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Pabouas nporpamma mno yueOHOMY mnpeaMery "®usmka' BKIIOYAET IOSCHUTEIBHYIO
3aIHCKY, coiepKaHue 00ydeHHUs], IITaHUPYEMbIE Pe3YIbTaThbl OCBOCHHS POTrpaMMBbl IO (PHU3HUKE.

[ToscHuTenbHast 3amUcKa OTpakaeT oOImMe Ledd M 3aJadd  u3ydeHus (usmke,
XapaKTEPUCTUKY ICHUXOJOTHYECKUX MPEINOChUIOK K €ro M3Y4YeHHIO O0y4arolIMMHCS; MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOAbI K OTOOpY COJAEp)KaHUs, K OIpeIeICHUI0
IUTAHUPYEMBIX PE3yJbTAaTOB U K CTPYKTYPE TEMATHUECKOIO MIJIaHUPOBAHUS.

Copnepxannie 0OyueHHs] pacKpbIBaeT COJEpXKATeIbHbIC JUHHUH, KOTOPbIE MpPEIaratoTcs
JUIst 0053aTENIbHOTO M3YYEHUS B KaXKJIOM KJIACCE Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUS.
Copnepxanne 0O0y4eHHUS B KaXXIOM Kjacce 3aBEpIIacTCs MEepPeYyHEM YHHBEPCAIBHBIX y4eOHBIX
NEHCTBUII - MO3HABaTENIbHBIX, KOMMYHHKATHUBHBIX W PETYJIATUBHBIX, KOTOPHIE BO3MOXKHO
(bopMHpOBATH CPECTBAMHU PYCCKOTO SI3bIKA C YIETOM BO3PACTHBIX 0COOEHHOCTEH 00ydaronInXCs
Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl.

[Inanupyemble pe3ysbTaTbl OCBOEHHSI HPOTPaMMBI IO PYCCKOMY SI3BIKY BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeIMETHBIE PE3yJIbTaThl 32 BECh MEPHO] OOy4YeHHsS Ha YpOBHE OCHOBHOI'O
obmiero oOpazoBaHUs, a TaKXKe MPEIAMETHBIC MOCTHKCHHS OOYYaIOMIErocss 3a KaXKIbIH TOJ
00yJeHUsI.

IHosicHUTeJLHAS 3aIIUCKA.

[Iporpamma no ¢us3uke Ha YpOBHE OCHOBHOrO 0oOIIero oOpa3oBaHUsl COCTAaBJI€HA HA OCHOBE
NOJIOKEHUH © TpeOOBaHW K pe3yiabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOl MporpamMMmel, mpenactaBieHHbix B DPI'OC OO0, a Ttakke ¢ y4éTom
denepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHIENImMH TNpenojaBaHus Yy4eOHOTO
npenmera «Pu3nKa.
Conepxanue mporpaMmbl 1Mo (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYalOUIMXCA U OPTaHU3alMI0 U3ydeHHs (PU3UKU Ha JIesSTEIbHOCTHONU OCcHOBE. B
nporpaMMe 1o (PU3MKE YYMUTBHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pean3alnuu
tpeboBanuit ®I'OC OO0 k MmIaHUPYEeMbIM JTUYHOCTHBIM M METaIllPEIMETHBIM pe3yIbTaTaM
0o0ydeHHUsl, a TaKXKe MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTI'O OOIIIEro 00pa30BaHMsL.
[Iporpamma 1o (¢u3MKe ycTaHaBIMBAeT paclpeaeseHrue y4yeOHOro marepuaiga Mo ToAam
oOyueHust (1o Kjaccam), NpeasaraeT MIPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TeM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUs MPEAMETHOTO COJEpKaHUS M Y4YETe BO3PACTHBIX
ocobeHHocTel 00yyaronuxcs.
[Tporpamma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOW MOMOIIM YUHUTENIO B
co3/laHuM pabouell mporpaMmbl IO y4eOHOMY MpPEIMETY.
O®u3nka SBISETCS CHCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (hpr3MuecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBISET Haubosee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa 13 r1aBHBIX 337a4 (pu3nyeckoro oopa3zoBaHus B CTPYKType o0IIero oopa3oBaHusi COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHOHAaYUYHOM IrpaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcs.
N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MPEAINOJIAraeT  OBJIAJCHHE  CIEAYIOIHUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

e HAYYHO OOBSCHATH SIBJICHUS;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e HHTEPHPETUPOBATH JAaHHBIE U MCIIOJIH30BaTh HAyUHBIE JOKA3aTeNIbCTBA JJISI MOJTYYSHHS

BBIBOJIOB.

Llenu n3yyenus GpuU3MKU HA YpPOBHE OCHOBHOT'O 00111er0 0Opa3oBaHus onpeneneHsl B Konmenuuu
npenogaBaHus ydeOHoro npeamera «Pusnka» B 00pa3oBaTelbHBIX OpraHu3anuax Poccuiickoit
@denepanuy, peaM3ylOIIUX OCHOBHBIE 00I1€00pa30BaTeNIbHbIE MPOTPaMMbI, YTBEPKIEHHON
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pemenueM Koisnernn MunucrepctBa npocselieHust Poceuiickoit denepanuu (IpoTokoa oT 3
nexabpst 2019 r. Ne [TK48H).
Henn usyvyenus: pusnkm:

nproOpeTeHne HHTepeca U CTPEMIICHUS 00YJaIOIUXCsl K HAYYHOMY U3yUEHHIO PUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJe MO3HAaHUSA M (POpPMHpPOBAHHE HCCIEI0Ba-
TEJIHCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3yuyeHUS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe MpeACTaBICHUN O poiu (PU3MKU U1 Pa3BUTUS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayuieit mpodheccuoHalIbHON IesTelb-
HOCTH, CBA3aHHOM ¢ ()M3MKOMW, MOJITOTOBKA K JajbHeHlIeMy 00y4eHHIO B 3TOM HaIpaB-
JICHUH.

JoctuxeHne 3TUX 1eNel MporpaMMbl o (U3MKe Ha YpOBHE OCHOBHOIO 001ero o0pa3zoBaHUs
o0ecrieunBaeTcs pelieHuEM CIEAYOIUX 3a1aY:

NpUOOpEeTEeHNE 3HAHUN O TUCKPETHOM CTPOCHUHU BEIIECTBA, 0 MEXAHUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MPHOOPETEHUE YMCHHM ONMKCHIBATh M OOBSACHATH (PU3UUECKUE SBICHUS C UCTIOIh30BAHU-
€M IOJYyYCHHBIX 3HAHHI;

OCBOCHHUE METOJIOB PEHICHUS IPOCTEHINNX paCYETHBIX 3a/1a4 C UCTIOIb30BaHUEM (H3UYC-
CKHX MOJIEJICH, TBOPUYECKUX U MPAKTUKOOPUESHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh IPUPOIHBIC SIBJICHUS U BBIIIOIHATH OMBITHI, JIJAOOPATOPHBIC
paboTHl ¥ SKCIEPUMEHTAIBHBIC UCCIIEIOBAHUS C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX MPH-
00poB;

OCBOCHHE TPUEMOB pabOTHI ¢ WH(pOpMaNUeld (PU3HUECKOTO COACPKAHUS, BKIIFOYAS WH-
(dopMaIuio 0 COBPEMEHHBIX JOCTIKCHUSX (PU3UKH, aHATN3 M KPUTHIECKOE OLICHUBAHUE
nHpopmanuu;

3HaKOMCTBO cO cepaMu MpodeCCHOHATHHON JeATEeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PHU3UUECKON HAYKH.

Ha wusyuenne ¢usuku (6a30BbII ypoOBEHb) Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
otBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIenio).

[Ipennaraemselii B mporpaMme o (U3MKe NnepevyeHb JIAa0OPATOPHBIX PadoT U ONBITOB HOCUT
pPeKoMeHIaTebHBII XapaKkTep, YUUTENb JIeTaeT BBHIOOP MPOBEACHHS J1a0OpPaTOPHBIX padboT U
OTIBITOB C YUETOM WHIUBUIYaTbHBIX OCOOCHHOCTEN 00YyJarOIINXCsl, CIIMCKA SKCIIEPHUMEHTATBbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 10 (U3HKe.

1. COAEPXXAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o mnpupone. SBneHus npuponsl. dusnueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Odusnueckue BeaMuuHbL. M3mepenue ¢uznyeckux BenuunH. Du3NMUEcCKUe MpUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTEMAa €INHHIL.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKM H3y4yaroT Mpupoay. EcTecTBeHHOHAayuHBIH METO.
MO3HAHMS: HaOJI0/IeHNE, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT
10 TPOBEPKE TMIIOTE3, 0OBICHEHHE Ha0M0JaeMoro siBjieHus. Onucanue GU3NYecKux sBJICHUN ¢



OMOIILIO MOJEIEH.

Hemoncmpayuu.
1. MexaHI/I‘-IeCKI/IC, TCIIJIOBBIC, SJICKTPUUICCKUEC, MAIHUTHBIC, CBCTOBLIC SABJICHU.

2. ®wusuyeckue NpuoOOpPbl U MpoLeAypa MNPSAMBIX U3MEPEHMH aHAJIOrOBBIM U LU(POBHIM
npudopom.

Jlabopamopuvie pabomol u onvimel.
1. OmpenenceHue MEHBI IEICHUS KAl U3MEPUTEIHLHOTO MPUOOpAa.

N3MepeHne paccTosiHUM.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MaybIX TE.

H3mepenune temmneparypbl pU MOMOIIM KUKOCTHOTO TEPMOMETpa U AaTYUKa TeMIiepa-

TYpBI.

6. IIpoBeneHue nccienoBaHUS MO MPOBEPKE TMIIOTE3bI: 1aJbHOCTD MOJIETA [IApUKA, MMYILEH-
HOT'O TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIlIe BHICOTA ITyCKa.

abrown

Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUM BeleCTBA.

CTpOGHI/Ie BC€IICCTBA:. aTOMBI U MOJIGKy.]II)I, nx pa3MepI)1. OHI)ITI)I, JOKAa3bIBAKOIIINUEC ZII/ICerTHOG
CTPOCHUE BEIIECTBA.

JBwxenue wyactuly BemiecTBa. CBs3b CKOPOCTH JIBIJKEHHMSI YacCTHUIl C TEMIIEPaTypOM.
bpoynoBckoe nBuxenue, auddysus. BzauMopeilicTBue dYacTuIl BelIeCTBA: MNPUTSHKEHHUE U
OTTAJIKUBAHHUC.

ArperaTtHble COCTOSHUS BEIIECTBA: CTPOCHHUE T'a30B, JKUJIKOCTEH U TBEPABIX (KPUCTAJUITMUYCCKHX )
TCII. B3aI/IMOCB$I3I) MG)KIIy CBOfICTBElMI/I BCILICCTB B pa3me arperaTme COCTOAHHUAX HN HUX
ATOMHO-MOJIEKYJSIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpauuu.
1. HabGmroneHue 6pOyHOBCKOTO JIBHXKEHHUSI.
2. Habmopenue nudpgysuu.
3. HaOmionenue sBiIeHM, OOBSICHSIOMIUXCS MPUTSHKEHUEM WIM OTTATKHBAHHUEM YaCTHIL
BEILIECTBA.
Jlabopamopnwvie padbomut u onvimol.
1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).
2. OmbITH IO HAOMIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IeilicTBHE TeJl.

Mexanuueckoe BukeHue. PaBHOMepHOe M HepaBHOMepHoe ABMkeHue. CkopocTh. CpenHss
CKOpOCTb IIPU HEPAaBHOMEPHOM JBHKEHHUH. Pacuér ImyTu U BpEMEHU JABUKCHUS.

SBnenue uHepuuu. 3aKOoH MHEpUUHU. B3auMmozeiicTBue Ten Kak MpUYMHA U3MEHEHHUS CKOpPOCTU
JIBIKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBA3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIeCTBA.

Cuna kak xapakTepucTuka B3auMonencTBusa Ten. Cuiia ynpyroctd M 3akoH I'yka. M3mepenue
CHJIBl C TOMOIIBIO JUHAMOMETpa. SIBieHMe TATOTeHUs M cuia TsokecTH. China TSKECTH Ha
apyrux 1utaserax. Bec Tena. HeBecomocTs. CliojkeHne Cuil, HalpaBiIEHHBIX 110 OJHOW MPSIMOM.
PaBHonelictByromas cun. Cuna TpeHusa. TpeHHe CKONbKEHUsS W TpeHHe Nokos. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.
1. HaOmroneHue MEXaHMYECKOI'O IBHKCHHUS TeElIa.



N3MepeHnne CKopoCTH MPSIMOIMHEUHOTO ABUKEHHUS.
Habmionenue siBieHus: MHEPLUU.

Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

6. CnoxxeHue CHJI, HaIPaBJICHHBIX IO OJTHOW TPSIMOM.

Jlabopamopuwvie pabomot u onvimeol.
1. OmpeneneHure cKOPOCTH PaBHOMEPHOT'O ABMXKEHUS (IIapHKa B KUJIKOCTH, MOJEIH dJIEK-

TPUUYECKOI'0 aBTOMOOWIIS U TaK JaJiee).

2. OmnpezneneHue cpeHE CKOPOCTH CKOJIBbKEHUS OpyCKa MM 1IapuKa [0 HaKJIOHHOMW IIoC-
KOCTH.

3. OmpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OnpITbl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb DPACTSDKEHUS (AedopManuu) MNpyKUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela U Xa-
paKTepa CONPUKACAIOIIUXCS IIOBEPXHOCTEMN.

akr~own

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenue. CrniocoObl yMEHBIICHUS W yBeIUYeHUs AaBieHus. [laBneHue rasza. 3aBHCHMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [IneBMaTnyeckue MamiuHbl. 3aBUCUMOCTb JABJICHMS XKHUJIKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emin 1 atMocdepHoe aBieHue. [[pUauHBI CyIIeCTBOBAHUS BO3IYITHONW 000T0YKH
3emiu. Onbit Toppuuennu. M3mepenne armocdepHoro napiaeHus. 3aBUCUMOCTb aTMoc(hepHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! 1t n3mMepenus aTMOChEpHOTo JaBICHHS.
JlelicTBUE )XUIAKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TeJo. BrITankuBaromas (apxumMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTYPHI.

Ilepenada naBneHuUs KUIKOCTBIO U Fa30M.

Coo01aronirecs: CoCy/sbl.

I'mnpaBnnyeckuii mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTH BBITAJKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla U TIIOTHOCTH
JKUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcioBue naBaHus TeJ: MUIABAHUE WM MOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOIIE-
HHS INIOTHOCTEH Tella U JKUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHnue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIAKOCTh Ya-

CTH Tena.

2. OmnpejeneHre BBITATKUBAIONICH CHIIBI, NEHCTBYIONIEH Ha TENO, NMOTPYKEHHOE B JKU-
KOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJIKHWBAOIIEH CHIIBI, JCHCTBYIONICH HA TEIIO B KUIKOCTH,
OT Maccsl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, IEUCTBYIOLIEH Ha Te-
JI0 B ’KHUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B JKUJKOCTh YaCTH Te€la U OT IJIOTHOCTH KU/I-
KOCTH.

ouhswhE
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5. KoncrpynpoBanue apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH M ONpeneieHue e€ rpys3o-
HOAHLEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MEeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBUIO paBHOBECHS pbIYara.
[IpumeHneHnne mpaBwiIa paBHOBECHsS pbluara kK OJOKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpoCcThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas u noteHuanbHas sHeprus. [IpeBpaiienue oqHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroid. 3aKOH COXpPaHEHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimeol.
1. Ompenenenuie pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM ABM)KEHHUU Tejla MO TOPU30H-
TaJbHON MOBEPXHOCTH.
2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.
N3mepenne KIIJ] HaKI0OHHOM TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTHH.

w

8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJOKEHUSI MOJICKYJIIPHO-KUHETUUECKOW TEOpUU CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYI. ONBIThL, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH.

Monenu TBEPAOro, >XKMAKOTO M ra3zo00pa3HOr0 COCTOSHUN BemiecTBa. Kpucraminnmueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEP/BIX TSI HA OCHOBE MOJIOKCHHN
MOJIEKYJIIPHO-KMUHETUYECKOW Teopuu. (CMayuMBaHWE M KaloWUIApHbIE siBIeHUs. TeruioBoe
pacuImpeHue u cxxartue.

Temneparypa. CBA3b TeMnepaTypbl CO CKOPOCThIO TEIJIOBOTO JBUKEHHUS YacThll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPEHHEW SHEPruM: TEIuionepenada U COBEpIIECHUE paloThlI.
Bunbl Teronepeaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuyectBo TemnmoThl. VYaenbHas TEMJIOEMKOCTh BEIIECTBA. 1€IIO0OOMEH W  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBrneHue u OoTBepleBaHHE KPUCTATLTUYECKUX
BEIIECTB. YJelbHas TemioTa raBieHus. [lapooOpasoBanume u konHjaeHcauus. Hcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATYpbl KUIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuntmmner paboTs! TemnoBbix Asurareneit KI1/] teroBoro nsurarens. TemnoBbie ABUTaTENH U
3al[UTa OKPYKAIOIIECH CPEAbL.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddys3un.

Habmonenue siBneHuii cMauMBaHUs M KalUJUIPHBIX SBJICHUH.

HabmroneHune TenaoBoro pacimpeHust Tei.

W3MeHeHue naBieHMs ra3a pu H3MEHEHNH 00bEMa M HarpeBaHUM WIIM OXJIaXKICHUH.
[TpaBuia u3MepeHus: TeMIeparTyphl.
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7. Bunpl Temionepeaayn.
8. OxnaxaeHue npu COBEPIICHUH PAOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaGmroneHre KumeHusl.
12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPHI ITPH TUIABJICHUH.
13. Mozenu TeIUIOBBIX IBUTATENICH.
Jlabopamopnwvie pabomot u onvimeul.
1. OmnbITbl 1O OOHAPYXKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.
OMnBITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.
OnbIThI 1O HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00béMa U Harpena-
HUS WIN OXJIaKICHUS.
6. IIpoBepka rumoTe3sbl TUHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOWKA KUIKOCTH B TEPMOMET-
pudecKoi TpyOKe OT TeMIEpPaTypBhl.
7. Habmronenue n3MeHeHUs] BHYTPEHHEH SHEPIuu Teja B pe3ysbTaTe TeIUIoNepeaauu U pa-
OOTBHI BHEUTHUX CHIL.
8. HccnenoBanue siBICHHS TETNIOOOMEHA MPU CMEIIMBAHUY XOJIOHOW M TOPsTUEii BOIBI.
9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJON MPH TEIUIOOOMEHE C HAarPeThIM
METAJIIMYECKUM LIUIUHIPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCHapEHHS.
12. OnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.
13. Omnpenenenuie yaeabHOM TEIIOTHI IJIABICHUS JIbA.

akrown

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poaa 3lEKTpUUYECKUX 3apsioB. BizaumopeiicTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOIEHCTBHSI 3apsDKEHHBIX TEJl OT BEJTMUMHBI 3apsI0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onekrpuueckoe mnoise. HanpsokéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsAnoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsan. CTtpoeHue aToma.
[TpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKUH TOK. Y CIIOBHUS CYIIECTBOBAHUS IEKTPUUYECKOr0 TOKA. FICTOUHUKH ITOCTOSHHOTO
TOKa. JIeHCTBUS AIEKTPUYECKOr0 TOKA (TEIIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUYECKUN
TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. JnekTpuyeckoe HampsikeHue. ColnpoTUBIEHUE MPOBOIHUKA.
VYaenpHOE conpoTHBIEHHE BenlecTBa. 3akoH OMa ansa ywyactka uenu. IlocimepgosarensHoe u
napajuieJIbHOE COeIMHEHNE TPOBOIHUKOB.

PaboTa ¥ MOIIHOCTb 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHuma. DnekTpuyeckue Lenu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

ITocTositHHBIE MarHUTHI. B3anMoelicTBrE NOCTOSTHHBIX MarHUTOB. MarHuTHoe noje. MaraurHoe
nojae 3eMyIM M €ro 3HayeHue s Ku3HU Ha 3emue. OnbiT Opcrega. MarHuTHoe 1moJie
AIIEKTPUYECKOr0 TOKa. [I[puMeHEeHNEe ANEKTPOMarHuToB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIS
HAa TPOBOJHUK C TOKOM. OJEKTpOJABHUraTellb IOCTOSSHHOro Toka. lcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpiter  @apanes.  SIBneHue  snekTpomarHuTHoM — umHAayknuu.  [IpaBuno  JleHna.
OnextporeHeparop. CrocoObl MONyYyeHHs] 3JIEKTPUYECKOM HHEpruu. OJEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.



Hemoncmpayuu.
DJIeKTpHU3aus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTUUeCcKast UHIYKIHSL.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
[IpOBOJHUKY U TUBTIEKTPUKH.
MoenupoBaHHE CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B KUJKOCTH.
. ['a30BBblii pa3psm.
. I3mepeHne cuiibl TOKa aMIEpMETPOM.
. I3mMepeHne 3eKTpUYECKOro HaIlpsKEHUsT BOJIbTMETPOM.
. Peoctar u Marasu cOmpOTHUBIIEHUM.
. B3aumozeiicTBue NOCTOSSHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJICOB MAarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1noJje Toka. DJIeKTPOMArHuT.
. JleficTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.
. Onbrter @apapes.
. 3aBUCUMOCTH HaIpaBJICHUSI UHIAYKIIMOHHOTO TOKA OT YCIOBUW €r0 BO3SHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.

1. OmbIThl O HAOIOICHUIO AIIEKTPU3ALIUN TNl MHAYKIMEH U TIPU COMPUKOCHOBEHHUU.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAIPsHKEHUS.

©ooNoGahkwdE
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PE3UCTOPA U HAIIPSKCHUA Ha PE3UCTOPC.

~

OT €TI0 MJIMHBI, INIOIIAaAU IMOIIEPEUYHOTO0 CCUCHUA U MaTCpuala.

HccnenoBaHne 3aBUCHUMOCTH CHIIBI TOKa, HAYHICTO 9€pe3 PE3UCTOP, OT COIMMPOTUBIICHUA

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JJICKTPUYCCKOTO COIMMPOTUBJICHUA ITPOBOJHHUKA

8. HpOBepKa mpaBujia CJIOKCHHA Haprl)KeHI/Iﬁ Ipu mocCJICA0BATCIbHOM COCAUMHCHUU IBYX

PE3UCTOPOB.

9. TlpoBepka mpaBuiia Ui CHIIBI TOKA ITPU MapauIeIbHOM COETUHEHUH PE3UCTOPOB.
10. Ompenenenne pabOTHI HIEKTPHUECKOTO TOKA, UAYIIETO YE€Pe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCUMOCTH CHUTBI TOKA, HJIYIIETO Yepe3 JIAMITOYKY, OT HANpsOKEHUS Ha

HEH.
13. Onpenenenne KI1Jl HarpeBaress.
14. MccnemoBanue MarHUTHOT'O B3aUMOIENCTBHUS TOCTOSTHHBIX MarHUTOB.

15. I/IBYLICHI/IC MAarauTHOIrO 1oJid MOCTOSAHHBIX MAIrHHUTOB IIPU HUX O6T:CI[I/IHGHI/II/I Hu pasaciic-

HUH.
16. HccnenoBanue AeMCTBUS QJICKTPHUYCCKOI'O TOKAa Ha MArHUTHYIO CTPCJIIKY.
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17. OmbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHIIBI B3aMMOJICHCTBHUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHne AeliCTBUS MarHUTHOTO IOJISt HA TPOBOJTHHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl dJEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl IO UCCIIEIOBAHMIO SBICHHUS AJIEKTPOMArHUTHOM MHIYKLWHU: MCCIEIOBAHUE H3-
MEHEHUH 3HAUCHUs U HAPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOe mpsAMONIMHENHOEe nBHKeHHE. HepaBHOMepHOE
NpsIMOJIMHEHOE JBH>KeHHME. CpelHsisi MU MIHOBEHHAas CKOpPOCTh Tela IpPU HEPABHOMEPHOM
JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE NpsMOJHMHENHHOe aBkeHue. CBoOogHoe mnazeHue. OIBITHI
lanunes.

PaBHOMepHOE ABMKeHUE 10 OKpyx)HOcTU. [lepron u yactora obpamenus. JluneitHas u yriopas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBriii 3akoH HproToHa. Brtopoit 3akoH Hptorona. Tperuit 3akoH HeroTona. I[lpuniun
CYNEPIIO3ULUHN CHUIL.

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cHila TPEHHUS! CKOJIBKEHHSI, CUjla TPEHUs IMOKOS,
JIPYyTHU€ BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHe CBOOOAHOrO majeHus. JBIkKeHue
wianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.
PaBHOBecue matepuanabHOW TOYKH. AOCOmOTHO TBEpAOEe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. W3meHenue wummynbca. Mmnynbc cuiibl. 3aKOH COXpPaHEHHsS] HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOIIHOCT. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBsi3b SHEPTUU
u pabotel. [loTeHumanpHas DSHEpPrust Tena, IMOAHITOIO HaJ IOBEPXHOCTHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxxaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.
1. HalGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
2. CpaBHEHHE ITyTeW M TPACKTOPUI BMKEHHUS OJHOTO U TOTO )K€ TeJla OTHOCHTEIBHO pas-
HBIX TEJI OTCUYETA.
H3mepeHne ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO TBUKEHHUSI.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.
Habmonenne ABM>XeHUS Tesla O OKPYKHOCTH.
Habmronenne MexaHn4eckux SIBJICHHM, TPOUCXOASIINX B cUcTeMe oTcuéra «Tenexkar»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.
8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.
9. H3meHneHue Beca Tena NpU YCKOPEHHOM JBHKEHHH.
10. Ilepenaya ummysbca Mpu B3aUMOICHCTBUHM TEJl.
11. IIpeoOpa3oBaHus SHEPTUH [TPH B3aUMOICHCTBUHU Tell.
12. Coxpanenue UMIysabca IpU HEYIPYTrOM B3aUMOICHCTBHH.
13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

o oA~ W



15. CoxpaHeHrne MeXaHUYECKON YHEPTUHU TTPH CBOOOTHOM A ACHHH.
16. CoxpaHeHne MEXaHUIECKOW SHEPTUU MPH JABIKEHUH TeJla O] IeWCTBUEM TIPYKHHBI.
Jlabopamopnwvie pabomot u onvimeol.

1. KoucTpyupoBanue TpakTa JUlsl pa3roHa U JajbHeHIIero paBHOMEPHOTo IBUKEHUS [Iapu-
Ka WJIM TEJIEKKH.

2. OrmpeneneHue cpegHedl CKOPOCTH CKOJBXKEHUS Opycka WM JIBIKEHHUS IIapuKa I0
HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue ycKOpeHHs Tejla IPU PaBHOYCKOPEHHOM ABM)KCHUHU MO HAKJIOHHOW IJIOC-
KOCTH.

4. VccnepoBaHue 3aBHUCHUMOCTH IIYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM IBMKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTessl: €ciau MpU PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH
MyTA OTHOCSITCS KaK Psii HEYETHBIX YMCEN, TO COOTBETCTBYIONINE MTPOMEKYTKH BPEMECHH
OJIMHAKOBHI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBiie-
HUSL.

7. Omnpenenenue K03 PUIHCHTA TPSHUS CKOIHKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.
9. Omnpenenenne pa®OTHI CHIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUHM TeJa 10 TOPU30H-

TaJIbHON MOBEPXHOCTH.

10. OmnpenencHrie pabOTHl CHIIBI YIIPYTOCTH TPH MOIBEME Tpy3a C HCIOJIb30BAHUEM HEIIO-

JIBUYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. V3ydenue 3akoHA COXPAHEHUS SHEPTUH.

o

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebarenpHoe pnBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWW: TIEpUOJ, YaCTOTa,
amruiutyna. MaTtematuueckuid W TPYXKHUHHBIA MasTHUKU. [IpeBpalieHue sSHeprud IMpH
KO0JIEOATEIILHOM JIBHIKEHUH.

3aryxawomue kojeOanus. BreiHyxkaeHHole koneOanus. Pesonanc. MexaHWYeckue BOJHBL
CBOﬁCTBa MCXAaHNYCCKHUX BOJIH. HpOI[OJ'II)HI)Ie 158 nonepeque BOJIHBI. I[J'H/IH& BOJIHBI 1 CKOpOCTI)
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeEJE€, CEICMUYECKNE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ynbTpa3ByK.

Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 moJ 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHUI 1 pe30oHaHca.
Pacrnipoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HAa MOJIENH).
Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHIl pe30HaHC.
Jlabopamopuvie pabomul u onvimol.

OnpezneneHue 4acTOThI U MEpHOAA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.
2. OmnpezeneHue 4acTOTHl U Mepro/ia KoiaeOaHU NPY>KUHHOTO MasTHUKA.
3. MHccnenoBanue 3aBUCMMOCTH MepHo/ia KoJeOaHUil MOJIBEIIEHHOT0 K HUTH Ipy3a OT IJIU-

s E

HBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH TIEpUO/Ia KOJeOaHUN MPYKUHHOTO MAasgTHUKA OT MaccChl Tpy-
3a.

5. TIpoBepka HE3aBUCUMOCTH TEpUOIa KOJIEOAHUN TPy3a, MOJABEIICHHOTO K HUTH, OT MAacChI
rpysa.
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6. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD MepHojJa KoieOaHuil MPYKMHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paznen 10. DiieKkTpOMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
IMxana SJICKTPOMArdMuTHBIX BOJIH. Hcnonp3oBanue SJICKTPOMArHuTHBIX BOJIH JIA COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnuvie pabomot u onvimeol.
1. U3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOLILI0 MOOUIILHOTO TenedoHa.

Pa3znea 11. CBeToBbI€e IBJICHHUS.

JlyueBas monens cBeta. Mcrounuku cBeta. [IpsMonuHeliHoe pacpocTpaHeHUE CBETa. 3aTMEHUs
Connua n Jlynsl. Otpaxenue csera. Inockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomnienue cBera. 3akoH IpesnomieHUs cBera. [losiHOE BHYTpeHHEEe OTpa’keHUE CBETa.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUs B ONITUYECKUX CBETOBOAX.

Jlunza. Xox mydeit B nuH3e. Ontuueckas cucrema QoroarmapaTa, MUKPOCKONA M TEJIECKOIIa.
['na3 xak ontuyeckas cucremMa. banu3opykocTs U AaabHO30PKOCTb.

Paznoxenue OGenoro csera B cnekTp. OnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX LIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCcTpaHEHHUE CBETA.
Otpaxkenue cpera.
[Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomieit Junse.
Xox Jydeil B paccenBarollel JINH3E.
[Tomy4yenue n300paskeHUit ¢ TOMOIIBIO JTHH3.
. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mogens riasa.
11. Paznoxxenue 0emoro cBeTa B CIEKTP.
12. Tlony4enune 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOT'O JIydya OT YIJia MMaJieHuUs.
2. M3yueHue xapakTepUCTHK MU300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKalle.
3. MHccnenoBanue 3aBHCHMOCTH yIjla MPEJOMJICHHS CBETOBOTO Jyda OT yIJia MajeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHue n300pakeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUJIBI COOMpAroIeit TNH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnBITHI 110 BOCIIPUATHIO IIBETA MPEIMETOB NMPU MX HAOIIOJEHUH Yepe3 LIBETOBbIE (DUITb-
TPBIL.

©CoOoNoOs WD E

No obk
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Pasznen 12. KBanToBbIe sIBJICHHUA.

Onbitel Pesepdopna m mmanerapHas monenb aroma. Mogens aroma bopa. Hcmyckanwe u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHue aToMHOTo siapa. Hykinonnas
MoJiedb aroMHoro sapa. M3oromsl. PannoaktuBHble mnpeBpauienus. Ilepuon mnosypacnaga
aTOMHBIX fAJIEP.

SAnepHple peakuuu. 3aKOHBI COXPAHEHMS 3apsJ0BOIO M MacCOBOIO YHCENl. DHEpPrusl CBs3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peakiuum cuHtesa u aenenus sanep. VMcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4eHHUs U TIOTJIOMICHHUS.

CrieKTphl pa3IMYHbIX T'a30B.

CrnexTp BoaoOpo/Ia.

Habumonenue tpeko B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

6. Perucrpanus u3imydeHUs IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwsie pabomot u onvimeol.
1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (110 (HOTO-
rpadusam).
3. H3mepenwue paanoakTHBHOTO (POHA.

SAEEIR R

IHoBTOpPUTEIHbHO-0000IAI0 M MOYJIb.

[ToBTOpPUTEIEHO-0000IIAOIMINK MOIYJIb TMPEAHA3HAYCH JUIS CHCTEMATH3allid U 0000meHus
MPEIMETHOTO COACPIKAHMSI U OTBITA ACSITETFHOCTH, TPUOOPETEHHOTO NP U3YYEHHUH BCETO Kypca
Gu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY MO (PU3UKE IS
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4eOHBIN IPEIMET.

[Ipu u3ydeHUn TAaHHOTO MOAYJS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BHUJBI JIEATEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U METANPEAMETHBIX MIaHUPYEMBIX
pe3yapTaToB OOy4eHHs, (OPMUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOEHHE HAYUHBIX
METOJIOB HCCIICIOBAHMs SBJICHUN NTPUPOJIBI M TEXHUKHU, OBJAJICHUE YMEHHUSIMH OOBSICHSTH
buzndeckue SBJICHUS, TPUMEHSs TOJyYeHHbIE 3HAHMS, pelaTh 3a7Ja4d, B TOM YHCIIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIIANBEHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3feNia pealn3yercs 3a C4ET TOro, 4To
oOyJaronirecs BHIMOTHSIIOT 3aJaHNs], B KOTOPHIX UM MpEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWU pACIO3HABATh U HAYYHO OOBICHATH (PU3MUECKHE SIBIICHUS B
OKpPY’KaloIlle MPUPO/I€ U MOBCETHEBHON KU3HH;

WCIIOJIb30BaTh HAy4YHbIE METOJIbl HUCCIIENOBaHMS (PU3NYECKHX SBICHUH, B TOM 4YHUCIE IS
MIPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoliee BaXXHBIX JOCTH)KCHUM COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, MPaKTUYECKOr0 MCIOIb30BaHUS PA3IUYHbIX HCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
MIPEBPAIICHHS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.

2. [INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMS I[TPOI'PAMMBI YHEBHOI'O
[TPEAMETA «®U3UKA»

I/ISYIICHI/IC (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6I.LI€TO 06pa30BaH1/151 HaIllpaBJICHO Ha HOOCTHIKCHUC
JIMYHOCTHBIX, MCTAITPECAMETHBIX U IPCAMETHBIX O6paSOBaTeJ'II)HBIX PE3YIbTATOB.

JIN4YHOCTHBIE pPe3yJIbTaThl
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B pesynbrate nzydenus Gpu3Mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs y 00y4aromerocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAaThl B YACTHU:

e 1) HATPHOTHYECKOT0 BOCTIMTAHUSI:

e - IIPOSIBIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOHN (pusmue-
CKOM HayKHu;

e - IICHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e -TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKIEHUU OOIIECTBEHHO 3HAUYMMBIX U 3THYE-
CKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHUN (PU3UKH;

e - OCO3HAaHHE BAXKHOCTU MOPAJIBHO-ITUYECKUX MPUHIIMIIOB B I€ATEIIBHOCTH YUYEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

e - BOCIPUATUE ICTETUYECKUX KauecTB (pU3NUeCKON HAyKH: €€ rapMOHUYHOIO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTI'0 MO3HAHUSL:

e - OCO3HAaHME IEHHOCTH (PU3MUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e - pa3BUTHE HAYYHOH JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM JIEATEbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBLHOTO 0J1ar0MOJTy YU :

e - OCO3HAaHME LIEHHOCTH 0€30MacHOro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpPE, BAXHOCTH TPaBUJI OE30MaCHOTO MOBEICHUS Ha TPAHCIOPTE, HA JIOpOrax, ¢ dJeK-
TPUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIIOBUSX;

e - cOPMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHIE CBOETO TPaBa Ha OIMIMOKY U TAKOTO
)K€ TIpaBa y IPYyroro 4eoBeKa;

e 6) TPYI0BOr0 BOCIIUTAHUSA:

e - aKTMBHOE y4YacTHE B PELICHUH IMPAKTHYECKHUX 3aJad (B paMKax ceMbd, 00pa3oBaTellb-
HOM OpraHu3aluy, ropoja, Kpas) TEXHOJOTHYECKOW U COIUAIBbHON HAaIlpaBICHHOCTH,
TpeOyIOIIMX B TOM YHCIie U GU3NYECKUX 3HAHMIA,

e - MHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBA3aHHBIX C (DU3HUKOIA;

e 7)3K0JOrM4eCKOro BOCIIUTAHUSA:

e - OpHEHTAIlMs Ha TMpHUMEHeHHEe (PU3MYEeCKHX 3HAHWM AN pelleHus 3aJady B 00JacTu
OKPY’KaloIlle CpeJibl, IIIaHUPOBAHMS MTOCTYIKOB U OLEHKH UX BO3MOYKHBIX MOCIEACTBUI
JUTSL OKpY KAlOIEen Cpeibl;

e - 0CO3HaHHUE TM00aIHLHOrO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX peleHus;

e 8) azanTanMu K M3MEHSIIOIIUMCS YCJIOBUSM COUMATBLHON U MPUPOIHOI Cpebl:

e - TOTPEOHOCTH BO B3aMMOJACHCTBHUH TMPH BHITIOJHEHUH HCCIEIOBAHUIN U MPOEKTOB (U3U-
YECKOM HaAINPaBJICHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

e - MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO EATETbHOCTh;

e -TOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4HUCIE (POPMYIHPOBATH HIEH,
MOHSITHUS, TUTIOTE3BI O QPU3HUYECKUX 0OBEKTAX U SIBJICHUSX;

e - OCO3HaHME JeHUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN B 00J1aCTH (HU3UKH;

e - [UTAHWPOBAHHUE CBOETO PA3BHUTHS B MPHOOPETEHUU HOBBIX (PU3UIECKUX 3HAHUI;

e - CTpEMJICHHE AHAJIM3UPOBATH W BBISABJISATH B3aMMOCBSI3HM MPHUPOJBI, OOMIECTBA M SKOHO-
MHUKH, B TOM YUCJI€ C UCTIOIb30BaHHEM (PU3HUECKUX 3HAHUM;

e - OIIEHKA CBOWX JICHCTBUN C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPENy, BO3MOXKHBIX TJIO-
OaJIbHBIX MOCJIEICTBUH.

MertanpeamMeTHble pe3yJbTaThl
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B pesynbrate ocBoeHUs mporpamMmbl o (pu3MKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
obyuvatomerocss  OynyT  chOpMHPOBAaHBI MeTANpPeAMeTHbIE Pe3yJabTaThl, BKJIIOYAIOIINC
MO3HABATEIIBHBIE YHUBEPCAIbHBIE Yy4YeOHBIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbIe AeMCTBUSI, PETYIATUBHbIC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBIIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBaTh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAINU, OCHOBAHHS JUIsi 0000IICHHS 1
CpaBHCHUS;

BBISBJISITh 3aKOHOMEPHOCTH ¥ NPOTHBOPEYHSI B PACCMATPUBACMBIX (DaKTaxX, JAHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U MPH M3YYCHHU (U3MUSCKHUX SIBICHUH H IPO-
IICCCOB, JIeaTh BBIBOJBI C MCIOJIb30BAaHUEM JICAYKTUBHBIX M MHAYKTHBHBIX YMO3AKJIIO-
YEHHIA, BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NYECKUX BEIUYMH;

CaMOCTOSITENIHO BBIOMpATh crocol pemeHus yueOHOH (U3NUecKoi 3amaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PEIICHHUs, BHIOOP HauOoee MOAXOSIIEro ¢ y46TOM CaMOCTOsI-
TEJILHO BBIICTICHHBIX KPUTCPHUECB).

Ba3oBLIe ucciaenoBaTeILCKUeE AeiiCTBHS .

UCIIOJIB30BaTh BOIIPOCHI KK UCCIIEIOBATEIBLCKUI MHCTPYMEHT ITO3HAHMS,

IPOBOJUTH 110 CAMOCTOSITEIIFHO COCTaBICHHOMY IUIAHY OIBIT, HECIOKHBIA (DU3NIECKUN
IKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE (PU3NUSCKOTO SIBIICHHUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh WH(OPMAIIUIO, TIOTYICHHYIO B XOJIC UC-
CJICTOBAHMSI HITH YKCTICPUMEHTA;

CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIICHUS W BBIBOIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IEHUS, OIIbITA, UCCICAOBAHHS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3NUYCCKUX IPOIECCOB, a TAKKE
BbIABUT'ATH npeﬂnonomemm 06 nux paBBI/ITI/H/I B HOBBEIX YCJIOBI/UIX U KOHTCKCTax.

PabGora ¢ undopmanmeii:

OPUMEHATh pa3lIU4YHbIe METOJbl, HHCTPYMEHTBI U 3allpOChl NpU IMOUCKE M OTOOpEe HH-
dopmanuu UM TaHHBIX ¢ YIETOM MpeUI0KEHHOW yueOHOH pu3nueckoil 3a1auu;
AQHAIN3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPHPETHUPOBATH HHPOPMAIUIO Pa3IUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IMpeAcTaBICHUS MHPOpPMAIUU U WI-
JIOCTPUPOBATh pelIaeMble 3a7aul HECIOXKHBIMU CXEMaMH, JuarpaMmamu, UHOM rpadu-
KOM M UX KOMOWHAIUSAMHU.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B X0/ie 00CYXJIeHUs] yueOHOro Marepuana, pe3yJbTaToB JJabopaTOpHBIX paboT U MPOEK-
TOB 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMON TEMbl U BBICKA3bIBaTh WJECH, Halle-
JICHHbIE Ha pellleHHe 3a/1aui U MoAJIepKaHue OJ1arokenaTeIbHOCTH OOIIEeHUS;
COIOCTABJISITh CBOU CY)XJIEHHSI C CY)KICHUSMH JIPYTUX YYACTHMKOB JMANOra, 0OHapyxXHu-
BaTh PA3JINYUE U CXOJCTBO MO3ULUI;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

myOJIMYHO MPEJCTABIATH PE3yNIbTaThl BBIINOJIHEHHOTO (DU3MUECKOro OmbITa (3KCIepUMEH-
Ta, UCCJICIOBAHMS, IPOEKTA);

MOHMMATh U HUCIIOJIb30BAaTh MPEUMYILECTBa KOMaHIHON U MHAMBHUAYaAJIbHON paboThl pu
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;

NPUHUMATD LIEJTM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JAEUCTBUS MO €€ JOCTH-
KEHUIO: PacIpeessaTh poiid, 00CYXAAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOM paldoThl,
000011aTh MHEHUS HECKOJILKUX JIONEH;
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BBINOJIHATh CBOIO 4acTh pabOThI, JOCTUTas KauyeCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUSA C APYTHUMHU YJICHAMU KOMAaHIbI;

OLIGHUBATh KaYeCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIEHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

BBISIBJISITH ITPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAUsX, TPEOYIOIUX AJIsi pElICHUS
buznyecKux 3HAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOJaX MPHUHITHUS PElIeHUN (MHAUBHIYaIbHOE, MPH-
HSITUE PELIeHUs] B TPYIIE, IPUHATHE PEIIeHU TPYIIoii);

CaMOCTOSITENIbHO COCTABIIATh AlITOPUTM pelIeHHs (PU3UUECKOl 3a/1aull WM TUIaHa hccie-
JIOBaHMsI C y4ETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHU-
pOBaTh IpeaIaraéMble BApUaHThI PELICHUN;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MCHEHMUS,

OOBSICHATH MPUUYMHBI JTOCTUKEHUS (HEJIOCTUKEHHUS) PE3yJIbTaTOB JESATEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B J€SITEIbHOCTb (B TOM YHMCIIE B XOJ| BBINOJHEHUS (PU3NYECKOTrO
UCCIICIOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHUBIINUXCS CUTYya-
L[1i1, yCTAaHOBJIEHHBIX OUIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JPYroro 4yesJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAy4YHYIO
TEeMy, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MPABO HA OUIMOKY MPH peLIeHUH (PU3UYECKUX 3a]ad WIM B YTBEpXK/e-
HUSIX Ha HAy4YHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

Hpe)lMeTHble pe3yJibTaThbl

7 kJ1acc

K koH1y 00y4eHus B 7 Kjacce rpeMETHbIE Pe3yJIbTaThl Ha 6A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHS: (U3MUECKHE M XUMHUUYECKUE SIBJICHUS, HAONIOJIEHHEe, HKCIEepH-
MEHT, MOJIE€JIb, THIIOTE3a, €IUHHIIbI (PU3NYECKUX BEJTMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSA BemlecTBa (TBEPOE, XKUIKOE, ra3000pa3HOe), MEXaHUUECKOE JIBUKEHUE (PaB-
HOMEpPHOE, HEPaBHOMEpHOE, MPSAMOJIMHENHHOE), TPACKTOpHUs, PaBHOAEUCTBYIOLIAs CUIa,
nedopmanus (ynpyras, niacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
pasnuyath sBieHus (qudQy3us, TEIIOBOE ABMKEHHE YacCTHIl BEIIECTBA, PABHOMEPHOE
JBUKECHHE, HEPABHOMEPHOE JBM)KEHHE, MHEPLUS, B3aUMOJCHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OCHIO BpALIEHMs, NIepeadya JaBICHUs TBEPABIMU TEllaMH,
KHUJIKOCTSIMU U Ta3aMu, aTMoc(hepHOe NaBjeHue, MIaBaHue Tell, MPEeBPALCHU MEXaHU-
YeCKOIl SHepruu) Mo ONUCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOH-
CTPUPYIOLIUX TaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3MUECKHUX SIBICHHUN B OKpYKaIOIEM MHpE, B
TOM 4Hcie (U3NUecKre SIBJICHUS B IPUPOJIE: IPUMEPHI ABHKEHUS C PAa3IMYHBIMU CKOPO-
CTSIMU B JKUBOW M HEXHBOW MpUpOJE, EHCTBUE CHJIbBI TPEHHS B NMPUPOJEC U TEXHHKE,
BIIMSIHUE aTMOC(HEPHOTO JaBJIEHUS Ha KMBOW OpraHU3M, IUIaBaHUE PBIO, pplyaru B Teje
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YyelioBeKa, MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO0, BBIACNATH CYIIe-
CTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHUIA;

OIKCHIBATh M3YYCHHBIC CBOWCTBA TNl M (PU3UYECKHE SBJICHUS, UCHOIB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELECTBA, BPEMsI, ITyTh, CKOPOCTb, CPEAHSISI CKO-
pOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC TENa, CHJIa TPEHUs, aBieHue (TBEPAOro Te-
Ja, JKUAKOCTH, Ta3a), BHITAIKUBAIONIAs CHJIAa, MEXaHW4YecKas paboTa, MOIIHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIBbI, KOO((PHUIIMEHT MOJIE3HOTO JACHCTBHSI MEXaHU3MOB, KHHETUYECKAsl U
NOTEHIMAJIbHAS SHEPTHsl), TPU ONMUCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €JUHMIBI (PU3NYECKUX BEITUYMH, HAXOAUTh
(dopMyIbl, CBS3BIBAIOLINE JAHHYIO (DPU3MUECKYIO BEIUYMHY C JIPYTMMH BEIMYHMHAMH,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKHE SABJICHUS U MPOLIECCHI, UCIOb3Ys MpaBuiIa
CJIIOKEHHUs CWII (BIOJIb OJHOW MpsMon), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABUIO» MEXAHHMKH, 3aKOH COXpaHe-
HUSl MEXaHUYECKOW 3HEPruu, NMPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3a-
MUCBIBATH €0 MAaTEMAaTUUECKOE BBIPAKEHUE;

O0BACHATH (pU3HUECKUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUYUHHO-CICICTBECHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIAaroB C OMOpoil Ha 1—2 HM3yd4EeHHBIX
CBOICTBa (pU3NYECKUX SBIECHUHN, PUINIECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemiaTts pacu€THble 3a7a4uu B 1—2 AeicTBUS, UCIONb3Yys 3aKOHBI U (POPMYIIBI, CBS3bIBAIO-
e Gu3nveckre BEJIMYMHBI: Ha OCHOBE aHalM3a yCJIOBHs 3a7aud 3alHChIBaTh KPaTKOE
yCIIOBHE, TIOJICTABIATH (PU3NUIECKHE BETHUMHBI B (DOPMYJIIBI U TPOBOIUTH PACUEThI, HAXO-
JUTh CIIPABOYHbBIEC JTAHHBIE, HEOOXOAUMBIE JJIsl pEelICHUs 3ajad, OLCHUBATh PEATUCTHY-
HOCTh TOJTy4eHHON (PU3UIECKON BETHUNHBI;

pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOOB,
B OIMCAaHUU HUCCJIEI0BAHUS BBIICIATH MPOBEPSIEMOE MPEANION0KEHUE (TUIIOTE3Y), Pa3iu-
yaThb U MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3yJabTaT, HaXOIUTh OMIMOKH B XOJ€ OIBITa,
JIeNIaTh BBIBOJIBI 110 €0 Pe3yIbTaTaM;

IPOBOAMTDH OIBITH MO HAOTIOAEHUIO (DU3MUECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten: (GOpMyJIHpOBaTh NMPOBEPsieMble MPEANOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIo-
KEHHOT0 000PYA0BaHNUS, 3alIMChIBATh X0/1 ONbITA U (POPMYIHPOBATH BHIBOBL;
BBINOJIHATh NPSMbIE M3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcchl Tella, 00bEMa, CHUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMUCHIBATH I10-
Ka3aHus NpUOOPOB C YUETOM 33JaHHOM aOCOIFOTHON MOTPEIIHOCTH U3MEPEHUi];
HIPOBOJUTH UCCIIE0OBaHUE 3aBUCUMOCTH OJHON (PU3UUECKOM BEIMUYMHBI OT APYrod C UC-
II0JIb30BAHNEM IIPSIMBIX U3MEPEHNH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHIKYILErOCs TENa
OT BPEMEHHM JIBUXKEHHUS Tela, CUJIbI TPEHUS CKOJIbKEHMs OT Beca Tela, KauecTBa oOpa-
OOTKM MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIbI TPEHHsI OT IUIOIIAAM CONPUKOCHOBE-
HUS TeJ, CUJIbl YIPYTOCTH OT YIJIMHEHMs MPY)KHUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHON YacTH Teja U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH
TeJa, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBHIA MJIaBaHUs Tell, yCIOBUHM paB-
HOBECHS pblyara 1 0JOKOB), y4acTBOBATh B INIAHUPOBAHUU YUE€OHOTO MCCIIEI0BaHMs, CO-
OMpaTh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, CleAys NMPEAJIOKEHHOMY TUIaHy, (UKCUPO-
BaTh Pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIUYUH B BHUJE MPEIIOKEH-
HBIX TaOJMI] U IpadUKOB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOAMUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEIUYUH (IIJIOTHOCTh BELIECTBA YKUIKO-
CTH U TBEPJOTO Tejla, CHJIa TPEHUS CKOJIbKEHUs, JaBJI€HHUE BO3/AyXa, BbITAJIKHUBAIOIIAS
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cHuJIa, NeMCTBYIOIAs Ha MOrPYKEHHOE B XKUJIKOCTb TeJ0, KOA(Q(UIMEHT MOJIE3HOTO JeH-
CTBUSI IIPOCTBIX MEXAHWU3MOB), CIENYs MPEIJIOKEHHON MHCTPYKLUH: IPU BHIIOJHEHUU
U3MEpEeHUi cOOMPATh HIKCICPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHUE UCKOMON
BEJIMYUHBI,

coOuIro1aTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyI0Ba-
HUEM;

yKa3bIBaTh MPHHLMUIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMO-
METp, TUHAMOMETp, COOOIIAIOIIMECs COCY/bl, OapoMeTp, phlyar, MOABMKHBIA U HEIO-
JIBUKHBIN OJIOK, HAKJIOHHAS INIOCKOCTD;

XapaKTepU30BaTh NPUHLUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIIOpPOM Ha MX ONMCAHMA (B TOM YHCIIE: MOJUIMITHUKY, YCTPOMHCTBO BOAOIIPOBOAA, THI-
paBIMYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOIIb3Ys
3HaHUS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HE0OXOANMBIE (PU3MUYECKHE 3aKOHBI U 3aK0-
HOMEPHOCTH;

IPUBOANUTH MPUMEPH! (HAXOIUTh MH(GOPMALMIO O MPUMEpPaxX) NPAKTUYECKOTO UCIOJIb30-
BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOM >KHU3HU AJIs oOecrieyeHus: 6e301acHOCTH Ipu
oOpalieHnu ¢ NpubOpaMu U TEXHUYECKUMH YCTPOICTBaMU, COXPaHEHHs 3J0POBbS U CO-
OJIF0JIEHHS HOPM 3KOJIOTHYECKOT0 TOBE/IEHUS B OKpYXKarolel cpene;

OCYILECTBIIATh OTOOP MCTOYHUKOB MHPOpMaLuu B MIHTEpHETE B COOTBETCTBUU C 3a]laH-
HBIM TTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAaHUM W MyTEM CpaBHEHHUS pa3-
JMYHBIX UCTOYHUKOB BBLIENATh MH(POPMALIMIO, KOTOpAs SIBJISAETCS MPOTUBOPEUNBOM UM
MOYET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU Y4YE€OHBIX 33JaHUN HAYYHO-IOMYJSIPHYIO JIUTEPATypy
($u3NYECKOro CoAepX aHus, CIIPaBOUYHbIE MaTepHallbl, pecypchl ceTh MHTepHeT, BiIaieTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTA, IPeoOpa3oBaHus UHPOPMAIMKM U3 OJJHOM 3HAKO-
BOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MICHbMEHHBIC U YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HC-
TOYHHUKOB HHQOpMaIUK (U3NYECKOTO COJIEp)KaHUSA, B TOM YHCIE MyOIMYHO AenaTh
KpaTKue COOOLIeHMsI O pe3yJbTaTax MPOEKTOB WJIM yYEOHBIX UCCIIEJOBAHUM, NMPU 3TOM
IPaMOTHO HCMOJIb30BaTh W3YUYEHHBIN MOHATHIHBIN anmapar Kypca (U3MKH, COIMPOBOX-
JIaTh BBICTYILJIEHUE MPE3CHTalleH;

IIPU BBINOJIHEHUN Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUI pacrpenesnsTh 0013aHHOCTH B
IpyNIE B COOTBETCTBUM C IOCTaBICHHBIMH 3aJjauaMU, CICJUTh 3a BBINOJHEHHEM IlJIaHA
JIeCcTBUH, aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JI€ATEILHOCTh I'PYIIIbI, BBICTpPA-
MBaTh KOMMYHUKATHBHOE B3aUMOJAECUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 kiaacce

K koH1y 00y4eHus B 8 kJjiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

WCITOJIB30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHUE ATOMOB U MO-
JIeKyJl, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHE U aMOpgHBIE Tella, Hachl-
IICHHBIN ¥ HEHACBHIIICHHbIN Map, BJIaKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEp-
rusl, TEIJIOBOM JABUTATElNb, JIEMEHTAPHBIN JIEKTPUUECKUH 3apsj, dJIEKTPUUIECKOE TOJIE,
MPOBOJAHMKH U TUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;

pa3inyath sSBJIEHUS (TEIJIOBOE PACIIMPEHUE U CxKaTHe, Terlonepeiadya, TeI0BOe PaBHO-
BeCUe, CMauMBaHUe, KaWUISIPHbIE SIBJICHMUS, HCTIapeHHEe, KOHJIEHCAIlHs, TIaBJIeHUe, KpH-
cTaym3anus (OTBEpJeBaHuE), KUIEHUE, TeIulonepenaya (TerIonpoBOJHOCTh, KOHBEK-
s, U3IY4EHHE), DJIEKTpU3alus Tel, B3aUMOJCHCTBUE 3apsiioB, AEUCTBUS JJIEKTpUYE-
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CKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHWTOB, IEHCTBUE MArHUTHOTO
MOJIST HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHass MHAYKIHS) MO OMHCAHUIO WX Xapak-
TEPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUINX JTaHHOE (hrU3nyecKoe sBie-
1517 (K

pacrio3HaBaTh NPOSIBIICHHE M3YYCHHBIX (PU3UUECKUX SIBJICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Hcie (pu3nuecKue sBICHHS B IPUPO/JIC: TIOBEPXHOCTHOE HATSKEHNE U KalUJUIPHbIE
SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B MIpUpoje, u3nydeHue ConHIla, 3aMep3aHie BOJJ0EMOB,
MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, MHEsS, CHEra, JJICKTPUUYCCKUE SBJICHHS B
aTMocdepe, IEKTPHUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE ToJie 3eMiH, Iperd mosro-
COB, POJIb MArHUTHOTO TOJIS JJIS XKU3HHU Ha 3emiie, TOJISPHOE CUSHUE, TIPH 3TOM TIepEeBO-
JUTh MPAKTHUYECKYIO 3a/1a4y B YUEOHYIO, BBIJCISAThH CYIIECTBEHHBIC CBOWCTBA (IPH3HAKH )
bu3nUeCKUX SIBICHUN;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TEJ M (U3NYECKUE SIBICHUSA, UCIONb3Yd (PU3MUECKHe
BEJIMUMHBI (TeMrepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJMYECTBO TEIUIOTHI, yAeIbHAs TEIUIO-
EéMKOCTb BEIIECTBA, yeIbHas TEIUIOTa IUIABJICHHUS, YAelbHas TEIUIOTa NapooOpa3oBaHusl,
ylenbpHas TeIJIOTa CrOpaHus TOIUIMBA, KOA(M(OUIMEHT MOJEe3HOro ICHCTBUS TEIUIOBOM
MAaIIMHbBI, OTHOCUTEJIbHAS BIAXXHOCTh BO3/lyXa, SJIEKTPUYECKUI 3apsi]l, CHJIa TOKa, dJICK-
TPUUECKOE HAIpPSKEHHE, COMTPOTUBICHUE MTPOBOAHHKA, YI€IHbHOE CONMPOTUBICHUE BElle-
CTBa, paboTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPU ONMUCAHUH MPABUIILHO TPAKTOBATh
(bu3HYECKU CMBICI HCTIONb3yEeMbIX BEIMYUH, 0003HAYCHHS U €UHUIIBI (PU3UUECKHUX Be-
JUYUH, HAXOIUTH (OPMYIIBL, CBS3BIBAIOLINE JaHHYIO (DU3HMUECKYIO BEIMUUHY C IPYTUMHU
BEJIMUYMHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKUe SBICHUS M MPOILECCHI, UCIOIb3YsS OCHOB-
HBIE TIOJOXKEHHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA, MPHHIUII
CYMEpIIO3UINH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsa, 3akoH Oma
JUTS ydacTKa 1enu, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHeHHs SHEPTHH, TIPH 3TOM J1aBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEMaTUYeCKOE BBIPAXKECHUE,
OOBSICHATH (PU3NIECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CHUTYaIni
NPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATh IMPUYMHHOCIIEACTBEHHBIC CBSI3H,
CTPOUTH 00BSCHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢ ONopoi Ha 1—2 U3y4eHHBIX CBOMCTBA
(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacdE€THbIC 3a/1a4d B 2—3 NEHCTBUS, NCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIO-
mue (pu3nYecKue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 33/a4M 3alMChIBaTh KPaTKOe
yCIIOBHE, BBIABIATH HENOCTATOK JaHHBIX ISl pPeleHMs 3aJaud, BBIOMpaTh 3aKOHBI U
(bopMyIbl, HEOOX0IUMBIE IS €€ peleH s, TPOBOAUTH Pacu€Thl U CPABHUBATH MOJTyUYEH-
HOE 3HaueHue (pU3MUeCKol BEIUYMHBI C U3BECTHBIMH JTaHHBIMH;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB,
UCIIONB3Ysl ONMCAHUE UCCIIEOBAHUS, BBIJICIATH MIPOBEPSIEMOE HPEANONI0KEHUE, OLEHH-
BaTh NPaBHJILHOCTh MOPSIKA MPOBEICHHSI UCCIIEI0OBAHUS, JIeNIaTh BHIBOJIBI;

HIPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3HMUECKUX CBOMCTB Tel
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT ero o0béma, TeMreparypsl,
CKOpPOCTH TIpOLIECCa OCTBIBAHUS M HArpeBaHUs MPHU M3IYyYEHHH OT IIBETa M3JIydaromien
(ToromaoNeif) MOBEpXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEpaTyphl KUIKOCTH
U TUTOIIA/IN €€ TIOBEPXHOCTH, AJIEKTPU3AIHS TET U B3aMMOJICHCTBHE AJIEKTPHIECKUX 3a-
PSIOB, B3aWMOJICHCTBHE TTOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisi MArHUTHBIX TOJEH TTO-
CTOSTHHBIX MarHUTOB, JCWCTBUSI MarHWTHOTO IIOJII Ha MPOBOJHUK C TOKOM, CBOICTBa
AJIEKTPOMArHnuTa, CBOMCTBA JJEKTPOJBUTATENS ITOCTOSHHOTO TOKa): (hopMymupoBarth
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IpoBEpsieMbIe MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOI0 000pYA0BaHMS,
OIKCBIBATH XOJ1 OTBITA U (POPMYTUPOBATH BHIBOJBI;

BBITOJIHATH IIPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTENIBHOMN BIa)KHOCTH BO3/yXa, CH-
JBl TOKA, HAIPSDKEHUS C UCIOJIB30BAHUEM AHAJIOTOBBIX IMPUOOPOB M AATYMKOB (pusmue-
CKUX BEJIMYMH, CPAaBHHBATH PE3YyJIbTAaThl MU3MEPEHHUN C y4ETOM 3a/JaHHON aOCONIOTHOM
HOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCHMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT IPYTOH ¢ HC-
[10JIb30BAHNEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIIECHUS NPOBOAHHUKA OT €ro
JUIMHBI, IJIOLIAJN HOMEPEUYHOI0 CEYEHHUS! U YAEIbHOIO CONPOTHUBIIEHMS BELIECTBA IIPO-
BOJIHMKA, CUJIBl TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HANPSKEHUsI HAa IPOBOJHUKE, UC-
CJIEJOBaHME IOCIIEI0BATENILHOTO U NapauIeIbHOIO0 COEAMHEHUN MTPOBOIHUKOB): IJIAHU-
poBaTh UCCIEI0BaHHUE, COOMPATh YCTAHOBKY M BBIIOJHATh U3MEPEHHUS, CIEys Ipeio-
KEHHOMY IUIaHy, GUKCUPOBATh PE3yJbTaThl [IOJYyYEHHON 3aBUCUMOCTH B BHJIE TaOJIHI U
rpauKoB, JeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (yAelabHasl TEMJIO0EMKOCTh Be-
I1€CTBA, COIPOTHBIIEHUE IPOBOJHHUKA, Pa0OTa U MOILHOCTh 3JIEKTPUUYECKOIr0 TOKA): Iia-
HUPOBaTh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYI YCTAHOBKY, CIEAYs MPEATIOKEH-
HOW MHCTPYKLIMHU, U BBIYUCIIATH 3HAUECHUE BEINYMHBL;

coOiroaaTh MpaBuUiia TEXHUKH O€30MacHOCTU MpHU padoTe ¢ J1abopaTOpHBIM 000pYI0Ba-
HUEM;

XapakTepu30BaTh NPUHLUIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
C OIOpPOH Ha UX onucaHus (B TOM YHCIE: CUCTEMAa OTOIUIEHUS IOMOB, TUTPOMETp, Hapo-
Basi TypOWHA, aMIIEpPMETpP, BOJIBTMETP, CUETUHK AIIEKTPHUECKONW SHEPTHH, IEKTPOOCBE-
TUTENbHBIE TPUOOPHI, HAarpeBaTENbHBIC AJIEKTPONPHOOPHI (PUMEPHI), AIIEKTPHUUECKUE
[PEIOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKA), HCIOJIb3Ys
3HAHUS O CBOMCTBaxX (PM3MUECKUX SBICHUNA U HEOOXOIMMbIe (hU3MUYECKHEe 3aKOHOMEPHO-
CTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA W M3MEPUTEIbHBIE MPUOOPHI MO CXe-
MaM U CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEpMOMETp, TEPMOC, ICUXPOMETp, THUT-
pPOMETp, IBUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI
AIIEKTPUYECKUX LIETIEN ¢ MOCIIEeI0BaTENbHBIM U NapajlieIbHbIM COEIMHEHUEM IJIEMEHTOB,
pasnuyas yclIoOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIEeTIEH;

HPUBOUTH MPUMEPH! (HAXOIUTHh MH(POPMALHMIO O MPUMEpax) MPaKTHUYECKOTO HUCHOIb30-
BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU AJIs oOecrieueHus: 6e30MacHOCTH pu
oOpalieHnn ¢ NpuboOpaMu U TEXHUYECKUMH YCTPOICTBaMU, COXpPaHEHHs! 3/J0POBbS U CO-
OJII0JIEHHS HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKpYXKarollei cpee;

OCYILECTBIIATh MOMCK MH(pOpMaMK (HU3NIECKOTO cojiepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUM M IIyTEM CpaBHEHUS JOINOJIHUTEIBHBIX UCTOYHUKOB BBIIEISATH WH-
dopmanuto, KOTopas SBISAETCS MIPOTUBOPEUNBOM MIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIMOJIb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3a/JaHUN HAYyYHO-TIONMYJSIPHYIO JIUTEPATypy
(bU3MUecKOro cojaepkaHus, CIpaBOUYHbIe MaTepHalIbl, pecypchl ceTu MHTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMU U3 OJHON 3HAKO-
BOI CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOO0IIEeHUs, 0000mas uudop-
MAaIMI0 U3 HECKOJIbKMX UCTOYHUKOB (PM3NYECKOTO COJEPKaHUs, B TOM YHCIE MYOJIUYHO
MPEJICTaBIIATh PE3yIbTAaThl MPOSKTHON UM UCCIIEIOBATENBCKOM AeATEIbHOCTH, IIPU STOM
rPaMOTHO HCHOJb30BaTh W3yYEHHBIH MOHATUHHBIA amnmapaT Kypca (QU3HKH, COMPOBOXK-
JIaTh BBICTYIJICHUE MPE3eHTalleH;
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IPY BBIOJHEHUN YYE€OHBIX IPOEKTOB M UCCIEIOBAaHUNA (PU3UUECKUX MPOLIECCOB pacIpe-
JeNsATh 0053aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a]la4aMU, CIEIUTH 32
BBINOJIHEHUEM IIJIaHa JICWCTBUN M KOPPEKTUPOBATH €r0, aJleKBaTHO OLIEHUBATH COOCTBEH-
HBIM BKJIAJ B JI€ATEIBHOCTb T'PYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHUBHOE B3aUMOJCHCTBUE,
IPOSIBIISISE TOTOBHOCTD Pa3peliaTh KOH()IUKTHI.

9 kiaacc

K koniy o0yuenus B 9 Kjacce npeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: CUCTEMa OTCUETa, MaTepualibHasl TOUKA, TPACKTOPHS, OTHOCHU-
TEIbHOCTh MEXaHUYECKOTO BUKEHUS, ehopManus (ynpyras, jaacTuuecKkas), TpeHue,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Ku, LIEHTpP TsHKECTH, adco-
JIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOrO Tella, pAaBHOBECHE, MEXaHUUECKHE KOJle-
OaHMsI U BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIC BOJIHBI, IIIKaJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS
U TIOTJIONIeHUS, anb(a, 0eTa- U TaMMa-U3Ty4eHus, U30TOIbL, SAepHasi JHEPreTHKA,
pasnuyath siBJIeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE IBIKEHHE, PaB-
HOYCKOPEHHOE MPSIMOJIMHEHHOE IBKEHHE, CBOOOIHOE MaJICHNE TeJl, PABHOMEPHOE JIBH-
JKEHHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBMKCHHE, KOJIeOaTEIHbHOE
JBUKCHHE (3aTyXaloIUe W BBIHYKICHHBIC KOJICOaH!s ), PE30HAHC, BOJIHOBOE JBHUKCHHE,
OTpakeHUE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHHE, OTPAKEHNUE U MPEJIOMIICHUE CBE-
Ta, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHe OeI0To CBEeTa B CIIEKTP U CIIOXKe-
HUE CIIEKTPAJIbHBIX [IBETOB, JUCIIEPCHS CBETA, €CTECTBEHHAS PAJAMOAKTUBHOCTh, BO3HHUK-
HOBEHHUE JIMHEHYATOrO CIIEKTPa U3TYyUCHHS ) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHHUH B OKpYyXkaroieM Mupe (B
TOM 4ucie (pU3NIecKue BICHUS B IPUPO/JIE: MPUIUBBI U OTIUBBI, IBUKCHHE TIAHET
ConHeYHOM cUCTEeMBI, PEAKTUBHOE ABUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3X0, [[BE€Ta TeJl, ONTHYE-
CKHeE SIBICHUS B MPUPO/JIE, OMOIOTUYECKOE JEHCTBIE BUAUMOTO, YIbTPadHuOIETOBOTO U
PEHTTEHOBCKOTO M3TY4YeHUM, ECTECTBEHHBIN paJHOaKTUBHBIN (POH, KOCMUYECKHE TYYH,
PaAMOAKTUBHOE U3JTyY€HHUE MPUPOIHBIX MUHEPAJIOB, IEUCTBUE PaIUOAKTUBHBIX U3ITyUe-
HUU Ha OpraHU3M YelIOBeKa), IPU 3TOM MEePEBOAUTH MPAKTHUECKYIO 33/1auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UYECKUX SBICHHIA,

OTHCHIBATh U3YUEHHBIC CBOICTBA Te U (PU3NUECKHE SIBICHUS, UCTIONb3Yys (PU3nUecKue
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU,
YCKOpEHHE, IepEMEILIEHUE, TYyTh, YIIIOBAsi CKOPOCTh, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOHOTO MaIeHUsI, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJTBI, Me-
XaHW4ecKas paboTa U MOIIHOCTb, MOTEHITMATIbHAS YHEPTUS TeJIa, IOIHITOTO HaJl TO0-
BEPXHOCTHIO 3eMJIH, TOTCHITHATBHAS DPHEPTHUS CKATOU MPYKUHBI, KWHETHYECKAs YJHEPT U,
MOJTHAsI MEXaHWYECKas DHEPTHs, IEPHOJT U YacTOTa KOJeOaHuil, IJTMHA BOJHBI, TPOM-
KOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, TTOKA3aTeIIb MPEIOMIICHUS CPEIBI), TIPH
OTIMCAHUU TTPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCTIOJIb3yEeMbIX BEJTUYHH, 0003HA-
YEHUS U eIUHUIIBI PU3NUECKUX BEITMYUH, HAXOIUTH (POPMYITbI, CBA3BIBAIOIINE JAaHHYIO
(GUBUYECKYIO BETMYHHY C APYTUMHU BETUYHMHAMH, CTPOUTH TpaprKH N3YICHHBIX 3aBUCH-
MOCTeH (PU3UYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJl, GPU3UYECKHE SBIICHUS U MPOIIECCHI, UCTIOJIB3YsI 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNIEPIIO3UIUU CHUII,
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MPUHLINAIT OTHOCUTeNbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPAKEHUS U TIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsS0BOT0 U MacCOBOTO
YHCeI MIPU ATACPHBIX PEAKIHX, IPH ITOM JIaBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA U
3aMMChIBATh €T0 MATEMAaTHYECKOE BBIPAXKECHUE;

O0BSICHATH (PU3NUECKUE TIPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyaluit
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUYUHHO-CIIECJICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKUX IIaroB ¢ ONOPOH Ha 2—3 M3y4EeHHBIX CBOICTBA
bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7a4u (OMUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS
3a[]a4 3aIMChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIONINE WIIM M30BITOYHbIE JJaH-
HbIE, BEIOWpATh 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JJIs PELICHUSs, IPOBOIUThH PACUETHI U
OLICHUBATh PEAIMCTUYHOCTh MOJYYECHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBI;
pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB,
HCIIOJIB3YS OIMCAaHUE UCCIEAOBAHNUS, BBIIEAThH MPOBEPIEMOE MPEANOI0KEHUE, OLICHH-
BaTh IPABWJILHOCTD MOPSIJIKA IPOBEICHUS UCCIIEOBAHUS, J€NIaTh BBIBOIbI, HHTEPIIPETH-
pOBaTh Pe3yNbTaThl HAOIOIEHUHN U OIBITOB;

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUI WU (PU3NIECKUX CBOHCTB Tell
(u3yueHme BToporo 3akoHa HploToHa, 3aKkoHa COXpaHEeHHs SHEPTUH, 3aBUCUMOCTD TIEePH-
0J1a Koyie0aHul MPY>KUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U He3a-
BHUCHUMOCTb OT aMILTUTY/IbI MaJIbIX KOJICOAHU, TPSIMOIHMHEHHOE pacpOCTpaHEHUE CBETA,
pas3ioxeHue 0eloro CBeTa B CIEeKTp, U3y4eHHE CBOMCTB U300paskeHNUs B TUIOCKOM 3€pKa-
JIe ¥ CBOMCTB M300pakeHUs MIpeIMeTa B COOMPAIOIIEH JIMH3E, HAOII0ICHUE CIUTOIIHBIX U
JMHEWYATHIX CIIEKTPOB U3TYUYEHHS): CAMOCTOATEIBHO COOUPATh YCTAHOBKY M3 H30BITOY-
HOro Habopa 000PYAOBaHUS, OTIMCHIBATH X0/ OTIBITA U €T0 PE3YIbTAThl, POPMYIUPOBATH
BBIBOJIBI;

IPOBOJUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNeNsisi CpeJHee 3Have-
HUE U3MEPSIeMON BeIMUMHBI (POKYCHOE pacCTOSTHUE COOMparolei JTHH3bI), 000CHOBHI-
BaTh BHIOOP crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKIX BEIIMYHMH C HCIIOJIb30BAHUEM TIPSI-
MBIX H3MEPEHHH (3aBUCUMOCTh IIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
HAYaIbHOM CKOPOCTH, TIEpHOa KOJIeOaHn MaTeMaTHUECKOTO MasiTHUKA OT JJTMHBI HHATH,
3aBHCHUMOCTH YTJla OTPaKEHUs CBETa OT YyIJla MaJeHUs U yriia MpeIoMIEHHs OT yriia na-
JIeHH): TUITAHUPOBATh UCCIIEI0BAHNE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PUKCHPO-
BaTh PE3yJbTAThI MOJyUYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH B BUJE TAOIUI] U
rpauKoOB, JeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUYECKUX BEITMUUH (CPEIHSSI CKOPOCTh U yCKOpe-
HUE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaleHus], KECT-
KOCTb MPYKUHBI, KO3()DUIIUEHT TPEHUs CKOIbKEHHs, MEXaHHuecKasi paboTa U MOIII-
HOCTb, YaCTOTAa U NMEePHOJ] KoJeOaHHi MaTeMaTHUYECKOr0 U MPY>KUHHOTO MasTHUKOB, OII-
TUYECKasi CHJia coOMparomeil TMH3bI, paAMOaKTUBHBIN (OH): MUIIAHUPOBATh U3MEPEHUS,
cOOMpaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUs, CIeys Peuio-
KEHHOM MHCTPYKIIMH, BBIYUCIIATH 3HAYCHNUE BEIMUMHBI U aHAJTM3UPOBATh MOJyUECHHBIE
PE3YJBTATHI C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHI;

coOiroaaTh MpaBuiia TEXHUKU 0€30IaCHOCTHU IpU padoTe ¢ 1abopaTOpHBIM 000pyA0Ba-
HUEM;
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e Pa3INYaTh OCHOBHBIE IPU3HAKH U3YYEHHBIX (PU3MUECKUX MOJENeil: MaTepuanbHas To4Ka,
abCoIIOTHO TBEPOE TENO, TOUCUHBIN HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH34, IUIaHETapHast
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O 511pa;

e  XapaKTEpU30BaTh IPUHLHUIIBI IEHCTBUSA NU3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB
C OIIOPOH Ha UX ONMCAHUS (B TOM YHUCIIE: CIIUIAOMETP, JaTUUKH [1OJI0OKEHUSI, PACCTOSIHUS
U YCKOPEHHsI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIAPaT, ONTUIECKHE CBETOBOIBL,
CHEKTPOCKOII, I03UMETP, Kamepa Buibcona), HCIob3yst 3HAHUS O CBOWCTBaX (hu3nde-
CKUX SIBICHUH ¥ HEOOXO0auMbIe (PU3MYECKre 3aKOHOMEPHOCTH;

e  HCIOJI30BaTh CXEMbI U CXEMATUYHbIC PUCYHKU U3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX PUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PELICHUH y4eOHO-
NPAaKTUYECKHX 33/1a4, ONITUYECKUE CXEMBI JJISl IIOCTPOCHUS N300paKEHUH B TNIOCKOM
3epKajie ¥ coOuparoLe J1H3e;

e IIPUBOAUTH NPUMEPHI (HAXOIUTHh HH(POPMALIHIO O IPUMEPAX) IPAKTUYECKOTO HCII0JIB30-
BaHUs (PU3MUECKUX 3HAHUH B NOBCEHEBHOM KU3HU JUIsl oOecrieueHust 0€3011acHOCTH MPH
oOpaleHnu ¢ npudopaMu U TEXHUUECKUMH YCTPOHCTBAMM, COXPAHEHUS 3I0POBbsI U CO-
OJIF0JIEHHS HOPM 3KOJIOTHYECKOT0 TOBE/IEHUS B OKpYXKatolel cpene;

e  OCYILECTBJIATh MOUCK MH(OpMaIUK pusnueckoro coaepxanus B IHTepHeTe, caMocTos-
TEJIbHO (POPMYIUPYsI TOMCKOBBIH 3a1poc, HAXOUTh YTH ONPEEICHHs JOCTOBEPHOCTH
HOJY4YEeHHOM HH(pOpMalUU HAa OCHOBE UMEIOIIMXCS 3HAHUN M JOTIOJIHUTEIbHBIX UCTOY-
HUKOB;

e  HCHOJb30BATH IPU BBHIOJHEHUN YUEOHBIX 3a/laHUI HAyYHO-TIONMYJISIPHYIO JIUTEpaTypy
(bu3nUecKoro coxepkaHus, CpaBOUHbIe MaTepUalbl, pecypchl ceTi HTepHeT, BiaaeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OAHON 3HAKO-
BOW CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHNUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOT0 COACpKAHUSL, TyOJIMYHO NPECTABIATh PE3YIIbTa-
ThI IPOEKTHOW MJIM UCCIIEOBATEIBCKON AEATENBHOCTH, IIPH 3TOM I'PAMOTHO MCIIOJIB30-
BaTh U3YYEHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro paszena (PU3UKU U COPOBOXKIATh
BBICTYIUIEHHE IIPE3EHTALMEN ¢ YYETOM OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

3. TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

7 KJIIACC
Ne | HaumeHnoBanue pas- KonnuecTBo yacos OnexkTpoHHbIE (IU(PPOBLIE)
1/0 | I€TIOB U TEM IIpO- Bcero | Konrposbhbie | [IpakTudeckue | 00pa3oBaTelbHbIE PECYPCH
TpaMMBbl paboThl paboThI
Paznen 1. ®u3uka 1 e€ poJib B NO3HAHMH OKPY/KAIOLIEro MUpa
1.1 | ®usmuka - HayKa O 2 bubnuoreka LJOK
MPUPOJIC https://m.edsoo.ru/7f416194
1.2 | dusnyeckne BEIHUUN- 2 1 bubmnuoreka LIOK
HBI https://m.eds00.ru/7f416194
1.3 | EcTrecTBeHHOHAY4HBIN 2 1 Bbubmuorexa LHOK
METOJI TO3HAHUS https://m.edso0.ru/7f416194
Hroro no pasaeny 6
Paznen 2. IlepBoHayajibHble CBeIEHNs 0 CTPOEHUH BelllecTBa
2.1 | CtpoeHue BemecTBa 1 bubmmotexa [IOK
https://m.edso0.ru/7f416194
2.2 | JIBMKCHHUE U B3aUMO- 2 1 bubmuoreka LIOK
IeicTBUE YaCTHUIL Be- https://m.eds00.ru/7f416194
11ecTBa
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2.3 | ArperartHsie coCTOS- 2 Bubmuorexa LHOK
HHS1 BEIIECTBA https://m.edso0.ru/7f416194
HWroro mo paznemy 5
Paznen 3. /IBu:keHue u B3auMo/IeiicTBHE TeJl
3.1 | MexaHuuyeckoe JIBU- 3 Bbu6mmoreka IJOK
KEHHE https://m.edso0.ru/7f416194
3.2 | Uuepmus, macca, 4 1 bubmunoreka IIOK
IJIOTHOCTD https://m.edsoo.ru/7f416194
3.3 | Cuia. Bunsl cun 14 1 2 bu6mmoreka IJOK
https://m.edso0.ru/7f416194
HWroro no pazaeny 21
Pasnen 4. laByienue TBEPABIX TeJl, ;KUIKOCTEH 1 ra3oB
4.1 | Nasnenwue. [lepenaua 3 Bubmuoreka LJOK
JaBIICHUS TBEPIbI- https://m.edsoo.ru/7f416194
MH TeJIaMH, KUIKO-
CTSMH U Ta3aMH
4.2 | JlaBneHue KUAKOCTH 5 bubnmnoreka [IOK
https://m.edso0.ru/7f416194
4.3 | AtmocdepHOe naBie- 6 bubmmorexa [IOK
HHE https://m.edso0.ru/7f416194
4.4 | JlelicTBUE )XUIKOCTH 7 1 3 bubnuoreka [IOK
W ra3a Ha MorpyxeéH- https://m.eds00.ru/7f416194
HOE€ B HUX TEJIO
Hroro no pazaeny 21
Pa3znen 5. PaGora u MOIIHOCTB. JHeprus
5.1 | PaboTa 1 MOIIHOCTh 3 1 Bu6nnoreka [JOK
https://m.edso0.ru/7f416194
5.2 | IlpocThiec MEXaHU3MBI 5 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
5.3 | Mexanuueckas »HEp- 4 1 1 bubmmorexa [IOK
rust https://m.edso0.ru/7f416194
Wroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB
8 KIIACC
Ne | HaumeHnoBanue pa3- | KonmdecTBo yacos OnexkTpoHHbIE (IU(PPOBLIE)
/Tl | I€TIOB U TeM IIPO- Bcero | Konrposbabie | [IpakTudeckue | 00pa3oBaTelIbHbIE PECYPCHI
TpaMMBbI paboThl paboThI
Pasnen 1. TenJioBble siBJIeHHUS
1.1 | CrpoeHnue u cBoii- 7 Bubmuorexa [JOK
CTBAa BEIIECTBA https://m.edsoo.ru/7f4181ce
1.2 | TenmoBsIe TpoIieC- 21 1 5 Bu6nmoreka [JOK
Chl https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pasnes 2. DnekTpryecKHe H MATHUTHBIE SIBJICHUSI
2.1 | Dnekrpuueckue 3a- | 7 1 Bbubnuoreka LHOK
psiibl. 3apsuKeHHBIE https://m.edsoo.ru/7f4181ce
TeJa U UX B3aUMO-
JIeHCTBUE
2.2 | Ilocrosaubrii smek- | 20 1 7 bubmuoreka LIOK
TPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHbIE SBJIC- 6 1 15 bubmuoreka LIOK
HUSI https://m.edsoo.ru/7f4181ce
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2.4 | DnektpomarHutHas | 4 Bubmuorexa LHOK
HHIYKIVS https://m.edsoo.ru/7f4181ce

HUroro no pazaeny 37

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO | 68 3 145

YACOB

9 KJIACC

Ne | HaumeHoBaHue KonnuecTtBo yacos OnektpoHHbIE (TU(POBHIE)

/Tl | pa3zieNioB ¥ TeM Bcero | Kontpomnsnsie | I[Ipaktudeckue | 00pa3oBaTeIbHbIE PECYPCHI
MIPOTPaMMBI paboTHI paboTHI

Pa3zjen 1. Mexannueckue siBJeHUs!

1.1 | Mexanuueckoe 10 1 Bbu6mmoreka IJOK
JBU)KCHHUE U CIIO- https://m.edsoo.ru/7f41a4a6
COOBI ero ornmca-

HUS

1.2 | B3aumopeticTBre 20 1 3 bubnunoreka LIOK
Tel https://m.edsoo.ru/7f41a4a6

1.3 | 3akoHBI coxpaHe- 10 3 bubmmorexa [IOK
HUSI https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny 40

Pa3znen 2. Mexannueckne KoJ1e0aHusi M BOJIHBI

2.1 | Mexanudeckue 7 3 Bu6nnoreka [JOK
KoJIe0aHHs https://m.edsoo.ru/7f41a4a6

2.2 | MexaHuueckue 8 1 3 bubaunoreka LIOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6

Hroro mo pa3geny 15

Pa3nen 3. DeKTpOMarHuTHOE 1M0JI€ H YJIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnekrpomarautHoe | 6 2 bubnuoreka [IOK
T0JI€ ¥ DIICKTPO- https://m.edsoo.ru/7f41a4a6
MarHUTHBIE BOJIHBI

Hroro no pazzaeny 6

Pasnen 4. CBeToBbI€ IBJIEHUS

4.1 | 3axkoHBI pacnpo- 6 2 Bbubmuorexa [JOK
CTpaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6

4.2 | JIuu3sel 6 3 bubmmoreka IIOK
Y ONTUYECKHE TIPH- https://m.edsoo.ru/7f41a4a6
OopBI

4.3 | Paznoxenue Oemno- | 3 2 bubmmoreka LIOK
'O CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny 15

Pa3znen 5. KBantoBble siBJIeHHS

5.1 | Uciyckanue u o- | 4 1 bubnuoreka LJOK
TJIOIIEHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 | Crpoenne atomHO- | 6 1 bubmorexa [JOK
TO spa https://m.edsoo.ru/7f41a4a6

5.3 | Slnepubie peakuuu | 7 1 1 bubnmuoreka IIOK

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

Wroro no pazneny 17

Pasnea 6. IloBTopuTe1bHO-00001IAK0IINH MOAYJIb

6.1 | IloBTOpenue u 9 2 Bbubmuorexa LHOK

0000111eHHE CO-
JepKaHuUs Kypca

¢u3uku 3a 7-9

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

Htoro no pazaeny

OBLIEE KOJIMYE-
CTBO HACOB
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