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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHU M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHW 00pa30BaTEelIbHOM
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Taxke ¢ yué€roM deaepanpbHOW pabodeld MporpaMMel
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Copepxanue mnporpammbl 1o (u3MKe HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alMI0 W3yYeHUs (UMK Ha JEesSTEIIbHOCTHON OocHOBe. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanmsanuu TtpeboBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4YeHHs], a TaKKe MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO O0IIEr0o 00pa3oBaHMUs.

[Iporpamma o u3mKe ycTaHaBIMBAET pacupeesieHle yueOHOro MaTepraia 1o rojam ooydenus (1o
KJIaccaMm), IIpeylaraeT MpUMEPHYIO MOCIEI0BATENbHOCTh U3yUEHHS] TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHSA
IIPEIMETHOTO COCPKAHUSI U yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paspaboTaHa C IETbI0 OKa3aHUS METOAWYECKOH MOMOINM YUYUTETIO B
co3/1aHuU pabouelt mpOrpaMMsl MO0 Y4eOHOMY MTPEIMETY.

®du3uKa ABIAETCS CUCTEMOOOPA3YIOIIMM JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
(bu3nuecKre 3aKOHBI JISKAT B OCHOBE MTPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMUEH, OMOIOTHEH, acTpoHOMHUEH
u Qusuyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYI) KAapTUHY MHpa, MPEAOCTaBIISICT
HanOonee sicHble OOpas3lbpl NMPUMEHEHHWS HAYyYHOTO METOAA TO3HaHWs, TO €CTh CI0CO0a IOIydeHUs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 T1aBHBIX 33734 PU3NUECKOro 00pa3oBaHUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpEca K HayKe Y 00yJaromuXcsl.

N3ydenue ¢pusznku Ha 6a30BOM YpOBHE MPEJIIIOIaraeT OBIaIeHUE CIEAYIOMUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® MHTEPNPETUPOBATh JAHHBIE W HCIOJb30BAaTh HAy4yHbIE JOKA3aTENIbCTBA IJI IOIYYCHMS
BBIBOJIOB.

Henu u3yuenuss ¢u3UMKM Ha YpOBHE OCHOBHOTrO oOIero oOpa3zoBaHusi ompenenceHsl B Konnenmuu
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX opranu3aiusax Poccuiickoit deaepanuu,
peayin3yIoUMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MPOrpaMMbl, YTBEpKIEHHON pemenuem Komnerun
MunuctepcTBa npocBenieHus: Poccuiickoit @eaepanun (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).

Hean n3yyenus pu3nKu:

e T[puUOOpPETeHHE HUHTEpeca W CTPEMJIEHUS OOYYaloIIMXCS K HAaydHOMY H3YyYEHHUIO MPHUPOJBbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE NPEACTABICHUIl O HAyYHOM METOJIe MO3HaHUA U (POPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuH U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opMHUpOBaHME TPEACTABICHUN O posid (PU3MKH I pa3BUTHS APYIHMX €CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHH;



pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiel npodecCHOHAIBHOW AeATENbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B 3TOM HallpaBJICHUH.

JlocTikeHne STUX leliel mporpaMMmbl 1o (U3WKE Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecreYnBaeTcs pEIICeHUEM CIISIYIONIUX 3a1ay:

NpUOOpETeHUE 3HAHUM O JHUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAHHYCCKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

NpUOOpPETEHHUE YMEHUN OMNKMCHIBATh W OOBACHATH (DU3UYCCKHE SBICHUS C HCIOJIb30BaHUEM
[MOJYYEHHBIX 3HAHHI;

OCBOCHHE METOJIOB DEIICHUs MPOCTEUNIMX PAcUYETHBIX 3a/lady C HCIOJIb30BaHUEM (DH3HUECKUX
MO/IeJIeH, TBOPYECKHUX M MMPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUI HAOIIOAATh MPUPOJIHBIC SIBIICHUSI U BBIIOJIHATH OIBITHI, JIJAOOPATOPHBIE PaOOTHI
1 3KCIIEPUMEHTAJIbHBIC UCCIICIOBAHUS C MCITOJIb30BAHUEM H3MEPUTEILHBIX TPHUOOPOB;

ocBOcHHE TPUEMOB paboTHI ¢ HHPOpMaIUer GU3NIECKOTo CollepKaHusI, BKIIt0Yast HHOOPMAIIHIO O
COBPEMEHHBIX JIOCTHIKCHUSAX (DU3HMKH, aHATIN3 U KPUTHYECKOE OLICHUBAaHHE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Npo(ecCHOHANBHON NeATEIBHOCTH, CBSI3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs OTBOJUTCS

238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B Hezieqnto), B 8 kiacce — 68 yacoB (2 yaca B HeZICN0), B 9 kitacce
—102 4gaca (3 yaca B HeZeIO).

[Ipemuaraemerii B mporpamMme 1o (HU3MKE NepedeHb JadOpaTOpHBIX pPabOT M ONBITOB HOCHT

PEKOMEHIATENbHBIA XapakTep, YYUTENb JAeJaeT BHIOOp NpOBEeNEHUs J1abOpaTOPHBIX PabOT M OMNBITOB C

yu€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aromuxcs, CIHUCKa OSKCIEPUMEHTAIBHBIX  3aJaHuH,

npeajaracMaiX B paMKax OCHOBHOT'O I'oCyAapCTBCHHOT'O 3K3aMEHa I10 (1)I/I3I/IKC.



2.COAJEP)KAHUE YYEBHOI'O IPEIMETA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa.

®usuka — Hayka o npupoje. fABneHus npuponabl. PU3NUECKUE ABJICHMS: MEXaHUYECKHE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux enuunH. Dusznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexayHapoaHasi CucTeMa eIMHUL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKHW H3YYalOT MNPUPOAY. EcTecTBEeHHO-HAay4yHBI METOJ]
MO3HaHUs: HAOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUI0TE3, 00BsICHEHNE HA0M0JaeMOoro aBieHus. Onucanne GU3NIECKuX SBJICHUN C ITOMOIIBIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHunueckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usmnueckue MpuOOPHI U MPoLeaypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenre UeHbI JeNeHUs MIKAIbl HK3MEPUTEIHLHOTO Mproopa.

H3mepenne paccToOsTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne TemriepaTrypbl IpU MOMOIIM )KHJAKOCTHOIO TEPMOMETPA U TATYMKA TEMIIEPATYPHI.

ok wdE

[IpoBenenne mccneOBaHUs TO MPOBEPKE THIIOTE3BI: JATBHOCTH MOJIETA MIAPHKA, MYIEHHOTO
TOPU30HTANLHO, TEM O0JIbIIIE, YeM OOJbIIe BBICOTA ITYCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BeleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJEKYNbI, UX pa3Mepbl. OMbITHL, TOKa3bIBAIOIINE IUCKPETHOE
CTPOEHHE BEIECTBA.

JIBrxkeHune yacTull BemiectBa. CBA3b CKOPOCTH JABMXKEHMsI YacTHIl ¢ TemmepaTypoil. bpoyHoBckoe
nerkeHue, nuddysus. BzaumoeiicTBre yacTUIl BEIIECTBA: IPUTHKEHUE U OTTATKUBAHUE.

ArperaTHple COCTOSTHHSI BEIIECTBA: CTPOEHHUE Ta30B, )KUIKOCTEH M TBEPABIX (KPHCTATMUECKUX) TEI.
B3anMoCBsI3b MKy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUAX M X aTOMHO-MOJIEKYIISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHUS.

2. Habmopaenue nuddysun.

3. HabGmronenue siBneHu, 0ObSICHIIOMUXCS MPUTSKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (hoTorpadmii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBHSI CHII MOJIEKYJISIPHOTO MTPHTSKCHHUS.

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

Mexannueckoe JBHKeHHe. PaBHOMepHOoe U HepaBHOMepHoe JBibkeHHe. Ckopocth. Cpennsas
CKOpOCTh MPU HEPABHOMEPHOM JIBM>KEHUH. PacuéT myTu u BpeMeHH JBUKEHUSI.



SlBnenne wHepuMu. 3aKOH HMHEpHUHU. B3aumopeicTBhe Tel Kak MNpUYMHA W3MEHEHHS CKOPOCTHU
IBYOKEHM Tell. Macca kak Mepa nHepTHOCTH Tena. [1notHocTs BemecTBa. CBs3b MIIOTHOCTH € KOJTMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3auMmozeicTsus Tes. Cuila ynpyroct u 3akoH I'yka. M3mMepenue cuiibl ¢
IMOMOIIIBKO JUHAMOMCETpA. SIBieHue TATrOoTeHU U cuia TshkecTH. CHila TSDKECTH Ha APYrux IJIaHCTax. Bec
tena. HeBecomocth. CiojkeHue Cuil, HapaBJIEHHBIX IO OAHOM mIpsiMod. PaBHoxelicTByromas cwi. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TPEHUE ITOKOs1. TpeHue B IpUpOIe U TEXHUKE.

Jemoncmpayuu.

HabntoneHne MexaHMYecKOro ABMKEHUS Tela.

N3mepenune cKopoCcTH NPSIMOIMHEWHOTO ABHKECHUS.
HaGnroneHue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU TEIl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

ok wdE

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopuvie pabomsl u onvimol.

1. OnpenencHue CKOPOCTH pPaBHOMEPHOTO  JBIDKEHUS (IIapuKa B KHIKOCTH, MOJIEIHU
AJIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. OmpeneneHune CpeHe CKOPOCTH CKOJIBLKEHUS OpyCKa HITH IapUKa 10 HAKIIOHHOH IIOCKOCTH.

w

Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBHUCHMOCTh pacCTsDKEHUs — (nedopManuu) TPYKHHBI  OT
MIPUIIOKEHHOHN CHUIIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Teja M XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHBIICHUS W yBeMUYCHUs JaBieHud. JlaBieHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza ot o0béma, TemmepaTypsl. [lepenaua naBnenust TBEPABIMU TENaMH, KHJIKOCTSIMU U ra3aMu. 3aKOH
[Tackans. [TneBMaTHueckue MalIMHbIL. 3aBUCUMOCTH JaBIEHUS KUJIKOCTH OT TNyOuHBL. ['MapocraTudeckuii
napanokc. Coobmatomuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atMochepHoe aaBieHue. [IpUunMHBI CyIIECTBOBAaHUS BO3AYIIHOW 000JIOYKH
3emun. Onwit Toppuuern. M3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [IprOops! 11 n3MepeHust aTMOCPEPHOTO J1aBICHUS.

JleficTBUE XKHUIIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BwiTamkuBaromas (apxuMenoBa) cuja.
3akon Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JaBIICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.
Coobmarommuecst CoCybl.

I'mppasnnueckwmii npecc.

[IposiBnenue aecTBrs aTMOCHEPHOTO AABICHUSI.

ok wdE

3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT O00BEMaA TOTPYKEHHOW dYacTH Tella W IJIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

8. VYcnoBue mnnaBaHUS TeN: TMJIABaHWE WM TOTPYXKEHHE TEN B 3aBHCHUMOCTH OT COOTHOIICHHUS

~

MJIOTHOCTEHN TeNa U KUJKOCTH.
Jlabopamopuvie pabomol u onvimol.



1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOTpyKEHHOM B JKUJIKOCTh YaCTH TeJa.

OnpeneneHne BHITAIKABAIONIECH CHIIBI, TEUCTBYIOIIECH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTbD.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKHWBAIOIICH CHIIBI, ACHCTBYIOIIEH HA TEIO B )KUIAKOCTH, OT MAacChl
Tena.

N

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIBL, JEHCTBYIOIIEH Ha TEIO B
XKHUAKOCTHU, OT 00BbEMA NMOTPYKEHHOM B JKUIKOCTh YaCTH TENA U OT IJIOTHOCTH KHUJIKOCTH.

5. KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHUE JIOAKM M OIpeaeicHue e
Ipy30M0bEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIIHOCTb.

IIpocTble MexaHM3MBbI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus pblyara.
[IpumeHenune mpaBuiia paBHOBECHS pblyara K OJIOKy. «3osotoe mpaBmio» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannyeckas sHeprus. KuHetndeckas M InoreHuuanbHas dHeprus. lIpeBpamieHue oxHoro Buzaa
MEXaHMUYECKOH 3HEPIUU B APYroil. 3aKOH COXpaHEHUsl SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUM Tejla IO TOPU3OHTAIBHOMN

ITOBEPXHOCTH.

2. HccrnenoBanue ycinoBHid paBHOBECHS pblUara.

3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.

4. M3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.

8 KVIACC

Pa3pen 6. TenioBble iBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKOW TEOPUU CTPOCHHMS BeulecTBa. Macca U pa3mepsl
aTOMOB M MoJeKyd. OTMBITBI, MOJATBEPAKAAIONINE OCHOBHBIE IOJIOXKEHUS MOJIEKYIIPHO-KHHETUYECKON
TEOPHH.

Monenu TBEpIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrannndyeckue u aMmopHbie
tena. OOBsICHEHHWE CBOWCTB Ta30B, KUIKOCTEH M TBEPABIX TEI HAa OCHOBE TMOJIOKEHUN MOJIEKYISPHO-
-KUHEeTU4YeCKOU Teopur. CMaunBaHUE U KalWUISIPHBIC SBJICHUS. TEeIJI0OBOE PACIIMPEHHE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO ABMKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUsT BHYTPEHHEH OSHepruu: TeIuionepenaya MU coBeplieHHe padoThl. Buiel
TEIJIONEPeIauu: TEIIONPOBOAHOCTb, KOHBEKIIUSA, U3IIyUCHHE.

KonnuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BElIECTBA. TermIo00OMEH U TEMIIOBOE PAaBHOBECHE.
VYpaBueHnue TteruioBoro Oananca. [lmaBmeHue M OTBEpAECBaHUE KPUCTAUIMYECKUX BEIIECTB. Y IeNbHAS
terioTa TuiaBieHus. [lapooOpasoBanme u koHAeHcarus. Mcmapenwme. Kumenume. YnenpHas TtemiioTa
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO /TaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeiIbHask TEIJI0Ta CTOPAHUS.

[Mpuamumer padotel TermoBbeix aBurareneit KIIJ[ temmoBoro asurarens. TemmoBble ABUTATENH H
3alllUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO ABHIKEHUS.
Ha6mronenue quddysun.
HabGmronenue siBneHnii cMauyuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHH.
Haburoienre TemioBoro pacimpeHus Tedl.
W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[IpaBuna u3zmMepeHus TeMIepaTypsbl.
Bupel reruionepenayu.
OxJtax/1IeHre Py COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEH pa3INYHbIX BEIIECTB.
. Habmronenne xumeHus.

© oo Nk wWNE
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. HabmroteHue mocTostHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.

13. Mojenu TeIIoBBIX IBUTATEICH.

Jlabopamopuvie pabomul u onvimol.

OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WM caxapa.

OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ro o0bEMa U HarpeBaHUS WU

ok wbdE

OXJIaKICHUSI.
6. IIpoBepka rumoTe3bl JTUHEWHOW 3aBHCUMOCTHU JJIMHBI CTOJIOMKA KHIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

7. HabOmonenune W3MEHEHUS BHYTPEHHEW SHEPTUMHU Tela B pe3yibTare TeIUlonepenadyd M padoThl
BHEILIHUX CHUJIL.

8. MHccrenoBanue siBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOAOH HpU TEIMJIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mpoiiecca HCHapeHHUsL.

12. OnpeneneHre OTHOCUTENLHOM BIAKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIbIA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onexrpuszanus Tea. J[Ba pona 3JIEKTpUYECKUX 3apsAnoB. B3aumonencTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSXKEHHBIX TeJl OT BEIMYMHBI 3apSAA0B U PACCTOSTHHS MEXKIY
TeJlaMu ).

Onexkrpuueckoe mone. Hanpsk€HHocTh anekTpudeckoro mois. [lpuHnun — cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTtpudecknx 3apsaoB. OJIEMEHTApHBIN dieKTpuyeckuid 3apsia. CTpoeHue aTtoma.
[TpoBOIHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsiia.

DNeKTpUUECKU TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKa. VICTOUHHMKH MOCTOSHHOTO
Toka. JIefcTBUS 3NEeKTpHUUECKOro ToKa (TEIIoBOe, XMMHUYECKOE, MarHUTHOE). OJEKTPUUYECKUH TOK B
KHUAKOCTAX U razax.

Onextpuueckasg nenb. Cuna Toka. OnekTpuueckoe HampspkeHue. CoNpOTHUBIEHHE IPOBOAHMKA.
VY aenpHOE cONpOTUBIIEHHE BelecTBa. 3akoH Oma 11s yuyacTka menu. [locienoBarenbHoe U napauiebHOE
COEIMHEHHE MTPOBOJHUKOB.



Pabora m MomHOCTH dnekTpuueckoro Toka. 3akoH Jlkoyms—JleHna. DNeKTpuYeckue Ienu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3anmonelcTBHe NOCTOSHHBIX MAarHWTOB. MarHuTHoe mosie. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue Ui )KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1oJie 3JEKTPUUECKOro TOKa.
[IpuMeHEeHHE SIEKTPOMArHUTOB B TEXHHKE. [IeHiCTBME MAarHUTHOTO IOl HAa TMPOBOJHUK C TOKOM.
DNeKTpoABUTATElb TOCTOSHHOTO TOKa. Vcnonib3oBanue 3eKTpoABUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCIOpTe.

OnbiTel ®Dapajned. SABieHue 3JeKTpoMarHuTHOW WHAYKUWH. [IpaBuiio Jlenma. DnexktporeHeparop.
CrocoOpl TONTyYeHUS! DBJIEKTPUUYECKON SHEPruu. OJEKTPOCTAHLMKM Ha BO300OHOBISIEMBIX MCTOYHHUKAX
SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anus Teil.

JIBa pojia 2JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEeHUS IEKTPUUECKUX 3apsI0B.

[TpOBOAHUKY M TUAIEKTPUKH.

MonenpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouHnKH TOCTOSSHHOTO TOKA.

©oNoe A WDNRE

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

=
o

. DNEKTPUYECKUI TOK B )KUJKOCTH.

-
-

. I"a30BbIi1 pazps.

=
N

. I3MepeHue cuibl TOKa aMIIEpMETPOM.

=
w

. I3mepenue 351eKTpUYeCcKOoro HaNpsKEHNsT BOJIBTMETPOM.

[EEN
S

. Peocrart u marasun COHpOTHBHeHHﬁ.

. B3aumoaeicTBre NOCTOSHHBIX MAarHUTOB.

. MOI[CJ'II/IpOBaHI/Ie HEBO3MOXHOCTH pa3JICJICHUS IIOJIOCOB MAIrHUTA.
. MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX IOJIE€H ITOCTOSHHBIX MarHUTOB.

e T e
o ~N o O

. OneIT Opcrena.

[EY
O

. MarauTHO€ moJjie ToKa. JJIeKTPOMarHuT.

N
o

. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

N
=

. 3J’IGKTp0I[BHF&T€J'IB IIOCTOAHHOI'O TOKA.

N
N

. UccnienoBanue sBJIEHUS YIEKTPOMarHUTHOW NHIYKIIVH.

. Oneiter @apanes.

. 3aBUCUMOCTb HalpaBJIeHUS MHIYKIMOHHOIO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

NN
W

Jlabopamopuvie pabomsl u onsimel.

OMNBITHI 1O HAOJIOICHHUIO SJICKTPU3AIUH Tl HHIYKITUEH U PU CONTPHUKOCHOBEHUH.

HccnenoBanue TEHCTBUS JISKTPUICCKOTO OIS HA TIPOBOJTHUKH U JTUJICKTPHKH.

CoOopxka u mpoBepKa pabOoThI AIEKTPUIECKON IETH MMOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSHKSHHUS.

HccnenoBanmne 3aBUCUMOCTH CHUITBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS PE3UCTOPa

S

W HalIpSAKCHUSA Ha pE3UCTOPC.



7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOI0 COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAU TOTIEPEYHOT0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOXKEHHS HANpsHKEHUH TMpU IOCIENOBATEIbHOM COCIUHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMApaJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpexnenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO Yepes JIAMIIOUKY, OT HAIPSKEHUS Ha HE.

13. Onpenenenue KIIJI narpeBaTens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. U3yyeHre MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAUHEHUHU U Pa3/ICICHUH.

16. MccnenoBanue AeCTBUS SIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.

17. OnpiTHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHUS KATYIIKH C TOKOM M MarHuTa

OT CHJIbI TOKA Y HAIIPABJICHUs TOKA B KaTYILKE.

18. N3yueHwue neiCTBUS MATHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncTpyupoBanue u u3yuyeHue padoThl SJEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] anekTponBuraTebHOM YCTaHOBKH.

21. OnbITHl MO HCCIEIOBAHUIO SIBICHUS SJEKTPOMArHUTHON WHIYKIIMH: HCCIEAOBAHUE H3MEHEHHI

3HAUYEHMS U HAMPABJICHUS] UHAYKIIMOHHOI'O TOKA.
9 KJIACC

Pa3nes 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXAHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE MpSAMOJIMHENHOE IBWXEHHE. HepaBHOMEpPHOE MPSAMOJIMHENHOE
nekeHue. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla TPH HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npssMonnHerHoe nBruxkeHne. CBoOoaHoe magenue. OnbiTol [anmes.

PaBHOMepHOE nBIKeHUE MO OKpykHOCTU. llepuox m vacrora oOpamienus. JluHeiiHas u yrioBas
CKOpOCTH. LIeHTpOoCTpEMHUTEIIBHOE YCKOPEHUE.

IlepBeii 3akoH Hbprorona. Bropoit 3axkoH Hsrorona. Tperunt 3akoH Hserorona. Ilpunnun
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUs CKOIBKEHHS, CUJla TPEHUS TIOKOs, IPYTUe
BHJIBI TPECHHUSL.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TIATOTEHMsI. Y CKOpeHHE CBOOOIHOro najieHus. J{BIKeHHe MIaHeT
Bokpyr CoinHua. [lepBas kocmuueckasi ckopoctb. HeBecoMOCTb U neperpy3Ku.

PaBHOBecue wmarepuanbHOi TOukd. AOGCONMIOTHO TBEpHOEe Tenmo. PaBHOBecue TBEpAOrOo Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc tena. MI3Menenne uMmiynbca. Mynbe cuiibl. 3aKOH COXpaHEHMs] UMITyjbca. PeakTuBHOE
JBH>KEHUE.

Mexannueckass paboTa U MOIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b SHEPruM U
pabotsl. IloreHnmanbHas sHEprust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas 3Heprus
ckatod mpyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETHYECKOH SHEPIMM. 3aKOH COXPaHEHHUS
MEXaHUYECKOWU SHEPTUH.

Jemoncmpayuu.

1. HalGmromeHne MEXaHMUYECKOTO JIBHXKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTEHl U TPACKTOPHH JBIKEHHUS OJHOTO U TOTO KE Tella OTHOCHUTEIBHO Pa3HBIX Tel

OTCYETA.

10
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H3MepeHne CKOPOCTH U YCKOPEHUS TPSIMOJTMHEUHOTO ABUKECHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

HalGmronenne qBukeHus Teaa Mo OKPY>KHOCTH.

HaOmoienne MeXaHMUYECKUX SIBICHHM, MPOUCXOASAIINUX B cUcTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIEHO KaOMHETa (DU3HKHU.

3aBHUCHMOCTbH YCKOPEHHS Tella OT MacChl Tejia U ICUCTBYIOIICH Ha HETO CHUJIBI.

HaGumoienne paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TElL.

H3Menenue Beca Tenna Npu yCKOPEHHOM JBHKCHUHU.

. Ilepenaua ummynbca Mpyu B3auMOICHCTBUH TeIL.

. IIpeobpa3oBaHus SHEPTUH IPU B3aMMOJICHCTBUH TEII.

. CoxpaHeHue UMITyIIbCa IPU HEYIIPYTOM B3aUMOCHCTBHU.

. CoxpaHeHue umIynbca pu adCOMOTHO YIPYTOM B3aUMOJEHCTBUM.

. HabGironenue peakTHBHOTO JIBUKCHUSI.

. CoxpaHeHnue MEXaHU4YECKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHue MEXaHU4YECKON SHEPTHH MPH IBUKEHUU TeJIa M0/ IeUCTBUEM IPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1.

© N

10.

11.

KoncrpynpoBanue TpakTta Ajsl pa3roHa M JalbHEHIIEr0 paBHOMEPHOTO JBMKEHUS IIApUKa WIH
TEJICKKH.

OmpeneneHue CpefHEl CKOPOCTH CKOJBKCHUS OpyCKa WM JBW)KCHUS IIapUKa IO HAKIOHHON
TUTOCKOCTH.

Omnpenenenne yCKOpeHUs Tela MPHU PABHOYCKOPEHHOM JIBHYKEHHH TIO0 HAKJIOHHOH TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TPH PAaBHOYCKOPEHHOM ABIKEHUH 0€3 Ha4aaIbHON
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HAdalbHOH CKOPOCTH ITyTH
OTHOCSTCS KaK psiji HEUYETHBIX YHCEJI, TO COOTBETCTBYIOLIHE POMEXYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHS.
Omnpenenenne ko3 uineHTa TpeHus: CKOIbKEHHS.

Onpenenenne )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIBI TPEHHUS NPH PABHOMEPHOM MABIDKEHHH Tela 10 TOPU3OHTAIHHON
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHITBI YIPYTOCTH MPH MOABEME TPy3a C MCIOJIB30BAaHIEM HETTOIBUKHOTO U
MOJIBUKHOTO OJIOKOB.

M3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHUA M BOJIHBI.
KonebarenbHoe npmkenue. OCHOBHBIE XapaKTEPUCTHKU KONEOAHWIA: MEpPHOJ], YacTOTa, aMILIUTYA.

MaremaTudeckui u pr>KPIHHHI’I MasATHUKH. HpeBpameHI/Ie OHEPIUU 1Ipu KoJIe0aTeIbHOM JABHKCHUMU.

3aryxatomue kosiebanus. BeiHyxneHHble konebanusi. Pesonanc. Mexanudeckue BOJHBL. CBOMCTBa

MEXaHUYEeCKHX BOJH. [Ipo1obHbIE U MONepeYHble BOHBI. [[JTMHA BOJHBI U CKOPOCTh €€ paclpOoCTPaHECHUS.

MexaHn4eckre BOJHBI B TBEPIOM TeJE, CEHCMUYECKHUE BOJIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

1.

2.
3.
4.

Habmtonenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI U pe3oHaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
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5. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre 9acToThl U Mepro/ia KoIeOaH!u MaTeMaTHIeCKOT0 MasiTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KOJIeOaHUH MPYKUHHOTO MAasITHUKA.

HccnenoBanue 3aBUCUMOCTH TIepHOa KoJeOaHU TTOIBEIIICHHOTO K HUTHU TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpUOa KOJIeOaHU MPYKMHHOTO MAasITHHKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHuil rpy3a, IoABEUICHHOTO K HUTH, OT Macchl Ipys3a.

ok wnE

OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb IIEpHO/1a KOJIeOAHNH PYKUHHOI'O MasiTHUKA OT MacChl
Ipy3a 1 )KECTKOCTH NPY>KUHBI.

7. W3MmepeHune ycKOpeHUs: CBOOOAHOTO MaJJCHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE Mo0JIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTpOMAarHUTHBIX BosH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHNE 3J1EKTPOMArHUTHBIX BOJIH U1 COTOBOMH CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CgsoiicTBa 351€KTPOMarHUTHBIX BOJIH.

2. BonHoBble cBOICTBaA cBeTa.

Jlabopamopuuvie pabomot u onvimel.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.

JlyueBas monenb certa. Mcrounuku csera. [IpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHHS
Comnnna u Jlynsl. Otpaxenue cBera. [1mockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

[Ipenomiienne cBera. 3akoH IpesnoMyieHHs cBera. I[lolHOe BHYTpEeHHEE OTpakK€HUE CBETa.
Hcnonb30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xop mydeii B muH3e. OnTuyeckas cucreMa ¢oroarapara, MUKPOCKOIa U Teaeckona. a3 kak
ONTUYECKAs CUCTEMA. bIIM30pyKOCTh U JAIbHO30PKOCTD.

Paznoxenue Oenoro cera B coekTp. OmnbiTel HbtoToHa. CrokeHHE CHEKTpalbHBIX IIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonmyyenue n300pa’keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHyeckuii CBETOBOI.
Xon nyueit B coOuparoleit aunse.
Xop Jydel B pacCcenBaroLIeH JIMH3E.
[Tonyuenne n300pakxeHuii ¢ TOMOIIBIO JINH3.

©ooNoe R WNRE

. Ilpunnun pelictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riasa.

11. Pa3noxenue 6enoro cBeTa B CIEKT.

12. TTony4yenue 6ex0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX 1[BETOB.
Jlabopamopuvie padbomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTila OTPaKEHUSI CBETOBOTO JIy4a OT YIJia MaJIeHuUs.
2. H3ydenue xapaKkTepHUCTHK H300paXeHHUs TIPEAMETA B IJIOCKOM 3epKaJle.
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3. HccrenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJcHHs Ha TPaHHIIC
«BO3YX—CTEKIIO.

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHJIBI COOMPAIOIIEH JINH3BI.

OMnBITH IO PA3TIOKEHHUIO OEIOTO CBETA B CHEKTP.

No ok

OMNBITHI MO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITLTPEI.
Pasznen 12. KBanToBble siBJIEHUS.
OmnsiTel Pesepdopaa u rmianerapuas Mojaens atoma. Mogens atoma bopa. Mcnyckanue u nmorjomieHue

cBeta atoMoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.
PaguoakTtuBHOCTh. Anbda-, Oeta- u ramma-uziaydeHus. CtpoeHue aToMHOro siapa. Hykinonuas

MOJeJIb aTOMHOTO sigpa. M3otonsl. PagnoaktuBHele npeBpaienus. [lepuos nomypacnaga aTOMHBIX SIED.
SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO U MAaCCOBOTO YMCET. DHEPrusi CBSI3M aTOMHBIX

sep. CBsi3b Macchbl M 3Hepruu. Peakiuu cunTes3a u aenenus saep. Mcrounuku sneprun CosHIa U 3BE371.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUH Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsbl U3JIy4eHHs U TIOTJIOLEHUS.

CrexTpsbl pa3auyHbIX T'a30B.

CrnexTp BomopoJa.

Habmonnenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMIUX U3TYyICHHIM.

ok wdpE

Perucrparnus u3nydeHus MPUPOTHBIX MHHEPAIOB U TIPOTYKTOB.

Jlabopamopuvie pabomol u onsimol.

1. HaGmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB M3TYICHHS.

2. VccnemoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI II0 TOPMO3HOMY ITyTH (110 oTorpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOpUTENBEHO--0000IIAIONNIT  MOAYNb TpeqHa3HAYeH i CHUCTEMaTH3allid U 00O0OIIeHUS
MPEIMETHOTO COJEPIKAHUS U OMBITA JEATENbHOCTH, IPUOOPETEHHOTO P U3YyYEHHUH BCETro Kypca PU3UKH, a
TaKKe I TOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMeHy Mo (u3HKe Il 00ydaronimxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Ipu uzydeHnu JTaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ICSITEIIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYrBaCTCsl JOCTH)KCHHE TMPEJAMETHBIX M METalpPEeJIMETHBIX IIAaHUPYEMBIX pPe3yIbTaToOB
oOyueHus, popMupyeTcs eCTeCTBEHHOHay4YHasl TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJOB HCCIEIOBAHUS
SBIIGHUH TPUPOJBI U TEXHHUKH, OBIAJCHHE YMEHHSIMH OOBSICHATh (U3NYECKUE SBJICHHS, NPUMEHSISI
MOJIy4YE€HHBIE 3HAHMSI, PEIIaTh 3a7a4d, B TOM YHCIIE KAYeCTBEHHBIE U AKCIIEPUMEHTATIbHBIE.

[IpuHIMIUATBEHO JEATENBHOCTHBIA XapaKTep IaHHOTO pasfena peanus3yeTcss 3a C4€T TOro, 4To
oOydJaromuecs: BHIMOJHSIOT 33/IaHUsI, B KOTOPBIX UM TIpeIJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWK pacro3HaBaTh W HAYyYHO OOBSICHATH (DU3UYECKHE SIBICHUSA B
OKpY KaloIen Mpupo/ie U MOBCEAHEBHOMN XKU3HU;

WCIIOIh30BaTh HAYYHBIE METOJbI MCCIENOBAaHUSA (DU3UYCCKUX SIBJICHUHN, B TOM YHCIE IS MPOBEPKHU
TUIOTE3 U TIONyYEHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI HaWOoONiee BaXXHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH, HampuUMep,
MPAKTUYECKOTO HCIOJB30BaHUS PA3TMUYHBIX HCTOYHHKOB DHEPTMH Ha OCHOBE 3aKOHA MPEBpAIICHHS H
COXPAaHEHHUS BCEX MU3BECTHBIX BHIOB DHEPTHH.
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3.IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

N3ydyenne ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpaBiICHO Ha JOCTHXKEHHE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX 06p330BaT€JIbHBIX PE3yJIbTATOB.

B pesynbrare nzydenus (pu3nKy Ha YpOBHE OCHOBHOTO 00IIETO 00pa30oBaHus y 00yJaromerocst OyayT

c(hOpMHUPOBAHEI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) maTprMoTN4eCcKOro BOCIIUTAHUS:
- IPOSIBJIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3UUECKON HayKH;
- IEHHOCTHOE OTHOIICHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTb K AKTUBHOMY YYaCTHIO B OOCYX/JIE€HUHU OOIIECTBEHHO 3HAYMMbIX U 3THUECKUX NPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JIOCTUKEHUN (DU3UKY;
- OCO3HAHME BAKHOCTU MOPAJIbHO--3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
- BOCIPUATUE ICTETUYECKUX KadeCTB (PU3MUECKONW HAyKU: €€ FapMOHUYHOTO MOCTPOECHMS, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IIO3HAHUS:
- OCO3HAHHE IEHHOCTH (PU3MUYECKOW HAyKM KaK MOILHOTO MHCTPYMEHTa IMO3HAHUS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTMH, BaKHEHUILIEH COCTaBISAIONICH KYIbTYpBI;
- pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON AESTEIbHOCTH;
5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIarONOJIYyYHUs:
- OCO3HaHUE LIEHHOCTH 06€30IacHOro 0opa3a )KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, BXKHOCTU
npaBuil 0O€30MacHOTO TMOBEJAEHMS Ha TPAHCIOpPTE, HA J0pOrax, C DSJIEKTPUUYECKUM U TEIUIOBBIM
000py/1I0BaHUEM B JIOMAIIHHUX YCIOBUSIX;
- ¢(OpMHUPOBAHHOCTh HaBbIKa pedIeKcHy, IpU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOro K€ Mpasa y
JPYTOro 4ejI0BeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- QaKTUBHOE YyYacTHE€ B pEIIEHUWU MpaKTUYECKUX 3a4ad (B pamMKax ceMbH, 0Opa3oBaTeIbHOU
OpraHM3aly, ropoja, Kpas) TEXHOJOTMYECKOM M COLMalIbHOM HANpaBIEHHOCTH, TPEOYIOIIMX B TOM
yucie U GU3NYECKUX 3HAHUMH;
- HHTEPEC K MPaKTUYECKOMY U3yUEHUIO Ipoeccuil, CBSI3aHHBIX C (PU3UKOIL;
7) 3K0JI0TMYECKOT0 BOCTTUTAHUS
- OpHEHTalUsl Ha NMpUMEHEHUe (U3NYECKHX 3HAHUU AJs pelleHHs 3aJad B 00JacTH OKpyKarolien
Cpe.ibl, IUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX IIOCIEACTBUM [l OKPYXKAIOLIEH CPENbl;
- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pellieHus;
8) ajanTanuu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpe/bl:
- TOTpeOHOCTh BO B3aUMOJICMCTBUU TIPH BBHIMOJIHEHUH HCCIEAOBAaHUM W TNPOEKTOB (PU3HUECKOU
HAIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;
- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITENbHOCTD;
- NMOTpeOHOCTh B (DOPMHPOBAHMHM HOBBIX 3HAHHUI, B TOM uucie (QOpPMYyIUpOBaTh HJEH, MOHATHS,
TUIIOTE3bI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;
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® - OCO3HaHUE JIe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;

® - [UIAHUPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMJICHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3HM TMPHUPOJIBI, OOIIECTBA M SKOHOMHUKH, B TOM
YUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUM;

® - OIICHKA CBOMX JCHCTBHI C Y4ETOM BIIHMSHHS HAa OKPYXAIOIIYI0 CPEAy, BO3MOXKHBIX TIIOOAIBHBIX
MOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI
B pesynprare ocBOeHMs IporpamMmbl IO (M3UKE Ha YpPOBHE OCHOBHOro o0Iiero oOpa3oBaHus Yy
oOyyaromerocst OyayT chopMUpOBaHBI MeTalpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE [M03HABATEIHHBIC
YHHUBEpCAJbHBIE  Y4eOHBIC JEHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAJIbHBIC Y4eOHBIE JeHCTBUS,
peryasSTHBHBIC YHUBEpPCAbHBIC yIeOHBIC 1CHCTBHSL.
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:
® BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN OOBEKTOB (SBICHHN);
® YCTaHABJIMBaTh CYIIECTBEHHBIH MpHU3HAK KiIacCU(UKALMK, OCHOBAaHUS MJisi 0000OLIEHUS W
CpaBHEHUS,
® BBIIBISITH 3aKOHOMEPHOCTH M TNPOTHBOPEYMS B paccMaTpUBaeMbIX (aKTax, JJaHHBIX MU
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUM;
® BBIIBIIATh IPUUYUHHO--CIICICTBEHHbBIE CBSI3M NMPU M3YYEHUU (U3UUECKUX SBICHUH U MPOLIECCOB,
JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM JEAYKTHBHBIX M MHAYKTUBHBIX YMO3AKJIIOUYCHHH, BBIIBUIaTh
TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;
® CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus YydeOHOM Qu3nyeckoil 3aaauu (CpaBHEHUE
HECKOJIbKUX BapMaHTOB pELICHUs, BBIOOp Hambosee MOAXOIALIEr0 C Y4ETOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPUEB).
Ba3zoBbie nccienoBarebckue 1eiCTBHUS:
®  JCIIOJIB30BATh BOIPOCHI KAK MCCIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHMS;
® [IPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJOXXHBIM (Qu3ndecKuit
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBICHHUS;
® OIEHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpPMALMIO, IMOJYYEHHYI0O B XOJ€
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENBHO (opMynupoBaTh O0O0OOLIEHUS W BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEIOBAHNS;
® [IPOTHO3UPOBATh BO3MOXKHOE JalibHeMIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIBUraTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Pa6ora ¢ undopmanmeii:
® [IPUMEHATHh Pa3JInYHbIE METO/bI, MHCTPYMEHTHI M 3aIllpOoChl MPHU MOKMCKe U 0TOOpe MH(pOpMAIH
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHOH yueOHOH Ppu3nuecKkoii 3ajauu;
® AHANU3UPOBATh, CUCTEMATH3UPOBATh W HHTEPHPETHPOBATH MHPOPMALMUIO PA3TUYHBIX BUAOB H
¢bopM npencTaBieHus;
® CaMOCTOSITEIbHO  BBIOMpPATh  ONTHUMalbHYIO  (opMy  TpeacTaBieHHs HHPOpMauu U
WUTIOCTPUPOBATH pellaeMble 3a7aull HECTIOXKHBIMU CXEMaMH, AUarpaMMaMy, HHOU rpaduKoi U ux
KOMOWHAIHSIMH.
KoMMmyHuKkaTHBHBIC yHHBepcaabHbIE y4eOHbIE JeHCTBHUSA:
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B XO0Je OOCYXIeHHMS Y4eOHOro marepuaia, pe3yJIbTaToB JIAOOPAaTOPHBIX pabOT M IMPOEKTOB
3aaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbl M BBICKA3bIBaTh HJEH, HALlCJICHHBIE Ha
pelleHre 3aJa9u | MoIep KaHue OIaroxenaTeIbHOCTH OOIICHHUS;

COIOCTABJISITh CBOU CYXJACHHUS C CYXACHUSMH JPYTUX YYaCTHMKOB JAHMAioOra, OOHApyXHBaTbh
pa3IM4ME U CXOICTBO MO3ULIMIA;

BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEICTABIATh PE3YyJIbTAaThl BBIMTOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIIEPHMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

MMOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U WHAUBUIYAIBHOW paOOTHI IPH PEIICHUH
KOHKPETHOU (pr3n4YecKoi IpoOIeMbl;

MPUHUMATh IeJTd COBMECTHOW JAEATENbHOCTH, OPraHMU30BBIBATH NIEHCTBUS MO €€ JOCTHIKCHHUIO:
pacrpenenaTh poiu, 00CYXIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHON PabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBINOJIHATE CBOIO YacTh padOThI, JOCTUTask KAYECTBEHHOTO Pe3yibTaTa 0 CBOEMY HAIIPABICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHUS C IPYTUMH YWICHAMHU KOMaH/]IbI;

OLICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMKA MPOAYKT MO KpPUTEPHUSAM, CAMOCTOSTEIBHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeI‘y.J'IﬂTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeHCTBUA

Camoopranuszaums:

BBISIBIIAITh TPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHUTyalUsX, TPEOYIOIINUX JUIS PEIICHHS
(bU3NIEeCKUX 3HAHUH;

OpUEHTHPOBATLCS B Pa3IMUYHBIX MOAXOJAaX IPUHATUS pPELIEHUN (MHAUBUAYAIbHOE, MPHUHITHE
pelleHus B IpyMIie, IPUHITHE PEILIEHUH TPYIIoi);

CaMOCTOSITEJILHO COCTaBJIATh AJITOPUTM peLIeHUs (PU3NUECKOM 3a/1auM MIIU IUIaHa UCCIIeI0OBaHUs C
Y4€TOM MMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh IIpe/aracMble
BAPUAHTHI PEILICHUN;

ACJ1aTh BBI60p u 6paTb OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTpOJ'lL, IMOLIMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU! U IpeJularaTh IJIaH €€ N3MEHEHNS;

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHKEHUS) pe3ylIbTaTOB JEATEIbHOCTH, /1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh (B TOM 4YHCI€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCJIEIOBaHMUsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHbCTB, W3MEHUBIIMXCS CHUTYyalHi,
YCTAQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3yNbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUHM Ha Hay4yHYIO TeMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MPU3HABATh CBOE MPaABO Ha OMIMOKY MpHU pelieHHH (U3UYECKUX 33734 WIM B YTBEPKACHUAX Ha
Hay4yHbIE TEMBI U TAKOE YK€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHnust B 7 Kjacce MpeIMETHBIE PE3ylbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpPaXKaTh

C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
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UCIONIb30BaTh TOHATHS: (PU3NYECKUE W XUMHUYECKHE SBIICHUs, HAONIOJICHUE, SKCIICPUMEHT,
MOJIeTIb, TUIIOTE3a, CAWHUIBI (PU3NYCCKUX BEIUYHH, aTOM, MOJCKYJa, arperaTHbie COCTOSHUS
BemecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIDKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSMOJIMHEHHOE), TPAeKTOpHUs, PpaBHOJACUCTBYIOIIAs cuia, JAepopmarius
(ynpyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIAIONINECS] COCY/IbI;

pasnuyath sBiieHus (quddy3us, TETIOBOE IBIKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE JIBHKEHHUE,
HEpaBHOMEPHOE JBWKECHHE, WHEPILHs, B3aUMOJICHCTBUE TeJ, paBHOBecHE TBEPABIX TEN C
3aKperIEHHON OChIO BpallleHHus, Neperadya JaBlIeHUsI TBEPIbIMU TellaMU, KUJIKOCTSIMHU U Ta3amH,
aTMocepHoe JaBlieHUE, MJIaBaHUe TeJ, MPEeBpAIlCHUs MEXaHUYECKOW SHEPTHH) MO OMUCAHUIO UX
XapaKTePHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3MYeCcKOe SBICHHCE;
pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (M3UUYECKUX SBICHUI B OKPY)KAIOIIEM MHUpE, B TOM UHCIe
¢busnueckre SBJICHUS B MPUPOE: MPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSAMU B KUBOU U
HEXHUBOW MpUpOJIE, ACHCTBHE CHIIBI TPEHUS B MPUPOAEC U TEXHHKE, BIHMSHHE aTMOC(epHOro
JABJICHUS HA JKUBOM OpPraHW3M, IIaBaHHWE PbIO, PHIYard B TEJIC YEIIOBEKA, MPH 3TOM IEPEBOANTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIISCTBEHHBIC CBOMCTBA (TPU3HAKHU) (PUINICCKUX
SIBJIICHHI,

OIMCHIBATh U3yUYCHHBIE CBOWMCTBA TN M (PU3MUECKHUE SBICHUS, UCMONB3Ys (PU3MUECKHE BEITHUUHBI
(macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEIIHSASI CKOPOCTh, CHJIa YIPYTOCTH,
cuia TSDKECTH, BeC Tejla, CWia TpeHus, JaBleHue (TBEPAOro Teya, >KUIKOCTH, Tas3a),
BBITAJIKMBAIONIAS. CHJIA, MEXaHWYecKas pa0doTa, MOIIHOCTh, IIJICYO CHIJIBI, MOMEHT CHJIBI,
KOA((DUIIUEHT TMOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHYECKAs U IMOTCHIMAIIbHAS SHEPTHs), IPH
OIMMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIONb3YyEMbIX BETUYHUH, HX 0003HAUCHUS
U eIMHULBI (PU3NYECKUX BEIMYMH, HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (DU3MYECKYIO
BEJIMYMHY C JIPYTUMHU BEIUYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, GU3MUYECKUE SBJICHUS U MPOLIECCHI, UCIIONB3Ys MIPABHUIIA CIOKEHUS
cu1 (BIIOJIb OJTHOM TpsMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIIO PaBHOBECHS
peruara (0J10Ka), «30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHHMYeCKON SHEpruu, Mpu
9TOM J1aBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA M 3aMUCHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;
OOBSCHATh (PU3MYECKUE SIBICHUS, MPOILIECCHI M CBOWCTBAa Tell, B TOM YHUCIE U B KOHTEKCTE
CUTYaIluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBsCHEHHE U3 1-2 JIOrMYecKHUX WIaroB ¢ Omopoil Ha 1-2 H3y4EeHHBIX CBOICTBa
(bu3MYeCcKuX SBIECHUH, GPU3HMUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHbele 3aJauu B 1-2 AecTBHS, HMCMONB3ysd 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢bu3nyecKkue BENWYHHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJlayd 3allMChIBaTh KPATKOE YCJIOBHE,
MOJICTABJIATh (PU3MUECKUE BETUYHUHBI B (DOPMYIIBI U MMPOBOJIUTH PACUYETHI, HAXOJAUTH CIIPABOYHBIC
JTaHHBIC, HEOOXOJMMBIC [UIsI PEIICHUS 3aJad, OICHUBATh PEATMCTUYHOCTh ITOJYICHHOMN
(hbU3UIECKON BEITMYHHBL,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOIIM (U3UUYECKUX METOJOB, B
OIMCAaHWW WCCIICJIOBAHMS BBIICIATH IPOBEPSIEMOE TPEATNOIOKEHUEe (TUIOTE3y), pas3iudarh MU
WHTEPIPETHPOBATH TOTYYSHHBIA PE3yJIbTAT, HAXOAUTh ONIMOKH B XOJIE OIBITA, JEJIaTh BHIBOJIBI 110
€ro pe3yibTaram;

MPOBOANUTH OMBITHl MO HAOMIOAEHUIO0 (PU3UYECKUX SBICHUH WM (U3MUYECKUX CBOWMCTB Tell:
(GopMyIIIpOBaTh MPOBEPSEMbIC TPEIANOIOKEHUSA, COOMPATh YCTAaHOBKY W3 TIPEUIOKCHHOTO

000py/0BaHus, 3aIIUCHIBATH XO/JI OIbITa U (POPMYITHPOBATH BHIBObL;
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BBIIOJIHATE TPSIMBbIE HM3MEPEHHS DPACCTOSHUS, BPEMEHH, Macchl Tena, O0BbEMa, CHUJIBI H
TEMIIEpaTyphbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATH MMOKA3aHUS
MpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTHA U3MEPECHH;

MPOBOJUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (M3MYECKOH BEIMYMHBI OT JpYyro c¢
HCIIOJIb30BAHUEM IPSMBIX M3MEPEHUM (3aBUCUMOCTU IIYTH PAaBHOMEPHO JABMIXKYILErocs Tejaa OT
BPEMEHHU JIBUKEHUS Teja, CHJIbl TPEHMsI CKOJIbKEHHs OT Beca Tena, KadecTBa 00paboTKH
IIOBEPXHOCTEN TeNl M HE3aBUCHUMOCTU CHJIBI TPEHHs OT IUIOINAAM CONPUKOCHOBEHMS TEJ, CHJIbI
YIPYIOCTH OT YIUIMHEHMS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tena
U OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH TeJja, OT IIyOHMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH IIaBaHHs T, YCIOBHI paBHOBECHUS pbluara u OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4E€OHOTO HMCCIEIOBAHUS, COOMPATh YCTAHOBKY W BBINOJIHATH U3MEPEHHS, CIETys
NPEUIOKEHHOMY TIIJIaHy, (UKCHUPOBATh pe3yJbTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEIMYMH B BUJAE IMPEUIOKEHHBIX TaONWI W TpauKOB, JeNaTh BBIBOABI IO pe3yjibTaTam
UCCIIEIOBaHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BEIWYHH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO Tela, CUa TPEHUS CKOJBXKEHHS, JaBICHHME BO3/yXa, BbITAIKHUBAIOIIAS CHJIA,
JCWCTBYIOMIAs Ha MOTPYXKEHHOE B JKUAKOCTH TENO, KO3(PPHUIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX
MEXaHU3MOB), CJIEAys NPEJIOKEHHOH HWHCTPYKLHMHU: IPU BBINOJHEHUHM H3MEPEHUH coOupathb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

co0JIr01aTh MpaBmiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKMX YCTPOWCTB: BEChl, TEPMOMETP,
JUHAMOMETp, cooOLIaroIIMecs COCybl, 0apoMeTp, pbluar, MOJABUKHBIA M HENOJBMKHBIM OJIOK,
HAaKJIOHHAS [IJI0OCKOCTh;

XapaKTepu30BaTh NPUHLMIIEI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OIOPOM Ha UX ONHCcaHus (B TOM YHCIIe: NOJUIUITHUKY, YCTPOICTBO BOAOIIPOBOAA, THIPaBIMUECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), MCIONb3ysd 3HAHUS O CBOMCTBaX
(bu3NYecKUX SIBICHUN U HEOOXO0AUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHI (HAXOAUTh WH(GOPMALKMIO O MPHUMEpPax) MPaKTHUYECKOTO HCIIOJIb30BAHUS
(¢u3NyYecKrX 3HaAHUM B MOBCEIHEBHOM JKMU3HM Ul oOecriedeHusl 0€30IacHOCTH MpHU OO0paIEHUH C
npubopaMu M TEXHUUYECKHMHU YCTPOMCTBAMM, COXpPAHEHHS 370pOBbS U COONIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY>KaIOILEH Cpefe;

OCYILECTBIATH OTOOpP MCTOYHHMKOB HH(poOpManuu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M NYTEM CpaBHEHUS Pa3INYHbIX
HCTOYHUKOB BBIIENATh MHPOPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WM MOXET OBITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh IPU  BHINOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO--TIONMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHbIE MaTepHalibl, pecypchl ceth WHTepHeT, BlaneTh
npuéMaMHl KOHCIIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHUs HHGOpPMALKMKM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

CO03/1aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuy (GpU3NUECKOro Colep KaHUs, B TOM YHCIIe MyOJUYHO JeJlaTh KpaTKUe COOOIIEHUS O
pe3yabTaTax MNpPOEKTOB MM YYeOHBIX HCCIEIOBAaHUNA, IMPH 3TOM TPaMOTHO HCIOJIb30BaTh
W3YyYEHHBIN MOHATHIHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTALNECH;
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IIPYU BBIIIOJHEHUN YYEOHBIX MPOEKTOB M MCCIECIOBAaHHMNA pacHpeAessaTh 00sS3aHHOCTH B TpyIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladyaMH, CJIECIATH 3a BBIIOJHEHUEM IlIaHA JECWCTBUM,
aJleKBaTHO  OLICHMBATh COOCTBEHHBIM BKJIaJ B  JEATENbHOCTh IPYMIbI, BBICTPaUBATh
KOMMYHHMKaTUBHOE B3aMMOJCICTBUE, YUUTBIBAsI MHCHUE OKPYKAIOIIMX.

K xonny oOyuyenus B 8 kijacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpPa)xaThb
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJN, TEIJIOBOE IBUKEHHE aTOMOB U MOJIEKYI,
arperaTtHple COCTOSHUSI BEILECTBA, KpUCTANIMYECKUe U amopdHbIe Tejla, HACHIIEHHBIN U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS DHEPIUs, TEIIOBOM
JBUTATEIb, DSJEMEHTAPHBIM 3JIEKTPUYECKUNA 3aps], JJIEKTPUYECKOE II10JIe, IIPOBOAHUKU U
JUBJIEKTPUKHU, IIOCTOSIHHBIIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath ABJIEHUS (TEIUIOBOE pacIIUpeHHe M C)KaTue, Teluionepeaaya, TelIOBOe paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBIICHUS, HCIApeHHE, KOHJEHCAIus, IJIaBJICHHE, KpUCTaJUIM3aIus
(oTBepaeBaHKe), KUIIEHUE, TeIionepenaya (TEIJIONPOBOAHOCTb, KOHBEKIUS, W3JIYyYCHHE),
ANEKTpU3alus TeJ, B3aUMOJEHCTBUE 3apsAOB, JCHCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO IOJII Ha IPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHAasi MHAYKLMS) 110 OMMCAHMIO UX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh HPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOIIEM MHUPE, B TOM YHCIIE
¢usnveckrue SBICHUS B NPUPOZAE: MOBEPXHOCTHOE HATSHKEHHE M KAlWUISPHBIC SBICHUS B
pUpoJie, KPUCTALIBI B Tpupoze, u3nydenue CojHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, UHES, CHETa, AJIEKTPUUYECKUE SIBICHUS B aTMOcdepe, FNEeKTPUIECTBO
KUBBIX OPraHU3MOB, MArHUTHOE 10JI€ 3eMIIH, Apeii( MOI0COB, POJIb MATHUTHOTO TIOJIS AJIs JKU3HU
Ha 3emiie, MOJIIPHOE CUSIHUE, IIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh
CYULIECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUII;

OIMCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBICHUS, UCTIONb3Yys (PU3NUECKHE BETUUNHBI
(TemnepaTypa, BHYTPEHHssI 3HEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHasl TEIUIOEMKOCTh BEIECTBa,
ylenbHas TeTIoTa TUIaBleHus, yaenbHas TeIIoTa MapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPAHUS
TOIUIMBA, KOA(Q(ULIMEHT MOJE3HOr0 JEWCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO31lyXa, JJIEKTPUYECKUH 3apsiyl, cUjla TOKa, 3JEKTPUUECKOE HaIpsHDKEHHUE, CONpPOTUBIICHHE
MIPOBOJHMKA, YIEIbHOE CONPOTHUBIIEHUE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA),
IIPY ONUCAHUM NMPABUIBHO TPAKTOBATh (PM3UUYECKUIN CMBICI UCIIOJIb3YyEMbIX BETUYHUH, 0003HAYECHHUSI
U eIUHHIBI (PU3MUECKUX BEJIWYHMH, HaXOIUTh (OPMYJbl, CBS3BIBAIOLIME MAHHYIO (pU3HUECKyIO
BEJIMYMHY C JIPYTUMHU BEITUYHMHAMH, CTPOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKHE SBJIEHUS W MPOLECCH, HCHOJIb3ysl OCHOBHBIE
IOJIOKEHUS MOJIEKYJIIPHO--KUHETHUYECKON TEOPUU CTPOEHUS BEUIECTBA, NMPUHLUI CYNEPHO3ULNH
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma ajs y4yacTka Lemd,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs PHEPTUH, TIPH 3TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aIIUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSICHATh (hU3MYECKHE TMPOLECCHl W CBOMCTBAa Tel, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyallui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH INPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHHEe U3 1—2 JIOTMYECKHUX MIaroB ¢ OMOpod Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NYECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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pemiate pacuéTHbeIe 3amaud B 2—3 ACWCTBHSI, HCIONB3Ys 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyuecKre BENWYWHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJlayd 3allMChIBATh KPATKOE YCJIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JUIS pELIeHUs 3a7aud, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMBble JUIsi €€ pelIeHUs, MPOBOJUTH PAacyEThl M CpPaBHUBATh IOJIYYEHHOE 3HAYCHHE
(bu3nyecKoil BeMYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPH TMMOMOIIM (PU3NISCKUX METOJIOB,
WCIONB3Ysl ONMCAHUE MCCIEIOBAHUS, BBIIEIATh IPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh
MPaBUIILHOCTh NOPSAJIKA POBEAEHUS UCCIEA0BaHMs, 1€J1aTh BBIBOBL;

MPOBOANTH OMBITBI O HAOMIONEHUI0 (U3MUYECKUX SIBICHUN WU (PU3NYECKUX CBOWCTB TEI
(KanuUIsipHbBIE SIBJICHUS, 3aBUCMMOCTD JJaBJICHUS BO3/1yXa OT ero o0bEMa, TeMIeparypbl, CKOpOCTH
mpolecca OCThIBAHHSA W HAarpeBaHHs MPU M3JIYYEHUU OT I[BETa H3JIydarolleil (IOTJIOLIAIonIeil)
MIOBEPXHOCTH, CKOPOCTb MCHApEHHs] BOABI OT TEMIEPATYpbl KUIAKOCTH U IUIOWAAU €€
MMOBEPXHOCTHU, INEKTPU3ALHUS TEJl U B3aUMOJCHCTBUE 3JIEKTPUUYECKHUX 3aps/iOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allMsl MAarHUTHBIX MOJIEM MOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHUTHOTO TIOJSl HA MOPOBOJAHUK € TOKOM, CBOWCTBAa JJIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBHUTATENISI MMOCTOSHHOTO TOKa): (OpMYIHpOBaTH MPOBEPSEMBIC IPEAMIOIOKCHHISI,
coOMpaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOPYIOBAaHMS, OIMUCHIBATH XOJ ONbITA U
(GbopMyIHMpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1yXa, CHJIbI TOKA,
HANpsDKEHUST C HUCIOJB30BAaHUEM AaHAJIOTOBBIX MPHOOPOB W JATYMKOB (U3HUYSCKUX BEIINYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJNTHh HCCIEAOBAHWE 3aBUCHMOCTH OJIHOW (U3WYCCKOW BEIMYMHBI OT JIPYyrod ¢
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH COTPOTUBIICHHUS MTPOBOJIHUKA OT €r0 JJIUHBI,
IUTOUIAJH MTOMEPEYHOTO CEUCHUS U YJIETbHOTO COMPOTUBIICHHS BEILIECTBA IPOBOJHUKA, CHUJIBI TOKA,
UIYIIEro Yyepe3 MPOBOJHUK, OT HANPSKEHUsI HA IPOBOJHUKE, UCCIEAOBAaHUE MOCIEA0BATEIBHOTO
U TapajieTbHOTO COSUHEHH TPOBOAHUKOB): TNIAHUPOBATh MCCIEAOBaHNUE, COOMPATh YCTAaHOBKY
Y BBITIOJHATH U3MEPEHHUSI, CTIeAys PEII0KEHHOMY TIaHy, PUKCUPOBATH PE3yabTaThl MOTYUYEHHOM
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaQHUKOB, 1€1aTh BEIBOJBI 110 pe3ybTaTaM HUCCIIETOBAHMUS;
MPOBOANTHh KOCBEHHBbIE W3MepeHUs: (U3NYecKuX BeIMYMH (yIelbHas TEIIOEMKOCTh BEIIECTBA,
COMPOTUBIIEHUE TMPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHus, cOOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENys MPEATIOKEHHON WHCTPYKIUH, U
BBIUUCIIATH 3HAYCHUE BEJINYUHBIL;

cOOJTIOAATh MpaBUiia TEXHUKHM 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTEepPU30BaTh NPHUHIUIBI JACHCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTIOPOH HA UX OMHUCAHMs (B TOM YHCIIE: CUCTEMa OTOIJICHUS TOMOB, TUTPOMETP, MapoBasi TypOuHa,
amMIepMeTp, BOJIBTMETpP, CUETUYHUK SJICKTPUUYECKOW HHEPTHH, IEKTPOOCBETUTENbHbIE MPHUOOPHI,
HarpeBaTeNbHbIE JEKTPONPUOOPHI (TPUMEPHI), DNEKTPUIECKHIE MPEAOXPAHUTENH, HIEKTPOMArHUT,
ANEKTPOABUTATENh MOCTOSIHHOTO TOKA), UCTOJB3Ysl 3HAHUSA O CBOMCTBaX (PM3WYECKUX SBICHHUN U
HeoOxouMBbIe (HU3MYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA W HM3MEPUTENbHBIE MPUOOPHI MO CcXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TE€PMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHus, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJIEKTPUUYECKUX IETel ¢
MOCIEOBATENbHBIM W MapajuIeIbHbIM  COCIMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHBIE
0003HAYCHHUSI TIEMEHTOB JICKTPHUECKUX IIETICH;
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MPUBOANUTH TMPHUMEPHl (HAXOAUTh WHGPOPMALMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHUS
(bu3MUeCKUX 3HAHWI B MMOBCEIHEBHON XU3HH JUIs oOecredeHusi 0€30IacHOCTH MPU OOpaIeHUH C
npubopaMy M TEXHMYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpee;

OCYILIECTBIIATh MOUCK HH(popMaruu ¢Qusnyeckoro coaepxkanus B VIHTepHETEe, Ha OCHOBE
MMEIOIIUXCS 3HAHUHM U MyTEM CpaBHEHUS JIOTOJHUTEIbHBIX HCTOYHUKOB BBLACIATH HH(OpMALIHIO,
KOTOpasi SIBJISICTCS IPOTUBOPEUNBOM MIIK MOKET ObITh HEIOCTOBEPHOM;

UCTOJb30BAaTh MPH  BHIIOJIHEHWH YUEOHBIX 33JaHUN  HAyYHO--TIONMYJSPHYIO JIHTEPaTypy
(GU3MYECKOTO COZEp)KaHMs, CHpPaBOYHBIE MaTepuainbl, pecypchl cetn VHTepHeT, BIaAeTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3zoBaHus HHGOpPMAlKMU W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIeHHs, 00001as nHpOopMaIHio U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJIEp’KaHus, B TOM 4YHCIIE MYyOJUYHO NPEICTaBISTH
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBAaTENbCKOW  JESITeNbHOCTH, MPU OSTOM TPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHSITUHMHBIN ammapar Kypca (U3MKH, COMPOBOXAATH BHICTYIUICHHE
Mpe3eHTalNEH;

MIpU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAaHUN (PU3UYECKHX IMPOILIECCOB PaCHpEeiiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTaBICHHBIMU 3a/ladaMHM, CICIUTHh 32 BHIIOJHEHHEM
IJlaHa JEUCTBUH U KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIN BKIA] B
JeSITeNIbHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJCHCTBHE, MPOSBISisS TOTOBHOCTh
pa3pemath KOHQIHKTHL.

K xoHny oOyueHuss B 9 kjacce npeIMeTHbIE Pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaTh

c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

UCIIOJIb30BaTh TMOHATHUSA: CHCTeMa OTCYETa, MaTepuaibHas TOYKa, TPAEKTOPHs, OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JIBOKEHUA, nedopmarus (ympyras, MJIACTUYECKas), TpEHHUE,
LIEHTPOCTPEMUTENIHOE YCKOPEHUE, HEBECOMOCTb U TMEPEerpy3kH, IMEHTP TKECTH, aOCOIIOTHO
TBEPIIOE TEJO, LIEHTP THKECTHU TBEPIOTO TEja, paBHOBECUE, MEXAaHWYECKUE KOJIEOAHUS M BOJHBI,
3BYK, MH(QPA3BYK U YIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IKajda JJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AaTbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TMOTJONIeHUus, anbda-, O0eta- u
ramMmMma-u3JIy4eHHsl, U30TOIbI, SIACPHAs SHEPreTHKA;

paznuuaTh  SBJCHUS  (paBHOMEPHOE W  HEPAaBHOMEpPHOE  MPSMOJMHEHHOE  JBHIXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOHOE Ma/ieHHe TeJl, PABHOMEPHOE JIBIKEHUE
M0 OKPYXHOCTH, B3aMMOJICHCTBUE TeJ, pPEaKTUBHOE JBIDKEHHE, KOoIeOaTelbHOE JBUKCHHE
(3aTyxaronre M BBIHYXKJCHHBIE KONeOaHUs), pE30HAHC, BOJHOBOE JBIKEHUE, OTPAKECHHE 3BYKA,
MPSIMOJIMHENHOE PAcHpOCTpaHEHUE, OTPAKEHHWE M TMPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, Pa3J0KEHHE OEJIoro CBETa B CIEKTP M CJIOKEHHE CIHEKTPaJIbHBIX IIBETOB,
JUCTIEPCUST CBETA, €CTECTBEHHAas pPaJMOAKTHBHOCTh, BO3HUKHOBEHWE JIMHEHYATOrO0 CIEKTpa
W3JIY4eHHS) 110 ONMHUCAHUI0 MX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
TaHHOE (PU3MUECKOE SBIICHUE,

pacro3HaBaTh MPOSIBICHUE U3YyUYEHHBIX (PU3UYECKUX SBJIICHUN B OKPYKAIOIEM MHUPE (B TOM YHCIIE
(dbu3uvecKre SIBICHUS B MPHUPOJIE: NMPUIUBLI U OTJIMBEI, JABMKEeHUE TaHeT COJHEYHOW CHUCTEMBI,
pPEaKTHBHOE JBWIKEHHE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSICEHUE,
CEHCMUYECKHE BOJTHBI, IyHAMH, 3X0, [IBETA TEJ, ONTHYECKHUE SBJICHHS B IPUPOJIE, OMOIOTHIECKOE
JeCTBHE BUAMMOTO, YIBTPadUOIETOBOTO M PEHTTEHOBCKOTO M3IYYCHHH, €CTeCTBEHHBIH

pa,[[HoaKTPIBHBIﬁ (I)OH, KOCMHUYCCKUC JIYUHU, PAJUOAKTUBHOC H3JTYUCHUC NPHUPOAHBIX MHHCPAJIOB,
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NEeUCTBUE pAJMOAKTHBHBIX U3JIY4YEHUH Ha OpraHu3M 4eJOBeKa), IpH OITOM IEPEBOJUTH
MPAaKTUYECKYIO 3a71a4y B y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (HU3HMUECKUX
SIBJICHHI,

OIMCBIBATh U3YYEHHBIE CBOMCTBA TNl U (PU3NYECKUE SIBJICHUS, UCIIONb3Yys (GU3NUYECKNE BEITUUNHBI
(cpemHsis M MIHOBEHHAas CKOpOCTb Tejda IIpU HEPABHOMEPHOM JIBUKEHUH, YCKOpPEHHE,
nepeMelleHue, My Th, YriIoBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHUJIa TAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJieHHs, BEC Tela, HMMITYJIbC TeJa, HWMIYJIbC CHJIBI, MEXaHW4yecKkas pabora u
MOIITHOCTh, TIOTEHIMATbHASL SHEPTHUS Tela, OJHIATOTO HaJl MOBEPXHOCTHIO 3€MIIH, MOTCHIIHAIbHAS
SHEPrus C)KaTOW NPYKUHBI, KHHETUYECKAs HHEPTHUs, MOJIHAS MEXaHWUYEeCKasl SHEPrHs, NepuoJ H
YyacToTa KoJeOaHuH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MIOKA3aTEIb
IIPEJIOMIIEHUS CPeJibl), IPU ONMUCAHUY MIPABUIBHO TPAKTOBATh (U3NUECKUN CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, 0003HAUEHHUs U €AMHUIBl (GU3NYECKUX BEIMYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME
JAHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUYECKUE SIBICHUS U MPOLECCHI, UCIIONIb3YS 3aKOH COXPAaHEHMS
SHEpPIUH, 3aKOH BCEMHPHOIO  TATOTEHMs, MNPUHLMII  CYNEpPHO3ULUH  CHJI, HPUHIMI
otHocuTesbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOHBI OTPAXKEHUS
U TPEJIOMJICHHUSI CBETa, 3aKOHbI COXPAHEHHUS 3apsJA0BOrO M MAaCCOBOTO YHUCEN IPH SIEPHBIX
peaknusx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alHChIBATH  €ro0
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSICHATh (hU3MYECKHE IMPOLECChl W CBOMCTBAa Tel, B TOM 4YHUCIE M B KOHTEKCTE CHUTyallui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUUYUHHO--CIEICTBEHHBIC CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKHUX [IaroB C OMOpPOH Ha 2—3 HM3YYEHHBIX CBOMCTBAa (U3UUECKUX
SBJICHHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTb pacy€THbIE 3a/1a4M (OMMPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOIb3Ys 3aKOHBI U
dbopmynbl, CBsi3bIBarOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud
3aIUCBIBaTh KPAaTKOE YCJIOBHE, BBISIBISATH HEJOCTAIOIINE WM M30BITOYHBIE ITaHHBIE, BHIOMPAThH
3aKOHBI W (QOPMYIIBI, HEOOXOIMUMBIE JUISI pEIIeHHs, TPOBOIUTH pPACYETHl W  OLEHHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaUeHHs (PU3MUeCKON BEIIMIHHEI,

pacrio3HaBaTh TPOOJEMBI, KOTOPBIE MOXXHO PpEIIMTh TPH IOMOIINA (QHU3MUYECKUX METOOB,
WCTIONB3Yysl OIUCAHWE WCCIECNOBAHUS, BBIACTATh MPOBEPIEMOE TPEATION0KEHUE, OICHUBAThH
MPaBUIBHOCTh TOPSAIKA TIPOBENEHUS WCCICIOBAHUS, JENaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PHU3MUYECKUX SBICHUH WM (QU3UYECKUX CBOWCTB TeI
(m3y4yeHune BTOporo 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DHEPTUH, 3aBUCHMOCTH II€PHOAA
KoJIeOaHWH TPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Ibl MaJibIX KoJIeOaHUM, MPSAMOIMHEHHOE paclpOCTpaHEHHE CBETa, pa3jiokeHue Oenoro
CBETa B CIEKTpP, U3y4EHHE CBOHCTB M300pa’ke€HHs B IJIOCKOM 3€pKaje M CBOWCTB M300pa)kKeHUs
npeaMera B coOMparomieil IH3e, HaOIt0/IeHHEe CIUIOIIHBIX M JTMHEHYaThIX CIIEKTPOB M3IY4YEHUs):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 00OpYyJOBaHUS, OMHMCHIBATH XOJ
OTIBITA ¥ €T0 PE3YNbTaThl, POPMYIUPOBATH BEIBOJIBL;

MPOBOJIUTH TMPHU HEOOXOIUMOCTH CEPUI0 MPSIMBIX H3MEpPEHHH, OIpenelss CpeaHee 3HaueHHe
U3MepsieMoil BeNMW4HMHBI ((POKYCHOE paccTOsHHE COOMpAOLIe JMH3BI), 0OOCHOBBIBATH BBHIOOD
crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOOopa);
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MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpeHU# (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHXKEHHMU 0€3 HavyaJbHOMH
CKOpOCTH, MEpHOAA KoleOaHUH MaTeMaTHYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpPaKEHMsI CBETa OT yIjla HaJEHUs U yIja HpeJOMJICHUs OT yIyla HaJeHHs): IUIaHUpOBATh
UCCIIeIOBAaHKNE, CaMOCTOSATEIIBHO COOMpAaTh YCTAaHOBKY, (PUKCHPOBATH PE3YJbTATHI IOJYy4YECHHOH
3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJE TaOIULl U IpadUKOB, JeaaTh BBIBOABI IO pe3ysibTaTaM
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3UUECKUX BEIMYMH (CPEIHSIsl CKOPOCTh U YCKOPEHHE Telna
IIPY PaBHOYCKOPEHHOM JIBUKEHMH, YCKOPEHHE CBOOOJHOIO MaJeHMs], XECTKOCTb NPY>KUHBI,
KOX(QPHUIMEHT TPEHUS CKOJIbKEHMS, MEXaHW4ecKas paboTa M MOIIHOCTb, YaCcTOTAa U TEPHOA
KoJ1e0aHui MaTeMaTH4YeCKOro0 U NPY)KMHHOI'O MAasgTHUKOB, ONTHYECKAsl CHUJIa COOMPAIOILEH JTMH3bI,
pPalMOaKTUBHBIA (DOH): TUIAHUPOBATH U3MEPEHUs, COOMpATh HKCIHEPUMEHTAIBHYIO YCTaHOBKY U
BBIIIOJIHATh U3MEPEHUS, CIIEAYys NPEUI0KEHHON MHCTPYKLUHU, BBIUUCIATh 3HAYEHUE BEIMYUHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM MMOTPEITHOCTH U3MEPEHUN;
co0JIr01aTh MpaBmiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YYEHHBIX (U3MYECKHX MOJEeH: MarepuaibHas TOYKa,
abCoOMIOTHO TBEPJOE TENO, TOYCUHBI MCTOUHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIEIb
aToMa, HyKJIOHHAasi MOZI€JIb aTOMHOT'O S,Apa;

XapaKTepu30BaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHMYECKHX YCTPOMCTB C
ONoOpoil Ha uX omnucaHus (B TOM 4MCIE: CIUAOMETp, JATYUKHU IIO0JIOKEHHs, PAcCTOSIHUA WU
YCKOPEHHs, paKera, »HXOJOT, OYKH, TIepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCIONB3Ysl 3HAHUS O CBOWCTBAX (PH3WYECKHUX
SIBJIGHUN U HEOOXOIUMbIEe (PU3NUYECKIE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTH4YHbIE PHCYHKHM M3YyYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOIMUECKUX MPOLECCOB IPU PEUIEHUH Y4eOHO--TIPaKTUYECKUX
3a/1a4, ONTHYECKHUE CXEMbI JJI MOCTPOEHMsI M300pakeHUH B IJIOCKOM 3€pKaje M coOuparomeit
JIMH3E;

MPUBOJUTH TPUMEPHI (HAXOAUTh WH(GOPMALMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BAHUS
(¢u3NyYecKrX 3HaAHUM B MOBCEIHEBHOM JKMU3HM Ul oOecriedeHusl 0€30IacHOCTH MpHU OO0paIEHUH C
npubopaMy M TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0pOBbS U COOMIOACHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’KaIOLLEH Cpefe;

OCYILIECTBIATh MOUCK HMH(pOpMauuu (U3NYECKOro coaepxkaHus B VHTepHeTe, caMOCTOATEIbHO
(dbopMynpys TOUCKOBBIM 3ampoc, HaXOAWThb IyTH ONPEIENIEHHS JOCTOBEPHOCTH MOJIYyYEHHOU
nH(}OpPMAaILIMY HA OCHOBE UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IIPU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO--TIONMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHbIE MaTepHualbl, pecypchl ceTh WHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTHpPOBAHMUS TEKCTa, NpeoOpa3oBaHus HHGOpMAMM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U YCTHbIE COOOIIEHHS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJAEP)KAHUSA, NYOJIUYHO TMPENCTaBIsATh pPe3yJbTaThl
MPOEKTHOM WM HCCIEAO0BATENbCKON JEATeIbHOCTH, MPH ATOM T'PAMOTHO HCIOJIB30BaTh
M3YyYEHHBIN MOHATUIHBIN anmapar U3y4yaeMmoro pasjaena (U3MKH U COMPOBOXKIATH BBICTYIJICHHUE
Ipe3eHTaIMel ¢ yaéToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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4 TEMATUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA
AKAJIEMUYECKHX YACOB, OTBOAUMBIX HA OCBOEHME KAXKJION

TEMBbI
7 KJIACC
N O PRI IO ey 2O (b
porp 4ACOB p pecyp
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKOIIEr0 MUPa
bu6mmoreka [JOK
1.1 (o) - 2
H3HKa ~ HayKa O pHpoae https://m.edso00.ru/7f416194
bubmuoreka [JOK
1.2 D 2
HBIHCCIHIE BETITIHMHbL https://m.edso0.ru/7f416194
13 EcTecTBeHHOHAyUHBIN METO/ 2 bu6mmoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo paszneny 6

Pa3znea 2. [lepBoHayaibHble CBEeHUS 0 CTPOEHUHU BellleCTBA

2.1 CtpoeHue BelECTBA 1 bubmmorexa [JOK
' p HI https://m.edso0.ru/7f416194
99 JIBrMKeHHE U B3aUMOJICHCTBUE 2 bubmuoreka [JOK
' YaCTUI[ BELIECTBA https://m.edso0.ru/7f416194
2.3 ArperarHble COCTOSHUS BEIIECTBA 2 bubmmorexa [JOK
' P B https://m.edso00.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej
3.1 MexaHnueckoe IBUKEHUE 3 bubmorexa HOK
' g https://m.edso0.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTD 4 bubmmorexa [JOK
' CPHHA, Macea, TIoTHOC https://m.edso00.ru/7f416194
bu6mmoreka [IOK
) .B 14
3.3 Cruna. Brer cu https://m.edso0.ru/7f416194
Hroro no pasneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

11| tpremm e, mmmoora 3 PumoreallOK
, épa eJIaMH, XKHJIKOC https://m.edso0.ru/7f416194
U rasaMm
but6mmorexa [{OK
4.2
JlaBieHHe XKHUIKOCTH S https://m.eds00.ru/7f416194
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bubmuoreka [JOK

4, A
3 TMOC(epHOC AaBICHHE 0 https://m.edsoo.ru/7f416194
44 JleicTBuE KUAKOCTH U ra3a Ha 7 bu6mmoreka [JOK
' HOTPY>XEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Pa3znen S. Pabora u MOIIHOCTL. JHeEpPrus
bubmuoreka [JOK
| P
> a00Ta ¥ MOIHOCTS 3 https://m.edsoo.ru/7f416194
5.9 IhOC 11 AexaI 5 bu6mmoreka [JOK
. THIC MEXaHU3MBI
P https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexartiriecias dHepris 4 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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8 KVIACC

No 11/ HaumeHoBaHue pa3iesioB u KouaunvecTBo JaekTpoHHbIe (HU(pPOBbHIE)
) TeM MPOrpaMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypPChl
Pa3pen 1. TerioBble siBJIeHUSA
bubmuoreka [JOK
1.1 C i 7
TPOCIHE M GROTICTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21
SIUIOBLIC HpONecehl https://m.edsoo.ru/7f4181ce
Wtoro mo paszneny 28

Pa3zne 2. DiiekTpuyeckrue 1 MAarHUTHbIE SIBJICHUS

DNEeKTpUUECKUE 3apsAbl.

bu6mmoreka [IOK

2.1 7
3ap MGHHUB 1 Tena i ux https://m.edsoo.ru/7f4181ce
B3aUMOJCHCTBHUE
99 [ToCTOAHHBIN JIEKTPUUECKUI 20 bubnnoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 M 6
ATHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DEKTPOMATHHTHAS KLY KUHA https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaundecTBoO
HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM pPOBbLIE)
Ne n/m 9JacoB
TeM MPOrpaMMbl o0pa3oBaTejibHbIE PeCypChl
Pa3zgen 1. Mexanu4deckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE U 10 bu6nuoreka [IOK
' CII0COOBI €0 ONKUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.2 B I 20
SanmoencTBie el https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.3 3 10
AKOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bubmuorexa [JOK
2.1 M §) 7
CXARHICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M ) 8
CXBHHHECKUE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nes 3. DiiekTpoMarHuTHOE MOJI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U 6 bubmuorexa [HOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znean 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI paclpoCTpaHEHUs CBETA 6 bubmmorexa LOK
' OHPT PACTIPOCTPATICHIA CBC https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
4.2
JIMH3BI M ONTHHECKHE NPHOOPSI 6 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Genoro ceeta B 3 bubmuorexa [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBI€ SIBJIEHUA
51 Hcnyckanne u noraonieHme 4 bubnuotexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 bubmmorexa LOK
' POCHIE ATOMHOTO AP https://m.edsoo.ru/7f41a4a6
5.3 S nepHbie peakuu 7 bubnuoteka [JOK
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Wroro no pazueny 17
Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IIUIT MOYJIb
6.1 [ToBTOpEHME COEepKaHUs Kypca 9 bubmuorexa [JOK
' ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME

5. YYEBHO-METOANYECKOE OBECIIEYEHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
®duzuka: 7-9 xknaccel/ [1épeimkun W. M., UBanos A. U., M., «IIpocBenienue»
CoOopnuk 3ama4 o ¢pusuke 7-9/ [éprpimkuna A. B., M., n3nateascTBO «IK3aMEH
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Metoauueckue pekomennanuu 7-9 knaccel / YUepnukosa O. A., 'manenkosa C.

H., Kyapssues B. B., M., uznarensctBo «IIpocBemenuey, 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

buoauoreka IHOK :

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

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

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