3MYECKMX MoJeNel: MarepuanbHas
TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYCHYHBIM MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A,
IUTaHEeTapHast MOJIEIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMMUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJIOKEHUS,
paccTosHUS M YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, KaMmepa Buibcona), ucmonb3ys 3HAaHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBl U CXEMATUYHBIE PUCYHKH M3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOLECCOB IMPH PEHIeHUH y4eOHO-
NPaKTUYECKUX 3aj[ay, ONTUYECKHE CXEMbI JJIsi MOCTPOEHHsSI N300paKEHUH B TIOCKOM
3epKajie U coouparolei JTuH3e;

IOPUBOAUTH TPHUMEPHl (HAXOAUTH MHMOPMAIMIO O MPHUMEPax) MPaKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM s OOecredeHus

0e30macHOCTH TPU OOpaIlleHHd C TPUOOpaMHU M TEXHUYECKHUMH YCTPOHCTBAMH,



COXpaHEHHsS 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKaroIlEeH Cpele;

OCYIIECTBIISAITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIHPYsI TOUCKOBBIA 3ampoCc, HAXOIUTh IYyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyYeHHOH UWHGOpMallMu Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH YUYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
bu3nyecKoro cojep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIAJCTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus WHOOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBCHHBIC MMMCHMECHHBIC M YCTHBIC COOOIICHUS HA OCHOBE MH(POpPMAIUU
U3 HECKOJBKHX HWCTOYHUKOB (DH3UYECKOTO COACPIKAHHS, ITYOJUIHO TIPEACTABIATH
pe3yNbTaThl MPOSKTHOM WM HUCCIEN0BATENIbCKONW NEATEIbHOCTH, IPH 3TOM IPaMOTHO
UCIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3MKd u
COIMPOBOXKAAaTh BBICTYIUIEHHE Ipe3eHTaUuell ¢ Y4ETOM OCOOEHHOCTEM ayauTOpuu

CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a HUe HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmmorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cuja TSHKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
' i https://m.edsoo.ru/ff0al778
3aga4 no treme "Cuna tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 14 .
3MepeHne . Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
ce Tera. TIeBecoMoTth https://m.edsoo.ru/ff0a1778
CnoskeHHe IBYX CHII, HAallpaBJICHHBIX
26 10 OJHOM nﬂﬂi’;ﬁ ’ bubmorexa HOK
Ao TP ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue ckoybXeHUS U TPEHHUE MTOKOSI. bubnuoreka [IOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemenune 3aga4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBILIEHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bubnmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Pnnpapmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHUS BO3 HOU
41 o}ti)lcl)I 04YKH 3emiin 3::3y;zI/IMOCTI) bubmorexa LHOK
. - https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec posnyxa. Atmocgeproe ragnenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 al;ﬂezrg oT BLICOTIE)HI; OBHEM bubmmorexa [TOK
AABT abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"”
efcTBHE OCTH U ra3a Ha
47 AleficTene sk UX Tel0 bubnmnoreka [JOK
HOTPYIREHHOC B X o https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOILEH CHIIBI, bubmuoreka [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopuas pabora
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM Mpu
HOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

57

KonTponbHas pabota mo Teme
«/laBeHHE TBEPABIX T, KUIAKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3agay mo TeMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
momHocTh, KITI"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo0.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Baytpennss sueprusi. CriocoObt 1 bubnnoreka [HOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. I3MeHeHNne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue "DiaeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snexTpruueckux 3apsiaoB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I 3JleKTpI/Iqec1<oro Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 . "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3aumoencTBus. [locTostHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENIb TOCTOSHHOTO
Toka. Micnionp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KounTponbhas pabota no teme

66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue il:;:eﬂuﬂ :)I;I[()l;l;z?;fenbﬂme
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa ootz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSIDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
.. o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LlenTp Tsokectu
PaBHOBeCHE MaTepUaIIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas pabora 1mo reme
30 "MeszHqCCK(I))e IBHKEHUE bubmmorexa TOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPyKUHHBINA

MassTHUKHU



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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHMI
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexXaHU4YecKux BoJH. [IposoiabHbIe 1
MONEPEYHBIE BOJIHbI

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHpepeHnius "YIbTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTpPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
P . 7 bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA Bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenue 3aia4y Ha mpyUMeHEHHE bubmmorexa LIOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa)KCHHsI CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonp30BaHne MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paccpTo;IHI/m " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTudyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
74 OnbiTel HetoToHa. Criokenue bubmuorexa [{OK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 MOrIoneHme cBera
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypok-koH(pepeHuus "PagnoakTuBHbIE
p eperiu A but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuu"

Peakiinu cunTe3a u AeneHusd siaep.
Uctounuku sHepruu CoJiHIIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbie PabdOTHI IO KYypC 1 1 Bubmiorexa OK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
sanepHast gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOIMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (UZUUECKUX SBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHUs U eUHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HYOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3alHMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICJCTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7a4ud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, MOJACTABIATH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € y4ETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

NPOBOJUTh KOCBEHHBIE H3MEPEHHUs (PU3MYECKHX BEIHYUH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JIEHCTBUS HU3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OMNHCAaHUS,
UCTONB3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX  SIBICHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_ICﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (PU3NUYECKUE SBICHHUS B MPHPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPAaBUIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

00BSACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJydYeHHOEe 3HaueHue (U3MYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIAaTh BbIBOIAbI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIIOJIB30BAaHUEM TMPSAMBIX H3MEpPEHUIL:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIMOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAuYEHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK HHGOPMAITUU (PU3UUECKOTO COJIECPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JOTIOTHUTETIBbHBIX HMCTOYHUKOB BBIACNATh HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4dHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO03/aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpefﬁeHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

OMKCHIBATh M3y4YCHHBIE CBOWCTBA Ten U (DU3UYECKHE SBICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYWH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘16CKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIEAO0BaHUS, BBIACIATH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JTUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DPUKCHUpPOBATH pE3yJIbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMyIHpys TOWUCKOBBIA  3ampoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cethu  MHTEpHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJiepXkKaHus, MyOJIMYHO NIPEACTABISTh PE3yJIbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTh TIPYINIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O IMpUpoAe. SIBICHHUS NPUPOJBL.
duznueckue SABICHUA: MEXAHHYECKHE, TEIUIOBbIC,

QJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y“IHHIZ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'0O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 110 TMPOBCPKE TUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN ¢ TOMOIIbIO MOJIENIEeN

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOsIHUM.
#eHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#H##Par###lI3mepenue  TemmepaTypbl NpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHNA O CTPOEHNUN BELIECTBA

2.1

#HHPar###CTpoeHue BelecTBa: aToMbl U MOJIEKYJIbI, UX
pazMepbl.  OmbITHI,  JIOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/lpwokenne  dacturr  BemectBa.  CBs3b
CKOPOCTH  JBIDKEHHS  YacTHI[ C  TEeMIIEpaTypowu.

BpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




#H##Par### ArperarHple COCTOSIHHUSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX W MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco00OeHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BaHueM pororpaduii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

paciIMpeHusl ra3oB.
#HHHPar###OnBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
H#H#HPar###CropocTs. Cpennsis CKOPOCTb pu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuuH. B3ammonelctBue
3.3 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #i#Par###InotHocTe  BemiecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BellleCcTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
' IIOMOUIBIO AUHAMOMETPA
37 ###HPar#H#IBnenue Tarorenus u cuwia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenue Ccujl, HaMpaBJICHHBIX 110 OJHOU
' npssMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIBKEHHUS Opycka WM IIapukKa IIo0
HAKJIOHHON  T1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus: (aeopmariiu) mpy>KUHbBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa COMPUKACAIOIINXCS IOBEPXHOCTEN

®u3ndecKue SIBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
pPasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHHUKE

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, OAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS H
YBCIIUUCHUA OaBJICHUSA
JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razami. 3akoH Ilackang. ITHeBMaTUYeCcKre MaIIMHEL

3aBUCUMOCThH JaBJICHU S KHUIKOCTHU oT FJ'Iy6I/IHI>I.
I'mapocratnueckuit napagokc. CooOIaromecs cocyabl.

FI/I}lpaBJ'II/I‘-ICCKI/Ie MEXAaHU3MbI

AtMmocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
CYIIECTBOBaHMs BO3AYHIHOMH 000m04Yku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3smepenne armocdepnoro napnenus. [IpuGopbr mis

HU3MCPCHUA aTMOC(I)CpHOl"O JaBJICHUA

4.7

JlelicTBUE XUIAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
Teno. BrelTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue paboTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpyKEHHOH B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAKOLIEH CUJIbl, JECHCTBYIOLIECH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIIKMBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOAKM W OmpeaesneHue €€

rpys3ononb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUTABAHHC

pBIO

411

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONpPOBOJA, THMJPABIMYECKUN TIpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' miockocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
58 ITonHass MexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs HU
' COXpPaHEHHsI MEXaHUYECKOH dHEepruu
5.9 [TpakTrueckue paboTHI:




###Par###Onpeneneaue pabOTHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenme KIIJI HakJIOHHONM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHU4YeCKOH OHEpIrun

dusnyeckue sABJICHUS B Inpupoac: pblH4aru B TECIC

5.10
YeJoBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIA H
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTpOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKyn.  OMBITBI,  TOATBEPIKIAIOMIMNE  OCHOBHEIC
MTOJIOKEHHSI MOJIEKYISIPHOKHHETUIECKON TeOpUHU
Mopgenn  TBEPAOrOo, IJKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHUECKON
TEOPHH
6.4 CMaunBaHUe U KallWJUISIPHBIC SBIICHUS
6.5 TemioBoe paclIupeHue U CxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO JIBM)KEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIUuu: TerIonepeaya i CopepiieHue padoThl
6.8 Bugsl Tennonepenauu: TEMIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KommuectBo  Temwnorel. VYaeiabHasd — TEIUIOEMKOCTD

6.9
BeIlleCTBA
TemmooOMeH u TemIOBOE paBHOBECHE. YpaBHEHUE
6.10
TETJIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBAHNE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBHCHMOCTh TEMITEPATYPbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPaHUs
[Mpuanumel  paboThl  TerioBbix — aBurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersoBble ABUraTeNld U 3aIlUTa
OKpY’Karolllel Cpebl
3aKOH COXpaHEeHHs U MPEBPAIEHUS JHEPTHH B TETIJIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
#A#HPar#H###0OnbITEI 1O  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBapEeHHOM COM WJIH caxapa.
#H##Par###OnbITEL 0 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#H##Par#H##Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

#H##Par###IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIepaTyphl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPIHU TeJNa B pe3ylibTaTe TeIUlonepeaadyn M padoThI
BHEITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMCIIMBAHUH XOJIOAHOM U TOPSYCH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHIPOM.

#H#Par###OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEIIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par#H#Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3JIyXa.

#H##Par#H#Onpenenenue yneabHONW TEIIOTHI IJIaBJICHUS
JBJA.

Ousnyeckue SABICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SIBIEHUS B MPHUPOJE,
KpUCTAJUIBI B TIpupoe, u3inydcane CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aPsI/I0B M PACCTOSIHUS MEXKIY TEJIAMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

nons. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onekrtpuueckass nenb. Cuna ToKa. OJNEKTPUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W  THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTKkoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MarHuTHoe Tmoje 3eMiid U €ro
7.15
3HaUeHHe I )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TMOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
. 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 Omnbitel @apazges.  SBneHuMe  AJIEKTPOMArHUTHOM




naaykuuu. [Ipasuino Jlenna

DIEeKTPOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPH CONTPUKOCHOBEHUH.

HccnenoBanue JelCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJIHHUKY M TUNJICKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON Ienu

IIOCTOSIHHOT'O TOKA.

N3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymupoBaHue HAMPSHKCHHSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PEe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuana.

IIpoBepka mpaBwila CJHOXEHUS HANpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BBIIEISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEpPE3 JAMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJISI TOCTOSIHHBIX MarHuTOB MU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEHCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BBaI/IMO,Z[eI\/'ICTBI/DI KaTylmlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘ICHI/Ie

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JJIEKTPOABUTATES. N3smepenne KIIJ
3JEKTPOJIBUTATEIbHONM  YCTAHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BJICKT];)OMaFHI/ITHOI;'I HHAYKIHUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaITpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE ToJje 3eMiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoicTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJIBTMETp, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEpruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMOIHHEHHOE IBHKCHHE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JIBHKEHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCcKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopoctu. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 H#HPar#H#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#A##Par####Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS,
513 CWJIa TPCHHUS ITOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocbio BpareHus. MomeHT cuiibl. LleHTp TspkecTn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
PaGora cmn Tskectw, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PabOTHI
893 [loTenumaneHass dSHeprus Tela, MOAHATOTO HaJ
' ITOBEPXHOCTHIO 3EMIIH
8.24 [ToTenuuanpHas 3HEPTUs CKATON MPYKUHBI
#H##Par###Kunetnueckass  sHeprusa.  Teopema o
8.5 KUHETHUYECKON SHEPrUun
8.26 H#HHH#Par###3akoH coxpaHeHUs: MEXaHUYECKOM dHeprun




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEHHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psJg  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWIbl HOpPMaJIbHOTO JdaBieHusa. OrmnpenencHue
KOd(pQUIIMEHTa TpPEHUs CKOJbkKeHus. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tela II0
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIIBI  YyOPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCTIONb30BAaHUEM  HEMOJABI)KHOTO M TOJBHIKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBBI,
nBukeHue maHeT COJIHEYHOM CHUCTEMBbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYUKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHMI: TIepUO/I, YacTOTa, aMILJIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue suepruu npu KojaedaTenbHOM ABHKEHUN
0.3 3aryxatomue koneOanus. BwIHYyXaeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckre BosIHbl. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IponosnbHBIE M MONEpeYHBIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHU4YeCKUe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3ByK
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHW
MaTeMaTHYECKOTIO MasiTHHKA.
Onpenenenne 4YacTOTBl M HepuoAa  KoyeOaHWi
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruo/ia KoJieOaHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0
9.9 TexHuyeckue YCTPOMCTBA: D3XOJOT, HUCHOIB30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B TpUpoAe: OHOJIOrHYecKoe

10.5 JENUCTBHE BHJIIMOTO, yIbTPapuOIETOBOIO u
PEHTT€HOBCKOTO U31y4eHUM

106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAardiMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacrpocTpaHeHHe CBETa
Ortpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JIunza. Xop j1yyen B IMH3e
116 OnTudeckass cuctema ¢oroamnmnapara, MHUKPOCKOMA U
' TeJecKora
117 I'maz kak omnrtuyeckas cucrema. biauzopykocts u
' JTaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpaibHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaKeHHS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
###Par#Ht#13yuenue  XapakTepUCTHK  M300paskeHus
MpeaMeTa B IUIOCKOM 3€pKae.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MIPEIOMIICHUsI CBETOBOTO Jiyda OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpenenenne  (QOKYCHOTO pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
H#HHHPar#H##OnbITEL 1O pa3joKeHUIo Oeyoro cBera B
CIIEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSATHIO IIBETA MPEIMETOB
P UX HAOIIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
dusnyeckue sBIeHUs B mpupone: 3atMeHus CoiHia u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAENIb aTroMa.
' Mogaens aroma bopa
199 Hcnyckanue U MorjoueHue cBera aroMoM. KBaHTHI
' JIuneliyaTele CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO szipa. M30Tons!
195 PaguoakTtuBHble npespameHus. llepumon momypacmana
' ATOMHBIX s7IEp
s SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U
' MaccOBOI0 YHCEl
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JlelicTBHE  paJMOAaKTUBHBIX
' M3JIy4EeHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO oHA
@dusnyeckue SABIEHUS B IPUPOJE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIYyYEHHE MNPUPOJHBIX MHHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX W3JIyYEHUU Ha OpPraHU3M
YeJIoBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMMHOIO amnmapara M CHUMBOJHUYECKOTO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
CcOOJIOICHHs TIPaBIJI OE30MaCHOTO TpyAa: HaOMIOJACHUE (PU3MUSCKHUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HauEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3aadyH,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
OPOBOJUTH PACUYETHI M OIEHUBATH PEATUCTUYHOCTH IOJYYEHHOT'O
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs M HPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM HayYHO-IOMYJISIPHYIO JIUTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHUS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna AJis
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, TMPOCKIIHH
MEPEMEILCHUSA, IyTH, KOOPAWUHATHI MPH PABHOMEPHOM MPSAMOIMHEUHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmyInibl 111 TPOCKUHUHM TEPEMEIICHUs, MPOCKIHUH CKOPOCTH M MPOCKIHHU
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenne. DopMysbl, OMUCHIBAIONIINE CBOOOJHOE MMAaJIEHHUE Teja TI0
15 BEepPTHKAIH (JBI)KEHUE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. — v
=R
®dopmyia, CBSI3bIBAIOIIAs] IEPUOJ] M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHOoCcTh BemecTBa. @opmya i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
111 Fy 4 =-Fp
112 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BBIYUCICHUS MOJYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUCIEHUS CUJIbI TSHKECTH BOJIM3HM MOBEPXHOCTH 3emuu: F = mg.
JBmxenue ranet Bokpyr Connua. IlepBast kocMudeckasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHECHMs MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Ul TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
' I'mppocTaTudeckoe 1aBIeHHE BHYTPH KUJIKOCTH.
@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kojie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO Ha phlYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIbKEHHSI OT CHJIBI HOPMAJIbHOTO JABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBusi paBHOBecHs pplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bune! Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs JHEPTUH B TEIUIOBBIX IpoIleccaX. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa
' napoobpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunanmns! paboTe! TeroBbix apurateneit. KI1/1 reruioBoro asurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, TPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /[Ba BUIa 31eKTPUUIECKUX 3apsA0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsgaoB. JleiicTBHE SJIEKTPUYECKOrO TMOJA Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsl), AJICKTPUUECKUE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
Ilpakmuueckue pabomol
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydenus. Peaknuu anbpa-u OGera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHIANBUIAYAIBHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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