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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHM 00pa30BaTeNbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yuérom denepalibHOW padoyell MporpamMmbl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «dOusukay.

Conepxanue mnporpamMmbl 1o (U3HMKe HampaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIIMXCsl M OPTaHU3aUI0 N3ydeHHs (U3MKU Ha JIEeSTeIbHOCTHONH OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpemMera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINpPEMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaKkKe MEXIPEeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

[IporpamMma 1o ¢u3MKe yCTaHABIMBACT paclpeiesieHne yueOHOro MaTepraa mo rojaM ooydeHus (1o
KJIaccaMm), IpejyiaraeT NPUMEPHYIO MOCIeI0BaTENbHOCTh U3yYEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MIPEIMETHOTO COICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaromnXCs.

[Iporpamma mo ¢usuke paspaboTaHa C I[ETbIO0 OKa3aHUS METOAWYECKOH MOMOIIM YYHUTETIIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

du3uka ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YY€OHBIX MIPEIMETOB, OCKOIbKY
(bu3nuecKre 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTPOHOMHUEH
u Qusuyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KAapTUHY MHpa, MPEAOCTaBISIET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHUS, TO €CTh CHoco0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUH O MHpE.

Opna u3 TIaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType 001Iero o0pa3oBaHHsI COCTOUT B
(GbopMHPOBaHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH M MHTEpEca K HayKe Y 00yUJaromuxcsl.

Wzyuenne ¢pusnuku Ha 6a30BOM ypOBHE MPEAIIOIATAET OBJIAJCHNUE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® Hay4HO OOBSICHSTPH SIBIICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATH JAHHBIE M HCIOJIB30BAaTh HAy4YHBIE JOKA3aTENbCTBA JUIS TMOJYYCHUS
BBIBOJIOB.

Henu u3yuenuss (U3UMKM HAa YpOBHE OCHOBHOTrO oOImero oOpa3zoBaHusi ompenenaeHsl B Konnenuu
npenogaBaHus ydyeObHoro npeamera «Pusnka» B 00pazoBaTeNbHBIX opranusanusax Poccuiickoit @enepanuu,
peanu3yolImMX OCHOBHBIE 00I1Ie00pa3oBaTebHbIe IPOrpaMMbl, YTBEpKAEHHOW pemienuem Koinerun
MunuctepctBa npocBenieHus: Poccuiickoit @eaepannu (mporokod ot 3 aexadpst 2019 r. Ne [1K-48H).

Henu usyvyenus ¢pusuku:

e [puUOOpPETeHHE HUHTEpeca U CTPEMJIEHUS OOYYaloIIMXCS K HAyYHOMY H3YyYEHHUIO IPHUPOBbI,

pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEJCTABICHUH O HAYYHOM METOJIe MO3HAHMUS U (OPMHUPOBAHUE HCCIEAO0BATEIHCKOTO
OTHONICHHUS K OKPYXKAIOIINM SIBICHUSM;

e (opmHupoBaHUE HayYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOEHUS MaTepuu U
(dyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHuE MpeACTaBICHUN O POMM (QU3MKK AN Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA,

® pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuied npodeccuoHanbHON NeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIeMYy O0yYEHHIO B TOM HallpaBJICHUH.

JlocTmkeHne 3THX LeJell MmporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO O0IIEero oOpa3oBaHUs
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e MpuOOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOCHMM BEUIECTBa, O MEXAHUYECKUX, TEIUIOBBIX,

ANEKTPUYCCKUX, MATHAUTHBIX U KBAHTOBBIX SBJICHHSIX;



e puOOpeTeHHEe YMEHUH OIUCHIBATh W OOBSICHATH (U3MUYECKUE SBJICHHUS C HCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB DEIICHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCIOJIb30BaHUEM (HHU3HUECKUX
MOJIeJIeil, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
e pa3BHUTHE YMEHUH HAOIIOAATH MPUPOIHBIC SBICHUS U BBIMOIHITH OMBITHI, 1A0OPATOPHBIC PAOOTHI
U DKCIIEPUMEHTAIbHbIE UCCIEAOBAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAIUEH PUNIECKOTO COACpKAHUS, BKITI0Yask HHPOPMAITUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIU3 U KPUTHYECKOE OlIeHHBaHKE NHPOpMAIUY;
® 3HAaKOMCTBO coO cdepamMu NPOPECCHOHANBHON AEATEIbHOCTH, CBSI3aHHBIMH C (DU3UKOWU, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.
Ha uzydenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHMS OTBOIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B HeZelN0), B 9 Kiiacce
— 102 4aca (3 yaca B HeJIeINIO).

[Ipeuiaraemerii B mporpamMme 1o (HU3UMKe NepedeHb JadOpaTOpHBIX pPabOT M OMBITOB HOCHT
PEKOMEH/IATENbHBIA XapaKkTep, YYUTENb JeJaceT BhIOOp MPOBEACHHS Ja0OpaTOPHBIX PAabOT M OMBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OOyYaroluXcs, CHUCKAa SKCIEPUMEHTAJbHBIX 3a/aHuil,
IIpeUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUPA.

®usnka — Hayka o npupoje. SABneHus npuponabl. GU3NUECKUE SBJICHHS: MEXaHUUYECKHE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue (usmuecknx enuunH. Dusmueckue npubopsl. [lorpemHocTs
n3MepeHuil. MexxyHapoaHas CUCTeMa CAMHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAayKH H3Y4alOT MpUpPOAY. EcTecTBeHHO-HayuHBIM METO.
MO3HAHUS: HAOIIOIeHNE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBI)KEHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUNOTe3, 00BsICHEHNE HA0II01aeMOr0 siBieHus. Onucanue GU3NIeCKuX SBICHUHN C IOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEINIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. ®usuueckue npuOOPHI U MpoLEAypa NPSMBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuusie pabomot u onvimel.

OrnpenenieHre EHbI ACICHUS KAl H3MEPUTEIHLHOTO proopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TeJ.

N3mepenne temneparypsl Py NOMOILHN KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIEPATYPBI.
[IpoBenenue wuccieoBaHUs MO MPOBEPKE TUIIOTE3bI: JAJTbHOCTh MOJIETA IIAPHUKA, ITYLIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUH BellleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbIThI, JOKA3bIBAIOLINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

ok wnNE

JIBmkenue yactull BemiecTBa. CBsI3b CKOPOCTH JBIKEHUSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre yacTUIl BEECTBA: MPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEII[ECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAITUYECKUX) TEIl.
B3anMocBs3b MeXy CBOMCTBaMU BELIECTB B PAa3HBIX arperaTHBIX COCTOSHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpavyuu.

1. HaGmonenue 6pOyHOBCKOTO IBUYKEHUSI.

2. HaGmonenue nudpdysun.

3. HalGmronenue siBneHU, 00BACHAIOMNXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Ormenka quaMeTpa aToMa METOJOM PSIOB (C UCTIONb30BaHueEM doTorpaduit).

2. OmbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYISIPHOTO MPHUTSIKEHUS.

Paznen 3. /IBu:keHne u B3auMo/ieiicTBue TeJl.

Mexannueckoe aBHkeHue. PaBHOMepHOoe U HepaBHOMepHoe aBikeHue. Ckopocth. CpemHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHHH. PacuéTt myT 1 BpeMEeHH JIBYKCHHUS.

SBnenue uHepuuu. 3aKOH MHEpUMH. B3aumojnelcTBHe Tell Kak NpPUYMHA U3MEHEHHUS CKOPOCTU
NBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTh BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuia kak XapakTepucThKa B3anMoeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cumsl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEeHUs W cuia TsbkecTH. Cuila TsKeCTH Ha JPYrux IaHerax. Bec
tena. HeBecomocTs. CrokeHHE CUI, HAMPaBICHHBIX MO OAHOW mpsimMoil. PaBHoaeicTByromas cui. Cuia
TpeHus. TpeHue CKOBKEHHS ¥ TPEHUE TTOKOs. TpeHne B MPpUPO/Ie U TEXHUKE.

Hemoncmpayuu.



ok wnNE

HaGmronenrne MeXaHHYECKOIo IBYDKEHUS TEa.

N3MepeHne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUS.
HaGmroienue sSBICHUS] HHEPIIHH.

HaGmoienne n3MeHeHus: CKOPOCTHU TIPH B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

Ciio)xeHue cuil, HapaBJIEHHbBIX IO OJIHOM MPSAMOM.

Jlabopamopuusie pabomot u onvimel.

1.

w

OmnpeneneHue CKOPOCTH  pPAaBHOMEPHOTO  JABIDKEHHs (MIapuKa B JKUIKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOWIISA U TaK J1ajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa Wi HIapuKa 10 HAKIIOHHOM MJIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPIOTO TeNa.

OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh  pacTsbkeHus (nedopManuu) OPYKHHBI — OT
MIPUJIOKEHHOMN CHJTBI.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDL CHJIBI TPCHHUA CKOJIBKCHHA OT BECA TCJIa M XapaKTCpa
COINPUKACAIOLIUXCS IOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTEN U ra3oB.
Hasnenue. CriocoObl yMEHbBIICHUS W yBeMUCHUs JaBieHud. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHHUS

raza or o0béma, Temmnepatypsl. [lepenaya naBieHus TBEPABIMU TEJIaMM, JKMJIKOCTAMHU U razaMu. 3aKOH
[Tackans. IIlneBMaTnueckue MamMHblL. 3aBUCHMOCTD JIaBJIE€HUS KMJIKOCTH OT IiTyOuHBL. ['mapocraTuueckuii
napaznokc. Coobmaromuecs cocyabl. ['uapaBarueckue MeXaHU3Mbl.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpUuMHBI CylecTBOBaHUS BO3AYILIHOW 000JIOUKH
3emimn. OnbiT Toppuuennu. M3mepenne atMochepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust arMoc(hEepHOTO JTaBICHUSI.

JlelicTBUE JXKUAKOCTU M Ta3a Ha HOrpyKEHHOE B HUX Teno. BelTankuparomas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.

ok wnNE

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPh.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatommuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTo JaBICHMUS.

3aBUCUMOCTh BBITAJKMUBAIOIIEH CHIIBI OT O0BbEMA MOTPYKEHHOW dYacTU Tela W IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue I1ulaBaHus TEN: IUIABAaHWE WM IIOTPYKEHUE TEl B 3aBUCUMOCTU OT COOTHOILUEHUS
IJIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onsimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YAaCTH TeEJIa.
Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B XKUIKOCTb.
IIpoBepka He3aBUCHMOCTH BBITAJIKUBAIOLIEN CUJIBL, JEHCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT MaCChl
Tena.

OnBbITBL, TEMOHCTPUPYIOIIHE 3aBHCHUMOCTh BBITAIKMBAIOIICH CHIIBL, JEUCTBYIOIIEW Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJa U OT MIOTHOCTU KHUAKOCTH.
KoHcTpynpoBanue apeomerpa WIM  KOHCTPYUPOBAHHME JIOAKM U ONpENENIeHHue €€
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MomiHOCTh. JHEprus.
Mexanunyeckas pabora. MOIIHOCTS.



[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecHs pblyara.
[IpuMeHneHne mpaBuiia paBHOBECHS pblyara K OJOKy. «3omoroe mpaBuio» mexanwku. KIIJ[ mpocTthix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexannueckass sHeprus. Kunetnueckas M mnoreHuuaibHas sHeprus. lIpeBpamienue oxHoro Buaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPaHEHHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomul u onvimol.

1. Ompenenenrie pabOThl CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBMKEHHMH Tejla IO TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. MHccnenoBanue ycioBUi paBHOBECHUS pblyara.
N3mepenne KII/] HaKJIIOHHOM IIOCKOCTH.

4. NM3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

w

8 KVIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKOIN TEOPUH CTPOEHHUS BelllecTBa. Macca u pa3mepsl
aTOMOB M MOJEKyJd. OMNbITEL, NOATBEPKAAIOLIME OCHOBHBIE IIOJOXKEHUS MOJECKYISIPHO-KNHETUYECKON
TEOPHUHU.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHui BemectBa. Kpucraminyeckue u aMmopQHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, KMIKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOKEHUH MOJIEKYISPHO-
-KMHETHYeCcKOoM Teopun. CMauynBaHue U KalWIISPHBIE SBJICHUA. TeIIoBoe paclIupeHne U CKaTue.

Temneparypa. CBs3p TeMmeparypbl CO CKOPOCTBbKO TEIUIOBOTO IBMKCHMs 4YacTul. BHYyTpeHHss
sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHEpruu: TeIulonepenaya U coBeplieHHe padoThl. Bujel
TEeIUIoNEepe1ayn: TEIJIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonnyecTBo TerioThl. YenbHas TEMIOEMKOCTh BellecTBa. TermaooOMeH M TEIUIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHuMe M OTBepAeBaHHE KPUCTAIMYECKUX BEIIECTB. Y jeibHas
teriota TtuiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Vcmapenuwe. Kumenue. VYnenpHas TermioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS! OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0TAa CTOPAHMUS.

[Mpunnunsr padotsl TeroBeix Asurarenel KIIJ[ temmoBoro nsurarens. TemsoBble ABUTaTenu U
3alIuTa OKPYKaIoIIEH Cpeibl.

3aKOH COXpaHEHMS U MIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

HalGmronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue quddysun.

Habmtoienue siBiaeHuit cMauMBaHMsI U KaMWJUISIPHBIX SIBJICHUM.

HabmntoneHue TerioBoro pacumpeHust Tel.

V3meHeHMe naBneHMs ra3a Mpu M3MEHEHUH 00bEMa 1 HarpeBaHUU WIIM OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIeparypsl.

Bunael Terionepenayu.

OxJaxieHre Ipy COBEpUIEHUH PabOThlI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

O NV A WNR

10. CpaBHEHUE TEMIOEMKOCTEN PAa3IMYHbBIX BEIIECTB.
11. HaOnrogeHre KUIEHUS.
12. HabmtoieHre OCTOsIHCTBA TEMIIEPATYpPhI MPH TUIABICHUH.



13. Moaenu TEIUIOBELIX ABUTATEIIEH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO ICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OmnbIThl 10 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIL.
4. OrmpeneneHne NaBJIeHUS BO3AyXa B OAJIJIOHE MITTPHUIIA.
5. OneITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WU

OXJIQXKICHMUS.
6. IlpoBepka rumoTe3bl JTMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TEMIEPaTyphl.

7. HaOmoneHue u3MeHEHUs BHYTPEHHEW SHEpPruu Tejla B pe3yibTaTe TeIUlonepeAayd U padboThl
BHEIIIHUX CHUIIL.

8. MHccrenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M rOpsiueii BOIBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOW IpU TEIUIOOOMEHE C HarpeThiM
METANINYECKUM LIUJIUHAPOM.

10. OmnpenieneHye yaeabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pazjen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onexrpuszauus Tel. J[Ba pona 3JIEKTpUYECKUX 3apsAnoB. B3aumonencTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B U PACCTOSHHS MEXIY
TEJIaMu ).

Onexktpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mois. IlpuHnun  cynepnosuuuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsaoB. OJIEMEHTapHbIM deKTpuueckui 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DONEeKTpUUECKUH TOK. YCIOBHS CYILECTBOBAHHUS 3JIEKTPUUECKOTO TOKA. VICTOUHHMKH IMOCTOSHHOTO
Toka. JleficTBUs 3eKTpHuUecKoro Toka (TEIIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUAKOCTAX U razax.

Onexktpuueckas 1enb. Cuna Toka. DiexTpuueckoe HamnpspkeHue. COnpoTHBICHHE IPOBOJHUKA.
VYaenbHOE compoTUBJIEHHE BellecTBa. 3akoH Oma s yuyactka 1enu. [locrnenoBarenbHoe U napajuieabHOE
COEJMHEHHE NTPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms—JleHna. OneKTpuuecKkue Lenu |
MOTpeOUTENN IEKTPUUECKOl 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3aummonelcTBHE IOCTOSHHBIX MArHUTOB. MarHutHoe mose. MaraurHoe
noJie 3eMJIM U €ro 3HauY€Hue Ui )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe 1osie 3J1eKTPUYECKOro TOKa.
[IpuMeHEeHNE 3IEKTPOMAarHUTOB B TEXHMKE. JIeHCTBME MAarHUTHOrO MOl Ha TNPOBOJHUK C TOKOM.
DNeKTpOoABUTaTeh MOCTOSHHOTO TOKa. Vcronb3oBaHue 3JeKTpoBUraTeNiell B TEXHUYECKUX YCTPOMCTBaxX U
Ha TPaHCIOpPTE.

Oneitel Dapanes. SBnenue snexkTpoMarHuTHON MHAYKUUU. IIpaBuno Jlenna. Dnextporeneparop.
CriocoObl TONy4YeHHsI DJIEKTPUUYECKON HHEpruu. ODJIEKTPOCTAHIMM Ha BO30OHOBISEMBIX HCTOYHHUKAX
SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Teil.

JIBa posa 2JIEKTPUYECKUX 3apsI0B U B3aMMOJIEICTBHUE 3apsyKEHHBIX TEJl.

3. YCTpOHCTBO U AEUCTBUE DIIEKTPOCKOIIA.
4. DrexTpocTaTHuecKas WHAYKIIHS.
5. 3aKOH COXpaHEHHUs HIEKTPUUECKHX 3apsI0B.



[IpoBOHUKY U TUDITICKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIUHUM 3JIEKTPUUYECKOTO TOJIS.
M cTOYHMKH TIOCTOSTHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUN TOK B KUJKOCTH.

. "'a30BbIil pazps.

. I3MepeHne cuiibl TOKa aMIepMeTpOM.

. I3MepeHne 3eKTpUYECKOro HalpsKEHUs BOJIbTMETPOM.

. Peocrar u marazuH cOnpOTUBIEHUN.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHHUS MIOJFOCOB MArHUTA.

. MonenupoBaHue MarHUTHBIX NOJIEW TOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe nose Toka. JJIeKTPOMAarHur.

. JleficTBME MarHUTHOTO TOJISI HA ITPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJI€HUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTb HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.
25.

DJeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

ok wnNE

10.
11.
12.
13.
14.
15.
16.
17.

18.
. KoHcTpynpoBanue u n3ydeHue paboThl 3J1€KTPOIBUTATENS.
20.
21.

19

OnbITE IO Ha6JIIOII€HI/IIO OJICKTpHU3alK TCJI I/IHI[YKIIHCﬁ " IIpHU COITPUKOCHOBCHHU.

HccnenoBanue AeHCTBUS SJIEKTPHYECKOTO OIS HA TPOBOJHUKH U TUAJICKTPUKH.

Cbopka 1 mpoBepKka pabOThI AIEKTPUUECKOHN LIEMH MOCTOSHHOTO TOKA.

H3mepenne u peryIupoBaHue CUITBI TOKA.

N3MepeHne u perynmpoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA
U HaPsDKEHUS HA PE3UCTOPE.

OnbITHl, AEMOHCTPUPYIOILINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIPOTHBIIEHUS MPOBOJHHUKA OT €ro
JUTMHBI, TJIOLIA/IU TIONEPEYHOro CeYEeHUs 1 MaTepuaia.

[IpoBepka mnpaBuia CIOXKEHHS HAOPSKEHUW TMPU TOCIEAOBATEIBHOM COCIMHEHUH JBYX
PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKa MPH MapaIeIbHOM COEIMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJENIAEMON Ha pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsDKEHUS Ha HEH.
Onpenenenue KII/] narpeBarens.

I/ICCJ'IC)IOBaHI/Ie MAarHuTHOTIO B3aHMOHCﬁCTBHﬂ IIOCTOAHHBIX MaroHuToOB.

W3yueHnre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB TPU UX OObEMHEHUH U Pa3/IeIICHUH.
HccnenoBanue neiicTBUS SJEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.

OmnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYyIIKA ¢ TOKOM M MarHura
OT CHJIBI TOKA W HAIIpaBJICHUA TOKA B KaTYIIKE.

I/ISyquHe HeﬁCTBHﬂ MardvTHOTIO I10JId Ha IMPOBOJHUK C TOKOM.

N3mepenne KIIJI anexTpoaBUrarenbHON yCTaHOBKH.
OneITBl IO MCCIEAOBAHUIO SIBJICHMS AJIEKTPOMATHUTHOW WHIYKIMHU: UCCIEJOBAaHHE M3MEHEHUN
3HAYEHMS U HANPABJICHUs] HHAYKIIMOHHOIO TOKA.



9 KJIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexanuyeckoe ABuwxeHue. MarepuanbHass Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOIo JBMKEHHUS. PaBHOMepHOe npsMonuHenHoe ABuxkeHue. HepaBHOMepHOE MpsSMOIMHENHOE
nerkeHne. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosnHEeHOe IBrxkeHre. CBoOOoHOE mageHue. OnbIThl [ anmmes.

PaBHOMepHOE nBIKEHUE MO OKpy:KHOCTH. llepwon m wacrora oOpamienus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMHuTebHOE YCKOPEHHUE.

[TepBriii 3akon Hbrotona. Brtopoit 3akon Herotona. Tperuit 3akon Herotona. [lpuniun
CYIEPIO3ULIMU CUII.

Cuia ynipyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUsI CKOJIBbKEHUS, CUJla TPEHUS TTOKOs, IPYyTrue
BH/IbI TPEHHUSL.

Cuna TsH>KeCTH U 3aKOH BCEMUPHOTO TSATOTEHHsSI. Y CKOpeHHe CBOOOIHOTO NajieHus. [IBuKeHue MiaHeT
Bokpyr Coinnua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U neperpys3ku.

PaBHoBecue wmartepuanibHOM TOuYkH. AOCONMIOTHO TBEpHOe Teno. PaBHOBecwe TBEpAOro Tenma ¢
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynsc tena. I3MeHenne umiynbca. IMIynbC cuiibl. 3aKOH COXpAaHEHMsI MMITylbca. PeakTuBHOE
JIBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b SHEPrUM U
pabotsl. [loTeHnmanbHas >HEPrust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanpHas 3Heprus
ckarod npyxuHbl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM HHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabmroeHne MeXaHUYeCKOro BUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCYETA.

2. CpaBHeHHE NyTE€Wd M TPACKTOPUM JABUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HBIX Tl
OTCY€Ta.

N3mepenne ckopoCTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.
Habutoienue 1BMKEHNUs Tella 0 OKPYKHOCTH.

o kW

HaGnronenne mMexaHMUYECKUX SIBICHUH, MPOMCXOASIIUX B cucTeMe orcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. V3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya umIrysbca Mpu B3auUMOJIEHCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TeJI.

12. CoxpaHeHue UMIyJbCca IPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHre UMITYJIbCa MPHU a0COFOTHO YIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTUBHOTO JIBHKCHHUSI.

15. CoxpaHeHue MeXaHN4eCKOW SHEPTHH MPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHue MEXaHNYECKOW SHEPTUH NPH JABM)KEHUU TeJla MO0/ I€HCTBUEM IIPYKUHBI.

Jlabopamopmuvie pabomuvl u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JajbHEHIIEro paBHOMEPHOIO JIBM)KEHUS IIApHKa WU
TEJEKKH.

2. OrmpeneneHue cpegHell CKOPOCTH CKOJNbKEHUs OpycKa WM JIBXKEHHS IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tela IPU paBHOYCKOPEHHOM JABH)KEHUHU 110 HAKJIOHHOM TUIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HauaJbHOU
CKOpPOCTH.

5. IlpoBepka rumoTe3bl: €CIUM MPHU PAaBHOYCKOPECHHOM JBIKEHHHM 0€3 HauyalbHOM CKOPOCTU IyTH

OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE IPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABICHHUS.

Onpenenenre kKodphUIUEHTa TPEHHUS CKOJBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

0 oo N

Omnpenenenue pabOTHl CHIBI TPEHHUS NMPH PABHOMEPHOM MABIIKEHHH TeJla 1O TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

10. Ompenienennie paboThI CUIIBI YIIPYTOCTH IPU MOAbEME IPy3a C UCHOIB30BAHUEM HEIMOJBHKHOTO U

MOJIBHKHOTO OJIOKOB.

11. M3y4yeHue 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexanndeckne Koj1e0aHHUS M BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: MEPHOM, YacTOTa, aMIUIUTY/A.
Matemaruueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpalieHne sHepruu npu KoiaedaTeIbHOM JABHKEHUU.

3aryxaromue kosneOaHus. Boinyxnennsle konebanus. Pezonanc. Mexanuyeckue BonHbL. CBolicTBa
MeXaHMUYeCKUX BOJH. [IpononbHble U nonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHHUS.
MexaHnnyecKkre BOJIHBI B TBEPIOM TelIe, CEHCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. IH(ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmonenue xoyie0aHuii TeJ Mo ISHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.
2. HaGmronenue xoneOaHMii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaGmroneHue BEIHYXICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHue MPOA0JIbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJEIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHIA PE30HAHC.
Jlabopamopuvie pabomsl u onvimol.
OmnpefeneHre 9acTOTHl U Mepro/1a KOJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.
Omnpenenenre 4acTOTHl ¥ Mepro/ia KoneOaHUi MPY>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH TiepHoAa KoJaebaHui OIBEIICHHOTO K HUTHU TPpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeproa KojaebaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBHCUMOCTH TepHOJIa KOJIeOaHH rpy3a, TIOJBEIICHHOTO K HUTH, OT MacChl Tpy3a.

ok wnNE

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb NIepro/ia KoJeOaHui MPyKUHHOTO MAsTHUKA OT MacChl
rpy3a 1 )KECTKOCTH NMPY>KUHBI.

7. W3mepeHue yckopeHHsI CBOOOIHOTO MaACHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHHUTHbIC BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIeKTpOMarHUTHBIX BosH. [llkamna
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNE 371€KTPOMAarHUTHBIX BOJIH JUIsSl COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BosiHOBBIE cBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBas monenb cBerta. Mcrounuku cBera. [IpsmonuHeiiHoe pacmnpocTpaHeHHE CBeTa. 3aTMEHHUS
Comnna u JIyasr. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXeHUs CBETA.



[Ipenomnenue cBeta. 3akoH mnpenoMiieHHs cBeTa. [lolHOe BHYTpEeHHEE OTpaKEHUE CBETA.

Hcmons30BaHue MOIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBETOBOAAX.

JIunza. Xox mydeii B muH3e. OnTudeckas cucreMa (oToarmnapaTa, MUKPOCKOIa U Teieckona. ['ma3 xak

OIITHUYCCKasA CUCTEMA. BJII/ISOpyKOCTB " JAJIbHO30PKOCTD.

Pasnoxxenne 0Oenoro ceera B CIICKTD. Omnpitel HeroTona. Crnoxxenue CIICKTpaJIbHBIX IBETOB.

,HI/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OrnTruyeckuii CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBarOIEH JIMH3E.

[Tonydenue n3o06pakeHuii ¢ TOMOIIbIO JINH3.

O N A WN PR

[Tpunnmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens raasza.
11. Pa3nio>keHne OEIoro cBeTa B CIIEKTP.
12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopuuvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXKEHUSI CBETOBOTO JIyda OT yrjla NaJeHusl.
2. UM3yuenue xapaKTepUCTHK U300paKeHUsI MPEAMETa B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHMSI CBETOBOIO Jiyda OT yIila NaJCHUs Ha IpaHULEe
«BO3J1YX—CTEKJIO».
[Tonydenue n306paxkeHuii ¢ TOMOIIbIO COOUPAIOIIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMnBITHI IO PA3JI0KEHHUIO OEIOT0 CBETA B CHEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa3)1e.11 12. KBaHTOBBIE SIBJICHUSI.
OmnsiTel Pesepdopaa u mianerapHas Mozens atoma. Mozens atoMa bopa. Mcnyckanue v norsiouieHue

No v s

cBeta aromMoM. KBanTel. JIuHeuaTeie CIICKTDPHI.

PaguoaktuBHOCTh. Anbda-, Oera- U ramma-usinydeHus. CtpoeHue aTtomMHoro sapa. HyxnonHas

MOJIENb aTOMHOTO siapa. M3oromnel. PannoaktuBHbie npeBpamienusd. [leproa nomypacnaga aTOMHBIX SIAED.

aaep.

SAnepHple peaknuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAaCCOBOTO YHCEN. JHEPIHs CBSI3U aTOMHBIX
CBs13b Macchl 1 sHepruu. Peakuuu cuntesa u aenenus saep. Mcrounmku sueprun CosiHLA U 3BE3 .
AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTAaHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHUS U TIOTJIOMIECHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTta cuéTunka MOHU3UPYIOMINX U3TyUYCHUM.

ok wnNE

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYAThIX CIIEKTPOB U3ITYUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPIHU YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. Msmepenue pagunoakTUBHOTO (poHa.

IoBTOpPHUTEIBbHO-000011IAK0 M MOLYJIb.



[ToBTOpHUTENBHO--0000IIAOIIMI  MOIYAb TpEIHA3HAYECH JUIsI CHUCTeMAaTH3alid W 000O0IIeHUs
MPEIMETHOTO COJCPYKAHUS U OMBITA JACATSILHOCTH, TPUOOPETEHHOTO IPHU M3YYCHHUH BCETro Kypca Gpu3nkw, a
TaKkKe Ui TMOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy Mo (u3uke miisg 00ydaromuxcs,
BBIOPABIINX ATOT Y4EOHBIH MpEIMET.

[Ipu u3ydeHUH TaHHOTO MOAYJISI PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI ACITCILHOCTH, HA OCHOBE
KOTOPBIX O00€CIIeYMBACTCS JOCTH)KCHHE IPEJAMETHBIX M METalPEJAMETHBIX ILIAaHUPYEMBIX pPe3yJIbTaToB
oOyueHusi, popMupyeTcs eCTeCTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HMCCIICIOBAHUS
SIBIIGHUW TPUPOIBI W TEXHWKH, OBIAJCHHE YMCHHSIMH OOBSICHATh (PU3UYECKHUE SIBICHUS, NPUMCHSS
MOJIyYCHHBIC 3HAHMS, PEIIATh 337a4i, B TOM YHCJIC KAYECTBEHHBIC H IKCIIEPUMECHTAIBHBIC.

[TpuHIMIHATBEHO JEATSIILHOCTHBIA XapakTep JIaHHOrO pasjelia pealu3yeTcss 3a CY€T TOro, 4To
o0yJaroIuecs BHIMOJHSIIOT 33/I1aHUS, B KOTOPBIX MM IPEIIaraeTcs:

Ha OCHOBE IIOJYUYEHHBIX 3HAHUHM pACIO3HABaTh M HAy4YHO OOBSACHATH (PU3UYECKUE SIBICHUS B
OKpY’Karolllel IPUPOJIe U TIOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC METOMIbI MCCICIOBAaHUS (U3MYCCKUX SBJIICHUH, B TOM YHCIIC JJIS IMPOBEPKHU
TUMOTE3 U TIOMyYSHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIC OCHOBBI HAMOOJIEE BAXKHBIX JOCTHIKCHHHA COBPEMEHHBIX TEXHOJIOTHH, HAIpHUMeEp,
MIPAKTUYECKOI'0 HCIOJb30BaHUsS PAa3IMUHBIX HCTOYHHKOB SHEPIMH Ha OCHOBE 3aKOHA IIPEBPAICHHS H
COXPAHEHHUS BCEX M3BECTHBIX BHIOB YHCPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3yuenne ¢u3MKM Ha ypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMS HANpaBIEHO Ha JOCTHXKCHHE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPECAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nzydenus Gpu3nKku Ha ypoBHE OCHOBHOI'O 001ero oOpa3oBaHus y oOydaromerocs 0yayTt

c(hOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) maTpMoOTU4YeCKOro BOCIIUTAHUSA:

— MPOSABIIEHUE UHTEPECAa K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nuecKoi HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKIE€HUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MTPAKTUYECCKUM IMPUMEHEHHEM JOCTHUKCHHUIN (PU3UKH;

— OCO3HAaHUE BAXXHOCTU MOPAJIBbHO--3TUYECKUX IPUHIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUA:

— BOCIIPHATHE 3CTETUYCCKUX KadecTB (pU3MUEeCKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

— OCO3HaHHE LEHHOCTH (PU3WYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHNA, BAXKHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIE10BATEIbCKON JESTEIbHOCTH;

5) dopMupoBaHus KyJbTYPbl 310POBbS U IMOLHOHAJIBHOI0 0JIATONOJIYYMS S

— OCO3HaHHWE LEHHOCTH 0e30macHOoro obpa3a JKM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BYKHOCTH TIPaBUJI OE30MAaCHOTO MOBEJECHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AJICKTPUUECKUM U TEIIIIOBBIM
000py/I0BaHUEM B IOMAIIHHUX YCIOBHSIX;

— c(OpMUPOBAHHOCTh HaBBIKa pediekcru, MPU3HAHWE CBOCTO MpaBa HA OMMOKY U TAKOTO XKe MpaBa y
JPYTOro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— AaKTHBHOE Yy4YacTHE B pEIIEHUH TNPAKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTebHOMN
OpraHMu3aliy, TOpoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOW HAMpPaBIEHHOCTH, TPEOYIOMIUX B TOM
ymcie U GU3NYECKUX 3HAHHUIA;

— WHTEpEeC K MPaKTUIECKOMY U3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpHUEHTalMs Ha MpUMEHeHHe (U3MYECKUX 3HAHUU AJs pEelIeHUs 3aJad B OO0JIaCTH OKpY’Karouiei
Cpebl, INIAHUPOBAHHUS IOCTYNKOB U OILIEHKU WX BO3MOXHBIX MTOCJIEICTBHUI 7151 OKPYKAIOIIEH CPEbL;

— OCO3HAHHME TTI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPO0IJIeM U MyTeil UX pelIeHUs;

8) amanTanuu K U3MEHSIOIHUMCH YCJIOBUAM COLMAIBHON U MPUPOAHOM Cpe/Ibl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIMOJHEHUU HCCICIOBAHUN U TMPOEKTOB (HU3UUECKOMA
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

— TNoTpeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHHM, B TOM 4Hcle (GOpMyaHpoBaTh WICH, MOHSATHUS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— oco3HaHue Me(HUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IJIAHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpeMJICHHWE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBSI3M MPHUPOBI, O0MIECTBA M AKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DU3UYECKHUX 3HAHUM;



® — OIIEHKAa CBOUX JEHCTBUH C y4€TOM BIIMSHHUS Ha OKPYXAIOIIYI0 CPEIy, BO3MOMKHBIX TJI00AJIBHBIX

OCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHusi mporpaMMmbl 1o ¢u3MKE Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS y
oOyuatomerocsi Oynyr chopmupoBaHbsl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEILHBIC
VHHUBEpCaJbHbIC y4eOHBIC JCWCTBHUS, KOMMYHHUKATHBHBIC YyHHUBEpPCAIbHBIE Yy4eOHBIC  JIEHCTBUS,
pEryJIATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBJIITH M XapaKTEePHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABJIMBaTh CYIICCTBEHHBI IPH3HAK KJIAacCU(UKAIMK, OCHOBaHMSA I OOOOWICHUS U
CpaBHEHUS,

BBISBISITH  3aKOHOMEPHOCTH W NPOTUBOPEYHMS B paccMaTpuBaeMbIX (akraxX, MJaHHBIX U
Ha6HIOH€HI/I$IX, OTHOCAIINUXCA K (bH?:I/I‘-IeCKI/IM SIBJICHUSAM,

BBISBJSITH NIPUYMHHO--CJICICTBEHHBIC CBS3HM NPU M3Y4EeHHH (DU3MUECKHUX SIBICHUH M MPOLIECCOB,
ACJIaTh BBIBOJLI C UCIIOJB30BAHUCM ACAYKTHBHBIX W MHAYKTHBHBIX YM033,KJHOLI€HI/II71, BbIABHUI'ATh
THUITIOTE3BI O B3AaUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO peleHus y4yeOHOM (u3nueckodl 3ajgaun (CpaBHEHUE
HECKOJIBKMX BapUaHTOB pEIICHUs, BBIOOp HamOoiee MOIXOMASANIEr0 C Y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MPOBOAUTh IO CAMOCTOSITEIbBHO COCTaBJICHHOMY TIUJIAaHY OIIBIT, HECJIOXKHBIA (PU3NUECKHit
AKCIICPUMEHT, HEOOJIBIIIOE MCCIICIOBaHNE (DU3NUECKOTO SIBJICHHUS,;

OLICHUBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIHIO, TMOIYYEHHYI0O B XOJe
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITENTLHO (OPMYITUPOBATH 000OIIEHUST W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeilIiee pa3BuTHe (GU3MUECKUX MPOIIECCOB, & TAK)KE BBIIBUTaTh
MIPEATIONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3jIMYHbIE METOJbl, UHCTPYMEHTHI M 3alpochl NpU MOUCKE U 0TOOpe MHpOpManuu
WM JJaHHBIX C YYETOM MpEJIOKEHHON yueOHOo# pu3ndeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETHPOBATH MH(POPMAIUIO PA3IUYHBIX BUIOB U
¢bopM npencTaBieHMs;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QopMy TMpejacTaBieHuss HHpopmauuu U
WUTIOCTPUPOBATH pellaeMble 3a7auil HECTIOXKHBIMU CXEMaMH, JHarpaMMaMy, HHOU rpaduKoi 1 ux
KOMOWHAIHSIMH.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B XO0Jie OOCYXIeHHMS Y4eOHOro Mmarepuaia, pe3yiabTaToB JIAOOPAaTOPHBIX pabOT M IPOEKTOB
3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKTAaeMOW TEeMbl M BBICKA3bIBaTh WJEH, HallEJICHHbIE Ha
pelleHre 3ajaud U NoJiepKaHue 0J1aroxenareaIbHOCTH OOLIEHMS;

COTIOCTABJIATh CBOM CYXACHUS C CYXKICHHSIMH JPYIMX Y4YacTHHUKOB JaMajora, oOHapyKHUBaTh
pasauyuue U CXOACTBO MO3HIINN;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



MyOMYHO TPEACTABIATh PE3YNbTAaThl BBIOJHEHHOTO (DU3MUECKOTO OIbITa (IKCIEPUMEHTA,
HCCTIe0BaHMS, TIPOSKTA);

MOHUMATh M MCIOIh30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAMBHIYabHON paOOTHI IPH PEIICHUH
KOHKPETHOU (pr3ndYecKoi poOIeMbl;

MPUHUMATH I[EJIM COBMECTHOHN NEATEIhbHOCTH, OPTaHW30BBIBATH ACHCTBHUS MO €€ JOCTHIKEHUIO:
pacrpenenaTs poir, 00CYXIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOH paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBINOJIHATH CBOO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yiibTaTa M0 CBOEMY HAIIPABICHHUIO
KOOPJIUHUPYS CBOU JACUCTBHSI C IPYTUMHU YWICHAMU KOMAH]IbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaga B OONIMIA MPOIYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Camoopranmszauus:

BBISIBJIATh NPOOJEMBbl B JKU3HEHHBIX M Y4YEeOHBIX CUTyalUsX, TpPeOyIOIIUX JUIsl peleHHs
(bu3n4ecKux 3HaHUMH;

OPUEHTUPOBATHCSI B PA3IMYHBIX IOJAXOAAX HPUHATHS pELIeHUH (MHAMBUIYAIbHOE, NPUHATHE
pelleHyst B IpyIie, IPUHATHE pellieHu rpymnmnoil);

CaMOCTOSITEJIHO COCTABIIATh AJITOPUTM pELICHUs (PU3NUECKOM 3a1auM MJIU IUIaHa UCCIIEI0BaHUS C
y4€TOM MMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TpeIIaracMpie
BAPUAHTHI PEILICHUN;

7ies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTpOJIb, IMOLIMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aICKBATHYIO OIICHKY CHTYallUU M MpejiaraTh IiaH e€ N3MEeHEHHS;

OOBSCHATH MPUYUHBI JOCTHKEHUS (HEJOCTHIKCHHUS) PE3yJIbTAaTOB JICATCILHOCTH, J1aBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJl BBINOJHEHUS (HUIUUYECKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHBIIUXCS CUTYaIlUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa IENN U YCIOBHSIM;

CTaBUTH ce0sI Ha MECTO JPYroro 4eioBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAaydHYIO TEMy,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO;

MIPHU3HABATH CBOE MPABO HA OMIMOKY MPH pemieHHH (U3UIECKUX 33a/1ad WIM B YTBEPKICHUSX Ha
Hay4HbIE TEMbI U TaKOE K€ MPaBo APYToro.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy oOyueHnust B 7 kjacce mpeIMETHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

HUCITIOJIB30BATh ITOHATHA: (1)1/I3quc1<1/1e U XUMHYCCKHEC SABJICHU, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT,
MOJIeTIb, TUIIOTE3a, CAWHUIBI (PU3NYECKUX BEIUYHH, aTOM, MOJEKYJa, arperatHbleé COCTOSHHUS
BemiecTBa (TBEpIOE, IKHIKOE, Ta3000pa3HOE), MEXaHHYeCKOe JBUKECHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSMOIIMHEHHOE), TPACKTOpHUs, PpaBHOJACUCTBYIOIIAs cuia, Aedopmarius
(ympyras, maacTu4ecKkas), HeBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnu4ath sBieHus (quddy3us, TEIIOBOE IBIKEHNE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HCPaBHOMCPHOC MIBWMIXXCHHUE, HWHCPLUA, BSaHMOﬂeﬁCTBHe TCJI, PaBHOBECHUC TBépHBIX TSI C
3aKperIEHHON OCBIO BpallleHus, Mepenadya JAaBleHUs TBEPABIMU TellaMH, KHUJIKOCTAMU U Ta3aMmu,
aTMoc(epHOe JaBlieHue, MIaBaHUe TeN, MPEeBPAIICHUS MEXaHUYECKOW YHEPTHH) IO OMUCAHUIO UX
XapaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, AECMOHCTPHUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUE,



pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢bu3nueckre SBJICHUS B MPUPOE: MPUMEPHI JBHKEHUS C PA3TUYHBIMU CKOPOCTSAMH B KUBOU U
HEXHUBOW MpUpOJe, ACHCTBHE CHJIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIMSHHE aTMOC(HEPHOro
JIaBJICHUS HA YKUBOM OpraHu3M, IIaBaHUE pbIO, pblYard B TEJE Y€IOBEKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHHI;

OIMCHIBATh M3YYECHHBIE CBOMCTBA TNl U (PU3NUYECKUE SIBICHUS, UCTIONB3Ys (PH3NUECKUE BETHUUHBI
(macca, 00BbEM, MIIOTHOCTH BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTb, CUJIa YIPYTOCTH,
CHJIa TSKECTH, BeC Tella, CHJla TpeHus, JaBieHue (TBEpAOro Tena, >KUIAKOCTH, Trasa),
BBITAJKUBAIOIIAs CWJIa, MeEXaHW4eckas paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI,
KOA(QPHUIHMEHT NOJE3HOTO JeHCTBUS MEXaHU3MOB, KHUHETHYECKAs U MOTEHIMAIbHAS YHEPTUs ), TIPU
ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIONb3YEMbIX BEITUYMH, X 0003HAUCHUs
U eIMHULB (PU3NYECKUX BEIUYMH, HAXOAWUThb (HOPMYIIbI, CBS3bIBAIOIIME TaHHYIO (PU3UUECKYIO
BEIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH TPaQUKH W3YUYEHHBIX 3aBHUCUMOCTEH (U3NYECKHUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHHUS U TPOILECCHI, HCIIOIB3YS MPABUIIA CIIOKEHHS
cul (B10JIb OJHOM MpsAMOiT), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumesa, IpaBUiIO0 paBHOBECUS
peiuara (0J10Ka), «30JI0TO€ MPABHUIIO» MEXaHUKH, 3aKOH COXPaHEHUS MEXaHMYEeCKOW SHEPTuu, Mpu
3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;
OOBSCHATh (PU3MYECKUE SIBICHUS, IMPOLIECCH M CBOWCTBAa Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUUMHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHWE W3 1—2 JOrMYecKHMX IIaroB C OMOpOd Ha 1—2 W3ydeHHBIX CBOWCTBA
(bU3NIECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemaTh pacu€THBIC 3a7a4d B 1—2 JEWUCTBUS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENWYHHBI: Ha OCHOBE aHAJM3a YCIOBHS 3a/layd 3allMChIBaTh KPATKOE YCJIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B (DOPMYIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBbIE [UIsl pelIeHUs 3a]ad, OLIEHHWBATh PEAJTUCTHUYHOCTh MOJY4YEHHOU
(hbU3UYECKON BEITUUYHHBI,

pacrno3HaBaTh NPOOJEMBbI, KOTOPbIE MOYKHO PEUIMTh MIpU IMOMOLIM (PU3HUECKUX METOJO0B, B
ONMCAaHUU HCCIIEOBaHMS BBIACNATH IPOBEPSEMOE MPEANOIoKEeHHEe (TUIOTE3y), pas3audarh U
MHTEPIPETHPOBATh MOTYYEHHBIH pe3yabTaT, HaXOAUTh OLIMOKU B XOJI€ OIBITA, JIeaTh BBIBOABI IO
€ro pe3ynbTaraM;

MIPOBOJIUTH ONBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUH WIM (DU3NYECKHX CBOWCTB Tell:
(GopMyIMpOBaTh MpPOBEpPsSEMbIE NPEANON0KEHUS, COOUpaTh YCTAaHOBKY U3 IPEUIOKEHHOTO
000py/10BaHus, 3aIIUCHIBATH XO/JI OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATE TpsIMbIE M3MEPEHMsT DPACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIBI U
TEMIIEpPAaTyphbl C HCIOJIb30BAHUEM aHAJIOIOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aAHMS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTH HMCCIICIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3WYECKON BEIWYMHBI OT JAPYroh ¢
UCIOJIb30BAHUEM TPSAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH PaBHOMEPHO JBMXKYIIETOCS Tejla OT
BPEMEHHU JIBUKEHHUSI Teja, CHJIbl TPEHHsI CKOJIbKEHHsS OT Beca Teja, KadecTBa 00paboTKH
MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CUJIbI TPEHHS OT IUIOMIAAN CONMPUKOCHOBEHUS TE€J, CHUJIBI
YIOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CHIIbI OT 00bEMa MOTPyKEHHON YacTu Tea
U OT IUIOTHOCTHU >KHUJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TeJO0, YCIOBUI MIaBaHUs TeJ, YCIOBUI paBHOBECHS pbluara U OJI0KOB), y4acTBOBATh B
IUTAaHUPOBAHUM Y4eOHOTO MCCIIEIOBaHUSI, COOUpATh YCTAaHOBKY M BBIMOJIHATH U3MEPEHUSs, CIEays
MpeIIOKEHHOMY IUIaHY, (UKCHpPOBATh pE3YyJibTaThl IOJYYEHHOM 3aBUCHUMOCTH (U3HYECKUX



BEIMYMH B BUJAE IMPEUIOKEHHBIX TaOnMMIl M rpaduKoB, J€NaTh BBIBOABI IO pe3ylbTaTam
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUYECKMX BEIMYMH (IUIOTHOCTh BEIECTBA JKUAKOCTH M
TBEPIOrO TeENa, CUila TPEHUS CKOJIbXKEHUS, JaBJICHUE BO3[yXa, BBITAJKUBAIOILAsA CHUJIA,
JEUCTBYIOMIAs Ha MOTPYXKEHHOE B KUAKOCTH TEJO, KO3(PPHUIMEHT MOJIe3HOr0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEAys HPEJIOKEHHOW HHCTPYKLMU: HPU BBINOJIHEHUM HM3MEpPEHHH coOupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIATH 3HAUCHHE UCKOMOM BEJIMUUHBI;

co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
yKa3bpIBaTh TMPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIINECs COCYybl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABHKHBINA OJIOK,
HaKJIOHHAs IIIOCKOCTh;

XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIIOPOM Ha UX ONMCaHus (B TOM YHCIIE: OALUINITHUKY, YCTPONCTBO BOJONPOBOJIA, TUAPABINYECKUI
IIPecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCHOJb3Yys 3HAHUS O CBOMCTBAX
(bu3nYecKuX sIBIEHUH U HEOOX0AUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTH TPHUMEPH (HAXOAUTh WHPOPMALMIO O TpPUMeEpax) MPAKTHYECKOTO HCIOIb30BaAHUS
(¢u3nYecKUx 3HaHUHN B MOBCEJHEBHOM KU3HU Ul o0ecredeHus 6e3011acCHOCTH IpU OOpallleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHUS 310POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpelie;

OCYLIECTBIATh OTOOp MCTOYHMKOB HHGpopMauuu B VHTEepHETe B COOTBETCTBMM C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M NYyTEM CpPaBHEHUS Pa3IMYHbIX
HCTOYHUKOB BBIICNIATh MH(POPMAIMIO, KOTOpas SBISETCS HNPOTUBOPEUMBOM MM MOKET OBIThH
HE/I0CTOBEPHOI;

UCIOJIb30BaTh IIPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUl HAy4YHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3MYeCcKoro cojaep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypcbl cetu VHTepHeT, BlafeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHGPOpMALMU W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMChbMEHHbIE  YCTHBIE COOOILIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManun (PpU3NIECKOrO COAEPKAHUS, B TOM YHCIIEe MMyOJUYHO JeJIaTh KpaTKUE COOOIIEHUS O
pe3yabTaTax MHpPOEKTOB MM YUeOHBIX HCCIEIOBAaHUM, IMPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIJICHHE MTPE3EHTALUEeH;
IIPYU BBIIOJHEHUN Y4YE€OHBIX MPOEKTOB M HCCIEI0BAaHUN pachpeAessaTh 00sf3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTABIECHHBIMU 33Ja4aMH{, CIEOUTh 3a BBIIOJHEHUEM IIIaHa JEHCTBUH,
aJIecKBaTHO  OLIEHUMBaTh COOCTBEHHBI BKJIaJ B  JIEATEIbHOCTh TIPYMIbl, BBICTPAUBAThH
KOMMYHHMKATHBHOE B3aUMO/JICHICTBHIE, YUUTHIBasi MHEHHE OKPYKAIOIIHX.

K koH1y oOydyenus B 8 kjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIIONIB30BaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOEC IBUKEHUE ATOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(Hble Tella, HaCHILEHHBIH U
HEHACBIIICHHBIM M1ap, BJIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS JSHEPIHs, TEIUIOBON
JIBUTATENb, OJJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsijl, DSJEKTPUYECKOE I10J€, NIPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pasnuyath ABJICHMs (TEIUIOBOE pPACIIMPEHHE U CKaTHhe, TeIUIonepeaayda, TEeMJIOBOE paBHOBECHE,
CMa4yMBaHUe, KallWJUIPHBIC SBICHUS, UCIApPEHHUE, KOHJEHCALUs, IUIaBICHHUE, KPUCTAIUIM3aLUs
(oTBEepnEBaHME), KWIIEHUE, TeIulonepenadya (TEIUIONPOBOAHOCTb, KOHBEKLIMs, H3JIy4YEHHUE),
JJEKTPU3ALMS  TEJ, B3aWMOJCHCTBHE 3apsaOB, JEUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHCTBHE MAarHWTOB, JECMCTBME MATHUTHOIO IOJII HAa MPOBOJHHMK C TOKOM,



JIEKTPOMAarHuTHasE MHIYKLHKSA) IO ONMCAHUIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBIEHUE U3YUYCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢usnyeckue SBIEHUS B NPUPOAE: MOBEPXHOCTHOE HATSIKCHHE M KaNWUIAPHBIC SBICHHUS B
NpUpOJe, KPUCTALIBI B Ipupoje, uznydenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0pa3oBaHMe POCHI, TyMaHa, UHEsl, CHera, JIEKTPUYECKUE SIBIECHUS B aTMoc(epe, IEeKTPUIECTBO
KMBBIX OPIraHU3MOB, MArHUTHOE T0J1€ 3eMJIH, Apeiid MOI0COB, pOJIb MATHUTHOTO HOJIS JUISl dKU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 337a4y B y4eOHYIO, BBIICIATh
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBIICHUM;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3NUYECKUE BETHUUHBI
(TemmnepaTtypa, BHYTPEHHSI SHEPrusi, KOJUYECTBO TEILIOTHI, y/AEIbHas TEINIOEMKOCTh BEILIECTBA,
yllenbHas TEIUIOTa IJIaBJICHUs, YAeIbHas TEeIIoTa NapooOpa3oBaHus, yelIbHAs TEII0Ta CrOPAHUs
TOILINBA, KOA(Q@HUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOM MAILIMHBI, OTHOCUTEIbHAS BIAKHOCTh
BO31yXa, 9JIEKTPUYECKUH 3aps, cuUjla TOKa, 3JIEKTPUUECKOE HaIpsDKEHHE, COINPOTHBIIECHUE
MIPOBOJIHUKA, YJEIBbHOE CONPOTHBIIEHUE BEIIECTBA, pab0Ta M MOLIHOCTH AJIEKTPHUECKOTO TOKA),
IIPY ONKCAHUM NIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHHUS
U eIUHMIBI (PU3MUECKUX BEJIWYMH, HAXOOUTh (OPMYJbI, CBA3BIBAIOLIME AAHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYTMMHU BEIHMYMHAMH, CTPOUTH TpaQUKH W3YUYEHHBIX 3aBUCHMOCTEH (PH3UYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKHUE SBJIEHUS W IPOLECCHl, HCIOJIb3ysl OCHOBHBIE
MI0JIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUU CTPOEHUS BEUIECTBA, MPUHIUI CYNEPHIO3ULIUU
nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A y4yacTka Liemd,
3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSICHATh (hU3MYECKHE INPOLECChl W CBOMCTBAa Tel, B TOM 4YMCIE€ M B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH HMPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
oOBsicHEHHE W3 1—2 JIOrMYecKuX IIaroB ¢ OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3NYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7ayd B 2—3 AEWCTBUS, MCIONB3yd 3aKOHBI U (DOPMYIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCJOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX Uil pELIeHUs 3aJayd, BBIOMpPAaTh 3aKOHbI U (OPMYIIBI,
HeoOXOouMBbIe ISl €€ pelIeHMs, MPOBOJUTH pPacdyE€Tbl M CpPaBHUBATh IOJTYYEHHOE 3HAUYCHHE
(¢u3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXXHO PEUIUTh MpH IMOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OINHCAaHUE MCCIEAOBAHUSA, BBIICIATh IPOBEPAEMOE MPEATIOIOKEHUE, OLEHUBAThH
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOJIBL,

MPOBOJIUTH OMNBITHI IO HAOIIOAEHUIO (PU3MUECKUX SBIEHUN WIM (QU3UYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa OT ero 00b&Ma, TemMreparypbl, CKOPOCTH
mpolecca OCThIBAHWSA W HarpeBaHUs MPU H3IYYEHUHM OT I[BETa M3IIydarolied (Morjioaroiieii)
MOBEPXHOCTH, CKOPOCTb HCHApeHHUsl BOJbl OT TEMIEpPaTyphl KUAKOCTH U IUIOMIATU €€
MIOBEPXHOCTHU, DJIEKTPU3ALUA TEJ U B3aMMOJEIHCTBHE JJIEKTPUUECKUX 3apsioB, B3aUMOJAEHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlu3allisd MAarHUTHBIX IIOJIEH IOCTOSHHBIX MarHUTOB, IEHCTBUS
MarHMUTHOTO TMOJISI HAa TPOBOJHHUK C TOKOM, CBOMCTBAa JJIGKTPOMAarHumra, CBOICTBa
ANEKTPOBUraTENsl MOCTOSHHOTO TOKa): (OpPMYIHpOBaTh IPOBEpPSEMbIE IPEANONIOKEHHUS,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O00OpyIOBaHMs, ONHUCHIBATH XOJA OIBITa |
(GbopMyIMpOBaTH BHIBOAKI;



BBITIOJIHSTh MPSMBIC H3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEILHON BIQXKHOCTH BO3/yXa, CHIIBI TOKA,
HaNpSDKCHUST C HCIIOJNB30BAaHMEM AaHAJOTOBBIX NPUOOPOB W JATYMKOB (PU3UYECKUX BEIHUMWH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJIUTh HMCCIICIOBAHUE 3aBUCHMOCTH OJIHOW (U3WYECKOH BEIMYMHBI OT JPYyro ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH COIPOTHBIICHUS NMPOBOJHUKA OT €r0 JITHHBI,
TUTOIIAIH TTOTIEPEYHOTO CEYECHUS U YACTBHOTO CONMPOTHBIICHHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIErO Yepe3 MPOBOAHUK, OT HAIMPSDKEHHUS HA MPOBOAHUKE, MCCIIEIOBAHNE TOCIIEI0BATEIIEHOTO
U MapaJule]IbHOTO COCTUHEHUH MPOBOJHUKOB): TUIAHUPOBATh MCCIICIOBaHNUE, COOUPATh YCTaHOBKY
Y BBITIOJIHATH H3MEPEHHMSI, CIICYS IPENIOKEHHOMY TUIaHy, (UKCHPOBATh Pe3yJIbTaThl OJTYYCHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TpapUKOB, JeTaTh BEIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS,
MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (U3MUECKUX BeNWYHMH (yAeTbHas TEIUIOEMKOCTh BEIIECTBa,
CONIPOTHBIIEHUE TPOBOJHHMKA, paboTa M MOLIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHHUPOBATH
M3MEpEHus, coOUpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEIIOKEHHOW WHCTPYKIHHU, H
BBIYUCIISATH 3HAUCHUE BEJTMYUHBI;

co0JroIaTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPUHIMIBI JCHCTBHS H3YYCHHBIX NPHOOPOB U TEXHUYECKUX YCTPOWCTB C
OIIOPO¥ Ha UX OMHCAHUs (B TOM YKCIIE: CHCTEMA OTOIUICHUS JIOMOB, THTPOMET, MapoBasi TypOUHa,
amMIiepMeTp, BOJBTMETpP, CUETYMK IJICKTPHUUCCKOW SHEPTUH, SJICKTPOOCBETHTEIBHBIC MPUOOPHI,
HarpeBaTeIbHbIC AJIEKTPONPHOOPHI (IPUMEPHI), DIEKTPUIECKHE MTPEIOXPAHUTEIH, FIEKTPOMArHuT,
AJIEKTPOABHUTATENb MMOCTOSTHHOTO TOKA), MCIIONB3Ys 3HAHHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH H
HE00XO0IMMBbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHBIE NMPHOOPHI 1O CXeMaM |
CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATENb
BHYTPCHHETO CrOPaHUs, DJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI JJICKTPHUYCCKHX LEHeH C
MOCTICIOBATENbHBIM W TApaJUICIbHBIM ~ COSJAMHEHHEM DIIEMEHTOB, pa3inyas — YCIOBHEIC
0003HAYCHHS HIIEMEHTOB JIEKTPUIECKUX IICTICH;

NPUBOIUTH TMPHUMEPhl (HAXOMUTh HMH(POPMAIUIO O TMPHUMEPax) MPAKTUYECKOTO HCIOJIb30BAHMUS
(bu3NYEeCKUX 3HAHWH B MTOBCEIHEBHOHN KU3HU JUIA 0OecTiedeHHs O€30MaCHOCTH NPU OOpaIIeHuH ¢
npubopaMH M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/IEHUS B OKPYKaIOLIEeH cpere;

OCYHIECTBIISITH TMOUCK HH(popManuu (U3NUECKOTo coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMCIOLIUXCS 3HAHUH U IMTyTEM CPaBHEHHUSI TOTIOJHUTEIILHBIX UCTOYHUKOB BBIIENATh HH(OPMAILIHIO,
KOTOpas SBISETCS MPOTHBOPEYMBOMN HITH MOXKET OBITH HEIOCTOBEPHOI;

UCIIOJIb30BAaTh TPHU  BBIMOJIHEHUM YUYEOHBIX 3aJaHUil HAYYHO--TIOMYJSIPHYIO  JIUTEPATypy
(GU3NYECKOTO COMEp)KaHUs, CHpPaBOYHBIE MaTepuanbl, pecypchl cetn VHTepHeT, BIaneTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHHMs WHGPOPMAIMM W3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/71aBaTh COOCTBEHHBIC MMCEMEHHBIC U KPAaTKUE YCTHBIE COOOIIEHHUs, 00001as HHPOPMAIHIO 13
HECKOJIbKMX HWCTOYHHKOB (H3MYECKOTO COJCp)KaHWs, B TOM YHCIE IYyOJMYHO TPEICTABIATH
pe3yabTaThl TPOSKTHOH WM HCCIENOBATEIbCKOW  NIEATENFHOCTH, TIPU OTOM TPaMOTHO
UCIIOJIb30BAaTh M3YUYCHHBI MOHATUIHBINA ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYILICHHE
MpE3EHTALUEN;

MIPHU BBITIOJTHEHWU YUYEOHBIX NMPOEKTOB M HWCCIEIOBAHHMHA (H3MUECKUX TPOILECCOB PACIPENCISITh
00S3aHHOCTH B T'PYIIIIE B COOTBETCTBHH C TOCTABJICHHBIMH 3aJlauaMH, CJIEIUTH 3a BBHINOJHEHUEM
IUIaHa JEWCTBHA W KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH BKIal B
JeATeILHOCTD TPYIIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHUE, TIPOSIBIISISI TOTOBHOCTh
paspemniaTh KOH()IUKTHI.



K koHmy oOydeHuss B 9 KJacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM !

UCTIONIB30BATh MOHATHS: CHCTEMa OTCYETA, MaTepUalibHAas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBYDKEHUS, nedopmarus (ynpyras, TUTACTHYECKAs ), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOpEHHE, HEBECOMOCTb M NEperpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPIAOTO Teja, PaBHOBECHE, MEXaHWYECKUE KOJeOaHUs U BOJHBI,
3BYK, MH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, HIKaja 3JEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh U AAJTBHO30PKOCTh, CHEKTPhI UCITYCKaHHs W TOTJIOUICHMA, anb(a-, 6era- u
raMMa-u3JIydeHHs], U30TOIBI, sIepHAst PHEPTeTHKA,;

pa3nuyath  sABNEHHA (pPaBHOMEPHOE M  HEPAaBHOMEpPHOE  MPSAMOJIMHEHHOE  JIBUXKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JABWKEHHE, CBOOOIHOE Ta/IeHHE TeJl, PABHOMEPHOE BMKECHUE
[0 OKPYKHOCTH, B3aUMOJCHCTBHE TeJ, PEaKTHBHOE [BIDKCHHE, KOJe0aTelbHOe IBWKEHHE
(3aTyxaroniye U BBIHY)XJCHHBIC KOJICOAHHs), PE3OHAHC, BOJIHOBOE JBHKEHHUE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHHOE PACHpPOCTPaHEHUE, OTPAKEHHE W IPEJIOMJICHHE CBETa, IOJHOE BHYTpEHHEe
OTpa)XEHHE CBETa, PA3JIOKEHHE OEIoro CBEeTa B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IIBETOB,
JMCIEepCHs CBETa, €CTECTBEHHAs paJAMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JTy4eHHS) N0 OMHMCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHPYIOLINX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacro3HaBaTh MPOSBICHHE U3YUYEHHBIX (DU3NYECKUX SBJICHUH B OKpY)KAIOLIEeM MHUpE (B TOM YHCIIE
¢busnveckue sSBICHUS B MPUPOAEC: NMPHIMBHI U OTJIMBBI, IBMKEHUE TutaHeT COJTHEYHOW CHUCTEMBI,
pPEaKTHBHOE JBIDKEHHE JKUBBIX OPTaHU3MOB, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE,
celiCMHYeCKHe BOJHBI, IIyHAMH, 3XO0, I[BETA TeJl, ONTHYECKHE SBJICHUS B IPUPOJIE, OMOIOTHUECKOe
JEUCTBHE BUAUMOTO, YIBTPA(QHOJETOBOTO W PEHTTCHOBCKOTO H3JIyYCHUH, eCTeCTBEHHBIN
pannMoaKTUBHBIA (DOH, KOCMHUYECKHE JTyYH, PaJMOAKTHBHOE M3Iy4eHHE MPUPOJIHBIX MUHEPAJIOB,
NCWCTBUE PpAJMOAKTHBHBIX M3IYYEHUH Ha OpPraHU3M 4YeJIOBEKa), MpPHU OTOM IEPEBOIHTH
NPaKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICISATH CYIECTBEHHbIC CBOWCTBA (MPU3HAKH) (U3MUSCKUX
SIBJICHUI;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (U3NUECKUE SIBICHUS, UCTIONb3Ys (PU3NUYECKUE BETUUUHBI
(cpenHsis M MTHOBEHHash CKOPOCTh Tejlda Tpd HEPaBHOMEPHOM [JBI)KEHUH, YCKOpPEHHE,
nepeMeIeHue, myTh, yriioBas CKOPOCTh, CHIIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOpEHHE
CBOOOJHOTO TMAJIeHHs, BEC Tela, HMMITYJIbC TeJa, WMIYJIbC CHIIBI, MEXaHW4YecKas pabora u
MOIITHOCTh, TIOTEHIIMAIbHAs SHEPTHs Tela, MOAHATOrO HaJl MTOBEPXHOCTHIO 3€MJIH, TOTEHIHATIbHAS
SHEprus C)KaTOW NPYKUHBI, KHHETUYECKas HHEPIus, MOJHAs MeXaHW4YecKas SHEeprus, Nepuoj u
9yacToTa KoJIeOaHUH, JITMHA BOJHBI, TPOMKOCTB 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTeIb
MIPEJIOMIJICHUS CPEJIBI), IPY ONMHCAHUHU MPABUIHHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAUEHUs U €AMHUIBI (U3NYECKUX BEIUYUH, HaXOJUThb (hOPMYJbI, CBSI3BIBAIOLIME
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIMMU BEIMYMHAMH, CTPOMUTh TpauKH H3y4eHHBIX
3aBHCUMOCTEN (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3NUECKHE SIBICHUS U MPOLIECCH, UCTIONIb3YS 3aKOH COXPAaHEHUS
SHEPTWH, 3aKOH BCEMHPHOTO  TATOTEHHS, TPUHIMII  CYNEPIO3UIUN  CHJI, TPUHIHI
otHOocuTeNnbHOCTH ["amites, 3akoHbl HhIOTOHA, 3aKOH COXpaHEHHS MMITYIIbCa, 3aKOHBI OTPaKECHUS
U TIPEIOMJICHHUSI CBETa, 3aKOHBI COXPAHEHHs 3apsI0BOTO M MAacCOBOTO YHCEN MpHU SACPHBIX
peakiMsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alKChIBaTh €ro
MaTeMaTHYeCKOE BBIPaKCHHE;

OOBSICHATh (hU3MYECKHE IPOLECCHl M CBOMCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyallUl
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPHUYNHHO--CICICTBEHHBIC CBSI3H, CTPOUTH
00bsICHEHHE U3 2—3 JIOTMYECKHUX LIaroB ¢ OMOpPOM Ha 2—3 M3Y4YEHHBIX CBOMHCTBAa (U3NYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemars pacy€THbIE 3a1a4k (ONMMUPAIOLINECS HA CUCTEMY U3 2—3 YpaBHEHMI), UCIIOJIb3Ysl 3aKOHBI U
GopMmynbl, CBs3bIBarOIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJadu
3alUCBIBaTh KPAaTKOE YCJIOBUE, BBISBIIATh HEJOCTAIOIIME WM M30BITOYHBIE JAaHHBIE, BBIOMpAThH
3aKOHBI W (OpPMyIBI, HEOOXOIUMBIC JUISI pEIICHHs, NPOBOAUTH pPACYETHl W  OLEHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAUCHHS (PU3MYECKON BETMUMHBL;

pacro3HaBaTh MNpPOOJEMBI, KOTOPHIE MOXKHO PpEHIMTh TPH IOMOIIM (PHU3UYECKUX METOMOB,
UCTOJNB3ysl OINUCAHHWE KCCIEIOBAHUSA, BBLACIATh MPOBEPAEMOE TPEANONI0KEHUE, OLICHUBAThH
IPAaBUIBHOCTh MOpPAJKA IPOBEJIEHHMS MCCIEJOBAaHUSA, JE€laTh BbIBOJABI, HMHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOAEHUHN U OIIBITOB;

IIPOBOJUTH OMNBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUN WIM (QU3UYECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUs SHEPruH, 3aBUCHUMOCTH IE€PHOAA
KoJIeOaHUH MPYXKHUHHOTO MAsiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aAMIUTATYZIBI MaJIBIX KOJICOAHWH, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, Pa3IoKEeHHE OeIoro
CBETa B CIIEKTpP, U3yYEHHE CBOMCTB M300pa’ke€HMs B IIOCKOM 3€pKaje M CBOWCTB M300pa)keHUs
npeaMera B coOMparoliei JInH3e, HaOJI0IeHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB U3IIyYEHUS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHMS, ONMHUCHIBATH XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOIBI;

MPOBOJIUTH TPH HEOOXOIMMOCTH CEPHI0 MPSIMBIX H3MEPEHHH, OIpEenelsis CpeaHee 3HaueHHe
u3MepsieMoil BeIMYUHBI ((POKYCHOE paccTOsiHuEe coOHparolieil JTUH3bI), 00OOCHOBBIBAaTH BBIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJIUTh HCCIEOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM TIPSMBIX
U3MEpEeHuH (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayallbHOU
CKOpOCTH, TepHoAa KoieOaHn MaTeMaTHYeCKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTIjia
OTpaXEHHs CBeTa OT yIJla MaJeHUs M yria NpeIOMJIEHUs OT yIla NaJeHus): IJIAHUPOBATh
UCCIIeIOBAaHUE, CaMOCTOSATEIIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH DPE3YNbTaThl HOIYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIMIl U TpadUKOB, 1€1aTh BHIBOJBI 110 pe3yjbTaTaM
HCCIIEIOBaHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIUYMH (CPEIHSIsI CKOPOCTh U YCKOpPEHHE Telna
pU PaBHOYCKOPEHHOM JIBWXKEHHWH, YCKOPEHHE CBOOOTHOTO TMAJCHUs, KECTKOCTh TPYKHUHEI,
KO3 (ULHEHT TPEeHUs] CKOJIbXKEHHS, MeXaHudeckas pabdoTa M MOIIHOCTb, YacTOTa U MEPHOJ
KoJIeOaHUH MaTeMaTHYeCKOIro U MPY)KUHHOTO MAasATHUKOB, ONTHYECKAs! CHJIa COOMpPAIOLIEH JIMH3BI,
pazMoaKTUBHBIM (OH): IUIAHUPOBATH M3MEPEHUs, COOMPATh SKCHEPUMEHTAJIbHYIO YCTaHOBKY M
BBITTOJIHATh U3MEPEHUS, CIEAYs MPEUIOKEHHOW WHCTPYKIIMHY, BBIYMCIATH 3HAYCHHUE BEITHMYUHBI U
aHAJIM3UPOBATh MOJTyYSHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOH IMTOTPEITHOCTH H3MEPEHHIA;
co0IroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3NYECKMX MOJAEJeH: MaTepuaabHasi TOUKa,
abCOMIOTHO TBEP/OE TENO, TOUCYHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHasi MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O 5/1pa;

XapaKTepu30BaTh TMPHUHIHUIEI JIEHCTBHS HM3YYCHHBIX TPUOOPOB W TEXHUYECKHUX YCTPOWCTB C
OMopoil Ha WX omucaHus (B TOM 4HCIE: CIUIOMETpP, MATYMKU TOJOXKEHHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, »dXOJIOT, OYKH, TMepHucKomn, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), MCHoONB3ys 3HAHUS O CBOMCTBAX (U3MUECKUX
SIBIIGHUN ¥ HE0OXO0AUMbIe (PU3NUEeCcKre 3aKOHOMEPHOCTH;

WCTOJNB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH WM3yYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPHUTENBHBIX MTPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB MPU PEIICHUH YIeOHO--TIPAaKTHIECKUX
3aJa4, ONTHYECKUE CXEMbI JUIs MOCTPOEHUS M300paKeHUH B IUIOCKOM 3epKajie U coOuparomiei
JIMH3E;



NPUBOAMUTH TNPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O HpPUMEpPax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(bU3UYECKUX 3HAHUU B TTOBCEIHEBHOM KM3HU JUIsl 0OecrieueHus: 6€30MacHOCTH MPU OOpaIeHUH C
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS W COOIIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpe/ie;

OCYIIECTBJIATh TMOUCK HMH(pOpManuu (U3MYECKOro cojaepxkaHus B MHTepHETe, caMOCTOSTEIbHO
(dbopMynupys TIOMCKOBBIH 3ampoc, HAXOAWUTh MYTH OMNPEICIICHUS JOCTOBEPHOCTH TMOTYyYCHHOU
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCHOIIIUXCA 3HaHI/H>'I U JOIIOJTHUTCIBHBIX HCTOYHUKOB,

UCTOJB30BAaTh MPH  BBIIOJHEHWH YYEOHBIX 3aJaHUN  HAYYHO--TIONMYJSPHYIO JIHTEPaTypy
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIC MaTepHallbl, pecypchl cetn VHTepHET, BIaleTh
npuéMaMH KOHCIICKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HMH(OpPMAMM W3 OJHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHChbMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE HWHGOpMAIMU U3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOTO COAEpIKaHUs, MyOJMYHO TMPEICTaBIATh PE3yIbTAThI
HpOCKTHOﬁ NN I/ICCHG,Z[OBaTeHBCKOﬁ JACATCIIbPHOCTH, HpI/I 3TOM FpaMOTHO HCIIOJIB30BATh
M3YYCHHBIN MOHATHHHBIN aIapar U3ydaeMoro pasjeiia (M3MKH U COIPOBOXKIATH BBICTYILICHHUE
Mpe3eHTAIMeH ¢ YIETOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHBbIE
HaunmenoBanmue
Ne Kontpoar Ilpakrn (undposbie)
pa3/1esioB U TeM
n/n Bcero HbIE YyecKue oOpa3oBaTe/IbHbIE
NPOrpaMmblI
padoThbI padoTbI pecypchl
Pa3nes 1. ®u3uka u €€ poJib B MO3HAHUYN OKPY:KAKIIET0 MUPa
11 ®du3uka - HayKa o 5 bubnmoreka [JOK
' pUpoze https://m.edso00.ru/7f416194
12 dusznueckue 5 1 bubmuoreka [JOK
' BEJIMYMHEL https://m.edso00.ru/7f416194
13 EcrectBeHHOHAYUYHBIN 5 1 bubnnoreka [JOK
' METO/1 I03HAHUS https://m.edso00.ru/7f416194
Htoro no pazneny 6

Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA

bubmuoreka [JOK
21 Crpoeine peliecTsa ! https://m.edso0.ru/7f416194
JIBHOKEHHE U
2.2 B3aMMOJICHCTBHE 2 1 bubmorexa LOK
' A https://m.eds00.ru/7f416194
YaCTHI] BEIICCTBA
93 ArperatHble 5 bubnuorexa [JOK
' COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pazpnen 3. /IBukeHue U B3aumMoaeiicTBae el
31 MexaHndeckoe 3 bu6mmoreka [JOK
' JIBUYKECHUE https://m.edso00.ru/7f416194
3.9 WNuepuus, macca, 4 1 bu6mmoreka [JOK
' IUIOTHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 .B 14 1 2
Cra. Bugst cun https://m.edso0.ru/7f416194
Hroro no pasneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

41
TeNaMH, JKUIKOCTIMU
U razaMn

4.2 JlaBiaeHue KUJIKOCTH
AtMmochepHOE

43 tep

JaBJIEHUE

bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{JOK
https://m.edsoo.ru/7f416194
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JleficTBHE XXUIKOCTH U

44 K 7 3 bu6mmoreka [JOK
' Fé3a Ha HOTPYEHHO® https://m.eds00.ru/7f416194
B HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bu6mmoreka [JOK
>1 Pabota 1 MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
52 Hlpoctbie MexaHm3MEI > 1 https://m.eds00.ru/7f416194
53 MexaHuyeckas 4 1 bubmuoteka [JOK
' SHEPIUs https://m.eds00.ru/7f416194
Hroro mo pazueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

KonuyectBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne IpakTn (undposbie)
pa3aesioB U TeM KonTpoan
n/n Bcero yeckme oOpa3oBaTe/ibHbIE
MPOrpamMmbl HbIe padoThI
padoThI pecypceol
Pa3pen 1. TenioBble siBJIeHUSA
11 CrtpoeHnue u cBOMCTBa 7 bubnmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
1.2 T 21 1
CIVTOBBIC HPOHECet > https://m.edso0.ru/7f4181ce
Utoro mo pazneny 28
Pa3znen 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
DIIeKTpUUYECKHE
21 3apsiibl. 3apsHKEHHBIS 7 1 bubmuorexa [HOK
' TeJa M MX https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
99 [TocrossHHBIN 20 1 7 bubmuorexa [JOK
' SIEKTPUYECKHH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHITTHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
54 DJNIeKTpOMarHuTHas 4 bubnmnoreka [HOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OB © ¢TBO 68 3 145

YACOB I10 ITPOTPAMME
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9 KUIACC

KosmuecTBo yacos DJIeKTPOHHbBIE
HanmenoBanue
Ne KoHTpoJib (undposbie)
pa3aesioB U TeM IIpakTHyeck
n/n Bcero  Hble o0pa3oBaTe/ibHbIE
NMPOrpamMmbl ue padoTsl
padoThI pecypcel
Pa3znea 1. Mexannueckue siBJeHHUS
MexaHn4ueckoe Bu6 110K
HOIHnOTEKA
1.1 9] 10 1
JIBIDKCHHE H CTIOCODRI https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUsA
. bubmuorexa [JOK
1.2 B 20 1 3
3auMosiencTBue Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3aKoHbI COXpaHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
91 MexaHn4ecKue 7 3 bubmuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
99 Mexanndeckue 3 1 3 bubnnoreka IIOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DNeKTpOMarHuTHOE
roJje u bubmmoreka [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro mo pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
3aKOHBI
4.1 acIpoOCTpaHEHUS 6 2 bubmorexa LOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4.9 JIMH3BI B ONTHUYECKHE 5 3 bu6nuoreka [IOK
' npuOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 2 but6mmoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA
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Ucnyckanue u

5.1 IIOTJIOIICHUE CBETA 4 1 bubmorexa LOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CrpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
. A 7 1
>3 FICPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. [loBTOpPUTEIbHO-00001IAK0IIMIA MOYJIb
IToBTOpEeHUE U
0000111eHHE bubmuorexa [JOK
6.1 9 2
COZIEpIKaHUs Kypca https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 kace
Utoro no pazneny 9
BIIIEE KOJIMYECTB
OBIL oI CTBO 102 27

YACOB I10 ITPOTPAMME
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 9 xknacc/ [epeimkua A.B., I'yrauk E.M., O01ecTBo ¢ orpaHn4YeHHOM
OTBETCTBEHHOCTHIO «[[PODA»; Axuronepuoe odmiectBo «M3marensctBo «IIpocBemenney
JlononHuTeNbHAS TUTEpATYpa:

1. Coopuuk 3a1a4 1o ¢pusnke s 7-9 kaaccoB 001me00pazoBaTEIbHBIX YUPEKACHUH /
B.WA. Jlykamuk, E.B. UBanoBa. — M.: IIpocBemenue, 2001.

2. 'enpenmreiin J1.O., Kupuk JILA., T'ensdrar .M. Pemenue kito4yeBbIx 3a1a4 10
busuke 11t OCHOBHOM 1IKOJIBL. 7-9 kiaccel. — M.: MJIEKCA, 2011.

3. . KonTponbHbIe 1 caMOCTOsATENNbHBIE Pa0OTHI IO (hu3uke. 9 kiace: k yueOHuky A.B.
[Teppimkuna, E.M. I'ytHuK «@usuka 9 knaccey / O.U. I'pomueBa. — M.

H3narenscTBO «IK3aMeny, 2014,

4. Tectsl o pusuke. 9 knacc: k yueouuky A.B. Ilepeikuna, E.M. I'ytHuk «®@usnka
9 kmacce» / O.U. I'pomnea. — M.: I3ngarenscTBO «OK3ameny, 2010.

5. . ®usuka. 9 xiacc. TeMaTuyecKre TECTOBBIE 3aMaHus I MoAroToBKYU K [ A. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomkuna. — fIpocnasis: OOO «Akanemus
pazButus», 2014

6. OTkpbITHIN Ki1acc. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas komuiekuusa nu@poBeIiX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHOOPMAIIMOHHO-00pa30BaTEIILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cents10ps» Marepuansl o pusuke. http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusudeckux oowvekTos. http://physics.nad.ru

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
1. ®uzuka 9 k. : yuebnuk / A.B. [1éppimkun, E.M. I'yTHUK. — 5-€ U3]1.,cTepeoTuI. —
M.: Ipoda, 2018. — 319c.:u..

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. JucranuonHas mkoia Ne368 http://moodle.dist-368.ru/

OTkpeIThIi Ki1acc. CeTeBoe 00pa3oBaTeNbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

2. Enmnas koyutekuusi Iu(ppoBBIX 00pa30BaTENbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

3. ®enepanbHbIi HEHTP HHHOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

4. Nutepuer ypok. http://interneturok.ru/ru/school/physics/

5. Tazera «1 ceHTs0ps» MaTepuaisl mo dusuke. http://archive.lseptember.ru/fiz
6. Aunmaruu pusmueckux oobektoB. http://physics.nad.ru/

7. Kusas ¢pusuka: odyuaroras mporpamma. http://www.int-edu.ru/soft/fiz.html
8. duswuka.ru. http://www.fizika.ru/

9. duswuka: KosuTeKIMs onbIToB. http://experiment.edu.ru

10. OOO «Mudoypok»: https://infourok.ru/



		2023-09-26T16:38:04+0800
	Аверченко Анастасия Викторовна
	Я подтверждаю этот документ своей удостоверяющей подписью




