





KapTUHY MHpPA, TPEAOCTaBysieT Haubosee siCHble 00pas3lpl MPUMEHEHHs HAy4YHOTO METOoJa
MO3HAHUS, TO €CTh CII0CO0a MOJYYEeHHUS TOCTOBEPHBIX 3HAHHUH O MHUpE.

OnHa w3 raBHBIX 3a7a4 (pu3mueckoro oOpa3oBaHHs B CTPYKType odmiero oOpa3oBaHuUs
COCTONT B (OPMHPOBAHWUH €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH U HHTEpeca K Hayke y
00yHaroIuXCsl.

Uzyuenne ¢u3ukn ©Ha 0a30BOM YpOBHE TPENINOJAraeT OBJAACHHE CIEAYIOIIHMU
KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSICHATD SIBJICHUS,

® OILICHMBAThH M MOHUMATh OCOOCHHOCTH HAyUYHOTO UCCIIEIOBAHUS,

® UHTEpPIPETUPOBATh MAHHbIE M HCIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA IS
MOJTY4€HHS BBIBOJIOB.

Iemu wsydenuss pu3uku Ha ypOBHE OCHOBHOro oOIIero oOpa3oBaHHsI ONpENeNieHbl B
Konuenmmu npenopaBanust yaueOHOro npenMera «Pu3nka» B 00pa3oBaTENbHBIX OPraHU3aLUSAX
Poccmiickoii ®enepaumu, peanusylOIUX OCHOBHBIE 00IeoOpa3oBaTeNbHBIE MPOTPAMMB,
yTBepxkAEHHON pemenueM Kosuermn Munucrepcrsa npocseuienuss Pocculickoin @enepauuu
(mporoxon ot 3 nexabpst 2019 r. Ne [IK-48H).

Hean n3ydenus pusuku:

e rmpuoOpeTeHHne uHTepeca M CTpPeMJIeHHs OOYyYaroIIMXCs K HAYYHOMY HM3YYECHHUIO

NPUPOIBI, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TPEACTABICHWH O HAy4YHOM MeETOAe TO3HaHUS U (HOPMHUPOBAHHE
UCCIIEIOBATELCKOTO OTHOIIEHUS K OKPY KAFOIIUM SIBJICHHSIM,;

e (opMHpPOBaHUE HAYYHOIO MHPOBO33PEHHS KaK PE3yJIbTaTa U3Y4EHUS] OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTABHBIX 3aKOHOB (DU3HKH,

e (opMHpOBaHUE MPENCTABJICHUH O POJU (PU3UKHU ISl PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TMPENCTABIEHHI O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHanbHOMI
IeSATEIbHOCTH, CBSI3aHHOH ¢ (PM3UKOH, MOATOTOBKA K AajbHEHIIEMy OOyYEHHIO B 3TOM
HAIPaBJICHUU.

JlocTikeHne STHX Lenell mporpaMmbl 1Mo (uU3MKe Ha YPOBHE OCHOBHOTO OOIIEro

obOpa3oBaHus 00ECIIEUNBAETCS PEIIEHUEM CIISAVIOITNX 3a4a4;

e rpuoOpeTeHrne 3HAaHWUI O MANCKPETHOM CTPOCHUHM BEINECTBA, O MEXaHHMYECKUX,
TEIJIOBBIX, SIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e npuoOpeTeHre YMEHUN ONHUChIBATH W  OOBACHATb (DU3UYECKUE SIBICHUS C
UCTIOJIb30BAHUEM TTOJTyYSHHBIX 3HAHUIA

® OCBOCHHE METOIOB pEIIEHUs MPOCTEHUINNX PACUYETHBIX 3a7ad C HCIIOJIb30BAHUEM
(bu3nIECKUX MOAETEH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 33124,

e pa3BUTHE YMeHHH HaOMOmaTh NPUPOAHBIE SIBJICHHS M  BBIMOJHATH  OIBITHI,
nadopatopable paboThl M HKCHEPHUMEHTAIBbHBIC HCCIIEAOBAHUS C HCIOJB30BAaHHEM
U3MEPHUTENBHBIX TPUOOPOB;

e ocBoeHue npuéMoB paboTel ¢ WHPOpMaLuedl (PU3NIECKOTO COAEPIKAHUS, BKIFOYAs
UHPOPMALIMIO O COBPEMEHHBIX MAOCTIDKEHHSIX (U3UKH, aHAJIN3 M KPUTHYECKOE
OLICHMBaHHe WHPOPMALIUHY,

® 3HAKOMCTBO CO cdepamu MPodheCCHOHATBHON AESITEIbHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha TOCTIKEHUSX (PU3MUECKON HAyKH.



Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMUS
otBoauTcs 238 yacoB: B 7 kjacce — 68 wacos (2 vaca B Hepenio), B 8 kiacce — 68 vacos (2 4aca B
HENIeITIo), B 9 KJlacce - 102 Jaca (3 Jaca B HENIETTI0).

[Ipemmnaraemslii B mporpaMMe no $pu3nKe nepedeHb JadopaToOpHbIX paboT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JAejaeT BbIOOp MPOBEACHUs Ja0OPaTOPHBIX paboT U
OTIBITOB C YYETOM WHAUBUAYAIBHBIX OCOOCHHOCTEH O0YJAIOLTNXCS, CITUCKA IKCIIEPHUMEHTAIBHBIX
3aJaHui, PeIIaraeMbIX B paMKaX OCHOBHOTO TOCYJJAPCTBEHHOTO 3K3aMeHa 10 (pU3HKe.



COAEPKAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKaKOLIEro Mupa.

dusuka — Hayka O npupone. SsneHus npupoabl. Pusndeckue sIBICHUSA. MEXaHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBLIE.

dusnueckne BeNMUYMHBL M3MepeHne Qusndeckux BenuuuH. Pusnyeckue NpHOOPHL
Ilorpemnocts n3mepenuil. MexxayHapoaHasi CUCTEMA €AUHULL

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH H3y4arOT Npupoay. EcTecTBeHHO-Hay4IHBIN
METOJ TMO3HaHMA: HaOJIOJEHHE, TMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHE THUIIOTES,
SKCMEPUMEHT M0 TMPOBEPKE THIOTe3, OObsicHeHHe Habmomaemoro seieHus. OnmcaHue
(U3NIECKUX SABJIEHUH C TIOMOLIBIO MOJCTICH.

Jemoncmpayuu.

1. Mexanunueckue, TENIOBBIE, HNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUI aHAJOTOBBIM U LU(PPOBBIM

npubopoM.

Jlabopamopusie pabomor u onvimel.
OmnpeneneHne LEHBI IEIEHUS KAl H3MEPUTEIBHOTO Npudopa.
HsmepeHue paccTostHUN.
Usmepenne o0béMa JKUIKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3MepoB MabIX Tel.

nohk W=

Hsmepenue TtemmepaTypbl MpHU TMOMOILIM SKUAKOCTHOIO TEPMOMETpa U JAaT4yUKa
TeMIIepaTyphl.
6. IlpoBenenue wuccienoBaHus IO TPOBEPKE TUIOTE3bl. AAJBHOCTb IOJIETA LIAPHUKA,
NYILIEHHOTO FOPU30HTAJIBHO, TeM OOJIbIIE, YeM OOJbIIe BBICOTA MyCKa.

Pasnean 2. IleppoHayanbHBIC CBeEHHUSI 0 CTPOCHHH BelIeCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYyJbl, MX pa3Mmepbl. OIBITHI, AOKa3bIBAIOIINE
IUCKPETHOE CTPOEHHE BEIeCTBA.

JBuxenne uactul BemiecTBa. CBs3b CKOPOCTHU ABMXKEHHMS] 4YacTHL C TeMIEpaTypoil.
BpoyHoBckoe mBmwkenne, muddysus. BzanmMmoneicTBhe YacTHIl BELIECTBA. NPUTSHKCHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BeEILECTBA. CTPOGHME TIa30B, JKUAKOCTEH M TBEPABIX
(kpucTaNIMUYECKNX) Tell. B3auMOoCBsA3b MeEXKAy CBOMCTBAMH BEINECTB B PAa3HBIX arperaTHbIX
COCTOSIHMSAIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJBIL.

Hemoncmpayuu.

1. Habnronenue OpOYHOBCKOTO IBUKEHHUSI.

2. Habmronenue nuddysuu.

3. Habmronenue siBieHUH, OOBACHIIOMINUXCS MPUTSDKEHHEM WM OTTAJKHBAHHEM YaCTHI]

BELIECTBA.

Jlabopamopusie pabomur u onvimel.

1. Ouenka nuameTrpa aToMa METOAOM PSIIOB (C UCTOJIb30BaHUEM (oTorpaduii).

2. OmnbITHI IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OmnbITbl 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJIEKYJISIPHOTO MPHUTSKEHHUS.

Pazgen 3. /{BuskeHHe U B3aUMOJeICTBHE TeJl.



Mexanuueckoe nBUkeHHE. PaBHOMepHOe M HepaBHOMepHOe ABIkeHHe. CKOpOCTb.
CpenHsist CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacyéT myTH U BpeMeHH JBUKEHUSI.

SBnenne wunHepuuu. 3aKOH WHEpUUU. B3aumMopeilcTBhMe Ten Kak MPUYMHA H3MEHEHUS
CKOpOCTH JBWKeHHus Tel. Macca kak Mmepa uHepTHOcTH Tena. IlmoTHocTe BemectBa. CBsA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B eIMHUIE 00bEMa BelecTBa.

Cuna xak xapaxkTepucTuka B3aumopeiictsusi Tten. Cuna ynpyroctu u 3akoH I'yka.
HsmepeHue cuiibl C MOMOINBIO AUHAMOMeETpa. fIBieHue TAroteHus U cuna Tsokectw. Cuna
TSDKECTU Ha Apyrux muaHetax. Bec Tena. HesecomocTh. CnoskeHue CHII, HalpaBJIEHHBIX IO
onHol npsmoil. PaBHozeicTByromas cui. Cuna TpeHusi. TpeHue CKOJIbKeHUs U TPEeHUE MOKOSL.
Tpenue B mpupoae U TEXHUKE.

Jemoncmpayuu.

Habnmronenne MexaHIHUECKOTO JBH)KEHUS TeIa.

HsmepeHne ckopocTy NpSMOJUHEHHOTO JBUKEHMSI.

Habnronenne siBeHUs HHEPLIUH.

Habnronenne n3MeHeHust CKOPOCTH MPH B3aMMOACHCTBUH TEI.

CpaBHeHue mMacc 1o B3auMOJIEHCTBUIO TeL

CnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

./Ia6opamopuble pabdomsl u onsimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABIDKEHHs (LIApUKAa B JKUIKOCTH, MOJENH
3JICKTPUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHue cpemaHed CKOPOCTH CKOJBXKEHHUsI OpycKa WM INapHKa MO HAKJIOHHOU
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MJIOCKOCTH.

3. Omnpenenexue MIOTHOCTH TBEPAOTO TeJA.

4. OmbITBl, JEMOHCTPUPYIOLINE 3aBHCUMOCTDb pacTsDKeHHs (medopMariun) Npy>KUHBI OT

MPUJIOKEHHON CHUJIBL.
5. OnbITel, AEMOHCTPUPYIOLHE 3aBUCUMOCTD CHUJIbI TPEHUs CKOJIbXKEHUsI OT Beca Tena U
XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pazgen 4. laBneHue TBEPABIX TeJl, KUAKOCTEH U ra3os.

Hasnenne. CiocoObl yMEHBLICHNS U YBEJINYCHUS AaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
TaBJIEHUs ra3a oT oObéma, Temriepatypsl. [lepenaua naBieHust TBEPABIMU TEJIAMH, KUIKOCTSIMH
u razamu. 3akoH Ilackans. IIHeBMaTuueckue MalMHbBL 3aBUCHUMOCTb AABJICHUs KUJIKOCTH OT
ryOunbl.  Tmapocratmueckuii  mapagokc. CooOmaromuecs  cocyasl. [ mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3eman u atMochepHoe nasieHHe. [IpUYMHBI CyLIECTBOBAHUS BO3MYLIHON
obonouku 3emu. Ombir Toppuuennu. Msmepenune atmocdepHOro naBieHHUs. 3aBUCHMOCTH
aTMOC(EepHOr0o JaBleHHs OT BBICOTBI Hax ypoBHeM Mops. IlpubGopbl ans u3MepeHus
aTMOC(epHOTO aBIEHUS.

JleiicTBHUE JKUIKOCTH U ra3a Ha MOTPY:KEHHOE B HUX TeJO. BeITankuBaromas (apXxumMenoBa)
cuna. 3akon Apxumena. [InaBanue Ten. Bosnyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJICHUs ra3a OT TeMIepaTyphl.

Ilepenava naBneHUs *KUAKOCTBIO U Fa30M.
CooOrmaromuecst COCyIbl.

I'mppasnnueckuil mpecc.

[IposiBnenne nercTBUS aTMOC(HEPHOTO JABJICHUS.
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3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUJIBI OT OO0BbEéMa TOrPY:KEHHOHW 4YacTH Tena |
MIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOW JKUKOCTH.

YcnoBue mnaBaHus TeN. IUIABAHWE WJIM TMOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOINIEHUS TJIOTHOCTEH Teja M JKUIKOCTH.

Jlabopamopusie pabomor u onvimel.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tesla B BOJE OT 0ObEMA MOTPYKEHHON B KHUIKOCTh
YaCTH TeJA.

OmnpeneneHue BbITAIKUBAIOLIEH CHUJIBL, AEWCTBYIOLIEH Ha TeNoO, MOrpyXkEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBHCHMMOCTH BBITAJIKUBAIOIIECH CUJBbL, JEHCTBYIOLIEH HA TENO B
JKUJKOCTH, OT MaCChI TENa.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEHCTBYIOIEH Ha
TEJO B JKUAKOCTH, OT 00Bb&MA MOTPYKEHHON B JKUAKOCTh YACTH TeJIA U OT IUIOTHOCTH
JKUJKOCTH.

KonctpyupoBanue apeoMerpa WIH KOHCTPYUPOBAHHE JIOJKH W OIpPEIEICHHE €€
rPy30II0AbEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTDB. JHeprus.
Mexanudeckast pabota. MOIIHOCTb.
[IpocTbie MexaHM3MBI. pbl4ar, OJIOK, HAKJOHHAs IUIOCKOCTb. [IpaBuUjiO paBHOBeCHs

pelvara.

[IpnMmeHeHNe mpaBuUia paBHOBECHsI pbluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.

KII/I npocThix MexaHu3MOB. [IpocTeie MeXaHU3MBI B ObITY U TEXHHKE.
Mexanuveckass sHeprus. Kunernueckas M mnoTeHUHanbHas osHeprusa. llpespaiuenue

OJIHOTO BHJa MEXaHUYECKOH 3HEPTUU B APYroi. 3aKOH COXpaHEHUs] JHEPIUU B MEXaHHUKE.

Jemoncmpayuu.
1. IIpumepsl NPOCTBIX MEXaHU3MOB.
Jlabopamopusie pabomor u onvimel.
1. Ompenenenue pabOTbl CHJIBI TPEHHUS TPH PABHOMEPHOM JBIDKEHHH TeJa TIO
rOPU30HTAJIBHON MOBEPXHOCTH.
2. Hccneposanue yCa0BUNH paBHOBECHUS pplyara.
3. Hsmepenue KII/| HakIOHHON MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHCHHUS MEXaHUUYECKON SHEPTHUU.
8 KUIACC

Pasnen 6. TennoBblie ABI€HUS.

OcHOBHBIE MOJIOKEHNSI MOJIEKYJISIPHO--KHHETHUECKON TeOpUU CTPOeHus BellecTBa. Macca
U pasMepbl aToOMOB U MoJiekyl. OINbITbl, MOATBEP)KAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIAPHO-KUHETUUECKOH TEOPUH.

Mopenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOro COCTOSIHUN BemecTBa. Kpucrammndeckue u
amop@usble Tena. OObsiCHEHNE CBOWCTB ra3oB, JKUIKOCTEH W TBEPABIX TEJl HA OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO--KMHeTUYecKol Teopuu. (CmauuBaHuME M KaNmWULIPHblE siBleHUs. TersoBoe

paciiipeHue U cxxatue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBIDKEHUs YacTHILI.
Bayrpennsist sneprusa. CrnocoObl HM3MEHEHHsI BHYTPEHHEH SHEPruu: Terulonepenadya Hu
cosepiieHue padboTsl. Buel Terionepenayn: TeIONPOBOAHOCTh, KOHBEKIIHS, U3yYCHHUE.



KonudecTBo TermnmoTel. YienpHas TEIUNIOEMKOCTb BEINECTBA. 1emIoo0OMEH U TemsioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. IlmaBieHune W OTBepaeBaHHE KPHCTAIIHMUYECKUX

BCIIECTB.

VYnenvHast temota rtuiaBneHus. IlapooOpasoBanue u koHpmeHcanus. Hcnaperwe.

Kunenune. VYpenpHasi Termjora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT
aTMoc(epHOTO NaBIEHUS.
BrnaxHocTs BO3ayXa.

DHeprus TOIUIMBA. Y AeNIbHAS TEIIOTa CrOPaHMUSL

puauumner padotsr TeruoBelx neurateneid KIIJI TterumoBoro nsuratens. Teroseie
JBUTATENH U 3aLUTA OKPYXKAIOLIEH CpeabL.

3aKOH COXpaHEeHHs U NMpeBpalleHs] SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. Habnronenre OpOYHOBCKOTO JBUKEHHSI.

2. Habmronenue nuddysuu.

3. HabmroneHue siBJ€HUN CMaYMBAHUS U KAMUJUIPHBIX SIBJICHUH.
4. HabnrogeHue TEIJIOBOTO PaCIIUPEHUS TE.

5. V3MeHeHHe NaBJIeHUs ra3a npu U3MEHEHHH O0bEMa 1 HArPEBAHUH WIIH OXJIAXKICHHH.
6. llpaBuna nsmepeHus TeMIEPaTyphL.

7. Bunbl Tenionepenayu.

8. OxJjakaeHue npu COBEPIIEHUH PaOOTHL

9. HarpesaHnue npu coBepiieHUH padOThl BHEITHUMH CHUJIAMH.
10. CpaBHEeHHE TEMNOEMKOCTEN pPa3IUUHbIX BELIECTB.

11. Habmonerne KUMeHMs!.

12. Habmogerne moCTOSIHCTBA TEMIIEPATyPhI MTPH MJIaBJICHHH.

13. Moaenu TEeMIOBbIX ABUTATENEH.

Jlabopamopusie pabomor u onvimel.
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10.
I1.
12.
13.

OmnbITeI O OOHAPYKEHHUIO JEHCTBHUS CHJT MOJICKYJIIPHOTO NIPUTSKEHUS.

OnpITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIU WM caxapa.

OmnbITe IO HAOIIOIEHHUIO TETJIOBOTO PACHIMPEHHSI Ta30B, JKUAKOCTEH U TBEPIBIX TEJ.
Omnpenenenue naBneHus BO3ayxa B OaJUIOHE MIMPULIA.

OmnbITEL, AEMOHCTPHUPYIOLINE 3aBHCHMOCTh JABJICHHS BO3[yXa OT ero odwnéma u
HarpeBaHUsl NN OXJIAKIEHUS.

[IpoBepka THUMOTE3bl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.

Habmronenne n3MeHeHUs] BHYTPEHHEH SHEPrUM Tejla B pe3yibTaTe TeIUIonepenauu u
pabOThI BHEITHUX CHII.

UccnenoBanue siBIEHUS TEIJIOOOMEHA IPH CMELIMBAHUH XOJIOJHON U ropsiael BOIBL.
OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH NpU TEIUIOOOMEHE C
HArpeTbIM METAIIMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOM TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCHapeHUs.

Omnpenenenne OTHOCUTENBHOMN BJIa’KHOCTH BO3yXa.

Onpenenenue yaeabHOM TEIUIOTHI IJIaBJIEHUS JIbJA.

Pa3zpen 7. DnekTpuueckne 1 MATHUTHBIE SIBJIEHHSI.

Dnexktpuzauus Tea. JIBa poma sieKTpUUECKHX 3apsnoB. B3aumMopeicTBHe 3apsKEHHBIX
ten. 3akoH Kynona (3aBUCMMOCTBH CUJIBI B3aMMOICHCTBHS 3apPSDKEHHBIX TE OT BEJMYUHBI
3apsI0B U PACCTOSTHHSI MEXKTY TEJIAMH).



OnexTpuueckoe noje. Hanpsbk€HHOCTD aiekTpuueckoro nosst. IlpuHuun cyneprnozuuuu
ANEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJEeMEHTapHbIN anekTpudeckuil 3apsa. CTpoeHue
atoma. IIpoBOAHMKY U TUBNEKTPUKHU. 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsa.

DONexkTpuueckuii TOK. YCJIOBUS CyLIeCTBOBAHMS JJIEKTPUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIEWCTBUSI 3JEKTPHUYECKOrOo TOKa (TEIIOBOE, XUMHYECKOE, MAarHUTHOE).
DNeKTpUUECKUH TOK B XKUAKOCTAX U rasax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTuBIeHUE
NPOBOAHMKA. YIeNbHOE COINpPOTUBJIEHME BellecTBa. 3akoH Owma 1 ydyacTka Lemnu.
IlocnenosaTtenbHOE U MapajIeNbHOE COEAUHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTB 3EKTpHUYECKOro ToKa. 3akoH Jlkoynsa—JleHna. DnekTpuuecKue enu
U TIOTpeOuTEeNH 3JIeKTpUdecKoli sHeprun B ObiTy. KopoTkoe 3ambIkaHue.

IlocrosiHEble MarHuThl. B3anMonedcTBHE MNOCTOSHHBIX MAarHUTOB. Maranurhoe mnouse.
MarnutHoe noJie 3eMJIH B €ro 3HaYeHue 1151 Ku3HU Ha 3emiie. OnbiT Dpcerena. MarHutHoe nosie
3JIEKTPUYECKOro TOKa. lIpuMeHeHne 3JeKTPOMarHuTOB B TEXHUKE. [[eliCTBHE MarHUTHOIO MOJIsS
Ha TPOBOJHUK C TOKOM. OJIEKTPOABHUraTelb IIOCTOSIHHOrO Toka. lcmonpzoBaHue
3JIEKTpOABUraTeNeil B TEXHUUECKUX YCTPONHCTBAX U Ha TPAHCIOPTE.

Oneitel  @apanes. SfBneHue osnekTpomMarHuTHoM  uHAykuuu. IlpaBuno  Jlenua.
OnextporeHepatop. CrnocoObl MONyUYEHHs BICKTPUYECKOH JHEPTHU. DJIEKTPOCTAHLUK Ha
BO300OHOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DNEeKTpU3aLUs TEI.
JIBa pona 31EeKTPUYECKUX 3apsiA0B U B3AUMOJECHCTBUE 3aPsoKEHHBIX TEIL.
YCTpPOUCTBO U NEHCTBHE SJIEKTPOCKONA.
DnekTpocTraTuieckast HHIYKLHS.
3aKOH COXpaHEHUs! SJIEKTPUUECKUX 3apSI0B.
IIpoBOHUKM U AUBJIEKTPUKH.
MognenupoBanye CUIOBBIX JIUHUHI 3JIEKTPUYECKOTO MOJIS.
HcToYHHNKN NOCTOSIHHOTO TOKA.
JIeficTBHS SJIEKTPUUECKOTO TOKA.
. DIEKTPUUECKUN TOK B XKUJIKOCTH.
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. 'a30BbIH paszpsn.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. U3Mepenne 31eKTpUIecKOro HanpsiKeH!st BOJIBTMETPOM.
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. Peocrar 1 Mara3uH CONpOTUBIIEHUN.

. BsaumonelicTBre NoCTOSTHHBIX MArHUTOB.

. MonenupoBaHie HEBO3MOXHOCTH Pa3JeJIeHNUs MON0COB MarHUTA.
. MonenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

—_—
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. OmbIT Dpcrena.

. MarautHoe noJje Toka. DJIeKTPOMarHuT.

. JelicTBHEe MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.
. DJNEKTPOABUTaTEIb TOCTOSTHHOTO TOKA.
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. UccnenoBanue sIBIEHUs SJIEKTPOMArHUTHOW MHIAYKLUU.

. OnbiTel @apagest.

. 3aBUCUMOCTbD HaIrpapJICHUA UHAYKIIUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €ro BOBHUKHOBCHUS.
. DJIEeKTPOreHepaTop NOCTOSTHHOIO TOKA.

[N IS IS
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Jlabopamopusie pabomor u onvimel.

OmnbIThI 10 HAOMIOAEHUIO AIEKTPU3ALMH TeJl MHAYKIMEH 1 MPU COMPUKOCHOBEHHH.
Hccnenosanue neicTBHs SJIEKTPUUECKOTO MOJIA HA MPOBOJAHUKU U AUSJIEKTPUKH.
COopka u poBepka padOThI JIEKTPUUECKOH [EeMH MOCTOSHHOTO TOKA.

Usmepenne u peryupoBaHie CHIIbI TOKA.

UzmepeHne 1 peryiupoBaHie HAMPSKEHUSL.

ISR e

Hccnenosanue 3aBUCUMOCTHU CUJIBI TOKA, UAYLIETO YePe3 PE3UCTOP, OT CONPOTUBIICHUS

PE3UCTOpa U HAPSKEHUS HA PE3UCTOPE.

7. OnbeIThl, JOEMOHCTPUPYIOLIHE  3aBUCUMOCTb  3JEKTPUUYECKOIO  COMPOTHBIICHHUS
MIPOBOJHUKA OT €roO JJIMHBL, MJIOUIAAN MONEPEYHOrO CEYeHHs U MaTepuaa.

8. IlpoBepka mnpaBujia CIOXKEHUS HANPSDKEHUN MNPU MOCIEAOBATENIBHOM COEAMHEHHH
IBYX PE3UCTOPOB.

9. IIposepka mpasuia Al CUJIbI TOKA MPU NAPAJIEIIbBHOM COEANHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl MEKTPUIECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.

11. Onpenenexnne MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIEISIEMON Ha pe3UCTOpe.

12. UccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UAYLIETO Yepe3 JIAMIIOYKY, OT HANpPsDKEHUs
Ha HeH.

13. Onpenenenue KI1/I narpesarens.

14. UccnenoBanue MarHUTHOTO B3aUMOAEHCTBUs MOCTOSTHHBIX MArHUTOB.

15. UsydeHne MarHMTHOTO TIOJISI TOCTOSTHHBIX MArHUTOB TNPH HUX OOBEOUHEHUH U
paszeneHun.

16. UccnenoBaHue NEUCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJIEHCTBHUS KaTyIIKU C TOKOM U
MAarHuTa OT CHJIbI TOKA U HallPaBJICHUsS TOKA B KaTYILKE.

18. M3y4yenue AeiCcTBU MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 n3yueHne padoThl SIEKTPOABUTATENS.

20. U3mepenue KI1/I snexTpoaBUraTeabHON yCTAHOBKH.

21. OnpIThl IO MCCIENOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM MHIYKLMM: HCCIENOBaHUE

WU3MEHEHUN 3Ha4Y€HNsI U HAIIPaBJIEHUSI HHAYKIIUOHHOIO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe amxeHue. MatepuaibHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
MEXaHUYEeCKOrO JBMKEHMs. PaBHOMepHOE mNpsMOJMHENHHOe ABMXkeHue. HepasHOoMmepHOe
npsiMojiuHeiiHoe aBmkeHue. CpenHsss M MIHOBEHHAs CKOpPOCTh Tejla IMpPU HEPaBHOMEPHOM
JBIDKCHUM.

Yckopenne. PaBHOycKOpeHHOE mpsiMonHeHOe nBmkerne. CBodoanoe naaeHue. OmnbIThI
lNanunes.

PaBHOMepHOE ABWKeHHE TIO OKpy:KHOCTH. [lepuon m wacrota obparuenus. JluHerHas u
YIJIOBAasi CKOPOCTU. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsenii 3axoH HeroTona. Bropoit 3akon Herotona. Tperuii 3akon Herotona. IlpuHnmn
CyNepHO3ULUHU CUIL

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJBXKECHMS, CUJia TPECHHs
MOKOS1, APYTUE BUABI TPEHUSL.



Cuna TsOKECTH W 3aKOH BCEMUPHOTO TSITOTEHHs. YCKOpPEeHHE CBOOOTHOTO MaJAeHHS.
Hewxkenne muaHer Bokpyr Comnua. IlepBas kocmmueckast ckopocTb. Heecomocts u
MEepPerpy3KH.

PaBrHOBecHe maTepuanbHOM ToOUukU. AOCOIOTHO TBEPAOE Teno. PaBHOBECHE TBEPAOTO TEna
C 3aKPEIUIEHHON OChIO BpalieHust. MoMeHT cuibl. LIeHTp TskecTH.

HUmnynec tena. Msmenenne ummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.

PeakTuBHOE OBIKEHUE.
Mexannueckasi pabota u MOIIHOCTh. PaboTta cun TspkecTH, ynpyroctd, TpeHus. CBs3b

SHEpruu

u pa6OTbI. HOTGHLII/IaJ'IbHaSI SHEPruda TECJla, NOAHATOrO HaA NOBCPXHOCTHIO 3C€MIIH.

IlorenumanbHas sHEprus cxartod npyxkunel. Knnernueckas sneprus. TeopemMa 0 KHHETUUECKON

SHEpruu. 3aKOH COXPaHEHHUs MEXaHUYEeCKOU SHEPTUH.
Jemoncmpayuu.

1.
2.

S

7.

8.

9.

10.
I1.
12.
13.
14.
15.
16.

Habmronerne MexaHHYECKOTO JBM)KEHHS Te€Ia OTHOCUTENIBHO PAa3HBIX TEJ OTCUETA.
CpaBHeHue myTeil U TpaeKTOpHUil IBM)KEHHUS OJHOTO M TOTO K€ Tesla OTHOCUTEIbHO
PasHbIX TEJI OTCUYETA.

HsmepeHne CKOpOCTH U yCKOPEHUS MTPSIMOJIMHENHOTO IBUKEHUS.

Hccnenosanue Npru3HAKOB PABHOYCKOPEHHOTO ABMKEHUS.

Habnronenne ABIKEHUS Tena 10 OKPYKHOCTH.

Habnronenne MexaHUUECKUX SIBJICHHH, MPOUCXOIAIINX B crcTeMe oTcuéra « Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOnHeTa (PU3UKU.
3aBHCUMOCTb YCKOPEHUs Tejla OT MacChl TeJa U JAEHCTBYIOLIEH HA HETO CHJIBL
Habmonenne paBeHCTBA CUJI PU B3aUMOIECHCTBHUHU TEJL.

HsmeHeHue Beca Tena Npu yCKOPEHHOM ABUKEHUU.

Ilepenava umnynbca NpU B3aUMONECHCTBUH TEIL.

[IpeoOpazoBanust SHEPTHU NPU B3AUMOACHCTBUH TEII.

CoxpaHeHune UMIyJbca IPU HEYNIPYTrOM B3aUMOAEHCTBUM.

CoxpaneHue uMITyJbca mpu abCOIOTHO YIIPYrOM B3aUMOJEHCTBUH.

Habmronerne peakTHBHOTO IBUYKEHHS.

CoxpaHeHue MEXaHUYECKOH SHEPTUH P CBOOOTHOM MaICHU.

CoxpaHeHne MexaHMUeCKON YHEPruH NMPH JBWKEHUU TeJia MO AEHCTBUEM MPY>KUHBL.

Jlabopamopusie pabomor u onvimel.

1.

KoHncTtpyupoBaHue TpakTa Ajid pasroHa U JaJbHEHLIEr0 PaBHOMEPHOIO ABMKCHUS
HIapuKa UJIN TCICKKU.

Omnpenenenue cpemaHeld CKOPOCTH CKOJBKEHHs] Opycka WM IBM)KEHHUS IIApUKa IO
HAKJIOHHOH IJIOCKOCTH.

OmnpeneneHue yCKOpEHHUsl Telna TPU PABHOYCKOPEHHOM JBIDKEHHHM TO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH MyTH OT BPEMEHH NPH PABHOYCKOPEHHOM IBM)KEHUU 0€3
Ha4aJbHOU CKOPOCTH.

[IpoBepka THUIOTE3BI: €CAH TPU PABHOYCKOPEHHOM JBIDKEHUHM Oe3 HavalbHON
CKOPOCTU MYTU OTHOCATCA KaK psan HEYETHBIX quces, TO COOTBETCTBYHOLIUEC
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBL

HCCHGI{OBaHI/Ie 3aBUCUMOCTU CHJIbI TPECHHUA CKOJIBKCHUA OT CHUJIbl HOPMAJBbHOTO
TaBJICHHS.

Onpenenenue ko3 PUIIUEHTA TPEHUS CKOJIbKESHIS.

Onpenenenue xKECTKOCTU MPYKUHBI.



9. Ompenenenne pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHU TeJa TIO

FOpHSOHTaHbHOfI MOBEPXHOCTU.

10. Onpenenenue paboOThl CUJIBI YIPYrOCTH MPH TOABEME Tpy3a C HCIOJB30BAHUEM

HEMOJABHUKHOI'O U IMIOABHXKHOTO OJIOKOB.

11. U3ydyeHue 3ak0HA COXPaHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckne KoJ1e0aHHS H BOJIHBI.

KonebarenpHoe nprwkeHne. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHHWI: MEpHOA, HacToTa,
amruTyna. Marematudeckuii M NOpPyKUHHBIM  MasTHUKYU. lIpeBpainenune sHepruum npu
K0JIe0aTeNbHOM IBHKEHUH.

3aryxaromme konebaHusi. BuiHykaeHHbIe konebaHus. Pesonanc. MexaHHMUYECKHe BOJIHBL

CpoiicTBa MexaHn4eckux BoJiH. IIposionibHbIE U nonepeyuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPIOM Teje, CeMCMUYECKUE BOJHBL
3Byk. I poMKOCTB 3ByKa U BeIcoTa TOHa. OTpaskeHue 3Byka. MH(pa3Byk U yIbTpasByK.

Jemoncmpayuu.

1. HabOmonenne konebaHui TN MO AEHCTBUEM CHIIbI TSDKECTH U CHITBI YIIPYTOCTH.

2. Habmonenne konebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. Habnronenue BbIHYKICHHBIX KOJeOAHUN U pe30HAHCA.

4. PacrpocTpaHeHHe MPOAOJIbHBIX U NOTIEPEYHBIX BOJH (HA MOZIEIH).

5. HabnroneHue 3aBUCHIMOCTH BbICOTHI 3BYKa OT YaCTOTHI.

6. AxycTudeckuil pe3oHaHC.

Jlabopamopusie pabomor u onvimel.

1. Omnpenenenue 4acTOTHI U MEPHUOIA KOJEOAHUI MAaTEMATHIECKOTO MAasTHUKA.

2. OmnpeneneHue 4acTOTHI U EPHOAA KOJICOAHNH NPYKUHHOTO MasTHHKA.

3. HccrnenoBaHue 3aBHCUMOCTH NepHOAa KoJieOaHWH TMOABEIIEHHOTO K HUTH Tpy3a OT
IUTUHBI HUTH.

4. HccnenoaHue 3aBUCHMOCTH TepHoAa KoJieOaHUH MPY)KUHHOTO MAasiTHUKa OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTU MepuoAa KojieObaHW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
MAacchbl Ipys3a.

6. OmbITBL, [EMOHCTPUPYIOIIHME 3aBHCUMOCTb Iepuoja KojeOaHWi TNPYKHHHOTO
MasiTHUKA OT MacChl IPy3a U JKECTKOCTH MPY>KUHBL.

7. W3mepenne yckopeHUsi CBOOOAHOTO MaeHUsI.

Pa3gen 10. DnekTpoMarHuTHOE MoJie M 3JIeKTPOMATHHTHBIE BOJIHbDI.
DNIeKTPOMAarHUTHOE TMoJjie. DJEeKTPOMarHUTHble BOJIHBL (CBONMCTBAa 3JIEKTPOMArHUTHBIX

BoJIH. [IIkana 31eKTpOMarHuTHBIX BOJIH. MCrop30BaHue 3JI€KTPOMArdHuTHBIX BOJIH JJIs1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupona csera. CkopocThb cBeTa. BoaHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomur u onvimel.

1.

Pa3gen 11. CBeToBble siBJIeHHUS.

JlyueBas mopenp cBera. Mcrounuku cera. IIpsiMosuHEHOE pacnpoOCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpakenue cseta. Ilnockoe 3epkaso. 3akoH OTpakeHUsI CBeTa.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

UzydeHne CBONCTB 3JEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO MOOUJIBHOTO TeJedoHa.



IIpenomnenue ceera. 3akoH npenomiieHus cBeTa. IlonHoe BHyTpeHHee OTpakeHHe CBeTa.
Hcnosnp3oBaHue MOJTHOTO BHYTPEHHErO OTPAa’KEHUs B ONITHYECKUX CBETOBOJAX.

Jlunza. Xox nyueit B suH3e. Onrtuyeckas cucrema (oToammapara, MHUKPOCKONA H
Teneckomna. I a3 kak ontudeckas cuctema. ban3opykocTs U 1abHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. OnbiTel HetoToHA. Cr10KEHHE CIEKTPATBHBIX [[BETOB.
Jucnepcus ceera.

Jemoncmpayuu.
[IpssMonuHeliHOE pacnpOCTPaHEHHUE CBETA.
OTtpaxeHue cBeTa.
IMonyuenne n300pakeHUH B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
IIpenomnenue csera.
OnTuyeckuil CBETOBOA.
Xon nydei B coOuparoinei JIuH3e.
Xop ny4dell B paccenBaroLel JIMH3E.
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[Monyuenne n300paskeHUN ¢ TOMOLIBIO JIUH3.

9. Tlpunuun neficteus poToanmapara, MUKPOCKOIIA H TEJIECKOTIA.

10. Mopgens rnasa.

11. PaznoskeHue 0enoro cBera B CIEKTP.

12. Tlony4yenue Oenoro cBeta NMpu CIOKEHUH CBETA PA3HBIX IBETOB.

Jlabopamopusie pabomor u onvimel.

1. HccnenosaHue 3aBUCUMOCTH yIjla OTPa’keHUsI CBETOBOTO Jiyda OT yIJla MaJeHMUsl.

2. H3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3epKalie.

3. HccnepnoBaHue 3aBUCHMOCTH YIJla IIPEJOMIIEHUS] CBETOBOTIO Jiyda OT yrja MajeHus Ha
IPaHuLIE «BO3/LyX—CTEKIIOY.

[Mony4enue n300paskeHUH ¢ MOMOIIBIO COOUPAOINEH JTHH3BI.

Omnpenenenne GOKYCHOTO PacCTOSIHUS M ONITUYECKOM CHIIBI COOMPAFOLIEH TMH3BL
OmnBITEI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEI MO BOCHIPUSTHIO LBETA MPEIMETOB NPU HX HAOMIOOEHHHM Yepe3 L[BETOBbIC
buneTpEL

N ok

Pa3gen 12. KBaHTOBBIE SIBJICHHSI.

OmnbiTer Pesepdopna u mnanerapras Moaens aroma. Moaens atoma bopa. Mcnyckanne u
MOrJIoIIeHue ceeTa aToMOM. KBaHTel. JInHelyaTeie CIEKTPHL.

PamuoaktuBHOCTh. Anba-, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO siipa.
Hyknonnas wmopene atomHoro snapa. Msotonsl. PaanoaktusBHble mnpeBpawenus. llepuon
noJlypacmnazia aTOMHBIX sIJIE.

SnepHble peakiuy. 3aKOHBI COXPaHEHUsI 3apsA0BOIO U MacCOBOIO YHCEN. DHEpPrusl CBsI3U
aToMHbIX siiep. CBsi3b Macchl W dHepruu. Peakuum cuHTe3a U neneHus siaep. Mctounuku
sHepruu CosHLa U 3BE3]1.

Snepnast sHepreTuka. [IefcTBHs paAMOAKTUBHBIX U3JIyY€HUN HA XKUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKkTphl U3JIy4eHHUs U MOTJIOIIEHHUS.

CriekTphl pa3auyHbIX a30B.

CnexTp BOAOpOA.

Habmonenue Tpekos B kamepe BuibcoHa.

Pabora cuéTunka HOHU3NPYIOIUX U3YYEHUH.

Perucrpauus nznydeHust NpUPOJHBIX MUHEPAJIOB U IPOAYKTOB.

S el e



Jlabopamopusie pabomor u onvimel.

1. HabmogeHne CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB H3JIyICHHUSI.

2. HccnenoBaHue TPEKOB. M3MEPEHHE SHEPrUM YAaCTHIBI MO TOPMO3HOMY MyTH (TIO

dororpadusim).

3. Hsmepenue pagroakTUBHOTO (OHA.

IToBTOpHUTEILHO-0000IAIOIINH MOAYIb.

[MoeTOpUTETHHO--0000IMAOIMMIT  MOAYJb TpPEJHAa3HAYeH [UIsl CHCTeMaTH3alud |
00001IeHNs TPEIMETHOTO COIEPIKAHMS U OTIBITA ESITEIbHOCTH, TPHOOPETEHHOTO NPU M3YYEHUHU
BCEro Kypca (PM3MKH, a TaKXKe JJIsl MOJATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMEHY IO
¢dusnke s 0OydarOLUIUXCs, BBIOPABIINX 3TOT YU€OHBIH MPEAMET.

[Ipy W3y4eHWH HAHHOTO MOAYJSA PEATH3YIOTCS W CHUCTEMATH3HPYIOTCS — BHIBI
NEATEIbHOCTH, HAa OCHOBE KOTOPBIX 00ECHeunBaeTcss JOCTIDKEHHE MPEIMETHBIX |
METaNpPEeIMETHBIX TUIAHUPYEMBIX PE3yJbTaTOB OOyueHHs, (OPMHUPYETCS] €CTeCTBEHHOHAYYHAS
IPAaMOTHOCTh. OCBOCHHME HAyYHBIX METOAOB HCCICIOBAHMS SIBICHHH MPUPOABI M TEXHUKH,
OBJIAZICHUE YMEHUSMH OOBSICHATh (PHU3MUECKHE SIBJICHUS, TPHUMEHSS IIOJyYeHHbIE 3HAHMS,
pewarpb 3a1a4d, B TOM YHCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IprHOMITHATBHO EATENIbHOCTHBIN XapakTep JAHHOTO pa3zelia Peaqn3yercs 3a CYET TOro,
YTO 00y4aroLIHeCs BBITIOJIHAIOT 33JaHUS, B KOTOPBIX UM IPEJIaraeTcs:

HA OCHOBE TOJIyYeHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKPY’KarOIllel NPUPOAE U MOBCEHEBHOMN KU3HY,

UCTIOJIB30BATh HAYYHbIE METOMbI MUCCIENOBaHMS (PU3MUECKUX SBJICHHH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U MOJYUEHUS TEOPETHUECKUX BbIBOJIOB;

OOBSICHATL Hay4dyHbIE OCHOBBI HanOOJI€€ BAKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HAIpUMep, MPAKTHYECKOTO HCIOJb30BAHMUS PA3IMYHBIX HCTOYHHKOB SHEPrUM HA OCHOBE
3aKOHA MPEBPALIEHHS 1 COXPAHEHHUS BCEX M3BECTHBIX BHIOB SHEPTHUHL.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBLI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Usyuenne ¢u3ukn Ha YpOBHE OCHOBHOrO o0mero oOpa3oBaHHS HANpaBICHO Ha
IOCTH)KEHUE JIMYHOCTHBIX, METAITPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.
B pesynbrate w3ydeHuss (U3MKM Ha ypPOBHE OCHOBHOrO oOOmEero oOpasoBaHHs Y

obyuaromerocs OyayT chOpMHPOBAHBI CIEAYIOUINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

¢ 1) IATPHOTHYECKOr0 BOCIIUTAHHUS:

® - TIPOSIBJICHUE MHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pusmueckoi
HAYKH,;

® - [ICHHOCTHO€ OTHOIIEHHE K JOCTIDKEHHSIM POCCHICKUX YUEHBIX--(DU3UKOB;

¢ 2) rpa’kIaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

® - TOTOBHOCTb K aKTUBHOMY YHYacCTHIO B OOCYXX/IE€HUH OOIECTBEHHO 3HAUYMUMBIX U STHYECKUX
npobJieM, CBA3aHHBIX C MPAKTUYECKUM IIPUMEHEHHUEM JOCTHKEHUH (3K,

® - OCO3HAHHE BA)KHOCTU MOPAJTBHO--3THUECKUX MPUHIUIIOB B IEATENILHOCTH YYEHOTO,

e 3)3CTeTH4YeCKOro BOCIIUTAHUS:

® - BOCIPHATHE SCTETUYECKUX Ka4yeCTB (PU3MUECKONW HAyKH: €€ TapMOHHUYHOTO MOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTHY,

¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® - OCO3HaHHWE LIEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJOTUH, BAXKHENUIIEH COCTABJIAIOLIEN KYJIBTYPBL,

® - pa3BHUTHE HayYHOMH JIOO03HATEIBHOCTH, HHTEPECA K HCCIENOBATEIBCKON e TETbHOCTH,

¢ 5) popmMupoBaHUs KYJIbTYPHI 310POBbsl H 3MOLHOHAJIBHOI0 0JIATOTIOJTY YHSI:

® - OCO3HaHHE LEHHOCTH 0OE30MacHOr0 00pasza >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAKHOCTH TpaBwyl O€30MacHOrO MOBENEHHMs Ha TPAHCIOPTE, Ha JA0porax, ¢
ANIEKTPUUECKUM H TEIUIOBBIM O0OPYIOBAaHHEM B JOMAIIHUX YCIOBHUSX;

e - cOopMHUPOBAHHOCTH HaBbIKA pediekcuM, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY M TAaKOTO
JKe TpaBa y APYroro 4eyoBeKa,

e 6) TPYZOBOI0 BOCIIUTAHUSI:

® - AKTUBHOE y4YacTHE B PEIICHHM MPAKTHYECKHX 3a7ad (B paMKax ceMbH, 0Opa3oBaTebHON
OpraHu3alliy, TOpOAa, Kpas) TEXHOJOTWYECKOH © COLMAJBbHOM  HAINpPaBJIEHHOCTH,
TpeOYIOINX B TOM YUCHIe U (PU3NISCKUX 3HAHMIA,

® - UHTEpeC K MPAKTUIECKOMY U3yUEHHIO MPO(deccHii, CBA3aHHBIX C (PUIUKOI;

e 7) 3KOJIOTHYECKOr0 BOCIIHTAHHUS:

® - OpUEHTaLUUs Ha MpHUMEHeHHe (PU3MYECKNX 3HAHWUH U pemeHust 3agad B obiactu
OKpY’KaroIlel cperpbl, TUIAHUPOBAHMS MOCTYMKOB M OLEHKU X BO3MOKHBIX IOCIENCTBUHN
IUIs1 OKPY>Karoleu cpenbl,

® - OCO3HAHHE IIIO0ATBHOTO XapaKTepa HKOJOTHIYECKUX MPOOIIeM H MyTel UX peIeHus,

e 8) aganTauMu K H3MEHSIOIHMMCS YCJIOBHSM COLMAJLHOH M NPUPOAHOM cpeabl:

e - moTpeOHOCTP BO B3aWMOJEHCTBUM TPU BBINOJHEHUH HCCICAOBAHUH W TPOEKTOB
(bu3nIecKoi HAIIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

® - NIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTHUECKYIO AESTeIbHOCTD,

e - motpeOHOCTE B (POPMUPOBAHMHM HOBBIX 3HAHHWN, B TOM 4YHuCIe (POPMYJIHPOBATH HICH,
MIOHSATHS, TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSIX;

e - Ooco3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 001aCTH (PU3HKH;



® - JUIAHUPOBAHHE CBOETO PA3BHUTHSI B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHHUIA,

¢ - CTPEMIICHUE aHAJIU3UPOBATDh U BbIABJIATH B3AUMOCBA3U IIPHUPOADI, O6H_I6CTBa U 5KOHOMUKH,

B TOM YHCJIC C UCITIOJIB30BaAHUECM (I)I/ISI/ILIGCKI/IX 3HaHI/II>'I;

e - OLEHKAa CBOMX JEHCTBHHM C Y4Y€TOM BIJHSHHS Ha OKPYXAKIIYK Cpeny, BO3MOXKHBIX

rJI00aJIbHBIX MTOCIEICTBUI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynabraTte oOcBOeHMs mporpamMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO 0OOLIero
obOpasoBanusi y oOy4aromerocss OyayT chOpMHpPOBAHBI MeTaNpeIMeTHBIE pPe3YJbTATHI,
BKIIFOYAKOIIUE TMO3HABATCIbHBIC YHHBEPCAJIBHBIC yLIe6HbIe ,I:[eI\/'ICTBI/Iflj KOMMYHUKATUBHBIC

YHHBEpCAJIbHbIC YIeOHbIE NEHCTBHSL, PETYIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE NEHCTBHUS.

[lo3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS

Ba3oBble JiornyeckKue JelHcTBUA:

BBISIBJIATH M XaPAKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SBJICHHIA),
yYCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCH(pUKAIMU, OCHOBAHUS IJisi 0000IeHu s
U CPaBHEHHUSI,

BBIABJIATD 3aKOHOMEPHOCTHU U MPOTUBOPEYHNA B paCCMAaTPUBACMbIX q)aKTaX, JaHHBIX U
HaOJTFOACHUSIX, OTHOCSAIIUXCS K (PU3HMUECKUM SIBJICHHSIM,

BBIABJIAThL MPUYIUHHO--CJICACTBCHHBIC CBA3U IIPHU HU3YUYCHUU (1)I/ISI/I"IGCKI/IX SIBJICHUH U
npoueccoB, A€jaTb BbIBOJAbBI C HWCIOJB30BAHUCM HACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOquHﬁ, BBIABUI'ATb THUIIOTE3BI O B3AUMOCBA3AX (1)I/ISI/I"IGCKI/IX BCJIMYHH,
CaMOCTOAITENIbHO ~ BbIOMpaTh crnocod pemeHuss ydeOHOW (U3MUECKOH 3amadu
(cpaBHEHHE HECKOJbKHX BApUAHTOB peELIeHUs, BbIOOp Haubosiee MOAXOMASALIErO C
yUETOM CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble HceaenoBareibCKHE AeHCTBHA:

UCIIOJIb30BATh BOMPOCHI KaK HCCIIENOBATENbCKII HHCTPYMEHT TIO3HAHMS,

MPOBOAWTh TIO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY  OMBIT, HECJIOXKHBIN
(bu3HUeCKUil SKCIEPUMEHT, HeOOIBIIIOE UCCIeNOBaHe (PHU3UIECKOTO SIBIICHUS,
OLICHHBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(DOPMAIIHIO, MOJYYEHHYIO B XOJE
UCCJICIOBAHUS WJTA SKCTIEPUMEHTA,

CaMOCTOSITENIBHO ~ (pOpMYJTHpOBaTh OOOOMIEHHsT ¥  BBIBOABI 1O  pe3yJibTaTam
NPOBENEHHOTO HAOIIOIEHHSI, OTIBITA, UCCIIEIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE NajibHElIIee pa3sBuTHe (PU3NYECKUX MPOIECCOB, a TAKKe
BBIIBUTATh MPEIONIOKEHUST 00 X Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3JMYHbIE METOMABL, MHCTPYMEHTBI U 3alpoChl NMPH TOHWCKE H OoTOOpe
UH(pOPMALIUY WK TAHHBIX C yU4ETOM MPEIIOKeHHON yueOHO! (pu3ndeckoil 3anauuy,
aHAJTM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATh WHPOPMALIUIO PA3THYHBIX
BUIOB U (pOPM MpeaCTaBICHHUS,

CaMOCTOSITEIbHO BBIOMPATh ONTUMANBbHYIO (OpMYy NpeAcTaBieHUs HHPOpPMALUH U
WLIFOCTPUPOBATh pelIaeMble 3aa4d HECJOXXHBIMH CXEMaMH, IUarpaMMaMH, WHOH
rpadUKoOi U UX KOMOUHAIHSIMH.



KommyHukaTHBHbBIe YHUBepcabHbIe yueOHble JeHCTBUSI:

B xone oOcyxaeHuss y4eOHOro marepuaja, pPe3yJbTaToB JIAOOPATOPHBIX paboT U
MPOEKTOB 3a/1aBaTh BOIPOCHI TI0 CYLIECTBY OOCY»KIaeMOil TEMbI U BBICKA3bIBATh UIEH,
HalleJIeHHbIE Ha PEeLICHUE 3aa4K U MOAAepKaHue O1aroKenaTebHOCTH OOIIEHHS;
COMOCTABIISITh CBOH CYXKAEHUS C CYXIEHUSIMH JAPYIMX YYaCTHHKOB [HAJOTa,
oOHapy>KUBaTh pa3jMyHe U CXOICTBO MO3HIINI;

BBbIPA)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX,

nyONUYHO  MPENCTaBISTh  PE3yJbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIBbITa
(3KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh W KCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHONH W WHIWBUAYaJbHON PabOTHI
NPU PEUICHUH KOHKPETHOH (Ppr3ruecKol mpoOIeMsl,

NPUHUMATh LETA COBMECTHON JMeATENIbHOCTH, OPraHU30BBIBATH [EHCTBHS 1O €€
IOCTHIKEHHUIO. PACIPeNeNisaTh PO, 0OCY)KAaTh MPOLECChl U Pe3yJbTaThl COBMECTHOM
paboTel, 0000IIaTh MHEHHSI HECKOJIBKHUX JTFOJICH;

BBIMOJIHSTh CBOK 4acThb pabOThI, AOCTUras KAaueCTBEHHOTrO pe3yjibTara MO CBOEMY
HATPaBJIEHUIO U KOOPIHUHUPYS CBOU JEHCTBHS C APYTUMHU YICHAMHU KOMAaH/IbI,
OIIEHHBATh KA4eCTBO CBOEr0 BKjJaga B OOIMHUI MPOAYKT MO  KPUTEPUSM,
CaMOCTOATENBHO CHOPMYIHMPOBAHHBIM YIYaACTHUKAMHU B3aUMOEHCTBUS.

PerynsiTuBHBIe YHHBepcaJbHbIe YueOHbIe AelCcTBUS

Camoopranmn3anus:

BBISIBJIATD MTPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYALUSIX, TPEOYIOIINX AJIST PELISHHS
bu3nIeCKUX 3HAHUH;

OpPUEHTHPOBATHCS B PA3JIMYHBIX TMOAXOMAX MNPHUHATUS pelleHul (MHIUBUAYATIbHOE,
NPUHATHE PELIEHHSI B TPYIIIE, IPUHATHE PEIIEHUH IPYIIO);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM peIleHUs] (PU3MUECKON 3ajauu WM IUIaHa
UCCIIEIOBAHUSI C Y4E6TOM HMMEIOLIUXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpPeJiaraeéMble BAPUAHTHI PEIlECHHIA;

nenatb BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPO.JIb, IMOLMOHAILHBII HHTELIeKT:

JaBaTh a[I€KBATHYIO OLICHKY CUTYyallU! U MPEAJIaraTh MJjaH €€ U3MEHEHNS],

OOBSICHATD TPHYUHBI JOCTIKEHHUs (HEOOCTW)KEHUs) Ppe3yJbTaTOB MAEATENbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD (B TOM YHCJIE€ B XOJ BBINOJHEHHUs (PU3NIECKOTO
UCCIIEIOBAHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, HM3MEHHBLIMXCS
CUTyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUSAM,

CTaBUTb CeOs1 HA MECTO JPYroro 4ejoBeKa B XOJe CIOopa WM AUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMATb MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpPU3HABATh CBOE MPABO HA OIIMOKY NpPU pEIIeHWH (PHU3MUecKuX 3anad W B
YTBEPXKACHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOro.



HNPEIAMETHBIE PE3YJIBTATBI

K koHiy oOyueHus B 7 kjacce NMpeIMETHbIE PE3yJbTaThl HA 0a30BOM YPOBHE IOJDKHBI
OoTpakaTh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS] YMEHHIA:

® UCINOJIB30BaTh MOHATUA. (U3NYECKUE W XUMHUYECKHE SIBJICHMs, HaONIONeHHE,
SKCIEPUMEHT, MOJIENb, TUIIOTE3a, SIUHHULBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOoe), MEXaHHYECKOe
OBI)KEHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MNPSIMOJMHEHHOE),  TPaeKTOpPH,
paBHOZAEHCTBYIOIAas cuia, aedopmMarust (ynpyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOLIArOIUECS COCY I,

e pasnuyath siBieHus (muddysus, TemIoBoe NBIKEHUE YaCTHIl BEIIECTBA, PABHOMEPHOE
IBW)KEHUE, HEPABHOMEPHOE IBM)KCHHE, MHEPLUS, B3aUMOJEHCTBHE TeJ, PAaBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOH OCBIO BpALIEHMs, Ieperada MaBJICHUs TBEPIBIMU
TeJIaMU, )KUIKOCTSMH H ra3aMy, aTMOC(hEpHOe aBJICHUE, TIABAHHUE TeJl, IPEBPALICHUS
MEXaHIMUYECKOW HHEPTHH) TI0 OMHCAHUIO UX XapaKTEPHBIX CBOHCTB M HA OCHOBE OIBITOB,
IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOe SIBICHUE,

® pAacro3HaBaTh MPOSIBIEHHE M3YYECHHBIX (PU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MHpE, B
TOM 4Huclie (PU3NUECKUE SIBJICHHUS B IMPHPOJE. NPUMEPHl ABIKEHHUS C Pa3JIMYHbIMU
CKOPOCTSIMH B >KMBOH M HEXHUBOH NPHUPOAE, NEHCTBHE CUJIbI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHHE aTMOC(EPHOrO MaBJIEHUs] HA JKUBOW OPraHu3M, IUIABaHHE PhIO,
pBIYard B TeJie YeJOBEKa, MPU STOM NEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJIATD CYIIECTBEHHBIE CBOMCTBA (TIPHU3HAKH) (PU3HUYECKHX SIBJICHUH,

® ONUCHIBATh U3YYCHHBIE CBOWCTBA TEN M (PU3HUECKUE SBJICHHS, UCIIONIB3Ys (PU3NIECKHE
BEIMYNHBI (Macca, OOBEM, TUIOTHOCTb BEINECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSSI
CKOpPOCTb, CHJIa YIPYrOCTH, CHJIA TSDKECTH, BEeC TeJa, CUJla TPEHHUs, [aBJICHUE
(TBEpmOTO TeENa, KWUAKOCTH, Tras3a), BBITAJKUBAIOLIAS CHJIa, MEXaHW4ecKkas padora,
MOIIHOCTb, IUIEYO CHJIB, MOMEHT CHJIbL, KO3(QHUIMEHT TMOJIE3HOro AEHCTBUS
MEXaHM3MOB, KMHETHYECKasl M MOTEHLHUAIbHASI SHEPTHsl), P ONHUCAHUH TPABUIBHO
TPAaKTOBATh (PU3NIECKUN CMBICI UCTIONB3YEMbIX BEIMYHH, X 0003HAUEHHS U €AMHULIBI
($U3NIECKUX BENUYMH, HAXOIUTh (POPMYIIBL, CBSA3BIBAIOIINE MAHHYIO (PH3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH TIpadUKd H3yYEHHBIX 3aBUCHMOCTEH
(U3HUECKUX BEJINYHH,

® XapaKTepU30BaTb CBOWCTBA TeJ, (PH3MUYECKHE SIBJIEHUS W TPOLECCHl, HCIONB3YS
MpaBWia CJIOKEeHUsT CHJ (BOOJb OAHOHN MpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
ApxuMena, TpaBHJIO paBHOBeCHsl pbryara (OJiOKa), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOH OHEpPruH, TMpPH 5TOM JaBaThb CJOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMMUCHIBATH €0 MATEMaTHYECKOE BbIPAKEHUE,

e OOBACHATH (PU3MYECKHE SIBJICHMs, NMPOLIECCHl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallUl MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIBISATH MPUIHHHO-
-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢ ONMOPOH Ha
1-2 wW3y4eHHBIX CBOWCTBA (U3NYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH,

e pemarb pacuyETHBIC 3a7ayud B 1—2 MAEHCTBHS, HCIOJB3YsS 3aKOHbI M (POPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEIWYMHBI, HAa OCHOBE AaHalW3a YCJIOBUS 3aJadu
3aIMChIBATh KPATKOE YCJIOBUE, TMOJICTABIATh (PU3MUYECKHE BEIMYHHBI B (POPMYJBI U



NPOBOIUTH PACU€Thl, HAXOAWTh CIPABOYHBbIC NAHHBIE, HEOOXOAUMBIC AJISI PELICHUS
3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOH (PU3NIECKON BEINYHHBL,
pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO pPEIINTh TNPU MOMOIIU (PU3HUECKUX
METOJIOB, B OINHCAHUM MCCIENOBAHUS BBIAENATh IPOBEPSEMOE IPEAIOJIOKEHNE
(rumoresy), pa3NIMYaTh W WHTEPIPETHPOBATH MOJYUYCHHBIH PpE3yJbTaT, HAXOAWUThb
OHUOKH B XO/€ OTIBITA, 1E€JIaTh BBIBOABI IO €T0 Pe3yJIbTaTaM,;

MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MYECKHX SBICHUN WM (PU3NUECKHX CBOWCTB
Ten. (OPMYNIHPOBATh TIPOBEPSiEMbIE MPEANOJOXKEHHUs, COOUpaTh YCTAHOBKY U3
NPEIJIOKEHHOTO O0OPYAOBaHUs, 3aMMUCHIBAT X0 OIBITA U (YOPMYJIHPOBATH BHIBOIHI,
BBITIOJIHATD NPSIMbIE U3MEPEHUS] PACCTOSHUSA, BPEMEHH, MacChl Tena, 00béma, CHIIbI U
TEMIEPATypbl C HCIOJb30BAHHEM AHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHCHIBATDH
MOKa3aHust MPUOOPOB C yUETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTH U3MEPEHHIA,
MPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PH3MUECKON BEIMYUHBI OT APYrod C
UCTIOJIb30BAHUEM NPSIMBIX M3MEPEHHUH (3aBUCHMOCTU IyTH PABHOMEPHO JBIIKYLIETOCS
TeJla OT BPEMEHU JABIKEHUS Teja, CUJIbl TPEHHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa
00paboOTKM TOBEPXHOCTEH TEeN W HE3aBHCUMOCTH CHJIBl TPEHHUs OT IUIOMIAau
CONPUKOCHOBEHMSI T€JI, CUJIbI YIIPYTrOCTH OT YJIJIMHEHUs MPYXKUHBI, BbITAJIKUBAIOLIEH
cuibl OT OOBéMa TOTPYKEHHOW 4YacTH Tella W OT TIUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT IJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJIo,
YCIOBHUI IUIaBaHUs TEJ, YCJIOBUI pPaBHOBECHs pbldara W OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM Y4€OHOro HCCIENOBAaHMs, COOMPAaTh YCTAHOBKY U  BBINOJHSTH
U3MEPEHUs], Clenysl MPeINIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJbTAThI MOJYYEHHOM
3aBUCHUMOCTH (DM3MUYECKUX BEJMYMH B BUAC TNPENIONKEHHBIX TaOMUI U rpadpukos,
JieNaTh BBIBOABI 110 pe3ysibTaTaM HCCIIEI0BaHMS,

NPOBOIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKHX BEIMYUH (TUIOTHOCTh BEIIECTBA
JKUAKOCTM U TBEPAOrOo Tena, Cujla TPEeHMs] CKOJbXXEHUs, JaBJIeHHE BO3/AyXa,
BbITAJIKMBAIOIAsl CHUJIa, JEHCTBYIOLIass Ha TMOIPyXkEHHOE B JKUAKOCTb TeJo,
k03(ppuLeHT MOJEe3HOro NEHCTBUS MPOCTBIX MEXAaHWU3MOB), CIEnys MPEJIOKEHHON
WHCTPYKLMH: TIPU BHIMIOJIHEHUH H3MEPEHHUH COOMPATh KCIIEPHUMEHTAIBHYIO YCTAHOBKY
U BBIUUCJISITh 3HAU€HHE UCKOMOH BEJIUYUHBL,

coOmonarh TmpaBwia TEXHUKH Oe3omacHocTH mpu  padore ¢ abopaTopHBIM
obopynoBaHHEM;

yKa3blBaTb MPUHLOMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOINAOLTNECS COCYAbl, OApOMETp, pbluar, MOJBUKHBIN H
HETIOJBIDKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh TNPUHLMUIIEI ACHCTBHS M3YUYEHHBIX MNPHUOOPOB U TEXHHUYECKUX
YCTPOWCTB C OMOpPON Ha WX OMHUCAaHUS (B TOM YHUCHE. TMOALIUITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THAPABIMYECKHUM Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBAX (DM3MYECKUX SIBJICHUNM W HEOOXOIMMbIC
¢dusnyeckne 3aKOHbI U 3aKOHOMEPHOCTH,

NPUBOAUTH TPUMEPBl (HAXOAWUTh HHGPOPMALMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJb30BaHUST (PM3MUECKUX 3HAHMHA B TIOBCEIHEBHOW JKM3HHM AT 00eCreueHHs
Oe3omacHOCTH Tpu OOpaleHud ¢ TNpudOpaMHU W TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHs 3J0pOBbsI M COONIONEHHS] HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpy>Karollen cpene,



OCYLIECTBJIATE OTOOP HCTOYHWUKOB HH(poOpManuu B MHTEpHETE B COOTBETCTBHU C
33aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLINXCs 3HAHUN U MyTEM CPaBHEHUS
PA3JIMYHBIX HCTOYHUKOB BBIAENSATH NH(POPMALUIO, KOTOPAS SIBJIIETCS] TPOTHBOPEUHBON
WJIA MOXET OBITh HEJOCTOBEPHO,

UCTIOJIB30BATh MPH BBINOJHEHUH YY€OHBIX 3aJaHUH HAYYHO--TIOMYJSIPHYIO JINTEPATyPy
¢dusnyeckoro copepikaHus, CIPaBOYHbIE MaTepHasbl, pecypchl cetn MHTepHer,
BJANETh NMPHUEMAMH KOHCIEKTHPOBAHMS TEKCTa, MpeoOpasoBaHUsl WHPOpMALMU U3
OHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC KPATKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHsI HA OCHOBE 2—3
UCTOYHUKOB MH(pOpMALNH (U3NIECKOTO COAEPIKAHUs, B TOM UHCIIE MyOJUYHO JenaTh
KpaTKue COOOIIEHUSI O Pe3yJIbTaTax MPOEKTOB WM YUeOHBIX HCCICIOBAHUH, IPU STOM
rPaMOTHO UCIOJNB30BAaTh M3YUEHHBIH TOHATHHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOKAATH BBICTYIJIEHUE MPE3EHTALUEH;

IIPU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U HUCCIIENOBAHHUN pacrpenessaTb 00sS3aHHOCTH B
rpynne B COOTBETCTBHUHU C ITOCTABJIEHHBIMU 33a/1a4aMU, CJIEAUTh 34 BBINOJHEHUEM IJIaHA
NEeWCTBUH, aIeKBaTHO OLICHMBATb COOCTBEHHBIH BKJIAA B MAEATENbHOCTH TPYIIIIHI,
BBICTPANBAaTh KOMMYHUKAaTHBHOE B3aUMO/IEHCTBUE, YUUTHIBAasi MHEHUE OKPYKAFOLIUX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE Pe3yNbTaThl HA 0a30BOM YPOBHE IOJUKHBI
OoTpakaTh CPOPMUPOBAHHOCTD Y OOYUAFOIIUXCS] YMEHHIA:

UCIIOJIB30BATh TIOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABIDKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHE M aMOp(HBbIC Tea,
HACBIIIEHHBIH M HEHACBIIIEHHBIN Map, BIAKHOCTh BO3AYXa, TEMIEpaTypa, BHYTPEHHIS
SHEPrusi, TEMJIOBON ABUraTesb, SJIEMEHTAPHBIN 3JEKTPUUECKUI 3apsif, SJIEKTPUUECKOE
1oJie, TPOBOAHUKH M JUAJIEKTPUKH, IMOCTOSIHHBIN 3JIEKTPUYECKHH TOK, MarHUTHOE
ToJIE,

pa3nuyath sBJIEHUS (TEIJIOBOE pACIIUPEHHE M CXKAaTHe, TEeIUIoNepenaya, TerioBOe
paBHOBECHE, CMa4yMBAHWUE, KAMWULIPHbIC SIBJIEHHUS, WCIAPEHUE, KOHACHCALHS,
IUIABJICHHUE, KpucTajum3aims  (OTBepAEBaHUE), KUTIEHWE,  TeIulonepenayda
(TEeTIONMPOBOIHOCTh, KOHBEKLMS, HM3IYYCHHE), BJIEKTPU3ALUs TeJ, B3aUMOACHCTBHUE
3apsAOB, NEHCTBHS 3JEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOACHCTBHUE
MarHyuTOB, ACWCTBHE MACHUTHOTIO MOJISI HA NMPOBOAHUK C TOKOM, 3JIEKTPOMArHHTHAs
UHAYKOMS) TIO OIHCAHUKD WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYIECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBJIIEHHE M3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKPY)KAKOLIEM MHUpE, B
TOM 4YHuclie (U3NUecKue sBICHUS B TPHPOJE. TIOBEPXHOCTHOE HATSIKEHHE W
KamWUBIPHBIE SIBJIEHUS B TPUPOAE, KPUCTAUIBI B Tpupoae, usnydeHue CounHIa,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHES, CHETra,
JNIEKTPUYECKUE SIBJICHUS B arMocepe, SIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe moJsie 3eMiH, Opel( MOJOCOB, POJb MACHUTHOTO MOJIS JUIA JKM3HHM HA
3emiie, MONSIPHOE CUSTHUE, MPU 3TOM NMEPEBOAMTDH MPAKTHUYECKYIO 3a1ady B YUeOHYIO,
BBIJIEJIATDH CYIIECTBEHHBIE CBOMCTBA (TIPHU3HAKH) (PU3HUECKHX SIBJICHUH,

OTIMCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (pU3MUECKUe SBICHMS, UCTIONB3Ys (pusmueckue
BEJIMYMHBI (TEMIIEpPaTypa, BHYTPEHHSS SHEPrusi, KOJHYECTBO TEIUIOTHI, yIeNbHas
TEIUIOEMKOCTh  BEIIECTBA, VYAEIbHAs TEIJIOTA IUIABJICHHS, yIEJNbHAs TEIUIoTa
napooOpa3oBaHysl, yleNbHAas TEIUIOTa CrOpPaHHs TOIUIMBA, KO3(PHULMEHT MoNe3HOro
OEWCTBUSL TEIUIOBOM MAIIMHBL, OTHOCHUTENbHAsI BJIAKHOCTb BO3IyXa, SJIEKTPHUUECKHUI



3apsil, CUJIa TOKA, DJIEKTPUYECKOE HAMpPsDKEHUE, COMNPOTUBJIEHHWE MPOBOJHHUKA,
yIeJIbHOE COMPOTHUBIIEHUE BEIECTBa, pab0oTa M MOIIHOCTD JEKTPUIECKOTO TOKA), PU
OTHMCAHUH TPABHJIBHO TPAKTOBATh (PU3NYECKUH CMBICT HCIOJIB3yEMBIX BEJINYHH,
0003HaueHNsI U eNUHUIBI (PU3UUECKUX BEJINYHMH, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BEJMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJNYHH,;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHHUS W MPOLECCHI, HCIOJB3Ys
OCHOBHBIE IIOJIOXKEHHUS] MOJIEKYJIAPHO--KMHETHYECKOH TEOPUU CTPOCHHsI BELIECTBA,
NPUHLUN CYNEprNo3ULUH TMoJjiell (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsana, 3akoH Oma jug yuyacTka nenu, 3akoH JDxoyns—JIeHIia, 3akoH coXpaHeHUs
SHEPruH, MPU 3TOM [aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIUCBIBATH €rO
MaTE€MaTHYECKOE BbIPAXKEHUE,

OOBSICHATD (pU3MYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapaxkrepa: BBISIBJIAITD
NPUYNHHO-CIIICTBEHHbIE CBSI3H, CTPOHUTh OOBsICHEHHE M3 1—2 JIOrMYEeCKHX INaroB ¢
oTopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PH3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH,

pemwarb pacuéTHble 3agadyd B 23 NEHCTBHS, MHCIOJB3YsS 3aKOHbI W (POPMYyJIEBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI. HA OCHOBE aHAJIW3a YCJIOBUS 3ajadu
3aIUCBIBATh KPATKOE YCJIOBHUE, BBISBJIATb HENOCTATOK AAHHBIX MUl PELICHMs 3aayH,
BbIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE AJISl €€ PELIeHHUs], IPOBOIUTH PACUEThl U
CPaBHHUBATh MOJyYEHHOE 3HaUeHHE (PU3NMIECKOH BETMUNHBI C I3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO pPEMINTh TNPU MOMOIIU (PHU3HUECKUX
METOAOB,  MCIOJIb3ys  ONMCAHME  HUCCIENOBaHMs,  BBLACIATH  IIPOBEPSEMOE
MPEANOJIOKEHNE, OLICHMBATb MPABUIIBHOCTh NOPSAAKAa MNPOBEIECHUS HCCIEIO0BAHHUS,
JeNaTh BBIBOADL,

MPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MYECKUX SBJICHHHA WM (PU3MUECKUX CBOWCTB
Ten (KanmWUISIpHBIE SIBJICHUS, 3aBUCHMOCTb JaBICHHMsS BO3[yxXa OT €ro o0béMma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS W HATPEBAHUS MIPU U3JIy4YEHUH OT LIBETA
u3ydarome (MoryioIarolieil) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPAaTypbl SKUAKOCTH U IUIOHAAU €€ TOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJACHUCTBUE JJIEKTPUYECKUX 3apsOB, B3aUMOJEHCTBUE MOCTOSHHBIX MAarHWUTOB,
BHU3YyaJIM3al1sl MATHUTHBIX MOJIEH NOCTOSIHHBIX MAarHUTOB, A€HMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBONCTBA 3JIEKTPOMAarHuTa, CBOWCTBA OJJIEKTPOABUTATEINs
MOCTOSIHHOTO TOKa): (OpPMyJIHpPOBAaTh MpPOBEPsieMble TPEITONIOKEHUs, CcoOupaTh
YCTAaHOBKY M3 MPEIJIOKEHHOro OOOPYIOBaHMs, ONUCBIBATH XOJI OMbITa H|
(bOopMyJIUPOBATh BHIBOMBI,

BBIMIOJIHATD MPAMBIE U3MEPEHHsI TEMIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTU BO3.YXa,
CHJIBI TOKA, HANPSDKEHUS C HCMOJb30BAHHUEM aHAJIOTOBBIX IMPHOOPOB W JATYUKOB
¢u3nYeCKUX BEJIMYWH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHUH C Y4ETOM 3aJaHHOHN
abCOIIOTHON MOTPEIIHOCTY;

NPOBOIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PH3MUECKON BEIMYUHBI OT APYrod C
UCTIOJIb30BAHUEM MPSMBIX U3MEPEeHHH (3aBUCUMOCTH CONMPOTHBIICHHS MPOBOAHHMKA OT
€ro JJIMHBIL, MJIOWAAN MONEPEYHOIO CEYEHUs U YIAEIbHOIO CONMPOTHBIICHMS BELIECTBA
MIPOBOJIHUKA, CUJIBbI TOKA, UAYLIEro Yepe3 NPOBOJHUK, OT HANPSLKEHUs HA IPOBOAHUKE,
UCCIIEIOBAHUE TIOCJIEOBATEPHOIO W TMAPAJJIEIbHOTO COCOMHEHUH MPOBOJHHUKOB):



IUTAHUPOBATh MCCIIENOBaHUE, COOUPATh YCTAHOBKY M BBITIOJHATD U3MEPEHHS, CIIEAysI
NPEIJIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3YJIbTAThl NMOJYYEHHON 3aBUCUMOCTH B BHUIE
Tabmu1 1 rpapuKOB, AENATh BEIBOIBI 110 PE3yJIbTaTaM HUCCIEIOBAHMS,

® TIPOBOAUTH KOCBEHHBIC M3MEpEHHs (PU3MUYECKHX BEJNWYHMH (yIENbHAs TEIIOEMKOCTb
BEIIIECTBA, CONMPOTHBIICHHE MPOBOJHUKA, paboTa U MOLIHOCTD JIEKTPUIECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs
NPEeIIOKEHHONH HHCTPYKLUH,  BBIYHCISITh 3HAYSHNUE BEJTHMYHHBI;

e coOmromaTh TpaBUiIa TEXHUKH Oe3omacHOCTH Tpu  pabote ¢ JabopaTopHBIM
o0opynOBaHHEM;

® XapaKTepu30BaTb MPHUHLMUIbI AEHCTBUS HM3YYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOH Ha WX ONMUCaHHs (B TOM YHCJE. CHCTEMa OTOIUIEHHUS JOMOB,
THCPOMETP, MapoBasi TypOMHA, aMIepMeTp, BOJBTMETP, CUYETUUK BJIEKTPHUECKON
SHEPTrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPBI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI
(mpuMephbI), 3NEKTPUYECKHE TPENOXPAHUTENH, 3JIEKTPOMArHHUT, 3JIEKTPOABHUIaTEb
MOCTOSIHHOTO TOKAa), HCIIONIB3ysl 3HAHUsI O CBOMCTBaX (DU3UYECKHX SBJICHUH U
HeoOXxouMble (PU3NIECKHUE 3aKOHOMEPHOCTH,

® pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE NPHOOPHI IO
CXeMaM U CXEMAaTHYHbIM PHCYHKaM (SKHUIKOCTHBIN TEPMOMETp, TEPMOC, MCUXPOMETD,
THTPOMETP, ABUraTesb BHYTPEHHEIO CrOpPaHMs, SJIEKTPOCKOI, PEeOCTar), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LeNeH C MOCIeNOBATEIbHbIM U MapAJUICIBHBIM COSTUHEHUEM
3JIEMEHTOB, Pa3inyasi yCJIOBHbIE 0003HAYECHUS JIEMEHTOB SJICKTPUUECKUX LIETIeH;

® TPUBOAUTH TNpUMepbl (HAXOAWTb HHPOPMALMIO O TpPUMeEpax) MNPAKTHYECKOTO
UCTIOJBb30BaHUST (PU3MUECKUX 3HAHMHA B TIOBCEIHEBHOW JKM3HM M1 00eCreueHHs
0e30macHOCTH TpU OOpaleHud ¢ TNpudbOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHs 3I0pOBbSI M COONIONEHHS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpy>Karollen cpene,

® OCYIIECTBJIATH NOWCK HH(popManuu (pusmueckoro copepkaHusi B HTepHeTre, Ha
OCHOBE HMEIOLINXCA 3HAHWH U TNyTéM CPABHEHHs OMOJHUTENIbHBIX HCTOYHHKOB
BBIACJSITH MH(OpPMALIMIO, KOTOpasi SIBJISIETCS MPOTHBOPEYMBOM HIIM MOXeET ObIThb
HEJIOCTOBEPHOM,

®  HCIOJIb30BATh NPH BBIMOJHEHUH yUEOHBIX 3aJaHUH HAyYHO--TIOMYJSIPHYIO JINTEPATYPY
du3nIeckoro CoaepikaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJAETh NMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHPOPMALMK U3
OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE NHUCBMEHHbIE M KpAaTKHE YCTHBIE COOOImeHus, o0oO0mas
UHPOPMALIUIO U3 HECKOJBKUX HMCTOYHHMKOB (PU3UUECKOTO COAEPIKAHHUS, B TOM YHUCIE
nyONIMYHO  TMPEACTABISATh  PEe3yJbTAaThl  MPOEKTHOM WM HCCIEeNOBAaTEIbCKON
IeATENIbHOCTH, MPU 3TOM FPAMOTHO HCIMOJIB30BATh W3Y4YEHHbBIN MOHSTHHHBIN ammapar
Kypca (pHM3UKH, COPOBOXKIATH BBICTYIIJICHUE NIPE3CHTAIHEH;

® IpU BBHINOJHEHHWU Y4YeOHBIX TNPOEKTOB M HCCIENOBAHUN (PU3MYECKHX IPOLECCOB
pacripenensaTe O0s13aHHOCTH B TPYIIEe B COOTBETCTBHH C IOCTABJICHHBIMH 3aJa4aMH,
CIENTh 32 BBIMOJIHEHHEM IUIaHA JEHCTBMH W KOPPEKTUPOBATH €ro, aieKBaTHO
OLIEHHBAaTh COOCTBEHHBbI BKJIAA B  JESITEJIbHOCTb  [PYIIbI,  BBICTPAHBATH
KOMMYHHKATHBHOE B3aMO/IEICTBHE, MPOSIBIISisi FOTOBHOCTh paspeluaTh KOH(IUKTHL

K koHiy oOyueHus B 9 kiacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE IOJDKHBI

OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAFOIIUXCS] YMEHHIA:



UCTIOJIb30BATh TIOHATHS. CHUCTEMa OTCYETa, MaTepualibHas TO4YKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO IBWKEHUS, nedopmanus (yrnpyras, ImiacTHuecKkas),
TPEHUEe, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U TMEPErpy3KH, LEHTP
TSDKECTH, abCOJIFOTHO TBEPAOE TENO, LIEHTP TSDKECTH TBEPAOTO Teja, PaBHOBECHE,
MeXaHW4YeCKue KoJieDaHWsi U BOJIHBL, 3BYK, HWH(Pa3BYyK U  YIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh W
NAJIbHO30PKOCTh, CIEKTPhl HCIYCKaHWs W TorjomeHws, anbda-, Oera- U ramma-
U3JIyYEHHUs], U30TOIIbI, SIACPHAST SHEPTETHKA,

pa3jauuaTh sBJeHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIDKEHHE, CBOOOIHOE MaIeHHE T, PABHOMEPHOE
OBIDKCHHE 10 OKPYKHOCTH, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE JBUKEHUE,
kojebaTeNbHOE NBIDKEHHE (3aTyXarollue W BBIHYKICHHbIE KOJeOaHUs), pe30HaHC,
BOJIHOBOE [IBIDKEHHME, OTPAKECHHE 3ByKa, MNPSIMOJUHEHMHOE pPaCIpOCTpPaHEHUE,
OTPAKEHHUE U MPEJIOMIICHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro ceBera B CHEKTP M CJIOXKEHHE CHEKTPAIbHBIX IIBETOB, AHCIEPCHS CBETa,
€CTeCTBeHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUYATOrO CIEKTPa HU3JIyYeHUs)
MO ONMHCAHUI0 MX XapaKTEPHBIX CBOMCTB MU HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
IaHHOE (PU3MUECKOe SIBJICHHE,

pacro3HaBaTh MPOSIBJICHHE U3YYEHHBIX (PU3MUECKUX SBJIEHUH B OKpYIKaroieM Mupe (B
TOM 4Hclie (pU3UYecKue sIBJICHUs B MPUPOJE. MPUIUBBI U OTJIUBBI, JBIKEHUE TJIAHET
CostHeYHOM CUCTEMBI, PEAaKTUBHOE JIBIDKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBL, LIyHAMH, 3XO, LBETa TEJ,
ONTHYECKWE  SIBIEHUS B  MNPUPOAE, OHOJOTHYECKOe  NeHCTBHE  BUAMMOTO,
yIbTPaUOIIETOBOTO U PEHTICHOBCKOTO HM3JIyUYE€HUN, €CTeCTBEHHBIN PallOaKTHUBHBIN
(GOH, KOCMHUYECKHe JIy4H, PaTUOAKTHBHOE U3JIYYCHUE NPUPOIHBIX MHHEPAJIOB,
NeNCTBUE PAMOAKTUBHBIX M3JIYYeHUN Ha OPraHU3M 4eJIOBEeKa), MPH 3TOM MEePEBOIUTH
MPAKTHYECKYIO 3a/a4y B Y4€OHYIO, BBIIEJSITH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKU)
(U3NIECKUX SBIICHHIA,

OTUCHIBATh M3YYCHHBIC CBOWMCTBA TeN U (PU3MUECKUE SIBJICHUS, UCIIONB3Ysl (PU3UUECKUE
BEJIMYUHBI (CPEHSsE U MTHOBEHHAsI CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBWKEHUHU,
YCKOpPEHUE, MEepPEMEIIeHHUE, MyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHUs, CUJIa YIPYTrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TANSHHs, BEC TeNa, MMITYJIbC TENa, HMMITYJIbC
CHWJIBI, MEXaHU4YeCKasi paboTa U MOILIHOCTb, MOTEHLUAIbHAS SHEPTHs TeJia, MOAHATOTO
HaJ MOBEPXHOCTHIO 3€MJIH, NOTCHIIHATbHAS SHEPTUSI CXKATOU MPYKUHBI, KHHETUYECKAs
SHEpPrus, TOJIHAS MEXaHWYEeCKash JHEPrusi, MepHoJ W 4YacToTa KOJIeOaHWH, IHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU ONMUCAHUM TPABHIIBLHO TPAKTOBATH (PU3UHUECKHI CMBICT HCIOJB3YEMbBIX
BEJIMYMH, OOO3HAYEHUS W EAWHHUIBl (PU3NYECKUX BEJIMYUH, HAXOOUTh (HOPMYIIBL,
CBSI3BIBAIOINNE NAHHYIO (DU3MYECKYH0 BEJIUYHHY C JIPYTHMH BEJIUYHHAMH, CTPOUTH
rpadMKi H3Y4eHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEJTUYHH;

XapaKTepU30BaTh CBOUCTBA TeJ, (PU3NYECKUe SIBJICHUS W MPOLIECCHI, UCTOJNb3Ys 3aKOH
COXPAHEHUsI 3HEPTUU, 3aKOH BCEMUPHOTO TATOTEHUs, MPUHLHUI CYMEPHO3ULUNA CHIL,
MPUHLUII OTHOCUTENBHOCTH [ anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHHS] UMITYJIbCA,
3aKOHBl OTPAKEHUSI W TIPEJIOMJICHHS CBETA, 3aKOHbI COXPAHEHUs 3apsiioBOTO M
MAacCOBOTO HHCEN TMNpPHU SAEPHBIX PEAKUUsIX, NPU 3TOM JaBaThb CJIOBECHYIO
(hOpMYyJIUPOBKY 3aKOHA M 3aMMUCHIBATH €r0 MATEMAaTHYECKOE BhIPAXKEHUE,



OOBSICHATD (pU3MUECKHE MPOLECChl U CBOWMCTBA TEJN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalMd  MpPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHHHO--
CJIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB ¢ OMOPOi Ha 2—
3 M3yYeHHBIX CBOHCTBA (IM3WYECKUX SIBJICHHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH,

pewmarb pacuéTHble 3a1a4d (OMUPAIOIINECs HA CUCTEMY U3 2—3 YPaBHEHHUH), NCTIOJB3Ys
3aKOHBI U (OPMYJIBIL, CBS3BIBAIOIIME (PU3MUECKHE BEIUYMHBL HAa OCHOBE AaHAJIN3a
yCIOBHS 3aJa4ydl 3alKChIBATh KPATKOE YCJIOBHE, BBIIBJISATH HENOCTAIOIINE WIIN
U30BITOYHBIE JTaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIEC Uil PELICHUS,
NPOBOIUTH PACYETHl W OLEHWBATH PEATMCTUYHOCTb TOJYYEHHOTO 3HAYEHUS
(U3HUECKOl BEJTMYUHBL,

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO pPEIINTh TNPU MOMOIIU (PU3HUECKUX
METOJIOB,  HCIIOJIb3ysl ~ OMNHCAHHE  HWCCIIEAOBAHMS,  BBIIEIATH  MPOBEPSEMOE
NPEANOJIOXKEeHNE, OLEHUBATh IPABWJIBHOCTh TOPSIKA MPOBEACHUS HCCIEIOBAHMA,
JeNaTh BBIBOJIbI, HHTEPIPETUPOBATD PE3yIbTaThl HAOIIOAEHUN U OIBITOB;

MPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MYECKUX SBJICHUN WM (PU3NYECKHX CBOWCTB
Ten (M3ydeHrue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHUs! SHEPTHH, 3aBUCHMOCTD
nepuoa KoyiebaHui NPy KMHHOTO MasATHUKA OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYIbI MaJIbIX KOJIEOAHUH, MPSIMOJIMHEHHOE PacpOCTPaHEeHUE
CBETa, pa3JiokKeHHe OeJoro cBera B CHEKTpP, M3YYEHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOHCTB u300pakeHHWs] MpeaMmera B coOuparoled JMH3e,
HaOJMIONIeHNe CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB H3JYUEHHUS): CaMOCTOSITEIIBHO
coOupaTh yCTaHOBKY M3 N30BITOYHOrO Habopa 0OOpyIOBaHUS, OTIMCHIBATD X0 OIbITA U
€ro pe3ybTaThl, OPMYIHPOBATH BBIBOIHI,

NPOBOIUTh NPU HEOOXOAMMOCTH CEPHI0 TPSMBbIX W3MEPEHUH, OINpenenss CpemHee
3HaUeHHE H3MepseMOil BennuuHbl ((OKYCHOE paccTosiHue coOuparomeil JHH3HI),
000CHOBBIBATB BLIOOP crocoba u3MepeHus (M3MEepUTENBHOTO Tproopa),

MPOBOJIUTH HCCJIEAOBAHUE 3aBHCUMOCTEH (PU3MYECKMX BEUYHUH C HCIOJIb30BAHHEM
NpSMBIX HM3MEPEHHH (3aBHCUMOCTb IYTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM
OBI)KEHWH 0O€3 HadaJbHOH CKOpPOCTH, TMepuoja KojeOaHHi MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaKEHUsI CBETA OT yIJia MafeHUs U
yria TpeIoOMIICHHUS OT yIJla MafeHHs). IIAHUPOBATh MCCIEOBAHNUE, CAMOCTOSTENIBHO
coOupaTe YCTaHOBKY, (PUKCHPOBATb pe3yJbTaThbl TOJYYEHHOW 3aBHCHUMOCTHU
¢u3nyecKux BEIMYUH B BUAE TaONUI U rpaduKOB, NENaTh BBHIBOIBI IO PE3yJbTaTaM
UCCIIEIOBAHUS,

NPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3MUECKUX BEIMYUH (CpenmHsiss CKOpOCTb U
YCKOpPEHHE TeJla MPH PaBHOYCKOPEHHOM JABIKEHHH, YCKOPEHHE CBOOOIHOTO MaeHHs,
KECTKOCTh NPYXKUHBI, KO3(PPUIIMEHT TpeHHsI CKOJBKEHUS, MeXaHWdeckas pabora u
MOIIHOCTb, YacTOTa W TMEpPHOA KoJeOaHWH MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasiTHUKOB, ONTHYECKash CWiIa COOMparomed JIMH3bL, PaIuOaKTUBHBIA  (POH):
IUIAHUPOBATh HM3MEPEHUs, COOMPAaTh 3KCIEPUMEHTANIBbHYI0 YCTAHOBKY W BBITIOJNHATH
U3MEPEHUs], Clenysl NMPEAOKEHHON MHCTPYKIHMH, BBIYUCISATH 3HAYCHHE BEJIUYHHBI U
aHATM3UPOBATh TIOJyYEHHBIE PE3yJbTaTbl C Y4YETOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHUI,

coOmonare TmpaBWia TEXHUKA Oe3omacHOoCcTH mpu  padore ¢ nabopaTopHBIM
o0opynOBaHHEM;



pa3Iu4aTh OCHOBHBIE NPU3HAKK M3yUEHHBIX (PU3NUECKUX MOJENeH: MaTepuaibHas
TOYKA, aOCOJIFOTHO TBEPHOE TENO, TOYCYHBIH HCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A,
IUTAHETapHAast MOJIEJIb aATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIApa,

XapaKTepU30BaTh TNPUHLMUIIEI ACHCTBHS M3YUYEHHBIX MNPHOOPOB U TEXHHUYECKUX
YCTPOWCTB C OMOPO HAa UX OMHCAHUS (B TOM YHCIE. CITUAOMETP, JATUUKHU MOJIOKEHHS],
PACCTOSIHUA U YCKOPEHHSI, PaKeTa, SX0JIOT, OUKH, IIEPHUCKOII, (poToanmapar, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, [O3MMETpP, Kamepa BuibcoHa), HCHONB3ysl 3HAHUS O
CBOMCTBaX (PU3NYECKUX SBJICHHH U HEOOXOANMBIE (PU3HUECKIE 3aKOHOMEPHOCTH,
UCTIOJIB30BATh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTHYECKHUX MPOIECCOB NMPU PELIeHHH y4eOHO--
NPAaKTUYECKUX 3a7a4, ONTUYECKHE CXEMbI JJIsl OCTPOEHHs] N300paKeHUH B TUIOCKOM
3epKaJie 1 cobuparoiiei JIuH3e;

NPUBOAUTH TPUMEPHl (HAXOAWUTh HHGPOPMALMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIb30BAaHUST (PH3MUECKUX 3HAHMHA B TIOBCENHEBHOW KM3HH Uil OOecredeHus
0e30macHOCTH TpU OOpalleHnd ¢ TNpudbOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHs 3JI0pOBbSI M COONIONEHHMS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpy>Karollen cpene,

OCYLIECTBJIATh MOWCK UH(PopManmu ¢usndeckoro conepxkanus B HHTepHeTe,
CaMOCTOATENBHO (OPMYJIUPYST TOMCKOBBIH 3arpoC, HAXOOUTh IYTH OIpPENeeHUs
JOCTOBEPHOCTH TMOJIyY€HHON WH(POPMAllMM HAa OCHOBE WMEIOIUXCS 3HAHUNA W
TOTIOJIHUTEIbHBIX HCTOYHUKOB,

UCTIOJIB30BATh MPH BBINOJHEHUH YY€OHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATyPy
($u3nIeCKOro CoAepiKaHus, CIPAaBOYHbIE MaTepHalbl, pecypchl cetn HWHTepHer,
BJAETh NMPUEMAMH KOHCIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHMs WHPOPMALHUK U3
OHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE MH(OpPMALIH
U3 HECKOJIbKUX HCTOYHHKOB (PH3MUECKOro COAEpKaHMs, MyOJIMYHO TNPENCTaBIATD
Pe3yJbTaThl MPOEKTHON MIIM MCCIENOBATEIbCKON AEATENbHOCTH, MPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYCHHBIH MOHATUHHBIA ammapar W3y4aeMmoro pasnuena (U3NKd U
COMPOBOXKIATh BBICTYIUIEHUE TNpe3eHTanneld ¢ ydu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.
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