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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTelibHOM mporpammel, mnpenacraBieHHbIx B GT'OC OO0, a takxke ¢
yu€ToM denepanbHOl paboueill mporpaMMmbl BocnuTaHus v KoHIenuu mpenojaaBaHus
y4eOHoro npeamera « Dusukay.

Copepxanue mnporpaMmbl 1o (U3MKE HampaBleHO Ha (QopMHUpOBaHUE
€CTECTBEHHOHAYYHOU I'PAMOTHOCTH O0YYaIOUIUXCsl M OPraHU3aUI0 U3yYeHHs (PU3UKU Ha
NesITeIbHOCTHOM ocHOoBe. B mporpamme mno ¢u3uke yuuTHIBAIOTCS BO3MOXKHOCTH
ydyebHoro mpeamera B peanusauuu TpeboBanuit dPI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM U METANpeIMETHBIM pe3ysbTaTaM OOYyYeHHMs, a TaKKe MEXIpPEIMETHbIE
CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHwUs.

[Iporpamma mo Qu3uke ycTaHaBIMBAET paclpejaesieHue yueOHOro marepuaia o
rojgam oOydeHus (1o Kjaccam), MpeajaraeT NpuMEpHYIO MOCIIeI0BaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH paboyeil mporpaMMBbl 10 y4eOHOMY MpeIMETY.

duznka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI Jie)KaT B OCHOBE MPOIECCOB U SIBICHMUIA,
U3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHUEH W (HU3HUEeCcKOW reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUPa, MPEJOCTaBIIsIeT Hanboiee SCHbIe 00pa3Libl
NPUMEHEHHUS HAYYHOTO METOJa MO3HAHUsS, TO €CTh CHO0c00a MOJIY4YEHHUS JOCTOBEPHBIX
3HaHUU O MUDE.

Opna w3 TmIaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIero
o0Opa3oBaHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYUYHOUN IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronmxcs.

Nzyyenne ¢usmku Ha 0a30BOM YpOBHE NPEIIONAraeT OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTE€PU3YIOIIUMHI €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® HHTEPNPETUPOBATH JAHHBIE M HMCIOJIb30BAaTh HAay4YHBIE JI0KA3aTEJIbCTBA
JUTS TIOJTy4E€HUS] BBIBOJIOB.

enu nzyuyenus Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs OMpEIeICHbI
B Konmemnuuu npenonaBanusi y4deObHoro mpenvera «Du3uka» B 00pa30BaTEIbHBIX
OpraHu3aLusax Poccuiickoit Oenepanuu, peATU3YIOLINUX OCHOBHBIE
o0meoOpa3oBaTenbHble  MpOrpaMMbl,  yTBepkaAEHHOW  pemenueM  Koseruu
MunuctepctBa npocsenienus Poccuiickoit @eneparuu (rporokon ot 3 aexadps 2019 r.
Ne [1K4BH).

ey udyyenus: GU3NKH:



e [pUOOpPETEHHE MHTEpPECAa U CTPEMJICHUSI 00yYarolMXcs K HAyYHOMY HM3YUYEHUIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MNPEACTABICHUM O HAYYHOM METOJAE MO3HAHMS U (POPMUPOBAHUE
HCCIIEI0BATENbCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHMSI KakK pe3yJibTaTa H3y4YeHUs OCHOB
CTpOEHUs MaTepUH U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHHME TPEICTAaBICHUN O poid (U3MKK Uil Pa3BUTHS JIPYTrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

® pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiel nmpodeccuoHanbHOU
NeSITEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy 00yYEeHHIO B
3TOM HaIlpaBJICHUU.

JlocTimkeHne 3TUX liefeld mporpamMmsel 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHusl 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

e [pUOOpETeHHE 3HAHUN O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, SJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

® [pUOOpPETEHHE YMEHUU OIUCHIBAaTh U OOBSICHATH (PU3MUECKHE SIBICHUS C
UCIOJIb30BAHUEM TOTYYCHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIICHMs MPOCTEHIINX PACUETHBIX 3a7a4 C HUCIOJIb30BaHUEM
(u3nUecKux Mojeseil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOMIOJATh NPUPOIHBIC SIBJICHHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTBI M JIKCHEPUMEHTAIbHBIE  HUCCIEAOBAHUA  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e ocBoeHHE NpUEMOB paboThl ¢ HHPoOpManued (GU3NUECKOro CoJepKaHus,
BKJIOYasi MH(POPMAIMIO O COBPEMEHHBIX JOCTIKEHUSAX (HU3UKU, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE UH(OPMAIIUH;

® 3HAKOMCTBO CcO cdepamu TpohecCHOHAIBHON NeATeNbHOCTH, CBS3aHHBIMU C
(U3HUKON, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSIX
(bu3nuecKoi HayKH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YypOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/Iem0), B 8 kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 uaca B HeIeNioO).

[Ipemnaraemplii B mporpamMmMe 1o Gu3uKe MepedeHb Ja00paTOPHBIX paObOT M OIBITOB
HOCUT PCKOMCHIATEIbHBIA  XapakTep, YYHTEIb JeJacT BBIOOP  MPOBEIACHHUS
nabopaTopHBIX pabOT U  ONBITOB C YUYETOM HHIUBUIYAINBHBIX OCOOEHHOCTEH
oOydaromuxcsi, CHHCKa OJKCIEPUMEHTANbHBIX 3aJlaHui, Tpe/laraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO 2K3aMeHa 1o (Pu3uKe.



COJAEPKXAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUM OKPYKAKOLIEr0o MUPA.

O®uszuka — Hayka O npupozae. SBineHnsa npupoxabl. PU3NUECKUE SABICHHUS:
MEXaHNYECKHE, TEIUIOBBIC, AIEKTPUUECKAE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duznyeckue BeIUUUHbI. M3mepenne pundyeckux BenrunH. Ouzndyeckue npuOopshl.
[TorpemHocTs n3mMepeHuii. MexayHapoaHasi CUCTEMA €IMHHILL.

Kak ¢u3uka w  Jpyrue  ecTeCTBEHHble  HAayKHM  M3y4aloT  MPUPOLIY.
EcTecTBeHHOHAY4YHBI METO] MO3HAHUS: HAOJNIO/IEHUE, TOCTAHOBKAa HAYYHOrO BOIIPOCA,
BBIJIBUKEHHUE THIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUIOTE3, OObSICHEHHE HAa0II01aeMOT0
siaeHus. Onucanue GU3NUEeCKuX sIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®usnueckue MNpuOOPHl W TMpoleaypa MPsAMBIX H3MEPEHUI aHaJIOrOBBIM U

U (GpOoBBIM TPUOOPOM.

Jlabopamopuusie padbomul u onvimol.

OnpeneneHue LEHbI AeTECHUS HIKAIbl U3MEPUTEIHHOTO MPUOOpa.
N3mepenne paccTossHUM.

N3mepenune 06bEMa )KUIKOCTH B TBEPAOTO TEA.

Ornpenenennie pa3sMepoB MajbIX TEN.

N3mepenue temriepaTypsl Npy MOMOIIM >KMJIKOCTHOTO TEPMOMETpa U JaT4yuKa
TEeMIIEpaTyphl.

AN

6. [IpoBeneHue wuccienoBaHUsT TO TPOBEPKE TUIOTE3bI: JalbHOCTH TMOJETA
HIapyKa, MyIIeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE, UeM OOJIbIIIe BHICOTA MTyCKA.

Pa3znea 2. IleppoHavajibHble CBeIeHNSI 0 CTPOCHUU BellecTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mmepbl. OMBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHHUE BEIECTRA.

JIBmxenune yactuil BemiectBa. CBsSI3b CKOPOCTH JIBUKEHUS YACTHIL C TEMIIEPaTypoHl.
BbpoynoBckoe neuxenue, nuddysus. BzanmoaeiicTBre YacTHI BEIIECTBA: IPUTSHKEHUE U
OTTaJIKUBAaHHUE.

ArperaTHbple COCTOSHUSI BEILECTBA: CTPOCHHE Ta30B, KHUAKOCTEH H TBEPIBIX
(KpucTaUTMUECKUX) Tel. B3auMOCBA3b MeXaAy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUAX M WX aTOMHOMOJIEKYJSIpHBIM CcTpoeHHeM. (OcoOEHHOCTH
arperaTHhIX COCTOSTHHI BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JIBHKEHUS.

2. HaGmonenue muddysum.

3. HaOmroneHue sBIICHHH, OOBACHSIONIMXCS TPHUTHKCHUEM WM OTTAJIIKUBAHHEM

YaCTHII BEIIECTBA.
Jlabopamopuwvie padbomul u onvimul.
1. Omuenka quameTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHueM (oTorpaduii).



2. OnbITH IO HAOTIOACHUIO TETUIOBOTO PACITUPECHHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHHIO JICHCTBUS CHIT MOJICKYJISIPHOTO TTPUTSHKCHHUS.
Paznea 3. /IBu:keHune v B3auMoieiCTBHE TeJl.
Mexanunueckoe aBuxkeHue. PaBHOMepHOE U HepaBHOMEpHOE JBukeHue. CKOPOCTh.
CpenHsist CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUH. Pacu€r myTH U BpEMEHU JBUKCHUSI.
SlBnenne wWHepUMU. 3aKOH HWHEpUUU. B3auMojelcTBHEe Tel Kak MpUYMHA
W3MEHEHUsI CKOPOCTH IBHMKEHUS Tel. Macca kKak Mepa MHEPTHOCTH Tena. [ImoTHOCTH
BemiecTBa. CBsI3b MJIOTHOCTH C KOJIMUYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIECTBA.
Cwita kak xapakTepucTuka B3zauMmozeincTeus ten. Cwiia ynpyroctu U 3akoH ['yka.
N3Mepenne cuitbl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHUE TIATOTEHUS U cuiia TshkecTr. Cuiia
TSOKECTH Ha Jpyrux rmianerax. Bec tema. HeBecomocts. CrioxkeHne cuii, HapaBJICHHBIX
no oaHou mnpsamoil. PaBHonelctByromas cwi. Cuna TpeHus. TpeHHe CKONbXKEHUS |
TpeHHe NoKosA. TpeHue B MpUpPOJIE U TEXHUKE.
Hemoncmpayuu.
HaGnronenre MeXaHHYECKOro JBMYKCHHMS Tela.
N3Mepenne cKopocTH NpsIMOTMHEUHOTO JBUKEHUS.
HabGmronenue sBiaeHus: HHEPIUU.
HabGmtoienre u3mMeHeHust CKOpOCTH MPHU B3aUMOICHCTBUM TEIL.
CpaBHeHHME MacC IO B3aUMOJICHCTBHUIO TEI.
Ciio’keHue CuJjl, HalpaBJIEHHbBIX IO OJHOW MPSIMOiA.
Jlabopamopusie padbomel u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHS (IIapuUKa B IKUIKOCTH,

ok wnpE

MOJIEJH JEKTPUUECKOT0 aBTOMOOWIISL U TaK Jaee).

2. OrmpeneneHue CcpeiHEed CKOPOCTH CKOJBXEHHUS Opycka WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.

3. Ompezenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTb  pacTshKeHus  (Iedopmarun)
IPY>KUHBI OT NPUII0KEHHOUN CHUJIBI.

5. OmbIThL, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca
TeJa U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBienue TBEPABIX TeJl, AKMIAKOCTEl U ra3oB.

Hasnenne. CrocoObl yMEHbIIEHUS W YBEIMYCHHUs JAaBieHud. JlaBieHue rasa.
3aBUCUMOCTD JIaBJICHUA raza oT o0bEMa, TemnepaTypsl. llepenada naBneHus TBEPABIMU
TeaMH, JKUJIKOCTAMM U Tra3zaMu. 3akoH Ilackansa. IlHeBMarnueckue MalIvHBIL.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TiayOuHBL. [HapocraTudeckuil mapajiokc.
CooOmatoruecs: cocyabl. [ uapaBnnyeckue MeXaHU3MBbI.

Atmocdepa 3emmu u arMmocdepHOoe nAaBieHHe. [IpUUYMHBI CYIIECTBOBAHUS
BO3ymHOM 06o0souku 3emuu. OnbiT Toppuuennu. M3mepenue atMocepHOTO JaBICHHSL.
3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr mms
W3MEpEeHUs: aTMOC(EPHOTO JTaBICHHS.

JlelicTBHE KMAKOCTH M Ta3a Ha IMOrpyKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

JHemoncmpayuu.
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3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

[lepenava naBieHUs KUAKOCTHIO U Ta30M.

CooOmiatonyecs: cocyabl.

I'mppaBimueckuit mpecc.

[IposiBnenue neiicTBust aTMOC(EPHOTO TaBIICHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BbEMA MOTrPyKEHHOM 4YacTU Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOMW JKHUJIKOCTH.

YcnoBue 1uiaBaHWs TeN: IUIABAaHUE WM NOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U JKUJIKOCTH.

Jlabopamopuusie padbomel u onvimol.

1.

Pa

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJEe OT 00bEMa MOrpyXEHHOM B
J)KMJIKOCTh YaCTH TEJa.

Ornpenenenrie BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOLIEH HA TEJI0, MOIPYKEHHOE B
KHIKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKMBAKOLICH CHUJIbI, JIEMCTBYIOIIEH HA TEJIO B
J)KMJIKOCTH, OT MAaCChI T€Ja.

OnbIThl,  JIEMOHCTPUPYIOUIME  3aBUCHUMOCTH  BBITAJKUBAIOUIEH  CHJIBI,
JEHUCTBYIOIIEH Ha TENO B >KHAKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIAKOCTH
YaCTH Tejla U OT INIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHHUE JOJKU U ONPEICIICHUE €€
rpy30M0AbEMHOCTH.

3nen 5. Pabora u MOIIHOCTb. JHEPrus.

Mexanunueckas pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: pblUar, O6JOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBECHS

pbIdara.

[Ipumenenne npaBWiia paBHOBECHsS pbluara K OJOKYy. «30J0TOE MPaBUIIO»

mexanuku. KIT/[ mpocTeix MmexanusmoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanudeckas 3Heprus. Kunetnueckas u noteHuanbHas sHeprus. [IpeBpaiienue

OJIHOTO BHJIa MEXAHUYECKON SHEPrUM B APyroi. 3aKOH COXpPAHEHUS SHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomel u onvitmol.

1.

2.
3.
4,
8 KUIA

Pa

Omnpenenenrie pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBUKECHHH Tella IO
TOPU30HTAJIBHOW MOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.

N3amepenne KII/1 HakIOHHOM NIIIOCKOCTH.

N3ydeHue 3ak0HA COXpaHEHUSI MEXaHUUYECKON YHEPIHUU.

CC

3aet 6. TemioBbie AIBJICHUA.

OCHOBHbBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOEHUs BEILECTBA.

Macca

U pa3Mepbl aToOMOB M MOJeKyJl. ONbITbl, MOATBEPKIAIOIIME OCHOBHBIE

IIOJIOXKCHUA MOJICKyJI?[pHOKI/IHeTH‘ICCKOﬁ TCOpUM.



Mopenn  TBEpPHOrO, JKHMIKOTO M  ra3000pa3HOrO  COCTOSHUN  BEILECTBA.
Kpucrannmmueckue u amop¢ubsie Tena. OObsSCHEHHWE CBONCTB Ta30B, XUAKOCTEH U
TBEPABIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON Teopun. CMaunuBaHue
Y KallWUISIpHBIE sIBIeHMs. TEerioBoe pacliupeHne U CxaTue.

Temneparypa. CBsizb TemMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO JIBUKEHHUS YaCTHULI.
Buytpennsis sneprusi. CriocoObl M3MEHEHMsI BHYTPEHHEH 3HEpruu: TerJionepenada u
coBepuieHue paboTel. Buapl Temonepenayu:  TEIUIONPOBOJHOCTb, KOHBEKLUSA,
U3ITyYEHUE.

KonnuectBo TemioTsl. YaenbHas TEIIOEMKOCTh BeELIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHME TeIuioBoro Oamanca. [lnmaBieHue M oTBepjeBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJelbHas TemioTra IulaBieHud. IlapooOpa3oBaHue u
koHgeHcauus. HMcmapenue. Kumenue. VYnienpHas  Teruiota  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEpaTypbl KUMEHHS OT aTMOC(EpPHOro aBIIECHUS.

BrnaxunocTs Bo3ayxa.

DHeprust TOIUIMBA. Y JIebHas TeII0Ta CrOpaHusl.

[Tpuniuns! padotsl TemnoBbix Asurareneit KI1J[ termnosoro nsurarens. TemnoBsie
JIBUTATENU U 3alIUTa OKPY>KaoIen Cpeibl.

3aKOH COXpaHEHUS U MPEBPALEHUS YHEPTUH B TETIOBBIX MpoIeccax.

Hemoncmpayuu.

Habumonenrne 6poyHOBCKOTO IBHKEHUS.

Hab6monenue nuddyzun.

Habmroenue siBiieHni cMaylBaHUs U KalTWJUIPHBIX SIBIICHUM.
HaGumroieHre TernioBoro paciumpeHus Tel.

N3menenune naBiieHus rasa Npu HM3MEHEHUHM O00bEMa M HArpeBaHUU WIH
OXJIAXKACHUH.

[IpaBuiia u3smMepeHust TEMIEPATYPHL.

Buasl Tennonepenayn.

OxmnaxaeHue Mpyu COBEpPIICHUH pabOTHI.

. HarpeBanwue npu coBepiiieHuu paOoThl BHEITHUMH CHIIAMHU.

10 CpaBHeHUE TEIIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaOmroieHME KUTIEHUS.

12. HabmoieHre MOCTOSIHCTBA TeMITepaTyphl MPH TUIABJICHUH.

13. Moienu TEIUIOBbIX JIBUTATENIEH.

Jlabopamopuuvie pabomel u onvitmol.

1. OmnbIThl O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.
2. OmnbITHI 1O BBIPALIUBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM HJIU caxapa.

g~
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3. OmbITHI MO HAOJIOICHUIO TETJIOBOTO PACIIUPEHHSI Ta30B, JKUIKOCTEH U TBEPIBIX
TelL.

4. Ompenenenue naBJieHUs BO3AyXa B OaJUIOHE MINPHUIIA.

5. OmbIThI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUSI BO3yXa OT €ro o0béMa u
HarpeBaHus WA OXJIaXKICHUS.

6. I[IpoBepka rumoTe3bl JMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOWKA YXKUIKOCTH B
TEPMOMETPUYECKON TPYOKe OT TeMIepaTyphl.



7. HaGOmionenne W3MEHEHHS] BHYTpPEHHEW OHHEpruM Tela B  pe3yJibTare
TEIJIONEepeiadyr U pabOThl BHEIIHUX CHUJL.

8. HccnenoBanue siBJICHHS TEIUIOOOMEHA MPU CMENIMBAHUHM XOJOTHOW W TOpSiUCH
BO/IBI.

9. Ompepaenenne KOJUYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW TPU TEILIOOOMEHE C
HarpeThiM METATUYECKUM LIIUHIPOM.

10. Onpenenenne yaeapbHON TEITOEMKOCTH BEIIIECTBA.

11. UccnenoBanue mporecca UCIapeHust.

12. Onpenenenre OTHOCUTENHHON BIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIABJICHUS JIbJIA.

Paznen 7. DnekTpuyeckue 1 MATHUTHbIE SIBJICHUSA.

OnekTpuzanusa Ten. J[Ba poma dleKTpuuecKux 3apsanoB. BzaumoneiicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTD CHJTBI B3aUMOJICUCTBUS 3apSXKEHHBIX TEIl
OT BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXK]TY TEIaMH).

OnekTpuueckoe moje. Hampsk€HHOCTh  dnekTpuueckoro moisa.  [IpuHnmm
CYNEPIIO3UIIUH AIEKTPUICCKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu osnekTpuueckux 3apsaoB. ODJIEMEHTApHBIA DIICKTPUUECKUN  3apsl.
Crpoenue aroma. [IpoBOTHUKHM W TUANIEKTPUKU. 3aKOH COXPAHEHUS JJICKTPHUUYECKOTO
3apsna.

DJIEKTPUUECKUI TOK. YCIIOBHS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. McTOUHMKN
IOCTOSIHHOTO ~ ToKa. JIeHCTBUS AJIEKTPUYECKOTO ToKa (TEIyioBoe, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KHUJIKOCTSAX U razax.

Onektpuueckas uemnb. Cuna Toka. DieKTpuueckoe HamnpspkeHue. ConpoTHUBIIEHNE
IPOBOJIHUKA. YJEJIbHOE CONPOTHUBJIEHUE BeUIeCTBA. 3akoH Oma [y ydacTKa LENu.
[TocnenoBarenbHOE U MAPAIIEIBHOE COETUHEHNE TPOBOIHHUKOB.

PaGora u MomHOCTH  dBIeKTpUYeckoro Toka. 3akoH  Jlxoyns—Jlenma.
DneKTpuYecKre IeNu W MOTPEeOuTEeNH HSJeKTpuueckoid sHeprud B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHbIE MarHuThl. B3anmonelicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nosie. MaruuTHoe mnojie 3eMiid U €ro 3HaueHue js >ku3Hu Ha 3emuie. OmbiT Dpcrena.
MarHuTHoe MoJie 3IEKTPUYECKOro Toka. [IpuMeHeHue 31IeKTPOMarHUTOB B TEXHUKE.
JleficTBlie MarHUTHOIO MOJS HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb IMOCTOSHHOIO
ToKa. lcrnonb3oBaHHWE SIEKTpOABUTATENEl B TEXHUYECKHX YCTpPOMCTBaxX MW Ha
TpPaHCIIOPTE.

OnbiTel @apazes. SIBieHue 3jeKTpoMarHUTHOM wuHAYKIMU. [IpaBuno JleHma.
OnexrporeHeparop. CrocoObl MOMTYyUYeHUS AIIEKTPUIECKON IHEPTUU. DIEKTPOCTAHITUHN Ha
BO300OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tel.

JIBa pojia 3NeKTpUUYECKUX 3apsiIoB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEl.
YCTpolCTBO U JEHCTBUE AIEKTPOCKOIA.

DneKTpocTaTuyecKasi HHIYKIUS.

AN

3aKoH COXPAaHCHHA IJICKTPUICCKHUX 3apsA10B.



[IpoBOIHUKH U TUAIIEKTPUKHU.
MoaenupoBaHUE CUIIOBBIX JTUHUN 3JIEKTPUUECKOTO OIS
HcToyHnKH MOCTOSHHOTO TOKA.
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. JleHcTBuUs 3IEKTPUYECKOrO TOKA.

10 DNEeKTPUUECKHUI TOK B )KUJKOCTH.

11.T"a30BbIit pazpsi.

12. VI3mepeHune CHiTbl TOKa aMIIEPMETPOM.

13. I3mepenue 3IeKTPUIECKOTO HAMPSKEHUST BOIBTMETPOM.

14.Peoctat u Mara3uH CONpOTUBICHHM.

15. B3zaumoieiicTBrE MOCTOSHHBIX MAarHUTOB.

16. MonienrpoBaHre HEBO3MOKHOCTHU Pa3AeNiEHUs MOJIIOCOB MArHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MaraurtHoe noJjie Toka. DJIeKTPOMarHumr.

20. [leificTBME MarHUTHOT'O IOJII HA TPOBOJHUK C TOKOM.

21. DnekTpoABHUraTelb NOCTOSTHHOTO TOKA.

22.UccnenoBanue sIBIICHUS IEKTPOMAarHUTHON MHAYKIIUU.

23. OnbiTel Dapanes.

24.3aBUCUMOCTh ~ HAmNpaBJCHUs HMHIYKIMOHHOIO TOKa OT  YCJIOBHH
BO3HUKHOBEHHS.

25. DIIeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie padbomel u onvimol.

1. OmpiTbl 1O  HAOMIOMCHWIO  OBJEKTpU3AlMM Tel  HUHIAYKIHEH U
COTNPUKOCHOBEHUH.

2. WccnenoBanwe JNEWCTBUSA  IJCKTPUUYECKOTO TMOJS HA  TPOBOJHUKH
JTUDJICKTPUKH.

COopka u npoBepka paboThI JIEKTPUIECKON 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryIupoBaHUe CUITbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HUAYHIETO 4YEpe3 pPe3UCTop,
COTIPOTHBJICHUSI PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.
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7. OHBITBI, ACMOHCTPHUPYIOINIHUEC 3aBUCHUMOCTDL JJICKTPHUYCCKOI'O COIIPOTHBJIICHUA

IIPOBOAHWKA OT €I'0 AJIMHBI, IIOIIAaIN ITIOIICPCUHOIO CCUCHHUA U MaTCpualia.

8. IlpoBepka mpaBwia CIOXKEHHS HalpsSOKEHUH TPH  MOCIEI0BATEIHHOM

COCAUHCHHNU IBYX PC3UCTOPOB.

9. TlpoBepka mpaBwia Ui CHUJIBI TOKAa TPU MaApaUIEIBHOM COEJIUHEHUU

PE3UCTOPOB.
10. Onpenenenue pabOTHI IEKTPHUECKOTO TOKA, HIAYIIETO Yepe3 pe3UCTop.

11. OnpeneneHue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIIACISIEMOI Ha pE3UCTOPE.

12.VccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JaMIIOUKy,
HaIIpsDKEHUS Ha HE.

13. Onpenenenne KII/] narpesarens.

14. ViccnenoBanne MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSIHHBIX MarHUTOB.

oT



15. 3y4yeHre MAarHUTHOrO MOJSl NOCTOSHHBIX MarHUTOB MPU UX OOBEAUHEHHM U
pa3aeseHun.

16. MccnenoBanue ACUCTBUS SJIEKTPUICCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTbh CHJIbI B3aUMOJAECUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa M HANpaBJIEHUs TOKA B KaTyLIKE.

18. M3yuenne neiicTBHSI MAarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

19. KorctpynpoBanue 1 u3ydeHne paboThl SJEKTPOIBUTATES.

20. U3mepenne KIIJ1 anexTponBUTaTenbHON yCTaHOBKH.

21.0mBITBI  TIO  WCCIIEJIOBAHWIO  SBIICHUS  DJIEKTPOMArHUTHOW  WHIYKIIWU:
UCCleI0BaHNE U3MEHEHUN 3HaYEHUsl U HAIIPABJIEHUS UHIYKIIMOHHOIO TOKa.

9 KVIACC

Paszpnen 8. Mexanuueckue siBJIeHUsI.
Mexannueckoe — aBwkeHne.  MarepuanpHas — Touka.  Cucrema  OTcyéTa.
OTHOCUTEIBLHOCTh ~ MEXaHMYECKOrO0  JABWKEHUA. PaBHOMEpHOE  MOPSIMOJIMHEUHOE
nBrkeHue. HepaBHomepHoe mipsMosiuHENHOE nBUxkeHHE. CpenHsii W MrHOBEHHas
CKOpOCTb TeJia IPU HEPABHOMEPHOM JBUKCHUHU.
VYckopenue. PaBHOyckopeHHOe MpsiMoiinHelHoe JBukeHue. CBOOOAHOE MajeHue.
OmnpbiTel [Manunes.
PaBHOMepHOE nBUXKEeHHE 10 OKpykHOcTH. I[lepron u wyacrota oOpalueHus.
JIuneliHas v yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.
[lepBoiii 3akoH Hptorona. Bropon 3akoH Herotona. Tperuit 3akoH HproToHa.
[IpuHUHMI cynepno3uLUU CHIL
Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpPEHHMS CKOJIbKEHHUsS, CHIIa
TPEHUs MOKOsI, IPYTUE BUIbI TPEHUS.
Cuna TsDKeCTU M 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOpEeHHE CBOOOHOTO IMaJICHUSI.
JIBwxenne miaHer BOkpyr ComHua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
Heperpy3Ku.
PaBHOoBecue wmarepuanbHOM TOYKH. AOCOIIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIUIEHHON OCBhIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsKecTH.
Nmnynec Tena. M3MeHeHne wummyibca. MMIynbC cuiibl. 3aKOH COXpPaHEHHS
uMITyJbca. PeakTuBHOE IBM>KEHHE.
Mexannueckass paboTa U MOIIHOCTh. PaGoTa Cui TSXKECTH, YNPYrOCTH, TPEHUS.
Cas13b sHepruu u pabothl. [loTeHnnaapHas SHEPTHs Tena, MOAHITOrO HaJl TOBEPXHOCTHIO
3emuin. [loTeHnManbHas 3Heprust cxaTou npyxxunbl. Kunernueckas sHeprus. Teopema o
KUHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUH.
Hemoncmpayuu.
1. HabGmromeHne MeXaHHMYECKOTO JBIIKEHHS Tella OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHHME TyTei U TpPAaeKTOPHI JBWKEHHS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEN OTCUETA.

3. H3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIUHEHHOTO JBMKEHUSI.

4. HccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUXKEHUS.



7.
8.
9.

10.
11.
12.
13.

HaGmronenne qBuKeHUs Tea 1o OKPYKHOCTH.

HaGmoneHnne MexaHWYecKuX SIBICHUHM, NPOUCXOISIIMX B CHUCTEME OTCUYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHHU OTHOCHTEIBHO
KaOuHeTa (QU3HKH.

3aBUCHMOCTB YCKOPEHHs TeJla OT MAcChl TeJla U ACUCTBYIOLIEH Ha HETO CUJIBL.
HaGmronenne paBeHCTBa CUJl IPU B3aUMOJICHCTBUU TEll.

N3menenue Beca Tena Npyu yCKOPEHHOM JIBKEHUU.

[lepenava umnysibca Npyu B3aNMOJEHCTBUM TEIL.

[IpeoGpa3oBaHus S3HEPTUH NTPU B3aUMOJECHCTBUY TEIL.

CoxpaHeHue uMIyJbca Mpu HEYIPYroM B3auMOJIEHCTBUU.

CoxpaHeHue umnyJibca mpu abCOJIIOTHO YIPYTOM B3aUMOJCHCTBUY.

14. HabGnroieHre peakTUBHOTO JIBHXKCHHUS.

15.
16.

CoxpaHeHue MeXaHM4eCKON IHEPrUH MpU CBOOOJHOM IaJICHUU.
CoxpaHeHHME MEXAaHMYECKOW JHEPrHM MpU ABWKCHUU Tella MOJ JCHCTBUEM
pY>KUHBI.

Jlabopamopuusie padbomel u onvimol.

1.
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10.

11.

KoncTpyupoBanue Ttpakra Juis pasroHa W JalIbHEWIIEro paBHOMEPHOTO
JIBUOKCHHUS IIapUKA WU TEJEKKH.

Omnpenenenue cpeqHeil CKOPOCTU CKOJIbKEHHUSI OpycKa WM ABM)KCHMS IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

Omnpenenenre yCKOpeHUsT Tela IpU PABHOYCKOPEHHOM JBHXKEHHUHM 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUH 0e3 HayalbHOW CKOPOCTH.

[IpoBepka rumoTesbl: €ciy MPU PaBHOYCKOPEHHOM JBI)KEHHUU 0Oe3 HauajJbHOU
CKOPOCTH MHYTH OTHOCSTCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHU OJNHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHUSI CKOJIBKEHHUSI OT CHUJIbI HOPMAJIbHOTO
JABJICHUA.

Omnpenenennie kodhPUIeHTa TPEHUS CKOJIbKEHUS.

Ornpenenenre )XECTKOCTH IPYKUHBI.

Omnpenenenrie pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBUKEHHH Tella IO
TOPU30HTAIBHOW TOBEPXHOCTH.

Omnpenenenrie pabOThl CUJIBI YIIPYTOCTH NIPU MOIBEME TPy3a C UCTIOIb30BaHUEM
HETOJIBUYKHOTO U TTOJIBUKHOTO OJIOKOB.

N3y4enne 3aKkoHa COXpaHEHUs SHEPTUN.

Pa3znen 9. MexanuuecKkune KoJ1e0aHUA U BOJIHBI.
KonebarenpHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMM: TICPHO/I,

4acToTa,

aMIUIATy1a. MaremaTuyeckuid W TpYyXUHHbIA MaATHUKU. [IpeBpamenue

SHEPTHH MPHU KoJIeOATEITLHOM JABHUKEHHUU.

3aryxatomue konebanus. BouiHyxneHHsle konebanus. Pezonanc. Mexanuueckue
BoJHbI. CBOMCTBa MeXaHWYeCKUX BOJH. lIpomonbHble M momnepedHsle BONHBL. JlmHA



BOJIHBI U CKOpPOCThb €€ pacrnpocTpaHeHUsl. MeXaHW4yecKue BOJHBI B TBEPIOM Tele,
CEHUCMHUYECKHUE BOJIHBI.
3Byk. I'pomkocTh 3Byka U BbicoTa ToHa. OtpaxeHue 3Byka. MHPpa3Byk u

YIbTPa3BYK.
Jemoncmpayuu.
1. HaGmronenne xoneOaHUM Tea IMON OEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.
2. HaGmronenwue konebannii Tpy3a Ha HUTH U Ha TIPY>KUHE.
3. Habmionenne BBIHYKIEHHBIX KOJIeOaHUI 1 pe30HAHCA.
4. PacnpocTpaHeHHE MPOJIOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKycTHYecKui pe30HaHC.

Jlabopamopuusie padbomel u onvimol.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOAHUN MaTEeMaTHYECKOTO MasITHHUKA.
2. OmnpeneneHre 4aCTOTHI U MepUoa KOJeOaHUM MPYKUHHOTO MasSTHHUKA.
3. HccrnenoBanue 3aBUCUMOCTH TIEPHOJia KOJI€OaHUI MOABEIIEHHOTO K HUTH Tpy3a
OT JJTUHBI HUTH.

4. HccnenoBaHue 3aBHCUMOCTH Tepuoa KoJeOaHWUW MPYKWHHOTO MasTHHUKA OT
Macchbl rpys3a.

5. TIpoBepka HE3aBUCHUMOCTHU IepHoJia KojaeOaHUi rpy3a, MOABEIIEHHOTO K HHUTH,
OT Macchl rpysa.

6. OmbIThl, IEMOHCTPUPYIOIIHNE 3aBHCHUMOCTh NEpUoAa KojeOaHUW MpPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. U3mepeHue yckopeHusi CBOOOTHOTO Ma/ICHHUS.

Paznen 10. Di1ieKTpOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIIEKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX  BOJH. Illkanma snekTpoMarHUTHBIX BOdH. Vcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomel u onvimol.

1. V3ydyeHune CBOWCTB »SJIEKTPOMAarHUTHBIX BOJH C TIOMOIIbIO MOOWIBHOTO

tenedoHa.

Pa3zpnen 11. CBeToBbI€ SIBJICHHUS.

JlyueBasg moxens cBera. Mctounuku cBera. [IpssMOIMHENHOE pacipOCTpAHEHHUE
ceera. 3armenuss Connua u Jlynel. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomiienne cBeta. 3akoH npenomieHus: cBera. [loaHoe BHyTpeHHEE OTpa)kKeHUe
cBera. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHUYECKUX CBETOBOAAX.

JIunza. Xox mydeit B nmuH3e. OnTHyeckas cuctema ¢oroarnmnapara, MUKpOCKONa U
Teneckomna. ['na3 kak ontudeckas cucrema. bam3opyKkocTh U JallbHO30PKOCTb.



Pasnoxxenne 6enoro csera B crekTp. OnbiTel HetoToHa. ClojkeHue CreKTpabHbIX

uBeToB. /ucnepcus cera.
Jemoncmpayuu.
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[IpssMonMHENHOE PaCIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienne cBera.

OnTryeckuil CBETOBOJ.

Xox myuelt B coOuparomieit TmH3e.

Xox Jiydeil B pacCeMBarOLIeH JIMH3E.

[Tony4yenne n300pakeHU ¢ TOMOUIBIO JUH3.

[IpunHiun pefictBus Gporoanmnapara, MUKPOCKOIA U TEIECKOMa.

10. Mopens riasa.
11. PaznosxeHue 0emoro cBeTa B CIEKTD.
12.Tlony4yenue Gesnoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX [[BETOB.

Jlabopamopuusie padbomel u onvimol.
1.

HccnenoBanne 3aBUCUMOCTH yrjla OTpaK€HHs CBETOBOrO Jiyda OT yria
najeHUs.

N3yyenne xapakTepucTUK N300paxeHus MpeaMeTa B III0OCKOM 3epKalie.
UccnenoBanue 3aBUCMMOCTH yTja MPEJIOMIICHHUS CBETOBOrO Jyya OT yria
NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

[Tonyuyenne n300pakeHU ¢ TOMOUILIO0 COOUpAIOIEH JINH3bI.

Omnpenenenrie (OKYCHOTO PpAcCTOSHUST W ONTHUYECKOW CHJIBI CcoOuparomiei
JVH3BI.

OnBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSATHIO IBETAa MPEAMETOB NpHU UX HAOIIOJCHUU uepe3
[[BETOBbIE (PHIIBTPHI.

Pasznen 12. KBanToBbIE ABJICHHUS.
OmnbiTel  Pesepdopna w maHeTapHas Mojelb aroma. Mogenb aroma bopa.
Hcnyckanue u norjomeHne cBera aroMoM. KBaHTsl. JInHeWyaThie CIEKTPHI.

PamnoaktuBHOCTH. Anba, OeTa- U ramma-uznydenus. CTpoeHHe aTOMHOTO sJpa.
Hyxinonnas mozaens aromHoro siapa. M3otomnbl. PagnoaktuBHble mpespaiienus. [lepuon

IHojaypaciiaaa aTOMHBIX AOCP.
ﬂ,[[epHBIe PCAKIINU. 3aKOHBI COXpaHCHHUA 3apAa0BOIro 1 MaCCOBOI'O YHUCCII. 3Hepm;1

CBSI3U aTOMHBIX snuep. CBs3b Macchl M 3Hepruu. Peaknuu cuHTE3a M JAENEHUs sAep.
Ucrounuku sneprun ConHua U 3BE3.

Snepnass sHepreruka. JIeMCTBHUST pAaJIMOAKTUBHBIX M3JIYyYCHUH Ha IKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.
1.

2.
3.
4

CrexTpbl U3Ty4eHHs U TOTJIOUICHUS.
CreKTpbl pa3Iu4HbIX ra30B.

CrnexTp Bogopoaa.

Habmionenue TpekoB B kamepe Buinbcona.



5. Pabota cuérurika HOHU3UPYIOUIUX U3JTyUEHUH.

6. Perucrpanus nznydeHHs MPUPOIHBIX MHHEPAIOB U MPOTYKTOB.

Jlabopamopnuvie padomol u onvimol.

1. HaGmroneHue CIUIOUIHBIX U JINHEHYATBIX CIIEKTPOB U3IIyUECHHS.

2. HccrnenoBanue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (T10

¢dboTorpadusm).

3. U3mepenne paanoakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-00001AO M MOTYJIb.

[ToBTOpUTENHHO-0000IIAOMNKA MOYJb MpeJHa3HAYEeH i1 CHUCTeMaTH3aluu U
00001IEeHUST MTPEIMETHOTO COACPNKAHUS U ONbITA JEATEIbHOCTH, MPUOOPETEHHOTO MpHU
M3yYeHHH BCEro Kypca (QU3MKM, a Takke i1 TMOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY SK3aMEHY MO (PU3MKe ISl 00y4aroluXCcsl, BEIOPABIIUX 3TOT y4eOHBIN
MpeIMeT.

[Ipn wu3yuyeHUHM AAHHOTO MOAYJS PEATU3YIOTCI U CUCTEMATU3UPYIOTCS BUJIBI
JeSITEIbHOCTH, HAa OCHOBE KOTOPBIX 0OECTeuuBaeTcs JOCTH)KEHHE MPEIMETHBIX U
MeTarnpeIMeTHbIX TTaHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyetcs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIEJOBaHUS
SBJICHUN MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3HUECKUE SIBICHMUS,
MpPUMEHsST TOJIyYeHHbIE 3HAHMSI, pelaTh 3aJaud, B TOM YHCIE KAaueCTBEHHbIE U
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMNMAIBHO NEATETbHOCTHBINM XapakTep MJaHHOrO paszjelia peaau3yeTrcs 3a
C4€T TOTO, UTO OOYyYAIOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBICHATH (PU3MUECKHE
SBJICHUS B OKPY’Kalolllel MPUPOE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BAaTh HAYYHBIE METObI UCCIIEIOBAHUS (PU3NUECKUX SIBJICHUM, B TOM YHUCIIE
JUIS IPOBEPKH TUIIOTE3 U MOTYyUEHUSI TEOPETUUECKIX BBHIBOIOB;

OOBSICHATH Hay4HbIE OCHOBBI Hamboyiee BaXXHBIX JIOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HaNpUMep, NPAKTHUYECKOrO HCIOJb30BAHUS Pa3IUYHBIX HCTOYHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA TMPEBpAlIEHUS U COXPAHEHMs] BCEX H3BECTHBIX BHJIOB
SHEpPTUH.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3yyenne (u3Mku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMsI HAIPABIECHO Ha
JNOCTUKEHUE JIMYHOCTHBIX, METAllPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate m3yueHus (U3MKM Ha ypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y
oOyyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC Pe3yJIbTAaThl B YACTH:

e 1) naTpHOTHYECKOI0 BOCIIUTAHUS:

e [ MposBIEHHE HHTEpEeca K HMCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUCKOMN
(u3nuecKoi HayKH;

e [] [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpaaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e [] rOTOBHOCTh K AaKTHUBHOMY YYacTHUIO B OOCYXKIEHHHM OOIIECTBEHHO 3HAYMMbIX WU
ATUYECKMX TNPoOJieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHUUN
bu3uKy;

e [] 0OCO3HaHHE BaAKHOCTH MOPAJIbHO-3THUECKUX PUHIIMIIOB B JIEATEIHHOCTH YUEHOTO;

e 3))3CTeTHYECKOr0 BOCIIMTAHUS:

e [] BOCHpHUSITHE OCTETUYECKMX KadecTB (HU3MUecKOW Hayku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI O MMO3HAHMS:

e [] OcOo3HaHUE LIEHHOCTH (PU3MYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MUPA, OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHEHILIEH COCTABIISIONIEH KYIbTYpHI;

e [] pa3BuTHE HAy4yHOH I0OO03HATENBHOCTH, HWHTEpPECa K HCCIEA0BATEIbCKON
NeSITEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPHhI 310POBbSI U IMOLHOHAJIBHOI0 0J1ar0NOIyYusi:

e [] oOco3HaHHWE IIEHHOCTH 0Oe3omacHOro o0pa3a JKU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXKHOCTH IMpaBUJl OE30MaCHOTO MOBEACHHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMAITHUX YCIOBUSX;

e [] chopMHpPOBAHHOCTHh HaBbIKa pedUIeKCUH, PU3HAHUE CBOETO IpaBa Ha OIMUOKY U
TaKOT0 e MpaBa y JAPYroro 4yeaoBeKa;

e 6) TPyA10BOro BOCIMTAHMS:

e [] aKTHMBHOE YydYacTH€ B pEIICHWHM TNPAKTHUYECKUX 3a7a4 (B paMKax CEMbH,
o0pa3oBaTEeNIbHON OpraHMU3allli, ropoja, Kpas) TEXHOJOTHYECKOW W COLUaIbHOU
HaNpaBJICHHOCTH, TPEOYIOLMX B TOM YHCIE U (PU3NMYECKUX 3HAHUM;

e [] yHTEpec K MPaKTUYECKOMY M3yUYCHHIO podeccuil, CBI3aHHBIX ¢ (PU3UKOIA;

e 7) 3K0JIOTHYeCKOIr0 BOCIIMTAHMSA

e [] opueHTalnMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHHUM Ui pelIeHus 3ajad B o0nacTu
OKpyXarolle cpeapl, IUIAHUPOBAaHUS IIOCTYIKOB U OLIEHKM MX BO3MOXKHBIX
MOCJIEACTBUM ISl OKPYKAIOIIEH CPELBI;



e [] oco3HaHME IJIOOATBHOIO XapakTepa HKOJOTMYECKHUX MpoOJIeM U NyTed uX
pelIeHMS;

e 8) axanTanum K M3MEHSIIOIIHUMCS YCIOBUAM COUMATIbHOI U IPUPOAHOM Cpeabl:

e [] NOTPEOHOCTh BO B3aUMOJEWUCTBHM IPHU BBITOJHEHUN HCCIEIOBAHUN M NPOEKTOB
(u3MUeCcKON HAIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e [] IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATENbHOCTD;

e [] norpeObHOCTh, B (OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaxX U SIBJICHUSIX;

e [] oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEM B 00JacTH
¢bu3uKy;

e [] TUIaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3NUYECKUX 3HAHUM;

e [] cTpemiieHHME aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPUPOABI, OOLIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCIIOJIb30BAHUEM (PU3NUECKUX 3HAHMIA;

e [] OlEHKa CBOMX JIEUCTBUI C yUETOM BIUSHUSA HA OKPYKAIOIIYIO CPELy, BOZMOMXKHBIX
ri100a1bHBIX MTOCJIEICTBHIA.

METANIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHMsS MpOrpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOILETrO
oOpa3oBaHus y oOyyatomierocsi OyayT copMHpOBaHbl MeTanpeIMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIIME TT03HABATENIbHbIE YHUBEPCAJIbHbIE yueOHbIe JeHCTBUSI, KOMMYHUKATUBHbBIC
yHUBEpCaJIbHbIE YUeOHbIE NeUCTBUSI, PErYyIITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE ACUCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AeliCTBUS

ba3oBble JJornueckne a1eicTBUS:
® BBIABIIATH U XapaKTEPU30BaTh CYIIESCTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );
e yCTaHaBJIMBATh CYIICCTBEHHBIM TMPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHNS U CPAaBHCHHS;
® BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B pacCMaTPUBAaEMbIX (paKTax,
JTAHHBIX ¥ HAOIIOJCHUSX, OTHOCAIIUXCS K (DU3HMUCCKUM SIBIICHUSIM;
® BBIABIIATH MPUYMHHO-CJICICTBEHHBIC CBSI3U MPH U3YYCHHH (U3HUYCCKUX SBJIICHUN
U TPOILIECCOB, JIeNaTh BBIBOJBI C HCIIOJB30BAaHHEM JCIYKTUBHBIX U
UHAYKTHBHBIX YMO3aKIIOUCHHUH, BBIABUIaTh THUIOTE3bI O B3aMMOCBSI3SX
(bU3UYECKUX BEITUYHNH;
® CaMOCTOATENHHO BBIOMPATH CroOco0 pemieHus ydeOHoW (u3mdeckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BEHIOOP HanboJee MO XO/ISIIETo ¢
Y4ETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBarejabCKue 1eMCTBHA.
® WCIIOJIB30BAaTh BOMPOCH! KaK MCCIIEI0BATEILCKII HHCTPYMEHT ITO3HAHNS,
® T[IPOBOJUTH TIO CAMOCTOSITEIPHO COCTABIIEHHOMY IUIAHY OIBIT, HECIOXHBINA
(hU3HYECKHIl SKCTIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SIBJICHHUS;



OIICHUBATHh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMAIIUIO, MOJYUYCHHYIO B
XOJI€ UCCIIEJOBAHMS I SKCIIEPUMEHTA;

CaMOCTOSITEebHO (OpPMYJIUpPOBaTh OO0OOIIEHUS W BBIBOJABI MO pe3yJbTaraMm
MPOBENEHHOT0 HAOIIOICHUS, OTIBITA, UCCIIEIOBAHNUS;

MPOTHO3UPOBATH BO3ZMOXKHOE JaJIbHEHIIIEe pa3BUTHE (HU3HUUECKUX TIPOILIECCOB, a
TaK)X€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX Pa3BUTHU B HOBBIX YCJIOBHUSX U
KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

MPUMEHSTH PA3JIMYHBIE METO/Ibl, HHCTPYMEHTBI U 3aIlIPOCHI MIPU MOUCKE U 0TOOpe
uHOpMAIMM WM JAHHBIX C Y4YETOM NpPEJIOKEHHOW yueOHOW (u3nueckoin
3ajauy;

aHAJIM3UPOBATh, CHCTEMATU3UPOBAaTh U HMHTEPHIPETHPOBATH HH(OpMaIHIO
Pa3IUYHbIX BUJIOB U ()OPM MPEICTABICHUS;

CaMOCTOSITENbHO BBIOUPATh ONTUMAIBHYIO (hOPMY IpeacTaBiIeHUss HHPOpMAIIUU
U WUTIOCTPUPOBATH pellaeMble 3aJa4d HECIOKHBIMH CXeMaMH, Juarpammamu,
UHOU rpa@uKoil 1 UX KOMOMHALIUSIMHU.

KoMmyHuKaTHBHBIC YHHBEpPCAJIbHbIEe Y4eOHbIe 1eiiCTBUSA:

B X0JIe OOCYXKIACHHSI yUeOHOTO MaTepuasa, pe3ybTaToB Ja00paTOPHBIX paboT U
IIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBAThH
WJICH, HalleJICHHbIC Ha PEIICHUE 3aJaud M TOJyIepXKaHUe OJIaroKeaaTeIbHOCTH
0OIIIeHHS;

COIIOCTABJISATh CBOM CYXJICHHS C CYXICHUSAMHU APYTHX YYaCTHHKOB JIMAJIOra,
0OHAPYKUBATh Pa3IMUMEC U CXOCTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABIATh PE3yJbTaThl BBINOJIHCHHOTO (U3HYECKOTO OIbITa
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NMOHMMATh M HCIIOJIb30BaTh MPEHMYIINECTBA KOMAHIHOW WM WHJIWBHIyaJIbHOMN
pabOoTHI MPHU pElICHUU KOHKPETHOU (DU3UUECKON MPOOIIEMBI;

NPUHUMATD IIEJIM COBMECTHOMW JESITEIbHOCTH, OPraHU30BBIBATh JICHCTBUSA 10 €€
JTOCTHIKCHHUIO: PACHpe]eaTh pOJIM, OOCYXIaTh IMPOIECChI M PE3YJbTaThI
COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITNIOJHATh CBOKO 4acTh pPaOOThI, JOCTHras KadeCTBEHHOTO pe3yJbTaTa II0
CBOCMY HAIIPaBJICHUIO W KOOPIAMHHPYS CBOH JCHCTBUS C JAPYTMMHU YICHAMHU
KOMaH/IbI;

OIICHMWBATh KAa4eCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YUaCTHHKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmsanus:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTyaIUsAX, TPEOYIOIMX IS
penieHust PU3NIECKUX 3HAHUM;



OPUEHTUPOBATHCSI B Pa3IMYHBIX  MOAXOAAX  HPHUHATHS  pELICHUM
(MHIMBHIyallbHOE, MPUHATHE pELIEHUs B TpyNme, MPUHATUHE PpEUICHUI
TpyIIoN);

CaMOCTOSITEIbHO COCTABIIATh AJITOPUTM PpEUICHUS (PU3NYECKON 3anadul WU
IJlaHa UCCIENOBaHUS C YYETOM MMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTHPOBATh MpeijaraéMble BapUaHThl peLICHUMH;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHUE.

CaMOKOHTpOJ'lb, IM OIII/IOHaJILHbIﬁ HHTCJIJICKT.

JaBaTh AICKBATHYIO OLICHKY CUTYAllMU U NPeAararh Iiad €€ N3MEHEHUS;
OOBSICHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHUS) PE3yJIbTaTOB e TENbHOCTH,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
(M3MYECKOro MCCIEe0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHMBIIMXCS CUTYAlMH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUIM;

CTaBUTh ce0s HAa MECTO JAPYroro 4ejoBeKa B XOJAE Cropa WIM JUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npHU3HaBaTh CBOE MpaBO Ha OMMOKY MpPH pEHIeHHH (PU3MYECKUX 337ad WU B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE XKE MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 KJjacce NpeAMETHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YYAIOIINXCA YMEHUM:

UCIOJIb30BaTh MOHATHS: (U3NYECKHE M XHMUYECKHE SIBICHHUS, HAOIIOCHUE,
9KCHEPUMEHT, MOJeNb, THIOTe3a, €AMHULBI (U3NYECKUX BEJIUYHH, aToM,
MOJIEKYJla, arperaTHble COCTOSTHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBI)KEHUE (PaBHOMEpPHOE, HEPaBHOMEPHOE, IMPSIMOJIMHENWHOE),
TPAaeKTOpHUs, paBHOAEUCTBYIOIIAs cuiia, nedopmanus (yrnpyras, iacTuyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiAeHUA (AudPy3us, TEIIoOBOe JBHKEHHE 4YaCTHUIl BEIIECTBa,
paBHOMEpPHOE IBUKECHHE, HEPABHOMEPHOE JIBIKEHUE, UHEPLYS,
B3aMMOJEICTBUE TEJ, PaBHOBECHE TBEPABIX TEI C 3aKPEIJIEHHOW OCBIO
BpallleHMsI, Ilepeladya JaBJICHHUs TBEPABIMHU TElaMH, XHUIKOCTAMH M Ta3aMu,
aTMoc(epHoe JaBlieHue, IUIaBaHUEe TeJl, IPEBpAIlleHUs] MEXaHUYECKOW YHEPTUN)
II0 ONHCAaHUK MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE  OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPYKarolleM
MHpE, B TOM 4uciie (U3NYECKHe SIBICHUS B MPUPOJE: MPUMEPHI JBMKEHHS C
pPa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEKUBOU INPUPOAC, ACUCTBHUE CHIIBI
TPEHUsI B NPUPOAE M TEXHUKE, BIUSHUE aTMOCPEPHOTO AABICHHUS Ha KUBOU
OpraHu3M, IUIaBaHUE pBIO, phIYard B TeJi€ 4YeJOBEKa, MPHU ATOM TMEPEBOIUTH



MPAaKTHYECKYI0 3aJady B Y4YeOHYI0, BBIACNATh CYIIECTBEHHBIC CBOWCTBa
(npu3HaKM) PU3NYECKUX SIBICHMUIA;

ONMCHIBATh W3yYEHHBIE CBOWCTBA TeM W (PHU3MUECKUE SBIICHUS, HCIOJb3YS
¢usnyeckne BeNMWYMHBI (Macca, 00BEM, TUIOTHOCTH BEUIECTBA, BpeMs, MYTh,
CKOpPOCTh, CpEeIHssl CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Telsa, CHUiia
TPeHUs, NaBieHHe (TBEPAOTO Tena, JKUAKOCTH, Tra3a), BHITAJIKUBAIONIAs CHUIIA,
MeXaHu4eckast padoTa, MOIIHOCTb, TICYO CHIIBI, MOMEHT CHJIBI, KOX(QQPHUIIHECHT
MOJIC3HOTO JCUCTBUS MEXaHH3MOB, KHHETHUYECKas W TOTCHIMAIbHAs YHEPTHs),
MpU ONHCAHWW TPABWIBHO TPAKTOBATh (PH3MUECKUH CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHHS W €JWHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYI (U3UUYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOHWTH TpaQUKH W3YYCHHBIX 3aBHCHUMOCTEH (PH3UUECKUX
BEJIMUWH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS W MPOIECCHI, HCIOIB3YS
npaBujia CJIOXEHHUs CUJ (BIIOJIb OJHOM mMpsiMoit), 3akoH ['yka, 3axoH I[lackars,
3aKOH ApxuMena, MPaBUIIO paBHOBecHs pbluara (OJI0Ka), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOW OHEPruH, MpHU ITOM J1aBaTh
CJIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIpA)KCHUE;

OOBSICHATh (PU3UYECKHUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTHPOBAHHOIO XapaKkTepa: BBISBISATH
NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHWE M3 1—2 JIOrMYecKHux
maroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (UBUYECKUX SBJICHUH,
(u3MUeCKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amaud B 1—2 NIEHCTBUSA, UCIOJIb3YS 3aKOHBI U (HOPMYIIBL,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHajlW3a YCIIOBUSA 3a/1auu
3aMKChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3HUECKHE BEIMUUHBI B (DOPMYIIbI
U TPOBOJAUTH PACUETHI, HAXOJUTHh CIPABOYHBIC [AaHHBIE, HEOOXOIMUMBIE IS
pelIeHus] 3aJad, OILIEHUBATh PEATUCTUYHOCTh MOJYYeHHON (usmueckoi
BEJIMYHHBI;

pacrno3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEHIUTH MPH MOMOIIN (HU3MIECKUX
METOJIOB, B ONKCAaHWUU HMCCIEAOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHHUE
(rumoTesy), pa3nTu4aTh U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, JIeJaTh BBIBOJIBI [0 €T0 PE3YJIbTaTaM;

POBOJHUTH OMBITHl MO HAOMIOJECHUIO (U3MUECKHUX SIBICHUN WK (PU3HUECKHUX
CBOMCTB Tel: (HOpMYyJIHpOBaTh MpPOBEPSIEMbIE MPEAINOIOKEHUs,, COOUpaTh
YCTaHOBKY W3 IMPEUIOKEHHOTO O0OpYJOBaHHWsS, 3alUCHIBAaTh XOJ OIbITa U
(bopMyITUpPOBAThH BHIBOJIBI;

BBITOJIHATH NPSIMbIE M3MEPEHHsI PACCTOSIHUSA, BPEMEHM, MacChl Teia, 00béMa,
CHJIBI U TEMIIEPATypPbl C UCIOIH30BAHUEM aHAJIOTOBBIX U MU(POBBIX MPHOOPOB,
3alMChIBATh TIOKAa3aHHUA TPUOOPOB C Y4ETOM 3aJaHHOM  aOCOIIOTHOM
MIOTPEIIHOCTH U3MEPEHMU;



MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (U3HUYECKON BEIMYHMHBI OT
JpYrol ¢ HCHOJb30BAaHUEM TPSIMBIX HM3MEPEHHH (3aBUCUMOCTH MYTH
PaBHOMEPHO ABMKYLIETOCS Tejla OT BPEMEHMU ABWIKCHHUS TEJa, CUJIbI TPEHUS
CKOJIb)KEHUS OT Beca Teja, KayecTBa OOpaOOTKM NOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAIM CONPUKOCHOBEHHUS TEJ, CHIIBI
YOPYTrOCTH OT YAJWHEHUs] TPYKUHBI, BBITAJIKUBAIONIEH CHJIBI OT 00BEMa
MOrPYKEHHOM YacTH Teja M OT IUIOTHOCTH JKHAKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTH T€JIa, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM MIaBaHUs
TeJ, YCIOBUN paBHOBECHUS pbhlyara M OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU
y4eOHOro wuccieAoBaHusl, coOUpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS,
clenyst TMPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl MOJYYEHHOH
3aBUCUMOCTA (PU3NUECKUX BEIUYMH B BHUAEC NPEIIOKEHHBIX TaOMUI WU
rpaduKoB, JIeJaTh BBIBOJIBI MO PE3yJIbTaTaM HUCCIICAOBAHUS;

MPOBOJIUTH KOCBEHHBIE U3MEpPeHUs (PU3NIECKUX BEIUYHMH (IIJIOTHOCTH BEIIECTBA
KUJKOCTU M TBEPAOrO TeJa, CHJIA TPEHUS CKOJbXKECHMS, JABJICHHUE BO3/IyXa,
BBITAJIKUBAIOIIAs] CUJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B KUIKOCTh TEJIIO,
KO3 PUITMEHT TOJIE3HOTO  JCUCTBUSA  MPOCTBHIX  MEXAaHW3MOB),  CIEays
NPEIIOKECHHOWM  MHCTPYKIIMU: TPU  BBINOJTHEHUH HW3MEPEHH  coOupath
AKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHUE NCKOMOM BEJIMYUHBI;
coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

yKa3bIBaTh MPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOMIAIOIIMECs] COCYAbl, OapoMeTp, pblyar,
MOJIBWKHBIN M HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HU3YUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPON Ha WX OMHCAHHS (B TOM YHUCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJONPOBOJA, THUAPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMED, MOPIIHEBOU
HAcCOC, apeoMeTp), HCHOJb3ys 3HAHUA O CBOMCTBaX (U3UYECKUX SIBICHUN U
HE0O0XO0MMBbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPUMEPHI (HAXOAUTh WH(MOPMAIMIO O MPUMEpPAX) MPAKTUYECKOTO
UCTONIb30BaHUsI (DU3MYECKUX 3HAHUHN B IMOBCETHEBHOM KU3HU Il 00ECTICUeHU S
0€30MMacHOCTH TP OOpallleHUuu ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHs 370POBbSI U COOJIOACHHS HOPM DKOJIOTMYECKOTO TMOBEACHHS B
OKpY’Kalollleil cpene;

OCYIIECTBIISITH OTOOpP MCTOUYHUKOB HH(pOpMaIuu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U IIyTEM
CpaBHEHHS Pa3IMYHbIX HCTOYHUKOB BBIICTSATH HHPOPMAIUIO, KOTOPAS SBISETCS
IPOTUBOPEUNBOMN WIIH MOKET OBITH HEJIOCTOBEPHOI;

UCIIONIb30BAaTh TIPH BBHIMIOJHEHUM YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy (HU3HUECKOTO COACPKAHUS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI CETH
Wurepner, Bnagerp npuéMaMu KOHCHEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(MOpMAIIMK U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHBIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOILIEHNS HA OCHOBE
2—-3 WCTOYHMKOB HH(POpMAIUU (PHUINIECKOTO COACPKAHUS, B TOM UHCIE
MyOJUYHO JieNlaTh KPAaTKUE COOOIIEHHUs O pe3yibTaTax MPOEKTOB WM y4EeOHBIX
WCCIENOBAaHUM, MPU HTOM T'PAMOTHO HCIIOJIB30BAaTh W3YyYECHHBI IOHSATHUHHBIN
anmapar Kypca (pU3MKH, CONIPOBOXK/IATh BHICTYIIJICHUE TPE3EHTALIUEH;

IpU  BBINOJHEHUM Y4YEOHBIX TPOEKTOB U HCCIEAOBAHMM  pacIpenessaTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUM C MOCTABJICHHBIMH 33Jla4aMH, CIECIUTh
3a BBINOJIHEHUEM IIJIaHA JEHCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B
NEATEIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aWMOJICHCTBHUE,
YUHUTBIBasi MHEHHUE OKPYKAIOIIUX.

K xonmy oOydenuss B 8 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

WCIIOJb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE BHKCHHE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIECTBA, KPUCTALINYECKHE U
aMop(¢HBIC Tella, HACHIINICHHBIM M HEHACHIIIEHHBIN Map, BIAXKHOCTh BO31yXa,
TeMIlepaTtypa, BHYTPECHHSSI DSHEPrus, TEIUIOBOM JBUTaTelb, AJIEMEHTAPHBINA
ANCKTPUUCCKUM 3apsiji, JJICKTPUUECKOE II0JIe, MPOBOJHUKH W JUDJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

pasznuyath SBJICHHUS (TEIUIOBOE paCHIMpEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMayMBaHUE, KaNWUISpHbIE SIBJIICHUS, UCHApeHUe,
KOHJCHCAllUs, IUIaBJCHHe, KpUcTauiM3anus (OTBEepAEBaHHUE), KHUIICHUE,
Teruionepenaya (TEryIONPOBOIHOCTb, KOHBEKIHUS, W3Ty4YEHHUE), SJICKTPHU3AIUs
TeJN, B3aUMOJECHCTBUE 3apsijioB, JACUCTBHUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE€, B3aUMOJIEUCTBME MArHUTOB, JEWCTBHE MArHUTHOTO TIOJIs Ha
OPOBOJAHUK C TOKOM, OJJICKTPOMAarHUTHas WHIYKIUS) 10 OMNHCAHHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢u3nueckoe sBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKpYKarolleM
MUpE, B TOM 4Hcle (QU3UUYECKUe SBICHUS B TMPHUPOJAE: IOBEPXHOCTHOE
HATSOKCHHE W KamWwUIApHBIE SIBIICHUS B MPHUPOJE, KPUCTALIBI B TPUPOJIE,
uznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE
pOChl, TyMaHa, WHEs, CHera, OJJIeKTpUYECKUEe SBJICHUS B arMocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJie 3eMid, Apeid MOIIOCOB,
pOJIb MAarHUTHOTO MOJS JJs1 >)KM3HU Ha 3emiie, MOJIAPHOE CHUSHUE, MPU 3TOM
NEPEeBOJIUTh TPAKTUYECKYIO 3a/lauy B Y4YeOHYIO, BBIICNSATH CYIIECTBCHHbBIC
CBOICTBA (TIpU3HAKHN) (PUBNYECKUX SIBJICHHIA,

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (U3NYECKUE SBICHUS, HCIONb3Ys
¢bu3nueckue BENMUYWHBI (TeMmrepaTypa, BHYTPEHHSISI DHEpPrusi, KOJIHMYECTBO
TEIJIOTHI, yJeJbHas TEIUIOEMKOCTb BEIIECTBA, YJEJIbHAasl TEIUIOTA IJIABIICHUS,
yAelibHas TEIUIoTa mapooOpa3oBaHUsl, yAeNbHAs TEIIOTa CTrOpaHHsl TOIUINBA,
KOO (UIIMEHT TMOJEe3HOTr0 JCWCTBUS TEIUIOBOM MAIIWHBI, OTHOCHUTEIbHAs
BIIQXKHOCTh BO3AyXa, OJJCKTPUUYECKUM 3apsl, CUJla TOKa, DIJIEKTPUUECKOE



HalpsDKEHHE,  CONPOTHUBIIEHHE MPOBOJHMKA, YyJIEIbHOE  COINPOTHBIICHUE
BEILIECTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOrO TOKA), MpPU ONUCAHUU
MpaBWIBHO TPAaKTOBaThb (PU3MYECKUI CMBICH HCIONB3YEMBIX  BEJIMYUH,
0003HAaUYEeHUs] M €IWHULBI (U3NYECKUX BEIUYMH, HAXOIuTh (HOPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH T'paUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE  TIOJIO)KEHHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUs
BEILECTBA, MPUHLHUI CYNEPIO3ULIUN ToJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHus 3apsaa, 3akoH Owma s ydactka nemnu, 3akoH Jxoyns—Jlenua,
3aKOH COXpPAHEHHUs SHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA U 3alHChIBATh €M0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYalHH MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
IPUYMHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHWE U3 1-2 JIOrMyYecKkux
maroB ¢ omnopod Ha 1-2 WU3y4YEeHHBIX CBOWCTBA (UBUYECKUX SBJICHUH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3a7auu B 2—3 JEHCTBUSA, UCIOJIb3Ys 3aKOHBI U (HOPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHaju3a YCIIOBUA 3a/ayu
3aIllMCBhIBATh KPATKOE YCJIOBHE, BBISBJIATH HEIOCTATOK JAHHBIX JJIS PELICHMS
3ajjaud, BBIOMpAaTh 3aKOHBI M (OpPMysbl, HEOOXOQUMBbIE JUIsI €€ pelleHus,
OPOBOJUTh Pacdy€Tbl M CpaBHUBATh IOJIYYEHHOE 3HAauYeHHE (PU3HUECKOi
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMH;

pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIUTh MPHU MOMOLIMU (PU3HYECKUX
METOJIOB, HCIOJb3ysl OIMCAaHHE HWCCIENOBaHUsA, BBIICIATH IPOBEPSIEMOE
OpPEINoNoKEeHNEe,  OLEHMBATh  MPaBWIBHOCTb  MOpsAKAa  IPOBEIEHUS
UCCIIEIOBAHUS, JIe/1aTh BBIBOJIb;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUM WIH (U3NYECKHX
CBOMCTB TeJl (KanWUIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0bEMa, TemIeparypbl, CKOPOCTH IIpolLlecca OCThIBAaHUS M HarpeBaHus Npu
U3Iy4eHUU OT I[BeTa W3JIydvaroliel (Morjouiaromeil) moBepXHOCTH, CKOPOCTh
UCIAapeHHsl BOJBI OT TEMIIEpaTypbl >KUJIKOCTH U IUIOUIaau €€ MOBEPXHOCTH,
NIEKTpU3aAlMsl  TeJI M B3aUMOJEHWCTBHE  3JIEKTPUYECKHX  3apsJioB,
B3aMMOJICHICTBUE MOCTOSIHHBIX MAarHUTOB, BHM3yalM3alllisd MarHUTHBIX TMOJeH
NOCTOSIHHBIX MAarHUTOB, JIEMCTBHS MarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHMWTa, CBOMICTBA 3JIEKTPOJBUTATENs MOCTOSHHOTO TOKA):
(bopMyIUpOBaTh IpPOBEPSiEMBbIE MPEINOJIOXKEHHS, COOMpaTh YCTAHOBKY U3
IPEUIOKEHHOT0 00O0pY/JOBaHUS, OMMCHIBATH XOJ ONbITa M (OPMYIHPOBATH
BBIBOJIBI;

BBINIOJIHATD MPSIMbIE W3MEPEHHUS TEMIIEPATypbl, OTHOCHUTEIBHOW BIAXHOCTU
BO3/yXa, CHJIBI TOKA, HANPSDKEHUS C UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U



JATYNKOB (PU3UUECKUX BEIUYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHHI ¢ yUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3NUYECKOW BEJIMYUHBI OT
JPYTOM C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJHHUKA OT €r0 JJIMHBI, IJIOIMIAJXA TMOMEPEUYHOr0 CEYEHHUS U YACIBbHOTrO
COMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUITBI TOKA, MAYIIETO Yepe3 MPOBOIHUK,
OT HAaNpSOKEHHWs] Ha TMPOBOJHUKE, WCCIEIOBAHUWE IOCJIENIOBATEIILHOTO U
MapajuieIbHOTO0 COCIMHEHHUIM TMPOBOJAHHUKOB): IUIAHUPOBATH HCCIEAOBAHUE,
coOupaTh YCTAaHOBKY U BBIMOJHATH U3MEPEHHUS, CIACAYS MPEUIOKEHHOMY TIJIaHy,
(¢ukcupoBaTh pe3yJbTaThl TMOJYYCHHOM 3aBUCMMOCTH B BHUJAEC TaOIUI[ U
rpaduKoB, JIeJaTh BHIBOJIBI MO PE3yIbTaTaM MCCIICAOBAHUS;

MPOBOJUTH  KOCBEHHBIE U3MEpeHHs  (u3nueckux BeauuuH (yJaenabHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, paboTa M MOIIHOCTH
AIEKTPUUECKOTO TOKA): TIJIAHUPOBATh U3MEPEHHUS, cobupath
AKCTIIEPUMEHTAIBHYIO YCTaHOBKY, CJEAysd TMPEIJI0KEHHOW WHCTPYKIHUH, W
BBIYHCIISITH 3HAUCHUE BEITUYHUHBL;

cobOmro1aTh MpaBuia TEXHUKHA O€30MacHOCTH Tpu padboTe ¢ 1abopaTOpHBIM
000py1I0BaHKEM;

XapaKTepU30BaTh MPHUHIUIIBI JACHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB C OTMIOPOM Ha WX OomMHcaHUs (B TOM YHCJIE: CUCTEMa OTOTUICHHS JOMOB,
TUTPOMETP, TapoBas TypOMHA, aMIIEpPMETP, BOIBTMETP, CUYETUUK IEKTPUISCKOM
SHEPTHH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HATPEBATEIBbHBIC YJIECKTPOIPHOOPHI
(mpumepsl), AJIEKTPUYECKUE NpEIOXPAHUTENH, AJEKTPOMArHUT,
AJICKTPOJIBUTATENIb IOCTOSHHOTO TOKAa), HCIOJIb3yS 3HAaHHMS O CBOWCTBaX
(hU3UYECKUX SBJICHUH M HEOOX0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIIbHBIC MPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PUCYHKaM (OKHIKOCTHBIA TEPMOMETpP, TEpPMOC,
MICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOTI,
peocTaT), COCTaBJIATh CXEMbI JJCKTPUUYCCKUX IIEMel ¢ TMOCIeA0BATCIbHBIM H
napauieIbHBIM COCIMHEHHEM 3JIEMEHTOB, pa3judas YCJIOBHBIE 0003HAYCHUS
3JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

IPUBOAUTE TPUMEPHI (HAXOAWTh WHOOPMAIMIO O MpUMEpax) MPaKTHICCKOTO
WCIIOJIH30BaHM (PU3MUECKUX 3HAHUHN B MOBCEAHEBHOMN JKM3HU I 00€CTICUCHHUS
0€301acHOCTH TPU OOpaIlleHUH ¢ MPUOOpaMU U TEXHHYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHs 370POBbSI U COOJIOACHHS HOPM DKOJIOTMYECKOTO TOBEACHUS B
OKPY’KaIOILEeH cpelie;

OCYHIIECTBIISITh TOUCK MH(pOpManmu pu3nueckoro cogepxanus B lutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MMyTEM CpPAaBHEHUS IOMOJHUTEIbHBIX UCTOYHUKOB
BBIJICTISITE MHGOPMAIIHIO, KOTOpasi SBISETCS MPOTUBOPEUUBOIM HIIHM MOXKET OBITh
HEJIOCTOBEPHO;

WCIIOIb30BaTh MPU BHIMOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-MOMYJISIPHYIO
auTepaTypy (HU3HUECKOTO COACPKAHUS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI CETH



WnuTepuer, BrnageTs npuéMamMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUS
vH(pOpMaluK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 00001Ias
WH(POPMAINIO U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUSA, B TOM
qrcie myOIMIHO MPEJICTABIAT pe3yabTaThI IPOSKTHOU WA
WCCIIEZIOBATEICKON  NIETENIbHOCTH, TPH O3TOM T'PAMOTHO HCIIOJB30BaTh
M3yYEHHBIA MOHSATUIHBIN anmapaTt Kypca (U3HKH, COMMPOBOXKIATH BHICTYIIIICHHE
MpE3EHTALNEN;

MIPU BBITIOJTHEHUW YYEOHBIX MPOEKTOB M MCCIENOBAaHUHA (HPU3HUECKUX MPOIIECCOB
pacmpenesTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C TIOCTaBJICHHBIMU
3aJauaMu, CJICTUTh 32 BBHIMOJHEHHEM IUIaHa JCHCTBUU W KOPPEKTUPOBATH €roO,
aJIcKBaTHO OICHUBATh COOCTBEHHBIH BKJIAaX B JACATEIBHOCTH TPYIIIH,
BBICTpaBaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBUE, TMPOSBISAS TOTOBHOCTH
paspeniaTb KOH(QJIUKTHIL.

K xoniy oOyuenuss B 9 kJjacce NpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCSI YMEHUM:

UCIIOJIb30BaTh TIOHATHSA: CHCTEMa OTCYETa, MaTepHalibHas TOYKAa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWUYECKOro  JBWKeHUWs, jaedopmarus  (ympyras,
TUTACTUYECKasl), TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3Kku, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TSHKECTH
TBEPIOTO Teja, paBHOBECHE, MEXaHWUYECKHWE KOJICOAHWS W BOJIHBI, 3BYK,
UHPpa3BYyK U YJIbTPa3BYK, DIIEKTPOMArHUTHBIE ~ BOJHBI,  IIKaja
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh W JAIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsl M TIOTJIOIIEHUs, anb(a, Oera- W ramMma-u3IydeHHs, W3OTOIIb,
SICpHAst DHEPTEeTHKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE
JBW)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKCHUE, CBOOOTHOE TaICHUE
TEJ, pPaBHOMEPHOE JBIDKEHHE 110 OKPY)KHOCTH, B3aMMOJCHCTBUE TeJ,
pCaKTHMBHOE  JBW)KCHUE, KoJeOaTelNbHOE JBIDKEHHE  (3aTyXalolue |
BBIHYKJICHHBIC KOJICOaHUs), PE30HAHC, BOJTHOBOE JIBW)KCHUE, OTPaKCHHUE 3BYKA,
NPSMOJIMHEHHOE PacIpOCTPAHECHUE, OTPAKCHHUE U MPEIOMJICHHE CBETA, IMOJIHOE
BHYTPCHHEE OTPaXCHHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIICKTP U CIIOKCHUE
CIICKTPaJIbHBIX I[BETOB, JHCIIEPCUS CBETAa, C€CTECTBEHHAS paJUOAKTHBHOCTD,
BO3HMKHOBCHHE JIMHEHYATOTO CHEKTpPAa W3IYYCHHs) 10 ONUCAHHIO UX
XapaKTepHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(dusnueckoe sSBICHUE;

pacrno3HaBaTh MPOSBIICHWE W3YYCHHBIX (PU3NYECKUX SIBJICHHN B OKPYKAIOIIEM
mupe (B TOM uwucie (U3MUYECKHUe SBJICHUS B TMPUPOJE: NMPUIUBBI M OTJIMBBI,
neukeHre TutaHeT COJIHEYHOW CHCTeMbl, PEaKTUBHOE JBUIKEHUE KUBBIX
OpPTaHW3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMH, 3eMIIETPSICEHUE, CEHCMUYECKHE
BOJHBI, I[yHaMH, 053XO0, IIBETa TeJ, ONTUYECKHUE SBJICHHUS B MPHUPOJE,
OMOJIOTUYECKOE JEHCTBUE BUAMMOIO, YIbTPapUOIETOBOTO U PEHTTEHOBCKOTO



U3ITy4YE€HUN, €CTECTBEHHBIH paJUOAaKTUBHBIM (OH, KOCMHUYECKUE JIy4YH,
PaAMOaKTUBHOE M3ITyYE€HUE MPUPOJHBIX MUHEPAJIOB, JIEHCTBUE PAIUOAKTUBHBIX
W3ITy4€HU! Ha OpraHM3M YEJOBEKAa), MPU 3TOM IEPEBOAUTH IMPAKTUYECKYIO
3a7jayy B yueOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOICTBAa (IIPU3HAKK)
(u3NYECKUX SBICHUI;

ONKCHIBATh HU3YYECHHBIE CBOWCTBA Tel W (U3WYECKUE SBJICHUS, MCIONb3Ys
¢u3nueckue BENMYMHBI (CpeAHsisi W MIHOBEHHass CKOpPOCTb Tejla IpH
HEPaBHOMEPHOM JIBWKEHUHM, YCKOPEHHME, IE€peMEIeHue, IyTh, YIJOBas
CKOpPOCTh, CHJIA TpEHHs, CHJla YIOPYrOCTH, CHUJIa TSDKECTH, YCKOpPEHHUE
CBOOOJHOIO MaJieHus, BEC Teja, UMITYJIbC Tela, UMITYJIbC CHUJIbI, MEXaHUYecKas
paboTa W MOIIHOCTb, IOTEHLMAJIbHAS »JHEPrus Tena, MOJHATOrO Haj
MOBEPXHOCTBIO  3€MJIM, TOTEHUHUAJIbHAs DHEPIrHsl  CKAaTOM  MpY>KUHBI,
KMHETUYEeCKas JHEprus, IMOJIHasg MEXaHW4yecKas SHEprusi, Nepuoj M YacToTa
KojeOaHui, IJIMHa BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
nokasaTeib NpPeJOMIICHUS Cpefbl), MPU ONMUCAHUM MPaBUIBHO TPAKTOBATH
(¢bu3nueckuii CMBICT HCHOJB3YEMbIX BEJIMYMH, OOO3HAUYEHHS] U EAMHMIIBI
(¢u3MUeCKUX  BEJIMYUH, HAxXOIuTh (QOpPMYyJbl, CBS3BIBAIOIINE JIAHHYIO
(bu3MYECKyI0 BEMYUHY C IPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKH U3YyUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUECKUE SBJICHUS UM MPOIECCHl, UCTIOIb3YS
3aKOH COXPAaHEHHS JHEPruHM, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLIHUII
CYNEpHO3UIMU CUJI, PUHIUI OTHOCUTENbHOCTU [amwmies, 3akoHbl HploTOHAa,
3aKOH COXpaHEHHs MMITYJbCa, 3aKOHbI OTPAKEHUS M MPEIOMJICHUS CBETa,
3aKOHBI COXpPAHEHUs 3apsI0OBOIO M MAacCOBOTO YHUCEN MPH SACPHBIX PEaAKIHIX,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbBISBISATh MNPUUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOpoit
Ha 2-3 U3YyYEHHBIX CBOWCTBA (U3MUYECKUX SIBICHUH, (QU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a1a4y (OMHMparoluecs Ha CHUCTeMy W3 2—3 ypaBHEHHIA),
UCTIONIB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIONIME (U3NYECKUE BEIMYMHBI: Ha
OCHOBE aHalu3a YCJIOBUS 3aJlaydl 3alUCBhIBAaTh KPATKOE YCJIOBHE, BBISBISTH
HEJOCTAIONIUE WU W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOIMMBbIE Uil pEelIeHHs, NPOBOJUTH  pacuéThl M OLICHHUBATh
PEATMCTUYHOCTD MOJyYEHHOT0 3HAaYeHUS (PU3UUECKON BETMUNHBL;

pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PEIIUTh MPH MOMOLIU (PU3HYECKUX
METOJIOB, HCIOJIb3Yysl OIIMCAHUE UCCIEIOBaHMs, BBLIEIATh IPOBEPSEMOE
MIPETIOJIOKEHHE, OLICHMBAaTh  IpPaBUWIBHOCTH  NOpSAJKAa  IPOBEIACHUS
MCCIIEZIOBAHUS, JIENIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOMIOACHUN U
OIIBITOB;



MPOBOJUTH OIBITHI MO HAOMIOJACHUIO (DU3WYECKUX SBICHUA WIH (U3NIECKHX
CBOMCTB Ten (M3yuyeHHEe BTOPOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUS
SHEpPIruH, 3aBUCHUMOCTH MEPHOAa KOJIEOaHUN MPYKHHHOTO MasTHUKA OT MacChl
rpy3a W KECTKOCTH TPYXHHBI W HE3aBHUCUMOCTH OT aMIUIMTYAbl MallbIX
KoyieOaHMid, TPSAMOJIIMHEHHOE pacIpOCTpaHEHHE CBETa, pas3liokeHue Oenoro
CBETa B CIEKTP, U3yUYEHUE CBOWCTB M300paKEHHUS B INIOCKOM 3€pKaJie U CBOMCTB
n300pakeHusl TMpeaMeTa B COOHMparoiedl JHMH3e, HAONIOACHHUE CIUIOMIHBIX M
JTMHEWYATHIX CIIEKTPOB M3ITYUYEHHs): CAMOCTOSTENFHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 000pyIOBaHMS, OMMCHIBATH XOJI OTBITA M €T0 PE3yJIbTATHI,
(hopmMyIHUpOBaTH BHIBOJIBI;

MPOBOJUTh TIPU HEOOXOJUMOCTH CEPHI0 TPSMBIX HM3MEPEHHH, Ompeaemss
cpelHee  3HaueHHWe u3MepseMol  BenuuMHbl  ((poKycHOoe  paccTosiHue
coOuparomied  JMH3BI), OOOCHOBBIBATH  BBIOOp  crmocoba  U3MEpeHHs
(M3MepuTenpHOTO NMprubopa);

NPOBOJUTh  HWCCIICJIOBAHWE  3aBHCHUMOCTEH  (PU3MYECKUX  BEIMYUH  C
UCTIOIH30BAHUEM TPSIMBIX W3MEPEHUH (3aBHCUMOCTH IyTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JBM)KCHHM O€3 HaYabHOW CKOPOCTH, Tephojia KoJeOaHHA
MaTeMaTUYeCKOr0 MAasTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTH yTJa OTPaKCHUS
CBETa OT yrIJjia MaJeHUs W yIiia MPeIOMJICHHUS OT yria MajJeHus): TUIAHUPOBATh
UCCIIEZIOBAHUE,  CAMOCTOSTENIBHO  COOMpaThb  YCTaHOBKY, (DUKCHUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJAE TAOIUI] U
rpauKoB, J1e1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHbIE U3MEPEHMs (PU3MUECKUX BEJINYHMH (CPEIHSSI CKOPOCTh U
YCKOpPEHHME Teja IPU PaBHOYCKOPEHHOM [JBM)KEHUHU, YCKOPEHHE CBOOOIHOIO
najfeHusi, JKECTKOCTb NPYXKHUHBI, KOXPPHUIMEHT TPEHUs  CKOJIbXEHUs,
MeXaHudeckas paboTa W MOIIHOCTb, 4YacToTa W THepuoj KoJjebaHui
MaTeMaTU4YeCKOro M MPYKMHHOTO MasTHUKOB, ONTHYECKas cuia coOMparouieit
JWH3Bl, PAAMOAKTUBHBIA  (OH): IUIAHUPOBATh  U3MEpPEHHs, coOupaTh
SKCHEPUMEHTAIbHYI0 ~ YCTAHOBKY M BBIIOJHATH  U3MEPEHUs,  Clenays
NPEUI0KEHHONW HHCTPYKIUH, BBIYUCISATh 3HAUEHUE BEJTMUYMHBI U aHATU3UPOBATh
HOJYYEHHbIE Pe3yJIbTaThl C YYETOM 33/1aHHOM MOTPEIIHOCTU U3MEPEHNUH;
coOuiro/laTh TMpaBWiIa TEXHUKH OE30MacHOCTH INpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

pa3nuyaTb ~ OCHOBHbIE  MpPHU3HAKM  H3YYEHHBIX  (U3NYECKUX  MOJIENEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEYHBIH HMCTOYHHK CBETA,
Ty, TOHKasl JMH3a, IUIAHEeTapHas MOJENb aToMa, HyKJIOHHAsE MOJIeIb @TOMHOTO
A1pa;

XapaKTepU30BaTh MPUHLUIBI ACUCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUUECKHX
YCTPOWCTB C OMOPOl HAa WX OomucaHusd (B TOM YHUCIE: CHUAOMETP, AATUUKHU
TIOJIOKEHUSI, PACCTOSHUSI M YCKOPEHMS, pPAaKeTa, 3XOJOT, OYKH, IEPHCKOII,
¢doToanmapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3MMETpP, Kamepa



Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBAaX (PU3MYECKUX SBICHUU W
HE0O0X0IMMble (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pelIeHNH Yy4eOHO-IPAaKTUYECKUX 3a/ay, ONTUYECKHUE CXEMbI JUIsl MOCTPOCHHUS
M300paXeHUM B MIIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTHh HMH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHMs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU AJIs 0OecreYeHU s
0€30MacHOCTH NIPU OOpaIlEeHUuU ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOIIOACHHUS HOPM HKOJIOTMYECKOTO MOBEACHUS B
OKpY>Karolleil cpeae;

OCYUIECTBIISITh MOUCK MHpOpMaluu (U3NYECKOro cojaepkanus B MHTepHere,
CaMOCTOSITENbHO ~ (OpPMYJUPYsS  TOMCKOBBIM  3alpoc, HAaXOIUTh  IyTH
onpejieNieHus  JIOCTOBEPHOCTH  MOJYYEHHOW HMHQPOpMalUMu HAa  OCHOBE
UMEIOLIUXCS 3HAHUH U TOTIOJTHUTENIbHBIX HCTOUHUKOB;

UCIOJIb30BAaTh NP BBHINOJHEHUM YYE€OHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JaUTepaTypy (HU3MUECKOro CoAepkKaHUs, CIIPaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WNurepner, Bnagerb npuéMaMu KOHCHEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMalIUY U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHbIE M YCTHBIE COOOILIEHHS Ha OCHOBE
UHpOpMAllUM M3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOIO  COJEpKaHUs,
NyOJIMYHO MPEJICTaBISATh PEe3yNbTaThl MPOEKTHON WIM HCCIIeI0BaTEeNbCKOM
NESTeIbHOCTH, IPU ITOM TI'PAMOTHO HCIOJIb30BaThb H3YUYCHHBIH NOHATUNHHBINA
anmapar M3y4aeMmoro pasjena (U3MKA U COIPOBOXKIATh BBICTYILJICHHE
npe3eHTanuel ¢ yuéToM 0coOEHHOCTEN ay TMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnuyecTBO YacosB DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3esioB U TeM (uudposwbie)
Konrtpousbnbie | IIpakTuyeckue
n/n NPoOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTHhI padoThI
pecypcbi
Paszpnen 1. @®u3uka u e€ posib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6anoreka [IOK
1.1 D - 2
H3HKa ~ HayKa O HpHpose https://m.edsoo.ru/7f416194
bu6auoreka [JOK
1.2 D 2 1
HBHACCINE BB https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO/I 5 1 bu6auoreka [JOK
' MO3HAHUS https://m.edsoo0.ru/7f416194
Uroro no pazneny 6
Pa3znea 2. IleppoHavajibHble CBeIeHNS 0 CTPOCHUU BellleCcTBa
2.1 CrtpoeHue BelecTna 1 bubmorexa [IOK
' P t https://m.edso0.ru/7f416194
29 JIBM>KEHME M B3aUMOJCHCTBUE YaCTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIECTBA 2 bubmorexa [IOK
' p H https://m.edso0.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. JIBuskeHne U B3auMOAelCTBHE TeJl
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bu6anoreka LIOK

A M
3 CXATITCCROC ABIDREHIC 3 https://m.edso00.ru/7f416194
3.2 WHuepuus, Macca, IIOTHOCTh 4 bubmuoreia LIOK
' P, ’ https://m.edso00.ru/7f416194
bu6mnoreka LIOK
. .B 14
33 Cua. Bt o https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3znea 4. JlaBiienue TBEPABIX TeJl, dKUIAKOCTE U ra3oB
» Jla;neHHe. l'éegeﬂaqa JTABJICHUS ; Bu6morexa LIOK
. TBEPABIMH TEIAMH, KUIKOCTIMH U
PA > A https://m.edso00.ru/7f416194
rasamu
49 1 5 bu6anoreka [JOK
' ABIICHHE JRHAKOCTH https://m.edso00.ru/7f416194
bu6anoreka [JOK
4.3 A 6
TMOC(epHOE AaBCHHE https://m.eds00.ru/7f416194
44 JlericTBUE )XKUJKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOrpy>KEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3zgen 5. PaGora 1 MOIIHOCTB. JHEPrus
bubnuoteka [IOK
>1 PaoTa u MOIHOCTE 3 https://m.edso00.ru/7f416194
5.9 0 . 5 bubnuoreka [IOK
' POCTRIE MERQHISNEL https://m.edso0.ru/7f416194
5.3 MexaHuueckasi SHeprus 4 bubnmoreka [JOK
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Uroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12
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https://m.edsoo.ru/7f416194

8 KVIACC

KoaunuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposwbie)
Ne ni/mm Konrtpousbnbie | IIpakTuyeckue
NMPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypchl
Pa3znea 1. TenuioBblie siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6auoreka [JOK
1.2 T 21 5
CIUTOBBIC HPOHECEH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3zgea 2. DieKkTpuyecKue 1 MATHUTHbIE SIBJICHUSA
) ?J’IGKTpI/I‘IeCKHe 3apsbl. , . BuGmiorexa LIOK
. apsDKEHHBIE Tella U UX
P . https://m.edsoo.ru/7f4181ce
B3aUMOJICIICTBUE
bub OK
2.2 ITocTOsSTHHBIN AIEKTPUIECKUN TOK 20 7 htI/tIp::I;I/(r)T:.E:tels(])_[o.ru 17§4181ce
bubnuoteka [IOK
2.3 M 6 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHIYKIUS 4 bubmmorexa LIOK
' P KR https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHOE Bpemst 3
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9 KJIACC

Koan4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposwbie)
Ne ni/mm Konrtpousbnbie | IIpakTuyeckue
NMPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJI€HUSA
11 MexaHn4eCcKoe ABMKCHHE U CIIOCOOBI 10 1 bu6anoreka [IOK
' €ro OIHCaHUsI https://m.edsoo.ru/7f41a4a6
bu6auoreka [JOK
1.2 B i 20 1 3
SAUMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6auoreka [JOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazaeny 40
Paznen 2. MexaHn4eckue KoJ1eOaHUS U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CHAIACCIHE KOTCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAIHECKHE BOMHBL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paznen 3. DieKTpoMarHuTHOE 1MOJie M 3JIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMArHuTHOE T0JIE U 6 5 bubnuoreka [IOK
' 3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
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Pa3pnen 4. CBeToBbIE ABJICHUSA

4.1 3aKOHBI PacCIpPOCTPAHCHUS CBETA 6 2 bubmuoreia LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
4.2
JIMH3HI 11 OITHACCKHE HPHOOPLI 6 3 https://m.edsoo.ru/7f41a4a6
bu6anoreka [JOK
4. P 2
3 a3NIoKeHHE OEJIOro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 5. KanroBblie iBJICHUSA
51 Hcnyckanue v NoromeHue cBeTa 4 1 bubnnoreka IIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sipa 6 1 bubmuoreia LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6anoreka [JOK
>3 AAnepibie peariii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. IloBTOpUTEIBbHO-0000 1AM MOYJIb
ot [ToBTOpEeHUE U 0606£IGHI/IG s ] , BuGmorexa LLOK
: coaepkaHus Kypca (DM3UKHU 3a 7-
P 7P > > https://m.edsoo.ru/7f41a4a6
KJIacc
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 97
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