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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJI€Ha Ha
OCHOBE TIOJIOXKEHHI W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
o0Opa3oBaTenbHOM mporpaMmsbl, mnpenacraBieHHbIx B DPI'OC 00O, a Takke C  yd&ToM
denepanpHOll paboueld mporpaMmbl BocmHuTaHus W KoHIenmuu mnpenogaBaHus Y4eOHOTO
npeamera «Pu3nKay.

Conepxanue mporpamMmbl mo (usuke HampaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOW TPAMOTHOCTH OOYYaIOIIMXCS U OPraHU3alMI0 W3y4eHHs (PU3UKH Ha eaTeIbHOCTHOU
ocHOoBe. B mporpamMme mo (u3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO IIpeaMmera B
peasmzanuu TpedoBaHuit @I'OC OOO k nuaHUpyeMbIM JIMYHOCTHBIM U METaIllpeIMETHBIM
pe3ysibTaTaM OOYy4YeHMs, a TaKXKe MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX
IpeIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHMUs.

[TporpamMma 1mo ¢u3UKe yCTaHABIMBACT paclpeleneHrue y4eOHOro maTepHuaia Mo rojaam
oO0yuyeHust (o KjaccaM), MpeqIaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh HM3YUYEHUS TEM,
OCHOBaHHYI0O Ha JIOTMKE pPa3BHTHS MPEAMETHOTO COAEpKaHMsS M Yy4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIUXCH.

[TporpamMma 1o gusuke pazpaboTaHa C LIE€JIbI0 OKa3aHUs METOJUYECKOH TOMOIIN YUYUTEIO
B CO3/1aHUU paboyell mMporpaMMsbl IO Y4eOHOMY IIPEIMETY.

du3nka SIBISETCS CUCTEMOOOPA3YIOMIUM JIJIsl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUECKHe 3aKOHBI JIeKAT B OCHOBE MPOILIECCOB M SBJICHUI, M3ydaeMbIX XUMHUEH,
Ouonoruel, acTpoHoMuell U ¢uznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, NPENOCTaBIseT Haubonee sCHble O0pas3lbl NMPHUMEHEHUS HAyYHOI'o0 MeETO/Aa
MIO3HaHMs, TO €CTh CIIO0C00a MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rIaBHBIX 337a4 (U3NYECKOro 0O0pa3oBaHUs B CTPYKType 00IIero o0pa3oBaHUS
COCTOMT B ()OPMHPOBAHHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTH W MHTEpeca K HaykKe Yy
00y4YaroIIMXCS.

I/ISYT-IGHI/IC (bPISI/IKI/I Ha 0a30BOM YPOBHC Hpcanojaract oOBJaACHUC CICAYIOIIUMU
KOMIICTCHTHOCTAMU, XapaKTCPU3YIOIIUMU €CTCCTBCHHOHAYYHYIO I'PAaMOTHOCTD!:

HAay4HO OOBSICHATH SIBJICHUA,
O CHUBATh U IIOHUMAThb 0COOEHHOCTH HAaYYHOI'O UCCJICTOBAHUS;
HHTCPHPETUPOBATHL JaAHHBIC U UCITOJIb30BATh HAYYHbBIC NO0KA3aTCJIIbCTBA JJIA ITOJIYUCHUA BBIBOLOB.

Ilenu wu3yuyenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OMpeEIeNeHbl B
Konnenuuu npenogaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeNbHBIX OPraHU3AIUsNX
Poccuiickoii  ®enepanuu, peayM3ymOIIMX OCHOBHBIE 0011e00pa3oBaTeIbHbBIC IPOTrPaMMBbI,
yrBepkAEHHON pemieHnneM Komuternn MunucrepcrBa npocsenienus Pocculickoit Denepannn
(mporokou ot 3 nekabps 2019 r. Ne [TIK4BH).

Hean nzyuyenus: Gu3ukm:



puoOpeTeHre MHTepeca M CTPEMJICHUS OOy4YaroIIMXCs K HAay4dHOMY H3YYEHHIO HPHPOJIbI,
pa3BUTUE UX UHTEIIEKTYaIbHbIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUI O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE HCCIEI0BATENHCKOIO
OTHOILIEHUS K OKPY)KAIOLIUM SIBJICHUSIM;

(bopMHUpOBaHUE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHUS MAaTEpPUU
1 (yHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpoBaHUE MPEICTABICHUNH O pONMM (DU3MKU A Pa3sBUTHUA JAPYTHMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTaBICHUM 0 BO3MOXKHBIX cepax Oyayiei mpodeccuoHaIbHONW NeATeIbHOCTH,
CBSI3aHHOM ¢ (PU3MKOI, TOATOTOBKA K JaJIbHEHIIIEeMY 00yUYE€HHUIO B 3TOM HalpaBJICHUH.

JocTukeHne STUX 1ened mporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI 00€CIEeUNBACTCS PELICHUEM CIIEAYIOIINX 3a1a4:

npuoOpeTeHne 3HAHWW O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETEeHHEe YMEHHI OIUCHIBATH U OOBIACHATH (PU3MYECKHE SBJICHUS C HCIOJIb30BAaHHUEM
HOJTY4YEHHBIX 3HAHUH;

OCBOGHHE METOJIOB PEIICHUs MPOCTEHIMX PAacUETHBIX 3a/lad C HCIOJIb30BAaHUEM (PU3MUECCKIX
MOJIEJICH, TBOPYECKUX U MTPAKTHKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMCHUU HAOIIOJATh TMPHUPOJHBIC SBIICHWS W BBHIMOJHATH OIBITH, J1a00paTOPHBIC
paboOThI U KCIIEPUMEHTAJILHBIC UCCIICIOBAHMS C UCIIOJIb30BAHHEM U3MEPUTEIBHBIX TPHOOPOB;
OCBOCHHE IMPUEMOB pabOThI ¢ HHPOpMaLHeH (GU3HUECKOr0 COJICPIKaHM, BKIIIOYAsh HH(OPMAIIHIO
0 COBPEMEHHBIX JIOCTHIKCHUSX (DU3MKHU, aHAJIN3 U KPUTUYECKOE Ol[CHUBaHUE HH(DOpMAIIHH;
3HAKOMCTBO cO cdepamu mpodeCcCHOHANBHON AEATEIBHOCTH, CBS3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKECHUSX (PH3UUICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUS

orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacos (2 yaca B
HEJIEeHo), B 9 KJlacce — 102 Jaca (3 yaca B HEJIETIHO0).

[Ipenmaraemslii B mporpamme 1o Gpu3MKe rnepedeHb 1abopaTopHbIX paboOT U OMBITOB HOCUT
pPEKOMEHATENbHBIM XapakTep, YYUTENb JAeNaeT BhIOOp MpOBeAeHHs JIaOOpaTOpPHBIX paboT U
OTIBITOB C Y4ETOM MHIUBUIYAIbHBIX OCOOCHHOCTEN 00YyYaIOImuUXCsl, CIIICKA SKCIIEPUMEHTAIbHBIX
3a/IaHui, TIpeIJIaraeMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOT 0 AK3aMeHa 1o (pusuke.

COILEPKXAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. @usuka u eé poJib B NO3HAHNH OKPYKAKOIIEro MUpa.



®usnka — Hayka o npupoje. SIBieHus npuponbl. Puzndeckue SIBICHUSA: MEXaHUYECKUE,
TEMJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BEIMYHMHBL V3MepeHue ¢usnueckux BeauurH. DU3HUYECKUE TPHOOPHI.
ITorpemHocTs U3MepeHuii. MexyHapoiHasi cucteMa euHHUII.

Kak ¢usuka u gpyrme ecTEeCTBEHHBIE HAYKH HM3y4daloT MpUpoay. EcTecTBeHHOHaydHBIH
METOJI TIO3HAHWS: HaONIOJICHHWEe, IOCTAaHOBKAa HAYYHOr'O BOMPOCA, BBIIBIKEHUE THUIIOTE3,
OKCIEPUMEHT TIO0 TPOBEpKE THIMOTe3, OOBsICHEHHEe HaOmonaeMoro siBieHus. Omucanue
(bU3NYECKUX SBJICHUI C TOMOIIBIO MOJETIEH.

Hemoncmpauyuu.

1. MCX&HI/ILIGCKI/Ie, TCIUIOBBIC, SJICKTPUICCKUEC, MATHUTHBIC, CBCTOBBIC SIBJICHUS.
2. ®usnueckue npubOpHl U MpOLENypa HPSIMbIX W3MEPEHUI aHAJIOrOBBIM U LHU(PPOBBIM
puOopoM.

Jlabopamopusvie pabomut u onvimeul.

OmnpenesneHune LeHbl AeeHHs MIKaIbl H3MEPUTEIBHOr0 Mpudopa.

H3mepenue paccTosHUM.

N3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3MepoB MajbIX TEL.

N3mepenne Ttemneparypel NOpH TOMOLIM KUAKOCTHOTO TEPMOMETpa M JaT4HKa
TEeMIIEpaTyphbl.

6. IIpoBeneHue wucciaenoBaHWS 110 IPOBEPKE THUIIOTE3bl: NAIBHOCTh IOJETA ILAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOoJbliIe BHICOTA ITyCKa.

ok~ owpdnE

Pa3nen 2. [lepBoHayajibHbIE CBEICHUS O CTPOCHUM BelIeCTBA.

CTpOCHI/Ie BC€HICCTBA: aATOMbI W MOJICKYJIbI, WX PA3MCPHI. OHI)ITI)I, JOKa3bIBarOIine
JAUCKPECTHOC CTPOCHUC BCUICCTBA.

JBmwxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBWMIKEHHUS YACTHUIl C TEMIIEpaTyp Oil.
BbpoynoBckoe naBuxkenue, nuddysus. BzaumonelicTBue yacTHIl BellecTBA: NPUTHKEHUE U
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHMSI ~BEILECTBA: CTPOEHHE TIa30B, JKUIKOCTEM U TBEPHBIX
(kpucrammuyeckux) Ted. B3auMocBs3b MeXIy CBOWCTBAMU BEIIECTB B Pa3HbIX arperaTHbIxX
COCTOSIHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI
BOJBL.

Hemoncmpayuu.

1. HaOGmonenue OpoyHOBCKOTO JIBUKEHUSI.
2. HaOmopenue nuddysun.



3. Ha6J’IIO,I[eHI/Ie HBHCHHﬁ, O6’bﬁCHHIOH_II/IXC$I MNPUTAKCHUCM MM OTTAJIKUBAHHECM YaCTHUILL
BCIICCTBA.

Jlabopamopuwvie pabomul u onvimeul.

1. Omenka quaMeTpa aToMa METOJOM PSIO0B (C UCIOIb30BaHueM (GoTorpaduii).
2. OnpIThI IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbIThl IO OOHAPYKEHUIO JACHCTBUS CHUIT MOJIEKYJISIPHOTO TTPUTSKEHHS.

Paznen 3. JIBu:keHHe U B3aMMOAeiicTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMepHOe U HepaBHOMEpHOe JBWKeHHe. CKOpPOCTb.
Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. Pacuér myT v BpeMeHHU JIBHKCHHUS.

SlBnenne wHepuuu. 3aKOH HMHEpUUU. B3aumopeiicTBME Ten Kak NPUYUHA H3MEHEHUs
CKOpOCTH JABWXKEHHs Ten. Macca kak mepa umHepTtHocTH Tena. [lmotHocTh BemiectBa. CBsi3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eIUHHUIIe 00bEMa BEIEeCTBA.

Cuila Kak XxapakTepucThka B3aummoneiictBus Ten. Cuia ynpyroctd u 3akoH ['yka.
N3mepenne cuipl ¢ MOMOINBIO AMHAMOMETpa. fIBlieHHME TATOTEHUS W cwia Tsokectd. Cuna
TSOKECTH Ha Apyrux miaHerax. Bec tema. HeBecomocTs. CnokeHME CHUJI, HAIIPaBJIECHHBIX MO
oHOU npsaMoil. PaBHonelcTBytomas cuil. Cuiia Tpenusi. TpeHue CKOJIbKEHHUSI U TPEHHUE MOKOSI.
Tpenue B npupojie U TEXHUKE.

Hemoncmpayuu.

HabmoneHne MexaHU4eCcKoro JBUKEHUS Tena.

N3mepenne cKopoCTH NMPSIMOJIMHEHHOTO JBUKEHUS.
Haburoienue siBieHus: MHEPLUH.

HabumroieHne u3mMeHeHns: CKOpoCTH MPU B3aUMOAECHCTBUH TEJ.
CpaBHeHME Macc 0 B3aUMOJCHCTBHIO TEII.

CrnoxeHue cui, HalIPaBJICHHBIX 110 OJXHOM MPSAMOM.

I o

Jlabopamopusvie pabomut u onvimeul.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHMS (LIapuKa B IKUAKOCTH, MOJAEIU
AIEKTPUUECKOT 0 AaBTOMOOUIIS M TaK Jajiee).

2. OmnpeneneHue cperHed CKOPOCTH CKOJNBKEHUS Opycka MM IIapUKa 10 HAKIOHHOW
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO TENA.

4, OnbIThl, JTEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHS (nedopmaiiuu) TpYyKHHBI OT
MIPUITOAKEHHOM CHUJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHMsI OT Beca Tejla U
XapakTepa COMpPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBieHne TBEPABIX TeJ, ;KUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUS U YBEIMYCHHUSI 1aBlieHus. JlaBneHne ra3a. 3aBUCUMOCTh
JaBJIEeHUs raza oT o0béMa, Temrepatypsl. [lepenaya naBneHusi TBEPABIMH TEIAMH, KUIKOCTIMU



u razamu. 3akoH Ilackamns. [IHeBMaTHueckue MalnHbL. 3aBUCUMOCTb JABJICHHUS XKHUJIKOCTH OT
rryOunbl.  I'mapocratnueckuit  mapajnokc. CooOmarommecss  cocyibl. ['mapaBimueckue
MEXaHU3MBbI.

Atmocdepa 3emum u atmMocdepHoe AaBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3IYIIHOM
obonoukn 3emumn. Onbir Toppuuemm. M3mepenune atmochepHOro naBjeHHs. 3aBHUCHMOCTH
aTMOC(EpHOro JaBlieHHS OT BBICOTBI HaJ YypoBHeM Mops. I[lpubopel ans wusmMepeHus
aTMOC(EpHOTO JaBIICHUSI.

JlelicTBrE KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJ0. BriTankuBatomas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Hemoncmpauyuu.

3aBUCHUMOCTb JIABJICHUS Ta3a OT TeMIIepaTyphl.

[Tepenaua naBiieHHS )KUAKOCTBIO U TA30M.

CooOlmaromnmecs coCcyabl.

I'mapaBianyeckuii nmpecc.

[IposiBnenue nercTBUs aTMOCHEPHOT O TABJICHHUS.

3aBUCHMOCTH BBITAJIKMBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeNa U TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcmoBue 1IaBaHMS TeN: IUIaBaHUE WM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIICHHUS IJIOTHOCTEH TeNa U KUJIKOCTH.

IS o

Jlabopamopmuvie pabomout u onvimot.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOH B KHUIKOCTh
YaCTH Tea.

2. OmnpenenieHWe BBITAJIKUBAIOMICH CHIIBL, JEHCTBYIOLIEH Ha TeJO, MNOTrPYXKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBMCHUMOCTH BBITAJIKHBAIOUIEH CHUJIbI, JEHCTBYIOUIEH HA TENO B KUIKOCTH,
OT Macchl TeJa.

4. OnbIThl, AEMOHCTPUPYIOLUIME 3aBUCUMOCTb BBITAJIKUBAIOIIEW CHUIIbI, JEUCTBYIOLIEH Ha
TEJIO B KHUAKOCTH, OT 00bEMa MOrpyXEHHON B XKHUAKOCTh YacTH Tella U OT MJIOTHOCTU
JKUAJIKOCTH.

5. KoHcrpynpoBaHue apeomerpa WM KOHCTPYMPOBAHME JIOAKA M OIpeeneHue eé
IPy30I0AbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanuueckas pabora. MOLIIHOCTb.

ITpocTblie MexaHU3MBI: pbIYar, 6JI0K, HaKJIOHHas MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[Ipumenenue mpaBuiia paBHOBECHs pbluara K OJIOKy. «3oj0Toe mnpaBuio» mexaHuku. KIIJ]

IMPOCTBIX MEXaHU3MOB. Hpocrme MEXaHU3MBbI B 6I>ITy 1 TEXHUKE.

Mexannueckas sHeprusd. Kunernueckas 1 noreHUuualibHas sHeprus. [Ipespamienue oqHOro
BHUJa MEXaHUYECKOW SHEPTrUuM B APYroi. 3aKOH COXPAHEHHS SHEPTUU B MEXaHUKE.



emoncmpauuu.
1. TIpumepbl MPOCTHIX MEXAaHNU3MOB.
Jlabopamopuwvie pabomul u onvimeul.

1. Ompenenenrie paOOThl CHUJBI TPEHUS MpPU PABHOMEPHOM [JBIIKEHUM Tela 10
TOPU30HTAIbHON TOBEPXHOCTH.

2. HccnenoBanue ycla0BUI paBHOBECHS pblyara.

N3mepenne KII/l HakTOHHON IIIIOCKOCTH.

4. H3ydyeHue 3aKOHA COXPAHEHHs] MEXaHUYECKOW JHEPIuH.

w

8 KJIACC

Pa3nea 6. TenioBbie IBJICHUA .

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYE€CKOM TEOpPHH CTPOCHHUs BeliecTBa. Macca
U pasMepbl aTOMOB M MOJeKyJl. OTmBITh, MOATBEPKAAIONINE OCHOBHBIC IOJOKCHHUS
MOJIEKYJISIPHOKUHETHY €CKOI TEOPHUHU.

Mogenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUN BemecTBa. Kpucrannmaeckue u
amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TEI HA OCHOBE ITOJOKCHHM
MOJIEKYJIIPHO-KUHETHYeCKOH Teopuu. (CmauMBaHMEe U KamWUISpHbIE siBIeHUS. TeroBoe
paclIMpeHue U CKaThe.

Temnepatypa. CBsA3p TeMmMIepaTypbl CO CKOpPOCTBIO TEIJIOBOTO JBMIKEHHUS YaCTHIL.
Buytpennsss sHeprud. CnocoObl HM3MEHEHMs] BHYTPEHHEH DSHEpruu: Temjonepenada u
coBepiieHne padoThl. Buabl Tenonepenayun: TeMI0ONpPOBOJHOCTb, KOHBEKIU S, U3ITyUEHHE.

KonuuectBo TemnoTel. YelbHas TEMJIOEMKOCTh BellecTBa. TenjgooOMeH U TerioBoe
paBHOBecue. YpaBHEHHE TerioBoro Oamanca. IlnaBieHue um OTBepAeBaHHE KPHUCTALUTUYECKUX
BELIECTB. YJielnbHas TeruloTa miaBieHusd. IlapooOpa3oBanue u KoujeHcauus. Mcmapenwue.
Kunenue. VYpaeneHas Ttemnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIEPATypbl KHIIEHUS OT
aTMOC(EpHOTO IaBJICHUS.

BnaxxHocTh Bo3yxa.

DHeprust TOIJIMBA. Y AelibHasl TeII0Ta CrOPaHUs.

[Tpununer  padotel TemnoBbix aBuratenei KIIJ[ temmoBoro npurarens. TeroBbie
JIBUTATEIM U 3allUTa OKPYKAIOIIEH CPebl.

3aKkoH COXpaHCHUS U TPEBPALICHUS DHCPIrur B TCIIJIOBBIX IMPOL[ECCaAX.



Hemoncmpayuu.

HabGnroneHne OpoyHOBCKOTO JIBHXKCHHUS.

Ha6nronenue nuddysun.

HabGnroneHue siBJIeHUH CMaYMBaHUS U KaMJLIPHBIX SBJICHUN.
HabGnronenue TemimoBoro pacmmpeHus Ted.

N3menenue naBieHus ra3a npyu U3MEHEHUH 00bEMa M HATPEBAHUH HIIM OXJIAXKICHHH.
[IpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tennonepenayu.

OxuaxxieHue Py COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiiieHUM paOOThl BHEIIHUMH CHJIAMH.
CpaBHEHHE TETNIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HabGmronenue kumenust.

. HaGnroaeHne mocTossHCTBA TeMITEpaTyphl MPHU TJIABJICHUH.

. Mopaenu TEeIIOBEIX ABUTATEIICH.

©WoKo NG~ WWDPRE
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Jlabopamopmusie pabomut u onvinol.

OnbITHI IO OOHAPYKEHUIO JIEHCTBHS CHII MOJIEKYJISIPHOTO TTPUTSIKCHHUS.

OnbIThI O BBIPAIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIA WJIK caxapa.

OnbIThI 110 HAOIIOACHUIO TETJIOBOTO PACIINPEHUS Ta30B, KUAKOCTEH 1 TBEP/BIX TEI.

Omnpexnenenue naBieHUs BO3AyXa B OasIOHE IMPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJEHUS BO3J1yXa OT ero oO0béma Hu

HAarpeBaHUS UM OXJIAXK/CHHUS.

6. IlpoBepka THUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH JJMHBI CTOJIOMKA IKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEpaTyphl.

7. HalOmoneHune m3MeHeHUsT BHYTPEHHEM SHEpruu Tela B pe3ysbTaTe TeIuionepenadd u
paboThl BHEIIHUX CHUII.

8. HccrnenoBaHue SIBJICHHS TEIIOOOMEHA IPU CMEITUBAHUH XOJIOAHON U TOpsSYEiH BOJIBI.

9. Ompenenenre KOJINYECTBA TETIOTHI, MOJTYYEHHOTO BOJIOM MTPH TEMI000MEHE ¢ HAarPEThIM
METAJITUYECKUM IIUITUHIPOM.

10. OnpeneneHue yAaenbHON TEMIIOEMKOCTH BEILECTBA.

11. HWccnenoBaHue npouecca UCIapeHus.

12. OnpeneneHue OTHOCUTEIHLHON BIaXKHOCTH BO3yXa.

13. OnpeneneHue yaeabHOM TEIUIOTHI IIJIABICHUS JIbA.

oo

Pa3znen 7. dinekrpuyeckue U MATHUTHBIE SIBJICHUS.

OnexTpusauus Ted. JBa poma 3JEKTpUYECKUX 3apsaaoB. B3ammoneicTBue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX TN OT BEJIMYUHBI
3aps/10B U PACCTOSIHUS MEXKIY TEIaMu).

Onexrpuueckoe noje. Hanpsok€HHOCTh 3ekTpuueckoro noiist. [IpuHmun cyneprno3unuu
AJIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »iexkTpudecKux 3apsoB. DJIEMEHTAapHbIA 3JeKTpudeckuil 3apsa. CrpoeHue
atoma. [IpoBOJHUKY U AUAIEKTPUKH. 3aKOH COXpPaHEHUs dJIEKTPUUECKOr 0 3apsia.

ONEeKTpUYECKUd TOK. YCIOBHS CyLIECTBOBaHUS JJIEKTPUYECKOrO ToKa. VMcTouHMKM
MOCTOSTHHOTO ToOKa. JIeMCTBHS 3JIEKTPUUECKOro TOKa (TEeIIoBOe, XMMHUYECKOE, MarHUTHOE).
DNEeKTPpUYECKUI TOK B KUAKOCTIX U raszax.



Onexrtpuyeckas nenb. Cwia ToKa. OJeKTpudeckoe HampsikeHue. ConpoTHBIICHUE
MPOBOAHUKA. YIEIbHOE CONPOTUBIECHHE BemlecTBa. 3akoH OMa g y4yacTka LEnu.
[TocnenoBarenpbHOE U MApAJIIETLHOE COEAUHEHUE TPOBOJTHUKOB.

PaboTa 1 MOIIIHOCTB 3JIEKTpUYECKOro Toka. 3akoH Jkoynsa—JIeHna. DiaekTpuyecKkue 1enu
Y IOTPEOUTENHN IIEKTPUIECKOM SHEpruu B ObITy. KopoTkoe 3ambIkaHue.

[TocrossHHbIE MarHuThbl. B3auMmopeicTBHe NOCTOSHHBIX MAarHUTOB. MarnuTHoe TOJI€.
MarnuTHoe 1ose 3eMJI U ero 3HaueHue uist )ku3Hu Ha 3emute. OnbIT Dpcrena. MaruutHoe mosie
ANEKTPUUYECKOro Toka. [IpuMeHeHrne 3MeKTPOMarHuTOB B TEXHUKE. J[eiiCTBUE MAarHUTHOTO MOJISt
Ha TMPOBOJHUK C TOKOM. OJIEKTPOABUraTeNlb IMOCTOSHHOrO ToKa. Vcnmonb3oBaHue
3IEKTPOABUTATEINIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel  @apanes. SIBneHwe  snekTpoMarHUTHOM — uHAYKuuU. IIpaBuno  Jlenna.
Onekrporeneparop. CrnocoObl MOIY4YEHUs DSJIEKTPUYECKOM SHepruu. ODJIEKTPOCTAaHIMHU Ha
BO300HOBJIIEMbIX UICTOUHUKAX SHEPIHUH.

Hemoncmpauyuu.

DJIeKTpU3aLus Ted.

JIBa poja 3JICKTpUYECKHUX 3apsA0B U B3aMMOJICH CTBHE 3aPSXKCHHBIX TEJL.
YCTpoiCTBO U JIEHCTBUE 3JIEKTPOCKOIA.

DIIeKTpOCTaTHYECKask MHYKITHSI.

3aKOH COXpaHEHUS AJIEKTPUYECKHUX 3apsiI0B.

[IpoBOAHUKYN U AUITEKTPUKH.

MopenupoBaHU€e CUJIOBBIX JUHUN 3JEKTPUUECKOTO MOJIS.

W CcTOYHMKHU MOCTOSIHHOTO TOKA.

JleicTBUS DIEKTPUIECKOr 0 TOKA.

DNEKTPUUYECKUN TOK B HKHUIKOCTH.

. T'a30BBIl pa3zps.

. I3MepeHue cuibl TOKa aMIepMeTpoM.

. I3aMepeHnue 31ekTpruyecKoro HampsiKeHUsi BOJIbTMETPOM.

PeocraTt u Mara3uH CONpoOTUBICHUM.

. B3amMozeiicTBHE TOCTOSHHBIX MAarHUTOB.

. MopenupoBaHHe HEBO3MOXKHOCTH pa3eIeHUs MOICOB MarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

. OmnbIT Dpcrena.

. MarauTHoe€ 1oJjie Toka. DJIeKTPOMAarHur.

JlelicTBME MarHUTHOIO IMOJISI HA TPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSSHHOI'O TOKA.

. UccnenoBanue siBIeHUS 371€KTPOMAarHUTHOW MHIYKIUH.

. OnbiTel @apames.

3aBUCUMOCTh HAINlPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOZHUKHOBEHUS.
. DIIEKTPOTeHEPaTOP MOCTOSHHOTO TOKA.

©oKo N~ WDNRE
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Jlabopamopuwvie pabomul u onvimeul.

1. OTMBITE IO Ha6J'IIO)]eHI/II-O QJICKTPHU3Aal[UU TCJI I/IHJIYKIII/Ieﬁ " IIpU COITPUKOCHOBCHUH.
2. HCCJ’IG}IOB&HI/IG ﬂeﬁCTBHH QJICKTPUYICCKOT' O ITOJIAA HAa ITPOBOAHUKU U JTUIJICKTPUKHU.



C6opka u npoBepka pabOThI 3JIEKTPUUECKOI LU TOCTOSHHOIO TOKA.

W3mepeHne n peryampoBaHue CHIIbI TOKa.

N3mepenne n peryampoBaHue HAIPSKECHUSL.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILErO 4epe3 pe3nCTOp, OT CONPOTUBIIECHUS

PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIIEHUS ITPOBOIHUKA
OT €ro JJIMHBI, IIJIOLAAHU MOIEPEYHOr0 CEUCHHs U MaTepuasa.

8. IlpoBepka mpaBuia CI0KEHHsI HANPsSHKEHUM IMPU MOCIEA0BATEIBHOM COEIMHEHUM JBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia Juisl CUIIbI TOKA ITPH MapajuIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AJTEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OmnpeneneHue MOIIHOCTH JIEKTPUYECKOT0 TOKA, BBIIEIIEMOM Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILEr0 YEpe3 JIAMIIOUKY, OT HAIpPsDHKEHUS Ha
HEW.

13. Onpenenenue KII/] narpeBatesns.

14. WccrnenoBaHnre MarHUTHOI O B3aMMOJEH CTBHS IIOCTOSSHHBIX MarHUTOB.

15. M3yyeHne MarHuTHOrO IIOJs IIOCTOSHHBIX MAarHUTOB IIpU HUX OObBEIUHEHUM U
pa3zeneHuu.

16. HccinenoBanue AeiMCTBUA IEKTPUYECKOrO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIBI B3aUMOJEHCTBUS KaTYLIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIPABJICHUs TOKA B KaTyILKE.

18. M3yudeHue nencTBUs MarHUTHOTO I10OJIS HA IIPOBOJAHUK C TOKOM.

19. KoncrpynpoBaHnue 1 u3ydeHue padoThl IEKTPOIBUTATEINS.

20. M3mepenune KIIJI anexTponBUraTesibHOM yCTaHOBKH.

21. OnpITBl IO MCCIEIOBAHUIO SIBJIICHUS SJIEKTPOMAarHUTHOW WHAYKLIHMM: HCCIEIOBAaHUE

W3MEHECHMH 3HAYCHUS U HAMPABIICHUS UMHIYKIIMOHHOIO TOKA.

o ok~ w

9 KJIACC

Pa3zpea 8. Mexannueckue siBJIEHHUSA.

Mexannueckoe aBuwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOr0 JBWXKEHUs. PaBHOMepHOe mpsMoJiMHENHOe JBHKEeHHE. HepaBHOMepHOe
npsMoirHelHoe aBukeHue. CpemaHssi U MTHOBEHHAs CKOpPOCTh TeJla MpPU HEPaBHOMEPHOM
JIBMDKCHHU.

Yckopenue. PaBHoyckopenHoe npsiMonuHeiiHoe nBmkenne. CBodonnoe najgeHue. OnbIThl
Tlanunes.

PaBHOMepHOE nBWXEHHE MO OKpY>KHOCTH. [lepron m wactora oOpamieHus. JIluneiinas u
yrioBas CKOpocTu. L{eHTpocTpeMUTENIbHOE YCKOPEHHUE.

Ilepeiii 3akoH HproToHa. Bropoii 3akon Herotona. Tperuit 3akon Herotona. IlpuHnmn
CYIEPIIO3ULIUN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CuiIa TPEHHS CKOJIbKEHMs, CUjla TPEHUs
MIOKOSI, IPYTUE BUJIbI TPEHUSL.



Cuna TSDKECTH W 3aKOH BCEMUPHOTO TITOTEHUSA. YCKOpPEHHE CBOOOMHOTO IaJICHUS.
JBmxenue mnmaner BoOkpyr Connna. IlepBas kocmuueckass ckopocTb. HeBecomocTh u
MEepPErpy3Ku.

PaBHOBecHe MaTepraibHON TOYKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO Teia
C 3aKpEIUIEHHOIN OChIO BpauieHusa. MoMeHT cuibl. LleHTp TshkecTu.

Nmnynsc tena. U3menenune umnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHUS MMITYJIbCa.
PeakTnBHOE IBUKEHHUE.

Mexanunyeckass paboTa U MOIIHOCTb. PaboTa cui TsbkecTu, ynpyroctd, TpeHus. CBs3b
SHepruu U pabotsl. IloTeHuManbHAss PHEPrus Tena, MOAHSITOIO HAaJl MOBEPXHOCTHIO 3EMIIM.
[TorennmanbHas sHEeprus ckaTou NpyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUS MEXaHUUECKON 3HEPIHUH.

Hemoncmpauyuu.

Haburoienne MexaHM4ecKoro ABUKEHUS Tela OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHE IIyTE€H M TPACKTOPUM IBMXKEHHS OJHOIO M TOTO € TejJa OTHOCUTEIbHO
pa3HBIX TEII OTCUETA.

H3mepeHne CKOpoCcTH U YCKOPEHUSI TPSIMOJIMHEUHOTO JIBUKEHMUSI.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOIO JBHUKEHUS.

Habmronenune qBMKEHUS Tela 1o OKPYKHOCTH.

HaGmoienne MexaHM4eCcKUX SBJICHUN, MPOUCXOAUIMX B cucTeMe oTcuéTa «Temexka»
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHN OTHOCUTEIbHO KaOHHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOpPEHUS T€a OT MACChl TeJla U ACHCTBYIOLIECH HA HETO CUJIBIL.

8. HaOmoneHue paBeHCTBa CHII ITPH B3aUMOJE€H CTBUH Tell.

9. H3meHeHue Beca Tesa IpH YCKOPEHHOM JIBUKECHUU.

10. Ilepenava umiyJibca Ipu B3aMMOJECHCTBHUH TEIL.

11. TIpeoOpa3oBaHUs SHEPTUU MPU B3aUMOACHCTBUU TeEIl.

12. CoxpaHeHre UMITYJIbCA PU HEYIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHue UMITyJIbca MPU aOCOJIFOTHO yIIPYrOM B3aUMOCHCTBUU.

14. HaGmoieHrue peakTUBHOTO JIBHXKECHUS.

15. CoxpaHeHue MEXaHUYECKON IHEPIUU IIPU CBOOOTHOM NaJCHHH.

16. CoxpaHeHue MEXaHUYECKOW IHEPIUU NP IBUKEHHUH TeJia M0 JEHCTBUEM MPYKUHBI.

.
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Jlabopamopusie pabomut u onvimeul.

1. KoHcTpyupoBaHuE€ TpakTa [IJjsi pa3roHa M JAaJIbHEUIIEro PaBHOMEPHOIO JBUKEHUS
HIApUKA U TEIEXKKH.

2. OmpeneneHue cpeaHEll CKOPOCTH CKONBXKEHHS OpycKa WM JABW)KEHHUS IIapuKa II0
HAKJIOHHOW MJIOCKOCTH.

3. OmnpenenieHHe yCKOPEHHUsI Tella MpPU PaBHOYCKOPEHHOM JIBMKEHHUHM [0 HAKJIOHHOW
TJTIOCKOCTH.

4. WccnemoBaHue 3aBUCHMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM ABWIKEHHH 0e€3
HavyaJIbHOM CKOPOCTH.

5. IlIpoBepka rumore3bl: €ciau IpU PaBHOYCKOPEHHOM JIBH)KEHHUM 0€3 HadallbHOM CKOPOCTH
MyTH OTHOCATCS KaK PsJl HEUETHBIX YUCEJ, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU
OJINHAKOBBI.



6. MccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOI'O
JABJICHUS.

7. Omnpenenenne K03 PUIIMEHTAa TPEHUS CKOJBKEHUSI.

Omnpenenenne )KECTKOCTU IPYKUHBI.

9. Ompenenenue padOTHl CHUJBl TPEHUS [PU PABHOMEPHOM JIBUKEHUH Teja 10
TOPU30HTAIbHON MOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIJIBI YIPYTOCTH TpPH MOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOJBUKHOI'0 U TTOJBUKHOT'O OJIOKOB.

11. N3y4yeHue 3aKOHA COXPAHEHUS SHEPIUU.

o

Pa3znen 9. Mexanndyeckue KoJ1e0aHUA U BOJIHBI.

KonebatensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWIA: MEpUoj], 4YacToTa,
aMIumMTyAa. MaTemaTUyeckuii W IpYXKUHHBIA MasTHUKH. [IpeBpaleHue dSHepruv npu
KOJIE0ATEJIbHOM JIBUKEHHH.

3aryxatomue koyiebanus. BoiHyxkaeHHble konebanus. Pe3onanc. MexaHuueckue BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJIBHBIG U MONCpCUHBbIC BOJHLI. I[JII/IHa BOJIHBI 1 CKOPOCTDH
e€ pacnpocTpaHeHusa. MeXxaHnYeCKUE BOJIHBI B TBEPAOM TEJE, CEHCMHUYECKUE BOJIHBI.

3Byk. ['pomMkocTh 3ByKa U BbicoTa ToHA. OTpaxenue 3Byka. IH(pa3Byk u yIbTpa3ByK.

Jemoncmpayuu.

HaGmoienne konedbanuii TeI MO ASHCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
HaGmoienmne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmroieHye BEIHYX/IGHHBIX KOJIEOaHUH M pe30HaHca.

PacnipocTpanenue npo1oJibHEIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
Habmonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

ok wdE

Jlabopamopmusie pabomout u onvimoul.

1. OmpeneneHue 4acTOThl U eproia KojaeOaHui MaTeMaTHUECKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOThl U EpHUOa KOJeOaHUN IPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMMOCTH IMepuoja KojeOaHUI IOABELIEHHOI0 K HUTU TIpy3a OT
JUINHBI HUTH.

4. HccrnepoBaHue 3aBHCUMOCTH Iepuoja KoJieOaHUH NPYKUHHOTO MAasTHHUKA OT Macchl

rpysa.
5. IIpoBepka HE3aBUCUMOCTH TMEpHOJIa KOIeOaHU rpy3a, MOJABEIICHHOTO K HUTH, OT MacChI

rpysa.
6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHUO/ia KoJieOaHUH MPYKUHHOI'O MasTHUKA

OT Macchl Tpy3a U )KECTKOCTU MPYKUHBI.
7. VI3mepeHue ycKOpeHHsI CBOOOIHOTO M CHHSL.

Pa3nen 10. DinekTpoMarHuTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMarHuTHOE II0JIe. ODJIEKTPOMATHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIkana 351eKTpOMarHuTHHIX BOJH. M Co/Ib30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM
CBSI3U.

DnexTpomMaruutHas mpupoza ceera. CkopocTh cBeTa. BomHoOBEIE CBOIICTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoHoBBIE CBOIiCTBA CBETA.

Jlabopamopmusie pabomol u onvimol.
1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO Teae(oHa.
Pa3nen 11. CBeToBble siBJICHHS.

JlyueBas monenb ceta. Mcrounuku cBera. llpsMonuHeliHOe pacnpocTpaHEHUE CBETa.
3armenus Connua u Jlynsl. Otpakenue cBera. [1mockoe 3epkano. 3aKOH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [loHOe BHYTpeHHEE OTpa)K€HUE CBETA.
Hcnons3oBanue 1moaHoro BHYTPCHHCI'O OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyweil B smH3e. OnTthueckas cucrema ¢oTroanmnapaTa, MHUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. banzopykocTs U AaJIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B criekTp. OnbiTel HhtoTOHA. CiokeHHe CrieKTpaJbHbIX IIBETOB.
Jucniepcus ceera.

Hemoncmpauyuu.

[IpsimonnHEHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBeTa.

ITonyuyeHnne n306paxeHuil B IOCKOM, BOTHYTOM U BBIYKJIOM 3€pKajax.
IIpenomiienue cBeTa.

OnTHueckuii cBETOBOJ,.

Xon iydeii B cobuparoriei JuH3e.

Xop Jydel B pacCEMBAIOLICH JIMH3E.

[Tonmyuenue n3o0paxeHui ¢ MOMOIIIBIO JIUH3.

. IlpuHnmn nerictBust poroarapata, MUKPOCKOIA M TEJIECKOIIA.
10. Monens riasa.

11. Pa3noxxeHue O0enoro cBera B CEKT.

12. Tlonyuenue Oenoro cBeTa MpH CI0KEHUH CBETA PAa3HBIX LIBETOB.

©oNo O~ WDRE

Jlabopamopusvie pabomul u onvimeul.



1. HccnemoBaHue 3aBUCHMOCTH YIJIa OTPAXKCHHSI CBETOBOTO JIyda OT YIJia aACHHSL.
W3yueHne XxapakTEepHCTHK N300pakeHUs MTPeIMETa B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMJICHHUS CBETOBOrO Jydya OT yIJla MaJeHHs Ha
T'PaHUIE «BO3IyX—CTCKIION.

[Tony4yenue n300pakeHUi ¢ MOMOIIBI0 COOMPAIOIIEH JINH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHHS U OIITHYECKOH CHITbI COOMPAIOIIeH JTHH3BIL.

OMnBITHI IO Pa3JIOKEHUIO OENIOro CBeTa B CHEKTP.

OneITBI MO BOCHPUSATHIO IIBETa IMPEJAMETOB INMPH HMX HAOIIOJCHUU 4Yepe3 IBETOBBIC

(GUIBTPBI.

w N
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Pa3zgea 12. KpanroBbie IBJICHHA.

OmnsiTel Pesepdopaa u mianerapuas mozens aroma. Mozaens aroma bopa. Vcnyckanne u
MOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEHYaTbIE CIIEKTPBI.

PagnoaktuBHoCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyxinonnas mogens atomMHoro sjapa. M3orombsl. PammoaktuBHBIE mpeBpauienus. llepuon
MoJIypaciiaia aTOMHBIX SIIEP.

SInepHble peakiuyu. 3aKOHbl COXpaHEHHUs 3apsI0BOI0 U MaCCOBOTO YMCel. DHEprus CBsI3U
aTOMHbIX sanep. CBsi3p Macchl M »Hepruu. Peaknuu cuHTe3a U aeneHus suep. Mctounuku
sHepruu CoJiHIa U 3BE3].

SnepHast sHepreTuka. JlelicTBUs paJliOaKTUBHBIX U3JIYYEHUN HA KUBbIE OPraHU3MBbI.

Hemoncmpayuu.

CrekTpbl U3JIy4EHHUsI U MTOTJIOICHMS.

CrneKkTpsl pa3aMyYHbIX Fa30B.

CrnekTp Bogopoa.

HaGumoenne TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIINX U3JTYYEHUH.

Perucrpanus usinydeHus NpUpOIHbIX MUHEPAJIOB U IIPOIYKTOB.

I o

Jlabopamopusvie pabomut u onvimeul.

1. HaOmoneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIy4CHUSL.

2. HccnemoBaHue TPEKOB: W3MEPEHUE OSHEPrMU YACTUIBI 110 TOPMO3HOMY MyTH (IO
¢dotorpadusim).

3. U3mepenue paanoakTuBHOro (hoHa.

IHoBTOpHTEIBbHO-0000 A0 IIMIT MOAY 1.

[ToBTOPHTENBHO-0000IIAIOIIMKA  MOAYJIb HpPEAHA3HAYeH I CHUCTEeMaTH3alluu U
0000111eHHsI TPEIMETHOTO COACPIKAHUS M ONBITA JACATEIbHOCTH, IPHOOPETEHHOTO NMPH U3yIECHUN
BCEro Kypca (pu3MKH, a Takxke I HOATOTOBKA K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY IO
¢buznke st 00y4aromuXCsl, BBIOPABIINX 3TOT YU€OHBIN MTPeaMET.



IIpy wW3ydeHMH JAHHONO MOIYJA pEAIU3YIOTCS M CHCTEMATU3UPYIOTCS  BUABI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEYMBACTCSl JIOCTH)KEHUE MPEAMETHBIX U
MeTanpeaMETHBIX IJIAHUPYEMBIX pE3yIbTaTOB o0yueHus, bopmupyercs
€CTECTBEHHOHAY4YHasi PAaMOTHOCTb: OCBOCHME HAY4YHBIX METOJOB MCCJIECIOBAaHMS SBJICHUU
IPUPOABl M TEXHUKH, OBJAJICHHE YMEHMSAMHU OOBSCHATH (HU3UUECKUE SBICHUS, HPUMEHSI
[IOJIy4CHHBIC 3HaHUS, PEIIaTh 3a1a4, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMATBEHO AEATENLHOCTHBIM XapakTep JAaHHOTO pa3/ielia peaju3yeTcs 3a CUET TOoro,
qTo 06yqafoumec;1 BBIIIOJIHAKXOT 3aJaHHsA, B KOTOPBIX UM IpCAjiaracrcs:

Ha OCHOBE IMOJYyYEHHBIX 3HAHUM PACIO3HABATh U HAYYHO OOBSICHATH (DU3HUCCKUE SIBJICHUS
B OKPYXaroIel MpUpo/ie U MOBCEAHEBHON KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOAbI HCCICIOBAHUSA (bHSI/IquKI/IX HBHCHHﬁ, B TOM YMCJIC IJIA
ITPOBCPKHU I'KIIOTE3 U IMMOJTYYCHUA TCOPETUICCKUX BLIBOAOB;

OOBSICHATD HAayYYHBIC OCHOBBI HanboJjee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBPCMCHHBIX TCXHOHOFHﬁ,
HanpuMmep, IPaAKTUICCKOT O UCITOJIB30BAHUA PA3JIMYHBIX HCTOYHHUKOB S3HCPIrur Ha OCHOBC 3aKOHA
IIpeBpalICHUus U COXpaHCHUA BCECX U3BCCTHLIX BUJIOB SHCPIUN.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA30OBAHMUA

W3yuyenue ¢u3MKM Ha YpOBHE OCHOBHOrO OOIIero o0pa3oBaHUs HampaBiIeHO Ha
JAOCTHIKCHUEC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPEAMETHBIX 06pa3OBaTeJ'H:HbIX pPE3yIbTaTOB.

B pesynpraTe wu3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuarorierocs 0yayT chOpMUPOBAHBI CIICAYIONIUE JIMYHOCTHBIC PE3YIbTAThI B YACTH:

1) maTpHMoOTHYECKOro BOCIIMTAHUSA:

—pOSBJIICHHE HMHTEpECa K HUCTOPHH U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOW (hU3MUECKO
HayKU;

—IIEHHOCTHOE OTHOIIICHUE K JIOCTHKCHHUSAM POCCUMCKUX YUEHBIX -(PH3UKOB;

2) rpaIaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

—TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIICCTBEHHO 3HAYMMBIX U 3THYECKHX
po0JIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHIKEHUHN (DU3UKH;

— 0CO3HaHHME BaJKHOCTU MOPAIbHO-3TUYECKUX IPUHIIMIIOB B JEATEIBHOCTH YUEHOIO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS:

—BOCIPHATHE SCTETUYECKUX KayecTB (DU3MYECKOM HaykKu: €€ TapMOHHYHOIO IOCTPOCHMS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MIO3HAHMS:

— OCO3HaHME IIEHHOCTH (U3MUECKON HayKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOIMH, BaXKHEHIIEH COCTABIAIONIEH KYJIbTYPBI;

—pa3BUTHE HAYYHOH JTFOO03HATEILHOCTH, MHTEpPEca K UCCIEI0BATEIIbCKOM eI TeITbHOCTH;

5) dopMupoBaHusA KYJAbTYPHI 310POBbSI H IMOLUHMOHAIBHOTO 0J1IATONOJYYHS:



— OCO3HAaHHME IEHHOCTU 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BXKHOCTH TPaBWJI O€30MAaCHOTO MOBEJAEHUs HA TPAHCIOPTE, HA OPOrax, C JJIEKTPUUECKUM H
TEMJIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCJIOBHSIX;

—c(hOpMHPOBAHHOCTh HaBbIKA pedIIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIUOKY M TaKOTO Ke
mpaBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCTIMTAHUSA:

—aKTUBHOE YyYacTHE B DELICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alliM, TOPOJIa, Kpas) TEXHOJOTHUYECKON W COLMAIIBHON HAIPaBJICHHOCTH, TPEOYIOIINX B
TOM 4HCIie U (PU3HYECKUX 3HAHUH;

—MHTEpeC K MPAKTUIECKOMY M3YUCHHUIO Mpodeccuid, CBSI3aHHBIX ¢ (U3UKOI;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMS:

—OpHEHTallMsI HAa TPUMEHEHHE (U3MUECKHX 3HAHWM [UIsI pEIIeHUs 3adad B 00JacTH
OKpYXaloIel cpepl, MIAHUPOBAHUSI TMOCTYIKOB U OIIEHKH WX BO3MOXHBIX TOCIIEICTBUN IS
OKpYXaloIeh Cpebl;

— OCO3HaHME rI100aJTbHOT0 XapaKTepa SKOJOTHYECKUX MTPOOJIEM U IMyTeH UX PelIeHus;

8) aganTanum K M3MEHSIOIUMCS YCJTOBHAM CONMAIBHON M NPUPOIHOI cpeabl:
—TOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3UYECKON
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

—TIOBBIIIICHU € YPOBHSI CBOCH KOMIIETCHTHOCTH YePe3 MPAKTHUECKYIO IEATEIbHOCTD;
—TOTPeOHOCTHh B (DOPMUPOBAHUYU HOBBIX 3HAHUU, B TOM unciie GOpMyIUPOBATh UIEHU, IOHATHS,
TUTIOTE3BI O GPU3MUECKHX OOBEKTAX U SIBJICHUSX;

— OCO3HaHME NePHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;

— IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETECHUH HOBBIX (DM3MYECKUX 3HAHMUIA,

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISABJSTH B3aWUMOCBS3U MPUPOJIBI, OOIIECTBA U IKOHOMHKH, B
TOM YHCJIE C UCIOJIb30BaHUEM (DM3UYECKUX 3HAHUH;

— OIICHKA CBOUWX JICUCTBUH C YU4ETOM BJIHMSHUS HA OKPYXKAIOIIYIO CPETY, BOSMOKHBIX TII00AIbHBIX
MMOCIEIACTBHI.

METAINPEAMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOEGHMsSI MporpaMMmbl IO (U3MKE Ha YpOBHE OCHOBHOIO OOIIEro
obOpazoBanusi y oOydarwmerocs OyayT chopMHUpPOBaHEI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIONIME [103HABATEIbHBIC YyHHUBEpCAIbHbIE Yy4eOHbIE JEeHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcaJbHbIEe yUeOHbIE 1EHCTBUS, PETYJIITUBHBIE YHUBEPCAIbHbIE yUEOHbBIE 1€H CTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE NeicTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBJISITh U XapaKTE€pPU30BaTh CyIIECTBEHHbIE IPU3HAKNA O0BEKTOB (SIBICHUM);



YCTaHABJIMBATh CYLICCTBEHHBIH INPU3HAK KiacCU(UKAIMU, OCHOBAHUS JUIsi 000OIIEeHHS U
CpaBHECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M HIPOTHBOpPEYMsI B paccMaTpuBaeMbIX (akTax, JaHHBIX H
Ha6J'IIOI[€HI/I$[X, OTHOCAIIUXCA K (bHSI/ILICCKI/IM SIBJICHUSIM,

BbIABJIATH IMMPUYMHHO-CIICACTBCHHBIC CBA3U IIPU H3YUYCHUU (bI/ISI/ILIeCKI/IX SIBJICHUM U IMpoHeCCoB,
ACJIaTb BBIBOJbI C UCITIOJIb30BAHUEM ACAYKTHBHBIX U UHAYKTUBHBIX YMOSaKJIIO‘leHI/II\/II, BBIABUI'ATh
THITIOTE3bI O B3aUMOCBA3AX q)I/ISI/ILIeCKI/IX BCJIMYHMH,

CaMOCTOSITENIbHO BBIOMpaTh Croco0 pemieHus y4ueOHOM Qu3nueckol 3anadM  (CpaBHEHUE
HECKOJIbKMX BapHAaHTOB DEIIEHHS, BHIOOp HamboJee MOAXOASIIEro C y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTe/ibCKue 1eicTBUA .

WCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHNUS;

MPOBOJUTH IO CAMOCTOATENFHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIM (PU3NIeCKUit
9KCIEPUMEHT, HEOOJIBIIIOE HCCiIeJoOBaHke (PU3HUECKOro SBICHHUS;

OLIEHMBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTb MH(OPMAIMIO, IOJYYEHHYI0O B XOJ€
UCCIIEIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOATENIFHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yJbTaTaM IPOBEIEHHOTO
HaOJIIOICH S, OBITA, UCCIEAOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pPa3BUTHE (PU3WYECKUX TMPOIECCOB, a TaKKE
BBIJIBUTATh MPEANOI0KEHNUS 00 UX PA3BUTHUU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

MPUMEHSTh Pa3IMYHBbIE METO/bI, MHCTPYMEHTHI U 3apOChl IPU MOKUCKE U 0TOOpe MH(pOopMaIuu
WM JaHHBIX ¢ y4ETOM MPENIoKEeHHON yueOHOH (hu3nUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO Pa3IMYHBIX BUIOB U
(hopM TIpeACTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJIbHYI0  (OpMy TpeAcTaBlieHuss HUHPoOpMAlUU U
WITIOCTPUPOBATH pElIaeMble 33aaui HECIOKHBIMUA CXeMaMH, AuarpaMMaMu, HHOH rpadukoil n
UX KOMOMHAIUSMU.

KOMMYHI/IKaTI/IBHbIe YHuBepcCajJdbHbIC y‘l86HLIe JeHCTBUA:

B XOie OOCYyXIeHHs yuyeOHOro Marepuana, pe3yJbTaToB JIAOOpPaTOPHBIX pabOT U IMPOEKTOB
3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOil TeMbl M BBICKAa3bIBaTh HJEU, HAIEJEHHbIE Ha
peleHue 3aauu U Mojiep>kanue 0J1aroxkenaTeTbHOCTH OOIIEeHUS;

CONOCTaBIIATh CBOM CYXKIEHHS C CYKICHUSMHU JPYIrUX YYAaCTHUKOB [UAiora, oOHapyXHBaTh
pasyinyue U CXOACTBO MO3ULUIA;

BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMUChMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBIMTOJIHEHHOTO (DM3MUYECKOTO OIbITa (IKCICPUMEHTA,
HCCIIeIOBAHMS, TIPOCKTA);

MOHMMATh ¥ HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYATbHOH pabOTHI MpH
PEIICHUH KOHKPETHOW (PU3NYECKON TPOOJIEMBI;

MIPUHUMATH IIEJIA COBMECTHOW JIESTEILHOCTH, OPraHW30BbIBATh JACHCTBHS MO €€ JOCTHKCHUIO:
pacmpenensiTh poJid, OOCYKIaTh MPOILECChl M PE3yJbTaThl COBMECTHOW paboThl, 0000maTh
MHEHUS HECKOJIBKUX JIIOJIECH;

BBITIOJHSTH CBOKO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOT O Pe3yJIbTaTa 10 CBOEMY HAIPaBIICHUIO
Y KOOPIIMHUPYS CBOH JEHCTBUS C IPYTUMH YJICHAMHA KOMaH/bI;

OLIEHMBATh KAaueCTBO CBOECTO BKJIAJa B OOMIMN TPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
cOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMOJI CHCTBUSI.



PeryasiTuBHbIe YHUBEpcaIbHbIE yieOHbIE 1eiicTBHUSA

Camoopranu3amnusi:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHTyalUsiX, TPeOYIOIUX sl pEUIeHUs
(bu3NYeCKUX 3HAHUIA;

OPHEHTHPOBATHCSI B PA3MUYHBIX MOAXOAAaX MPUHATHS pEeHIeHUH (MHIUBUAyaJbHOE, TMPUHATHE
peleHus B TpyIe, IPUHATHE PeIICHUH IPyIIoif);

CaMOCTOSITEJIHO COCTAaBJISITh AJITOPUTM pelIeHus (PU3NYECKOM 3ajauy WU IJIaHa UCCIIEAOBAHUS
C Y4Y€TOM HMEIOIIUXCS PpEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IpeIaraéMble BApUAHTHI PEILICHU;

Jie7aTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CﬂMOKOHTpOJ’Ib, IMOIMOHANbHBIN HHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIGHKY CUTYallud U IPEAJIarath IjiaH e€ U3MEHEHUS;

OOBSICHATH MIPUUUHBI JOCTHXKEHUS (HEOCTUKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb (B TOM YHCIE B XOJ BBIIOJHEHUS (UINYECKOrO
UCCIIEIOBAHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATENbCTB, M3MEHUBIIMXCS CHUTYalUH,
YCTaHOBJICHHBIX OHIMOOK, BO3HUKIIUX TPYIAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb ce0sl HA MECTO JAPYroro 4ejaoBeKa B XOJ€ clopa MM JUCKYCCHM Ha HaydyHYI TEMy,
MTOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTroro;

MpHU3HaBaTh CBOE MPABO Ha OIMIMOKY MpPH pelIeHnr (GU3NYECKUX 3a]ad UM B YTBEPXKICHUAX Ha
Hay4yHbIE TEMBI U TAKOE XK€ MPaBO IPYyroro.

INPEAMETHBIE PE3YJIbTATDbI

K xoHny oOyueHus B 7 KJjacce IpeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(OPMUPOBAHHOCTD Y O0YYAIOLIUXCS YMEHUMN:

HUCIIOJIB30BAaTh ITOHATHUA: (I)I/ISI/I‘ICCKI/IC U XUMHWYCCKUEC ABJICHMA, HaGHIOI[eHI/Ie, OKCIICPUMCHT,
MOJC/Ib, TUIIOTE3a, CAMHHNIIBI (I)I/ISI/I‘ICCKI/IX BCIIMYMH, aTOM, MOJICKYJa, arp€raTHbIC COCTOSHUSA
BemectBa (TBEpIOE, JKHUJIKOE, Ta3000pa3HOE), MEXaHMYeCKOe JBIDKEHHE (paBHOMEpHOE,
HEpPAaBHOMEPHOE, TMPSMOJIMHEHHOE), TPAaeKTOPUs, pPAaBHOACHCTBYIOMAs CHJIA, Je(opManus
(ympyras, niaacTadeckas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

paznmuuath sBieHUs (nudQysus, TenaoBoe [BMKEHHE YacTHIl BEIIECTBAa, PABHOMEPHOE
JIBU’KEHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPIIUS, B3aUMOJICCTBUE TEJ, PAaBHOBECHE TBEP/BIX
TEJI C 3aKp€HJIéHHOI7I OCBIO BpallCHUd, Iepcaada JaBJICHUA TBépI[BIMI/I TC1aMH, X XUIKOCTAMU U
ra3aMu, atMocgepHoe JaBlieHHE, IJIaBaHUE TeJs, MPEBPAIICHUS MEXaHMYECKOH SHEpruu) Io



ONMCAHUID MX XapaKTEPHbIX CBOWCTB M HA OCHOBE OINBITOB, JEMOHCTPUPYIOUIMX JAaHHOE
(bu3nyecKoe sBICHUE;

pacrio3HaBaTh HPOSBIEHUE HM3YUYEHHBIX (U3NYECKUX SIBJIEHUH B OKpPY)KAlOIIEM MHpPE, B TOM
yyciae (U3NYECKUe SIBICHUS B MPUPOJE: IMPUMEPHI JABM)KEHUS C PA3IMYHBIMU CKOPOCTSMHU B
)KUBOM M HEXKUBOW TIPUPOJAE, JECUCTBUE CHUJIbI TPEHUSI B TPUPOAE M TEXHUKE, BIMSIHUE
aTMOC(hEpHOro JaBleHUs Ha JKUBOM OpraHu3M, IJIaBaHUE PHIO, pbIYard B Telle YeloBeKa, Mpu
9TOM NEPEBOAUTH IMPAKTUYECKYIO 3aJauy B Y4YeOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SIBICHUI;

ONKCHIBaTh W3Y4YEHHBIE CBOWCTBA Tel W (U3NYECKUE SBJICHMS, HUCIONb3ys (u3nueckue
BEIMYUHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCThb, CPEIHSSI CKOPOCTD,
CHJIa YIIPYrOCTH, CHJIA TSKECTH, BEC Tela, CUJjla TPeHUs, JaBleHue (TBEPIOro Tela, )KUIKOCTH,
ra3a), BBITQJKUBAOILAsl CHUJIa, MEXaHMUYecKas pad0Ta, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIBI,
KO3 (PUIIMEHT MONe3HOro IEHCTBUS MEXaHU3MOB, KMHETHUECKas M TOTCHIMAJIbHAS YHEPrus),
IpU ONMHMCAHUM MPABHIBHO TPAKTOBAaTh (PU3MUECKHI CMBICT HCHOJIB3YEMBIX BEIWYUH, HUX
0003HAaUEHUS U E€IUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIBI, CBSA3BIBAIONIME JAAHHYIO
(bu3NYEeCKyI0 BEJIMYUHY C IPYTUMHU BEIMUYUHAMU, CTPOUTH rpadUKy W3YUEHHBIX 3aBUCHMOCTEN
(hM3HYECKUX BEIUYNH;

XapaKkTepu30BaTb CBOMCTBA TeJl, (U3UYECKUE SIBIEHHMS M IPOLECCHI, HCIOJb3Ys IpaBUiIa
CIIOJKEHUs cuil (BJOJIb OJIHOM mpsMoit), 3akoH ['yka, 3axoH [lackains, 3akoH Apxumena, npaBuiIo
paBHOBecUs pbluara (0J10Ka), «30J10TOE MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHS MEXaHHYeCKOM
SHEPruM, MpU OTOM JaBaTb CIOBECHYIO (OpPMYIUPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NUECKHE SIBICHUS, MPOLECChl U CBOMCTBA TE€J, B TOM YUCIE U B KOHTEKCTE
CUTYyallMil IPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh IPUUMHHO-CICICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE U3 1—2 JIOrM4YecKuxX IIaroB C Omnopod Ha |—2 H3ydEeHHBIX CBOMCTBa
(bu3HYEeCKUX SIBJICHUH, PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacuéTHbIe 3a1a4u B 1—-2 nelCTBHA, UCTONB3Yys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢u3nuecKkue BEIMYMHBI: HA OCHOBE aHajM3a YCJOBUS 3aJauyM 3alMChIBATh KPaTKOE YCIIOBHE,
MOJICTABJIATh (PU3NUECKUE BETMUMUHBI B (POPMYIIBI U TPOBOAUTH PACUETHI, HAXOJIUThH CIIPAaBOYHBIE
JaHHble, HEOOXOAMMBIEC [JIsI pEIIeHUS 3a]ad, OIEHMBATh pPEAJMCTHYHOCTh I10JyYEeHHOU
(bu3NYECKOI BETUYHHBI;

pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh HPU MOMOIIM (PU3MYECKUX METOAOB, B
OIMCaHUMU MCCIIENOBAHUS BBIAEIATH MPOBEPSAEMOE IMPENNONIOKEHHE (TUIIOTE3Y), pa3audarbh U
UHTEPIPETUPOBATH MOJYYEHHBIN pe3ysbTaT, HAXOJUTh OLIMOKH B XOJI€ OIbITA, J€1aTh BHIBOJBI
10 €ro pe3yjbTaTaMm;

IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBIEHUN WM (U3NYECKUX CBOWCTB TeIl:
bopMynupoBaTh MpPOBEpsieMble MPEANOIOXKEHHs, COOMpaTh YCTAHOBKY U3 MPEII0KEHHOIO
000py10BaHUS, 3aIIMCHIBATh X0/ OMbITA U (POPMYJIUPOBATH BBIBOJBL;

BBIIOJHATD IPSMBbIE H3MEPEHUS pPACCTOSIHMS, BpPEMEHHM, Macchl Teja, 00béMa, CHIbl U
TEMIIEpaTyphl ¢ UCHOJIb30BAHUEM AHAJIOIOBBIX U LM(PPOBBIX NPUOOPOB, 3aMKUCHIBATh [TOKA3AHUS
npruOOpPOB ¢ yUETOM 3aJaHHON a0COIOTHOM MOTPEITHOCTH U3MEPCHHIA;

IPOBOAUTH HCCIEIOBaHUE 3aBUCHUMOCTH OJHOM (U3WYECKOM BENIWYMHBI OT JAPYrod
WCIOJIb30BAHUEM MPSMbBIX U3MEPEHUM (3aBUCHMOCTHU IyTH PAaBHOMEPHO JBUXKYLIErocs Teila OT
BPEMEHU JBHKEHHS Teja, CUJbl TPEHUs CKOJBXKEHUs OT Beca Tella, KayecTBa 00paboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIbI TPEHHs OT IUIOLIAJAN CONPUKOCHOBEHUS TEJI, CHUJIbI
YIPYroCTH OT YJIJMHEHUs HPYKUHbI, BHITAJIKUBAIOLIEH cUJbl OT 00bEMa MOrpyKEHHOM yacTu
Tela W OT IUIOTHOCTH XHJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tenla, OT IJIyOWHBI, Ha
KOTOPYIO IOTPYXKEHO TENO, YCIOBUU IUIaBaHHs Tell, YCIOBUHA paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUU Y4YEOHOIO HCCIEIOBaHUS, COOMpaTh YCTAHOBKY M BBIIIOJHSTH
U3MEpeHUsl, cleays NpeqjoKEeHHOMY IUIaHy, (HUKCHPOBAaTh pe3yJbTaThl IOJIy4EHHOM
3aBUCUMOCTH (HU3UYECKHX BEIUYMH B BHUJEC MNPEIIOKEHHbIX TaOmuI U rpaduKoB, JenaTh
BBIBOJIbI 11O PE3YJIbTaTaM U CCIIEI0BaHUS;



IPOBOJIUTH KOCBEHHBIE M3MEpeHUsl (pU3MuecKuX BENUYMH (IJIOTHOCTh BEINECTBA KHUIKOCTH U
TBEPJOTO Tejla, CHJIAa TPEHUsI CKOJBXKEHMs, IaBJIEHHE BO3/yXa, BbITAIKUBAIOLIAs CHJIA,
JeUCTBYIOIIas Ha MOTPYKEHHOE B AKUAKOCTb TEJO0, KOA(D(UIUEHT MOJIE3HOr0 1eUCTBUS IPOCTHIX
MEXaHU3MOB), CIEIysl MPEUIOKEHHOW HMHCTPYKIUH: MPH BBHIMOJHEHUH W3MEPEHHUH CcoOMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISTh 3HAUYEHNE HCKOMOM BEITMYUHBL

cO0JII01aTh TIPaBUJIa TEXHUKH 0€30MMaCHOCTH IIPH paboTe C JabopaTOpHBIM 000PY/1I0BAHHEM;
yKa3bIBaTh TMPHUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIMECS COCYAbl, OapOMETp, pblYar, MOJABUKHBIA U HEMOABUKHBIN OJIOK,
HAaKJIOHHAs TIJI0CKOCTh;

XapaKTepH30BaTh MPUHIUIBI JACHCTBHUS HM3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha WX ONHCaHus (B TOM 4YHCIE: MOJIIMIHUKH, YCTPOHCTBO BOAONPOBOJA,
THJIPaBIMYECKUI TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), MCHOIb3Ys
3HAHUS O CBOMCTBAaX (U3MYECKUX SIBICHHMH U HeoOXoauMble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAMUTH MPUMEPHI (HAXOAUTh MHGPOPMAIUIO O MPUMEpPAx) MPAKTUYECKOrO HCIOJb30BAHUS
(bu3nYeCcKX 3HaHMI B TOBCEIHEBHOM JKU3HU JJIs1 oOecreueHus: 6e30MacHOCTH pU 00palleHuu ¢
npuboOpaMu M TEXHUYECKHMH YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS M COOJIOJECHUS HOPM
9KOJIOTUYECKOTr0 MOBEACHUS B OKpYXKaIOLEeH cpene;

OCYIIECTBIISITH OTOOpP MCTOYHHKOB HH(pOpManuu B VHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MIOVMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIMXCS 3HAHUNH M NYTEM CpaBHEHHS pPa3IUYHBIX
UCTOYHHUKOB BBIIENATh MH(MOPMALINIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPH  BBIIOJHEHUM YYEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIATEPATypy
(U3MYECKOro CcoJep)KaHMs, CIPAaBOYHbIE MaTepHualibl, pecypchl ceth WHTepHer, BiajeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMany (Gpu3nyeckoro coaepkaHus, B TOM ducie MyOJIuyHO JelaTh KpaTKue
cooOIIeHUsT O pe3yJabTaTaxX MPOEKTOB MJIM Y4YEOHBIX HCCIEIOBAaHUN, MPHU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YUCHHBIN MOHSATHIHBIA amnmapatr Kypca (HU3HKH, CONPOBOXKAATh BBICTYILICHHE
Mpe3EHTallue;

IIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUIN paclpenesiaT 00s13aHHOCTH B I'PYIIE B
COOTBETCTBMM C IIOCTaBJICHHBIMH 3aJjauaMH, CJIECAWTH 3a BBHIMOJHEHHEM IUIaHA JIeHCTBHIA,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh T'PYNIBI, BBICTpaMBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YIUTHIBAas MHEHUE OKPYIKAIOIIUX.

K koHmy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BEIECTBAa, KPHUCTAIIMYECKHEe W aMOp(HBIE Tela, HACHIIICHHBIA U
HEHACHIIICHHBII Tap, BIAXKHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHSS DHEPrus, TEMIOBOU
JBUTATENb, JJIEMEHTAPHBIA DJIIEKTPHUECKHIA 3apsl, OSJIEKTPUUYECKOE I0Jie, MPOBOJHUKH U
JUDJICKTPUKH, TTOCTOSTHHBIA 3JIEKTPUYECKUA TOK, MATHUTHOE TTOJIE;

pa3nuyaTh SBJICHMS (TEIJIOBOE PACIIMPEHUE U CXKaTue, Terionepeaaya, TeIIOBOe paBHOBECHE,
CMavMBaHUE, KAMWUISIPHBIC SIBJICHUS, UCMIApEHUE, KOHASHCAIWs, TJIaBJIeHNEe, KPHUCTaJUTA3aIus
(oTBepaeBaHuE), KHUIIEHUE, Teruonepeaadya (TemIONpPOBOAHOCTb, KOHBEKLMS, HW3IIy4eHHE),
JNEKTpU3alUsl TEJ, B3aUMOJEHCTBUE 3apsiioB, IEHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, JIEUCTBHE MAarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM,



JIEKTPOMArHUTHAsI MHAYKLHKSA) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (Pr3HUECKOe SIBJICHUE;

pacrio3HaBaTh HPOSBIIEHUE H3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpPY)KAIOIIEM MHpPE, B TOM
yucie (pu3nYecKue SIBICHUs B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KallWJULIPHBIE SIBJICHUS B
IpUpOAe, KpUCTAIbl B pupoae, usnydenue CoiHIa, 3aMep3aHue BOZOEMOB, MOPCKHE OpPU3HI,
o0pa3oBaHMe POCHI, TYMaHa, UHEsI, CHEra, 3JIEKTPUUYECKUE ABJICHUS B aTMOochepe, 3JIeKTpUIeCcTBO
KMBBIX OPraHM3MOB, MarHUTHOE IOJIe 3eMJIH, Jpel( MOJICOB, pOJIb MArHUTHOTO TOJS I
KHU3HU Ha 3emiie, MOJIIpPHOE CUSTHUE, IIPH 3TOM MEPEeBOIUTh MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJIEIISITH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUM;

ONKCHIBaTh W3Y4YEHHBIE CBOWCTBA Tel W (U3NYECKUE SBJICHMS, HUCIONb3ys (u3nuecKue
BEJIMUYUHBI (TEMIIepaTypa, BHYTPEHHSS dHEPrus, KOJUYECTBO TEIUIOTHI, YAElIbHas TEMIOEMKOCTh
BEIIECTBA, Yy/AEJIbHAs TEIUIOTa IUIABJIEHUS, yJelbHas TEIJIOoTa MapooOpa3oBaHMs, yleJbHas
TEIJIOTa CrOpaHUs TOIUIMBA, KOI(PQHUIMEHT IOJIe3HOr0 JEHCTBHS TENJIOBOW MAIIWHBI,
OTHOCHUTEIbHAS BJIAXKHOCTh BO3JyXa, OJJEKTPUYECKHM 3apsii, CHjlIa TOKa, JJIEKTPHUECKOe
HanpsDKeHHe, COMPOTUBICHHE INPOBOAHUKA, YAEIbHOE COIPOTHBIIEHHE BellecTBa, pabora U
MOIIHOCTb 3JIEKTPUYECKOr0 TOKA), IPU ONMCAHUHU IPABUIBHO TPAaKTOBATh (PU3MUYECKUH CMBICI
UCIOJIb3YEMBbIX BEJIMUMH, 0003HAUEHUS U €AMHULIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJIBL,
CBSI3bIBAIOIME JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMM BEIMYMHAMHU, CTPOMUTH I'paUKU
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M IPOLECCHI, HCIOJB3YS OCHOBHBIC
II0JI0’KEHUST MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIECTBA, IPUHLMUII CYIIEPIO3ULIUU
1ojIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma Il ydacTKa Liend,
3akoH JDkoyns—JleHna, 3akOH COXpaHEHUS SHEprud, IpU OSTOM JaBaThb CIIOBECHYIO
(opMyITHUPOBKY 3aKOHA M 3alIMCBhIBATh €0 MATEMATUYECKOE BHIPAKEHHE;

OOBSICHATh (DU3MUYECKHE TPOIECChl M CBOMCTBA T€J, B TOM YMCIE MU B KOHTEKCTE CUTyallUl
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH
00bsiICHEHHE W3 1—2 JIOrMYecKHX IIaroB ¢ Omopod Ha 1-2 M3y4eHHBIX CBOWCTBA (DU3UYECKUX
SIBIICHUH, (PU3HUECKIX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTe pacuéTHble 3a1ayd B 2—3 JEHCTBUS, UCIOJIB3YS 3aKOHBI U (HOPMYJIbI, CBS3BIBAIOIIUE
¢usnyeckne BETMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3aJauyM 3allMChIBATh KPATKOE YCJIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JJISi pELIeHHs] 3aJadud, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXomuMble s €€ pelleHHs, MPOBOIUTH pacuéThl M CPaBHUBATH IOJIyYEHHOE 3HA4YCHHE
(U3NUECKOi BEIMYMHBI C U3BECTHBIMH JaHHBIMU;

pacrio3HaBaTh MHpPOOJIEMBI, KOTOpPbIE MOXHO PEIINTh INPU IMOMOIIM (PU3HUYECKUX METOJ0B,
UCIOJIb3ysl ONMCAHUE HCCIECNOBAHUSA, BBIIEIATh IPOBEPAEMOE IPEIIOJIOKEHUE, OLICHUBAThH
IIPaBUJILHOCTB IIOPsJIKA IPOBEICHUS UCCIIE0BaHUs, 1€1aTh BEIBOJIBI;

IPOBOAMUTL ONBITBl MO HAOMOJIEHHIO (U3NYECKUX SIBICHUH WM (PU3MYECKUX CBOICTB Tel
(KanwIUISIpHBIE  SIBJIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa, TemmepaTyphl,
CKOPOCTH IpollecCa OCThIBAaHUS M HAarpeBaHus MPU H3JIYYEHUU OT LBETa H3JIydarolen
(moryomaromei) MoBEpXHOCTU, CKOPOCTh HUCIAPEHUS BOABI OT TEMIEpaTypbl >KUJIKOCTH H
IUIOIIAaa €€ IMOBEPXHOCTH, 3JIEKTPU3aLus TEl M B3aUMOAECHCTBHE DJIEKTPUUECKUX 3apsfoB,
B3aMMOJACHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yajM3alUs MArHUTHBIX IIOJE€H IOCTOSHHBIX
MarHuToOB, AEHCTBHS MarHUTHOIO I0Js HA NPOBOAHHMK C TOKOM, CBOICTBA 3JEKTPOMAarHura,
CBOMCTBAa  JJIGKTPOABHUIATENsl  IMOCTOSIHHOTO  ToKa):  (OpMyJMpOBaTh  IpPOBEpsSEMbIE
MIPEANON0KEHUs, COOUpaTh YCTAHOBKY U3 MPEUIOKEHHOTO O00OpYyIO0BaHUS, OMHCHIBATH XOJ
omnbiTa U (OPMYJIMPOBATH BHIBOJIBI;

BBITIOJHATD NIPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIILHOM BJIaXHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUS] C UCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB W JATYUKOB (U3MYECKUX BEIHYHUH,
CpaBHHUBATH PE3yIbTATHl U3MEPEHUI C yU4ETOM 3aJaHHOW a0COTFOTHON TOTPEITHOCTH;

MPOBO/IUTH HCCJIEOBAaHUE 3aBUCUMOCTH OAHON (U3MYECKON BEIMYMHBI OT JpYrod c¢
UCIOJb30BAaHUEM TMPSAMBIX H3MEpPEHHH (3aBHCHMOCTb COMPOTHUBIIEHUS MPOBOJAHUKA OT €ro
JUTMHBI, TIJIOLIAAN MOMEPEYHOr0 CEYEHHsI U YeIbHOIO0 COMPOTHUBIICHHUS BEIlECTBA MPOBOIHHUKA,



CUJIbl TOKA, WAYIIErO 4Yepe3 MPOBOJHMK, OT HANpsDKEHUS Ha IPOBOJHUKE, HCCIEJOBaHHE
MOCJIEIOBATEILHOTO M NapajuIeIbHOTO  COEAWHEHWH  NPOBOJAHHMKOB):  IUIAHUPOBATH
UCCIIeIOBaHNe, COOMPATh YCTAaHOBKY M BBINOJHATH U3MEPEHUS, CIEAYs MPEAIOKEHHOMY IIJIaHy,
(bUKCHpOBATh PE3yNbTAThl MOJYYCHHOW 3aBUCHMOCTH B BHJE TaOMUIl W TpadHKOB, JeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIeI0BaHMS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUsl (PU3MUECKUX BENMYMH (yIeNbHas TEMIOEMKOCTh BEIIECTBa,
COMPOTUBIICHUE TPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBAThb
M3MEpEHHsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHON WHCTPYKIINHU, U
BBIUUCIISITH 3HAUCHHUE BEJTMYMHBI;

co0JIr01aTh IpaBUJIa TEXHUKU 0€30MacHOCTH IPpH paboTe ¢ 1JabopaTOpHBIM 000pyIO0BAHUEM;
XapaKTepH30BaTh MPUHIUIBI JACHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB ¢
ONOpOM Ha WX OMHMCaHUS (B TOM YHCIE: CHCTEMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIiepMeTp, BOJIBTMETp, CUETUHK IIEKTPUUECKOW SHEPrHH, JIEKTPOOCBETHTEIbHBIC
npuOOpBI, HarpeBaTelIbHBIC 3JICKTPOIPHOOPH (MPHUMEPHI), IIEKTPUUECKUE IMPEIOXPAHUTEIH,
3JIEKTPOMArHUT, IEKTPOABUraTelb IOCTOSHHOI'O TOKa), MCIOJIb3YysS 3HAHUA O CBOMCTBax
¢bu3nueckux sABJICHUN U HEOOX0AUMBIEe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEpPUTENIbHBIE MPHUOOPHI MO CXeMaM M
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETpP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPAHUs, DJIEKTPOCKOII, PEOCTAT), COCTABIISTh CXEMBI JIEKTPHUYECKIX
1eneil ¢ mocieaoBaTeNbHBIM U MapajlyieIbHbIM COSIUHEHUEM JIEMEHTOB, pPa3jinyas yCIOBHbIE
0003Ha4YEHHUS 3JIEMEHTOB 3JIEKTPHUUECKUX IEMeH;

IPUBOIUTH NMPUMEPhl (HAXOAUTh MH(POPMALHUIO O HMpUMEpax) MPaKTUYECKOro MCII0JIb30BaHUS
(bu3MUecKuX 3HaHUH B MMOBCETHEBHOM JKU3HU JIJIsl 0OecriedeHus: 0€30I1acHOCTH TPH 0OpaIeHUH C
npuboOpaMu M TEXHUYECKHMH YCTPOMCTBAMH, COXPAHEHUS 3/J0POBbS M COOJIOJCHUS HOPM
HKOJIOTMYECKOT0 TIOBEJICHHS B OKPYKAIOIIEH Cpejie;

OCYWIECTBIATh MOUCK HHpopManuu (GHU3HMUECKOro coiepxkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHMUH M TyTEM CpPaBHEHHUS JOMOJHUTENBHBIX HCTOYHUKOB BBIIEIATH
MH(POPMAILINIO, KOTOpast SABJISETCS MPOTUBOPEUNBON HIIM MOXKET OBITh HEAOCTOBEPH O
UCIIOJIb30BaTh TPH  BBIIOJHEHUM YYEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MYeCKOro CcoAepKaHWs, CIPABOYHBIE MaTepHalibl, pecypchl cetn HTepHer, BianeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIMK M3 OIHOH 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHHs, 00001mas nHPOpMaLnIo
U3 HECKOJBKHX MCTOYHHUKOB (PU3NYECKOrO CONEpXKAaHMS, B TOM YHCIE IyOJIMYHO MPEICTABISATh
pe3yabTaThl IMPOEKTHOW WM MCCIENOBATEIbCKONH JEATEIbHOCTH, HPU 3TOM TI'PaMOTHO
UCII0JIb30BaTh M3YUYEHHbIM MOHATUHHBIA anmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUIEHUE
MIpE3EHTAllUE;

IIPU BBITIOJHEHUH YYEOHBIX MPOEKTOB W MCCIETOBAHUN (PU3MUYECKHX MPOIECCOB PACHPENENATh
00513aHHOCTH B TPYIITIIE B COOTBETCTBUH C TIOCTABJICHHBIMH 3a7[auaMU, CJICIUTH 32 BBITOIHECHHEM
IUlaHA JCHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIal B
NeATeNbHOCTh ~ I'PYINIbI, BBICTpaMBaTb KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, IPOSABIIAA
TOTOBHOCTh pa3peuaTb KOH(QIUKTHI.

K koHiy oOyueHusi B 9 KJjiacce mpeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0yUAIOIINXCSl YMEHUMN:

HCIIOJIB30BAaTh IIOHATUS: CUCTEMA OTCUETA, MaTepUalIbHAs TOYKA, TPACKTOPHS, OTHOCUTEIbHOCTD
MEXaHUYECKOT O JIBUKCHHS, nedopmarus (ynpyras, IJIaCTUYECKas), TpEHHE,
LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IEPErpy3KH, LEHTP TSHKECTH, aOCOJIHOTHO



TBEPIIOE TEJO, IICHTP THKECTH TBEPIOrO TeNa, paBHOBECHE, MEXaHWYEeCKHe KOoIeOaHHs U BOJHBI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JE€KTPOMArHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJIbHO30PKOCTh, CHEKTPhl UCIYyCKAaHUS U IMOIJIOIIEHUs, anbda, 6era- u
raMMa-u3Jy4eHus, U30TOIIbI, SI€PHAst SHEPreTUKa;

paznuyaTth  SBJEHUS (PAaBHOMEPHOE W  HEPAaBHOMEpPHOE MPSIMOJUHEHHOE JIBUKECHHE,
PaBHOYCKOPEHHOE TPSMOJHMHEHHOE JBIJKEHHE, CBOOOJAHOE TMaJieHUEe Tell, PaBHOMEPHOE
JBYDKEHHE T10 OKPYXHOCTH, B3aHMMOJCHCTBHE TeJ, PEaKTUBHOE JBHXKEHHE, KoJiebaTelbHOoe
JBUKEHHME (3aTyXalollMe M BBIHYXKICHHbIE KojeOaHWs), PE30HAHC, BOJIHOBOE JIBU)KEHUE,
OTpaXk€HUE 3BYKa, MNPSIMOJIUMHEHHOE pacCHpOCTPAaHEHHE, OTPAKEHHE M IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPa)KEHUE CBETa, Pa3JIOKEHHE OeJoro CBeTa B CHEKTP U CIIOXKEHHE
CIIEKTPAJIbHBIX ILBETOB, JMUCIEPCHUS CBETa, CCTECTBEHHAs DPAJAMOAKTHUBHOCTb, BO3HMKHOBEHHE
JMHEWYaTOro CHEKTpa H3JIy4EHHUs) MO ONHCAHUI0 UX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3MUECKHX SBICHHHM B OKpyXaromeM Mupe (B TOM
yycne ¢u3ndecKue SBICHHS B MPUPOJE: NMPUIUBBI U OTIMBHI, ABMKeHUE iuaHeT CoJHEeYHOM
CUCTEMBI, PEAKTUBHOE [BMKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHUE, CEMCMHMYECKUE BOJHBI, I[yHAMH, 15XO, LBETa TeJ, ONTHYECKUE SBJICHHUS B
npupoje, OMOJIOrMYecKoe JEeHCTBUE BUIAMMOIO, YIbTPa(UOIETOBOrO0 M PEHTTEHOBCKOIO
U3Iy4eHUH, €eCTEeCTBEHHbIH paJuOaKTUBHBIA (OH, KOCMMUYECKHME Jy4yd, paJHOaKTUBHOE
U3JyYeHUE MPUPOAHBIX MHUHEpAJIOB, JACHCTBUE pAJUOAKTUBHBIX HW3JIy4€HUH Ha OpraHu3M
YeNoBeKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a7auy B Y4eOHYIO, BBIJCIATh CYIIIECTBEHHbIE
cBolcTBa (MIpU3HAKH) (PU3HUUECKUX SIBICHUN;

OIMCHIBAaTh W3Y4YEHHBIE CBOWCTBA Tel U (PU3UYECKUE SBJICHMS, HUCIONb3Yys (u3nuecKue
BEJIMYUHBI (CpeHssS U MIHOBEHHAs! CKOPOCTh Teja IPU HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHUE,
IepeMelieHue, IyTh, YIJoBas CKOPOCTb, CHJIA TPEHMS, CHJIAa YIPYIOCTH, CHJIA TSAKECTH,
yCKOpEHHe CBOOOJHOrO MaJCHHUs, BEC Tela, UMIYIbC Tela, UMIYIbC CHIIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, NOTEHIMAJIbHASI HHEPrUs Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
MOTEHIMAIbHAS SHEPrusl CKATOW MPYKUHBI, KUHETUYECKasl SHEprus, MOJHAas MeXaHWuyecKas
SHeprusi, Mepuoj W YacTora KojeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBE€Ta, IOKa3aTedb MPEIOMJICHHs Cpelbl), NP OMHCAHUM MPABHIBHO TPAaKTOBATh
(bu3nYecKuil CMBICT MCIONb3YyEeMbIX BEIMYMH, 0003HAUYCHUSA U €AMHMIIBI (U3HUECKUX BEJINYHH,
HaXOMUTh (POPMYIIBI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYIO BEMUUHY C APYTHMHU BEIUYHMHAMH,
CTPOUTH rpah)MKN U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETHYUNH;

XapaKTepH30BaTh CBOWCTBA Tel, (U3NYeCKHe SBICHUS M TPOLECCHI, HCIONb3YyS 3aKOH
COXpaHEHMs] PHEPruu, 3aKOH BCEMHUPHOrO TATOTEHHUsSI, MPUHLHUI CYNEPHO3ULUN CUJI, IPUHLIHUII
oTHOcuTenbHOCTH ['anmunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI
OTpaXKEHUsl U TPEJIOMJIEHHUS] CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOIO U MACCOBOI'O 4HUCEN MpU
SJIEPHBIX pEAKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATh €r0
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBSICHATh (PU3MUYECKHE TPOLECChl M CBOMCTBA TEJ, B TOM 4YMCIE U B KOHTEKCTE CUTyallUl
NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh
00bsiICHEHHE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2—3 M3Y4YEHHBIX CBOWCTBA (U3UYECKUX
SIBJICHUH, (PU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3a7a4M (OMUPAIOIINECST Ha CUCTEMY M3 2—3 YpaBHEHMI ), MUCIOJIB3Ysl 3aKOHBI
u GopMyJibl, CBS3bIBaIOIIME (U3NYECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCIOBMS 3aJauu
3aMuCchIBaTh KPaTKOE YCIIOBHUE, BBIABIATH HEJOCTAIOLINE MM HW30BITOYHBIE JAaHHBIE, BHIOMPATH
3aKOHBI W (OpPMyTBI, HEOOXOAWMBIC I PEIICHUs, IPOBOIUTH pPACUETBI U OICHUBATH
PeaCTHYHOCTD MOTYYEHHOTO 3HAYeHUS (PU3MYECKON BEITUYUHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPblE MOXXKHO pPEIIUTh IpU IMOMOUM (PU3NYECKUX METO/OB,
HCIIOJIb3Yysl ONMCAaHUE HCCIENOBAHUS, BBIIEIATH MPOBEPAEMOE IPEAINOIOKEHUE, OLEHUBATh
MPaBUIBHOCTh MOPSAKA IPOBEACHUS HCCIEIOBAaHUS, J€1aTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOJEHUN U OIIBITOB;



IPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHHA WM (PU3MYECKUX CBOWCTB Tell
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHUS SHEPruH, 3aBUCHUMOCTb II€pUOAa
KoJie0aHUH MPY>KUHHOIO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJIBIX KOJeOaHWH, MPIMOIMHEHHOE PAaCIPOCTPAHEHUE CBETA, Pa3I0KEHHUE 0eIoro
CBETa B CIIEKTp, U3yYEHHE CBOMCTB M300pakeHHUs B MJIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
mpeaMeTa B COOMparoIei TMH3e, HAOII0IeHU e CIUIONIHBIX U TMHEHYAThIX CIICKTPOB HU3TYUCHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpyHOBaHUS, ONMUCHIBATH X0
OIbITA U €ro Pe3yibTaThl, POPMYIHPOBATH BHIBOABI;

MPOBOUTH TPU HEOOXOAMMOCTH CEpUI0 HPSMBIX HW3MEPEHUMN, OMpeesssi cpelHee 3HaueHHe
nu3MepsieMoil Beln4uHbl ((POKyCHOE paccTosiHHEe coOuparouiei JMH3bI), 000CHOBBIBATH BBIOOD
crnioco0a n3MepeHust (M3MEPUTENILHOrO PUo0pa);

IIPOBO/IUTH HCCIIEJOBAHME 3aBUCUMOCTEH (U3NYECKHX BEIMYMH C HUCIIOJb30BAHUEM IPSAMBIX
U3MEpPEHHUH (3aBUCHMOCTb ITyTH OT BPEMEHM IIPH PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HaualbHOMN
CKOpOCTH, MepHo/ia KoJieOaHU MaTeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCMOCTH yIJia
OTpPa)KEHHUs CBETa OT yIja MaJeHHus U yria MpeJoMIIeHUs OT yria MaJeHus): IUIaHUPOBaTh
UCCIIeZIOBaHUE, CAMOCTOSATENBHO COOMPATh YCTAaHOBKY, (DMKCHPOBATH PE3YJITAThl MOJYyYEHHOU
3aBUCUMOCTH (U3NYECKHX BEIUYMH B BHUJE TaOMUIl ¥ TpadUKOB, J€1aTh BBIBOJALI IO
pe3yJibTaTaM HUCCIeI0BaHUS;

IIPOBO/INTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEINYUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tea
IpU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOIHOTO MaAeHUs, KECTKOCTb MPYKUHBI,
KOO(QQUIMEHT TPEHUs CKOJIbKEHHs, MeXaHWdyeckas paboTa U MOUIHOCTh, 4acTOTa U TEPUOJ]
KoJeOaHW MaTeMaTHYeCKOro M MPYKHUHHOTO MAasTHUKOB, ONTHYECKas Cuja coOuparomieit
JIMH3bL, PAaJUOAKTHBHBIA (OH): IUIAHUPOBATH HU3MEpPEHHs, coOMpaTh SKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAYS MPEAJIOKEHHON MHCTPYKIIMU, BBIYUCISAThH 3HAUCHHE
BEJIMYMHBl U aHAJM3UPOBATh IOIYYEHHbIE PE3YyJbTaThl C Y4YETOM 3aJaHHOW IOTPELIHOCTH
U3MEPECHUI;

co0JTI01aTh TIPaBHJIa TEXHUKU 0€30MacHOCTH MPH padoTe ¢ TabopaTOpHBIM 000pyIOBAHUEM;
pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3MUECKUX MOJENe: MarephalbHas TOUKa,
abCoMIOTHO TBEPIOE TENO, TOUEUHBIN MCTOYHUK CBETA, Iy, TOHKas JIMH3a, IUIaHEeTapHas MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO sIJIpa;

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUUYECKHUX YCTPOUCTB C
OIOpOM Ha MX ONHMCAaHMS (B TOM 4MCIE: CIHUIOMETP, AATYUKU IIOJOXKEHHS, PACCTOSHUS U
YCKOpEHUs, pakeTa, »3XOJOT, OYKH, MEepucKom, Qoroanmapar, ONTHUYECKHE CBETOBOJIHI,
CIIEKTPOCKOII, JT03UMETp, KaMepa BuibcoHa), MCHosib3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HE0OXOoAMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIO0JIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIbHBIX MPUOOPOB M  TEXHOJOTMYECKUX MPOLECCOB IMpPU pEUIeHHH Yy4eOHO-
MIPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS U300pa’keHUH B IJIOCKOM 3€pKajie U
cobuparoiei MH3e;

MIPUBOJUTH MPUMEPHI (HaXOOUThb MH(POPMALMIO O MPUMEpPAx) MPAKTUYECKOIO HCIIOJIb30BAHUS
(bu3NYECKUX 3HAHMI B TOBCEIHEBHOM JKU3HH JJIs1 0OecreueHus: 6e30MacHOCTH pu 00pa lIeHnH ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHs 3J0pPOBbS M COOJIIOJEHUS HOPM
9KOJIOrMYECKOro MOBEAEHUS B OKPYKaIOLIEH Cperie;

OCYIIECTBJIATh MOUCK MH(OpMaLUU (U3NUECKOro coiepikaHus B VIHTepHETE, CaMOCTOATEIHHO
(bopMynupys MOMCKOBBIM 3alpoC, HAXOAUTh MYTH OINPEIEICHUsS JOCTOBEPHOCTU IOJIY4YEHHOI
nH(pOpMaIlMU HAa OCHOBE UMEIOLINXCS 3HAaHUN U IONOJHUTENIBbHBIX UCTOYHUKOB;

WCIONB30BaTh TIPU BBIMOJHEHUH Y4eOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIMTEPATYpPy
(GU3NYECKOr0 CONep)KaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTtd HTepHeT, BIaneTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, mpeoOpazoBaHUsi WHGOpPMAIMM W3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHbIE COOOIIEHHMS Ha OCHOBE HH(OpPMAMHU U3
HECKOJIbKMX HCTOYHUKOB (U3UUYECKOr0 COACpKAHUS, MYOINYHO TPEACTABIATH PE3yJIbTaThl



IIPOCKTHOW WJIM HCCIIEAOBATEIbCKOM JEATENbHOCTH, IPU OSTOM TI'PAMOTHO HCIIOJIb30BAThH
M3YYEHHBIH MOHATUHHBIN anmapaT U3y4aeMoro pasjena (PU3UKU U COMPOBOXK/IATh BBICTYILIICHUE
Ipe3eHTanuel ¢ yaéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



