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INOACHUTEJBHASA 3AIITNCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHUN U TPEeOOBaHUM K pe3yibTaTaM OCBOCHUS
Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl,
npeacraBieHHbIx B PI'OC OO0, a takxe ¢ yuérom deaepaibHOi padoueit
nmporpamMMbl BociuTanus U KoHenmum npemnojaBanusi yaeOHOTO IpeaMeTa
«Duszukay.

Copeprxkanue nporpaMmbl 1o GU3HKE HAMIPABIECHO HA (POPMHUPOBAHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YUaIOIINUXCA U OPTaHU3AIUIO
n3ydeHus (PU3UKHU Ha IeITeIbHOCTHON OCHOBE. B mporpamme mo ¢gusnke
YYHUTHIBAIOTCS BO3MOYKHOCTH YY€OHOTO MpeMeETa B pean3aliii TpeOoBaHUH
OI'OC OOO Kk nIaHUPyEMBIM TUYHOCTHBIM U METANPEIMETHBIM
pe3ynbpTaTaM oOy4deHUs, a TAK)KE MEKITPEAMETHBIC CBSI3H €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus.

[Iporpamma 1o ¢u3uKe ycTaHABIUBAET paclpeiesieHne y4eOHOoro
MaTepuaa 1o rojaMm o0ydeHus (1o Kjaccam), IpeajaracT IpUMEPHYIO
MOCJIE0BATEILHOCTD U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEAMETHOTO COJIEpKaHUS U yU€Te BO3PACTHBIX OCOOEHHOCTEMN
oOyJarommxcs.

[Iporpamma no ¢usuke pazpadoTaHa C 1eJbI0 OKa3aHUsI METOAMYECKOM
MOMOIIH YYUTEIIO0 B CO3JJaHUU paboyell mporpaMMbl 0 y4eOHOMY IIPEAMETY.

®du3znka SBISETCA CUCTEMOOOPA3yIONIUM sl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MTOCKOIbKY (PU3UIECKUE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SIBJICHUM, U3yYaeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH U
dbusznyeckoi reorpadueii, BHOCUT BKJIa]] B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, PEJOCTABIIACT HanboJIee sICHbIE 00pa31bl TPUMEHEHUSI HAYYHOTO
METO/Ia TTO3HAHUs, TO €CTh CI0CcO0a MOTYyUYCHHS JOCTOBEPHBIX 3HAHUM O
MHUDE.

OnHa 13 riaBHBIX 3a7a4 GU3UYECKOro 00pa3oBaHUs B CTPYKTYpeE
o01ero 00pa3oBaHus COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYIHOU
I'PaMOTHOCTH U MHTEPEca K HayKe y O0yJaroIIrXcsl.



N3yuenne pusuku Ha 0a30BOM YPOBHE MPEANOJIATaeT OBJIaJICHUE
CJIETYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHO-
HAy4YHYIO TPaMOTHOCTb:

Hay4HO OOBICHSITH SABJICHUS,

OLCHUBATDH U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHMUA,
HHTCPIIPCTUPOBATb JAHHBIC K MCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JIA
IMOJIYUYCHUA BBIBOOOB.

[enu n3ydenus: (pU3NKKU HA YPOBHE OCHOBHOTO 00I1IETO 00pa30BaHUs
onpeneneHsl B Konnenuu npenoaaBanus yueOHoro npeamera «dusuka» B
oOpa3zoBaTeNbHBIX Opranu3anusx Poccuiickoit denepaniun, peaan3yrnmx
OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI, YTBEPKAEHHON pelieHneM
Konneruu Munuctepctsa npocsenieHus: Poccuiickoit deneparuu (mpoToKo
ot 3 nexabps 2019 r. Ne [1K4BH).

Heaun nzyyenus GpU3UKM:

IpUOOpPETEHNE UHTEPECA U CTPEMIICHUS O0YUYaOIIUXCS K HAYyYHOMY
U3YUYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN;

pa3BUTHE NPEJICTABICHUM O HAYYHOM METO/IE TO3HAaHUS U POpMUpPOBAHKE
HCCJIEI0BATENIbCKOTO OTHOLLIEHUS K OKPYKAIOIIUM SIBICHUSIM;
(dbopMUpoBaHNEe HAYYHOIO MUPOBO33PEHUS KaK Pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOEHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;
(dbopMupoBaHue NPEACTABICHUN O poJId (DU3UKHU AJI PA3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTU;

pa3BUTHE MPEJICTABICHUI O BOBMOXKHBIX cepax OyyIieit
npodeCcCUOHAIBHOM AESTETLHOCTU, CBSI3aHHOU ¢ (DU3UKOI, TOATOTOBKA K
JanbHelneMy o0y4eHHIo B ’TOM HalpaBJICHUH.

JlocTrkeHne 3TUX 1eIe TporpamMMBbl o (pU3MKe Ha YPOBHE OCHOBHOTO
o011iero oopazoBaHusi 00ECIICUMBACTCS PEIICHUEM CIICTIYIOIINX 3a/4a4:

npruoOpeTeHne 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
PUOOPETEHNE YMEHUM OMUCKHIBATH U OOBACHITH (DU3NUECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJYYEHHbBIX 3HAHUM;

OCBOCHHME METOJIOB PELICHUS MMPOCTEUIINX PACUETHBIX 3a/1a4 C
WCIIOJIB30BaHUEM (PU3MUECKUX MOJIEIeH, TBOPUYECKHUX U MTPAKTUKO-
OPUEHTHPOBAHHBIX 33/aY;



« pa3BUTHE YMEHHI HAOIIOATh MPUPOJIHBIC SBJICHUS U BBITIONHSTE OIBITHI,
nabopaTtopHbie pabOTHl U SKCIIEPUMEHTAIBLHBIC UCCIIETOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TIPUOOPOB;

« OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaIuel PU3NIECKOTr0 COIePIKAHMUS,
BKJTFOYast HHOOPMAITHUIO O COBPEMEHHBIX TOCTHKEHUAX QU3UKU, aHATU3 U
KPUTUYECKOE OIEHWBaHKE HH(POPMAITIH;

¢ 3HAKOMCTBO cO cpepamu npodhecCuoHaANBHON AEATEIbHOCTH, CBI3aHHBIMU C
(bU3UKOH, M1 COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JOCTIKCHHSX
(bU3NYECKON HAYKHU.

Ha u3yuenue ¢pusuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HEJEeN), B 8 kiacce — 68 yacosB (2 yaca B Henenmo), B 9 knacce — 102 yaca (3
yaca B HEJIEJII0).

[Ipennaraemerii B mporpamme 1o Gpu3nke rnepeyeHn JadopaTopHbIX
paboT M ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKkTep, yUUTeNb JeIaeT
BBIOOp MTPOBEACHUS JTA0OPATOPHBIX PA0OT U ONBITOB C YYETOM
WHJIUBUYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs, CIucKa
AKCIIEPUMEHTAIIbHBIX 3aJJaHUH, TIPEIJIaraeMbIX B paMKaX OCHOBHOTO
roCyIapCTBEHHOT'0 3K3aMeHa 1o (pu3uKe.

COILEPKAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®u3nka u eé poJib B NO3HAHUU OKPYKAKILEro MUpa.

®u3uka — HayKa o npupoje. Anenus npupoapl. DuzndecKue sBICHUSA:
MEXaHWYECKHNE, TEIUIOBBIE, dJIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusnveckue BeIUIuHbL. M3mepenue Gpuzndeckux
BenuurH. Gu3nyeckue mpudopsl. [lorpenHocTs
n3MepeHun. MexxayHapoaHasi CUCTeMa €IUHULL.



Kak ¢usuka u qpyrue ecTeCTBeHHbIC HAYKH U3yJar0T
npupoy. EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS: HAOIIOCHUE, TTIOCTAaHOBKA
HAyYHOT'O BOIPOCA, BBIIBUYKCHUE THITIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE
TUII0TE3, 00BSICHEHUE Ha0II0/1aeMoro siBiieHus. Onucanre pu3ndaecKux
SIBJICHUHM C IOMOILBIO MOJEICH.

Jemoncmpayuu.

1. MexaHHuYeCKUe, TEIJIOBbIE, IEKTPUIUECKIE, MATHUTHBIC, CBETOBBIC
SIBIICHUSL.

2. ®usnueckue MpuOOPHI U MPOIEAYpa NPSIMbBIX U3MEPEHUN aHATOTOBBIM
U U (POBBIM TPUOOPOM.

Jlabopamopuwvie pabomel u onvimol.

OmnpeneneHue EHbI JEICHUS IKaIbl U3MEPUTEIBHOTO MpUoopa.
N3mepenue paccTOsHUM.

N3mepenne 00bEMa JKUAKOCTU U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TET.

N3Mepenue temriepaTypsl PpU NOMOIIHU KUJAKOCTHOTO TEPMOMETPA U
JIaTYNKA TEMIIEPATYPBL.

6. IIpoBeaeHue uccienoBaHus IO MPOBEPKE TUIIOTE3L: TAIBHOCTD MOJIETA
[IapuKa, MyIEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OO0JIbIIe
BBICOTA ITyCKa.
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Pazgen 2. [lepBoHayabHbIE CBEJACHUS O CTPOCHUM BelleCTBA.

CrpoeHne BenecTa: aToMbl U MOJIEKYJIbL, UX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxeHne yactuil BemectBa. CBsi3b CKOPOCTH JIBUKEHUS YACTUIL C
TeMiiepatypoid. bpoynoBckoe nBmxenue, nuddysus. Bzanmoneiicteue
YaCTHI] BEIIECTBA: IPUTSKCHUE U OTTAJIKWUBAHHUE.

ArperatHbie COCTOSIHUS BEUIECTBA: CTPOEHUE ra30B, KUAKOCTEN 1
TBEPBIX (KPUCTAITMYECKUX ) Tell. B3anMOCBSI3b MEX 1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX ATOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.



Jemoncmpauuu.

1. HabmroneHune OpoyHOBCKOTO IBUKEHUS.
Habmronenue nuddysuu.
Habmionenue siBneHuid, 00BbACHIIOMIMUXCS MPUTSHKEHUEM HITH
OTTAJIKMBAaHHEM YaCTHUIl BEIIECTBA.

Jlabopamopuwie pabomsl u onvimet.

1. OueHka quameTpa aToMa METOJOM PSAOB (C UCTIOIb30BaHUEM
¢doTorpaduii).

2. OnbIThl IO HAOIOACHUIO TEINIOBOTO PACUIMPEHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. /IBU:keHHe M B3aUMO/IeiiCTBHE TeJl.

MexaHnyeckoe IBUKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
nerxeHne. Ckopoctb. CpeHsst CKOPOCTh MPU HEPABHOMEPHOM
JIBUKECHUU. Pacu€T myTu U BpEMEHU JIBUKCHMUS.

SBrnenue nHepuuu. 3aKOH MHEpUMU. B3anmoaencTBre Ten Kak mpuynuHa
M3MEHEHUs CKOPOCTHU JBHXKEHUS TeJl. Macca Kak Mepa HUHEPTHOCTH
tena. [InorHocTk BemiecTBa. CBSA3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eIMHALIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepuCTUKa B3auMoAerucTBUs Tea. Cua ynpyrocTu u
3akoH ['yka. I3MepeHue Cuiibl ¢ MOMONIBIO IMHAMOMETpA. SBieHne
TATOTEHUA U cuia TsbkecTu. Culla TSKECTH Ha JpyTrux IiaHerax. Bec
tena. HeBecomocTh. CliokeHHE CUl, HATPaBJICHHBIX MO OJTHOU
npsamoil. PaBHoneiictByromas cui. Cumna TpeHusi. TpeHue CKOIbXKEHUS U
TpeHUE MOKOs. TpeHne B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

Hab6mronenne MexaHu4ecKoro JBIKEHUS Tea.

N3MepeHune CKOpOCTH MPSIMOJIMHEMHOTO ABUKECHUS.
HaOmronenue siBJIeHUSI HHEPLIH.

HaOmroneHue n3sMeHeHus: CKOpOCTH MPU B3aUMOICHCTBUM TeE.
CpaBHEHHME Macc MO B3aUMOJICHCTBHIO TEII.

Clio’)keHue CHJI, HAalIPaBJICHHBIX 10 OJHOU MPSIMOM.
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Jlabopamopuwie padbomsl u onvimot.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B
KUJIKOCTH, MOJICJIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).

2. OmpeneneHue cpeHer CKOPOCTH CKOJIBKEHUS OpyCcKa WiIu IapuKa 1o
HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTU TBEPIOTO Tea.

4. OMNBITHI, IEMOHCTPUPYIOITHE 3aBUCUMOCTD PacTsOKeHUS (AedopMariim)
MPY>KUHBI OT MPUJIOKEHHOW CUJIBI.

5. ONbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKCHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEpPABIX TeJl, :KHJAKOCTEH U ra3oB.

Hasnenne. CiocoObl yMEHbIIIEHUS U YBEJIMUEHUs 1aBiieHus. JlaBneHue
rasa. 3aBUCHMOCTb JIaBJIEHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua
JABJIEHUS TBEPBIMU TEJIAMM, )KUJKOCTSIMH U ra3aMu. 3aKOH
[Tackans. [THeBMaTuueckre MaminHbl. 3aBUCUMOCTD JIaBJICHUS )KUJIKOCTH OT
riyounsl. ['uapocratuyeckuii napagokc. Coodiaronmecs
cocyasl. ['mapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe naBienue. [Ipuunneb
CYIIIECTBOBAHMS BO3AYIIHOW 000109KH 3emitr. OTbIT
Toppuuennu. U3meperne atMocpepHOTo TaBJIeHHs. 3aBUCUMOCTh
aTMOC(EepHOTO JTABJICHHS OT BHICOTHI HaJl ypoBHEM Mops. [Ipubopsl st
U3MEpeHHs aTMOC(HEPHOTO TaBICHHUS.

JlericTBHE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX
Teno. BertankuBaromnias (apxumenosa) cuia. 3akoH Apxumena. [1naBanue
Tel. BoznyxonnaBanue.

Jemoncmpauuu.

3aBUCUMOCTB JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya gaBieHUs KUIKOCTHIO U TA30M.

CooO1aromumecst Cocyabl.

['mpapaBirueckun mpecc.

[IposiBienue necTBust aTMOC()EPHOTO AaBICHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI OT 00BbEMA MOTPYKEHHON YaCTU
T€JIa U UIIOTHOCTH KUJIKOCTH.
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7. PaBeHCTBO BBITAJIKMBAIOIIECH CHUJIBI BCCY BBITECHEHHOM JKUIKOCTH.
8. YcioBue 1u1aBaHMs TEJ: IIaBaHUE WIIH MOTPYKCHUC TCII B
3aBUCUMOCTH OT COOTHOIICHMS INIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopuwie pabomsl u onvimot.

1. WccaenoBaHue 3aBUCHMOCTH Beca TejIa B BOAE OT 00béMa
IIOI'PYKEHHOU B KUJKOCTb YaCTH TEJA.

2. OnpeneneHre BBITAIKUBAIOINICH CUJIBI, JEUCTBYIONIEH Ha TENO,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIECH CHUJIBI, ICHCTBYIOIIEH HA
TEJIO B ’KMIKOCTHU, OT MAacChI Tea.

4. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHUJIBI,
NEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHOMU B
JKUJIKOCTh YacTHU Tela U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKHU U
OIIpEAEIICHUE €€ IPY30N0bEMHOCTH.

Paznen 5. PaboTra u MOIIHOCTB. JHEpPrus.
Mexanunueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JI0K, HaKJIOHHAS IIOCKOCTh. [IpaBuio
paBHOBecHs pbruara. [IpumMeHenne npasuia paBHOBECHS pblyara K
0J10Ky. «30J10TOE TIpaBWwiIo» Mexanuku. KITJI mpocthix
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusa. Kuaetnueckas u noTeHIualIbHas
sneprus. [IpeBpanienue 0JHOTO BUa MEXAaHUYECKON DHEPTUHU B
JIpyroi. 3aKOH COXpPaHEHUs SHEPTUHN B MEXAHHKE.

Jemoncmpauuu.
1. TIpumepsl NpOCTHIX MEXAaHNU3MOB.
Jlabopamopuwvie padbomul u onvimol.

1. Onpexenenue padOThI CUIIbI TPEHUS MPU PABHOMEPHOM JIBUKCHUU
TeJ1a M0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. HccienoBanue yCiI0BUM paBHOBECHS phlUara.
N3mepenue KIIJ[ HakJIOHHOH TIJIOCKOCTH.



4, HSY‘IGHI/IC 3dKOHa COXPaHCHUA MEXaHUYECKOM OHCPIuu.

8 KUIIACC

Pasznen 6. TemyioBbIe ABJIEHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN CTPOECHUS
BelecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJI. ONBITHI, ITOATBEPKIAFOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUIN
BemlecTBa. Kpucrammueckue u amopduseie Tena. O0bsiCHEHUE CBOMCTB
ra3oB, JKUJIKOCTEN U TBEPBIX TEI HA OCHOBE MOJI0KEHUN MOJIEKYIISPHO--
KHHETUYECKO Teopur. CMauMBaHUE U KalWIUISIPHBIE ABICHUSA. TerioBoe
paclIMpEeHne U CHKaTHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETIIOBOTO JIBUKCHUS
yactull. Buytpennss sneprus. CriocoObl H3MEHEHHS BHYTPEHHEH YHEPTUU:
TerJIonepeiaya u CoBepileHne padotsl. Buabl Temionepenayu:
TEIIONPOBOJHOCTb, KOHBEKIYSI, U3JIyYCHHUE.

KomnuecTBo TeruioTel. Y aenbHas TEINIOEMKOCTD BEMIECTBA. Termtoo0OMeH
Y TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOro OanaHca. [1naBienue u
OTBEPJIEBAHUE KPUCTAJUIMYECKUX BEUIECTB. Y JIeJIbHAS TEIJI0Ta
miasieHus. [lapooOpazoBanue u
konaeHcamus. Mcnapenue. Kunenue. Y nenpHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUIIEHUSI OT aTMOC(PEPHOTO
JIaBJICHUS.

BrnaxHoCTh BO31yXa.
DHeprus TOIUINBA. Y JIeJIbHAs TEIIOTa CTOPAHU.

[Tpuntumer padoTs! TermmoBsix asuratesneit KIT/[ termmosoro
nBuratess. TernnoBble JBUTATEIN U 3alUTa OKPYKAOIIEH CPEIbI.

3aKOH COXpPaHEHHUS U MPEBPALCHUS SHEPTUU B TEIUIOBBIX ITPOLECCAX.

Jemoncmpauyuu.



HaOnronenne 6poyHOBCKOTO JIBUKEHUS.

Hao6mronenue nuddyszun.

HaOmronenue siBlIeHUN CMadyuBaHUsI M KAIMMJUIIPHBIX SIBICHUH.
HaOmroneHue TerioBoro pacumpeHus Ted.

N3meHeHune gaBiaeHus ra3a Mnpyu U3MEHEHUU 00bEMa U HarpeBaHUU WU
OXJIAKIICHHU.

[IpaBuiia u3MepeHus: TEMIEPATYPHI.

Buabl Tenonepenayu.

OxnaxieHue Mpu COBEPILICHUH PabOTHI.

. HarpeBaHue npu coBepiieHur padOThl BHEITHUMH CUJIAMU.

10. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaGronenue KumeHus.

12. HaburoieHre MoCTOSIHCTBA TeMIIEpaTyphl MPH IJIABJICHUU.

13. Moenu TeIuI0BBIX ABUTATEIEH.
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Jlabopamopuvie padbomel u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO EUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIUA caxapa.
OnbITHI IO HAOJIFOJIEHUIO TEIJIOBOT'O PACIIUPEHHUS Ta30B, KUJIKOCTEN 1
TBEPABIX TEIL.

4. OnpenerneHue 1aBJieHUs BO3AyXa B OAJJIOHE HITIPUIIA.

5. OmnbIThI, IEMOHCTPUPYIONIME 3aBUCUMOCTD JIABJIEHHUS BO3AyXa OT €ro
00bEéMa 1 HarpPeBaHMS WJIN OXJIAXKICHHUS.

6. IIpoBepka rumoTesbl JMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIONKA
KHUIKOCTH B TEPMOMETPUUECKOMN TPyOKe OT TEMIIEPATYPHI.

7. HaOmronenune u3MeHeHNs] BHyTPEHHEHW SHEPTUU Teja B pe3yJIbTaTe
TeIUIonepeayu U padoThl BHEITHUX CHJI.

8. MccnenoBaHue siBIeHUs TEMJI000MEHA TPU CMEIIMBAHUU XOJIOIHOU U
ropsiueu BOJIbI.

9. OmpezneneHue KOJIUYECTBA TEMIIOTHI, MOTYYEHHOTO BOJIOW MPHU
TEMI000MEHE C HArPEThIM METAJUTMYECKUM LIUITUHIPOM.

10. OnpeaenieHue yaeIbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnemoBaHue nporecca uCnapeHus.

12. OnipeniesieHue OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHOM TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. diekTpuvyecKre 1 MATHUTHBIE SIBJICHUS.

DiekTpu3anus Teil. /[Ba poaa 3NeKTpUIECKUX
3apsioB. B3auMogelicTBue 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTD



CWJIbl B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BETUYUHBI 3apSI0B U
PACCTOSTHUS MEKTY TEJIaMH).

Dunektpuueckoe notie. HanpsokEHHOCTh 3IEKTPUYECKOTO
nosist. [IpuHIMNI cynepno3uinm dIEeKTPUYECKUX MoJIeH (Ha KaYeCTBEHHOM

YPOBHE).

Hocurenn anekTpudeckux 3apsaoB. DIEMEHTAPHBIN JIEKTPUYECKUN
3apsan. Crpoenue atoma. [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3aps/a.

DIIEKTPUYECKUI TOK. Y CIIOBUSI CYILIECTBOBAHUS IIEKTPUUECKOTO
TOKa. MICTOUHMKY MOCTOSHHOI'O TOKA. [[€MCTBUS 3MEKTPUUECKOTO TOKA
(TemoBoe, XMMUYECKOE, MATHUTHOE). DJIEKTPUUYECKHUI TOK B JKUJIKOCTSIX U
rasax.

OnekTpuyeckas nemnb. Cuiaa Toka. DNEKTPUIECKOE
HarnpspbkeHue. ConpoTUBIEHUE TPOBOAHUKA. Y AEIBHOE COIPOTUBIIEHUE
BemiecTBa. 3akoH OMa it yuactka uen. [locnenoBarensHoe u
napajuieIbHOE COeIMHEHHNE MPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ANEKTPUUECKOTO TOKa. 3aKoH J[>koysa—
Jlenua. DnaeKTpUYECKHe e U MOTPEOUTENH SIEKTPUUECKON SHEPTHUH B
obITy. KopoTkoe 3ambikaHue.

[TocTosguuble MaruuThl. B3anMoaencTBre IMOCTOSIHHBIX
MarguToB. MarautHoe noyie. MaruuTHOE 10JIe€ 3EMJIU U €r0 3HAUEHUE JUIA
*13HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE MoJie AIEKTPUIECKOTO
ToKa. [IpuMeHenre 3NEKTPOMArHUTOB B TEXHUKE. J|eliCTBME MArHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENIb MOCTOSSHHOTO
TOKa. Mlcnoyib30BaHKE 3JIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA
TPAHCIIOPTE.

OmneiTel @apaznes. SABneHue 3IEKTPOMarHUTHON HHAYKIMH. [TpaBuiio
Jlenma. Dnexrporeneparop. CrocoObl MOTyICHUS dISKTPUICCKON
HEPrUuu. DNEKTPOCTAHIIMHI Ha BOZOOHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DJIEKTpU3aLUs Tell.



2. JIBa poja dJIEKTPUYECKUX 3aPsIIOB U B3aUMOJICMCTBUE 3aPSKEHHBIX
TeJl.

3. YCTpOWCTBO U IENUCTBUE JIEKTPOCKOIA.

4. DJNEKTPOCTATUUYECKAs] MHITYKIIUS.

5. 3aKOH COXPAaHEHHUS AJIEKTPUUYECKUX 3apSI0B.

6. IIpOBOJHUKM U TUAIICKTPHUKHU.

7. MoaenupoBaHUE CUIOBBIX JJMHUU JJIEKTPUYECKOTO TOJIS.

8. MCTOYHHMKH MOCTOSSHHOT'O TOKA.

9. JleMcTBUs 3NEKTPUUECKOTO TOKA.

10. DJIEKTPUUECKUM TOK B JKUJKOCTH.

11. 'a30BbIU pa3psia.

12. U3MepeHne CHIbl TOKa aMIIEPMETPOM.

13. I3MepeHue 3eKTPUUYECKOTr0 HAMIPSXKEHUSI BOJBTMETPOM.

14. PeocTar 1 Mara3uH CONPOTUBIICHUM.

15. BzauMoiercTBue MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIFOCOB MAarHUTA.

17. MonenupoBaHUE MAarHUTHBIX ITOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OnbIT Ipcrena.

19. MarHuTHo€ 1oJjie ToKa. DJIEKTPOMAarHur.

20. [leiicTBME€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

21. DIIEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22. ViccrienoBaHue SIBJICHUS JIEKTPOMArHuTHOW MHTYKIWH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTb HaMpaBJICHUsI UHAYKIIMOHHOT'O TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

25. DJIEKTpOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopusie pabomsl u onvimet.

1. OnbIThl N0 HAOIIOJECHUIO 3JIEKTPU3ALUHU TET UHAYKIIUEH U TIPU
COIIPUKOCHOBEHUH.

2. HWccnenoBanne IEUCTBHS JIEKTPUYECKOTO OIS HA IPOBOJHUKHU U

JTUBJIEKTPUKHU.

C6opka u mpoBepka padboThI IEKTPUUECKON LIEMU MOCTOSHHOTO TOKA.

M3mepeHne u peryaupoBaHUE CHIIBI TOKA.

N3mepeHne u peryimpoBaHue HAPSHKEHUS.

HccenenoBanue 3aBUCUMOCTH CUIIbI TOKA, UAYIIETO YEPE3 PEZUCTOP, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUECKOTO
CONPOTHUBJIEHUS IPOBOJIHHUKA OT €r0 JUIMHBI, IJIOIIAIH ITOTIEPEYHOTO
CEYCHUs U MaTepuaa.
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8. IIpoBepka nmpasuia CI0XKEHUS HANIPSKEHUM TP MTOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka nmpasuia It CUIIbI TOKA IIPU NIApaJUIEIbHOM COCAUHEHUU
PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUYECKOT0 TOKA, UIYIIETO Yepes3
pPE3UCTOP.

11. OnpeaeneHne MOITHOCTH JIEKTPUIECKOTIO TOKA, BBIAECISIEMON HA
pe3ucTope.

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIErO Yepe3 JIAMIIOUKY, OT
HANPSDKEHUS HA HEW.

13. Onpenenenue KIIJI HarpeBares.

14. ccnenoBaHre MarHUTHOI'O B3aMMOJECHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3y4eHrne MaratuTHOTO IOJIS MOCTOSSHHBIX MArHUTOB IIPU UX
OOBEIMHEHUHU U Pa3JICTICHUN.

16. MccnenoBaHne IEUCTBUS SJIEKTPUYECKOTO TOKA HA MAaTHUTHYIO
CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS
KATYIIKX C TOKOM M MarHuTa OT CUJIbl TOKA Y HAIIpABJICHUS TOKA B
KaTyILKe.

18. I3y4yenune nelcTBrs MarHUTHOTO I10JI HA IIPOBOIHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3JE€KTPOABUTATEIS.

20. U3mepenue KII/] anexTpoaBUrareibHOM yCTaHOBKH.

21. OnBITHI O MCCIIEIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOW MHIYKIWHN:
VCCIICIOBAHUE U3MEHECHUM 3HAYCHUS U HAIIPABJICHUS WHAYKIHOHHOIO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe aBrkeHue. MarepuanbHas Touka. Cucrema
orcu€ta. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. PaBHOMEpHOE
MPAMOJIMHEWHOE ABMKeHNE. HepaBHOMEpHOE MPSMOJIIMHEWNHOE
nerkeHue. CpenHsisi 1 MTHOBEHHAsl CKOPOCTh Tela IIPU HEPABHOMEPHOM
JBU)KCHUU.

Yckopenue. PaBHoyckopeHHOE NpsMoJinHeitHOe ABkeHne. CBOOOIHOE
nagenue. OneITe [ annies.



PaBHOoMepHOE nBMXKEHME IO OKPYKHOCTU. [lepuoa u yacrora
oOpamienusi. JIuneitnas u yriosasi ckopoctd. LleHTpocTpemMuTenbHoe
YCKOpPEHHUE.

Ilepseiii 3akoH HeroroHa. Bropou 3akoH Herotona. Tperuii 3aKoH
HproToHna. [IpuHuun cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHS,
CHJIa TPEHUS MOKOS, IPYTUe BUJIbI TPEHHUS.

Cuna TSXKECTU U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO
najeHus. J[Bmxenne mianet Bokpyr Connua. [lepBas kocmMuueckas
CKOpOCTh. HeBeCOMOCTD U meperpys3Kku.

PaBHOBecue MaTepuaibHOU TOYKUA. AOCOIIOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPIOTO Tema € 3aKPENIEHHON OCBIO BpalleHuss. MoMeHT
cuibl. LleHTp TsKecTH.

Nmnynse tena. M3menenue nmmynbsca. UMnynbe cuiibl. 3aKOH
COXpaHEHMS UMITyJbca. PeakTUBHOE IBUKEHHUE.

Mexannueckas paboTa 1 MOUTHOCTh. PaboTa cuil TSDKECTH, yIpyrocTH,
Tpenust. CBs13b 3HEPTUH U paboTHI. [loTeHIIManbpHas SHEPTUs Tela, MTOTHATOrO
HaJl TOBEPXHOCTHIO 3eMJIU. [loTeHIIMabHAsA SHEPTUS CKATOU
npyxuHbl. Kunetnueckas s3neprus. Teopema 0 KWHETUYECKON
SHEPrUU. 3aKOH COXPAHCHHUS MEXaHUYECKOM IHEPTHUH.

Jemoncmpayuu.

1. HaGmroneHne MeXxaHUYECKOTO ABMKCHUS Tejla OTHOCUTEIBLHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHUE MMYTEH U TPACKTOPUM ABUKEHHUS OJTHOTO U TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3MepeHne CKOpOCTU U YCKOPEHUS IPSIMOJIMHEMHOTO IBUKCHUS.

HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKEHHS.

HabOmroneHune ABMKEHUS Tejla 10 OKPY>KHOCTH.

HalOmroieHne MexaHHIeCKUX SBJICHUH, TTPOUCXOISIINX B CHCTEME

oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUXKECHUH

OTHOCUTENIbHO KaOuHeTa (GU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MacChl Tejla U JECUCTBYIOIIEH Ha HETO
CHJIBI.
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8. HaOmronenue paBeHCTBA CUJI PU B3aUMOJICHCTBUM TEJL.

9. M3meHeHue Beca Tesna Mpu yCKOPEHHOM JIBUKEHHUH.

10. [lepenaya uMmnyJsibca Ipy B3aUMOJEHCTBUU TEI.

11. IlpeoOpa3zoBaHus SHEPTUM MPH B3AUMOACHCTBUU TEI.

12. CoxpaHeHUEe UMITYJIbCa IIPU HEYNIPYTOM B3aWMOJICVICTBUH.

13. CoxpaHeHue UMITyJIbCa IpHU a0COIIOTHO YIIPYTOM B3aUMOJECHCTBUU.

14. HabntoieHne peakTUBHOTO JBUKEHUS.

15. CoxpaHeHUE MEXaHNYECKON SHEPTUH NPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHUE MEXaHUYECKOW SHEPTUH MPU IBUKEHUHU TEJIA MO/
JIEICTBUEM TPYKUHBI.

Jlabopamopuwie pabomsl u onvimet.

1. KonctpyupoBaHue TpakTa AJIs pa3roHa U JaJbHEUIIIEr0 paBHOMEPHOTO
JBIDKEHUS MApUKa WIN TEICKKH.

2. OmpepneneHue cpeHer CKOPOCTH CKOJIBKECHHS OpYCKa TN JBHKCHUS
[IapuKa Mo HAKJIOHHOM IIIOCKOCTH.

3. OnpeneneHne yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JIBIXKCHHUH TI0
HAKJIOHHOM TJIOCKOCTH.

4. VccnemoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBU)KCHUU 0€3 HauaJlbHOM CKOPOCTH.

5. IIpoBepka rurmoTe3bl: eCiu IpH PaBHOYCKOPEHHOM JABMIKEHUU 0e3
HAa4YaJIbHOW CKOPOCTH ITyTH OTHOCSATCS KaK Psiji HEUETHBIX YHCEIT, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJINHAKOBBI.

6. VccrnemoBaHue 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBKEHUSI OT CHJIBI
HOPMAJIBHOTO JTaBJICHHUSI.

7. Omnpenenenue KodHPuUIMEeHTa TPEHUS CKOTBKEHUS.

8. OnpeneneHue KECTKOCTU MPYKUHBI.

9. OmpeneneHue pabOTHI CHIIBI TPSHUS TIPH PABHOMEPHOM JBKCHUN
TeJa 10 TOPU30HTATBHON IMTOBEPXHOCTH.

10. Onpenenenue paboThl CUIIBI YIIPYTOCTH MIPU OABEME TPy3a C
WCIOJIb30BAaHUEM HETIOJIBMYKHOTO M TTOIBUYKHOTO OJIOKOB.

11. U3yueHue 3akoHa COXpaHECHUs DHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe aBuxkeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIECOAHUIA:
IIEPUOJI, YaCTOTA, aMILUIUTYy1a. MaTteMaTu4eCcKui U Npy>KUHHBIN
MasATHUKU. [IpeBpalienue 3Hepruu npu KouedaTeaIbHOM JBUKEHUU.

3aryxaronue kojie0anus. BoIHYyX1€HHbIE
kosie0anus. Pezonanc. Mexaunueckue BOJIHBI. CBOMCTBA MEXAHUUYECKUX
BOJIH. [Ipo10JIbHBIC U TIOTIEPEYHBbIEC BOJHBI. J[JIMHA BOJIHBI K CKOPOCTH €€



pacupoCTpaHCHU:. MexaHndyecKkue BOJIHBI B TBépI[OM TCIIC, celCMHUYECKHUEe
BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. H(ppa3Byk
U YJIBTPA3BYK.

emoncmpauuu.

1. HaOmroneHnue kojieO0aHUM TEJ MOA AEUCTBUEM CHUJIIBI TSIDKECTU U CUJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroneane BeIHYKIEHHBIX KOJIeOaHUM B pe30HaHCA.
Pacnpoctpanenue mpoaoJbHBIX U MOMEPEYHBIX BOIH (HA MOJCIHH).
Hab6mronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUH PE3OHAHC.
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Jlabopamopuvie padbomul u onvimol.

1. OnpeneneHue 4acTOThl U MEPUOIA KOJEOAHUI MaTEMAaTHYECKOTO
MasATHHUKA.

2. OmnpeneneHue 4acTOThl U EPHOJIa KOJeOaHUN PYKUHHOTO MASITHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJECOAHUN MTOABEIIEHHOTO K
HUTH Ipy3a OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Neproja KoueOaHuil mpyKMHHOTO
MasATHUKA OT MACCBHI IPy3a.

5. IIpoBepka HE3aBUCHMOCTH MEepUO/Ia KoJeOaHUu rpy3a, MOIBEILIEHHOTO
K HUTH, OT MaccChl Ipy3a.

6. OmNbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb TIEPHOJIa KOJIeOaHU
NPY>KUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTH NPYKUHBI.

7. VI3Mepenue yCKOpeHUs: CBOOOIHOTO MaJICHUS.

Pazgen 10. DieKTpoMarHuTHOE 1MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MOJIE. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOMCTBA
AJEKTPOMArHuTHbIX BOJIH. [IIkana s3nekTpoMarHuTHbIX BOJIH. Mcnosib30BaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

DyiekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBEIE
CBOKMCTBA CBETA.



Jemoncmpayuu.

1. CBoOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
2. BomHOBBIE CBOIICTBA CBETA.

Jlabopamopuwie pabomsl u onvimet.

1. N3yueHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO MOOHMIIBHOTO
tenedona.

Pa3znen 11. CBeToBbI€C ABJICHUA.

JlyueBas mojeinb cBeta. Microunuku ceeta. [IpsimonuueinHoe
pacnpoctpanenue ceeta. 3atMeHust Cosnia u Jlynel. OtpaxeHue
ceera. [Imockoe 3epkanio. 3aKOH OTPaKECHUS CBETA.

[Ipenomnenue cBeta. 3aKoH npenomieHus cBeta. [loaHoe BHyTpeHHee
OoTpaxkeHue cBeTa. Mcnoib30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nydeit B tuH3e. Ontuyeckas cucrteMa (horoanmnapara,
MUKPOCKOIIA U TejecKona. ['y1a3 kak onruueckas cucrtema. bim3opykocTs u
JAIbHO30PKOCTD.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioxkeHue
CIIEKTpaJIbHBIX 1IBETOB. Jlucnepcus cera.

Jemoncmpauuu.

1. IIpssMosMHENHHOE pacpOCTPaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

[Torydenue n300pakeHui B TNIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKayax.

[IpenomiieHue cBera.

OnrTryecknii CBETOBOJ.

XoJ ayuei B cobuparomien JuH3e.

XoJ Jiyyer B paCCEUBAKOILEN JIMH3E.

[Tonyyenue n300pakeHuil ¢ MOMOUIBIO JINH3.
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9. Ilpuniun necTBus ¢poToamnmnapara, MUKPOCKOIIAa U TeJIECKOTa.
10. Monuens riasa.

11. PaznoxeHue 0eoro cBeTa B CIIEKTP.

12. Ilomyyenue 6emoro cBeTa IpH CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopuwvie padbomul u onvimol.

1. HMccnenoBaHne 3aBUCUMOCTH yIJIa OTPAKEHUsI CBETOBOTO JIy4a OT yrja
NaJCHUS.

2. N3yuyeHue xapakTepUCTUK U300pakeHUsI IPEAMETA B IJIOCKOM
3epKaie.

3. HccnenoBanue 3aBUCHMOCTH yIJjla IPEJIOMIIEHUSI CBETOBOTO JIy4da OT
yTIJIa MMAJICHUS] Ha TPAHULIE «BO3AYX—CTEKIIOM.

4. TlomydeHnue n300paKEHU € TOMOIIbIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenue (HOKYCHOIO PaCCTOSTHUS U ONTUYECKON CUIIbI
coOmparomen JTUH3BI.

6. OImBITHI IO PA3IOKEHUIO OEJI0ro CBETA B CIEKTP.

7. OnbITHI IO BOCIPUATHUIO IIBETA IPEIMETOB IPU UX HAOIIOJCHUH Yepe3
I[BETOBbIE (DUITBTPHI.

Pasznen 12. KBanToBbBIE ABJICHUS.

OmnsiTel Pesepdopna u mnanerapuas mozens aroma. Mozens aroma
bopa. Ucnyckanue u norionieHue cBera aromoM. KBaHTel. JInHenyaTeie
CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-usiydenus. CTpoeHue
aToMHOTO siipa. HykinoHHast MOJieiab aTOMHOTO
anpa. M3oronsl. PaguoaktuBHele npespamenus. [lepuoa nonypacnana
aATOMHBIX SITIEP.

SnepHble peakiu. 3aKOHbI COXpaHEHMS 3apsI0BOT0 U MacCOBOTO
YHCcell. JHEPrus CBsI3M aTOMHBIX siiep. CBsA3b Macchl U dHepruu. Peakiyu
cuHTte3a u aenenus saep. Uctounuku sueprun CosiHia u 3BE3/1.

S nepHas sHepreTuka. J[eMcTBUS palMOAKTUBHBIX U3TYUYEHUN HA KUBBIC
OpPTaHU3MBI.

Jemoncmpauuu.

1. CnoexTpsl U3ITyYEHHUS U MTOTJIOUICHUS.



CnexTpbl pa3InyHbIX Ta30B.

CnexTtp BogOpoO/IA.

HaGmronenue TpekoB B kamepe Buiibcona.

Pabora cuérunka HOHU3UPYIOITUX U3TyICHUH.

Perucrpanus uznydeHus OpupOAHbIX MUHEPAIOB U MPOYKTOB.

I

Jlabopamopuwvie padbomul u onvimol.

1. HaGmromenuve CIIONIHBIX M IMHEWYATHIX CTICKTPOB U3TyUCHHS.

2. HUccnenoBanne TpeKoB: M3MEPEHUE SHEPTUH YaCTHIIBI IO TOPMO3ZHOMY
nyTH (1o dhoTorpadusim).

3. H3mMepenue pagnoakTUBHOTO (OHA.

IHoBTOpPHUTEJIBbHO-00001IAKOIIM A MOAYIb.

[ToBTOpUTENHEHO-00001IAOIITUN MOTYJIb TPEAHAZHAYEH JIJISI
cCUCTeMAaTHU3alMi U 0000IICHHS TPEAMETHOTO COACPKAHUS U OIBITA
NeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3yUYEHUH BCEro Kypca pU3uKH, a
TaK)Ke JIJIs1 HOATOTOBKUA K OCHOBHOMY T'OCYAapCTBEHHOMY SK3aMEHY 10
busuke 1151 00ydaroumxcsi, BRBIOPaBIINMX 3TOT yU€OHbIN TPEAMET.

[Ipy n3yyeHnn JaHHOTO MOAYJIA PEAUTU3YIOTCS U CUCTEMATU3UPYIOTCS
BU/JIBI JICATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBACTCS TIOCTHKEHUE
MPEAMETHBIX U METAMNPEIMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB 00yUYEHUSI,
dbopMUpyeTCcs €CTECTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOCHHME HAyUHBIX
METOJIOB UCCIICIOBAHHUS SIBJICHUN MPUPOABI U TEXHUKHU, OBJIAJICHUEC
YMEHUSMH O0BSCHATh PU3NUECKHUE SIBIICHUS, TPUMEHSSI TOJTyUYCHHbIC 3HAHUS,
peuars 3aa4, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIbHBIC.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIN XapaKTep NAHHOTO pa3jieiia
peanu3yeTcs 3a CU€T TOTO, YTO 00yJarONTUeCs BBITIONHSIIOT 3a/1aHMUs], B
KOTOPBIX UM IPEIJIaracTes:

Ha OCHOBE IMOJYYEHHBIX 3HaHUI paclo3HABaTh U HAYYHO OOBSICHATH
bu3HYecKue SBICHUS B OKPYIKAIOIICH MPUPOJIE U TIOBCETHEBHOM JKU3HMU;

HCII0JIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/IBI/I‘I€CKI/IX SIBJICHI/Iﬁ, B
TOM 4HCJIC JJIA IIPOBCPKU I'MIIOTE3 U IMOJYUYCHHUA TCOPCTUICCKHUX BBIBOAOB,

OOBSICHSITH HAay4YHBIC OCHOBBI Han0oJIee BaXKHBIX HOCTHX(GHHﬁ COBPCMCHHbIX
TGXHOHOFI/II)’I, HaIIpUMCEP, HPAKTHUICCKOI'O UCIIOJIb30BaAHMA PA3JIMYHBIX
HNCTOYHHUKOB SHCPIMM Ha OCHOBC 3dKOHA IIPCBPAICHUA 1 COXPAHCHUA BCCX
HN3BCCTHLBIX BUJOB SHCPI'UM.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenne ¢GpuU3MKu HA ypOBHE OCHOBHOT'O 00IIIer0 00pa3oBaHuUs
HaIPAaBJICHO HA JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbraTe nuzyuenus (pu3MKu Ha yPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y 00ydJaromerocs: 0yayT cqpopMupoOBaHbI CIEAYIOITHE
JUYHOCTHBIC PE3yIbTaThl B YACTH:

1) naTpUOTH4YECKOr0 BOCIIUTAHUS:

—IPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickor (pU3NIECKON HAYKU;

—IICHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUAM POCCUNUCKHUX YUEHBIX -(DU3UKOB;
2) rpaaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS
—TOTOBHOCTh K aKTUBHOMY YYaCTUIO B 00CYKJICHUU

OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX MPOOIIEM, CBI3aHHBIX C IPAKTUYECKUM
MPUMEHEHNUEM TOCTHKCHUH QU3UKY;

—OCO3HAHHUE BAKHOCTHU MOPATbHO-ITUYECKUX MPUHITUIIOB B ICSATEILHOCTH
YYE€HOT0;

3) 3CTETHYECKOr0 BOCTIMTAHUS:

—BOCTIPUSITHE CTETUUECKUX Ka4eCTB (PU3UIECKON HAYKHU: €€ TAPMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT 0 TO3HAHMS:

—OCO3HAHUE [IEHHOCTH (PU3UUECKON HAYKH KaK MOIITHOTO UHCTPYMEHTA
ITO3HAHMS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BaXKHENIIEH COCTABIISIIOIIECH
KYJBTYPBI,

—pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, HHTEpPECa K UCCIIE0BATEIbCKOM
NEATEIIbHOCTH;

5) dopmupoBaHuUs KYJbTYPbI 3I0POBbSI H IMOIUOHAJILHOTO
0J1aronoJryyus:

—O0CO3HaHME IIEHHOCTH 0€30MacHOro o0pa3a *U3HU B COBPEMEHHOM
TEXHOJOTUUYECKOM MUPE, BAXKHOCTH TIPaBUJI OE30MMaCHOTO MOBEICHUS Ha
TPaHCIOPTE, Ha IOPOTrax, C JIEKTPUUECKUM U TEILUIOBBIM 000PY/I0BAHUEM B
JIOMAIIHUX YCJIOBUSX;



—c(hOpMUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHNE CBOETO IIpaBa Ha
OIMOKY M TAKOTO K€ TpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUSA:

—aKTUBHOE y4acTHE B PEUICHUM MPAKTUUECKUX 33J1a4 (B paMKax CEMbH,
o0pa3oBaTebHOM OpraHu3aIuu, Topojia, Kpas) TEXHOJOTHYECKON U
COIMAJIbHOM HAMPABJICHHOCTH, TPEOYIOIINUX B TOM YHCIIC U (PU3HMIECKUX
3HAHUM;

—MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO NTpodecchil, CBA3aHHbBIX C (DU3UKOIA;
7) 3K0JIOTUYECKOTO BOCTIMTAHUSA

— OpUEHTAIMS Ha MpUMEHEeHNE (PU3UICCKUX 3HAHUM JIJIS PEIICHHS 3aJ1a4 B
00J1aCTH OKPY>KAIOIIEH Cpeibl, IIIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOKHBIX MMOCIIECTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

—OCO3HAHUE III00ATBHOTO XapaKTepa SKOJIOTUUECKUX TPOOJIEM U IMyTeH ux
peLICHHUS;

8) ajanTanyu K U3MEHSIOIUMCS YCJIOBUSIM COIUAJIbHOM U IPUPOTHOI
cpeabl:

—TOTPpeOHOCTHh BO B3aUMOJICHCTBUU TIPH BBITOJIHEHUH UCCIEAOBAHUM U
MPOEKTOB (PU3UUECKON HANTPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
JIPYTHUX;

— IOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO
NEATEIIbHOCTD;

—noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHU, B TOM YHUCJIE
bopMyTMpPOBATh UJICH, TIOHATHS, TUIIOTE3bI O (U3UIECKUX O0OBEKTAX U
SBJICHUSX;

—O0CO3HaHUE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
oOnactu (HU3uKH;

— IUIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETECHUN HOBBIX (DU3UIECKUX
3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MPUPO/IbI, 00I1I€CTBA
¥ DKOHOMUKH, B TOM YHUCJIE€ C UCIIOJIb30BaHNEM (U3UUYECKUX 3HAHUM;

— OLIEHKA CBOMX JICMCTBUI C YUETOM BIIMSIHUSI HA OKPY>KAIOIIYIO CPEy,
BO3MOKHBIX IJI00QJIBHBIX MOCIIEICTBUM.



METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBoeHUS TporpaMMBbI o (pu3KKe Ha YPOBHE OCHOBHOTO
oO11iero oOpazoBaHus y 00ydarouierocst 0yayrt
copMUpOBaHBI MeTaNpeAMeTHBIE Pe3yJIbTAThl, BKIIOYAIOIIIC
M03HABATEIIbHBIC YHUBEPCATIbHBIC YUCOHBIC IEHCTBUS, KOMMYHHUKATUBHBIC
YHUBEpPCAIbHBIC YUeOHbIC IEHCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC
y4eOHbBIC ICUCTBUSI.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBLIC yqeﬁnble I[eﬁCTBI/Iﬂ

ba3oBble JJornueckue a1eMcTBHUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHA OOBEKTOB
(siBNIEHUN);

yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALINKA, OCHOBAHUS JIJIS
0000IIIEHUS 1 CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTPUBAEMBbIX (paKTax,
JTAHHBIX U HAOIIOJEHUSX, OTHOCSIINUXCS K PU3NUECKUM SIBIICHUSM;
BBISIBIIATH MPUYUHHO-CIICICTBEHHBIC CBS3H MPU U3YUEHUN (DU3NIECKUX
SIBIICHUM U MPOIIECCOB, JACNIaTh BHIBOJIbI C HCTIOIB30BaHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX
(bU3NYECKUX BEIUINH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCOO0 pelieHus yueOHOM Pu3ndecKoi 3a1aun
(cpaBHEHHE HECKOJBKUX BApUAHTOB pELIEHUs, BIOOp Hanboliee
TIOXOSAIICTO C YYETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHEB).

Ba3zoBbie ucciieqoBarejbCcKe 1eCTBUA:

HCII0JIb30BaTh BOMIPOCKI KaK UCCIIEA0BATEIHCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IJIaHY OTBIT, HECJIOKHBIN
bu3nYecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCeIOBaHUE (U3UUECKOTO
SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(OPMAIIHIO, TTOTYUYCHHYO
B XOJI€ UCCJICOBAHUSI WJIH DKCIIEPUMEHTA;

CaMOCTOSTEIIEHO (POpMYIIMPOBaTh OOOOIICHUS U BBIBOABI 11O pe3yJIbTaTaM
MPOBEIEHHOTO HAOIIOICHUSI, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOKHOE JaJIbHEHIIeEe pa3BUTHE (PU3NIECKUX MTPOIIECCOB,
a TaK)Ke€ BBIJIBUTATh MPEJTIOI0KEHHUS 00 UX PA3BUTUH B HOBBIX YCIIOBHUSX U
KOHTEKCTaXx.



Pa6ora ¢ undopmanueii:

IPUMEHSTH Pa3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alIPOChI IIPU MOUCKE U
oTOOpe HHPOPMALIMK WA JAHHBIX C YYETOM MPEI0KEHHON yueOHON
dbu3nUecKou 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMALIHIO
Pa3IMYHBIX BUJIOB U (POPM IIPEICTABICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (POPMY MPEACTaBICHHUS
uH(}OpMaLU U WIUTFOCTPUPOBATH PEIIAEMbIE 33]Ja4l HECIIOKHBIMU CXEMaMH,
auarpaMmamu, MTHOU rpaukoil 1 uX KOMOUHALMSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBI/Iﬂ:

B X0J1¢ 00CY>KJIeHUs yueOHOro MaTepurana, pe3yJbTaToB Ja00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBATh MJICH, HAIICIICHHBIC HA PEIICHUE 33/Ia4 U TOIIepKaHue
0JaroxeaaTeaIbHOCTH OOIICHUS;

COIIOCTABIIATH CBOM CYXACHUS C CYKJICHHUSIMHU APYTHX YIACTHUKOB JHAJIOTa,
OoOHapy>XKMBaTh PA3IUINE U CXOCTBO TO3UIIUN;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
yOJIMYHO MPEICTABIATH PE3YIbTAThI BBIMOIHEHHOTO (PU3NYECKOTO OMbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, TTPOCKTA);

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYATbHOM
paboThI IPU pEUIEHUN KOHKPETHOU (pr3nyeckoi nmpooieMsl;

PUHUMATH 1IEJTH COBMECTHOH JCATEIPHOCTH, OPTaHU30BBIBATh JCHCTBHUS 110
e€ JOCTMKEHUIO: PaclpeeisiTh PO, 00CYX ATk MPOIECCHl U PE3YJIbTaTh
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJCH;

BBITIOJIHSITH CBOIO YacCTh PabOTHI, TOCTUTAS] KAYECTBEHHOTO pe3yIbTaTa 1o
CBOEMY HAMPABJICHUIO U KOOPAUHHUPYS CBOU JCHCTBUS C IPYTUMHU YICHAMU
KOMaH/IbI;

OIICHMBATh KAY€CTBO CBOETO BKJIJa B OOIIHIA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIbHO C(hOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aWMO/ICHCTBHSL.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranuszauus:

BBISIBIIAATH MMPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSX, TPEOYIOMNX IS
pereHust GU3NIECKUX 3HAHUM;



OPUEHTUPOBATHCA B PA3IMYHBIX MMOAX0AAX IPUHSITHS PELICHUM
(MHIMBHyaJIbHOE, IPUHATUE PELLEHUS B TPYyIIIE, IPUHATUE PELICHU
TPYIIION);

CaMOCTOSITEJIBHO COCTABIIATh AITOPUTM pElIeHUs (PU3NUECKOM 3a1auu WIn
IJlaHa UCCJIEIOBAHMS C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh IIPeAiaraéMble BApHUAHThI PEIICHUI;
Jienath BbIOOp ¥ OpaTh OTBETCTBEHHOCTD 3a PEILEHUE.

CaMOKOHTpOﬂL, MOLUOHAJIbLHBIN NHTEJLJIEKT:

JlaBaTh a/IEKBATHYIO OLIEHKY CUTYAllUU U IIpeasararh 1iad e€ n3MEHEHHUS,
OOBACHSTH NPUYUHBI JOCTUKEHUSI (HETOCTUKEHUS) PE3YJIbTATOB
JEeSATEIbHOCTH, J1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD (B TOM YKCIIE€ B XO/1 BHIIIOJTHEHUS
(U3UYECKOT0 UCCIEA0BaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
U3MEHUBILNXCS CUTYallu, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINUX
TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO JPYIroro YeJoBeKa B XO/1€ CIIOpa WM IUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JOTUKY JPYTroro;
IpU3HABaTh CBOE MPABO HA OUIMOKY MPH pelieHUr (PU3NUECKUX 3a]1a4 WU B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K koHily 00yueHus B 7 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJ>KHBI OTPaXKaTh C(POPMUPOBAHHOCTH Yy 00YUAIOIIMXCS YMEHUMN:

WCIOJIH30BATh MOHATHS: PU3NUECKUE U XUMUYECKUE SBIICHUsI, HAOTIOICHUE,
AKCIIEPUMEHT, MO/IEJb, TUTIOTE3a, CAMHUIIBI (DU3UUECKUX BEJIUUMH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPI0E, KUIKOE,
ra3o00pa3Hoe), MEXaHMIECKOE IBMKEHHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEITHOE ), TPACKTOPHSI, paBHOICUCTBYIOIIAs CUia, 1edopmarius
(ynpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI;
pasnuyath siBreHus (audQy3us, TEMI0BOE IBIKCHIE YaCTUII BEIIECTBRA,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBUKECHUE, HHEPIIUS,
B3aUMO/JICMCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEINIEHHONW OCHIO
BpAlllCHUS, MIEpeaya JaBieHUs TBEPIBIMU TEJIAMU, KUJKOCTIMU U ra3aMu,
aTMoc(epHoe J1aBiieHuE, TIJIaBaHKUE TeJ, MPEeBPaICHUS MEXaHUYECKOM



HEPTUM) IO ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SABJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SIBJICHUH B
OKPY>KaIoIlleM MHUPE, B TOM YHUCIIe PU3NUECKUE SIBICHUS B IPUPOJIC:
MPUMEPHI JBUKEHUS C PA3JIMUYHBIMU CKOPOCTSIMU B )KMBOW U HEKUBOM
pUPOJIC, IEUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSHUE
aTMOc(epHOro AaBJIEHUS Ha )KUBOW OPTaHU3M, IJIABAHUE PHIO, pbluaru B
TeJie YeJIoBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1auy B YUYEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUM;
OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIOJIb3YSI
dbuznyeckue BeInUuHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, My Th,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSYKECTH, BEC TEJA, CUJIa
TpeHusl, 1aBieHue (TBEPIOTO Tela, )KUJIKOCTH, T'a3a), BRITAJIKUBAIOIIAs CUJIa,
MeXaHuueckasi paboTa, MOITHOCTb, IJICYO CHJIbl, MOMEHT CHUJIbI,
KO9(HUIIMEHT MOJIE3HOr0 JCHCTBUS MEXaHU3MOB, KHHETUUECKAsI U
MOTEHIIMAJIbHASL SHEPTHs), IPU ONMMCAHUU MTPABUIIBHO TPAKTOBATH
(bU3HMYECKU CMBICI UCTIONB3YEMbIX BEJTUYNH, UX 0003HAYCHUS U €TMHUIIBI
(bU3MYECKUX BEIMYHH, HAXOAUThH (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3MYECKYI0 BETMYUHY C IPYTUMH BEJIMUYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3MUECKUE SIBJICHUS U TIPOLIECCHI,
UCIIOJIB3YSI IPaBUiia CI0KEHUS CHII (BIOJIb OJHOM MIpsIMOit), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUIIO paBHOBECHS phiuara (010Ka),
«30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTHH,
IIPU TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMMUCHIBATH €TO
MaTeMaTUYECKOE BhIPAKEHUE;

OOBACHITH (U3UUECKHUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CUTYaIlui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIISITh
MPUYUHHO-CJIEACTBEHHBIC CBS3U, CTPOUTH 00BSICHEHHUE U3 1—2 JTOrHUecKux
1aroB ¢ onopoi Ha 1—2 u3y4eHHbIX CBOMCTBA (PU3NUYECKUX SABJICHUH,
(bu3nYeCcKuX 3aKOHA MU 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3aa4u B 1—2 AEHCTBUSA, UCIIONB3Ys 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONIME (DU3NYECKHUE BEIMUMHBI: HA OCHOBE aHAIM3a yCIOBUS 3aa4H
3aMMUCHIBATh KPATKOE YCIOBUE, TTOACTABIATh (DU3NIECKUE BEIIMUNHEI B
bOopMyITBI B MPOBOAUTH PACUETHI, HAXOAUTH CITPABOYHBIC JAHHBIE,
HEO0OXOIUMBIC JIJI PELICHUS 3aJ1a4, OIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON
(bu3nYECKON BETUYUHBI;

pacrio3HaBaTh NpoOJEeMbl, KOTOPHIE MOKHO PEIIUThH ITPU TTOMOIIH
(buU3nYeCKUX METOJ0B, B ONTMCAHUH UCCIIEOBAHUS BBIJCIATH MPOBEPSIEMOE
MPEANOI0KEHUE (TUIOTE3Y), pa3IndyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yJIbTaT, HAaXOJIUTh OLIUOKHU B XOJE OMbITA, JIEJIaTh BHIBOAbI 110 €r0
pe3yJibTaTam;



IIPOBOJIUTH OMBITHI 1O HAOIIOACHHUIO (PU3UUECKUX SIBICHUN WU (PU3UUECKUX
CBOMCTB Te: GOpMYITUPOBAThH IPOBEPSIEMBIE MPENOIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPE/JI0KEHHOT0 000pyA0BaHMs, 3aMUCHIBATH X0/ OIbITa U
dbopMynupoBaTh BHIBOJIBL;

BBITIOJTHSITH TIPSIMBbIE H3MEPEHUS PACCTOSTHUS, BPDEMEHHU, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPhI C UCTIOJb30BAaHUEM aHAJIOTOBBIX U MIU(PPOBBIX
puOOPOB, 3AMUCHIBAThH MTOKa3aHUS TPUOOPOB C YUETOM 3aJaHHOU
aOCOJIOTHOM MOTPELIHOCTH U3MEPEHUI;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUUMHBI OT
JIPYTO# C UCTIOIB30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBUXKYILETOCS Tella OT BPEMEHU JBUKEHUS TeJla, CUIIbl TPEHUS
CKOJIBKEHHS OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEN TEN U
HE3aBHCUMOCTH CHJIBI TPEHUS OT IJIOMIAN COTPUKOCHOBEHHUSI TEJI, CHIIBI
YOPYTOCTH OT yIJIWHEHHUS Py KUHBI, BRITATKUBAIOIEH CHUIIBI OT 00BEMa
MOTPYKEHHOW YaCTH TEJIA U OT INIOTHOCTHU JKUIAKOCTH, €€ HE3ABUCUMOCTH OT
IUIOTHOCTH TeNa, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TJIaBaHUA TeJl, YCIOBUN paBHOBECHsI pblyara u OJIOKOB), y4aCTBOBATh B
IJIAHUPOBAHUHU YU4€OHOTO MCCIIE0BaHMs, COOMPATh YCTAHOBKY U BBITIOJHATH
U3MEPEHUs], CIIeys IPEATI0KEHHOMY IIJIaHy, PUKCUPOBATH PE3YIIbTAThI
MOJIy4YeHHOU 3aBUCUMOCTH (PU3NUECKUX BEIMYMH B BUJIE MPE/I0KEHHBIX
TaOJIUIl ¥ TpadUKOB, JENIaTh BEIBOBI IO PE3YJIbTaTaM UCCIIeI0BAHNUS;
MIPOBOJIUTH KOCBEHHBIC M3MEpEHUs (PU3NUECKUX BeIMYrH (TJIOTHOCTh
BEIIECTBA JKUJKOCTU U TBEPOTO TeJa, CUJIAa TPEHUS CKOJIBKCHHUSI, TaBJICHUE
BO3/lyXa, BHITAJKUBAIOIIAS CUJIA, ICHCTBYIOIIAs HA TIOTPYXKEHHOE B
KUIKOCTh TEI0, KOADPHUIIMEHT MOIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB),
CJIeysl IPEAJIOKEHHON MHCTPYKITUU: TIPH BBITIOJIHEHUH U3MEPEHU coOupath
IKCTIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAYEHUE UCKOMOM
BEJTNUNHBI,

coOJII0/1aTh MpaBUiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh IPUHITUIIBI ISUCTBHUS TPHUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIAIOIINECS COCYbl, OAPOMETP, pblyar,
MOIBUKHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTB;
XapaKTEepPU30BaTh MPUHIINIIBI JECHCTBUS N3yUYCHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C OTIOPOH HA MX OMUCAHUS (B TOM YHUCIIE:
TIO/IIIUITHAKH, YCTPOHCTBO BOAOMPOBOAA, THAPABIMYCCKUI TIpece,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIONB3YS 3HAHUS O
CBOMCTBax (PM3UYECCKUX SBJICHUU U HEOOXOIUMBIE (PU3UIECCKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MH(POPMAITHIO O TPUMEpaXx ) MPaKTHIECKOTO
WCIIOJIH30BaHUS (PU3NUECKUX 3HAHUH B MIOBCETHEBHOM JKU3HU IS
oOecrieueHrs 0€30MacHOCTH MPU OOpaIeHuu ¢ TprudopaMu U TEXHUIECKUMU



YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOJIEHUSI HOPM KOJIOTUYECKOTO
IIOBEJCHHUS B OKPYIKAIOLLIEN CpeLe;

OCYIIECTBIISATH OTOOP UCTOUYHUKOB MH(popMaluu B UHTepHeTe B
COOTBETCTBUU C 3aJaHHBIM ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAaHUU U IyTEM CPABHEHUS PA3JIUYHBbIX HCTOUHUKOB BBIJIEIISIThH
uH(popMaIuio, KOTopast sIBISETCS TPOTUBOPECUMBON UK MOXKET OBITh
HEJI0CTOBEPHOMU;

UCIIOJIb30BaTh MPU BBIMOJHEHUN YUEOHBIX 3aIaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy PU3NUECKOTO COJIepKaHusl, CIPABOUYHbIE MAaTEPUAIIbI, PECYPCHI
cetu MHTEepHET, BiageTs MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOU CUCTEMBI B JIPYTYIO;
co31aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB UH(POPMAIIUU (PU3UUECKOTO COJICPIKaHUS, B TOM
quciie MyOJIMYHO JIeJaTh KPaTKUE COOOIIEHUS O pe3yJibTaTax MPOEeKTOB WJIU
y4eOHBIX UCCIICIOBAHUM, TTPU ATOM I'PAMOTHO MCIOJIb30BaTh U3YUYEHHBIN
MOHATUIHBIN amnmapar Kypca (pU3uKH, COMPOBOXK/IATh BHICTYIICHUE
MPE3CHTAIUEH;

IIPY BBITIOJIHEHUH YYEOHBIX TIPOCKTOB M UCCIICIOBAHUN PACTIPEACIISTh
00S13aHHOCTH B TPYIITIE B COOTBETCTBUHU C MTOCTABIECHHBIMU 33/la4aMU,
CJIEIUTH 32 BBINIOJIHEHUEM IUIAHA JCUCTBUM, aIEKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJ] B JIESITEIILHOCTD IPYIIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHUE OKPYKAFOILIKX.

K koniy o0yuenus B 8 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUMN:

MCIIO0JIb30BaTh MOHSATHUS: MACCA U Pa3MEPbl MOJIEKYJI, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE€ COCTOSHUS BEIIECTBA, KPUCTAILNIUYECKHUE U
amopdHbIe TeJa, HACHIIIIEHHBIA U HEHACBIIIICHHBIN TIap, BIAXKHOCTh BO3/1yXa,
TEeMIIepaTypa, BHYTPEHHSS SHEPTHS, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
AIEKTPUUYECKUU 3apsl, SIECKTPUUECKOE MOJI€, MPOBOJIHUKYU U JUDJICKTPUKH,
MOCTOSIHHBIN JICKTPUUYECKUM TOK, MArHUTHOE TIOJIE;

pa3nnyaTth SBJICHUS (TEMJIOBOE PACUIMPEHUE U CXKATHE, TeIUIoNepeaaya,
TEIIOBOE PABHOBECUE, CMAYMBAHUE, KAIMIUISIPHBIE SIBJICHUS, UCITAPEHUE,
KOHJICHCAIWs, IJIaBJICHUE, KpUCTAIUTU3alusl (OTBEPICBAHUE ), KUTICHHE,
Terionepeaaya (TerIonpOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE), AICKTPU3AIUS
T€JI, B3aUMOJECUCTBUE 3apsA0B, JEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/JICIICTBUE MAarHUTOB, JICICTBUE MAarHUTHOTO T10JIs Ha



MPOBOJIHUK C TOKOM, 3JIEKTPOMArHiuTHast MHAYKIUS) IO ONMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JAHHOE
buznyecKoe sIBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBJICHUH B
OKpY’KarolieM MHUpe, B TOM 4Hciie (PU3UUECKHE SIBICHUS B IPUPO/IE:
MOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI
B IIpupo/jie, n3nydenue ColHIa, 3aMep3aHue BOJJIOEMOB, MOPCKUE OpU3BI,
oOpa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUCCKUE SIBJICHHUS B
aTMocdepe, STEKTPUUECTBO KUBBIX OPTaHU3MOB, MArHUTHOE M0Jie 3eMIIH,
npeiid mo0COB, pOJib MATHUTHOTO MOJIS ISl )KU3HU Ha 3emie, MOJISIPHOE
CUSTHUE, TIPU TOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B YUCOHYIO, BBIICTSATh
CYIIIECTBEHHBIEC CBOMCTBA (MpHU3HAKHN) (HDU3NUECKUX SBIICHHIA;

OTKCHIBATh N3YUYCHHBIE CBOMCTBA TeJ M (PU3NUYECKUE SIBJICHUS, UCTIONb3YS
dbusznueckre BeTUIUHBI (TeMIepaTypa, BHyTPEHHSIS SHEPTUs, KOJTMUECTBO
TEIUIOTHI, yAeTbHAs TETUIOEMKOCTh BEIIECTBA, yAebHas TEIUIOTA TUIaBIICHUS,
yJelibHasl TeMI0Ta NapooOpa3oBaHus, yAelIbHAs TEIIOTa CrOpaHus TOIUINBA,
K03 (HULIMEHT NOJIE3HOT0 AEHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/yXa, JIEKTPUYECKHUI 3apsijl, CUIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTUBIIEHNE TPOBOJHUKA, YJEIbHOE COMPOTUBIICHHUE
BELIECTBA, pab0Ta U MOILHOCTb 3JIEKTPUUECKOT0 TOKA), IPU OMHCAHUU
MPAaBWIBHO TPAKTOBATH (DU3MUECKHUI CMBICI UCIIOIb3yEeMbIX BEJIMUNH,
0003HAUYEHHUSI U €IMHULIBI (PU3NYECKUX BETUYNH, HAXOIUTh (DOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (DU3NYECKYIO BEJIMUUHY C APYTUMU BEITUYMHAMM,
CTPOUTH IpaduKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHUH;
XapaKTepu30BaTh CBOMCTBA Tell, GU3HUECKUE SABJICHUS U IPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
CTPOEHUS BEIIECTBA, IPUHIUI CYNEPHO3UIINH MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHus 3apsa, 3aKkoH OMa il yyacTKa LenH, 3aKOH
Jlxoynsa—JIeHiia, 3aKoH COXpaHEHUs! YDHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO
(dbopMyIMPOBKY 3aKOHA U 3aMTUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE,
OOBSCHATH (PM3MUECKHE MPOIIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallui MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIIATD
IPUYMHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYEeCKuX
I1aroB ¢ ONOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHU,
($u3nUeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peraTth pacu€THbIC 3a/1a4u B 2—3 eHCTBUS, UCTIONB3Ys 3aKOHBI U ()OPMYJIHI,
CBSI3BIBAIOINNE (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aa4u
3aIlMChIBATh KPATKOE YCIOBHE, BBISBIISITH HEAOCTATOK JAHHBIX ISl PEIICHHMSI
3a]1a4M, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIC IS €€ pelIeHus,
IPOBOAUTH PACUETHI M CPABHUBATH MOTYYECHHOE 3HaUYEHUE (PU3HUECKON
BEJIMYUHBI C U3BECTHBIMH JJAHHBIMH;



pacro3HaBaTh IPo0JIeMbl, KOTOPbIE MOKHO PEIIUTh IIPU TTOMOIITH
(bU3nYECKUX METOIO0B, UCIIOIb3YS ONMKMCAHNE UCCIICIOBAHUS, BBIJICIATh
MIPOBEPAEMOE MPEIOJIOKEHNUE, OLICHUBATH TPABUIIBHOCTH MTOPSIKA
MPOBEJICHUS UCCIIEAOBAHUS, JETIaTh BBIBO/IbI,

MPOBOJAUTH OMBITHI 10 HAOIIOACHUIO (PU3UYECKUX SIBJICHUM WIIH (PU3UUECKUX
CBOMCTB TeJ (KalWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3/yXa OT €ro
00bEMa, TeMIIepaTyphl, CKOPOCTH MPOIIEcca OCThIBAHUS U HATPEBAHUSI IPU
U3JIyYEHUH OT LIBETA U3JIy4aronieil (IOTJIONarolei) MOBEPXHOCTH, CKOPOCTh
MCTIapEHUA BOJIBI OT TEMIIEPATYPHI JKUIAKOCTH U TUIOMIAAN €€ TOBEPXHOCTH,
AJIEKTPU3ALMS TET U B3aUMOAEUCTBUE AIICKTPUUECKUX 3aAPSII0B,
B3aUMO/ICMICTBUE TTIOCTOSTHHBIX MArHUTOB, BU3YJIM3AllMsl MArHUTHBIX MMOJIEN
IOCTOSIHHBIX MAarHUTOB, JIEUCTBUSI MATHUTHOTO MOJISL HA TPOBOJAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA JIEKTPOABUTATENSI TIOCTOSIHHOTO TOKA):
bopMyIMpoOBaTh MPOBEPSEMbIC MPEANOJI0KEHUSI, COOUPATh YCTAHOBKY U3
MPEI0KEHHOTO 000PYA0BaHMUSI, ONMUCHIBATH X0/ OMbITa U (POPMYIUPOBATH
BBIBOJIBI,

BBITIOJTHATD MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEILHON BIIAXKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSDKEHUS C MCITOJIb30BAHUEM aHAJIOTOBBIX MMPUOOPOB
U JATYUKOB (DU3NUYECKUX BEJIUUMH, CPABHUBATH PE3yJIbTAaThl H3MEPECHUH C
y4ETOM 3aJTaHHOW aOCOJIFOTHOM MOTPEIIHOCTH;

MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEJIMUUHBI OT
JIPYroM ¢ UCTOJIBb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOJHUKA OT €r0 JJIMHBI, TIOMAA MOTIEPEYHOTO CEYEHUS
Y YJICJIbHOTO COMPOTHUBJIEHUS BEIIECTBA MTPOBOJHUKA, CUJIbI TOKA, UAYIIETO
yepe3 MPOBOJIHUK, OT HAMPSHKEHUS] HA TPOBOIHUKE, UCCIICIOBAHUE
MOCJIEI0BATEILHOTO U MapajlIeIbHOTO COSAMHEHUN MPOBOHUKOB):
IIJIAHUPOBATh MCCIIEIOBAaHNUE, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS,
cienysl MpeasIoKEHHOMY TIJ1aHy, (PUKCUPOBATH PE3yJIbTaThl MOJTYYEHHOU
3aBUCUMOCTH B BHJI€ TaOJIUI] U TPaUKOB, JI€JIaTh BBIBOJIBI IO pe3yJibTaTaM
HUCCIICI0OBaHUS;

MPOBOJAUTH KOCBEHHbIC U3MEpeHUs (PU3NYECKUX BEIUYUH (yaelbHas
TEIUTOEMKOCTD BEIIIECTBA, CONMMPOTUBIICHHE TTPOBOHUKA, pab0Ta U MOITHOCTh
AIEKTPUYECKOTO TOKA): TUIAHUPOBATHh H3MEPEHMS, COOMpPATh
AKCIMEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NPEIT0KEHHON HHCTPYKIIUH, U
BBIUHMC/IATH 3HAUCHHE BEIUYUHBI;

coOJIroaTh TIpaBUIa TEXHUKHU 0€30MaCHOCTHU MPU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JECHCTBUS U3YUYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha X ONMUCAHUs (B TOM UUCIIC: CUCTEMA
OTOIJICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIEpPMETP, BOJILTMETD,
CUYETUYHMK AIEKTPUUYECKON AHEPTUH, DJIEKTPOOCBETUTEIIbHBIE TPUOOPHI,
HarpeBaTelIbHBIC AJICKTPOIPHOOPHI (IPUMEPHI), FICKTPUUCCKHE



PEIOXPAHUTENH, FJIEKTPOMATHUT, SJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YS 3HAHMS O CBOMCTBaX (PU3NUECKUX SABJICHUN U HEOOXOAUMbIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMUCTBA U UBMEPUTEIBHBIE
pUOOPHI [0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (’KUKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpPaHusl,
AIIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI JICKTPUUYECKUX LIETeH ¢
MOCJIEIOBATEIbHBIM U MAPAIUICIIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyast
YCJIOBHBIE 0003HAUYEHUS DJIEMEHTOB JIEKTPUUECKHUX LIETICH;

IPUBOAUTH IPUMEPHI (HAXOIUTh MH(POPMAIIKIO O TPUMEpaXx) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUHN B OBCEIHEBHOM JKU3HU IS
obecrieueHus 0€30MaCHOCTH MPU OOpAIIEHUHU ¢ TPUOOpPaMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U COOJIFOACHUSI HOPM SKOJIOTUUYECKOTO
IOBEJICHUS B OKPYXKAIOIIEH CpeJIe;

OCYILIECTBIISATh MOUCK MHPOpMaIuu Ppuzndeckoro cojiepxanus B UHTepHeTe,
Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U MTyTEM CPaBHEHUSI IOTIOJTHUTEIbHBIX
MCTOYHHUKOB BBIJCISITH HHPOPMAIUIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOM
WU MOXKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 33/JaHU HAYYHO-TIOMYJISIPHYIO
JIUTEPATypy PU3NUECKOTO CoMIepKaHusl, CIPABOYHbIE MAaTEPUATIbI, PECYPCHI
cetu UIHTEpHET, BiaJeTh NpUuéMaMy KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBanus HH(GHOPMALMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIIECHMUS,
00600111251 ”HGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NUECKOTO
coJiepKaHusl, B TOM YHCIIC MTyOJIMYHO TIPEACTABISITH PE3yIbTaThl TPOCKTHOM
WJIU UCCIIEIOBATENIbCKON JEATEIIbHOCTH, TPU 3TOM T'PAMOTHO UCMOJIb30BATh
W3YYEHHBIN MOHSITUIHBIN anmapat Kypca (GU3uKH, COITPOBOXKIAThH
BBICTYILJICHUE MIPE3EHTALUEN;

P BBITIOJHEHUH YUE€OHBIX ITPOCKTOB U UCCIIEIOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeiesiTh 0O0SI3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICAUTH 32 BBITIOJIHEHUEM ILJIaHA IEUCTBUM U
KOPPEKTUPOBATh €r0, aJ€KBAaTHO OIEHWBATh COOCTBEHHBIN BKJIA B
NEATEIIbHOCTh TPYIIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K kon1y oOyueHus B 9 kJjiacce npeMETHbIE PE3yIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

WCIIOJIb30BaTh MOHSTHS: CUCTEMA OTCUYETA, MaTepUalibHAs TOUKA,
TPaeKTOPHUsI, OTHOCUTEIIbHOCTh MEXaHUUECKOTO JIBMKEHUS, Jlepopmarius
(ynpyrasi, njacTuueckas), TpeHue, LIEeHTPOCTPEMUTEILHOE YCKOPEHHE,



HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTU, ADCOTIOTHO TBEPOE TENO,
LEHTP TSKECTH TBEPJOTO TeJla, pABHOBECUE, MEXaHUYECKUE KOeOaHus U
BOJIHBL, 3BYK, HH(PA3BYK U YJIbTPA3BYK, JJIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTb, CIIEKTPHI
UCIyCKaHMs U MOTJIOIEHUs, alnb(a, OeTa- 1 raMMa-u3ay4eHus, U30TOIIbI,
sJIepHasi YHEPIreTHKA;

pa3nuyath sBJIeHUs (PABHOMEPHOE U HEPABHOMEPHOE MPSMOIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHNE, CBOOOHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBM>KEHHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE JIBI)KEHUE, KOJIeOaTeNbHOE ABMKEHHE (3aTyXatolIKe U
BBIHY>KJICHHbIE KOJIeOaHus1), pE€30HAHC, BOJIHOBOE JABUKEHUE, OTPAKEHUE
3BYKa, IPSIMOJINHENHOE paCIPOCTPaHEHHE, OTPAKEHUE U NPETOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3iokKeHue OEIoro cBeTa B
CIEKTP U CJIIOKEHHUE CIEKTPAJIbHBIX [IBETOB, JUCIIEPCHS CBETA, ECTECTBEHHAS
PaAOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTPA U3JIyUEHUS ) 10
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3UUECKUX SIBJICHUU B
OKpy’karolieM Mupe (B TOM 4uciie (PU3n4ecKHe sIBICHUS B IPUPOJIE:
NPWIMBBI U OTJIMBBI, IBHKEHHE TU1aHeT COJTHEYHOM CUCTEMBI, pEaKTUBHOE
JBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBL, IlyHaMU, 3X0, [IBETA TE€J, ONTUYECKUE
SBJICHUS B IPUPOJIE, OUOJIOTHYECKOe JEHCTBUE BUIUMOTO,
yIbTpaduoJIETOBOTO U PEHTI€HOBCKOTO U3JTyY€HU, €CTECTBEHHBIN
paaMoOaKTUBHBINA (DOH, KOCMUYECKUE JTYUYH, PAJUOAKTUBHOE U3ITyUEeHHE
IPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3TYyUYE€HUN HA OpTraHu3M
YeJI0BEKa), IPU 3TOM MEPEBOAUTDH MPAKTUYECKYIO 33]]auy B yueOHYIO,
BBIJIEIISITH CYILIECTBEHHbIE CBOMCTBA (pU3HAKK) (GU3UUYECKUX SBICHHUI;
OMKCHIBATh U3yUEHHBIE CBOMCTBA TeJ U (PU3NUYECKUE SIBJICHUS, UCTIOJIb3YSI
duznueckre BETUUYUHBI (CPEIHSSt 1 MTHOBEHHAsI CKOPOCTH Tella MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHUE, ITepeMElIeHUE, Ty Th, YIIIOBas
CKOPOCTb, CHJIa TPEHHUSI, CUJIa YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE
cBOOOJHOIO MaJICHUs, BEC TeJa, UMITYJIbC T€JIa, UMITYJIbC CHUJIBI,
MexaHu4ecKasi paboTa U MOLIHOCTh, MOTEHIIMAJIbHAS SHEPTUs Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3eMJIU, TOTEHIIMAIbHAS SHEPT U CHKATOU
IPY’KMHBI, KHHETUYECKasl YIHEPrUs, ITOJTHAs MEXaHUYEeCKast SHEPI s, IEPHOT



¥ 9acTOTa KoJIeOaHWH, UTMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTelb MIPEIIOMIICHHSI CPEIbI), IIPU OTIMCAHUH
MPaBUIILHO TPAKTOBATh (PM3UYECKUN CMBICI HCTIOIB3YEMbIX BEITUYHH,
0003HaYEHUS W €MHUIIBI (DU3NUECKUX BEJTUYUH, HAXOAUTh (POPMYIJIBI,
CBSI3BIBAIOINNE JAHHYIO (PHU3UYCCKYIO BEJTMYHUHY C IPYTUMU BEITHUNHAMU,
CTPOUTH IpaUKH U3yUYCHHBIX 3aBUCUMOCTEH (DM3MUECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHUS U MIPOLIECCHI,
UCIIOJIb3YS 3aKOH COXPaHEHUs YHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHIUIT CYTIEPIIO3UIIUU CUJT, IPUHLIUI OTHOCUTENbHOCTH ["anuies, 3aKoHbI
HproTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TTPEIIOMIICHUS
CBETa, 3aKOHBI COXPAaHEHHUS 3aPSJ0BOr0 U MAaCCOBOTO YHMCEII MPU SAEPHBIX
peakumsX, IPu 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMAaTUYECKOE BbIPAKEHUE;

OOBACHSTH (PU3HUECKHE TTPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh
MPUYUHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 2—3 JTIOTMUECKUX
I1aroB ¢ ONMOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHU,
($U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

penaTh pacy€THbIC 3a/1a4u (ONUpArOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOLIME (DU3NUECKUE BEIMUMHBI: Ha
OCHOBE aHAJIM3a YCIOBHUA 33/1a41 3alIUChIBATh KPATKOE YCIOBUE, BISIBISAThH
HEJIOCTAIOIINE WJIM U30BITOYHBIC TAHHBIE, BRLIOUPATh 3aKOHBI U (POPMYITHI,
HEOOXOAMMBIE JIJIsl PEIICHHS, IPOBOIUThH PACUEThl U OIICHUBATH
PEATUCTUYHOCTD MOJTYUYEHHOTO 3HAYCHUS (PU3UIECKON BETTUYUHBI,
pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOXXHO PEIIUTh MPU TOMOIIN
(GU3UYECKUX METOJIOB, UCIIONb3Ysl ONTMCAHUE UCCIIEA0BAHUS, BIACISTh
IPOBEPSIEMOE MPEIOIOKEHNE, OLIEHUBATH MPABUIIBHOCTD MOPSIKA
MIPOBEJICHUS UCCIIEAOBAHMUSI, 1€J1aTh BBIBOIbI, HHTEPIIPETUPOBATH PE3YJIbTAThHI
HAOJIFOJICHUN U OIIBITOB;

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NIYECKUX SBICHUN MW (PU3UIECKUX
CBOMCTB TeJ (M3y4eHue BTOporo 3akoHa HeloTOHA, 3aKOHA COXpaHEHUS
OHEPTUH, 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUN MPYKMHHOTO MasiTHUKA OT
MacChl Ipy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTYIbI
MaJjibIX KOJeOaHui, NpsIMOJIMHEMHOE PacpOCTPAaHEHUE CBETA, PA3I0KEHHE
0eJIoro CBeTa B CHEKTP, U3yUEHUE CBOMCTB M300pakKeHUs B IJIOCKOM 3epKalie
Y CBOMCTB M300pa)KeHus MpeAMeTa B COOMpAIOIIeH JInH3e, Habt0IeHH e
CIUIOIIHBIX W JUHEUYATHIX CIIEKTPOB U3IIYYEHHUS): CAMOCTOSITEILHO COOUpPATh
YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000py/I0BaHUSI, OMUCHIBATH XO/JT ONbITA U
€ro pe3yIbTaThl, (GOPMYJIUPOBATH BHIBOIHI;

MPOBOAUTH MPU HEOOXOUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONIpeesis
CpellHee 3HaUeHUE U3MEPAEMO BeJIMYMHBI ((POKYCHOE pacCTOSIHUE



coOuparoiel TUH3bI), 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS
(M3MEpUTENHHOTO TIPUOOopa);

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3UUECKUX BETUUYHMH C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayalbHOW CKOPOCTH, Meproia KoJeOaHui
MaTEeMaTHYE€CKOT0 MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETa OT yIJa MaJieHUs U YIJa MPEJIOMIICHHS OT yTJia MajgeHus):
IUTAHUPOBATh UCCIIEOBAaHUE, CAMOCTOATEILHO COOMPATh YCTAHOBKY,
(buKCUpOBaTh pe3yJIbTaThl MOJIYYCHHOM 3aBUCUMOCTU (PU3NUECKUX BETUYUH
B BHJI€ TaOIUI] ¥ TpadUKOB, A€JIaTh BHIBOJIBI MO PE3yIbTaTaM UCCIICI0OBAHMUS;
MPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEINYUH (CPEIHSISI CKOPOCTh
U YCKOPEHHE Tella IPU PaBHOYCKOPEHHOM JIBUKEHUU, YCKOPEHUE
CBOOOJIHOTO MaJIEHUs, KECTKOCTh MPYKUHbI, KOADPUIIUEHT TPEHUS
CKOJIb)KEHUSI, MEXaHUUYeCcKas paboTa U MOIITHOCTb, YACTOTA U MIEPUOJT
Kose0aHNi MAaTEMATUYECKOTO U MPYKUHHOTO MAasITHUKOB, ONITUYECKas CHUIIA
coOuparolen JUH3bI, paIMOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIETYsI
PEeIJI0KEHHON UHCTPYKIUH, BBIYUCIIATD 3HAUEHUE BEJIUUYUHBI U
aHAJIM3UPOBATH MOJYUYEHHBIE PE3yIbTAaThl C YUYETOM 3aJJaHHOMN MOrPEIIHOCTH
U3MEpPECHUU;

coOJII0/1aTh MpaBUiia TEXHUKHU 0€30MaCHOCTHU MPpU paboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3NUCCKUX MOJICIICH:
MaTepuagbHask TOUKa, aOCOIIOTHO TBEPIOE TEI0, TOUCUHBI UCTOYHUK CBETA,
Jy4, TOHKas JTUH3a, TUIaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAs! MOJIENb
aTOMHOTO SAPa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U
TEXHHUYECKHX YCTPOMCTB C OMIOPOI HA UX ONMHUCAHUs (B TOM YHUCIIE:
CIHUIOMETP, JATYUKH TTOJOKEHUS, PACCTOSTHUS M YCKOPEHHSI, paKeTa, 3X0JIOT,
OYKH, TIEPHUCKOTI, (hOTOAMIAPAT, ONTUIECKUE CBETOBO/IbI, CIEKTPOCKOII,
NO3UMETp, Kamepa BuiibcoHa), ucnosnb3ysi 3HaHHUsI O CBOMCTBaX (PU3MUECKUX
SBIICHUM 1 HEOOXO0IMMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOLIECCOB MpHU
pelIeHnH yueOHO-TIPAaKTUYECKUX 3aa4, ONTHYECKUE CXEMbI IS TOCTPOCHUS
M300pakeHHl B TUIOCKOM 3€pKajie U COOMpaIOIIEe JIMH3E;

IPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TIPUMEPaXx) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3UYECKUX 3HAHHUI B IIOBCETHEBHOM JKU3HU JJIS
obecrnieueHnst 0€30MaCHOCTH MTPH OOPAIIEHUH C MPUOOPAMU U TEXHUUECKUMU
yCTPOICTBAMU, COXPAaHEHUS 3/I0POBbsI U COOIIOIEHUSI HOPM HKOJIOTMYECKOTr0
MOBEJICHUS B OKPYXKAIOIIEH CpeIe;



OCYILIECTBIIATH MOUCK MHPOopMaIuu puzndeckoro cojiepxkanusi B UHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHPYS TTIOMCKOBBIN 3aMpOC, HAXOAUTH MTyTH
omnpe/eeHus: JOCTOBEPHOCTHU MOIyYEeHHON HHGOpMAIIUU HAa OCHOBE
VMEIOLIMNXCS 3HAHUM U JOIOJHUTEIBHBIX UCTOYHUKOB;

UCIIOJI30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3aIaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NUECKOro cojiepKaHus, CIpaBOYHbIE MaTEpUAIIbI, PECYPChI
cetu IHTEpHET, BlIaAeTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi MHPOpMAIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIC TUCEMEHHbBIC U YCTHBIE COOOIIIEHHSI HA OCHOBE
uH(OpMaIIUU U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO COICPIKAHNUA,
myOJIMYHO MPEJICTABIATH PE3YIbTAThl MPOSKTHOM UM UCCIIEA0BATEIbCKON
NEATENBHOCTH, TP 3TOM I'PAMOTHO MCIIOJIb30BATh U3YYEHHbBIN OHATUNHBIN
amnrmapar “3y4aeMoro pasjelia GU3NKu U CONMPOBOXK/IATh BHICTYIICHUE

Ipe3eHTalne ¢ y4€TOM 0COOEHHOCTEN ayJuTOPUH CBEPCTHUKOB.
TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne n/m HammeHoBaHue pa3fenoB U TeM mporpammbl - KonmuecTBo DnekTpoHHBIE (U POBBIE)
4acoB o0pa3oBaTesIbHbIE PECYPChI
Bcero

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKIIET0 MUPA

11 ®wuswuka - HayKa 0 IPHPOJIE 2 bubnnoreka [JOK
https://m.edso00.ru/7f416194
12 dusnyeckue BEIHYNHEI 2 bubmnorexa [JOK
https://m.edsoo.ru/7f416194
13  EcTecTBEHHOHAYYHBIN METOI 2 bubaroreka [JOK
MIO3HAHUS https://m.edso00.ru/7f416194
WToro mo paszaeny 6
Paznen 2. IlepBoHayajibHbIE CBeIeHHS] O CTPOCHMH BelllecTBa
2.1 Crpoenue BemiecTna 1 buGmmoreka IJOK
https://m.edso00.ru/7f416194
2.2 JIBMKEHHE U B3aMMOJICHCTBUE 2 bubnuorexa [JOK
YACTHIL BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIC COCTOSIHHS BEIIECTBA 2 bu6mmoTteka [JOK

https://m.edso00.ru/7f416194

Hroro o paszaeiy 5
Pa3nen 3. /IBu:keHuMe ¥ B3aMMOAeiicCTBHE TeJ
3.1 MexaHnuecKoe JIBMKEHHE 3 bu6mmoreka IJOK

https://m.edso00.ru/7f416194

32 Uuepuus, Macca, IJIOTHOCTh 4 bubmnorexa [JOK

https://m.edso00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Ne n/m HaumenoBanwme pasienoB u TeM nporpammbl - KonuectBo ekTpoHHBIE (1TM(POBHIC)

9acoB o0pa3oBaTenbHbIE PECYPCHI
Bcero
33  Cuna. Buasl cun 14 bu6mmoreka IIOK
https://m.edso00.ru/7f416194
Wtoro 1o paszaeny 21
Paznen 4. JlaBjieHne TBEPABIX TeJ, ;KUJAKOCTEH U ra30B
41  JlaBnenwme. [lepenaua naBiieHus 3 bu6muorexa IIOK
TBEPABIMU TCIIAMH, KUIKOCTIMH U https://m.edsoo0.ru/7f416194
ra3aMu
4.2 JlaBieHHE KUIKOCTH 5 bu6mmoreka IIOK
https://m.edso00.ru/7f416194
43 AtmochepHoe TaBlIcHHE 6 bu6mmoTteka [JOK
https://m.edso0.ru/7f416194
4.4 Jle#cTBHE KUIKOCTH ¥ ra3a Ha 7 bubnuorexa [JOK
NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wtoro mo paszzaeny 21
Pazgen S. PaboTa 1 MOIIHOCTB. JHEePrus
5.1 Pabora 1 MOIITHOCTH 3 bubmmoreka IHOK
https://m.edso0.ru/7f416194
5.2 TIpocTble MEXaHU3MBI 5 bubmnorexa [JOK
https://m.edsoo.ru/7f416194
5.3  MexaHH4YEeCKas SHEPTHS 4 bubmnorexa [JOK
https://m.edsoo.ru/7f416194
HWToro mo paszaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOBIIO 68
I[TPOTPAMME
8 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMMsl KonnuectBo DnexkTpoHHBIE
n/m 4acoB (udpoBbIe)
Bcero 00pa3oBaTeIbHbBIE
pecypcesl
Pasnen 1. TensioBble siBJIeHUSA
11 Crpoenue u CBOWCTBA BEIIECTBA 7 bubmmroreka [JOK
https://m.edsoo.ru/
7f4181ce
12 TemmoBbIe MPOIECCHI 21 bubmuoteka [IOK

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



https://m.edsoo.ru/7f416194
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No HaunmenoBanue pa3ziennoB U TeM NporpaMMbl
/11

Hroro no pazaeny

KonnuectBOo DnekTpoHHbIE

Pazgen 2. JjiekTpryecKkre H MATHUTHbIE SIBJICHUSA

2.1 DnexTpuueckue 3apsabl. 3apsHKEHHBIC Tea
U UX B3aUMOJCHUCTBUE

2.2 TIOCTOSIHHBIH DJIEKTPUYECKHUI TOK

2.3 MaruuTHbIC SIBJICHUS

24 DeKTpOMarHWTHAS MHIYKIIHSA

Hroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

9 KJIACC

Ne HammeHoBaHmMe pa3fenoB U TeM nporpammbel KoanyecTBo

n/m JacoB
Bcero

Pa3znea 1. Mexanunueckue siBJICHHUA

1.1 Mexannueckoe IBUKEHUE U 10

CIIOCOOBI €ro OIMMCaHUs

1.2 BzaumonaeicTBrE TeN 20

1.3 3akoHBI COXpaHEHHS 10

Hroro mo pazueny 40

Pa3gen 2. MexaHnueckue K0J1e0aHUS U BOJHBI

2.1 Mexanndeckue KoJieOaHus 7

2.2 MexaHU4eCKUe BOJHBI. 3BYK 8

HWroro mo pazgeny 15

4acoB (mudpoBkIe)

Bcero 00pa3oBaTeIbHbIE
pecypcesl

28

7 bubmmoreka [JOK
https://m.edsoo.ru/
7f4181ce

20 bubnnorexa [JOK
https://m.edsoo.ru/
7f4181ce

6 bubanorexa [JOK
https://m.edsoo.ru/
7f4181ce

4 bu6nmoreka [IOK
https://m.edsoo.ru/
7f4181ce

37

3

68

DnekTpoHHbIe (U POBHIE) 0Opa3oBaTes
pecypchl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a4a6
buobmnoreka IIOK
https://m.edsoo.ru/7f41a4a6

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



https://m.edsoo.ru/7f4181ce
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Ne HammenoBanue paszzaenoB u TeM mporpammbl KonmnuectBo — DiekTpoHHBIE (UG POBBIE) 00pa3oBaTes
n/n 4acoB pecypcsl

Bcero

Pa3nen 3. 3J'IeKTpOMaFHI/ITHOC MoJI€ U JICKTPOMAIrHUTHBIC BOJIHBI

3.1 DekTpoMarHuTHOE MOJIC U 6
3IIEKTPOMArHUTHBIE BOJIHBI

Hroro mo pazueny 6
Pa3znen 4. CBeToBbI€ sIBJICHUS
4.1 3akoHbI pacipocTpaHeHus cBeta 6

4.2 JIuH3bI ¥ ONTHYECKUE TPUOOPHI 6
4.3 PaznoskeHre OEIIOro CBeTa B CIEKTD 3

Hroro mo pazueny 15
Pa3nea 5. KBantoBbie ABJIeHUSA

5.1 cnyckanue u morjiomieHue ceeta 4
aTOMOM

5.2 CTPOCHI/IG aTOMHOTO sapa 6
5.3 SImepHble peakiuu !
Hroro no pazaeny Y

buobmunoreka [IOK
https://m.edsoo.ru/7f41a4a6

buobmunoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubmunoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

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

buobmmnoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6

Paszgen 6. [loBTOpUTEIbHO-00001120IIM A MOAYJIb

6.1 TToBTOpenue u 0600IEHHE 9
conepxkanus Kypca ¢puzuku 3a 7-9
KJ1acc

HWToro mo paszaeny 9

OBIIEE KOJIMYECTBO YACOB 102

[10 TTPOT'PAMME

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

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA


https://m.edsoo.ru/7f41a4a6
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Br16op 13 cipaBouHuKa

» dusuka, 7 xknace/ [epwimkun A.B., O61iecTBO ¢ orpaHuYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AknimoHepHOe 00111ecTBO «}31aTEIbCTBO
«ITpocerienue»

» dusuka, 8 knace/ [epeimkun A.B., O611eCcTBO ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCTHIO «/IPODAY; AximonepHoe obmecTBo «M31aTenbcTBO

«HpOCBeHleHI/Ie»- ®usuka, 9 knacc/ Iepoimkun U.M., I'ytauk E.M., Banos A.U.,

[TerpoBa M.A., AkimonepHoe obmectBo «M3natenscTBo «IIpocBerieHue

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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

P3LU, ML
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