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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMs COCTABIICHA Ha OCHOBE
MOJIOKEHUA W TpeOoBaHW K pe3yabTaraM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON TIporpamMmsbl, peacraBieHHbx B PI'OC OO0, a takke ¢ yuétoM deaepaibHOM
paboueii mporpammsl BocninTanus 1 KoHuenmmu npenogaBanus yueOHoro npeamera «Puznkay.

CopneprkaHue nporpaMMsl 1o (pU3KKe HarnpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYalOIIUXCAd W OPraHM3alUI0 M3ydeHHs] (PU3UKU Ha JEATENIbHOCTHOH ocHoBe. B
nporpaMMe 1O (U3UKE YUUTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro IpeaMeTa B pealu3aluu
tpedoBanuit. ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAalpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TaK)Ke MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneieHue y4yeOHOro marepuaija o rojam
oOyyeHus (o KiaccaM), IpeJylaraeT MHPUMEPHYI IIOCIENOBAaTEIbHOCTh H3YYEHHUsS TeM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACP)KaHUS M Yy4ETe BO3PACTHBIX OCOOCHHOCTEH
o0y4Jaronmxcs.

[Iporpamma o ¢usuke papaboTaHa ¢ HETbI0 OKA3aHUS METOIMYECKON TTOMOIIH YYUTEIIO B
co3JlaHMM paboueil MporpamMmsl 10 y4eOHOMY IIpEeIMETY.

®uzuka SBISIETCd CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUYEOHBIX MPEIMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH,
ouosiorueii, acTpoHOMHEW W (QHU3MUECKOW Teorpaduel, BHOCUT BKIJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HOpeJOoCTaBisgeT HaubOosiee sACHble 00paslbl NPUMEHEHUs HAayyHOro MeEToja
[IO3HAHUS, TO €CTh CIIOCO0A MOIYYEHHs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa U3 rHaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOLiero odpa3zoBaHUs
COCTOMT B (OPMUPOBAHMM E€CTECTBEHHO-HAyYHOW TPAMOTHOCTH MW HHTEpeca K HayKe Yy
00y4aromXxcs.

Wzyuenne ¢usnkun ©Ha 0a30BOM YpPOBHE MpPENAINoONiaraeT OBJAJACHUE CIEIYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:

® HAy4YHO OOBSCHSATH SBJICHMUS;

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O HCCIIEA0BAHNUS;

® UHTEPIPETUPOBATh JAaHHBIE M HCIIOJIB30BaTh HAay4yHBIE JOKA3aTENIbCTBA IS IOTYyYEHUS
BBIBOJIOB.

Henu wu3ydyeHuss (U3MKH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHsS ONpPEIEIECHbI B
Konnenuuu npenogaBanus yyeOHoro mnpenmera «®Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeiabHble MPOTPaMMBL,
yTBepkaEHHON pemenneM Komutermn Munncrepersa npocsenieHust Poccuiickoin @enepanyu
(nmpotokoun ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean n3yvyenus pu3nku:

e npuobpeTeHre UHTepeca U CTpeMIIEHUSI 00yUYaroIUXCsl K HAyYHOMY MU3YUEHUIO IPUPOBDI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHMH O HAydHOM MeToJe IMO3HaHHA U  (HopMupoBaHHE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYXKAIOUIUM SIBJICHUSM;

e (dopMHPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE TPEACTABICHUN O pONMU (U3MKU Ui Pa3BUTH APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymeil mnpodeccrnoHaIbHON
NeSITeNbHOCTH, CBA3aHHOM C (M3MKOH, NOArOTOBKAa K JalbHEHIIeMy OOY4YeHHI0O B 3TOM
HaIpaBJICHUU.



JlocTukeHre HTHX Melell mporpaMMbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CISIYIONINX 3a1a4:

e npuoOpeTeHre 3HaAHUI O AUCKPETHOM CTPOEHUH BELIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBaTH U OOBIACHATH  (PU3MUECKUE SABICHHUS C
MCIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacdy€THBIX 3a/lad C HCIOJIb30BAaHHEM
(bu3znyecKux MojeNel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

®  pa3BHUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BHITIOIHATH OIBITHI, JIJAOOPATOPHBIC
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM N3MEPUTEIILHBIX IPHOOPOB;

e ocBoeHue MNpuéMoOB paboThl ¢ HHpOpManuel (U3HUECKOTO COICpKAHUS, BKIHOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JAOCTI)KCHUAX (U3MKH, aHAIM3 M KPUTUYECKOE OIECHUBAHUE
uH(pOpMaINH;

®  3HAKOMCTBO cO cdepaMu mpodeccnoHaNbHON NesSTeIbHOCTH, CBI3aHHBIMU ¢ (U3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3MUECKON HAYKH.

Ha wm3yuyenue ¢wusukum (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS
orBoauTcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B Hefen0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipemiaraemserii B mporpamme 1o (usuke nepedeHs JabopaTOpHBIX paOdOT M OMBITOB HOCHT
PEKOMEHIaTeNIbHBIN XapaKkTep, YUUTellb AejaeT BbIOOp MpoBeeHHsI Ja00paTOPHBIX PadOT U ONBITOB
C y4€TOM MHAWBUIYAIBHBIX OCOOCHHOCTEH 00yYaromuUXCs, CIIMCKA YKCIEPUMEHTAIBHBIX 3aaHUH,
IIpeJUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pu3uke.

COJEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:KAIOIIEro MUPA.

®usnka — Hayka o mpupope. SBineHus npuponbl. OuU3NyYECKHe SBICHUSA: MEXaHUYECKHE,
TETJIOBBIC, AJICKTPUIECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuUMHBL. M3mepenuwe dusnueckux BenuyuH. Pu3nveckue MPHOOPEHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IHHMII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAayKH HM3y4yaloT MNPUPOAy. EcTecTBeHHO-HAy4YHBIH
METOJl TIO3HAHWs: HaOJIOJeHHWe, I[IOCTAaHOBKA HAy4YHOrO BOIMPOCA, BBIIBHKEHUE THIIOTE3,
SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsICHEHHE Habm0qaeMoro siBieHus. Onucanne Gu3nIecKux
SIBJIEHU C MOMOILBIO MOJIENEH.

Jemoncmpayuu.

1. Mexanuveckue, TETUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHS.

2. ®usuueckue MpuOOPHI M Mpoleaypa MPSMBIX W3MEPEHUIN aHAIOTOBBIM U ITU(PPOBHIM
npudopom.

Jlabopamopmuvie padbomol u onvimol.

OmpezienieHre EHbI ACICHUS KAl H3MEPUTEIHLHOTO pUOopa.

N3mepenue paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl TIPH TOMOIIM JKHJKOCTHOTO TEpPMOMETpa U JaTyuKa
TEeMIIepaTyphl.

6. IlpoBeaeHHWe WUCCIICIOBAaHUS 110 MPOBEPKE THIIOTE3bI: JAIBHOCTh ITOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

agkrownE



Pasznen 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BelleCTBA.

CrtpoeHue BeliecTBa: aTOMBI U MOJIKYJIBI, X pa3Mepbl. OMBITHI, T0Ka3bIBAIONINE JUCKPETHOE
CTpOCHHE BEIECTRA.

JlBmwkeHne dyactul BemiectBa. CBS3b CKOPOCTU JBWXKCHHMS YaCTHI[ C TEMIIEPaTypOu.
BbpoynoBckoe nBuxenue, auddys3us. BzaumonelcTBue YaCTHI] BELIECTBA: MPUTSIKEHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMS ~ BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH UM TBEPABIX
(KpucTaJUTMYECKNX) Tel. B3auMOCBSI3b MEXAy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpavyuu.

1. HaGnronenue OpOyHOBCKOTO ABHIKEHHS.

2. Hab6nmronenue nuddysun.

3. HaOmonenue sBneHMiA, OOBACHSIOMMXCA MPHUTSHKCHUEM WIM OTTAJKUBAHHEM YacTHUI
BElIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ormenka ntuamerpa aToMa METOJIOM PsIOB (C UCToJIb30BaHUEM (hoTorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Paznen 3. /IBuskenne u B3auMo/ieiicTBre TeJl.

Mexanuueckoe nBmxkeHHe. PaBHoMepHOe 1 HepaBHOMepHOe JBHxkeHHe. CkopocTb. CpeaHsis
CKOPOCTbH IPH HEPABHOMEPHOM JIBIDKEHUU. Pacu€T myTH v BpeMeHU JIBIKCHUSI.

SIBnenue nnepuuu. 3aKoH HEpLUUU. B3anmozeiicTBre Ten Kak MpUYrMHa U3MEHEHUS CKOPOCTH
IBIDKEHUS Tel. Macca Kak Mepa MHEpTHOCTH Tena. [lmoTHocTs BemecTBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BhEMA BEIeCTBA.

Cuna xak xapakTepucTuka B3aumoaencTsus tei. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C MTIOMOIIBIO0 JUHAMOMETpA. SIBIEHNE TATOTeHUS U cuiia TshkecTd. Cuia TSKECTH Ha JAPYrux
wiaHerax. Bec Tema. Heecomocth. CroxeHHE CHJI, HalpaBIEHHbIX 10 OJHON IPSIMOM.
PaBnogeiicTBytomas cui. Cuna TpeHusi. TpeHHne CKOJIbKEHUS U TpeHHe NoKos. TpeHue B mpupoje
1 TEXHUKE.

JHemoncmpayuu.

Habmronenne MexaHHYeCKOTo ABMKEHUS Tela.

N3mepenune ckopocTu MPSIMOJIMHEHHOTO ABHKEHUS.
Habntoienue siBieHUs] UHEPLUH.

HabnroneHue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.

CrnosxeHue cull, HampaBJICHHBIX M0 OJHON MPSIMOH.

ﬂaﬁopamopmﬂe padomul u OnvIMBbL.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABMKEHHs (IIapUKa B KUAKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK JIajiee).

2. OmpeneneHne cpeaHEl CKOPOCTU CKOJIBKEHHUs Opycka WM IIapuKa MO HAKJIOHHOMN
IIJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmpIThl, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh PacTsKeHUs (nedopmariuu) MpYyKHHBI OT
MIPUIIOKEHHOMN CHITBI.

5. OmbITE, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca Tena U
XapakTepa COMPUKACAOIINXCS TTIOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBIIICHUS U yBeNWYeHHs MaBieHus. JlaBieHue raza. 3aBHCHUMOCTh
JaBIIeHHs Ta3a oT 00béMa, Temreparypsl. [lepemnaya maBieHus: TBEPABIMHU TEIAMH, KUAKOCTIMH U
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razamu. 3akoH [lackansa. IIHeBmMaTnueckne MamMHbBL 3aBUCUMOCTH JABJICHUS >KUIKOCTH OT
rinyounsl. ['unpocrarndyeckuii napagokc. Cooduiaronuecs cocynbl. [ napaBinueckiue MEXaHU3MBbI.

Atmochepa 3emnm u arMmochepHoe AaBieHHE. [IpuUUMHBI CyIIECTBOBAHUS BO3YIIHON
obomoukn 3emun. OmbiT Toppuuemnu. M3mepeHue arMocepHOTO JaBiIeHHS. 3aBUCHMOCTh
aTMoc(hepHOro aBjIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! i u3mepenus arMocpepHoro
JaBJICHUS.

JleiicTBHE >KMJIKOCTH U raza Ha MOrpyXEHHOE B HUX Teso. BulTankuparomias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JaBJICHUS ra3a OT TEMIEPATYPBI.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

CooOmiaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

3aBHCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa NOTPYKEHHON YacTH TeJa U MIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHUJIbI BECY BHITECHEHHON KUJIKOCTH.

8. VYcnoBue miaBaHus TeN: TIUIABaHWE WM TMOTPY>KEHHWE Tl B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEM TeJla U KUIAKOCTH.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B YKUIKOCTH
YacTH Tela.

2. OmpeneneHre BBITAIKUBAIONICH CHJIBI, JICHCTBYIONICH HA TeEJO, TOTPYKEHHOE B
AKUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KHUIKOCTH,
OT MAacCChI TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHJIbI, NEHCTBYIOLIEH Ha
TEJO B KHUJIKOCTH, OT 00BhEMA MOTPY>KEHHOM B KUAKOCTh YACTH TEJA U OT IUIOTHOCTHU KHUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOJKM M OIpeieieHue e
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHMU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecus pblyara.
[TpuMeHeHMe npaBUiIa paBHOBECHS pblyara K 0J10Ky. «3o010Toe nmpaBuio» Mexanuku. KITJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunerndeckas M noTeHIManbHas dHeprus. lIpeBpamienne ogHOro
BHJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomovl u onvimul.

1. Omnpenenenue paboOTbl CHJIBI TPEHUS NPU PABHOMEPHOM JIB)KEHUM Tejla IO
TOPU30HTAILHON TOBEPXHOCTH.

2. MHccrenoBanue ycioBHid paBHOBECHS phlYara.

3. Wsmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOI SHEPTUH.

oakrwdE

8 KJIACC
Pa3gen 6. TemioBblie ABJICHUS.



OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU CTPOEHHUS BemiecTBa. Macca u
pa3Mepbl  aTtoMOB M MOJeKyid.  ONbIThl, MNOATBEPXKIAIOIIME  OCHOBHBIE  MOJOXKECHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopnenu TBEPIOTrO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUU BemiecTBa. Kpucramindeckue u
amop¢usbie Tena. OObsCHEHUE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO--KUHETUYECKOH Teopur. (CMayuMBaHWE€ W KaNWUISIPHBIE SIBJICHUA. TeIJIOBOE
paciMpeHue U cxaTue.

Temneparypa. CBsizb TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHUSI YACTHII.
Buytpennss sneprusi. Criocodbl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIionepeaaya U CoOBEpIIeHHE
paboTel. Busl Terionepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3TyYEeHHUE.

KomnyectBo TemnoTel. YaenpHas TEIUIOEMKOCTh BemiecTBA. TermaooOMeH U TemioBoe
paBHOBecHe. YpaBHeHHE TemioBoro OarnaHca. [lnmaBieHwe M OTBepAEBaHHME KPHUCTAIMYECKUX
BEIIECTB. YIenbHAs TeIuloTa IUIaBieHus. [lapooOpasoBanue u KoHjAeHcanus. McmapeHwue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHUs. 3aBUCHMOCTb TEMIEpaTypbl KHUIIEHUS OT
aTMOoC(epHOTro JaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasl TEIJI0Ta CrOPAHHUSL.

[Tpunmunsr pabotel TemnoBbix apurateneid KIIJ[ TemmoBoro nBuratens. TermnoBsie
JIBUTATEIIM U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEeHUS U MPEBPAICHHS] SHEPTUHU B TEIUIOBBIX MPOIECcCax.

Jemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmtoienue siBjaeHui cMauMBaHUsI U KaMMJUISIPHBIX SIBJICHUM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHeHue gaBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WIIN OXJIAXKICHHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bune! teronepenayu.

OxJaxieHre Ipy COBEPUIEHUH PabOThl.

HarpeBanue nipu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHHE TETITIOEMKOCTEH PAa3TUYHBIX BEIIECTB.

1. HabOmronenne kumneHus.

12. HabmroieHue MOCTOSTHCTBA TEMIIEPATYPhI IIPH TUIABJICHHH.

13. Moenu Tena0BLIX ABUTATEINIEH.

Jlabopamopuvie pabomol u onsimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

OnpITHI O BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.
Ormpezenenue naBieHUs BO3AyXa B OAJIJIOHE MINPUIIA.

OnpITHI, JEMOHCTPHUPYIOIIME 3aBUCHMOCTh JaBIEHUS BO3AyXa OT ero oo0béMa u
HarpeBaHUs WU OXJIaKICHUS.

6. IIpoBepka THUMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIMHBI CTONOMKA OJKUIAKOCTH B
TEPMOMETPHUECKOUN TPYOKE OT TeMITepaTyphI.

7. HaOmroneHue w3MeHEHHs] BHYTPEHHEW JHEpPIHH Tela B pe3yibTaTe TEIUIonepenadyu u
paboTHI BHEITHUX CHIL.

8. MHccnenoBaHnue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U TOpsiYed BOMBIL.

9. OmpeneneHne KOIWYECTBA TETUIOTHI, MTOJYYEHHOTO BOJIOH TP TETIOOOMEHE C HarpeThIM
METAJUIMYECKUM [IUIMHAPOM.

10. Ompenenenue yaeapbHON TEIUIOEMKOCTH BEIIECTBA.

11. WccnenoBanue mpoiiecca UCHapeHusl.
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12. OnpeneneHrie OTHOCUTENHHOM BIIAXKHOCTH BO3TyXa.

13. Onpenenenue ynenbHON TETUIOTHI TUTABJICHUS JIb/IA.

Pasznes 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

Dnektpuzanus Tea. JIBa pojia 3JIEKTpUUYECKUX 3apsiioB. BzaumosencTBre 3apsyKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICUCTBUS 3apsSHKEHHBIX TEJ OT BEIUYMHBI 3apsiioB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onekrpruueckoe noisie. Hampsok€HHOCTh 3nekTpuyeckoro nosst. [IpuHnun cynepnosunuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu >nekTpuyeckux 3apsioB. DJIEeMEHTAPHbBIN dJeKTpudeckuil 3apaa. CTpoeHue atoma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS d3JEKTPUYECKOro Toka. McTouHHKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOrOo TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B KUJIKOCTSIX U ra3ax.

Onekrtpruueckass uenb. Cuna TOKa. OnekTpuyeckoe HampsbkeHue. ComnpoTUBIIEHUE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJICHHE BemiecTBa. 3akoH Oma g ydacTka Ienu.
[TocnenoBarenpHOE U NapaAIIEIIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTH AIIEKTpHUECKOro ToKa. 3akoH Jxoyms—Jlenna. DiekTpudeckue nenu u
MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3anmonencTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe ToJe.
MarnuTtHoe nojie 3eMJId U €ro 3HaueHue JJs KU3HU Ha 3eme. OnbIT Dpcerena. MaroutHoe mose
AIEKTPUYECKOTO ToKa. [IpuMeneHne 3J1eKTpOMarHuToB B TeXHUKE. JIeiCTBUE MAarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATEIb IIOCTOSSTHHOTO TOKa. VCroap30BaHNEe 31E€KTPOABUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitet  @apanes. SBneHue  sneKTpoMarHuTHOM — uHaykuuu. [lpaBuno  Jlenua.
Onekrporereparop. CrocoObl TMOMy4YEHUs DSJIEKTPUUECKOW DHEPruu. OJIEKTPOCTAHLUM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DnekTpusanus Tel.

JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
YCTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUUYECKOTO MOJIS.
HcTouyHNKH OCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

0. DNEeKTpUYECKUH TOK B KHUIKOCTH.

1. I"a30BBIii pa3psa.

12. V3mepenwue CUiTbl TOKa aMIIEPMETPOM.

13. W3mepenue 31eKTPUYECKOT0 HAMPSKEHHSI BOTBTMETPOM.
14. Peocrat u Mara3uH CONPOTHUBIICHUMN.

15. B3aumoeiicTBie MOCTOSHHBIX MArHUTOB.

16. MojenupoBaH¥e HEBO3MOXHOCTH Pa3JICIICHHS ITOJIFOCOB MarHHTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmnsiT Dpcrena.

19. MarxuTHOe 1oJie ToKa. DIeKTPOMAarHuT.

20. JleiicTBre MarHUTHOTO TIOJIS1 HAa MIPOBOIHUK C TOKOM.

21. DnexTpoaBUTATENh TOCTOSIHHOTO TOKA.

22. VccnemoBaHue SIBIICHUS JICKTPOMArHUTHOW WHTYKITHH.

23. Omnsitel Dapagnes.
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24. 3aBUCHMOCTH HamlpaBiIeHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHUSI.
25. DneKTporeHepaTrop NOCTOSHHOTO TOKA.
Jlabopamopnusie pabomot u onvimel.
OnbITH IO HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.
HccnenoBanue neiCTBUS JIEKTPUIECKOTO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKU.
COopka 1 mpoBepKa padOTHI TMEKTPHUECKOH IS MTOCTOSHHOTO TOKA.
W3mepenue u perynupoBaHHe CUIIbI TOKA.
W3mepenue u peryinpoBaHue HaIIPSHKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOIO COIIPOTUBIIEHHS IPOBOIHUKA
OT €ro JJIMHBI, IUIOUIa/Id OTIEPEYHOI0 CEUEHHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSHKEHWN NMPH MOCIEI0BATEIHHOM COSCAMHEHUH IBYX
PE3UCTOPOB.

9. Ilpoepka mpaBuiia AJisi CHIIBI TOKA IPU HMapaJljIeTbHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenre MOLHOCTH AMEKTPUUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYILETO Yepe3 JaMIIOUKY, OT HaMpsDKeHUs Ha

ocoukrwhE

HE.

13. Onpenenenue KII/[ narpeBarens.

14. VlccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS TOCTOSTHHBIX MarHUTOB.

15. M3yyeHne MarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHHTOB MNP HMX OOBCAMHECHUH U
pa3aeneHnH.

16. UccnenoBanue NEHCTBHS MIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OubITHI, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

18. M3y4eHune neiCTBHSI MArHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue pabOoThl AJICKTPOIBUTATEIS.

20. Uswmepenne KI1/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnmbITHl MO UCCIEIOBAaHMIO SIBICHHSI 3JIEKTPOMArHUTHOM MHJIYKIMU: HCCIEI0BaHHE
M3MEHEHH 3HAYEeHUs M HAaIPaBJICHUS UHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe aBmkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mpsMoOiauHeNHHoe IBWKeHHe. HepaBHoMepHOE
npsMoiuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAash CKOpPOCTh Tejla MpU HEpPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckOpeHHOE TpsiMosinHEHOe ABmxkeHue. CBoOomHoe maneHue. OMbIThI
lanunes.

PaBHOMepHOE ABMKEHME 10 OKpYXHOCTH. Ilepmon um wactora oOpaiuenus. JIuneliHas u
yrioBasi CKOpoCTH. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

[IepBbiit 3axkoH Hprotona. Btopoit 3akon Herotona. Tperuit 3axkoH Herortona. IIpuHnmn
CYINIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHIJIa TPEHUS TTOKOS,
JpYTH€ BUIBI TPEHHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSTOTEHHsS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocTb. HeBecoMoCTh U eperpysku.

PaBHOBecue maTepuanbHON Touku. AOCONMIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tskectu.
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Nmnynbece Tena. M3Menenue wumnyibca. MMIynbc Cuibl. 3aKOH COXPaHEHUs] WMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannyeckas paboTra W MOIIHOCTh. PaboTa cui TsbKecTH, ynmpyroct, TpeHus. CBs3b
sHepruu u paboThl. lloTeHIManbHAs SHEPrUsl Tela, MOAHATOrO HaJ IOBEPXHOCTHIO 3EMIIH.
[ToreHimanpHast 3Heprust cxxkarod npyxuHbl. Kunerndeckasi sHeprusi. Teopema 0 KHHETHYECKOU
SHEpTruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

HaGmoienne MexaHU4ecKoro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MMyTEH M TPACKTOPUU JBUKEHUS OJHOIO U TOTO K€ TeJa OTHOCUTEIBHO PAa3HBIX Tell
OTCY€Ta.

N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHHUS.

HaGmoienne ABMKEHUS Tella 0 OKPYKHOCTH.

Habmoienne mMexaHW4eckux SIBICHHUM, MPOUCXOIAmMX B cucreMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHUHM OTHOCHUTEIHHO KaOuHeTa (pU3uKy.

3aBUCHMOCTb YCKOPEHHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaGuroienne paBeHCTBa CUIT ITPU B3aUMOJICHCTBUU TEIL.

N3menenue Beca Tena Npu yCKOPEHHOM JIBHOKEHHH.

. [lepenada nmmymnbca Ipu B3aMMOJEHCTBUM TEIL.

. IIpeoOpa3oBanus SHEPrUM IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue UMITyJibca IpU HEYNIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHue UMIysabca Ipyu abCOJIIOTHO YIIPYroM B3aUMOJEHCTBUU.

. HaGnromenue peakTHBHOTO JIBUYKECHUSI.

. CoxpaHeHue MEXaHUYECKOH 3HEPrHH MIPU CBOOOTHOM MaJICHHUH.

. CoxpaHeHue MEXaHU4ECKON SHEPTHU NPH IBUKEHUU TeJIa M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

KoHcTpynpoBanue TpakTa s pasroHa M JaJIbHEHWIIEr0 PaBHOMEPHOI'O JIBHKEHUS IIapUKa WU
TEJEKKH.

2. OnpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHHS Opycka WM JBW)KCHHS MIapuKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OnpeneneHre yCKOpPEHHs Tella TpPH PaBHOYCKOPEHHOM JIBUKCHWH TI0 HAKJIOHHOU
IIJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM IBMKEHHM Oe€3
HayalibHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciu Npu PaBHOYCKOPEHHOM ABM)KEHHM 0€3 HadaJbHOW CKOPOCTH
MyTH OTHOCATCA KAaK psii HEUYETHBIX YHCENI, TO COOTBETCTBYIOLIME IPOMEXKYTKH BpPEMEHHU
OJINHAKOBBI.

6. VccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJILHOTO JIaBJICHHUSI.

7. Onpenenenue K03hHUIIMEHTA TPEHUS CKOJBKEHUSI.

8. OmpenesneHue KECTKOCTU MPYKUHBL.

9. Onpenenenre pabOTHl CHJIBI TPEHHWS TPHU PAaBHOMEPHOM [JBW)KCHHH Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

10. Ompenenenne pabOTHl CUIIBI YIPYTOCTH TPH TOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBI)KHOTO U MOIBIKHOTO OJIOKOB.
11. N3ydeHue 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nea 9. Mexanndeckne Kos1e0aHusI M BOJHBI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEpPUCTUKHM KoOJI€OaHMM: Mepuoj, YacToTa,
amIuiiTyna. Marematuueckuii W TOPYKHUHHBIM  MasTHUKM. [IpeBpamieHue 5sHeprum Ipu
K0J1€0aTeIbHOM ABHUKEHUH.



3aryxatomue kosiebanus. BriHyXneHHbIe KojieOaHus. Pe3onanc. MexaHWuyeckwe BOJIHBI.
CaolicTBa MexaHM4eCKHX BOJIH. [Ipo10osibHBIE U NTONIEpeYHbIE BOJIHBI. [[I1HA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Hao0mntonenue BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.
PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKYyCTHYECKHI pe30HaHC.
./Iaﬁopamopnbte paodomuvt u onvimol.
1. Onpenenenue 9acTOTHl U MIEpHOIa KOIeOAaHUI MATEMaTHIECKOTO MAasSTHUKA.
2. OmpenerneHue 4acTOThI U IEprUoia KojaeOaHui Npy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOA KOJIeOaHHId MTOABEIICHHOTO K HUTH TPYy3a OT JJIMHBI
HUTHU.
4. WccnemoBaHue 3aBUCUMOCTH MIEPHOA KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
5. IIpoBepka He3aBHUCHUMOCTH Nepuoja KojaeOaHUul rpys3a, MOJBEIIEHHOTO K HUTH, OT MacChl
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rpysa.
6. OmnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh TIEpHO/Ia KOJIeOaHUI MPYKMHHOTO MasiTHUKA OT

Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
7. V3mepeHue yCKOpeHHsI CBOOOTHOTO MaeHUSI.
Pa3nea 10. Dy1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DIEKTPOMarHuTHOE ToJie. DIeKTPOMarHuTHele BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH.
[Ikana 351eKTpOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH /1JIsl COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoIHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CpoiicTBa 31I€KTPOMAarHUTHBIX BOJH.
2. BomHOBEIE CBOICTBA CBETA.
Jlabopamopuwvie pabomul u onvimol.
1. W3ydeHune CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3zpnen 11. CBeTroBbIe IBJICHUS.
JlyueBas wmopenb cBeta. Hcrounukm cBera. [IpsiMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armennsa Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHOoe BHyTpeHHee OTpa)K€HHE CBETa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.
Jlunza. Xon nydeit B muH3e. OnTHdeckas cucrema (poroamnmnapara, MUKPOCKOIA M TEIECKOTA.
I'na3 xak ontuyeckas cucreMa. banu3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue Oenoro ceera B crnekTp. OnbiTel HhtoToHa. CliokeHHE CHEKTpajIbHBIX I[BETOB.
Jucnepcus cBera.
Jemoncmpayuu.
[TpsMonuHeiHOe pacipocTpaHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTuyeckuii CBETOBO.
Xoa mydeil B cobuparolieil JuH3e.
Xox JIydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.
[Tpuniun aeiictBus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.
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10. Monens rinasa.

11. Pasnoxxenue 6emoro cBera B CIIEKTp.

12. [Tonyuenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCMOCTH YIJla OTPAKEHUSI CBETOBOTO JIy4ya OT yrJia MajaeHusl.

2. N3yueHne XxapakTepUCTUK NU300pakeHUs IIpeIMETa B TUIOCKOM 3epKalie.

3. HUccnenoBanue 3aBHCHUMOCTH yrjia IMPEJIOMIICHHS CBETOBOIO Jiydya OT YIJIa MaJieHus Ha
IPaHULE «BO3TyX—CTEKIION.

4. Tlomydenne n300paK€HUH C TTIOMOIIBIO COOUPAIOIICH JIMH3BI.

5. Ompenenennie POKYCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.

6. OnbITHI MO Pa3IOKEHHUIO OETIOTO CBETA B CIEKTP.

7. OnpIThl MO BOCHPUATHUIO IIBETa MPEAMETOB MpU HUX HAONIOACHUM 4Yepe3 IIBETOBbIC
GUIBTPHL

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Pezepdopna u mmanerapuas moxens aroma. Mozaens atoma bopa. Mcmyckanue u
norjouieHue ceera atoMmoM. KBauTel. JInneiuaTsie ClIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uzinydeHus. CTpOCHHE aTOMHOTrO sjpa.
Hyxnonnass wmogens artoMmHoro sjpa. M3ortombl. PagmoakTtuBHble mnpeBpamieHus. I[lepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEN. DHEPrusl CBS3U
aToMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cunres3a u aeneHus saep. VICTOUHUKY 3HEpruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOLICHHUS.

CrieKTpbl pa3IMYHbIX T'a30B.

CrnexTp BoaOpoOIa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.

. Perucrpanus uznyueHust IpupoJHbIX MUHEPAIOB U MTPOAYKTOB.

ﬂaﬁopamopmﬂe pabomul u OonvIMobL.

1. HaGmro/ieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBanne TpPEKOB: W3MEPEHHWE DHEPrUM YaCTHIBI IO TOPMO3HOMY IyTH (TI0
dororpadusam).

3. N3mepenue pannoakTuBHOTO (hoHA.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYTb.

[ToBTOpHTENBHO--0000IAIOINI MOAYIH TIPEAHA3HAYEH JIJISI CUCTEMATHU3allud U 0000IICHMS
MIPEIMETHOTO COZEP:KaHUS U OMbITa JAEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YUYEHUHU BCEro Kypca
¢bu3MKM, a TaKXke A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (u3uke it
o0yyaroImuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipn uM3ydeHnn NaHHOTO MOJYJS PEaN3yITCS U CUCTEMAaTU3UPYIOTCS BHUJbI AESITEIBbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHKEHUE MPEAMETHBIX U METalpeAMETHBIX TIIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs, (GOPMHUPYETCS €CTeCTBEHHOHAy4YHas TIPaMOTHOCTb: OCBOEHHE HAayYHBIX
METOZIOB HCCIIEIOBaHUS SBJICHUN TNPUPOABI W TEXHHUKH, OBJIAQJCHUE YMEHUSMU OOBICHATH
¢busnueckue SBIEHUS, MPUMEHSS MOJIyYeHHbIE 3HaHUsI, pelIaTh 3a/1a4k, B TOM YHCJIe Ka4YeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO AESTENIBHOCTHBIN XapaKTep JAHHOTO PA3ENa peaanu3yeTcs 3a CYET TOro, 4TO
o0yyJaromuecst BHIIOIHAIOT 3aJaHNs, B KOTOPBIX UM IpeJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUI pacro3HaBaThb U HAyYHO OOBACHATH (hU3HUECKUE SBICHUS B
OKpY>KaroIllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

ocuarwnhE



HCIIOJIB30BaTh HAYYHBIC MCTOABI HCCICAOBaHUA (1)I/I3I/ILICCKI/IX HBJ'IGHI/If/'I, B TOM 4YHUCIIC OJIA
IIPOBCPKHU T'HIIOTE3 M MOJIYUYCHHA TCOPETUICCKUX BBIBOOB,

OOBACHATH HAayY4YHBIC OCHOBBI HanOosiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBpPEMCEHHBIX TCXHOJ’IOFHﬁ,
HalmpuMmep, MPaKTUYICCKOro HUCIHOJb30BAHUA PA3JIMYHBIX HCTOYHHKOB SHCPTHU Ha OCHOBC 3aKOHa
IMpEBpalICHUA U COXpaHCHU BCEX U3BCCTHBIX BUJ0OB OHECPTHUHU.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O PUBUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3ydenue U3k Ha ypoOBHE OCHOBHOI'O 00IIEro 00pa30BaHUs HAMpPaBICHO HA JOCTIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesymbrare wusydeHuss QUMK Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHus Yy
oOyuatoerocsi 0yayT copMUPOBAHBI CIEAYIOUIUE TNYHOCTHBIE PE3yIbTaThl B 4aCTH:

e 1) naTPMOTHYECKOI0 BOCIIUTAHMS:

e [] MposBICHUE HHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
bu3znuecKoil HayKu;

e [] IIGHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHUICKUX YUEHBIX --(H3UKOB;

e 2) rpakIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [J rOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/IEHHU OOILECTBEHHO 3HAUYUMBIX U
ATHUYECKUX IPOOJIEM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKHY;

e [] 0OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX IPHUHIIUIIOB B ACSITEIBHOCTH YYEHOTO;

e  3)3CTeTHYECKOr0 BOCIIUTAHUSA:

e [] BoCHpHATHE OCTETUYECKHX KauecTB (U3MYECKOH HayKu: €€ TapMOHHYHOTO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'O NO3HAHMSA:

e [J oco3HaHME IIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPbL;

e [] pa3BuTHE HAy4YHOH JFO003HATETBHOCTH, WHTEpeca K  HCCIEN0BATEIbCKON
NeSITENIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0JIATONONYYHS:

e [] oco3HaHME LIECHHOCTU 0€30IacHOro oOpa3a JKU3HU B COBPEMEHHOM TEXHOJOIMYECKOM
MUpE, BXKHOCTH IPaBUJI O€30MaCHOI0 MOBEACHUS HAa TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

e [] chopmupoBaHHOCTH HaBbIKa pedieKCHH, TMPU3HAHHUE CBOETO TpaBa Ha OIIMOKY H
TaKOro e MpaBa y APyroro 4eaoBeKa;

e 6) TPyAOBOro BOCIIUTAHUS:

e [] QaKTUBHOE YyyacTHE€ B pEIIEHUH MPaKTHUECKUX 3a1ad (B paMKaxX CEeMbH,
o0pa3zoBaTeNbHON OpraHMU3aluy, TOpoa, Kpas) TEXHOJIOIMYECKON U COIMaIbHON HaNpaBIEHHOCTH,
TpeOYIOMMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

e [] UHTEpeC K NPAaKTUYECKOMY U3YyUEHHIO NMPO(deccHii, CBI3aHHBIX ¢ PU3UKOIL;

e 7)3KO0JI0TrMYECKOr0 BOCTIMTAHUSA:

e [] opueHTauus Ha NpUMEHEHHE (U3NYECKUX 3HAHUM A7 pelieHus 3ajad B objacTu
OKpY’Karolllel cpenbl, TUIAHWPOBAHMSI TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCHEACTBUM s
OKPY>KaIOILEN Cpebl;

e [J oco3HaHMe IN10OATLHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOJIeM U MyTel UX pelieHus;

e 8) aganTanuM K U3MEHSIOIMMCH YCJIOBUAM COLUAIBHON U NIPUPOIHOI cpeabl:

e [J moTpeGHOCTh BO B3aWMOJEWCTBUM MPHU BBIOJHEHUU HCCIEAOBAHUNW U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM IPYTHX;

e [J] NOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO EATENBHOCTD;



e [] moTrpeObHOCTh B (JOPMUPOBAHWUN HOBBIX 3HAHHWH, B TOM 4YHcClie (GOPMYITUPOBATH HICH,
TIOHSATHS, TUITOTE3BI 0 (PU3NIECKUX 00BEKTaX U SIBICHUSX;

e [] oco3HaHue 1e(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001acTH (PU3HKH;

e [] IuIaHMPOBAHKE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3HMUECKUX 3HAHUIA;

e [] cTpemyieHHME aHAIM3MPOBATH W BBIABIATH B3aMMOCBS3UM NPUPOABI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3NUECKUX 3HAHUI;

e [] OIEHKa CBOMX JCUCTBHHA C YY4ETOM BIMSHHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100AIBHBIX TTOCIICACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrare ocBOCHHS IPOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs
y oOydvaromierocsi Oyayr cOpMHpPOBaHBI MeTampeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
IMO3HABATCJIIbHBIC YHUBCPCAJIBbHBIC y‘-Ie6HbIe I[eflCTBPISI, KOMMYHUKATHUBHBIC YHUBCPCAJIBbHBIC
yueOHbBIC ICHCTBUS, PErYJIATHBHbBIC YHUBEPCATIbHbIC YICOHbBIC ICHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBbie Joruyeckue aeiicTBus:

®  BBIIBISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHMUIA);

e YCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS AJsi 000OIICHUS U
CpaBHEHWS,

® BBIIBISTH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B paccMaTpUBaeMbIX (DakTax, JaHHBIX U
HaAOIIOICHUSAX,, OTHOCAIINXCA K (PU3MUECKUM SIBIICHUSIM;

® BBIBIATH NPHUYUHHO--CIEJICTBEHHBIC CBS3M IPH HM3YYCHUH (UIUUECKUX SIBICHUH W
MIPOIIECCOB, JI€TaTh BBIBOJBI C MCIOJIB30BAHUEM JCIYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIIOYCHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MUYECKUX BEIUYHH;

®  CaMOCTOSITENIbHO BBIOMpaTh croco0 pelieHus yueOHOW Qu3nueckoil 3aaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIIEHHUs, BBIOOp HamOojee MOAXOIAIIEr0 € Y4ETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

®  CIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS;

® [IPOBOAMUTH MO CAMOCTOSATENIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN (PU3NYECKU
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHHE (PU3UUYECKOTO SIBICHUS;

® OIEHWBATh HAa MPUMEHUMOCTh W JIOCTOBEPHOCTH MH(OPMAIHUIO, TOIYUYECHHYIO B XOJE
HCCIIEIOBaHMSI WIIM SKCIIEPUMEHTA,;

®  CaMOCTOSITENLHO (POPMYINPOBATH 0OOOIIEHUS U BBIBO/BI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIBITA, UCCIIEOBAHNUS;

® [IPOTHO3MPOBATH BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3NYECKHX MPOILIECCOB, a TaKXKe
BBIIBUTATh MIPEINONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® [PUMEHATh pPAa3JIMYHbIE METOJbl, MHCTPYMEHTHl W 3alpOChl IpPH IOUCKE M OTOOpE
MHGOpMAILIUY WK TaHHBIX C YIETOM MPEI0KEHHON yueOHOM (pu3ndecKol 3a1a4u;

® aHANM3WPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HWH(OOPMAIHIO PA3IUIHBIX
BUJIOB ¥ (JOPM TIPECTABICHHUS;

®  CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (GOpPMY NpeaCcTaBIeHUs HHPOpPMALUU H
WJUTIOCTPUPOBATH pellaeMble 3a/1a4l HECIOXKHBIMU CXEMaMH, TharpaMMaMi, HHON rpaduKoil U ux
KOMOMHALUSIMU.

KomMyHHUKaTHBHBbIe yHHBepcaibHble Y4eOHbIe AelicTBHA:



e B XoIe OOCYXKIeHHs Y4eOHOro Marepuana, pe3yJbTaTOB JIA0OpaTOPHBIX padoOT H
MIPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/aeMON TEMbl M BBICKA3bIBATh UJCH, HAIICTICHHBIC
Ha pelIeHHE 3a/1a4M U MOAIepKaHue OJaroKenaTeIbHOCTH OOIICHNUS;

® CONOCTAaBJISATb CBOM CYXKJIECHMS C CYXICHUAMH JAPYIMX YYaCTHUKOB JHMAyora,
0OHapy>XMBaTh PA3IMYHUE U CXOJICTBO MO3UIIHA;

®  BbIpaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e TyONMMYHO  TPEACTABISTH  PE3YJAbTATHl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIbBITA
(aKCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

® [IOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIAUBUAYAIHHOW paObOTHI MpH
peIIeHNU KOHKPETHOH (U3HIECKOM MPOOIEeMBI;

® [PUHUMMATH L€IM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBATh JCHUCTBUSA IO €€
JTOCTI)KCHHIO: PaCIpelesiATh POJH, O00CYXIaTh MPOILECCHl W Pe3ybTaThl COBMECTHOH paboTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIONIEH;

® BBINIOJIHATH CBOKO YacTh pPabOTHI, JOCTHras KayeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HAMpaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C IPYTUMHU WICHAMU KOMaH/IbI;

® OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranuszaums:

®  BBIBJATH MPOOJIEMBI B KU3HEHHBIX W YYEOHBIX CHTYalUsAX, TPEOYIOIIUX ISl PEeUICHHUS
(bu3NIeCcKUX 3HAHUH;

® OpHUEHTHPOBATHCA B pPa3IMYHBIX MOJAXOAAX NPUHATHS pelleHUH (MHAWBUIYAIBHOE,
IPUHATUE PELLEHUs B IPYIIE, IPUHATUE PEIICHUM rpymIoi);

®  CaMOCTOSITEJIbHO COCTaBJSATh AITOPUTM pelIeHUs (QU3NYECKOM 3adaud WM IUlaHa
UCCIIEIOBaHMS ¢ YUETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
IpeJylaraeMble BapuaHThl pelleHU;

e  Jienath BHIOOP U OpaTh OTBETCTBEHHOCTD 34 PEIICHHE.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH MHTEJIEKT:

e  J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAIMH U IpesiaraTh jiaH e€ U3MeHEHUS;

e OOBACHATH NMPUUMHBI JOCTHKEHUS (HEIOCTUIKEHUSI) Pe3yJIbTaTOB AESTEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHMBBHI B AEATENBHOCTb (B TOM UHCIIE B XOJ| BBIMOJHEHUS (pU3HUECKOro
UCCIIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS CHUTYallHi,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

®  OILICHUBATh COOTBETCTBUE PE3YJbTATA LIENH U YCIOBUAM;

® CTaBUTh ceOs HA MECTO JAPYroro 4yesloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAay4YHYIO
TE€My, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e [pu3HaBaThb CBOE IMpaBO Ha OWIMOKY MpU peulieHHuH (QU3MYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ [IPaBo JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 Kjacce NpeiMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

® UCMOJIb30BATH MOHATHS: (PU3MUECKUE U XUMUUYECKHUE SIBJICHH, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIeTlb, THUIOTE3a, €AMHULBI (PU3MYECKHX BEIWYUH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUS
BemiecTBa (TBEpHOE, IKUAKOE, Tra3o00pa3HOe), MEXaHM4Yeckoe JBIKEHHE (PaBHOMEPHOE,



HEpaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAs cuia, Aedopmanus (yrnpyras,
TUTACTHUYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

e pasnuuarh sABIeHUS (AUQQy3us, TEIIOBOE ABI)KEHHE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBUKEHHE, HHEPIIH, B3aUMOICHCTBUE TEJI, paBHOBECHE TBEPABIX TeIl C
3aKpEeIUIEHHON OCBIO BpallleHHs, Tiepeiada AaBIeHHs TBEPIABIMU TEJIaMH, KHUIKOCTIMU M Ta3aMHu,
atMochepHoe JaBieHHe, MJIaBaHue TeJl, MPEeBpalleHus MEXaHWYECKOW SHEPruu) MO OMHCAHUI0 MX
XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIHNX JaHHOE (PU3NUECKOE SIBICHHE;

® pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NUYECKHUX SBJICHUI B OKPYKAIOIIEM MUPE, B TOM
yuciie (pu3nveckue SBJICHUs B MPUPOE: IPUMEPHI IBHKEHUS C PA3IMYHBIMU CKOPOCTSAMHU B KUBOM
U HEXHUBOW NPHUpPOJE, NEHCTBUE CWIIBI TPEHUS B NPHPOJE M TEXHHUKE, BIMSHHUE aTMOc(hepHOro
JIaBJICHUS Ha KMBOW OpPraHu3M, IUIaBaHUE pbIO, phlYard B TeJE€ YeJOBeKa, IPU 3TOM IMEPEBOIUTH
MPAaKTUYECKYIO 33/1a4y B Y4E€OHYIO, BBLICIATH CYIIECTBEHHBIE CBOMCTBa (IPU3HAKM) (PU3HMUECKUX
SIBIICHHI,

® OMUCHIBATH M3YYCHHBIE CBOMCTBA TeNl U (U3UUECKUE SBICHHS, MCIONB3ys (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA
YIOPYTOCTH, CUJia TSXKECTH, BEC Tesa, CHJia TPeHUus, JaBiieHue (TBEPIOro Tena, *KHUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUICYO CHIJIBI, MOMEHT CHIIBI,
KO3 (UILIMEHT MOJE3HOT0 NEHCTBUS MEXaHU3MOB, KMHETUYEeCKas: M MOTEHI[UAIbHAs SHEPTUsl), IPU
OTIMCaHWUHU MPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICIT HCIOIB3YEMbIX BEITUMUNH, HX 0003HAYCHUS U
eIUHULIBI (U3UYECKUX BEJIUYUH, HAXOAUTHb (OPMYJbI, CBA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TPAaPUKHA H3YYCHHBIX 3aBUCHUMOCTEH (DHM3HUCCKHUX
BEJIMYUH;

® XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUYECKHUE SBJICHUS M IPOLECCHI, UCIOJB3Ys MpaBHiIa
CIIOKEHMsI cuJl (BIOJIb OJIHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, npaBuiIO
paBHOBecHsl pbruara (0J0Ka), «30JI0TO€ MPABHIIO» MEXAHHKH, 3aKOH COXPAHEHHUS MEXaHU4eCKOU
SHEPIUH, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €M0 MaTEMaTHYECKOE
BBIPXCHHE;

e OOBSCHATH (U3NYECKUE SIBIICHUS, IPOIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallui MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CIICACTBEHHBIC CBSI3H,
CTpOUTH OOBSCHEHHE U3 |—2 IOTWYecCKUX MIaroB C Omopol Ha |-2 H3y4YEeHHBIX CBOICTBA
(bU3UYeCKUX SBICHUHN, GPU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

e pemath pacu€THbIe 3aJauyd B 1-2 JeHCTBUS, HCHOJIB3Ys 3aKOHBI W (OPMYIIBL,
CBsI3bIBatOIME (hPM3MUECKHUE BETUYMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJauyd 3alHChIBaTh KPaTKOE
YCIIOBHE, TOJICTABIATh (DU3NYECKHE BEIUYMHBI B (OPMYJIBI U TMPOBOAUTH PACUYETHI, HAXOIHUTH
CIpaBOYHbIE TaHHbIE, HEOOXOAUMBIE JIJIS PeIIeHHs 3a/1a4, OLIEHUBATh PEATUCTHUYHOCTD MOTYYEHHON
(bU3UYECKON BETMYHUHBI,

® pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METOOB, B
OMMCAaHWUU WCCIEAOBAHUS BBIICIATh MPOBEPIEMOE MPEANONOKEeHHe (TUIOTe3y), pazaudarth U
WHTEPIPETHPOBATH IMOJYICHHBIN PE3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OIBITA, JeJaTh BHIBOMIBI 11O
€ro pe3ynbTaram;

® TIPOBOJUTH OTBITHI O HAOIOEHUIO (PU3NIECKUX SBICHUN WM (U3NIECKUX CBOWCTB TEI:
(dbopMynMpoBaTh TMpOBEpsiEMbIE MPEANONOXKEHHs, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyIOBaHUsI, 3aIACHIBATH XO/I OIBITAa U POPMYIIUPOBATH BHIBOJIBL;

® BBIMIOJIHATH MPSIMbIE U3MEPEHHs PACCTOSHHS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIBI U
TEMIIEPATypPhl C HCIOIH30BAHHEM AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3aMHCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTH U3MEPECHHI;

® [IPOBOJUTH HCCIICOBAaHUE 3aBHUCUMOCTH OJHOM (hM3MYECKON BETUYMHBI OT JAPYrod ¢
WCIOJIb30BaHUEM TPAMBIX W3MEpPEHUH (3aBHCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBIDKEHHsI Tela, CWIbI TPEHHS CKOJBXKEHHs OT Beca Tella, KadecTBa 00pabOTKH



MIOBEPXHOCTEH TEJl M HE3aBHUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHMS TEJ, CHUJIBI
YIPYTOCTH OT Y/UIMHEHHSI TIPY>KUHBI, BHITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTpYKEHHOM 4acTH Tena
U OT IUIOTHOCTH KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tesa, OT INIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TEJIO, YCIOBHH IUIaBaHUs TeJl, YCIOBHI paBHOBECHUS pblyara U OJOKOB), y4acTBOBATH B
IUIAaHUPOBAaHUM y4eOHOIO HMCCIEI0BAaHUsA, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEays
NPE/UIOKEHHOMY TUIaHy, (DUKCHpPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3HUECKUX
BEIMYMH B BHUJAE MPEIUIOKEHHBIX Tabmul W rpaduKoB, JelaTh BBIBOABI 10 pe3yibTaTaM
HCCIIE0BAHUS;

® [IPOBOJUTH KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIMUYUH (IUIOTHOCTh BELECTBA XKUJIKOCTU
U TBEPIOrO Tena, CUjla TPEHUS CKOJBXKCHMs, [ABJICHHE BO3]yXa, BBITAJIKUBAIOLIASA CHIIA,
JEWCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOAPPHUIUEHT MOJE3HOTO JEHCTBHS MPOCTHIX
MEXaHU3MOB), CIelys MpPeIOKEHHOW HWHCTPYKLUMHU: IPU BBINOJHEHUMM H3MEpeHuil coOuparh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHUE UICKOMOW BEJTMUMHBI;

e coOmojaTh INpaBWia TEXHUKH O€30MacHOCTHM Mpu  pabore ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

® yKa3bIBaTh NMPUHILHUIIBI ACHCTBHUS MIPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONINECS COCYIbI, OapoOMETp, phldyar, MOJBWKHBI W HEMOABIKHBIN OJIOK,
HAKJIOHHAs [IJIOCKOCTB;

® XapaKTepu30BaTh MPUHLUIIBI ACUCTBUS H3yYCHHBIX IPUOOPOB U TEXHHUYECKUX YCTPOICTB €
OIIOPOM Ha MX OMHMCaHMs (B TOM YMCJE: MOALIUIHUKY, YCTPOUCTBO BOAOIIPOBOJA, THAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcoC, apeoMeTp), MCHOIb3ys 3HaHHUA O CBOMCTBax
(bu3NIECKUX SIBICHUH U HEOOXO0MMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAMUTH MpHUMEpbl (HAXOIUTh HMH(POPMALMIO O HpUMepax) MPaKTHYECKOro
MCHOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IpU
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO IOBEJCHMS B OKPYKAIOILLEN CPEE;

® OCYIIECTBJIATh OTOOpP HCTOYHMKOB HH(pOpManuu B HHTEepHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUHN U MyTEM CPaBHEHUSI PA3IUYHBIX
MCTOYHHUKOB BBIJICJIATh HMH(POPMALUIO, KOTOpas SBISETCS HPOTHBOPEYMBOM MIIM MOXET ObITh
HEJIOCTOBEPHOI;

® UCMOJb30BATh IPU BBIMOJHEHUM YUEOHBIX 3aJaHUN HAyYHO--TIOMYJSAPHYIO JHUTEpATypy
(U3MYECKOTO COJIepKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceTi MHTepHeT, BaaaeTs npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(POPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® Co03/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBICE M YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
HUCTOYHUKOB MH(pOpManuu (U3NYECKOTO COAEP)KAaHUSA, B TOM 4YHCIE MYyOJUYHO JielaTh KpaTKue
COOOIIEHUsI O pe3ysbTaTax MPOEKTOB MM Y4YeOHBIX MCCIEIOBAHUN, MPU 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATHHHBINA anmapar Kypca (U3HMKH, CONPOBOXAATH BBICTYIJICHUE
MpE3EHTALMEN;

® IIpU BBHINOJHEHUH YYEOHBIX IMPOEKTOB W HCCIEIOBAaHHUM pacmpeneisiTh O0S3aHHOCTH B
IpymnIne B COOTBETCTBUU C MOCTABICHHBIMU 3a7jauaMu, CJIEAUTDH 32 BHINOJIHEHUEM IUIaHA JAEUCTBUH,
aJIeKBaTHO  OIIGHUWBaThb COOCTBEHHbBIM BKJIaJA B  JEATENbHOCTb TIPYIIBI, BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMOJICHCTBHE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koHmy oOyuenuss B 8 Kiacce mnpenMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

® CIIOJIB30BAaTh IOHSTHSA: Macca M Pa3MEpPbl MOJIEKYJ, TEIUIOBOE [BHKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKHE U aMOp(HbIEe Tea, HACKIIEHHBIN U
HEHACBIIICHHBIA Tap, BJIAXKHOCTb BO3JyXa, TeMIepaTypa, BHYTPEHHSsS DSHEPIus, TEIJIOBON
JBUTATEIb, JJIEMEHTApHBIA DJJIEKTPUYECKUM 3apsf, JJIEKTPUUYECKOE II0JIe, TPOBOJHUKH U
JUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;



® pa3IuyaTh SBJIEHUS (TEIUIOBOE paCIIUPEHUE M CXKaTue, TeIulonepenayda, TEIUIoBOe
paBHOBECHE, CMauyMBaHUE, KaNWULIpPHbIE SBICHHUSA, WCHApeHHe, KOHAEHCAIMs, IJIaBJICHUE,
KpUCTaIU3anus (OTBepAECBaHUE), KUIIEHHE, Teruionepenaya (TEIIONPOBOIHOCTh, KOHBEKIINS,
U3JIy4YEeHUE), SJIEKTpU3alus Tell, B3aUMOACHUCTBUE 3apsaoB, JEHCTBUS 3JIEKTPUYECKOro TOKa,
KOPOTKOE 3aMblKaHHME, B3aUMOJAECHCTBUE MAarHWTOB, JAEHCTBHME MAarHUTHOIO IOJISI HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas WMHIAYKLHSA) IO ONMCAHUIO UX XapaKTEPHbIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacro3HaBaTh IIPOSBJICHUE U3YYEHHBIX (PU3NYECKUX SIBIICHUH B OKPY)KAIOLLIEM MUDPE, B TOM
yuciae (U3NYEeCKHe SIBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATSDKEHHE M KalWJUIPHbIE SBJICHUS B
Ipuposie, KPUCTALIBL B mpupoze, usnydeHue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpU3BI,
o0pa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, IEKTPUUYECKUE SIBICHUS B aTMocdepe, 3JIeKTPUYECTBO
KMBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Jpeiid MOIFOCOB, POIb MATHUTHOTO TOJIS JUIS KU3HU
Ha 3emJie, NOJSPHOE CUSIHUE, IIPH 3TOM NE€PEBOAUTH NMPAKTHUECKYIO 3aJady B y4eOHYIO, BBIIEIATh
CYIIECTBEHHBIC CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

® ONUCHIBATH M3YYECHHBbIE CBOMCTBA Tl U (U3UYECKUE SBICHMS, UCIOJB3Yys (U3NYECKHE
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsS SHEPIus, KOJIMYECTBO TEIIOTHI, ylelbHas TEIUIOEMKOCTh
BEIIECTBA, yJelbHAas TEIIOTa IUIABICHHUS, yelbHas TEIUIOTAa 1apoo0pa30oBaHus, yIelIbHas TEIIOTa
CropaHusi TOIUIMBA, KOI(Q(UIMEHT I0JIE3HOTO JAEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BIQJKHOCTb BO3/1yXa, DJICKTPUYECKMHM 3apsij, CWIa TOKa, JJIEKTPUYECKOE HAIPSKECHHUE,
COIIPOTHBIIEHUE TPOBOJHUKA, YIEIBHOE CONPOTUBJICHHE BelleCTBA, paboTa M MOIIHOCTb
AIIEKTPHUYECKOTO TOKA), TIPU OMHMCAHUH MPABUIBHO TPAKTOBATHh (PU3NUECKUN CMBICIT UCTIONB3yEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHMLBI (PU3NYECKUX BEIMYUH, HAXOJUTHb (POPMYIIbI, CBSI3BIBAIOLIUE
JAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMM BEJIWYUMHAMH, CTPOUTH TpaduKh H3YyYECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

® XapaKTEepU30BaTh CBOWCTBA TeJl, PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3Ys] OCHOBHbIE
MIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHHUS BEUIECTBA, NMPUHIMUI CYHEPIIO3ULIUN
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsia, 3akoH OMa i yyacTKa LenH, 3aKOH
Jlxoynsa—JleHna, 3aKOH COXpPaHEHHs SHEPIuy, IIPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

® 00BACHATH (U3NYECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMYecKHX IIaroB ¢ Onopoi Ha 1—2 M3yYeHHBIX CBOMCTBAa (DU3MUYECKHX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THble 3a7aud B 2-3 JE€HCTBMSA, UCHONb3YSd 3aKOHBI U (OPMYIIBI,
CBSI3bIBAOIIME (PM3UYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alUCHIBATh KPAaTKOE
yCIIOBUE, BBISIBISTH HEJIOCTATOK JAHHBIX Ul pEIICHUs 33/]a4yd, BbIOMpaTh 3aKOHBI U (OPMYJIBI,
HEoOXoAuMBIe JUIsl €€ pEeLIeHUs, MPOBOAUTh pPAacy€Tbl M CPAaBHUBATH IOJIyYEHHOE 3HAaYCHHE
(¢u3nUYecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh NMPOOJIEMBl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIM (U3MYECKUX METOJIOB,
UCIIOJIb3YSl OINMCAaHUE HCCIENOBaHMS, BBIACIATh IPOBEPAEMOE IPEAINIOJIOKEHHE, OLEHUBAThH
MPaBWJIbHOCTb MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMUS, JI€JIaTh BBIBOIBI;

® [IPOBOJUTH OMNBITHI 10 HAOMIOJCHUIO (PU3NYECKHUX SIBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIIsipHbBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHUS M HArpeBaHUs NPU H3IYyYEHHH OT LBETa M3JIydaroulei (MOoryomaromnei)
MTOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUIKOCTH U IUIOMAAHN €€ TTOBEPXHOCTH,
IEKTpU3alMs TEJl W B3aUMOACHCTBHE JJIEKTPUYECKHMX 3apsiioB, B3aUMOJECHCTBHE IMOCTOSHHBIX
MarHuToOB, BU3YyallU3allisi MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JE€HCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOJBUIATENS IOCTOSHHOIO



TOKa): (POPMYIHUPOBATH MPOBEPSIEMbIE MPEANIOJIOKEHUS, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOIO
000pyI0BaHUs, OIHMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI;

® BBINOJIHATH IPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOM BIQXKHOCTU BO3YXa, CUIIbI
TOKA, HaIIPSDKEHHsI C UCIOJIb30BAHUEM AHAJIOIOBBIX IPUOOPOB U JATYMKOB (PU3MUYECKHX BEIUYMH,
CpaBHHBATh PE3YJIbTAThI U3MEPEHUH C YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH;

® [IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIUYMHBI OT JPYrod c
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCHMOCTh CONPOTUBIICHUS IIPOBOJHHUKA OT €ro JUIMHBI,
IUIOLIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEJIBHOIO COIPOTUBIIEHHS BELIECTBA ITPOBOJHHUKA, CUJIbI TOKA,
UAYILEro 4epe3 MPOBOJHUK, OT HAPSXKECHUs Ha IIPOBOJIHUKE, UCCIIEIOBAHUE [TOCIEI0BATEIbHOIO U
MapajieIbHOTO COSIMHEHHUH MPOBOJIHUKOB): IIAHUPOBATH UCCIEIOBAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATh MU3MEPEHUs, CleAysl NPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJy4YEHHON
3aBHCUMOCTH B BUJIE TaOIUI] U TpaHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;

® [IPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BeIMUUH (yAelabHas TeII0EMKOCTb
BEIIECTBA, COIPOTHUBIICHUE ITPOBOIHUKA, pab0OTa U MOIIHOCTb JIEKTPHUECKOro TOKA): MIIaHUPOBATh
U3MEpEHus, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEUIOKECHHOW WHCTPYKLUHU, U
BBIUUCIIATh 3HAYEHUE BEJIMUUHBI;

e coOmomaTh TpaBWIA TEXHUKH OE30MacHOCTH TpU  pabore ¢  J1abopaTOpHBIM
00opynoBaHUEM;

® XapaKTepu30BaTh IPUHLUIBI ASHCTBUS U3yUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OIOpPOM Ha MX OMMCAHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, NapoBasi TypOHHa,
aMIepMeTp, BOJBTMETP, CUETUMK BJIEKTPUUECKOH HHEPrUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIe IEKTPOIPUOOPH! (IPUMEpPHI), ITEKTPUUECKUE MPEAOXPAHUTENHN, ICKTPOMATHUT,
AJIEKTPOABHUTATENb IMOCTOSHHOTO TOKA), MCIIONbB3Ysl 3HAHHUA O CBOWCTBAX (DM3WYECKHUX SIBICHUH U
Heo0XoauMble GU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOMCTBA H M3MEPUTEIbHBIE TPHOOPHI IO CXeMaM
Y CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, TICUXPOMETP, THTPOMETP, TBUTATEIH
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKHUX Lened c
IIOCJIE0BATENbHBIM U MApaAJJIEIbHBIM COEIMHEHUEM AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS
3JIEMEHTOB JICKTPUYECKHX LIeTIeH;

® MPUBOAWUTH MpUMEpbl (HAXOOUTh HHGOPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHON XU3HU JJs1 o0ecrieyeHns 0€30MacHOCTH MpU
oOpallleHuu ¢ npudopamMu U TEXHUUECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbs U COOIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOLIEN CPEIE;

® OCYUIECTBJIATh NOMUCK MH(popManuu (uznyeckoro coaep:xkanusi B MlHTepHere, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CpPaBHEHUS JOTIOJTHUTEIBHBIX HCTOYHHKOB BBIJICNIATH MHPOPMAIIHIO,
KOTOpas ABJSETCS NPOTUBOPEUUBOIM MM MOXKET OBITh HEIOCTOBEPHOM;

® ICIIOJIB30BATh INPHU BBHIMOJIHEHUHM YYEOHBIX 3aJaHUil HAY4YHO--TIOMYJISPHYIO JIUTEPATYpPY
(U3MYECKOTO COJIepKaHus, CIIpaBOYHbIE MaTepualbl, pecypchbl ceTd HTepHeT, BiaieTh npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus HH(POPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3qaBaTh COOCTBEHHBbIE ITMCBMEHHBIE W KpaTKWE YCTHbIE COOOIIeHus, o00o0mas
MH(OPMALIMI0O U3 HECKOJbKUX HCTOYHHUKOB (DM3MUECKOTO COJEp’KaHUS, B TOM 4YHCIE ITYOJIUYHO
MPEJCTABIATH PE3YAbTAaThl MPOSKTHOM MIIM UCCIIEAOBATENBCKOM NEATETLHOCTH, IPU TOM T'PaMOTHO
WCTIOJh30BaTh W3YUEHHBIH TOHATHIHBIN ammapar Kypca (M3HWKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALMEN;

® pU BBHINOJHEHUH YYEOHBIX TMPOEKTOB M HCCIAEAOBAHUNA (PU3NYECKUX MPOILIECCOB
pacnpenenatb 00S3aHHOCTH B I'PYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 33JayaMH, CJIEIUThH 3a
BBITOJIHEHUEM IIJIaHa JIeHCTBUN U KOPPEKTHPOBATH €T0, a/IeKBATHO OLEHUBATH COOCTBEHHBIN BKIA]
B JICSTEITLHOCTH TPYIIIBI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aMMOICHCTBHE, MPOSIBIISS TOTOBHOCTh
pasperiatb KOH(QIUKTHI.



K xoHmy oOyueHus B 9 kiacce mpenMeTHBIC pe3yiIbTaThl HA 0a30BOM YPOBHE JOJIKHBEI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

® JCIIONB30BAaTh MOHSATHSA: CHUCTEMa OTCU€ra, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHWYECKOTO JBIKEHUS, aedopmarus (ympyras, IUIacTHYECKas), TpEHHE,
HEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh U TMEPerpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, UEHTP TSDKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHWYECKUE KOJeOAaHHWsS W BOJHEI,
3BYK, HH(Dpa3BYK H yIbTPa3BYK, 2JICKTPOMATrHUTHBIEC BOJIHBI, IIIKaJIa SJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI MCIYCKaHUS W MOTJoUieHus, anbda-, 6era- n raMmma-
W3Yy4YEHUs1, H30TOIIbI, iZIepHast SHEPreTUKaA;

® pasznuyaTh SBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEHUE, CBOOOJHOE IMajieHUe Tell, PABHOMEPHOE JIBH)KECHHE
0 OKPY)XHOCTH, B3aUMOJCHCTBHE TeJN, PEaKTUBHOE JBIDKEHHE, KoyeOaTelnbHOEe JBUKCHHE
(3aryxaronie M BBIHY)KJICHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE IBHKCHUE, OTPaKCHHE 3BYKa,
NPSMOJIMHEHHOE paclpoCTpaHeHHe, OTPaKEHHE W NPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)XKEHHE CBETa, pPa3jIOKEeHHE OEeNOoro CBeTa B CIEKTP M CIOXKEHHE CHEKTPAJIbHBIX IIBETOB,
JMCIIEpPCUsl CBETA, E€CTECTBEHHAs pPAaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIHEKTPa
U3JTyYCHHS) 10 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLIHX
JTaHHOE (PU3HUYECKOE SIBJIICHUC;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUI B OKPYKAIOIIEM MUpE (B TOM
yucine (U3NMYECKHe SBICHUS B NPUPOJE: NPWIMBBL M OTIMBBL, ABWXKEHUE TuiaHeT COJHEYHOM
CHCTEMBl, PEAaKTUBHOE [BIKEHHE JKHUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IlyHAMH, X0, [[BETa TEJ, ONTUYECKUE SBJICHUS B IPUPOJE,
OMOJIOTHYECKOe JICHCTBHE BHIUMOIO, YIBTPA(PHOIETOBOIO W PEHTICHOBCKOTO HW3IYYCHHH,
€CTECTBEHHBIH PaJHOaKTHBHBIA (POH, KOCMHYECKUE JIyYH, PAAHOAKTUBHOE M3IIyYCHUE MPHPOIHBIX
MUHEpAJIOB, ACUCTBUE PAJHOAKTUBHBIX U3TYyYCHUI HA OPTaHU3M YEIIOBEKA), PH ITOM MEPEBOAUTH
NPaKTHYECKYIO 33aJady B Y4eOHYIO, BBIICNSATH CYLICCTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3NUECKUX
SIBIICHHI,

® OIMCHIBATHh M3YYCHHBIE CBOMCTBA TNl M (DM3MYECKHE SIBICHMS, UCIIONB3Yys (QH3MYECKHE
BEJINYMHBI (CPEAHSAS M MTHOBEHHAsi CKOPOCTh Tella MPHU HEPABHOMEPHOM JIBU)KEHHH, YCKOPEHHE,
nepeMeIeHme, myTh, YriioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJieHUs,, BeC Tela, HMMIYJIbC Tejla, UMIYJIbC CHJIBI, MeXaHudeckas pabora H
MOIITHOCTH, MOTEHIIHANIbHAS SHEPTHS Tea, TOJHITOTO HaJl TIOBEPXHOCTHIO 3€MIIH, TIOTEHIMATbHAS
SHEprus CKaToil NpYKUHBI, KUHETHUYECKasi HHEprus, MoJHas MeXaHW4yecKas >Heprus, Nepuo] U
9yacToTa KoJjeOaHWi, IJIIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb
MPEJIOMIIEHUS CPe/ibl), IPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HUCIOIb3yEMBbIX
BEJIMYMH, O0003HAYCHUS W CIUHHIBI (U3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTHh TIpaduKu H3Y4EHHBIX
3aBHCUMOCTEN (PU3MUYECKHIX BEINYHH;

® XapaKTepu3oBaTh CBOICTBa Tel, (PU3UYECKUE SBIECHUS M IPOLECCHI, UCHOJIb3Ys 3aKOH
COXpAaHEHMs SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMsI, NMPUHLMII CYNEPHO3ULUU CHJI, HPUHIMII
oTHOCUTENBbHOCTH [ anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOI0 U MacCOBOI0 YHCEN MPU SACPHBIX PEaKIUsiX,
IpH STOM JaBaTh CJIOBECHYIO (OPMYJTHPOBKY 3aKOHAa W 3allUChIBATh €r0 MaTeMaTHUYECKOe
BBIpa)KEHUE;

® OOBSCHATH (PU3MUECKUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATH MPUYMHHO--CIICACTBEHHBIC CBSI3M, CTPOHTH
00bsICHEHHE M3 2—3 JIOTMYECKUX INAaroB C OMOpod Ha 2—3 W3yuYeHHBIX CBOMCTBAa (U3MYECKHX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemiaTh pacuéTHbBIE 3a7a4d (OMUpPAIONIUECs HAa CUCTEMY U3 2—3 ypaBHEHHI), UCIIONB3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBHUS 33/1a4u
3alMCBIBaTh KPaTKOE€ YCJIOBUE, BBIABIATH HENOCTAIONIME WM HM30bITOYHBIC TaHHbBIC, BBHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMMBIC Ui pEUIeHHs, NPOBOAUTH pacy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3MUECKON BEIMYHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PUINUYECKUX METO/OB,
UCIIONIb3YSl OIMHUCAaHUE WCCIENOBaHMs, BBIICIATh IPOBEPAEMOE IMPEAINOIOKEHHE, OLEHUBAThH
NPaBUIBHOCTh TMOpSAKA MPOBEACHUS HCCIECIOBAHUSA, JIEJaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

® [IPOBOJUTH OMBITHI M0 HAOIIOJICHHUIO (PU3MUECKUX SBICHUHN MM (PU3NYECKUX CBOWCTB TEJ
(u3y4yeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpPaHEHHs SHEPrHH, 3aBHCHUMOCTH IEpHOJa
Koje0aHuil MPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a M >KECTKOCTH MPY>KUHBI U HE3aBUCHMOCTb OT
aAMIUTATYZIBI MaJIbIX KOJEeOaHUH, MPSMOJIMHEHHOE pacIpOCTPAaHEHHE CBETA, PA3JIOKCHHE OEIoro
CBETa B CIEKTpP, U3y4YCHHE CBOWCTB HM300pa)K€HHUS B IJIOCKOM 3€pKajie M CBOWCTB HM300paKeHUS
npeaMera B coOMparomieil JuH3e, HaOOAeHHE CIUIOMIHBIX U JIMHEWYaThIX CHEKTPOB M3IY4EHUs):
CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHUS, OMHCHIBATH XOJ
OTIBITA ¥ €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBL;

® MPOBOJIUTH MNPU HEOOXOAUMOCTH CEpUI0 TMPSAMBIX H3MEPEHUI, OINpeaensisi CcpeaHee
3HaYeHUE M3MepseMol BelUYuHbl ((POKYCHOE paccTosHHUe coOHparolleil JHH3bI), 000CHOBBIBATH
BBIOOD crtocoba u3MepeHus (M3MEPUTEILHOTO MPUO0Pa);

® IPOBOJIUTH HCCJIENOBAHUE 3aBUCHUMOCTEH (HU3UUYECKMX BEIMYMH C UCIHOIb30BAHUEM
NPSMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM MIBMKEHHU Oe€3
HAYaJIbHOM CKOPOCTH, TepHoJa KoJeOaHWi MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBI HHTH,
3aBHCHMOCTH YIJIa OTPa)KE€HHUsl CBETa OT yrijla MajJeHUs W YIiia IpeJOMIICHUs OT yriia NajJeHus):
IUTAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSTENIBHO COOMpATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B BUJAE TaONIUIl U TpadUKOB, JAeNaTh BHIBOJBI 110
pe3ybpTaTaM HCCIIeJOBAHNUS;

® TPOBOJIUTH KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BEJIMYUH (CPEIHss CKOPOCTh U YCKOpEHUE
TeJa MpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHUE CBOOOJHOTO MaJeHHs], )KECTKOCTh MPY>KUHBI,
KO3 (ULUEHT TpPEeHUs CKOJIbXKEHUS, MeXaHuyeckas padoTa M MOIIHOCTb, YacTOTa MU TEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOTo U MPYKUHHOI'O MasiTHUKOB, ONTHYECKas cujla coOMparomeil TUH3BI,
paIMOaKTUBHBIA (POH): MJIAHMPOBATH W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBINOJIHATh MU3MEPEHMsI, CIeAys NMPEATOKEHHON MHCTPYKIMHU, BBIYMCIATH 3HAUEHUE BETUYMHBI U
aHAJM3UPOBAThH MOJYYCHHBIE PE3YIIBTATHI C YIETOM 3a/JaHHOH ITOTPEITHOCTH H3MEPEHH;

e coOmoaTh TNpaBWiIa TEXHUKH O€30MacHOCTHM MNpu  paboTe ¢  J1abopaTOpHBIM
000pyIOBaHUEM;

® pa3IMYaTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUYECKHX MOJENeil: MaTepuaibHas TOUKa,
a0COJIOTHO TBEP/IOE TEIO, TOUCUHBIH MCTOYHHUK CBETa, JIyd, TOHKAs JIMH3A, IUIaHETapHasi MOJeb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $I/1pa;

® XapaKTepu30BaTh MPUHLUIBI AEUCTBUS U3yUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OMopoil Ha WX omucaHus (B TOM 4YHCIE: CHOUAOMETP, AATYMKH MOJOXKEHHUS, PACCTOSHUSA H
YCKOPEHHs, paKkeTa, 9X0JI0T, OYKH, IEPUCKOTI, (hoToarmmapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOTI,
J03UMeTp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUA O CBOMCTBaX (PHU3MUECKUX SBICHUA U
HeoOxouMble (hHU3HUECKHE 3aKOHOMEPHOCTH;

® UCMOJb30BATh CXEMbl M CXEMaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUH Y4eOHO--IIPAKTHYECKUX
3ajad, ONTHYECKHE CXEMBI ISl MOCTPOSHHsI M300paXeHWH B TUIOCKOM 3€pKajie W coOMparomeit
JIMH3E;



® MPUBOJIUTH TIpUMEPHl (HAXOAUTh HWH(OOPMAIMIO O TpPHUMEpPax) MPAKTHIECKOTO
WCTOJIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCETHEBHOMN KHU3HH JIJIsI 00ECIIEUCHUsT 0€301TaCHOCTH TIPU
oOpalieHnu ¢ NpudopaMHu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 310pPOBbSl M COOIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie;

® OCYILECTBJIATh NOUCK uH(popMmanmu (usnyeckoro conepxanus B VHTepHere,
CaMOCTOSITENTLHO (HOPMYIHPYs MTOMCKOBBIA 3aMPOC, HAXOIUTHh MYTH OMPEACICHUS TOCTOBEPHOCTH
MOJTyYCHHOU NH(OpMAIMK HAa OCHOBE MMEIOIIMXCS 3HAHUN M JTOTIOJTHUTEIbHBIX UCTOYHUKOB;

® HCIOJb30BATh IPU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO JHTEPATypy
(U3HYECKOTO CONIEPIKaHUS, CIIPABOYHBIC MAaTEPUAIIBI, pecypchl ceTi MHTepHeT, BIajeTs npuémMamMmu
KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHus HHPOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3aBaThb CO6CTB€HHBIC IMUCbMCHHLBIC U YCTHBIC C006H_[CHI/I$I Ha OCHOBC I/IH(bOpMaI_II/II/I u3
HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOTO COJCpXKAHUSA, MyOJIMYHO MPEACTABIATh pPE3YJIbTaThl
MIPOEKTHOM WJIN UCCIIEIOBATEIBCKON NESITEILHOCTH, IIPU TOM I'PAMOTHO HCIIOJIh30BATh N3YUECHHBIN
MOHATUIHBIN anmapar U3y4aeMoro pasjaena (GU3UKUA U CONPOBOXKAATH BBHICTYIICHHE MPE3eHTalNeH
¢ y4€TOoM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
o/ PA3ACIOB 1 TeM Beero Kontpoabsnbie IIpakTnueckue 06pazoBaTebHbIE
NPOrpamMmsbl padoTbI padoThbI pecypen
Pa3jen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUpa
11 ®usznka - HayKa o 5 bubnmnorexka HOK
| mpupojae https://m.edso0.ru/7f416194
12 dusnueckue 5 1 bubnnoreka IIOK
" BENUYMHBI https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBIN 5 1 bubnuoreka [JOK
"~ METOJ MO3HAHHMS https://m.edsoo.ru/7f416194
Wroro o pasneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

2.1 Crpoenue BemiecTBa 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
2.2 f;iﬁf)l;i;glme 2 1 bubmmorexa LIOK
JACTHII BEIECTRA https://m.edsoo.ru/7f416194
23 ArperatHble bubnmnorexka HOK
COCTOSIHHS BEIECTBA https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznea 3. /IBukeHne U B3auUMo/1eiicTBHE TeJl
31 MexaHndeckoe 3 bubmuorexa [JOK
JIBHKEHUE https://m.edso0.ru/7f416194
39 Wuepmus, macca, 4 1 bubnuoteka [JOK
IJIOTHOCTD https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Bt cun 14 1 2 https://m.eds;f).ru/7f416194
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Uroro no pazgeny

21

Pa3znea 4. /laBjienne TBEpAbIX

TeJl, JKUAKOCTEH U ra3on

Hasnenue. [lepenaua
41 JIaBJICHUS TBEPIBIMU 3 bu6nuoreka [IOK
TeJaMU, KUIKOCTIMU https://m.edsoo.ru/7f416194
Y Tazamu
bubnuorexa [JOK
4.2 Nlasnemnme xcunxocty > https://m.edS(])lo.ru/7f416194
43 AtmochepHoe 6 bubmuorexa [JOK
JIaBJICHUC https://m.edso0.ru/7f416194
JleicTBUE KUAKOCTH
44 HTA3AHA 7 1 3 bu6nuoreka [IOK
HOrPYKEHHOE B HUX https://m.edso00.ru/7f416194
TEJI0
Uroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTDH. JHEprus
bu6mmoteka [IOK
5.1 | Pabora u momocTs 3 . https://m.edsc])lo.ru/7f416194
bubmuorexa [JOK
5.2 Ilpoctpie mexanu3mE! > . https://m.edscL>10.ru/7f416194
53 Mexanundeckas 4 1 1 bu6mmoteka [IOK
SHEPIHs https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3 1
OBHIEE KOJIMYECTBO
YACOB 110 68 4 12
I[TPOI'PAMME
8 KJIACC
HanMenopanme KosmmmuecTBo yacos DJIEeKTPOHHbIE
° (uudposbie)
i PRSI pearg Kommpomte TIRmIeeste gponareuae
pecypchl
Paznen 1. TensioBble siBJIeHUS
CrpoeHnue u cBOICTBa 7 bubnmnoreka [JOK
BEILIECTBA https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
1.2 TemnnoBbIe mpoOIIECCHI 21 1 5 https://m.edsc])_E).ru/7f4181ce
Hroro no pasneny 28
Pa3nes 2. DiiekTpu4yeckHe M MATHUTHBIC SIBJICHHSA
DIIEKTpUUYECKHE
o1 3apAmEL 3apsKEHHbIE 7 1 but6mmoreka [IOK
Tena U ux https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2  TlocTostHHBII 20 1 7 but6mmoreka [JOK
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IJIEKTPHUCCKUI TOK https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
2.3 | MarsuTHRC ARICHHA 6 1 15 https://m.edS(I)lo.ru/7f418lce
DNeKTpOMarHuTHas 4 bubnmoreka [JOK
WH YKV https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO 68 4 145
YACOB I10 [TPOI'PAMME
9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue (wnbpoBbIe)
proteonn ™ Beoro Kompouane DM sopmomrerne
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
L1 ammwenmen orocots 10 y  Bubmorexa IOK
S https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [JOK
1.2 Bsanmmopeiictaue Ten 20 . 3 https://m.edsci?ru/?f41a4a6
bubmmotex K
1.3 3axout coxpaneins 10 3 httg?://(r)n.eedas(l){)?’u/7f4la4a6
Wroro o paszneny 40
Paznen 2. Mexann4deckue KoJjed0aHusi M1 BOJTHbI
MexaHu4YecKHe 7 3 bubmuoreka [JOK
KoJIeOaHuUs https://m.edsoo.ru/7f41a4a6
29 MexaHn4yeckue BOJHBI. 8 1 3 bubmuoreka [JOK
3ByK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJI¢ M 3JICKTPOMArHUTHBIC BOJIHBI

DneKTpOMarHuTHOE
3q TONEH 6 5 bu6mmoreka [IOK
" DIEKTpOMarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Wroro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUA
4.1 izgggzICTpaHeHHﬁ 6 2 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
CBETa
492 JIvH3bI 1 oNTHYECKHE 6 3 bubmuorexa [JOK
" mpubopsl https://m.edsoo.ru/7f41a4a6
43 Pazmoxenune 6emoro 3 5 bu6mmorexa [IOK

CBCTAa B CIICKTP

https://m.edsoo.ru/7f41a4a6
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Hroro mo pazueny 15

Pa3gen 5. KBanToBbIe IBJICHUS

Ucnyckanue u

5.1 mornouieHue cBeTa 4 1 bubmorexa [IOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CTpoeHune aTOMHOIO 6 1 bubmuorexka [JOK
sapa https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
>3 Jlnepurie peakiun ! . . https://m.edsg).ru/?f41a4a6
Hroro no pazueny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IM I MOTYJIb
[ToBTrOpenue n
000011IEHNE 9 1 5 bu6mmoreka [JOK
CoJIepXKaHus Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kiace
Htoro no pazneny 9
OBILIEE KOJIMYECTBO 102 4 27

YACOB I10 ITPOTPAMME
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