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I[TOACHUTEJIBHAA 3AIINCKA

IIporpamma no ¢usuke Ha ypoBHE OCHOBHOI'O 00LIEro oOpa3oBaHUs COCTaBIE€HA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMA K pe3yiabTaTaM OCBOCHHsST Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpammsbl, mpeacraBieHHbx B ®I'OC OO0, a Taxke ¢ y4€ToMm paboueid
IpOTpaMMbl BOCIIUTAHUS yupekaeHus KoHuenum npenoaaBanus yueoHoro npeamera «Dusnkay.

CopneprkaHue mporpamMmsl o (PU3MKE HAIPaBIEHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaroIMXCS M OPraHU3alMI0 W3y4eHUs (U3MKU Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMMe 1O (U3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro npeAMeTa B peaau3aluu
tpeboBanuii ®I'OC OOO K mIaHUpPYyEeMBbIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3ylbTaTaM
00yueHHUs], a TAaKXKe MEXIPEJAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4EOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

IIporpamma 1o ¢u3uKe yCTaHaBIMBAEeT pPACHpelesIeHHe y4yeOHOro Marepuasa Mo rojaam
0o0ydeHust (1o Kjaccam), a Takke, MOCJIEI0BATEIbHOCTh M3Yy4YEHHUs TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3sBUTHSL IPEIMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00y4daroLIuXCs.

dusnka SBISIETCS CUCTEMOOOPA3YIOMINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouosorveli, acTpoHOMHEW W (QHU3MUECKOW reorpadueldl, BHOCUT BKIIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAOoCTaBiisieT HaubOosiee sCHble 00pa3lbl NPUMEHEHHUS HAyYHOIO METOo/a
MIO3HAHUS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 riaBHBIX 33734 (U3MYECKOro oOpa3oBaHUS B CTPYKType oOIIero oOpazoBaHMs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M MHTEpeca K HayKe Yy
oOyJaronuxcs.

Wzyuenne ¢usukn Ha 0a30BOM ypOBHE MPEINOiaracT OBJAJACHUE CIIEAYIOIIUMHI
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTb:!

Hay4YHO OOBSICHSTH SIBJICHNUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JAaHHBIE M HCIIOJIb30BATh HAYYHBIE JI0Ka3aTeJIbCTBA JUIS TOIYYEHHUS
BBIBOJIOB.

Henu wusyuyeHuss ¢U3MKKM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs OIpENeeHbl B
Konuenmun npenoxaBanusi yyeOHoro mnpenmera «®dusnka» B 00pa30BaTEeNIbHBIX OpPraHU3aIMIX
Poccuiickoit  ®enepanuu, peaqu3ylOUIMX OCHOBHBIE 0O0LIe00pa30BaTeIbHbIE POrPAMMBI,
yrBepxkaA€HHON pemenneM Kosutermm MunncrepcrBa mpocemieHuss Poccuiickoit denepaunn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

enu nzyyenus Gpu3nuku:

MpUOOpEeTeHNnEe MHTEpPECa U CTPEMIIEHUs OOyYalolMXCsl K HayYHOMY M3YyUEHHUIO IPUPOJIbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUA O HAayyHOM METO/A€ IMO3HaHUS U (popMHpOoBaHHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjibTaTa M3y4YEHHs] OCHOB CTPOEHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpOBaHNE MPEACTABIEHUN O POJIU (DU3MKHU ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;

pa3BUTHE TPEJCTaBICHUH O BO3MOXKHBIX cdepax Oynymed mnpodeccnoHanIbHOMN
NeSITeIbHOCTH, CBSI3aHHOM C (U3MKOH, MOJArOTOBKA K JalbHEHIIeMy OOy4YeHHI0O B 3TOM
HaIpaBJICHUH.

JlocTiKeHHe JTHX IeJed mnporpaMMmbl 1Mo (HU3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3zoBaHust 00eCIIeunBaCTCS PEIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHne 3HaAaHUKW O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXAaHMYECKHX, TEIJIOBBIX,
JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHHI ONMUCHIBATh M OOBACHATH (PU3UUECKUE SBJICHUS C UCIOJIH30BAHUEM
MOJTYyYECHHBIX 3HAHU;



OCBOEHME METOJOB PEIIEHUs MPOCTEHIINX pacdy€THBIX 3aJad C HCIOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHUI HAOIIOAAaTh NPUPOAHbIC SBJICHUS M BBINOIHATH OIBITHI, JJAOOPAaTOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ uHpopManmend (GU3UUECKOro CoAep)KaHus, BKIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3MKH, aHaIU3 W KPUTHYECKOE OlICHWBAaHUE
uHpOpMaLnu;

3HAKOMCTBO €O cdepamu NpodecCHOHANBHON JEATENIbHOCTH, CBSI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHUIX (PU3UUIECKON HAYKH.

Ha wmsyuenue ¢usukm (6a30BBIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
oTBoauTCs 235 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 gacoB (2 yaca B
Heneno), B 9 kiacce — 99 vacos (3 yaca B HeZIENIO).

Br16op mabopaTopHBIX pabOT M OMBITOB CAeNaH ¢ YYETOM MHIWBUIYAIBHBIX OCOOCHHOCTEH
0o0y4JaromuXxcsi U CHHCKAa SKCIEPUMEHTAIBHBIX 3aJaHHil, MpeiaraéMblXx B paMKaX OCHOBHOT'O
roCyJapCTBEHHOTO 9K3aMeHa 10 (U3HKe.

COHEP)XAHUE OBYUEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHUM OKPYKAOLIEr0 MUpa.

®usnka — Hayka o mpupoze. SBieHust npupoisl. Ousnyeckue SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNMWYMHBL. V3mepeHune Qu3nueckux BenuduH. DH3MUECKHE TPUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapoiHasi cucTemMa eIMHHII.

Kak ¢usuka m npyrue ecTeCTBEHHbIE HayKdM HM3y4aroT MPHPOIY. EcTecTBEeHHO-HAy4YHBIN
METOJl TIO3HaHWs: HaONIOJeHHe, IIOCTAaHOBKAa HAYYHOI'O BONPOCA, BBIABMIKCHHE THIIOTE3,
HKCIIEPUMEHT TI0 TIPOBEPKE THIOTE3, 00BICHEHHE HaOM0AaeMoro siBiieHus. Onucanue Gu3ndecKux
SBJICHUH C IIOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuyeckue, TEIIoBbIe, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

®duznyeckue MpuOOPHl W Mpoleaypa MNPSAMBIX HM3MEPEHUH AaHAJOrOBBIM M IU(POBBIM
npubopoM.

Onvimei.

Onpenesnenue EeHbl JeJIeHUs IIKalIbl U3MEPUTEIBHOT0 prodopa.

N3mepenue paccTossHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenre pa3smMepoB MaJIbIX Tel.

WN3mepenne TemmepaTypel Ipd IOMOIIM JKUJKOCTHOIO TEPMOMETpa U JaT4MKa
TEMIEPATYPHI.

[IpoBenenne wuccnenoBaHUs 10 IPOBEPKE THIOTE3bl: JAJIBHOCTh IOJIETA IIApHKa,
MYIEHHOTO TOPU30HTANIbHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. IlepBoHauanbHble CBEACHMS O CTPOCHUM BELIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HMX pa3Mepbl. OIBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBrm>keHue yactul, BemniecTBa. CBs3b CKOPOCTH JIBUKEHHSI YaCTHI[ C TEMIEpPaTypoOu.
BpoyHnoBckoe nBmwxkenue, auddysus. B3aumoneiicTBue dacTHIl BEIIECTBAa: MNPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTHbleé  COCTOSIHMSI ~ BEILIECTBA:  CTPOEHUE Ta30B, JKMJIKOCTEM M TBEPABIX
(KpucTaNIMYecKux) Tel. B3auMocBsS3b MeEXIy CBOWCTBaMH BEUIECTB B Pa3HBIX arperatHbIxX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABHKEHHUS.

Ha6monenue quddysun.



HabOmonenue siBieHUN, OOBSICHSIOMIUXCS MPUTSDKEHUEM WM OTTAIKMBAHHEM YaCTHUIL
BEIIeCTBA.

Jlabopamopnvie pabomul u onvimai.

Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIOJIb30BaHUEM (oTorpaduii).

OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHMSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

Pazpnen 3. JIBrkeHue v B3auMOJEHCTBUE TEJ.

Mexannueckoe nBuxkeHue. PaBHoMepHoe u HepaBHOMepHOE BIkeHue. Ckopocts. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTu 1 BpeMeHH JBUKCHUSI.

SIBnenne wHepuuu. 3aKOH HHEpUUH. B3aumoneicTBUE Ten Kak NpUYMHA HU3MEHEHUS
CKOpOCTH JBWXEHHMsS Ted. Macca kak Mmepa uHepTHoctH Tena. [lmoTHocTh BemiectBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BElIeCTBA.

Cuna kak xapakTepucTuka B3aumozeictsus Tten. Cuna ynpyrocth U 3akoH ['yka.
H3mepeHue CHIIbl ¢ IOMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTeHHs U cuia TsokecTd. Cuna TSKecTu
Ha Apyrux 1uia"etax. Bec tena. Heecomocts. CrioskeHHE CUJI, HAIIPABJICHHBIX 110 OJHOW TPSIMOM.
PaBHopeiicTBytomas cui. Cuna TpeHus. TpeHue CKOIbXKEHUS U TpeHUe MoKosi. TpeHue B mpupoie
U TEXHHKE.

Jlemoncmpayuu.

HaGroieHre MeXaHn4ecKoro JIBHKEHUS Tea.

N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABMKEHUS.

HaGnronenue siBiieHUs] HHEPLIWH.

Habmroienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopnuvie pabomul.

Omnpenenenre MIOTHOCTU TBEPAOTO TeENa.

N3yuenne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tela W Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

N3ydeHne 3aBUCUMOCTH pacTsHKeHUs (AeopMaliui) NPyKUHbI OT MPUII0KEHHON CHUIIBI.

Onvimeol.

OrmpesenieHne CKOPOCTH PaBHOMEPHOTO JBWDIKEHUS (IIApHKa B IKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

OmpenenieHne CpenHEM CKOPOCTH CKOJIBKEHUs Opycka WM IIapuka IO HaKJIOHHOMN
MJIOCKOCTH.

Pa3nen 4. JlaBnenue TBEPABIX Te, )KUIKOCTEH U T'a30B.

Hasnenne. CriocoObl yMEHbBIIICHUSI U YBEIHUeHUs AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJieHUs ra3za oT o0bEMa, Temmneparypsl. [lepenada naBneHust TBEPABIMU TEIAMH, KUJIKOCTIMH H
razamu. 3akoH [lackans. [lHeBMaTHyeckue MallMHBIL. 3aBUCHUMOCTb JIaBJIEHUS JKUJIKOCTU OT
rryounsl. ['uapocraTnyeckuii mapagokc. Coobmaromuecs cocyabl. [ napaBIudecKie MeXaHu3Mbl.

AtMocdepa 3emmu u arMmocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHWS BO3IYIIHOM
o6onoukn 3emmu. OmbiT Toppuuemmu. U3mepenwe armochepHOTO AaBICHHUS. 3aBHCHMOCTH
aTMoc(epHOTro IaBIeHUsI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1 u3mMepeHus aTMOCHEpHOTO
JTaBJICHMUSL.

JleiicTBHE KUAKOCTU U Taza Ha MOTPYXEHHOE B HUX Teslo. BrliTankuBaromas (apXuMeaona)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTH JaBIIEHUS T'a3a OT TEMIIEPaTyphl.

[lepenaua naBneHuUs KUIKOCTHIO U TA30M.

Coo0mmarommecs CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHUS.



3aBHCHUMOCTh BBITAIKMBAIOLICH CHIIBI OT 00BEMa MOTpYKEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJl: IUIABAHHME WIM MOTPYXKEHUE TE B 3aBUCHUMOCTU OT COOTHOUIEHUS
IJIOTHOCTEN TEJIa U XKUJKOCTH.

Jlabopamopuwie pabomul.

Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B KHUIKOCTh

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJiE OT 00bEMa MOTrpyKEHHOU B KHUJIKOCTh YaCTH
Tena.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKM U OINpENCIeHUE €€
IPY30I0ABEMHOCTH.

Onvimul.

[IpoBepka HE3aBUCUMOCTHM BBITAJKMBAIOIIEH CUJIbI, TEUCTBYIOLIECH HA TEJIO B HKUJIKOCTH, OT
Macchl Tena.

OMBITHL, JEMOHCTPUPYIOITUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUJIBI, IEUCTBYIOIIEH HA TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

Paznen 5. PaboTa u MOIIHOCTE. DHEPIHsL.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocThie MexaHU3MBI: phIuar, OJOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHs pblyara.
[TpumeHeHue paBuiia paBHOBECHUS pbldara K 0510Ky. «30s0Toe mpasuiioy» Mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprud. [IpeBpaiienne ogHoOro
BHJIa MEXAHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Jlemoncmpayuu.

[Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomui.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenue KIT/I HakJIIOHHOMN TUIOCKOCTH.

Onvimei.

Omnpenenenre pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBHKEHHUH TeJia 110 TOPU30HTATBHON
MTOBEPXHOCTH.

N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUUYECKON YHEPTHM.

8 KIIACC

Pazgen 6. TernoBele siBIEHUS.

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO--KHHETUUECKOW TEOPUH CTPOEHHUS BemecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyd. OmbIThl, TNOATBEP)KIAIOIIME  OCHOBHBIE  MOJOXKECHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucramimueckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KUIKOCTEW M TBEPIBIX TET HA OCHOBE IMOJIOKCHUM
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMayuMBaHWE€ W KaNWJUISIPHBIE SIBIICHUA. TeIJIoBOE
pacIIMpPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBHXEHHUS YaCTHILL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEpruu: Terionepeaaya U COBEpIIeHUE
paboTsl. Busl Terionepeaun: TeIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4YCHHUE.

KonunuectBo TeminoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. [lnmaBieHue W OTBepAEBAaHHE KPUCTATUMYECKUX
BEIIECTB. YAeNbHas Terora IuiaBieHus. [lapooOpazoBanme W KoHAeHcarus. Vcmapenwue.
Kunenue. VYnaenbHas Temiora mapooOpa3oBaHMs. 3aBHCUMOCTh TEMIEPAaTyphl KHUIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

DHeprus TOIMBA. Y IebHAas TEII0Ta CTOPaHHUs.



[Mpunmunsr  pabotel TeruoBbix naBurareneid KIIJ| TemnoBoro nBurarens. TemoBble
JIBUTaTEIH U 3alIUTa OKPYKaroLed Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Jlemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue quddysun.

HaGmoienue SBiICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.

Habutoienue TemnoBoro paciupeHus Ted.

W3meHeHue naBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUM W OXJIAXKICHHH.

[IpaBuna n3amepeHus TeMIepaTypsl.

Bunael reruionepenayu.

OxuaxieHre Ipy COBepIICHUH PabOThI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.

HaGirotenne kumeHusl.

Habmtoienne nocTostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.

Mogaenu TErIoBbIX ABUTaTENIEH.

Jlabopamopuvie pabomul.

UccnenoBanue siBneHus TEII000MEHA TPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BELIECTBA.

Ornpenenenue yaeIbHON TEIJIOTH TUIABJICHHUS JIbJIA.

OnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYXa.

Onvimul.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

OnpITHI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEN.

Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHus
WJTU OXJIQXKICHHSI.

[IpoBepka TUMOTE3bl JMHEWHOM 3aBUCHUMOCTH  JJMHBI  CTOJNOWMKAa KHJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

Habmonenne w3MeHeHHs BHYTpPEHHEW OJHEpPruM Tela B pe3yibTaTre TeIIoNnepeaauu u
paboThl BHEIITHUX CHII.

OmnpeneneHre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TEMJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

HccnepgoBanue npolecca UCapeHus.

Paznen 7. DnexkTpudeckue U MarHUTHBIE SIBICHUS.

Dnektpusanus Tein. J[Ba poaa snekTpuueckux 3apsioB. BzaumoneiicTBue 3apsHpKeHHBIX Tell.
3akon KyrnoHna (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBHS 3apsOKEHHBIX TENT OT BEITWYUHBI 3apsiIOB H
pPacCTOSTHUS MEXTY TEIaMH).

Onektpuueckoe mosie. HanmpsokEHHOCTH AnekTpudeckoro modist. [IpuHIUI cymeprno3uimu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun »siekTpuyeckux 3apsaoB. DJEMEHTapHBIN JJIeKTpuyeckud 3apsia. CTpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTr0 3apsija.

DJIEKTPUYECKUH TOK. YCIOBHSI CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DSIEKTPHUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas wnenb. Cuwia Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTuBieHHE
MPOBOJHUKA. YJEIbHOE CONPOTHBIEHHE BemecTBa. 3akoH Oma i1  yyacTKa  IEMH.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANMEKTPUIECKOTO TOKA. 3akoH J[koyns—JIeHna. DnekTpuueckue 1enu u
MOTPEOUTENN SNEKTPUUECKOM 3Heprun B ObITy. KOpoTKOe 3aMbIKaHUE.
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ITocTossHHBIC MarHuThl. B3anmMoAeHCTBHE IMOCTOSHHBLIX MATrHHUTOB. MarHuTHoOe TIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue i Ku3HU Ha 3emiie. OnbIiT IpcTega. MarHutHoe nojie
ANEKTPUUECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. [[eficTBUEe MarHUTHOTO IMOJIs HA
MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSTHHOTO TOKa. VICII0JIb30BaHUE AJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apaned. SBieHue  daeKTpoMarHuTHOM  uHaAykiuu. [lpaBuno  Jlenua.
OnekrporeHepatop. CrmocoObl TMONMYYSHHS OSIEKTPUYECKONW OSHEPruu. JIEKTPOCTAHIIMUA HA
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Jlemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEJl.

Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DneKTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUsI JICKTPUUYECKUX 3aPsI0B.

[IpoBOAHMKYN U AUDIICKTPUKH.

MoaenupoBaHKi€e CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISI.

VcTOYHUKH TOCTOSSHHOI'O TOKA.

JIeMCTBUS AIIEKTPUUECKOTO TOKA.

DNEeKTPUYECKHUI TOK B JKUJIKOCTH.

I"a3oBbIl pazps.

N3mepenne cuiibl TOka aMIepMETPOM.

M3MepeHune 3J1eKTpUYECKOro Halps>KeHUST BOJIBTMETPOM.

Peocrar u marasuH cOpOTUBIICHUN.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOXKHOCTH Pa3ICJICHHsI TIOJTIOCOB MarHUTa.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarsuTHoO€e noje Toka. IeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS SJ€KTPOMAarHUTHON WHYKITUH.

Omnbrtel @apanest.

3aBUCHMOCTD HaIIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DNEeKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnuwsie pabomul.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HaPsHKEHUSI.

HccnegoBanue 3aBUCUMOCTH AJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro JIJTUHBI,
TJIOMIA U TIOTIEPEYHOTO CEYCHHS M MaTepHara.

UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYILIETO 4YEpEe3 PE3UCTOp, OT COMPOTHUBICHUS
pE3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.

[IpoBepka mpaBuiia CIOXEHUS HANpPSHKEHUH MPU TMOCIEAOBATEIbHOM COEIWHEHHUU ABYX
PE3UCTOPOB.

[IpoBepka mpaBuia Ajsi CUJIbl TOKA MPU NapaJJIEIbHOM COEAMHEHUU PE3UCTOPOB.

Ompenenenne pabOTHI DJIEKTPUUECKOTO TOKA, HJYIIETO Yepe3 PE3UCTOP W MOIIHOCTH
ANEKTPUUECKOTO TOKA, BBIIEISAEMON HA PE3UCTOPE.

N3ydenue neicTBUsE MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHncTpynpoBanue u u3ydeHue paboThl AIEKTPOABUTATEISL.

Onwvimeol.

OnbITHI 10 HAOTIOCHHUIO STIEKTPU3AIUH TNl HHAYKIIMEH U MPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUs 3JIEKTPUUYECKOTO MOJIA HA MPOBOJIHUKUA U TUDJICKTPUKH.

COopka u mpoBepKa padOThI STEKTPHUECKOH eI MOCTOSHHOTO TOKA.
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HccnegoBanue 3aBUCMMOCTH CHUJIBI TOKA, MIYILETO Yepe3 JaMIOuKy, OT HalpsLKeHHsS Ha
HEH.

Onpenenenne KII/] narpeBarens.

HccnegoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MArHUTOB.

HccenenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI B3aUMOJACHCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

W3y4yeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MPH UX O0bEIMHEHUU U

pa3leIeHuN.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

OnpITbl 1O MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKLIMH: MCCIEA0BaHUE
VM3MEHEHUH 3HAYEHUs U HaIllpaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KIIACC

Pazzen 8. Mexanuueckue sIBiICHUS.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro JABWXKEHUs. PaBHOMepHOe MpsMOJIMHEHHOEe JBH>KeHHe. HepaBHOMepHOE
npsMoiuHeHoe jBukeHue. CpedHssi U MIHOBEHHAash CKOpPOCTb Tejla MpU HEPaBHOMEPHOM
JBUKECHUU.

Yckopenue. PaBHOycKkopeHHOE TpsiMosiiHETHOE nBmkeHue. CBoOoaHoe mnaneHue. OnbITh
lNanunes.

PaBHOoMepHOe nBmxkeHue mo okpyxHoctH. [lepmon m vacrora oOpamenus. Jlunelnas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoi 3akoH Herotona. Tpernit 3akoH Herorona. IIpuHiuummn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHus: cujia TPEHHsI CKOJBKEHHS, CUJIa TPEHHS
MOKOS1, APYTHE BUBI TPEHUSL.

Cuna TsSKECTM U 3aKOH BCEMHUPHOIO TSITOTEHMs. YCKOpEHHE CBOOOIHOrO TaJeHUs.
JBuxenue ninanet Bokpyr Connua. Ilepsas kocMudeckas ckopocTs. HeBecoMOCTh U IEperpysKHy.

PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Nmnynee Tena. VM3menenue umnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass pabota ¥ MouiHocTh. Pabora cun TsbkecTH, ynpyroctu, TpeHus. CBs3b
3Heprun M pabotel. IloTeHuManbHas »HEpPrus Tena, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIM.
IToTeHumanbHas SHEPrusl CKaTod NpyKkuHbL. KuHeTndeckas sHeprus. TeopemMa O KMHETHYECKOMU
DHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.

Jlemoncmpayuu.

Habmronenne MexaHMYecKoro ABMXKEHHSI TeJIa OTHOCUTENLHO PAa3HbIX TNl OTCUETA.

CpaBHeHME ITyTEN M TPACKTOPHI JBUKEHHSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

N3mepenne CKkopoCTH U YCKOPEHHUs MPSIMOINHENHOTO ABUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

Habmtoienue aBM>keHus Tela o OKPYKHOCTH.

Habmoienne MexaHU4eCKX SBJICHUI, MPOUCXOAAIIUX B cucTeMe oTcuéTa «Tenexkay mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOLIEH Ha HETO CHUJIBI.

Hab6mronenue paBeHCTBA CUIJT TP B3aUMOJCHCTBUU TEJ.

N3meneHue Beca Tesna Ipyu YCKOPEHHOM JIBUKCHUHU.

[Tepenaua nmmysbca Ipu B3aUMOJEHCTBUY TEI.

[IpeoOpa3oBanus S3HEPTUH NPH B3aUMOACHCTBHH Tell.

CoxpaHeHne UMITyJIbCca MPU HEYIIPYTOM B3aUMOACHCTBUH.

CoxpaHeHue UMIyJbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
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HabntoneHne peakTHBHOTO JIBUYKCHHS.

CoxpaHeHue MEXaHU4EeCKOH SHEPruH MPpHU CBOOOIHOM IaJICHHUH.

CoxpaHeHne MEXaHNYECKON PHEPIUU NIPH IBUKEHUU TeJIa MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuwie pabomul.

OnpeneneHue ycKOpeHUs Tella IPU PaBHOYCKOPEHHOM JIBWJKEHUM 110 HAaKJIOHHOM
IJIOCKOCTH.

Omnpenenenne K03 puinenTa TpeHUs: CKOIbKEHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHHUH TeJla 110 TOPU30HTATBHOM
HOBEPXHOCTH.

N3ydeHue 3aKkoHa COXpaHEHHUS SJHEPTUH.

Onvimul.

KoHcTpynpoBanue Tpakra Juisl pa3roHa U JaJbHEHIIEro paBHOMEPHOT'O JBM)KEHUS LIapuKa
WIN TENEXKKH.

Omnpenenenue cpenHed CKOPOCTH CKOJIBKEHUS Opycka WIM JBUKEHMS ILapUKa IO
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITIYTH OT BPEMEHH INPH PABHOYCKOPEHHOM IBM)KEHUHU 0e3
HayalbHOM CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBMKEHMM 0O€3 HayalbHOM CKOpPOCTU
OyTH OTHOCATCA Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXKEHHUS OT CHJIbl HOPMAJIbHOT'O JIaBJICHHUS.

Omnpenenenve pabOThl CUJIBl  YOPYTOCTH HpU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOABHKHOTO U IMOABUKHOIO OJIOKOB.

Pa3znen 9. Mexannueckue kojaeOaHus U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KojeOaHM: MEpUoJ], 4YacToTa,
aMmIMTyna. MareMarMdeckuilT W NPYKHHHBIM ~ MasaTHUKW. [IpeBpamieHune OSHepruum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue KoneOaHus. BriHyxkneHHble KojeOaHusa. Pe3onaHc. MexaHMueckue BOJIHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [Ipo/1osibHBIE M MONIEpeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTbH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

Jlemoncmpayuu.

Habntonenue koneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

Habumtonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHU U pe30HaHca.

PacnipocTpanenne npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYyCTHUYECKUI PE30HAHC.

Jlabopamopuwie pabomeoi.

Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.

IIpoBepka HE3aBUCHMMOCTH Tepuoja KojeOaHWi Ipy3a, MOJBEIIEHHOIO K HUTH, OT MacChl
rpysa.

Onvimei.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TIepuoJia KoJeOaHUI MOABEIIEHHOTO K HUTU Tpy3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHUH MPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a.

OmnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh MEepHoJa KojaeOaHUHM MPYKMHHOTO MasiTHUKAa OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJeHuUs.

Pa3znen 10. DnekTpoMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI.
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DNEeKTPOMarHuTHOE MoJie. DIEeKTPOMAarHuTHbIe BOJIHbI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

BonHoBeIe cBoliCTBa CBETA.

Onvimei.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3znen 11. CeToBbI€ SIBIEHUS.

JlyueBass monenb cBera. Mcrounukum cBera. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3aKoH mpenomiieHUs cBeTa. [loaHOE BHYTpeHHEe OTpa)K€HUE CBETa.
Hcrnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeir B smH3e. OnTuueckas cuctema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aJbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CliokKeHHE CIEKTPAIbHBIX 1[BETOB.
Hucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonydyenue n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomnenue cBera.

OnTHYecKuil CBETOBOI.

Xon nydeit B cobuparomieit muH3e.

Xox Jydell B pacCenBaroLIEeH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[TpuHumn neiicTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CEKT.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie pabomul.

UccnepoBanue 3aBUCHMOCTH YIUIa NPEOMIJIEHHS CBETOBOrO Jiyya OT yIJjla MaJeHHUs Ha
IPaHULIE «BO3LYX—CTEKIION.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnbITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.

Onvimul.

HccnenoBaHue 3aBUCMMOCTH yIJia OTPaKEHHsI CBETOBOTO JIyda OT yIJjla Ma/ieHusl.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHMUS.

Omnswitel Pesepdopna u mmanerapras monenb atoma. Mogens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oera- uW ramma-usnydeHus. CTpoeHHE aTOMHOTO sijpa.
Hykinonnas wMopens aromHoro sapa. HM3orombl. PanumoakTuBHble mpeBpamieHusd. llepuon
noJtypacnaaa aTOMHBIX sIJIEp.

Snepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsSIOBOr0 M MacCOBOI'O YHUCEI. DHEPrus CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U dHepruu. Peakuuu cunrtes3a u neneHus saep. UcTouyHuku sHepruu
CouHIia ¥ 3BE3]1.

SAnepHas sHepreTuka. JIeMcTBUS paAUOAKTUBHBIX U3JIy4YCHUN HA )KUBbIE OPTAaHU3MBI.

Jlemoncmpayuu.

CrexTpsbl U3JIy4eHUS U TOTJIOLIECHHUS.

10



CriexTpbl pa3IMYHbIX T'a30B.

CnekTtp Bomopoa.

Habmronenune tTpexoB B kamepe Buibcona.

Pabora cuérurika HOHU3UPYIOLUX U3TYy4EHUH.

Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Onvimul.

Habnronenune CrijionIHpIX M TUHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TPEKOB: HW3MEPEHUE SHEPrMM YacTHIBI [0 TOPMO3HOMY IyTH (1O
¢dororpadusm).

W3mepeHue painoakTUBHOTO (poHa.

[ToBTOpUTENBEHO-0000ITAIOIINIT MOTYITB.

IToBTOpUTENIEHO-00001IAIONIMI MOY/Ib MPEAHA3HAYEH AJIS CUCTEMAaTU3aluu U 0000IIEeHUs
IIPEIMETHOTO COJEPKAaHUS U OIBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
bu3uKy, a TaKKe I MOJTOTOBKM K OCHOBHOMY IOCYJIAapCTBEHHOMY 3K3aMEHY MO (hU3MKe JUIs
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4E€OHBIN IIPEIMET.

[Ipu u3ydeHun TaHHOTO MOXYJIS PeaTu3yIOTCA U CUCTEMaTU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEUnBaETCs JOCTUKEHUE PEIMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX
pe3yibTaToB 00yueHus, (hopMupyercs ecTeCTBEHHOHAYyYHAasPAaMOTHOCTh: OCBOCHHME Hay4HBIX
METOJIOB MCCIIEJOBAaHUS SIBJIEHUN NPUPOJABl U TEXHUKH, OBJAJEHUE YMEHUSMHU OOBSACHATH
¢du3nueckre SBICHUS, IPUMEHSS [I0Jy4YeHHbIE 3HaHUs, PELIaTh 3aJjaui, B TOM YHUCJIE KAUeCTBECHHbIE
U DKCIIEPUMEHTAJIbHbIE.

[TpuHIMNMATBHO JAESATEIbHOCTHBIM XapaKkTep AAHHOTO pasjesia peaau3yercs 3a cuéT Toro,
YTO 00YYarOIIUecs BBIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIy4YEHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSCHAThH (PU3NUYECKUE SBJICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAy4YHbIE METOJbl MCCIEIOBAHUS (DU3NYECKHX SIBJICHUN, B TOM 4YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTO HCIOJIb30BAaHUS Pa3IMYHBIX MCTOYHUKOB SHEPrMM HAa OCHOBE 3aKOHA
IPEBPAILCHHS U COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPTUU.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TTPOTPAMMEBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

N3ydenue pu3nKu Ha ypOBHE OCHOBHOT'O O0IIEr0 00pa30BaHuUs HANpPaBJIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynpraTte wu3yueHuss (QU3MKM HA YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs ¥
oOyuarorerocst OynyT c()opMHUpPOBaHbI CIEIYIOIINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTprOTHYECKOTO BOCIIUTAHHUS:

MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hm3ndeckoi
HaYKH,

LIEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX — (PU3HUKOB;

2) rpaX/IaHCKOI0 U JyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXJE€HHUH OOLIECTBEHHO3HAYMMBIXU 3THYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUISCKUM IIPUMEHEHHUEM JTIOCTHIKEHUH (DU3UKH;

0CO3HaHME BA)KHOCTH MOPAJIbHO--3TUYECKUX TPUHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) ACTETUYECKOTO BOCITUTAHMUS:

BOCIIPUSITHE ICTETHUECKUX KadecTB (PU3NUECKON Hayku: e€ TapMOHMYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAyYHOTO ITO3HAHUS:

OCO3HaHME LEHHOCTH (PU3MUYECKOW HAyKM KaK MOIIMHOTO HMHCTPYMEHTa IO3HaHUS MMHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUIIIEH COCTABIISIONIEN KYJIbTYPBI,

pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, UHTEPECa K UCCIIE0BATENIbCKOM AeATEIbHOCTH;

5) popmMupOBaHUs KyAbTYPHI 310POBbSI H SMOLIMOHAIBHOTO OJIaromnoryyus:
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OCO3HaHME LIEHHOCTH 0e30IacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BRXHOCTU IIpaBUJ O€30IIaCHOTO IOBEIECHUS HA TPAHCIOPTE, HAa JOporax, C 3JIEKTPUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

c(OPMHPOBAHHOCTb HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO IIPaBa HA OIIMOKY U TaKOI'o XKe
IIpaBa y Ipyroro 4ejoBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKHX 337134 (B paMKax CEMbH, 00pa3oBaTeIbHOM
OpraHu3alyy, ropoja, Kpas) TEXHOJIOIMUECKON U COLIMAIbHON HANPaBIEHHOCTH, TPEOYIOLIUX B TOM
qrciie ¥ PU3NIeCKUX 3HAHUM;

MHTEpEC K MIPAKTUYECKOMY U3YyUEHUIO0 Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

OpMEHTAlMsl Ha IpUMEHEHHe (U3MYECKUX 3HAHUM [UId pelleHus 3ajad B 00JIacTH
OKpY’KalomIed Cpe/pl, TUIAHUPOBAHMS TOCTYIIKOB M OIEHKH MX BO3MOXKHBIX TOCIEICTBHUA IS
OKpY’Karollel cpesbl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PEeLICHNUs;

8) ajanTanuy K U3MEHSIOUIMMCS YCIOBUSAM COLMAIBHON U IPUPOIHON CPeabl:

noTpeOHOCT, BO B3aWMOJICHCTBHM TIPW  BBINOJHEHWH HCCICIOBAHUKW M TMPOEKTOB
(bu3nuecKoil HapPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIeITEbHOCTD;

noTpeOHOCT, B (DOPMUPOBAHMM HOBBIX 3HAHWUN, B TOM 4Hcie (GOPMYJIUPOBaTh HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SIBICHUSX;

0CO3HaHME Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

TUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHHH HOBBIX (PM3NUYECKUX 3HAHUH;

CTpeMJICHHE aHAIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPObI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C HCIIOJIb30BaHNEM (DU3NYECKHUX 3HAHUM;

OLIEHKAa CBOMUX JIEHCTBMH C Y4YETOM BIHMSHUS HAa OKPYKAIOUIYI0 Cpeay, BO3MOXHBIX
ri100aJIbLHBIX TTOCIIEACTBHM.

METAIIPEJIMETHBIE PE3VJIbTATBI

B pesynpTaTe ocBOoe€HHsS mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanuss y oOyuatomerocss OyayT cOpMHpPOBaHBI —MeTalpeAMETHbIE PE3YJbTaThl,
BKITIOYAOIME TO3HABATENIbHBIC YHUBEPCAIbHBIE Y4YeOHBIE JEHCTBHSA, KOMMYHUKATHBHBIC
YHUBEpCaJbHblE YUeOHbIE 1eHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbBIC YUeOHbIE IEHCTBHUS.

[To3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

ba3oBble TornuecKue NeUCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SIBICHHN);

yCTaHABJIMBATh CYLIECTBEHHBIH NMPH3HAK KIacCU(UKALMU, OCHOBAHUS JUIA OOOOIEHUS U
CpaBHEHWS,

BBISIBJIAITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B paccMaTpuUBaeMbIX (akTax, JaHHBIX M
HaOJFOICHUSX, OTHOCSIIMXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBJISAITh TIPUYMHHO--CJICJICTBEHHBIE CBSI3M TNPH  M3YYEHUH (PU3UUECKUX SBICHUA U
MIPOIIECCOB, JIENATh BBHIBOJBI C MCIOIB30BAHUEM JCTyKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIHYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO peleHus yuyeOHoM (u3nueckoil 3afauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIEHMs, BBHIOOp Hambosee MOAXOJIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

bazoBele uccnenoBaTeabCKue IeHCTBUSA:

UCIOJIb30BATh BONPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT IIO3HAHUS;

MPOBOJIUTH 0 CAMOCTOSITEILHO COCTaBIEHHOMY IUJIaHY OIIBIT, HECJOXHBINH (U3NUECKUit
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3MUECKOTO SBICHHUS;

OLICHUBATh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HH(OpPMAIMIO, TOIYYEHHYIO B XO7e
UCCIICIOBaHUS WM YKCIIEPUMEHTA;
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CaMOCTOSITENTbHO (HhOPMYITUPOBaTh 0OOOIICHHUS W BBIBOABI IO PE3yNbTaTaM IMPOBEAEHHOTO
HaOJIIOJICHNS, OTIBITA, HCCIICIOBAHUS,;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeiIee pa3BUTHE (DU3UYECKHX IIPOLIECCOB, a TaKKe
BBIJIBUTATh IPEANIOI0KEHHS 00 UX Pa3BUTUH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

PaGora c nuadopmarnmeii:

NPUMEHATh PA3IMYHBIC METOJbI, HWHCTPYMEHTHl M 3alpochl INpH IOHCKE H OTOOpe
UH(OPMALIUU WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOU (U3NYecKoil 3a1auu;

aHAIM3UPOBaTh, CHCTEMATHU3NUPOBATh M HHTEPIPETUPOBATH HHPOPMAIMIO PA3INYHBIX BHIOB
U GOpM IpeCTaBICHHS,

CaMOCTOSITENIHO ~BBIOMpAaTh ONTUMAJbHYIO (OpMy TMpeicTaBieHHs HHGOPMALUH U
WITIOCTPUPOBATh pelIaeMble 33a4l HECIOKHBIMU CXEMaMH, TUarpaMMamMu, HHOU rpadukoit u ux
KOMOHMHAIUSIMH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHBIC YICOHBIC IEHCTBHS:

B X0/ie 00CYXK/IEHHs y4eOHOro MaTepuana, pe3ynbTaToB JIAOOPATOPHBIX paboT M MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYMIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBaTh HJICH, HAILlCJICHHBIC Ha
pelIeHue 3a1a4yn 1 MoAepKaHue 01aroXKenaTeIbHOCTH OOIICHHS;

COIOCTABJIATH CBOM CYXKJICHUS C CYXICHUSMH JIPYTHX YYaCTHUKOB TUaiiora, OOHAPYKHBATh
pa3IMyuue U CXOACTBO MO3UIIHIA;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEICTABIATE PE3yJIbTaThl BHIIOJIHEHHOTO (PU3NYECKOro OmbiTa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHJHOH M HMHIAMBUAYaJbHOH pabOTHI mpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBaTH JEHCTBHA MO €&
JOCTIDKEHUIO: PACIPENeNsiTh POJIM, OOCYKIaTh TPOLECCHl M PE3yNbTaThl COBMECTHOH pPabOTHI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

BBITIOJIHATE CBOIO YacTh pabOTHI, [OCTUTas KadeCTBEHHOT'O pe3ysibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WiEHAMU KOMaH[IbI;

OLIEHMBATh KAueCTBO CBOETO BKJIaZa B OOIIMI MPOMYKT IO KPUTEPHSM, CaMOCTOSTEIHBHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsatuBHble yHUBEpCATbHBIE YUeOHbIE IEHCTBUS

Camoopranuzanusi:

BBISIBIISITE TIPOOJIEMBI B XKM3HEHHBIX M YUEOHBIX CHUTYalHsAX, TPEOYIOUIUX ISl PEHICHUS
(bu3nUecKrux 3HaHUM;

OPHEHTHUPOBAThCSI B PA3UYHBIX MOJIXOAAX TNPUHATHS peHIeHUuH (MHIUBHIyalTbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUH IPyIIoi);

CaMOCTOSITENTFHO COCTaBJISITh aJITOPUTM peIIeHHs] (PHU3MUECKOW 3aJadd WM  TUIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeJIaracMble BapHaHThI PEIICHMI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHHE.

CaMOKOHTPOITb, SMOIIMOHATILHBIN HHTEIJICKT:

JlaBaTh a/IEKBaTHYIO OILICHKY CUTYallUU M MpeiaraTh IlaH €€ N3MEHEHHMS;

OOBSICHATh TPHYUHBI JOCTIDKEHUS (HEJOCTIDKEHUS) pPe3yJabTaToOB IESTEIHHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTh (B TOM YHCJIE€ B XOJ BBITIOJIHEHUS (U3UIECCKOTO
UCCIICIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OIMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LEJIN U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJI€ CIIopa MIIM TUCKYCCHU Ha HAyYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYroro;

NpU3HAaBaTh CBOE MPABO HA OMIMOKY MPHU PeHIeHUH (U3NYECKUX 3a]a4d WIN B yTBEPKICHUAX
Ha Hay4YHbIE TEMBbI U TaKOE K€ MPaBO IPYToro.
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INPEAMETHBIE PE3VJIBTATHI

K koumy oOydenus B 7 kjacce MpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKHE SIBICHUS, HAOIIOIeHUE, SKCIIEPUMEHT,
MOJIeNIb, TUMOTE3a, €AMHUIBI (PU3UYECKUX BEIWYHMH, aTOM, MOJEKYJa, arperatHble COCTOSHUS
BemlecTBa (TBEpAOE, IKUAKOE, Tra3o00pa3HOE), MEXaHHYeCKoe JBW)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIMHENHHOE), TPACKTOPHUs, PABHOACHCTBYIOIIAA cuia, negopmanus (ynpyras,
MJIACTUYECKAas), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pa3nmuyath sBieHus (OudQy3us, TEIUIOBOE JABWKEHHE YACTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBHYKEHUE, MHEPIHS, B3aUMOJICUCTBHE TN, pABHOBECHE TBEPIBIX TEII C
3aKperIEHHON OChIO BpallleHHUs, Iepefayda JaBjIeHUsl TBEPIAbIMU TEJIaMH, KUAKOCTSIMHM U Ta3aMu,
aTMoc(epHOe aBJieHHe, MJaBaHUE Tell, IPEBPAIICHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, AEMOHCTPHPYIOIINX JaHHOE (hU3UYECKOE SIBIICHUE,

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHM B OKPYXKAIOIIEM MHUpPE, B TOM
ymciie PU3NYECKUe SBJICHUS B MPUPOE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOM
U HEKUBOW MPUPOJE, NCHCTBHE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHHE aTMOC(EPHOTO
JIaBJICHUS Ha KMBOH OpPraHW3M, IUIABaHUE PHIO, phIYard B TEJE YEIOBEKA, IPU STOM IEPEBOIHUTH
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH CYIECTBEHHBIE CBOWCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHHI;

OMKCHIBATh W3YYECHHBIE CBOMCTBA Tel M (DM3MUECKUE SIBICHUS, MCIONB3YS (U3MUECKUe
BEJIMYMHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIA
VIOPYTOCTH, CUJa TSXKECTH, BEC Tella, CHJia TpeHHus, JaBlieHue (TBEPAOro Tela, >KUIKOCTH, rasa),
BBITAJIKMBAIOIAsl CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI,
KO3 (UIIUEHT MOJIE3HOro NEHCTBUS MEXaHU3MOB, KMHETUYECKass M MOTEHIMAIbHAS SHEPTHs), PU
ONMCAHUU MPABWIIBHO TPAKTOBATh (PU3HUECKUN CMBICT UCIIOJIB3YEMBIX BEIUUNH, UX 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIBI, CBSA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTHh TpaQUKH H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOICTBa TeJ, (U3NYECKUE SBJICHUS U IMPOLECCHI, MUCHOIb3Ys IMpaBUiia
CJIOKEHUS CUJI (BJIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbryara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIUH, IpU 3TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alKChIBATH €0 MAaTEMAaTHYECKOE
BBIpaXEHHUE;

OOBSICHATH (hpr3HMYEeCKHe SBJICHHs, MPOLECCH U CBOWCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYMHHO--CIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1—2 H3y4eHHBIX CBOICTBa
bu3HYeCcKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3aaun B 1—2 1neiicTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢dusnyecKkue BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJlayd 3alKChiBaTh KpPaTKOE YCIIOBHE,
HOJCTABIATh (PU3MUYECKHE BEJIWYMHBI B (OPMYIIBI U MPOBOJIUTH PACUEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOUMBbIE JJIsl PEIIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOJyYeHHON Qu3ndeckon
BEJIMYMHBI,

pacrno3HaBaTh NpoOJIEMBbl, KOTOPhIE MOKHO PEIINTh MPH MOMOILIU (PU3UUECKUX METOJOB, B
ONKCAaHUM UCCIEOBaHMUS BBIJACIATH IPOBEpSIEMOE MpPEANoIoXKeHne (THIOTe3y), pa3iudaTh MU
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTaT, HaXOAUTh OMIMOKU B XOJI€ OIBITA, J€JIaTh BHIBOJBI 110
€ro pe3yibTaTaM;

MIPOBOAUTDH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX SBJICHHUM WM (DU3HMUECKUX CBOMICTB Tell:
(dbopMynHpOBaTh TPOBEPSIEMBbIC IPEINOJIOKEHHUS, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO
000py/0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIOJIHATE TIPSIMBbIE W3MEPEHHUSI PACCTOSHHS, BPEMEHH, Macchl Tena, 00b&Ma, CHIIBI U
TEMIIEPATyphl C HCIOJb30BAaHHUEM AHAJIOTOBBIX M HUGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUS
nprOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

14



MPOBOANTh HWCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIMYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM MPSMbIX M3MEPEHHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO IBIIKYLIETOoCs Tejla OT
BPEMEHHU JIBIKCHHS Tela, CHJIBI TPEHUs CKOJIBKEHHS OT Beca Teja, KadecTBa O00pabOTKU
IIOBEPXHOCTEH TeJl M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YJIMHEHHS TPY>KUHBI, BHITAJKUBAIOMIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBHCHUMOCTU OT IUIOTHOCTH Tela, OT IIyOWHBI, Ha KOTOPYIO
HOTPYKEHO TEeJIO0, YCIOBHM TUIaBaHUs Tell, YCIOBUI paBHOBECHUS pblyara U OJIOKOB), y4acCTBOBATH B
IUIAHUPOBAaHUM Y4eOHOI'O MCCIEJ0BAHUS, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEAys
NPEUVIOKEHHOMY TUTaHy, (DUKCHPOBaTh peE3yJabTaThl IOJYYEHHONM 3aBUCUMOCTH (PU3MUYECKHX
BEIMYMH B BHJE MPEUIOKEHHBIX Tabmul W rpaduKoB, JelaThb BBIBOJbBl 10 pe3yibTaTaM
UCCIIEIOBAHMSI;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIUUYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH
U TBEPAOro Teja, cuila TPEHUS CKOJBXKEHMs, IaBICHHE BO3]yXa, BBITAIKUBAIOIIAS CHIIA,
JeMCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTh TENO, KOAPPHUIHUEHT MOJE3HOrO JEHCTBHS MPOCTHIX
MEXAaHU3MOB), CJIeysd MpPEIJIOKEHHOW HWHCTPYKLUUHU: IPU BBINOJIHEHUH H3MEpPEHUIl coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUUCIISITh 3HAYEHUE UCKOMON BEJIMYNHBI,

coOJI01aTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPH padoTe ¢ 1a00paToOpHBIM 000PYI0OBAHUEM;

yKa3blBaTh MPUHLMUIBI JeHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMeTp, pblyar, MOJABUKHBIA M HEMOABMXKHBIN OJOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOpOil HAa MX OMMCaHUs (B TOM YHCIE: NOJIINUIHUKY, YCTPOMCTBO BOJIONPOBOAA, MMIPABINYECKUI
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), UCIONb3Yys 3HAHUS O CBOWCTBAX
bu3nueckux siBICHUH U HE0OXO0 UMbl (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTL  NpUMEpbl  (HAaXOOUTh HMH(OpPMALMIO O TpUMEpPax) MPaKTHUYECKOIrO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAaHUHM B OBCEAHEBHOM KM3HHU JUIs oOecreueHus: 6e301acHOCTH MpU
oOpailieHnu ¢ mpubopaMu U TEXHUUYECKMMH YCTPOICTBaAaMH, COXpaHEHUS 3/J0POBbS U COOIIIOIEHUS
HOPM DKOJIOTHYECKOTO MOBEACHMSI B OKPYKAIOLIEHN Cpeae;

OCYILIECTBIATh OTOOP MCTOYHUKOB MHPOpMalu B MIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM M IYTEM CpPaBHEHUS PA3JIMYHBIX
MCTOYHUKOB BBIIEIATh WH(GOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3aJlaHUN Hay4yHO--TIOMYJSIPHYIO JIMTEpaTypy
(bu3MUecKoro cofep:kaHus, ClpaBOYHbIe MaTepHualibl, pecypchl ceTu VIHTepHeT, BiajieTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2—3
HCTOYHUKOB HMH(pOpManuu (U3NYECKOTO COJEp)KaHUs, B TOM 4YHCIE MyOJUYHO [eiaTh KpaTKue
COOOLIeHNUs O pe3ylbTaTax IMPOEKTOB MM YYEeOHBIX HCCIEAOBAaHUM, NPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATHHHBINA anmmapar Kypca (UM3HKH, CONPOBOXAATH BBICTYILJICHUE
MPE3EHTALNEM;

IIpU BBIMIOJIHEHUU Y4YEOHBIX IMPOEKTOB U HCCIEIOBaHUM pachpenensaTh 00s3aHHOCTH B
IpyNIE B COOTBETCTBUU C NOCTABIEHHBIMU 3aJla4aMM, CJICIUTH 3a BHIIIOJHEHUEM IIJIaHa JEHCTBUIM,
aJIeKBaTHO  OLEHMBaTh COOCTBEHHBIM BKJIAJ B  JESATENBHOCTb TPYMINbI, BbICTPAaUBaTh
KOMMYHHMKaTUBHOE B3aMMOJECHCTBHE, yUUTIBAsI MHEHUE OKPY)KAIOIIHX.

K konmy oOyuenus B 8 kjacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUINYECKUE U aMOp(HbIEC Tela, HACKIIECHHBIN U
HEHACBIUICHHBIA Iap, BJIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSAsS DJHEPIHs, TEIUIOBOU
JBUTATEb, JJEMEHTAPHBIM AJIEKTPUYECKUI 3apsll, DJIEKTPUUECKOE I10JI€, IPOBOAHMKH U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
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pasznuyath SBICHHUS (TEIUIOBOE pacCHIMpEeHUEe | CXKaThe, TeIulonepeaada, TerioBOe
paBHOBeCcHE, CMauyuMBaHUE, KaNWULSIPHbIE SIBJICHUS, UCHapeHue, KOHACHCAlUs, IUIaBJICHHE,
Kpuctauin3anus (OTBEpJEBaHUE), KHUIEHUE, TerUionepenaya (TerIonpoBOIHOCTh, KOHBEKIIUS,
U3ITy4EHHUE), AJICKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apsioB, JACUCTBUSA DJICKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MArHUTOB, JCHCTBHE MAarHUTHOTO TOJS HA MPOBOJHHK C
TOKOM, 3JIEKTPOMAarHUTHAs WHAYKLHKA) [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXaIOIIEeM MHpE, B TOM
grciie (U3NYECKUE SIBICHUS B MPUPOJIE: TIOBEPXHOCTHOE HATSDKCHUE M KAMMJULSIPHBIC SIBIICHUS B
npupoje, KpUcTaiel B npupoze, usiaydenne CouHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE POCHI, TYMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBICHUS B aTMochepe, ICKTPUUECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apel( MOoIH0COB, pOJIb MATHUTHOTO OIS AJIs KU3HU
Ha 3emie, TIOJSIPHOE CHSIHHE, TIPU 3TOM IEPEBOJAUTH MPAKTHUYECKYIO 33/1a4y B yU4eOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUZNUECKUX SBIICHUM;

OIHMCHIBATh W3YYCHHBIE CBOHCTBA TeN M (DU3UYCCKHE SIBJICHHS, WCIONB3YsS (U3HUSCKUC
BEJIMUMHBI (TemIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAENbHAs TEII0EMKOCTh
BEIIIECTBA, Y/JEIbHAs TEIUIOTA IJIABJICHUS, YACIIbHAS TEIJIOTa TapooOpa3oBaHus, yACIbHAs TEIJI0Ta
CrOpaHMsl TOIUTMBA, KOI(PQPUIMEHT MOJE3HOTO [EHCTBUS TEIJIOBOW MAIIMHBI, OTHOCHTENbHAs
BIQKHOCTh BO31yXa, OJIIEKTPUYECCKUI 3apsij, CHJIa TOKa, JJIEKTPUYECKOE HAIPSHKCHHE,
COMPOTHUBIIEHWE TMPOBOJAHHKA, YJCIbHOE COMPOTHUBIIEHHWE BELIECTBA, paboTa U MOIIHOCTh
IEKTPUIECKOTO TOKA), TIPU OMMCAHUH MPABWIBHO TPAKTOBATh (PU3UUECKHIA CMBICT UCIIOJIBb3YEMbIX
BEJIMYMH, 0003HAUEHUS U €IUHULBI (U3MUECKUX BEIUYHH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEIUYHHY C JPYTHUMH BEIMYMHAMH, CTPOUTh TpadUKH WM3YU4EHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBIICHUS M MPOIECCHI, UCIOJIb3YsT OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO--KHHETUYECKON TEOPHHM CTPOEHHUS BEUIECTBA, MPUHIUI CYHNEPIIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa Jij1sl ydacTka 1enH, 3aKOH
Jxoyns—Jlenna, 3aKOH COXpaHEHUS YHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA
1 3aITUCBIBATh €r0 MAaTEMAaTHUECKOE BBIPAKCHHUE;

OOBSCHATH (PU3MUYECKUE TPOIECCHl U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallul
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUIMHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH
0o0BsicHeHHEe M3 1-2 JOrMuYecKWx IIaroB ¢ Omopoil Ha 1-2 M3y4YEeHHBIX CBOWMCTBA (PUIUUECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacu€THble 3a7a4u B 2—3 ASMCTBUSI, UCTIONB3Ys 3aKOHBI  ()OPMYIIBI, CBS3BIBAIOIITNE
du3HYeCKe BEIMYMHBI: HAa OCHOBE aHAIWM3a YCJIOBHS 3aJladydl 3alUChIBaTh KPATKOE YCIIOBUE,
BBISBJISITH HEJAOCTATOK JIAHHBIX JUISL PEIIEeHWS 3aJadyd, BBIOMpATh 3aKOHBI HU  (QOPMYIIBI,
HeoOXOoMuMBIe Il € pelIeHUs, MPOBOJAUTH PAcYEThl M CpPaBHUBAThH IIOJYYCHHOE 3HAUYCHHUE
(bu3MYECKOI BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOYXHO PEIINTh MPU MOMOIU (HU3HUECKUX METOJIOB,
UCTIONB3YSl OMUCAHHE WCCIENOBAHMs, BBIICTATh MPOBEPSEMOE MPEAINONIOKEHHE, OIEHUBATh
MPABHJILHOCTH MOPSIIKA MPOBEICHUS UCCIICIOBAHMS, JICJIATh BBIBOIBI,

MIPOBOJNTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKHUX SIBICHUN WM (PU3HUYECKUX CBOUCTB TN
(KanWIISIpHBIE SIBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3/IyXa OT ero 00bEMa, TeMIIepaTyphl, CKOPOCTH
mpolecca OCThIBAaHUS W HArpeBaHUs MPH U3TYyYEHUH OT IBETa H3JIydarolied (MOTIOIIaroIIei)
MTOBEPXHOCTH, CKOPOCTh HCITAPSHHUS BOJIBI OT TEMIIEPATYPHI KUIAKOCTH U IDIOMAIHN €€ ITOBEPXHOCTH,
DIIEKTPU3ALUAA Tell W B3aUMOACHCTBHE DIEKTPUYECKHUX 3apsiiOB, B3aUMOJCHCTBHE MOCTOSHHBIX
MarHuToB, BU3YyaJIU3allksi MAarHUTHBIX TMOJIEH TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
HA MPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (pOopMyIHpOBaTh MPOBEpPsSEMbIE MPEINOJIIOKEHNS, COOUPAaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000py/I0BaHUsl, ONUCHIBAThH XOJI OMBITA i (POPMYITHPOBATH BHIBOIBL;
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BBINOJIHAT NPSMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEILHON BIAXKHOCTH BO3JlyXa, CHJIBI
TOKa, HAIPSDKEHUs C UCIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh PE3YJIbTAThI U3MEPEHUHN C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIUYMHBI OT JPYro c
UCTIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTH CONPOTUBIICHHUS MPOBOJHUKA OT €r0 JUIMHBI,
IUIOINAAM TIONEPEYHOT0 CEUEHUs U Y/AEIbHOIO CONPOTUBIICHUS BEILECTBA IPOBOJHHMKA, CUIIbI TOKA,
WIYILIEro Yepe3 MPOBOJHUK, OT HAPSHKEHHUS Ha MMPOBOJIHUKE, UCCIIEIOBAHHE MTOCIEI0BATEILHOTO U
HapajjIeNIbHOTO0 COeIMHEHUH MPOBOJHUKOB): MJAHUPOBATH UCCIIEA0BaHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHHs, CIEAYs MPEAIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTAaThl MONy4YECHHON
3aBUCUMOCTH B BUJI€ TaOJUI] U I'paHKOB, AeJIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMUS;

MPOBOJIUTh KOCBEHHbIE M3MEpeHUs] (U3NYECKHX BEIMYMH (yIelbHAs TEIUIOEMKOCTh
BEIIIECTBA, COIPOTUBIICHUE ITPOBOIHUKA, pab0OTa U MOIIHOCTb IEKTPHUECKOro TOKA): MJIAHUPOBATh
U3MEpEHUs, COOMPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEUIOKEHHOW WHCTPYKLUH, U
BBIYHUCIIATH 3HAUECHHE BEITUYMHBI;

coOIII01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH padoTe ¢ J1ab0opaTOpHBIM 000pYIOBaHHUEM;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOl Ha WX ONKCAaHUs (B TOM YHUCIIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMET), MapoBasi TypOHHa,
amIepMeTp, BOJBTMETpP, CUETUYMK DSJIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHbIE AIEKTPOIIPHOOPHI (TIPUMEPHI), IITEKTPUIECKUE MPETOXPAHUTENHN, dICKTPOMATHHT,
3JIEKTPOJBUTATEIIb MOCTOSHHOI'O TOKA), MCHOJb3Yysl 3HAHHUS O CBOMCTBaX (pU3MUYECKUX SBIECHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh POCTbIE TEXHUYECKHUE YCTPOHCTBA U U3MEPUTEIbHbBIC IIPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABHUTATEIh
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUYECKUX Lene c
MIOCJIEIOBATEBHBIM H TTapaJUIeTIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jiinyasi yCIOBHBIE 0003HAUYCHUS
HJIEMEHTOB 3JIEKTPUUYECKUX LIETIeH;

NPUBOJUTL  MpUMEpPbl  (HAXOOUTh HMH(OpPMALMIO O TpUMEpPax) MPaKTHYECKOIO
UCIOJIb30BaHUs (PM3NYECKUX 3HAaHUM B OBCEAHEBHOM )KM3HHU Ul oOecreueHus: 6e30MacHOCTH MpHU
oOpamieHny ¢ MpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBBSI M COOIOICHUS
HOPM 3KOJIOTHYECKOT'0 TMIOBE/ICHUS B OKpYXKatolIei cpere;

OCYIIECTBIIATh MOUCK HH(pOpMaruu (U3NIECKOro cojepxkaHus B MHTepHETE, HA OCHOBE
UMEIOIMXCS 3HAaHUM U MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX UCTOUHUKOB BBLACIATH WH(POPMAIHIO,
KOTOpAst SBJSIETCS TPOTUBOPEYUBOM MIT MOXKET OBITH HEIOCTOBEPHOM;

UCMOJb30BaTh NPU BBHIMOJIHEHUH YYEOHBIX 3alaHUi HayyHO--MIONYJSIPHYIO JUTEpaTypy
(GU3MIeCKOTo CoZep KaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTn IHTepHeT, BIaJAeTh MpHEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE M KpaTKHe YCTHbIE COOOIIeHus, 0000mmas
UHPOPMALIMIO M3 HECKOJbKUX HCTOYHUKOB (PU3MYECKOTO COJAEp)KaHMs, B TOM YHCIE IMYOJUYHO
NPEJICTABIIATh PE3YAbTATHI MPOSKTHOW MITH UCCIIEAOBATENLCKON NESTETLHOCTH, TIPH TOM TPaMOTHO
UCIMOJIb30BaTh M3YYEHHBIH MOHATHHHBIA anmapar Kypca (UM3HMKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IpPU BBHIMOJIHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX MPOIECCOB
pacrpenensiaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH, CICAWTH 3a
BBITOJIHEHUEM IIJIaHa JISHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLIEHUBATH COOCTBEHHBIN BKJIA]
B JICSITEILHOCTH TPYIIIBI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TTPOSIBIISISI TOTOBHOCTh
paspematbe KOH(IUKTHI.

K kxoHmy oOyueHus B 9 kimacce NmpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCMOJNb30BaTh  IOHATHA: CHCTeMa OTcuéra, MaTepuajgbHas TOYKa, TPAEKTOpus,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTo MABIDKEHHs, aedopmarus (ympyras, IUIaCTHUECKas), TpEeHHeE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U IEpErpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOIO TENa, paBHOBECHE, MEXAaHMUECKUE KOJIeOaHHUS M BOJIHBI,
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3BYK, HH(PA3BYK H YJIbTPa3BYK, HIEKTPOMArHUTHbIC BOJIHBI, IIKaJa 3JICKTPOMAarHUTHBIX BOJH, CBET,
OJIM30pYKOCTh U JAIbHO30PKOCTh, CIIEKTPbl UCIIyCKAHUS U IOIJIOIIEHUs, anbda-, 6eTa- U ramma-
U3JIy4ECHMS, U30TOIIbI, SJCPHAst DJHEPIeTHUKA;

pa3nuyath sBJIeHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE NPSAMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tell, pPABHOMEPHOE JIBUKCHHE
[0 OKPY)XHOCTH, B3aUMOJEHCTBUE TeJl, PEaKTUBHOE JABMKEHHE, KoJieOaTelbHOE JIBUKECHUE
(3aryxaromme M BBIHY)KJCHHbIE KojeOaHMs), pe30HAHC, BOJHOBOE JIBUKECHUE, OTPa)XCHHE 3BYKa,
IPSIMOJIMHEMHOE PACIPOCTPAHEHHUE, OTPAXCHHE M IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKE€HHE CBETa, pa3joXeHHe Oeloro cBera B CHEKTP M CIIOKEHUE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, E€CTECTBCHHAs pPaJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpPa
U3JIy4eHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (pU3HUYEeCcKOe SIBIECHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NYECKHUX SBICHHUI B OKPY)KAIOIIEM MUpE (B TOM
yuciae (QU3MUECKue SBJICHUS B NPUPOJE: NPUIMBBI U OTJIUBBL, JBMKeHUE IulaHeT CoJHEYHOH
CHUCTEMBI, PEAKTUBHOE JIBM)KCHME JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBI, IIyHAaMH, X0, I[BETA T€J, ONTHUYECKUE SIBJICHUS B NIPUPOJIE,
Ouojoruyeckoe JeHCTBUE BUIUMOTrO, YIbTPa(UOJIETOBOTO M PEHTIEHOBCKOIO W3JIY4YEHUH,
€CTECTBEHHBIN paJMOaKTHUBHBINA ()OH, KOCMUYECKHE JTY4H, PAJUOAKTUBHOE U3Iy4EHHUE NPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PAJUOAKTUBHBIX M3yYEHUI HAa OPraHu3M 4YeJIOBEKa), IPU 3TOM MEPEBOIUTH
IPaKTUYECKYI0 3a/lauy B Y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3HYECKHX
SIBIICHHI;

OIMCHIBATh W3YYEHHBIC CBOWCTBA TeJ M (PU3MUECKUE SBJICHUS, UCHONb3Yys (usnueckue
BEJIMYMHBI (CpPEIHSAss U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH)KEHUHU, YCKOPEHHUE,
IIepeMELICHNE, IIyTh, YIJI0Bask CKOPOCTh, CUjla TPEHHUs, CUJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIrO MaJeHMs, BEC Teja, HMMIYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHW4ecKas pabora u
MOIIHOCTD, ITOTEHILUAIbHAs JHEPIUs TeJa, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIH, IOTEHIMAIbHAS
DHEPIUsl CXKATOW IPYKUHBI, KNHETHUYECKasl SHEprus, IMOJHAs MEXaHWYECKas JSHEPIus, NEpHoJ H
qacToTa KojeOaHHi, 1J1MHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTellb
IPEJIOMJIEHUSI CPEJIbl), IPU OMHCAHUU MPABUIIBHO TPAKTOBATh (DPU3HMUECKUN CMBICT UCIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U E€IUHMLBI (U3NYECKUX BEIMYUH, HAXOIUTh (POPMYIbI, CBSI3bIBAIOIIUE
JaHHY!0 (U3NYECKYI0 BEJIUYMHY C JPYIMMH BEIMYMHAMH, CTPOUTh TpaQUKU H3YYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBJICHHUS M IPOLIECCHl, HCIOJbB3YS 3aKOH
COXpPAHEHHUs DHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUII CYNEPIO3ULUN CWUJI, IPHUHLMUII
OTHOCHUTENBbHOCTH ['anmnes, 3akoHsl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOI0 U MACCOBOIO YUCEI IIPU SIEPHBIX PEaAKIUAX,
Ipu 3TOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHMUE,

OOBACHATH (U3NYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE CUTYyalluil
[IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO--CICACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ ONMopoll Ha 2—3 M3y4EHHBIX CBOWMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacdy€THble 3a/1a4yu (ONMUparonIvecs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCHOJb3Ys
3aKOHBI U (hOPMYJIbI, CBS3bIBaIOIIME (PU3NUECKHE BEIWYMHBI: HA OCHOBE aHAM3a YCJOBHUS 3aJauyu
3alKChIBaTh KPATKOE YCJIOBME, BBIABIATH HEIOCTAIOUIME WJIM HM30BITOYHBIE JAaHHBIE, BHIOMpATh
3aKOHBI M (QOPMYINIbI, HEOOXOAMMBIE JJs pELIeHHs, MPOBOAUTH pPACUYE€Tl M OLEHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHMsI (PU3UUECKON BEIMUHHBI,

pacrio3HaBaTh NMPOOJIEMBl, KOTOPbIE MOXXHO PEUIMTH MPHU MOMOMIM (PU3MYECKHX METOIOB,
WCIIOJIb3Yysl ONMUCAaHUE WCCIENOBaHMs, BBIACIATh IPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATH
[IPaBUJIBHOCTb IIOpsZIKa IIPOBEIEHMSI MCCIECIOBAaHUsA, Je€JaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OMBITOB;

18



MIPOBOAMTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKHX SIBICHUN WM (PU3UYECKUX CBOWMCTB TeEll
(u3yueHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS DSHEPIUM, 3aBUCHMOCTb IE€pHOJIA
KOJICOAHUH TPY>KUHHOTO MasTHHKA OT MAacchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIMTYbl MallbIX KojeOaHuM, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3JIokKeHHE Oeoro
CBETa B CIIEKTpP, M3YYEHHE CBOICTB M300pak€HUS B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHUS
npeaMeTra B coOMparomiell TuH3e, HaOII0IeHNEe CIUIOIHBIX U JIMHEHYAThIX CIEKTPOB HU3JIyueHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO HabOpa 0OOPYAOBaHUS, ONHCHIBATH XOJ
OTIbITA U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MIPOBOJIUTH TPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHHIA, OTIPENIENsis CpeIHee 3HAUCHUE
u3MepsieMoil Beau4uHbI (POKYCHOE paccTosHue coOuparoniel JMH3bI), 0OOCHOBBIBATH BBHIOOD
criocoba n3MepeHus (M3MEpUTEIHHOTO TPrOOopa);

MIPOBOAUTH MCCIEA0BAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HUCIIOIb30BAHUEM IPSIMBbIX
U3MEpeHUi (3aBUCHUMOCTh IYTH OT BPEMEHHU NpPHU PAaBHOYCKOPEHHOM JBIKCHHH O€3 HavaJbHOH
CKOPOCTH, TIepuoAa KoieOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTIiia
OTpaKEHHsI CBETa OT YIJla TaJeHWs W yIjia MPeJOMIICHHS OT yIiia MaJeHUs): IJIAaHHUpPOBATh
HCCIIEIOBAaHHE, CaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY, (DUKCHPOBATh PE3YNIbTAThl IMOTYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIHI] U TPaQHKOB, JAEIaTh BBIBOABI 110 pE3yJbTaTaM
UCCIICJIOBAHMUS,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIWYHH (CPEIHSS CKOPOCTh U YCKOPEHHUE
TeJa IpU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHUE CBOOOTHOTO MAaJACHHS, KECTKOCTh MPYKUHBI,
KOO(QQUIMEHT TPEeHHs CKOJBKCHHUS, MeXaHHueckas paboTa W MOLIHOCTb, YacTOTa W IIEPUOJ
KoJie0aHUN MaTeMaTUYECKOrO W MPY>KUHHOTO MAasTHUKOB, ONTHUYECKas CUja COOMpAIOIIeil IMH3BI,
paZMOaKTHBHBIA (OH): IIAHUPOBATH W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITMIOJHATh U3MEPEHUS, CIEAysd MPEAIOKEHHOM WHCTPYKLWHU, BBIYUCIATH 3HAYCHUE BEIUYUHBI U
aQHAJTM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH IMOTPEITHOCTH H3MEPEHH;

co0Jr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;

pa3nuyaTth OCHOBHBIE NMPH3HAKM HM3YYEHHBIX (DU3MUYECKMX MOENeH: MaTephalibHas TOYKa,
abCoMIOTHO TBEPJOE TENO, TOYCUHBIM UCTOYHUK CBETa, Jyd, TOHKAas JMH3a, MJaHEeTapHas MOJETb
aToMma, HyKJIOHHAsl MOJIEJIb aTOMHOTO $I/1pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpOl Ha WX OMUCaHWA (B TOM 4YHUCIE: CIUAOMETP, IATYHKH IOJIOKEHHS, PACCTOSHHUS U
YCKOPEHUs, paKkeTa, 9X0JI0T, OUKH, IEPUCKOII, (OTOAIapaT, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII,
JIO3UMETp, Kamepa BuiabcoHa), HCMONB3ysd 3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHUU U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJB30BAaTh CXEMbl M CXEMaTHYHBIE PHCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOILIECCOB MPU PEHICHUH Yy4eOHO-TIPAKTUYECKUX
3aj7a4, ONTHUYECKHE CXEMBI JIJISl TOCTPOSHHS M300paXeHHWH B TUIOCKOM 3€pKajie M CcOoOMparoIeit
JIMH3E;

MPUBOJUTL  MpUMEpbl  (HAaXOOUTh HMH(OpPMALMIO O TpUMEpPax) MPaKTHYECKOTrO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUHM B IOBCEAHEBHOM JKM3HHU Ui oOecredeHus: 6e30MacHOCTH IpU
oOpamnieHny ¢ MpUOOpaMu M TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBBSI M COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOLIEH cpere;

OCYIIECTBISAITh TOWUCK uHGpopMmammu  (usmyeckoro comepkanuss B VIHTEpHere,
CaMOCTOSITENIbHO (POPMYJIMPYs MOUCKOBBIN 3arpoc, HAXOAUTh MYTH ONPEAENCHHUs JOCTOBEPHOCTHU
MOJTyYeHHOW WH(POpPMAIK Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIBHBIX HCTOYHUKOB;

WCIONIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/laHUil HAyYHO--TIOMYJISPHYIO JHUTEpaTypy
(bu3NYECKOro coJiep)KaHus, CIIpaBOYHbIE MaTepHallbl, pecypchbl ceTi MHTepHeT, BIaaeTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMAIIMK U3 OAHON 3HAKOBOU CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE MH(pOpMalUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COACpXKAHMS, NyOIMYHO TPEICTABISITh PE3YIbTAThI
MIPOEKTHOM WJIM UCCIIEeI0BATEeNIbCKON NeSTEIbHOCTH, IPH 3TOM IPaMOTHO HMCIOJIB30BaTh N3YYEHHBII
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NOHATUIHBIN anmapar u3y4aeMoro pasjena GU3UKU U CONPOBOXKAATh BHICTYIUICHHE Mpe3eHTaleH
¢ y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
TEMATHUYECKOE INTAHUPOBAHUE

7 Kiacc

Ne HaumenoBanue
n/  pa3ienoB U TEM
v MpOTrpaMMBbI

Paznen 1.®Ou3uka u e€ posib B IO3HAHUU OKPYKAIOIIIE

®du3uka - HayKa o

1.1
pUpoae
12 duznueckue
' BEJINYNHBI
13 EcrecTBeHHOHay4H

BIII METO/, IIO3HAHUS

Hroro no pasaciry

KomngecTBo yacos

Bcer = Konrtponbn
0 bIe paboTHI
2
2
1
6

IIpakTrueck
ne paboThl

ro Mupa

DIJIEKTPOHHBIE
(undpoBrie)
o0Opa3oBaTenbHbIC

pecypchl

bu6nuoreka [JOK
https://m.edsoo.ru/7f416
194

bubnnoreka IIOK
https://m.edsoo.ru/7f416
194

bubnnoreka IIOK
https://m.edsoo.ru/7f416
194

Paznen 2.HepBOHa‘laﬂBHHe CBCACHUA O CTPOCHUHU BCIICCTBA

Crpoctie bubmuorexa [JOK
2.1 P 1 https://m.edso0.ru/7f416
BEIECTBA
194
JBuxxeHue u bubmorexa [JOK
2.2 B3aUMOJIENCTBIE 2 1 https://m.edso0.ru/7f416
YaCTHII BEIECTBA 194
ArperarHble bubmuoreka [JOK
2.3 COCTOSIHHS 2 https://m.edso00.ru/7f416
BeEIeCTBA 194
Hroro no pazgeny 5
Paznen 3.]/[BukeHne ¥ B3aMMOICHCTBHE TEIT
MexaHu4eckoe bubmorexa LIOK
3.1 3 https://m.edsoo.ru/7f416
NBIDKEHUE
194
VHeDIus. Macea but6mmoreka [IOK
3.2 DA, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
but6mmoreka [IOK
3.3 Cua. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no pazneny 21

Paznen 4.J1aBnenue TBEPABIX TeN, )KUAKOCTEH U ra30B

JlaBneHue.
[lepenaua naBneHus but6mmoreka [IOK
4.1 TBEPIBIMH TEIIAMH, 3 https://m.edso0.ru/7f416
JKUIKOCTSIMU U 194
razamu
4.2 JlaBieHne 5 Bbubnuoteka LIOK
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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
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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KHUIKOCTH https://m.edso00.ru/7f416
194
bu6nuoreka [IOK
4.3 Atmocheproe 6 https://m.edso0.ru/7f416
JaBJICHHE 194
Hlerictaue bubmuorexa [JOK
4.4 JKIIKOCTH 1 Tasa Ha 7 1 3 https://m.edso00.ru/7f416
MOTrpy>XKEHHOE B HUX 194
TENO I
Hroro no pazueny 21
Paznen 5.PabGora 1 MOIIHOCTE. DHEPrus
PaGora i bubnnoreka IIOK
5.1 3 1 https://m.edso00.ru/7f416
MOIIIHOCTD
194
Tpocthie bubnnoreka IIOK
5.2 5 1 https://m.edso00.ru/7f416
MeXaHU3MBbI
194
Mexann4geckas bubmmorexa TOK
5.3 4 1 1 https://m.edso00.ru/7f416
SHEPTHs
194
Hroro no pazgeny 12
O0o0061IeHNE U 3
CHCTEMAaTU3alMsl 3HaHUH
OO011ee KOJIMYECTBO YaCOB 68 4 12
10 MPOrpaMme
8 kiacc
KonnyecTBo 4acos ONeKTPOHHbIE
Ne HanmenoBanme
m/ pas3AciioB U TEM Bceer Kontponsusl  IIpakTnueckn (wipoBtic)
1 IpOrpamMMbl 0 € paboThI € paboThI 0bpasoBaTeIbHbIe
pecypcbl
Pazgen 1. TennoBele siBICHUS
Crpoenue u bubnunoreka [JOK
1.1 CBOMCTBa 7 1 https://m.edsoo.ru/7f4181
BEIICCTBA ce
TeIUIOBbLE bubnmnoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOLIECChHI ce
Wroro no pazneny 28
Paznien 2.2OnekTprudeckre 1 MarHUTHBIE SIBICHUS
DJIeKTpUYECKHUE
3apsapl. bubmuoreka [JOK
2.1 3apspKeHHBIC Teja 7 1 https://m.edso0.ru/7f4181
U UX ce
B3aUMOJICHCTBUE
[TocTossHHBIHM bu6mmorexa [JOK
2.2 AIIEKTPUUYECKHIA 20 1 7 https://m.edsoo0.ru/7f4181
TOK ce
2.3 MarauTHsie 6 1 1,5 bu6mmorekxa [{OK
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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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

SIBJICHUS https://m.edsoo.ru/7f4181
ce
DJIEKTPOMAarHuTH bubmorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f4181
asg UHAYKIHUS ce
Hroro mo pazueny 37
O06o0061EeHNE U 3
cUCTeMaTH3alus 3HaHUH
O011ee KOJIMYECTBO 68 4 145
4acoB M0 MPOTrpaMMe
9 kiacc
KomnuecTBo yacos DNEeKTPOHHBIE
Ne HaunmenoBanune
1/ a3/1€JI0B U TEM B K 11 (w1gpossie)
! ﬁ OI; o cer OHgPOJ'IBHBI pagmqecxn 0GPa3oBATEbHBIE
porp (o) € pa0oOThI € pa0oThI pecypehl
Pasngen 1.Mexanuueckue sIBiICHUA
1\/51);2(1:}1;1;:;1(06 bubmuorexa [JOK
1.1 a1 10 1 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €ro 26
OIMCaHUs =
Bianmoneiicrue bubmmorexa LIOK
1.2 Ter o 20 1 3 https://m.edsoo.ru/7f41a4
ab
3aKOHEL bubmmoteka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
ab
Hroro no paszneny 40
Pasnen 2.Mexannueckue KoeOaHus U BOIHEI
MexaHnyeckue bubmmorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus
ab
MexaHuveckue bubmaorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK 26
Hroro no pazneny 15

Pazgen 3.9J’ICKTpOMaFHI/ITHOC TIOJIC U DJICKTPOMAIrHUTHBIC BOJIHEBL

DIIEKTPOMAarHuTH Buborexa [IOK
3.1 o¢ ToJe u 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH 26
bI€ BOJIHBI =
Hroro no pazgeny 6
Pazpnen 4.CBeToBbIC SBICHUS
3aKOHBI bubmuorexa [{OK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4
cBeTa ab
JInH3BI B Bbubnuoteka LIOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4
npubOopHI a6
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https://m.edsoo.ru/7f41a4a6

Paznoxxenue bu6mmoreka [IOK
4.3 Oeroro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazueny 15
Pa3nen 5. KBaHTOBBIE SIBJICHUS
Ucnyckanue u bubmuorexa [JOK
51 HOTJIOLICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
CrpocHue bu6numoreka [IOK
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO Si7pa 26
STepHble bubmnoreka IIOK
5.3 7 1 https://m.edsoo.ru/7f41a4
peakIuu
a6
Hroro no pazneny 17
Paznen 6.IToBTOpuTenbHO-006001IIAIOIINI MOTYITb
[ToBTOpeHue n
000011IEHNE bu6nuoreka [IOK
6.1 COZICPIKAHHUS 6 2 https://m.edsoo.ru/7f41a4
Kypca (hU3uKu 3a a6
7-9 xnacc
Hroro mo pazueny 6
OO0r11ee KOJIMYECTBO 99 27

YacoB 10 MPOTpaMMe
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