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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o Gu3HMKe Ha YpOBHE OCHOBHOT'O 00ILIEr0 00pa30BaHUs COCTAaBIICHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHWK K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOH
obOpasoBarenbHO porpaMmbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoM deaeparbHOn
paboueii mporpammsl BocriuTanus U Konnenuuu npenojaBanus yueoHoro npeamera «Puznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAMpaBlIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH OOYYalOIIMXCS W OPraHU3alUI0 H3yYeHHUs (QU3UKU Ha
JesITeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanuzanuu  TpeboBanuit. ®I'OC OOO K miIaHUPyeMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIpEeIMETHble  CBS3HU
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHuUS.
[Tporpamma o ¢u3uKe yCTaHaBIMBAET pacHpesesieHHe yd4eOHOro MaTepuala 1o rojaam
oOyueHus (mo KJjaccam), NpeJiaraeT NPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3YYEHHUS TeEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHA NPEAMETHOTO COACPKaHUSA U YUETE BOSPACTHBIX OCOOCHHOCTEH
o0yyJarouuxcsi.
[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOILHU YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MpEeIMETY.
OwusnKa SBISAETCS CHCTEMOOOPa3yIONINM TSl €CTECTBEHHO-HAYYHBIX YI€OHBIX MTPEIMETOB,
MOCKOJIBKY (pM3MUYECKUe 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB M SIBJICHWH, U3y4aeMbIX XUMUEH,
Ouosioruei, actpoHoMue U Gusnueckoil reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Hambosiee SICHble 00pa3lbl NPUMEHEHHS HAyYHOIO METOoJa
MO3HAHMsI, TO €CTh CIIOCO0A MOJIY4EeHUS JOCTOBEPHBIX 3HAHUN O MUpE.
OpHa W3 TIaBHBIX 337a4 (QHU3HMUECKOro o0pa3oBaHUs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH U HHTEpeca K Hayke Yy
o0yJaronuxcs.
N3yuenne ¢usnkn Ha 0a30BOM YpOBHE TMPENIOJaracT OBJIAJCHUAE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMH, XapaKTePU3YIOLIMMHU €CTECTBEHHO-HAYUHYIO IPAaMOTHOCTb!
® HAy4YHO OOBSACHATH SBIICHUS,
® OLIGHUBATh U MIOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEI0BaHMS;
® UHTEPNPETHPOBATH JIAHHBIE W MHCIOJIb30BaTh HAYYHBIE J10Ka3aTeNbCTBA MJIs
MIOJTyYCHHUST BBIBOJIOB.
[lenn w3yuyeHus (U3MKU HA ypPOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS ONPEICICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pu3nka» B 00pa3oBaTeNIbHBIX OPraHU3aLUAX
Poccuiickoii @enepauuy, peaau3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBL,
yTBepxka€HHON pemenneM Koimmermn Munncrepersa npocsenieHuss Poccuiickont denepannn
(mpotoxoit ot 3 nexabps 2019 r. Ne [TK-48H).
Henu nzydyenus PpU3NKH:
e [pHOOpETEeHHWE HHTEpeca M CTpeMJICHHMsI OOydaroluxcs K HaydHOMY H3yYEHUIO
IPUPOBI, PA3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TPEICTABICHWA O HAYYHOM METOAE TIO3HAHUS ¥ (OPMHPOBAHUE
UCCIIEI0BATENILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3yUeHHs] OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME NPEACTABICHUN O POIM (PU3MKM U Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE TPEJACTABICHUH O BO3MOXKHBIX cdepax Oyayuied mnpodeccnoHaIbHON
NEeSATETFHOCTH, CBA3aHHOM ¢ (PM3UKOM, TOATOTOBKA K JIaJbHEUIIIEMY 00YUEHHIO B 3TOM
HaIpaBIICHUH.

JlocTikeHne STHX Ienedl mporpaMMmbl MO0 (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISIYIONMINX 3a/4a4:

e npuoOpeTeHne 3HAaHUK O IUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHHMUYECKHUX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHEe YMEHHH ONMUCHIBaTh M  OOBICHATH (PU3MYECKHE SIBICHUS C
MCIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHU;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C HCIIOJIB30BAHUEM
¢buznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4;

® Dpa3BUTHE YMEHHUH HAOMIOJaTh TPUPOAHBIC SIBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble paboOThl M SKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C MCIOJIb30BaHUEM
M3MEPUTENbHBIX TPHOOPOB;

e ocBoeHHE NpUEMOB paboTHl ¢ HHOpMalMel (U3NYECKOTO COJEp:KaHus, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHMSX (HU3UKH, aHAIM3 U KPUTHYECKOe
OLICHMBaHHE UH(OPMALINH;

® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATBHON eATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHKCHHUAX (PU3MUECKON HAYKH.

Ha uzydenune ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS
otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 4acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMMe 1o GHU3MKE MepedeHb JabopaTopHBIX PadOT U ONBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapakTep, YYWUTENb JAelaeT BhIOOp NMPOBEACHHS J1a0OpaTOPHBIX paboOT H
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuXcs, CIIUCKa HIKCIIEPUMEHTAIBHBIX
3a1aHUMH, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 9K3aMeHa 110 (pu3uKe.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3neua 1. ®Pusnka u e€ posib B NO3HAHUM OKPY KAIOIIEro MUpA.

®dusuka — Hayka o npupoje. SAsnenus npupoxasl. GusndecKkue SABICHUA: MEXAHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMUUMHBL M3Mepenue ¢usnueckux BenuunH. Duszndeckue MTPUOOPHI.
[TorpemHocTs U3MepeHnid. Mex1yHapoaHas CUCTEMA €IUHHII.

Kak ¢u3uka m apyrue ecTeCTBeHHbIE HayKH M3y4aroT MpHUpoay. EcTecTBeHHO-Hay4YHBIN
METOJI TO3HaHMs: HaOJIOJEHHE, IOCTAaHOBKA HAy4YHOT'O BONPOCA, BBIABM)KEHHE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OOBsACHEHHE HalmomaeMoro sBieHus. Onucanue
(GU3UYECKUX SIBICHUH C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMS.

2. Owuszuueckue NpuOOPHl U MPOLEAYPa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM M IH(PPOBBIM

pudopoOM.

Jlabopamopuvie pabomut u onvimol.

1. OmpeneneHue LEHbI JeEHHs LIKAIbI U3MEPUTEIBHOTO NpHoopa.

W3mepenne pacCTOSHUM.

3. Uzmepenue 06bEMa XUAKOCTH U TBEPAOTO TETA.
4. OrmpeneneHue pa3MepoB MajbIX TEIL.
5. H3mepenme TtemmepaTypbl INpH TIOMOIIM >KMJIKOCTHOIO TEPMOMETpAa M JaTyUKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccieoBaHUd IO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJNETA IIApUKAa,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBEAEHUSI 0 CTPOCHUM BellecTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYNbl, MX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTHU JIBMXKCHHSI YacTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nmBwxkenue, nuddysus. BzanMopeiicTBue dYacTHI] BEIIECTBA: MPUTSIKEHUE U
OTTaJIKWBaHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaymMyeckux) Teia. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHneM. OCOOCHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JIBHYKEHHS.

2. HaGmoaenue nuddyszun.

3. HaGmrogenue siBieHHid, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WM OTTAJIKMBAHHEM YaCTHUIL

BEILIECTBA.

Jlabopamopusie pabomot u onvimol.

1. OrueHka AuaMeTpa aToMa METOAOM PsIIOB (C UCIoNIb30BaHueM (oTorpaduii).

2. OmbITHI IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3aUMO/IeiiCTBUE TeJl.



Mexanuueckoe JBHXKeHHE. PaBHOMEpHOEe W HepaBHOMEpHOe ABMkeHue. CKOpOCTb.
Cpenssist CKopocTb IPY HEPAaBHOMEPHOM JBHUKEHUM. Pacy€T myTH ¥ BpeMEHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEPIWU. B3auMoaeilcTBuEe TeN Kak NMPUYMHA HW3MEHEHUS
CKOpOCTH JBMXEHHS Teld. Macca kak Mmepa uHepTHocTH Tena. [lnmoTHocTh BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucThka B3aumojeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHnue cuiibl ¢ TOMOLIbIO TUHAMOMETpa. SIBJIeHHe TAroTeHus ¥ cuiia TskecTH. Cuia TshkecTu
Ha Ipyrux mianerax. Bec tena. Hesecomocts. CnoxxeHue cuil, HallpaBiIEHHBIX M0 OJHOU MPSIMOM.
PaBHonelicTByromas cui. Cuia tpeHus. TpeHne CKOIbXEeHUs U TpeHHe MOKos. TpeHue B mpupojie
U TEXHHUKE.

Hemoncmpayuu.

Habitoienue MexaHu4ecKkoro JBUKEHUS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHUS.
HaGmntoneHue siBleHUs] MHEPLIUU.

Habnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBHUH Tell.

ke wnNe

CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOK.
ﬂaﬁopamopuble padomul u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHS (IIapuKa B >KHAKOCTH, MOJEIHU
AIEKTPUUECKOTO aBTOMOOUIIS U TaK Jlajiee).
2. OmnpeneneHue cpeiHel CKOPOCTH CKOJIBXKEHHS OpycKa WM IIapuKa M0 HAKIOHHOH
IJIOCKOCTH.
3. OmnpeneneHne WIOTHOCTH TBEPIAOTO TENA.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyXKUHBI OT
IIPUIOKEHHOM CUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Teja U
XapakTepa COIMPUKACAOIIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH M Ta30B.

Hasnenue. CriocoObl yMEHBIIICHUS ¥ YBEJIMUEHUS J1aBiieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIEHU ra3a oT 00bEéMa, Temreparypsl. [lepenaya qaBneHust TBEPABIMU TEIAMU, KUIKOCTIMHU U
razamu. 3akoH [lackans. ITHeBMaTHMueckue MamuHbl. 3aBUCUMOCTh JABICHHS >KUJIKOCTH OT
rnyOunbl.  ['mapoctatnueckuid  mapagokc. CooOmaromuecs cocynbl. ['mapaBnuyeckue
MEXAHU3MBI.

Atmocdepa 3emin u atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
o6onoukn 3emmu. OmbiTr Toppuuennu. M3mepenue atmocdepHOro MaBieHUS. 3aBUCHMOCTH
atMoc(epHOrOo JaBieHHS OT BBICOTHI HaJd YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE )XKUIKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BelTankusaromias (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3myxornaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHHUA raza OT TEMIEPATYPHI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

3. Coolmaronirecs CoCy/Ibl.
4. T'uppaBinnyeckuil rmpecc.
5. IlposiBnenue nercTBus aTMOC(PEPHOTO JaBIICHHUS.



3aBUCHMOCTh BBITAIKUBAIONMICH CHJIBI OT O00bEMa MOTPYKEHHOW dYacTH Tela |
IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

VcnoBue 1uUIaBaHUs TEJ: TUIABAaHUE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B XKHUIKOCTb
4acTH TeJla.

OmnpeneneHnue BbITAIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.

ITpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOLIECH CHIIBI, AEUCTBYIOLIEH Ha TENO B )KUJIKOCTH,
OT Macchl Tena.

OnbIThI, 1€MOHCTPUPYIOLUE 3aBUCHMOCTb BBITAJKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJIO B KHJKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHME JIOAKUM M OIpEACIICHUE €€
IPY30I0ABbEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanundeckas pabota. MOIIHOCTS.

[TpocTeie MEXaHU3MBI: pbIYar, OJI0K, HAKJIIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[IpumeneHue mpaBuiIa paBHOBECHS pblyara K OJ0OKy. «3osoToe mpaBmio» mexaHuku. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusa. Kunernueckas u noreHiuaibHas sueprus. [Ipespaiienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHHU B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepsl NPOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomut u onvimol.
1. Omnpenenenne paOOTHl CHUIBI TPEHUS TPU PABHOMEPHOM JIBIKEHUM Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. MHUccnenoBanue ycioBui paBHOBECHS pblyara.
3. Hsmepenne KII/l HaKJIOHHOM IIIIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTuu.
8 KUIACC

Pa3nen 6. TenioBble siBiIeHHS.

OCHOBHBIE MOJOKEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHUA BellecTBa. Macca
U pa3Mepbl aTOMOB W MoOJEKyd. OMNbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSHUIM BellecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CMauuMBaHUE M KanWUIIpHbIE sBIeHUsA. TerioBoe
paclIupeHHe U CxKaTHe.

Temnepatypa. CBsA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHUS YaCTHILL.
BuyTtpennsis sneprus. CrniocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUH: TeIUIoNepeadya U COBEpIICHNE

paboTHI.

Buapr TCIUIonepeaavu: TCIUIONPOBOAHOCTh, KOHBCKI U, U3JTYYCHHC.



KonnuecTBo TemynoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepAeBaHUE KPUCTATLTHYECKHX
BEIIECTB. YCNbHAs TemioTa IaBieHus. [lapooOpasoBanme u koHueHcanms. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIIEPATYphl KUIICHHUSI OT
aTMoc(epHOTro JaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus ToIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuniuner pabotel TeruioBbiX auratenei KIIJ[ TemmoBoro asuratens. TertoBbie
JIBUTATEIH U 3alIUTa OKPYXKaIOLEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHUKEHUS.
Ha6monenue nuddysum.
Habmtoienue siBleHMi CMauMBaHUsI U KaMMJUTSIPHBIX SBJICHHM.
Habmtoienue TemaoBoro pacimpeHust Ted.
W3menenue naBiaeHus ra3a npu U3MEHEHUH 00bEMa M HATPEBAHUU WUJTU OXJIQXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsbl.
Bunsl Temionepenayu.
OxJnaxaeHue Ipy COBEpIICHUH PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIAMH.
. CpaBHeHHE TEMIIOEMKOCTEN pPa3INYHbIX BEILIECTB.

LN R WNRE

[ T
= O

. HaGaronenue kurneunus.

[EY
N

. Habmroienue nocTosiHCTBa TeMIEpaTyphl MPH TJIaBJICHUH.

13. Moenu TeIOBRIX IBUTaTEICH.

Jlabopamopuwsie padbomot u onvimol.

1. OmbITHI IO OOHAPYKEHUIO ACWCTBUS CUI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnbITHI 10 BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OMbITE IO Ha6J'II-O)I€HI/IIO TCIIJIOBOI'O paCliupCHUA ra3oB, )KI/I}IKOCTGfI n TBép}:[BIX TEIJI.
Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IIIIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3[AyXa OT €ro o0béMa u
HarpeBaHusd UKW OXJIAXKJICHUA.

6. IlpoBepka THUMOTE3bl IUHEHHOW 3aBHUCHUMOCTH JJIUHBI CTONOMKA KHJIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEMITEPATYPHI.
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7. HaOmronenue usmMeHeHHs] BHYTPEHHEH 3HEpruM Teja B pe3yibTare TeIvlonepenayu u
paOOoThl BHELIHUX CHIIL.
8. MHccrnenoBanue siBICHHS TEIIOOOMEHA NMPH CMEIINBAHUM XOJIOJHOM U ropsiueii BObI.
9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOAOH MpH TEIUIOOOMEHE C
HarpeThiM METAITMYECKUM LUIUHIPOM.
10. OnpeneneHue yneabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBaHue npouecca UCIapeHust.
12. OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIBJA.
Paznen 7. DiiekTpryeckue 1 MarHuTHbIE SIBJICHUS.
OnexTpusanys Ten. J[Ba poja 31eKTpUYeCKuX 3apsaaoB. B3aumozeiicTeue 3apsKeHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHUJIbI B3aUMOJICHCTBUS 3apSDKEHHBIX TeJl OT BEJIMUYMHBI 3apsAa0B U
paccTOsIHUS MEXy TEIaMH).



Onexrpuueckoe noisie. Hanpsok€HHOCT dekTpuyeckoro nosd. IIpuHnun cynepnoznnuun
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJeMEHTapHbIA 3jekTpuueckuil 3apsn. CrpoeHue
aTtoma. [IpoBOAHUKY U TUAJIEKTPUKHU. 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3aps/a.

OJEKTPUYECKUH TOK. YCJIOBHS CYILIECTBOBAaHUS JIJIEKTPUYECKOrOo TOKa. McTOYHMKM
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onexrpuueckas uenb. Cwia ToKa. OJeKTpudeckoe HanpspkeHue. CoNpoTHBIIEHUE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJICHHE BellecTBa. 3akoH Oma 118 ydyacTka Lelu.
ITocnenoBarenbHOE U MapaIENbHOE COETUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTpUUYECKOro ToKa. 3akoH J[koyns—JIenna. DnexTpuueckue Lemnu
U IOTPEOUTEINN SIIEKTPUIECKOM 3Hepruu B 0bITy. KopoTkoe 3aMbIkaHUeE.

[TocrositHHBIE MarHuTHEL. B3aumMopelcTBHE IOCTOSHHBIX MAarHuTOB. MarmutHoe IIoJe.
MarnautHoe nosie 3eMJIM U €T0 3Ha4eHue i Ku3HU Ha 3emute. OnelT OpcTena. MaruutHoe nose
ANEKTPUYECKOTO TOKA. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHHUKE. J[eHCTBUE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOIO TOKa. Mcmosb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter @apagnes. SIBieHue  dnekTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYSHHUS JJICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DJeKTpu3aius Tel.

JIBa poza 31eKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJl.
YCeTpolCcTBO U JEHCTBHE 3IEKTPOCKONA.

DIEeKTPOCTaTUYECKAsk HHIYKIIMSL.

3aKOH COXpaHEHMs IJIEKTPUUECKUX 3aps10B.

ITpOBOAHMKY U TUAIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TIOJIA.

M cTOYHMKY ITOCTOSIHHOTO TOKA.

W Nk WN R

JleficTBHS 2EKTPUIECKOTO TOKA.
. DJNEKTPUUYECKUHN TOK B JKUIKOCTH.
. "'a30BbIit pazpsi.
. U3mepenue cuiibl TOka aMIepMETPOM.
. I3mepenue 31eKTpUYeCKOro HaMPsKEHUST BOJIBTMETPOM.
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. PeoctaTt u MmarasuH COnpOTUBIIECHUN.

. BzanMoielicTBre MOCTOSIHHBIX MarHUTOB.

. MozenupoBaHre HEBO3MOXKHOCTH pa3/Ie/ICHUS IMOJTOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.
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. MarauTHoe€ 1oJje ToKa. DJIeKTPOMAarHurT.

N
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. [lelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DJNEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBieHUs 3JEKTPOMArHUTHON UHYKIIMH.

. OnbrTel @apages.

. 3aBUCHMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCJIIOBUN €r0 BOSHUKHOBEHHSI.
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. DIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopuwie pabomut u onvimol.

OnBITHI MO HAOTIOECHUIO DNIEKTPU3ALUU TeNl HHAYKIIMEH U PU COMMPUKOCHOBEHUHU.
HCCHCI[OB&HI/IC I[eﬁCTBHH QJICKTPUYCCKOTO IT0JIA Ha MPOBOJHUKHA U JTUIJICKTPUKHU.
CoOopxka u mpoBepka pabOThl IJIEKTPUIECKOM IIEMH TTOCTOSIHHOTO TOKA.

V3mepeHue u peryJIMpoBaHUe CHITBI TOKA.

V3mepenue u peryIupoBaHUE HAITPSKESHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCcTOp, OT COMPOTUBICHHUS
pe3ncTopa M HAPSHKEHUS Ha PE3UCTOPE.
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7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHUUYECKOIO  CONPOTHUBIIECHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIAJH ITONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IIpoBepka nmpaBuiia CI0KEHUS HAPSKEHUM IPU MTOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpasuiia il CUIBI TOKA IIPU APAIUICIIBHOM COCAMHEHUU PE3UCTOPOB.

10. Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH AIEKTPUYECKOT0 TOKa, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYILETO YEPE3 JIAMIIOUKY, OT HAPSHKEHUS HA
HEH.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBaHue MarHUTHOTO B3aMMOJICUCTBUS ITOCTOSHHBIX MarHUTOB.

15. 3yyeHre MarHWTHOrO II0JI TIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU W
pa3eieHuN.

16. HccnenoBanue AeNCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOLUE 3aBUCHUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIlPpaBJICHUS TOKA B KaTYIIKE.

18. M3y4yeHne AeHCTBYUSI MATHUTHOTO OJIA HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATES.

20. Nsmepenne KI1/] anexTpoaBurareabHON yCTAHOBKH.

21. OnbITEl 110 UCCIIEOBAHMIO SIBJICHMSI 3JIEKTPOMArHUTHOM MHAYKLHU: HCCIEI0BAaHUE
W3MEHEHUH 3HAYEHUs U HaIIPaBJICHUS NHIYKIHOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanu4yeckue siBJICHUS.

Mexanuueckoe ABuxkeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBWKEHHA. PaBHOMEpHOe mpsMonuHENHOEe JABMXKeHue. HepaBHomepHOe
NpsMOJIMHEWHOE JBH)KEeHHE. CpelHsisi U MIHOBEHHass CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JIBIDKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TIPSIMOTHHEHHOE ABMkeHne. CBoboaHoe najeHue. OmbIThI
lanunes.

PaBHOMepHOE NBHXKEHHE MO OKpYyKHOCTH. Ilepuoa m uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYNEPIIO3HULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cwiia TPEHHUSI CKOJIbKEHUS, Cujla TPEHHS
MOKOS1, APYTHE BUBI TPEHHUSI.

Cuna TAXKECTM U 3aKOH BCEMUPHOIO TSTOTEHUs. YCKOPEHHE CBOOOJHOrO NaJeHUs.
JBwmxenue manet Bokpyr Counnia. [lepBas kocmuyeckasi CkopocTb. HeBeCOMOCTh U eperpy3KkHu.



PaBHOBecue marepuanbHOM TOUKH. AGCOIIOTHO TBEpAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTH.

Umnynec tena. M3menenue umnysibca. Mmnynbc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaxTnBHOE IBMIKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKECTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHumanbHas PHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaGmroeHue MeXaHU4YEeCKOTO JBUKEHHSI Tela OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTed W TPACKTOPUM JBUIKEHMSI OJJHOTO M TOrO K€ TeJa OTHOCUTEIHHO
pPa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS IMPSMOJIMHENHOTO JIBUKECHMUS.

4. HccnepoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBUIKEHHS.

5. HaGnrogenue ABMXEHHS TEa MO OKPYKHOCTH.

6. Habnronenne MexaHMYECKHX SBICHHUH, MPOUCXOIANINX B cucTeMe oTcuéTa «Tenexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTENbHO KaOuHeTa (QU3UKH.
3aBHCUMOCTbH YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIOIIEH HAa HETO CUJIBI.

8. HalGnrogenue paBeHCTBa CUJI PU B3aUMOACHCTBUU TEI.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM JBUKEHUU.

10. IIepenaya umimyibca Ipu B3aUMOJIECHCTBUU TEIL.

11. IlpeoOpa3oBaHust SHEPTHH IPU B3aUMOJICHCTBUN TEIl.

12. CoxpaHeHne UMITYJIbCa MPU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHe UMITYJIbCca MPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBHH.

14. HabmoieHue peakTUBHOTO JABHKEHUS.

15. CoxpaHeHne MEXaHUYEeCKOW YHEPTHH MPU CBOOOIHOM IaICHUH.

16. CoxpaHeHHEe MEXaHUYECKOM SHEPTUU NIPU JIBHKEHHUH TeJla MO/ IEHCTBUEM MPY>KUHBI.

Jlabopamopuwvie pabomot u onvimel.

1. KoncTtpyupoBaHue TpakTa JJIs pa3roHa M JAJIbHEHIIET0 PaBHOMEPHOTO JBHKEHUS
IapyuKa WIH TEJIEKKHU.

2. OmpezneneHue cpeaHe CKOPOCTH CKOJIbKEHHUS Opycka WM ABWKECHUS LIapUKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JBMKEHUM I10 HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnegoBaHue 3aBUCUMOCTU MYTU OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TIpoBepka ruIioTe3bl: €CiIM MPU PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HaualbHOW CKOPOCTH
ITyTH OTHOCATCS KaK PsAJ] HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO
JIaBJICHUSI.

7. Ompenenenue k03QPUIMCHTA TPSHUS CKOTBKCHUS.

8. OmnpeneneHue kECTKOCTH NMPY>KUHBL.

9. Ompeznenenue pabOThl CWJIBI TPEHHUs MpPU PABHOMEPHOM JABM)KEHHUU Tela 110

FOpPI3OHT2U'H:;HOI>i IOBCPXHOCTH.



10. Ompenenenre pabOThl CUJIBI YOPYTOCTH TMPU MOIBEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U TIOJIBHXKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHA COXpPAHEHUS YHEPTUH.

Pa3zgen 9. Mexannueckue Ko0J1e0aHUA U BOJIHEI.

KonebarenbHoe nBmwxkenune. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMi: MEpHOJ, YacToTa,
aMIuTyna. MaremaTuueckuil W NpPYKUHHBIM MasTHUKM. lIpeBpaineHue sHeprum mnpu
K0JIe0aTEeIbHOM JIBHKEHUU.

3aryxatomue KoneOanus. Beinyxnennsie konebanus. Pesonanc. MexaHndecknue BOJIHEI.
CaoiicTBa MexaHnueckux BOJIH. [IponoiabpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHusa. MexaHU4eCKHeE BOJIHBI B TBEPJOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa ¥ BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Ha6mronenue konebanuii e moa JeHCTBUEM CHITBI TSDKECTH U CUITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.

Habmtoienue BBIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

Pacripoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
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HaGmoteHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKycTHYeCcKul pe30HaHC.
Jlabopamopuwie pabomut u onvimol.
1. OmpeneneHue 4acTOThI U MIeproIa KoineOaHu MaTeMaTUYeCKOTO MasiTHUKA.
2. OmpexaeneHue 4acTOTHI U MEPHOJA KOJIEOAHU TPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepuojJia KOJeOaHW TMOJBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TepHoAa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH TEepUOAa KoJeOaHWW Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMNBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD MIEpUoia KoJeOaHuil MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. HW3mepeHue yckopeHUs] CBOOOIHOTO MaIeHUSI.
Pa3nes 10. DeKTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TMOJIe. DJEKTPOMArHUTHbIE BOJHBI. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 351eKTpOMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolcTBa 31EKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeaedoHa.
Pa3nea 11. CBeToBLI€E IBJICHHUS.
JlyueBas monens cBera. Mcrounuku cpeta. [IpsmonuHelHOE pacnpoOCTpaHEHUE CBETA.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Tpenomiienue cBeta. 3aKOH IpeaoMiIeHus cBeTa. [1oHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonbs30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B OITUYECKUX CBETOBOJAX.



JInnza. Xox myweit B nuH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpPOCKONa H
Teneckona. a3 kak onTudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTD.

Pasnosxenue 6enoro csera B cektp. OnbiTel HptoToHa. CliojkeHue CieKTpaabHbIX LIBETOB.
Hucniepcus caera.

Hemoncmpayuu.
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[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.

OtpakeHue cBera.

[Tonyyenue n300pa>keHUit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomineHnue cBera.

ONOTHYECKUN CBETOBOJI.

Xon tydeit B coOuparomei JTuH3e.

Xox JIydeil B paccenBarolel JIMH3E.

[Tony4yenue n300paxKeHUit C MOMOIIBIO JIHH3.

[Tpuniun neiictBus Gporoarnmapara, MUKPOCKONA U TEJIECKOIIA.

10 Mopensb rinasa.

11. Pa3noxxeHue Genoro cBeTa B CIEKTP.

12. [Tonyuenue 6em10ro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimel.

1.
2.
3.

Nowu s

HccnenoBanue 3aBUCUMOCTH yTJia OTPaKEHHSI CBETOBOT'O JIyda OT yriia Ma/ICHHS.
H3ydeHune xapakTepuCTHK N300pa)KeHuUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YTJiIa MPEIOMIICHHsI CBETOBOTO JIyda OT yIJjla MajeHUs Ha
IPaHUIIC «BO3yX—CTEKIION.

[Tomrydenue n300pakeHUIA ¢ TTOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKON CHIIBI COOMPAFOIICH JIMH3BIL.
OTMBITHI 10 PA3I0KEHUIO OEJIOr0 CBETa B CIEKT.

OMmbITBI MO0 BOCHPUATHIO I[BETA MPEIMETOB MPU HMX HAOJIIOJCHHU Yepe3 I[BETOBBIC
(bUIBTPBI.

Pa3nen 12. KBanToBhble siBJeHHS.

OmnsiTel Pesepdopna n mmanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEYaThlie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mogxens aromHoro sapa. M3oronbsl. PannoaktuBHBIE npeBpameHus. llepuon
noJtypacmajaa aTOMHBIX sIZIep.

SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAJ0BOT0 U MAaCCOBOIO YHMCENl. DHEPIHs CBI3U
aTOMHBIX si7iep. CBsi3b Macchl U S3HEpruu. Peakunu cuHTtesa u aeieHus saep. cTouHuku sHepruu
Comniia u 3BE371.

Snepnas snepreTuka. JIeicTBUS paAMOAKTUBHBIX U3JIyYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CriekTpbl U3Ty4EHHsI U TIOTJIOLEHHUS.

CrneKTpsl pa3auyHbIX ra3oB.

CnexTp Bomopoa.

Habnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYUSHHH.

Peructpanus usnyueHust IpupoJHbBIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopHue padomul u onvimol.

1.

HaGHIO,Z[eHI/IC CIIJIOLIHBIX M JIMHEHYATBIX CIICKTPOB U3JIYUCHUA.



2. HccrnenoBaHue TPEKOB: HU3MEPEHUE HSHEPIMM YAaCTUIBI II0 TOPMO3ZHOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000IAI0 NI MOLYJIb.

[ToBTOpUTENBHO--0000IAOIINI  MOAYNb TpeAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUs] TPEAMETHOTO COJIEPKaHHS U ONbITa JIEeATEIbHOCTH, IPUOOPETEHHOTO NMPH U3YyUEHUU
BCETO Kypca (PM3MKH, a TaKkKe JUIsl TOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10
¢buzrke 11t 00ydaromuxcs, BBIOPABIINX 3TOT Y4€OHBINA MPeIMET.

[Tpu u3ydeHnu JaHHOTO MOJLYJISl pEalIU3yIOTCA U CUCTEMAaTU3UPYIOTCS BUJIbI 1€ATEIbHOCTH,
Ha OCHOBE KOTOpPBIX OOECIEYMBAETCS JOCTHKEHME NPEIMETHBIX M MeTalpeIMEeTHbBIX
IUIAHUPYEMBIX PE3yJbTaTOB OO0y4eHHUs, (OPMHUPYETCS ECTECTBEHHOHAY4YHas TIPAMOTHOCTD:
OCBOEHHE Hay4YHbIX METOJIOB UCCIIEIOBAHUS SABJIEHUN IPUPOBI U TEXHUKHU, OBJIaJICHUE YMEHUSIMU
OOBACHATH (pU3MUECKUE SIBIECHUS, IPUMEHS NOJIyYeHHbIE 3HaHUs, pelllaTh 3aJauu, B TOM YUCIIE
KauECTBEHHBIE U KCIIEPUMEHTAIIBHBIE.

[TpyHIMIIHATBHO AEATEIbHOCTHBIM XapaKTep JaHHOTO pa3felia pealu3yercs 3a CYET Toro,
4TO 00y4aroLMeCs BHIIOIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE ITOJIyYEHHbIX 3HAHUHN PAaClO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpYXarolle MpUpoe U OBCEIHEBHOM KNU3HH;

HCIOJIb30BaTh HAay4HbIE METOJbl MCCIEAOBAHNUSA (PU3NYECKUX SIBJICHMI, B TOM 4HCIE AJIs
IIPOBEPKHU TUIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATh HaydHble€ OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOIHH,
HanpUMep, MPaKTUYECKOTO UCII0JIb30BAHNS PA3IMUHBIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
IIPEBPALIEHMS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenne ¢u3nKku Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs HAMpaBJICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U TPCIMETHBIX 06p330BaTeJ'H)HI)IX PE3YIbTATOB.

B pesynerate wu3yueHus GU3MKM Ha YPOBHE OCHOBHOTO o0O0mero oOpa3oBaHUS Yy

oOyuarorerocst OynyT c()OpMUPOBAHBI CIEAYIOMINE JINYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

— TMPOSIBJICHHE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCUMCKON (PU3NYECKOM
HaYyKHU;

— IEHHOCTHOE OTHOILICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

— FOTOBHOCTHh K aKTUBHOMY yYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HaHWEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX ITPHUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) 3¢TeTHYECKOro BOCIIUTAHUS:

— BOCIIPUATHE ACTETUYECKUX KAayecTB (PU3MUECKON HAyKU: €€ rapMOHHYHOTO MOCTPOCHHS,
CTpOroCTH, TOUYHOCTH, JTAKOHUIHOCTH,

4) 1EHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3UYECKON HAyKHW KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, HUHTEPECA K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) dopMupoBanus KyJLTYPHI 310POBbSI M IMOLMOHAJILHOTO 0J1ar0NOJTYyYHA:

— OCO3HaHHe IIeHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaKHOCTH MPaBHII 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, C AMEKTPUIECKUM U
TCIIJIOBBIM O60pyﬂOBaHI/ICM B JOMAIIHUX YCJIOBUAX;

— c(OpMUPOBAHHOCTH HaBbIKa peICKCUH, TPU3HAHIE CBOETO MpaBa Ha OIIUOKY U TaKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;

6) Tpya10BOr0 BOCIMTAHMSA:

— aKTHUBHOE y4acTHE€ B PEIICHUHU MPAKTUUYECKHUX 3a/ad (B paMKax ceMbU, 00pa30BaTEIbHOU
OpraHu3aIiH, Topo/a, Kpast) TEXHOJIOTUYECKON U COIMAIbHOMN HAPaBICHHOCTH, TPEOYIOIINX
B TOM YHCJI€ U GUBNYECKUX 3HAHUI;

— UHTEPeC K MPAKTHYECKOMY U3YUCHUIO TIPOGECCHii, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3KOJI0ru4ecKOro BOCIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHe (QHU3MYECKUX 3HAHWM NS pelleHus 3axad B 00JacTH
Opr)KﬁIOH.[GfI CpcAbl, INIAaHUPOBAHHWA ITOCTYIIKOB U OICHKU X BO3MOXKHBIX HOCJIGI[CTBI/Iﬁ JJISL
OKpY>Karolle Cpeibl;

— OCO3HaHHUE TI100aTbHOI0 XapaKTepa dKOJOTHUYECKUX MpoOieM U MyTeil UX peuieHus;

8) ajanTanuu K N3MEHSIOIMMCH YCJIOBUAM COLUAIBHON U MPUPOIHOI cpeabl:

— MOTPeOHOCTh, BO B3aUMOJACWCTBUM TMPH BBIMOJIHEHUU HCCIEIOBAaHUI M TMPOEKTOB
(bu3nYeCcKOil HalpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

— IHOBBIICHUC YPOBH:A CBOEU KOMIIETEHTHOCTU 4YCpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

— NOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWM, B TOM uucie (GOpMYyIUPOBATH HJEH,
IIOHATHS, TUIIOTE3BI O (1)I/ISPI‘-ICCKI/IX 00BEKTaX U SABJICHUAX



® — 0CO3HaHHE Ne(PUITUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 00J1acT (PU3NKH;

¢ — [UJIAHUPOBAHUC CBOCTO PA3BUTHA B HpI/IOGpCTCHI/II/I HOBBIX (I)I/IBI/I‘-ICCKI/IX 3HaHHI>i;

¢ — CTPCMIJICHUC aHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U MMPUPOIHIL, 06H_[€CTB3_ U 3KOHOMUMKH,

B TOM YHCJIC C UCIIOJIb30BAHUCM (pI/I3I/I‘-ICCKI/IX 3HaHPII>i;

e — OIIEHKa CBOMX JEMCTBUM C y‘IéTOM BJIMAHUSA Ha OKPYXAOMYHO CpEay, BO3MOKHBIX
r100aIbHBIX HOCHGZ[CTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOCHHS TPOrpaMMbI MO (HU3WKE HA YpOBHE OCHOBHOTO OOIIETro
oOpazoBanus y oOyuaromerocss OyayT cGOpMHpPOBAaHBI MeTamnmpeAMeTHbIEe Pe3yabTaThl,
BKJIIOUAIOIIME TIO3HABATeNbHBIE YHUBEpCAbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC

YHHUBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYIISITUBHBIC YHUBEPCAJIbHBIC YUeOHbBIE ICHCTBHS.

ITo3HaBaTe/bHBbIEC YHHMBepPCAIbHbIE y4eOHbIe AelicTBUS

Bba3oBble JJornyeckue aeiicTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYIIICCTBCHHBIE MIPU3HAKH 0OBEKTOB (SIBJICHHIA);
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIIUU, OCHOBAHUS JIJIsi 000OIICHUS
U CPaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH W MTPOTHBOPEUYHUS B pacCMAaTPUBAEMBIX (DaKTax, JaHHBIX U
HAOJIFOICHUSX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHHSIM;

BBISBJISTh NPUYHHHO--CJICICTBEHHBIC CBS3U NMPU H3YyYCHUH (PU3UUICCKUX SBICHUH U
MPOIIECCOB, JieJaTh BBIBOJLI C WCIOJIb30BAHUEM JCIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKTIOYCHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NIECKUX BEITHYMH;
CaMOCTOSITENILHO BBIOMPATh coco0 peeHus yueOHo pusndeckoit 3aauu (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BHIOOp HauOoJee MOIXOMSMETO € Y4ETOM
CaMOCTOSITEITLHO BBIZICIICHHBIX KPUTCPHUECB).

ba3oBble ucciaea0BaTeLCKUE NeIiCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSATENIEHO COCTABICHHOMY IIJIaHY OIBIT, HECIIOKHBINA (PU3NUECKUN
HKCIEPUMEHT, HEOOJIbILIOE UCCIIeT0BaHIE (PU3UYECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MOJYYEHHYIO B XOJ€
HCCIIEIOBaHMSI MJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOPMYyITUpOBaTh O0OOIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MIPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICOBAHMS,

MIPOrHO3UPOBATh BO3MOXHOE JalibHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAaKKe
BBIJIBUTATh TPEINON0KEHUSI 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHATh pa3IMyHble METOAbI, MHCTPYMEHTHl M 3alpochl NMpH IMOUCKE M OTOOpe
MHPOPMALIUHU WU TAHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4w;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHUPOBATh MHPOPMALIMIO PA3TUUYHBIX
BUJIOB U (OPM IIPEICTABICHHUS;



CaMOCTOSITENILHO BBIOMpATh ONTUMAaNbHYIO (OpMy NpeAcTaBieHUs HHOpMAIUH U
WUTIOCTPUPOBATh pElIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMiu, WHOU
rpaduKoi ¥ ©X KOMOMHAIIMSIMHU.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHbIC yqeﬁﬂme JeCcTBUA:

B XoJle OOCyKIeHHs Yy4yeOHOro maTepuaina, pe3ylbTaToB IJIabOpaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI U BBICKA3bIBATh UJICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOAIepKaHUe OJIaroKenaTeIbHOCTH OOIIEHMS,
COTOCTABJIATh CBOW CYXKACHHS C CYXACHUAMU JPYTHX YYACTHUKOB JIHAJIOTa,
OOHapyKUBATh Pa3IMINE U CXOJCTBO TIO3HIINH;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

myOJMYHO  TPENCTaBIATh  Pe3yNbTaThl  BBIMOJHEHHOTO  (DU3MUECKOTO  OMBITa
(dKCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ HHANBUIYIBHON pabOThI iU
peleHNN KOHKPETHOHN (hHU3HIECKOM MPOOIIeMBI;

MPUHUMATh IEJTM COBMECTHOM JIEATEIHHOCTH, OPTraHMW30BBIBATH JICHCTBHS TO €&
JTOCTIDKEHHIO: PAaCIpeIelsiTh PO, 00CYKAATh MPOIECCHl M Pe3ysIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

BBITIOJIHATh CBOKO YacTh Pa0OTHI, JOCTHTrash KAa4eCTBEHHOTO pe3yJbTara MO CBOEMY
HAMPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMU KOMAH/IbI,
OLIEHMBATh Ka4€CTBO CBOETO BKJIA/Ia B OO MPOTYKT IO KPUTEPUSIM, CAMOCTOSITEIIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Camoopranuzaums:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUIUX JIJIsl PEeIeHus
(bu3nUecKux 3HaHUM;

OPUEHTHPOBATHCSI B PA3NMYHBIX IMOAXOAAX MPHUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
MIPUHSITHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUI TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pELIEHUS (U3NYECKOM 3alayd WU IUIaHa
UCCIIEIOBaHUsI C Y4YETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATH IIpe/araéMble BApUaHThI PELLICHUN;

7ienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallU{ U IpeJylaraTh IUIaH €€ N3MEHEHNUS;

OOBSICHATH IPUYUHBI TIOCTHXKEHUS (HETOCTUKEHHUS) Pe3yIbTATOB JESTEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh (B TOM YHUCIE B XOJ BBIMOJHEHHS (HPU3NIECKOTO
UCCIIEIOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBUIM;

CTaBUTH ce0s1 HA MECTO JPYroro YeJIoBeKa B XOJ€ CHOpa WX JAUCKYCCHU Ha HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOro;

MpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYEeCKUX 3a1ad Wi B
YTBEP)KICHUSAX Ha HAy4YHbIE TEMBbI H TAKOE e MPaBO JAPYIoro.



INPEAMETHBIE PE3YJIBTATbBI

K kxoniy oOyueHus B 7 Kjacce IpeIMETHbIE Pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMUYECKHE SBJICHHs, HaOII0JCHHE,
HKCHEPUMEHT, MOJeNb, TUIOTe3a, €JUHULBI (PU3MUECKUX BEIWYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSTHHsI BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEWHOE),  TpPaeKTOpus,
paBHOAEWCTBYOmas cwia, aeopmanus (ynpyras, IUTaCTHYECKas), HEBECOMOCTb,
COOOIAIOIITUECS COCY/IBI,

pasnuyath sBreHus (audQysus, TEII0BOE IBIKEHHE YaCTHIl BELIECTBA, PABHOMEPHOE
IBYKCHHE, HEPABHOMEPHOE IIBHKECHUE, MHEPLUs, B3aMMOJICHCTBHE TEll, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHOMN OCBIO BpallleHHUs, IIepeada AaBJIeHUs TBEPIBIMU TEIaMH,
KHUIKOCTAMHA M Ta3aMHu, aTMOc(epHOe MAaBlicHHWEe, IJIaBaHWE TeJN, TNPEBPALICHHUS
MEXaHUYECKOM SHEPIUHN) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MUpE, B
TOM 4yHcie (pu3nyecKue SBICHHS B MPHUPOJE: MPUMEPHl ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMM B XKMBOW M HEKUBOH INpUPOAE, ACHCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MAaBICHHS HA XUBOW OpPraHU3M, IUIaBaHHE pPHIO,
pBIYary B Teje 4YelIOoBeKa, IIPU 3TOM IEPEBOIUTH IMPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3MUECKUX SBICHUM;

OIUCBIBATh N3YYEHHBIE CBOICTBA Tel U (PU3UUYECKUE SIBICHUS, UCTIONbB3YsS (pU3nuecKue
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BpeMs, IMyTh, CKOPOCThb, CPEIHSA
CKOpPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBjIeHUe (TBEPIOTO
TeNa, >KUJIKOCTH, rasa), BBHITAJIKMBAIOLIAs CHUJIAa, MEXaHWYecKas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(pULMEHT mOoae3HOro JeHCTBUS MEXaHHU3MOB,
KUHETHYEeCKasi M TMOTEHLUAIbHAs 3HEPrus), NMpH ONHCAHWU MPABUIIBHO TPAKTOBATh
(bU3NIECKU CMBICT HCTIOIB3yEMBIX BEJIMUNH, UX 0003HAYECHUS U €TUHHUIIBI (PU3UIECKIX
BEJIMYMH, HaXOAUTb (OPMYJIbI, CBA3BIBAIOIIME AAHHYIO (DU3MUECKYIO BEIMYUHY C
JAPYTUMH BEJTUYMHAMM, CTPOUTh TpaUKU H3YyYEHHBIX 3aBUCUMOCTEH (uznyeckux
BEJIMYNH;

XapaKTepU30BaTh CBONCTBA Tell, (PU3UYECKHE SIBIECHUS U IPOLIECCHI, UCTIONb3Ys TpaBUiia
CJIOKEHUs cuil (BIOJb OHOM npsAMoit), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumena,
NpaBUIO paBHOBecus pblyara (OJ0Ka), «30J0TOE TMPaBWIIO» MEXAHUKH, 3aKOH
COXPAaHEHHs MEXaHMYECKOW SHEpruH, IPHU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMpPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKHE SIBJIEHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATL  IPUUYMHHO-
-CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHUE U3 1—2 JTOrMYeCcKUX 1I1aroB ¢ 0nopoi Ha 1—
2 W3YYCHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (UBMYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agadyd B 1—2 neHCTBHS, HCHOJB3Ys 3aKOHBI M (OPMYIIBI,
CBsI3bIBaOIME (PU3NUECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33]a4H 3aIIMChIBATh
KpaTKoe YCJOBHE, MOACTaBIATh (hpU3MUECKUE BETUYMHBI B (OPMYJIBI U MPOBOAUTH



pacu€Tbl, HAXOAWUTh CIPABOYHBIE JAHHbIE, HEOOXOAMMBIE I peIIeHus 3ajaad,
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHON (prU3nUecKol BEIINUMHBI,

pacro3HaBaTh poOJIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIN (PU3HMUECKUX METOJIOB,
B OINHCAaHUU HCCJIEN0BAaHUS BBIICISATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y),
pa3ianyuaTh U UHTEPHPETUPOBATH MOJTYUYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JIEJIaTh BBIBOJIBI 110 €TO PE3YJIbTAaTaM;

MIPOBOJIUTH ONBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Tesn: (OpPMYIMPOBATH IPOBEPSEMbIE MPEANOIOKEHUs, COOUpaTh YCTAHOBKY U3
MIPEUI0KEHHOTO 000PYI0BaHUS, 3aIMCHIBATH XO/1 OBITAa M (POPMYIIMPOBATH BHIBOJIBL;
BBIIIOJIHATH IPSIMbIE U3MEPEHUsI PaCCTOSIHMSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEepaTypbl C MCIOJIb30BAaHUEM aHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aIKCHIBATH
MOKa3aHusl IPUOOPOB C YUETOM 3aJaHHON aOCOIOTHON MOTPEITHOCT U3MEPECHHIA;
IIPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKO BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM IPAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYILETOCs
TeJa OT BPEMEHU JBWKEHUS TEJa, CWIIBI TPEHUS CKOJBXKEHUS OT Beca Tella, KauyecTBa
00pabOTKM MOBEPXHOCTEH TeJ M HE3aBHUCUMOCTH CWJIbI TpPEHHs OT IJIOLIAIu
COIIPUKOCHOBEHMS TEJI, CWIbl YIIPYTOCTU OT YJUIMHEHUs IPYKHUHBI, BBITAIKUBAIOLIEH
CWIbl OT 00bEMa MOrpyKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOHWHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
YCIOBUH IUIaBaHUS TeN, YCJIOBMH paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTOo WCCIENIOBaHMs, COOMpaTh YCTAHOBKY M  BBIMOJHATH
U3MEpEeHUs, claeaysl MpeUIoKEHHOMY IUIaHy, (PMKCHpPOBAaTh PE3yNbTaThl MOIYYEHHON
3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TIPEAJIOKEHHBIX TaOJIUI U IpauKOB, 1€1aTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIIENOBAHUS;

MIPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIWYUH (IUIOTHOCTh BEIECTBA
KUIKOCTH U TBEPAOrO Tela, CWIA TPEHUs CKOJBXKEHHUs, JaBICHUE BO3]yXa,
BBITAJIKMBAIONIAs CHJIA, JEHCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTh TEJO,
KO3 (ULUEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYys HPEII0XKEHHON
MHCTPYKLMU: IIPU BBIMOJIHEHUHN U3MEPEHUI COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUE€HUE MICKOMOM BEIIMUUHBI,

coOnogaTh MpaBHiIa TEXHUKH Oe30macHOCTH Ipu pabore ¢ J1abOpaTOpPHBIM
obopynoBaHueM;

yKa3bplBaTh MNPUHIMIMBI JACUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapOMeTp, phluar, NOJABMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHOpol Ha WX omMcaHud (B TOM YMCIE: MOALIUIHHUKH, YCTPOMCTBO
BOZOIIPOBOJA, TUAPABINYECKUIM MPEcC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIOIb3ys 3HAHHUS O CBOMCTBAaX (DU3MUECKHX SIBICHUH M HEOOXOIMMBIE
¢bu3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

INPUBOANUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCIONIb30BaHUsl (U3MYECKHUX 3HAHUM B TOBCEAHEBHOM JKHM3HU U1l OOecreueHus
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMU M TEXHUYECKUMH YCTpoicTBamu,
COXpAHEHHs 3J0pOBbsi M COONIONEHUS HOPM HKOJOTHYECKOrOo IOBEIEHUS B
OKpY>Kalolleu cpee;



OCYIIECTBIISITh OTOOpP HMCTOYHHKOB HWH(OpMaimu B VHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN B TTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIJCISITH HH(POPMAIIHIO, KOTOpasl SBJISIETCS] TPOTHBOPESUYNBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIONIb30BATh MPH BHITIOJHEHUH YYEOHBIX 33JaHUI HAYYHO--TIOMYIAPHYIO JIUTEPATYpPy
(U3HYECKOTO CO/IePIKAHUS, CIIPABOYHBIE MaTEPHAIIBI, peCypChl ceTu IHTepHET, BIIaIeTh
npuéMaMy KOHCHEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMAUU M3 OTHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHQPOpPMAIHN (PU3UIECKOTO CONEpKaHUs, B TOM YHCJE MyOIUYHO JeNaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB WM YICOHBIX MCCIIEAOBAHUMA, IPU STOM
IpaMOTHO HCIOJIb30BaTh M3YYEHHBIH TOHATHUHHBIN ammapaT Kypca (U3HKH,
COTPOBOXK/IATh BHICTYIUICHUE TIPE3CHTAIUEH;

IIPY BBITIOJIHEHUU yUEOHBIX MPOCKTOB M MCCIEIOBAHUHN pacIpeiesiTh 00SI3aHHOCTH B
TPYyIIIe B COOTBETCTBHUH C IMMOCTABJICHHBIMH 33/1adyaMU, CIICUTH 32 BBITIOJTHCHUEM TIJIaHa
NEHUCTBUN, aJeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJIAJl B JIEATCILHOCTH TPYIIIIBI,
BBICTpanuBaTh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kjacce npenMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOLIUXCSl YMEHUH:

HCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIECTBA, KPUCTAIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBILEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHAA
JHEPIHUsl, TEIJIOBOM JBUIATEllb, HJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsAll, DIEKTPUUECKOE
I10JI€, IPOBOJHUKH U AUDJIEKTPUKH, TOCTOSIHHBIA AIEKTPUYECKUIN TOK, MArHUTHOE TT0JIE;
pasnuuaTth SIBICHHA (TEIJIOBOE PpACUIMPEHUE U C)KaTue, TEeIUloNepenada, TEIIOBOE
paBHOBECHE, CMAauMBAHMWE, KaNWUIAPHBIE SBJICHUS, UCHApPEHUE, KOHJICHCALMS,
IUIaBJICHUE, KpUcTalu3anuss  (OTBepJeBaHUE), KHUIIEHHE,  TeIUlonepeaaya
(TenIonpoBOJHOCTh, KOHBEKIMS, W3IyUYEHHUE), DJIEKTpU3allUsl TeEJl, B3aUMOJECHCTBUE
3apsAJI0B, JEUCTBUS JIJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHUE, B3aWMOJCHCTBHE
MarHuToB, ACUCTBHE MAarHUTHOIO IOJIA HA NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHAYKIUS) 1O ONHMCAHUI0 MX XapakTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIIEHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUpPE, B
TOM 4uHcie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHBIE SIBIICHWS B NPHUPOAE, KPUCTAUIBI B Ipupone, usinydeHune CounHia,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AJIEKTPUUYECKHE SBJICHUS B aTMOC(]Epe, AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE
nojie 3emutu, Jipeiid momocoB, poiab MATHUTHOTO TOJIS JJIS )KU3HU Ha 3emiie, TOJISIpHOe
CUSIHHE, IpPU OSTOM MEpPEeBOJUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOICTBA (MpU3HAKHN) (PU3MUECKUX SBIECHUM;

OIUCHIBaTh W3YUYEHHbIE CBOMCTBA T€l U (PU3NYECKUE SBJICHUS, UCIOb3Ysl (PU3NUECKUE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI, YJeJbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJe€lbHAs TEIUIOTA IUIABJICHMs, YZACJIbHAs TeEILIOTa
napooOpa3zoBaHMs, yAeIbHAs TEIUIOTA CrOPaHMs TOIUIMBA, KOA(PQMHUIMEHT IOJIE3HOrO
JEHCTBYs TEIUIOBOM MalIMHBI, OTHOCUTENBbHAS BJIAXKHOCTb BO31yXa, JJIEKTPUYECKUI
3apsj, CHJIa TOKa, JIEKTPUYECKOE HAMIPSYKEHUE, COPOTUBIICHUE ITPOBOJAHMKA, YIEIbHOE



COIIPOTHBIICHHE BELIECTBA, Pa0OTa M MOIIHOCTb IEKTPHUECKOr0 TOKA), IPU OMHMCAHUU
NPaBUIBHO TPAKTOBATH (PM3NUYECKUN CMBICI MCHOJIB3YyEMbIX BEIWYHH, 0003HAYCHHS U
€IMHULBI (QU3NYECKUX BEIUYMH, HAXOAUTh (OPMYIbl, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYEeCKyI0 BEIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTh TIpadUKH H3YUEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIIMYMH;

XapaKkTepu30BaTh CBOMICTBa Tel, (U3MUECKHUE SIBICHHS M MPOLECCHl, HCIHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOpPUM CTPOEHHs BELIECTBa,
IIPUHLINII CYTIEPIIO3ULIMH T0JIEN (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsaa,
3akoH OMa /17151 yyacTka Liemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHeHus: JHEPTUH, IPU
3TOM JlaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYecKoe
BBIPaKEHUE;

OOBSICHATh (U3NYECKHE IMPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalui IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYMHHO-CJICICTBEHHBIE CBSA3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB ¢
ornopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WU
3aKOHOMEpPHOCTEH;

pemate pacu€THble 3afaud B 2-3 JAEMCTBUSA, MCNONB3Ysl 3aKOHBl U (OPMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUUHBI: HA OCHOBE aHaJIM3a yCIOBUS 33aa4H 3allUChIBATh
KpaTKoe YCIIOBHE, BBIABISATH HEJAOCTATOK TAHHBIX JJIsl PELICHHWs 3a7adyd, BHIOMpPATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PEeLIeHHs], IPOBOAUTH PacYEThl U CPAaBHUBATH
MOJIy4eHHOE 3HaueHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh poOJIeMbl, KOTOPBIE MOKHO PEIIUTh ITPU MOMOIIM (PU3HUECKUX METOJIOB,
UCMONb3ysl OINUCaHWE UCCIENIOBaHMs, BBIJICNIATh IMPOBEPSEMOE IPEAIOIOKEHHE,
OLIEHMBATh IPABWJILHOCTb MOPsIJIKA IPOBEIECHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI,
IIPOBOAMTDH ONBITHI IO HAOMIOAECHNIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamWwUISpHBIE SBIEHUS, 3aBUCHMOCTb JaBJCHHS BO3AyXa OT €ro o0néma,
TEMIIEPATYPbI, CKOPOCTH TPOLIEcCca OCTHIBAHUS U HarpEBaHUS MPU U3TYyYEHUH OT LIBETa
u3nyJaroniei  (MOTJIOMIANIe) TOBEPXHOCTH, CKOPOCTh UCHApPeHUsT BOJBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMi Tel U
B3aMMOJEICTBUE AIIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSIHHBIX MarHUTOB,
BHU3YyalIHM3alysl MAarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, AEMCTBUSI MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MMOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpsSEMble TPEANOIOXKECHHSI, COOUpPAThH
YCTAaHOBKY M3 MPEUIOKEHHOTO 00OpYJOBaHMs, ONHUCHIBATH XOJA OIBITa U
dhopmynupoBaTh BIBOJBL;

BBIIIOJIHATH NPSMBIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAXXHOCTH BO3/1YyXa,
CWJIbl TOKa, HANpsHKEHUS C HCIIOJIb30BAHMEM aHAJIOrOBBIX IMPUOOPOB U JATYMKOB
(Gu3nYecKux BEJIMYUH, CPAaBHUBATh pPE3YyJbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOMN
a0COIOTHOHN MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYTOil C
HCIIOJIb30BaHUEM IIPSAMBIX M3MEPEHUN (3aBUCHUMOCTH CONPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOMAAN TOMEPEUYHOr0 CEUYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYILIET0 Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOJIHUKE,
UCCIIEIOBAaHUE I0CIEA0BATEIbHOIO U MapajlIeIbHOTO COECIUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIE0BaHUe, cOOUPAaTh YCTAHOBKY W BBINIOJHATH M3MEPEHHs, CIEHys



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBaTh Pe3yJIbTaThl MOJYYEHHON 3aBUCHMOCTH B BHJIE
TabIUI U TpaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM UCCIEAOBAHMS;

® [POBOJIUTH KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHHE MPOBOIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYI0 YCTaHOBKY, CIIEHys
NPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATH 3HAUCHNUE BEJIMUHHBI,

e coOmojaTh TMpaBWja TEXHUKH O€30MacHOCTH Tmpu pabore ¢ JTabopaTOpHBIM
000pyIOBaHUEM;

® XapaKTepU30BaThb NPUHIMIBI JCHCTBUA U3YyYEHHBIX HIPUOOPOB M TEXHUYECKHUX
YCTPOHCTB € OMOpPOM Ha MX ONHMCaHUS (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIepMEeTp, BOJIBTMETP, CUETUYUK AIIEKTPHUYECKOU
SHEpPIUu, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNIbHBIE AJIEKTPOIPUOOPHI
(IpuUMepBI), SIEKTPUYECKHAE MPEIOXPAHUTEIH, SJIEKTPOMArHHUT, 3JIEKTPOJBHUTATENb
IIOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HeoO0XouMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

® DACHO3HABATH IPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPHUOOPHI IO
CXeéMaM M CXEMaTU4YHBIM PHCYHKaM (KHJKOCTHBIH TEpPMOMETp, TEpMOC, NICUXPOMETP,
THTPOMETp, JBHUTATelb BHYTPEHHETO CTOpPaHMS, SJEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI 3JIEKTPUYECKHX LeMNeil ¢ MOoCieoBaTeIbHBIM U MapauleIbHbIM COEIMHEHHEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LeTeH;

® [PUBOJUTH NpUMEpHl (HAXOAWUTh HMHPOPMALMIO O MpPUMEpPax) MPaKTHYECKOrO
UCTIOJB30BaHUS (PU3MUECKUX 3HAHMA B TOBCEAHEBHOW KHU3HHM i OOECTICYCHUs
0e30macHOCTH TpH OOpaIieHud C NPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsI 3[0POBbSI W COONIONEHHsS HOPM DKOJOTHYECKOTO IOBEICHHS B
OKpYy>Karollel cpene;

®  OCYIIECTBIISATH MOUCK HHPOpMANNH PrU3mIecKoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M MyTEM CpaBHEHMs JONOJIHUTENBbHBIX MCTOYHHKOB BBIJIENATH
MHPOPMALINIO, KOTOPast SBJISAETCS MPOTUBOPEUNBOM MM MOKET OBITH HETOCTOBEPHOM;

® UCIOJIb30BaTh IPU BHIIOJIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIOMYJISIPHYIO JINTEPATypy
(buU3NIECKOro CoNepKaHMs, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTn IHTepHeT, BiaieTh
npuéMaMu KOHCIEKTHPOBAHHUSI TEKCTa, MpeoOpa3oBaHusi WHPOPMANUU U3 OIHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 0000mas
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PM3NYECKOTO COAEp)KaHUS, B TOM YHUCIIE
nyOJIMYHO  MPEJICTaBIATh  PE3yJAbTaTbl  MPOEKTHOM MM MCCIEI0BATEIIbCKOU
JESITeTbHOCTH, TIPU 3TOM TPaMOTHO HCIIOJIb30BaTh U3yYCHHBIN MOHSATHIHBIA ammapar
Kypca (HU3MKH, COTPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHECH;

® [pU BBIIOJHEHUHM YYEOHBIX TPOEKTOB M HCCIENOBAHUNA (PU3UUECKUX IPOIECCOB
pacrpenensaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJauaMH,
CIIEIUTh 3a BBIIIOJHEHWEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIM BKJAX B  JCATEIBHOCTH  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, IPOSBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xoHiy oOyuenus B 9 kiacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHU:

® WCNONB30BaTh TOHSATHS: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPUS,
OTHOCHTEJILHOCTh MEXaHHYECKOTO JIBIKCHHUS, eopMalius (ynpyras, IiiacTH4ecKast),



TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U TMEpPErpy3Ku, LEHTP
TSOKECTH, aOCONMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYeCKue KoyiebaHUsi U BOJIHBI, 3BYK, HUHOQpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JE€KTPOMAarHUTHBIX BOJH, CBET, OJU30pYKOCTbh U
JaIbHO30PKOCTh, CHEKTPhl MCIYCKaHHWS M TOMNIONIeHMs, anb(a-, Oera- W ramma-
U3JIy4CHUS, U30TOIIbI, STICPHAs DHEPIeTHKA,

pasnuuath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaIeHUE TEJl, PABHOMEPHOE
JNBIWKEHHE 110 OKPYKHOCTH, B3aMMOJEWCTBHE TEJ, PEAKTHUBHOE JIBH)KCHHE,
KojebaTeNbHOE NBIDKEHHE (3aTyXarollhe U BBIHYXKJEHHBbIE KoeOaHus), pe30HaHC,
BOJIHOBOE JBMKEHHE, OTpPaXEHUE 3BYKa, MPSIMOJMHEUHOE pPaclIpOCTPAHECHHUE,
OTpaXE€HUE U MPEJIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eoro cBera B CIEKTP M CIIOXKEHHE CHEKTPAJbHBIX IIBETOB, JAWUCIEPCHs CBETa,
€CTECTBEHHAs PaIUO0AKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOT O CIIEKTPa U3JIY4YEHHUS) 110
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢busnueckoe SIBICHUE;

pacrno3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYy)KarolieM Mupe (B
TOM 4yHcie (U3NYECKUe SBIICHUS B NPUPOJIE: MPWINBBI U OTJIUBBI, JABH)KEHUE IJIaHET
ConHeyHO! CUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Te,
ONTHUYECKUE  SIBICHUS B  IPHUpPOJE, OHOJOTMYECKOe JCWCTBHE  BHUIUMOTO,
yIbTPaHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTeCTBEHHBIM PaJMOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4M, paAHOAKTHUBHOE W3IYYCHHE MPHUPOJIHBIX MHHEPAJIOB,
JeicTBHE PaIMOAKTUBHBIX M3IIyYCHUN Ha OpraHU3M 4eloBeKa), MPU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3aJauy B y4eOHYIO0, BBIJICNISATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKM)
(bU3NIECKUX SIBICHHIA;

OIMCHIBATh U3YYEHHBIE CBOICTBA Tel U (PU3NUYECKHE SIBICHUS, UCTIONb3Yys (PU3NUYECKUE
BEJIMYMHBI (CpPEelHsAs U MTHOBEHHAs CKOPOCTb Tejla IPU HEPaAaBHOMEPHOM JBUKEHHH,
YCKOpPEHHE, MEPEMEIIECHNE, MTyTh, YIVIOBAsl CKOPOCTh, CHJIA TPEHUS, CHJIA YHIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MaJieHUs, BeC Tella, UMIYJbC Tesla, UMITYJIbC
CHWJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTb, MOTEHIIMATbHASI SHEPTUS TeJa, MOJHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, IOTCHIMAIbHAS JHEPIHsl CKATOU MPYKUHBI, KHHETUYECKas
SHEPrus, MoJIHAsg MEXaHUYeCKas YHEPrusl, IEPHO] U YacToTa KoJieOaHU, IJTMHA BOJIHBI,
I'POMKOCTH 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUS CPEebl),
IIpY ONHCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI UCHOJIb3YEMBIX BEJIUYMH,
0003HAYEeHNS U €TUHHIBI (PU3UYECKUX BEIMYHMH, HAXOJIUTH (OPMYJIBI, CBSI3BIBAIOIINE
JTaHHYIO (U3NYECKYIO BETUUYUHY C IPYTUMH BEIMUYNHAMU, CTPOUTH I'pa) K1 N3yUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (U3MUECKHUE SBJICHUS U MPOLECCHI, UCTOIb3Ys 3aKOH
COXpaHEHUsl DHEPIUH, 3aKOH BCEMUPHOI'O TATOTECHMs, IPUHLUI CYNEPIO3ULUU CHIL,
MIPUHIUII OTHOCUTEIBHOCTH [ 'anuies, 3akoHbl HBIOTOHA, 3aKOH COXPaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHUS W MPEJIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCOBOT0 YMCEJ ITPH SIIEPHBIX PEAKIMAX, IIPU ATOM JaBaTh CJIOBECHYIO (POPMYINPOBKY
3aKOHA U 3aMMChIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (U3MUECKHUE TPOLIECChl M CBOICTBa TeJl, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyallUl  NPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:  BBISABIATH  MPUYUHHO--



CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX I1IaroB C OMOpoil Ha 2—
3 u3yueHHBIX CBOIcTBa (U3MYECKUX SIBICHUHM, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4u (OMHUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCTIONb3YS
3aKOHBI M (HOPMYJIBI, CBS3BIBAfONINE (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHalM3a
yCIOBHSL 3aJauyd 3allUChIBaTh KpaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl PEHICHUS,
NPOBOIUTH PACUYEThl W  OICHHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYEHUS
(hbU3UYECKON BETMYUHBL;

pacro3HaBaTh MpoOJIEMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCTIONB3Yysl OIMCAaHWE WCCIEIOBAaHMS, BBIICIATH TPOBEPSEMOE TPEAIIONOKEHHE,
OLICHHMBATh MPABWJIBHOCTh IMOPSAJKA IPOBEIEHUS HCCIEAOBAHUSA, JAENaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB,;

MIPOBOJIUTH OMBITHI 10 HAOOICHUIO (PH3MUECKUX SBICHUN WM (PU3MYECKUX CBOWCTB
Ten (M3ydeHue BTOpOro 3akoHa HbrOTOHa, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTD
nepro/ia KojieOaHuil MPyKMHHOTO MasTHUKA OT MAacChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIBIX KOJeOaHMiA, MPSIMOJIMHEHHOE pacipoCTpaHeHNE
CBeTa, pa3liokeHue 0eJIoro cBeTa B CIEKTP, U3yUYEeHUE CBOMCTB U300paKEHHS B INIOCKOM
3epKaje M CBOMCTB HM300paKEHHUs TpeaMeTa B coOMparolleil JuH3e, HaOII0JCHUE
CIUIOIIHBIX W JIMHEWYAaTBIX CIEKTPOB H3IYyYCHHS): CaMOCTOATENBHO COOHMpATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMHCHIBATH XOJ OMBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOBL;

MPOBOJUTh TPU HEOOXOAMMOCTH CEPHI0 MPSIMBIX HM3MEPEHHH, OMpENessisi CpeaHee
3HAYEHHE M3MepsAeMOi BeNUMYMHBI ((POKYCHOE pacCTOSIHME COOHMparoIiell JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MepUTeNsHOr0 Ipudopa);

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIIMYMH C HCIOJIB30BaHHUEM
MPSIMBIX H3MEPEHHUH (3aBHCUMOCTB ITYTH OT BPEMEHH TTPU PABHOYCKOPEHHOM JIBHYKCHHU
0e3 HauaJbHOM CKOPOCTH, Mepuoja KoJeOaHil MaTeMaTUueCKOTr0 MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPa)XCHUS CBETAa OT YyIJia MaJCHUs U yIJia MPeTOMIICHUS OT
yrila majieHus1): IUIaHWPOBATh HMCCIIEOBAHUE, CAMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
(bUKCUPOBATh pPe3yNbTaThl MOJYYSHHON 3aBUCUMOCTH (U3NYECKUX BEIHYUH B BHJIE
TaOIUI ¥ TPaUKOB, AETATh BEIBOJBI IO PE3YJIbTaTaM HUCCIIEIOBAHMS,

NPOBOJUTh KOCBEHHBIE HU3MEpEHUs (U3NUYECKUX BEIUYMH (CpeiHss CKOpOCTb U
YCKOpPEHHUE Teja MPH PaBHOYCKOPEHHOM JABI)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJCHUs,
KECTKOCTh TPYKUHBI, KOIPOUIIUEHT TPEHHUsI CKOJBKEHHs, MeXaHudeckas padborta u
MOIITHOCTb, YAaCTOTA M MIEPHO KOJIeOaHUI MaTeMaTUYeCKOT0 U MPY>KUHHOT'O MasiTHUKOB,
onTHYecKas cuwia coOuparolleid JHMH3bL, pPAJUOAKTUBHBIA (OH): IJIAHUPOBATH
U3MEpEeHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIMOJIHATH H3MEPEHUS,
ClIeysl MPEI0KEHHOW MHCTPYKIUH, BBIYUCIISITh 3HAUCHHE BEJIMYMHBI M aHATTU3UPOBATh
MOJTy4YEeHHBIE PE3YJIbTaThl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOnofaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH TMpu pabore ¢ J1abOpaTOpHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKK H3YYEHHBIX (U3MUECKHUX MOJeNel: MaTepHallbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCHYHBIM MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A,
IUTaHeTapHasi MOZeNIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO SIApa;



XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOICTB C OMOpPOH HAa UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JaTYUKHU MOJIOKEHHUS,
paccTosiHUS M YCKOPEHMsI, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToanmnapar, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, JI03UMETp, Kamepa BuibcoHa), wucnonb3ys 3HaHUS O
CBOMCTBAX (U3NYECKUX SIBICHUN U HEOOXOAMMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHUUYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOUCTB,
W3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLIECCOB IPU PELIEHUH y4eOHO--
NPAaKTUYECKUX 3aJ]a4, ONTUYECKHE CXEMBbI Ui MOCTPOEHUs] M300paKEHUH B IIOCKOM
3epKaje u coOuparoIei JIHH3e;

[PUBOJIUTH MpUMEPHl (HAXOAUTh MHPOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTIOJB30BaHUS (PU3MUECKUX 3HAHMA B TOBCEAHEBHOW KH3HHM i OOECIIEYCHUs
0e30macHOCTH TpH OOpaIleHuH C TPUOOpPaMU U TEXHHYECKUMHU yCTPOHCTBaMHU,
COXPAaHEHHUs 3/0pOBbsi M COOJIIOIGHUS HOPM OSKOJOTHYECKOrO IOBEACHHS B
OKpYy>Karollel cpene;

OCYIIECTBIATh MOUCK HHopManuu (usnueckoro coziepxkanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl IOMCKOBBIM 3ampoc, HAaXOAMTh IYTH ONpPEIeNICHHS
JOCTOBEPHOCTH TIOJIyUeHHOH WHGPOpPMAIlMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTENBHBIX HCTOUHUKOB;

MCTIOJIB30BATh MIPU BHITIOJTHEHUHU YYEOHBIX 3aJJaHUN HayYHO--TIOMYJISPHYIO JINTEPATYPy
(bu3M4ecKoro coJiepxKaHus, CIpaBOYHbIE MaTepHUallbl, pecypchl ceth MiHTepHer, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTyIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIIEHNUSI HA OCHOBE MH(pOpMalUU U3
HECKOJIbKMX HMCTOYHUKOB (PU3MUYECKOTO COAepiKaHus, MyOIMYHO TPEACTaBIATh
pe3yabTaThl MPOEKTHOM WM UCCIEA0BATENbCKONW JIEATENBHOCTH, PU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3NKd U
COIIPOBOKAATh BBICTYIUIEHUE Npe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmenoBanue pasjaeioB ¥ TeM (uudposrie)
Kontpoabusie IIpakTHyeckue
n/n NMPOrpamMmMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbl
pecypchl
Pa3neu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa
bubmuoreka [JOK
1.1 (0)) - 2
H3Hia - HayKa O npHpone https://m.edso00.ru/7f416194
bu6nunoreka [JOK
1.2 (¢) 2 1
MBHACCINC BETH https://m.edso0.ru/7f416194
buo OK
1.3 EcrecTBeHHOHAYYHBIN METO MTO3HAHUS 2 1 htI/tIpSJ,I:I;I/(r)Trlr%eI:jaS(I)-f).ru 176416194
Hroro no pazneny 6
Paznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHHUHU BellleCcTBA
bubmuoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edso00.ru/7f416194
59 JIBr>keHne 1 B3aMMOJICHCTBUE YaCTHIL 5 1 bu6nmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSHUS BEIIeCTBa 2 htPtID;I:I;I/?Tr]r.GGI;aS(IJ_EJ.rU 176416194
Wroro no pazneny S)
Pa3nen 3. /IBu:xeHue ¥ B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHn4eckoe JTBHKEHUE 3 nommorexa LIO

https://m.edso0.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

2 4 4
3 HEPIULL, Magea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubnuoreka [JOK
33 R 14 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. Ilepenaua naBineHus TBEPABIMA 3 bu6muoreka [{IOK
' TeJaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo.ru/7f416194
49 I 5 bubmuoreka [JOK
' ABIICHHE HILCOCTH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.3 Amocheproe rapierme 0 https://m.edsoo.ru/7f416194
44 JlelicTBrE KUIKOCTH U Ta3a Ha 7 bubnuotexa [JOK
' MOrpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 5. Pabora u MOIIHOCTL. JHepPrus
bubmuoreka [JOK
>1 Pabora n mowsoCTS 3 https://m.edsoo0.ru/7f416194
but6mmoreka [JOK
52 Hlpoctbie MeXaHH3MbI > https://m.edsoo.ru/7f416194
bubnnoreka [JOK
>3 Mexatiieckas oHepris 4 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3


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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontpouabsnbsie IIpakTnueckue
NpOrpamMmblI Bcero o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcesbl
Pa3pean 1. TenioBblie IBJICHUSA
. bubnuorexa [IOK
11 CTpoetiite 1 choficTsa BetlecTsa ! https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
1.2 T 21 1 5
CIUIOBHIC HPOHECeht https://m.edsoo.ru/7f4181ce
Htoro mo pazneny 28
Pasnes 2. DiiekTpH4ecKkHe M MATHUTHBIE SIBJICHHSA
51 DNeKTpUYECKUE 3apsiibl. 3aps>KEHHbIE 7 1 bubnmnoreka [JOK
' TElla ¥ MX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub. OK
2.2 ITocTOSHHBIN NEKTPUYECKUI TOK 20 1 7 hth[IDSJ,I:I;I/(r)rTfeI:jaSCI)_E).ru 175418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
MEKTPOMATHHTHAS MY KILH https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOe Bpems 3
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O0 68 3 145

I[TPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudposBbie
Ne i/m P Kontpouabsnbsie IIpakTnueckue (upp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHu4eCcKOe JIBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITUCAHHSI https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHH COXpatemH https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexannyeckne Koje0aHUs U BOJTHBI
bubnuoreka [JOK
2.1 M 0 7 3
CXATITCCIIE KOTEDAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAHIACCIHS BOMHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nesn 3. DjieKTpOMArHuTHOE MOJ€ U )J1eKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 9 bubnuorexa [JOK
' ANIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nea 4. CBeToBbIe ABJICHUSA


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.1 2
3aKOHbI PACTIPOCTPAHEHHA Cheta 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI ¥ on'THYECKHE PUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6nmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Htoro no pasneny 15
Paznen 5. KBaHnToBbIe siBJIeHUs
5.1 Hcnyckanue u noriomnieHnue cBeTa aToMo 4 1 Bubmiorexa LIOK
. ITyCKaHHUE M ITOT. HHUE CBETa aTOMOM
Y Hott https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO sijipa 6 1 bubmorexa LIOK
' POCHHE STOMHOLO AP https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1 1
53 FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3znen 6. IloBTopuTE 1bHO-00001IAKO NI MOTYJIb
6.1 [ToBTOpenue n 0000IIEHNE CONIEPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca Qu3mku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

ITPOTPAMME
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