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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs COCTaBJIeHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHMK K pe3yiabTaTaM OCBOSHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTesbHOM Tporpammel, nipeactaBieHHbIX B DT'OC OO0, a takke ¢ yuérom ¢enepaibHON
paboueii mporpammbl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.

Coneprxanue mporpaMMel o (U3UKE HAIPaBICHO Ha (hOpPMUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYarOmMUXCs M OPraHM3aLMUI0 M3Y4eHUs (DM3MKH Ha JEATeIbHOCTHOW OCHOBe. B
nporpaMme 1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YYe€OHOrO WpeIMeTa B pealln3aluu
tpeboBannii PI'OC OOO K mMIAaHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pPe3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIC CBSI3U €CTECTBEHHOHAYUHBIX YIEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[Iporpamma mo Qu3MkKe ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuana Io rojaaMm
oOyueHuss (o Kiaccam), TpeajIaraeT MTPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS NMPEAMETHOTO COAEPKaHUs U yUETE BO3PACTHBIX 0COOEHHOCTEH
00yJaronuxcs.

[Iporpamma no ¢u3uke pazpadoTaHa C IeJIbI0 OKa3aHUsI METOJMYECKON OMOIIN YUYUTENIO B
co3aHuu paboydel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

dwusuka SBISETCS CHCTEMOOOPA3YIOMUM JUIsi €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MTOCKOJIbKY (DM3WYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB M SIBICHWA, U3y4aeMbIX XHMHEH,
Ouonorueit, actpoHoMueld U ¢uznyeckoil reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCTaBiseT Haubosee sCHble 00paslibl NPUMEHEHHs HAaydyHOTO METoJa
MO3HAHUS, TO €CTh CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a1a4 (PU3NUECKOro 00pa3oBaHHS B CTPYKType oOIero oOpazoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAMOTHOCTM U MHTEpeca K Hayke Y
00yJaronuxcs.

WN3yuenne ¢usukn Ha 0a30BOM YpOBHE IMIPEIIOJiaraeT OBJaJEHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YyIOUUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

Hay4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JJaHHBIC U UCIIOJIH30BaTh HAYUHbIE JOKA3aTEeIbCTBA AJISl IOJTyYCHHS BBIBOJIOB.

Henu wu3ydenuss ¢Gu3MKM Ha YPOBHE OCHOBHOTO o001Iero oOpa3oBaHUsl OINpEAeTCHbl B
Konuenuun npenoaaBanust yueOHoro mnpenmera «®Pusnka» B 00pa3oBaTENbHBIX OpraHU3aIUSIX
Poccuiickoit ®enepauuu, peanu3yroUMX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE POTrPAMMEI,
yTBepKI€HHON pemenueM Kosuterun MunucreperBa mnpocBeienus Poccuiickonn ®eneparuu
(mpotokoun ot 3 nekadpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus PpU3NKH:
proOpeTeHne HHTEpeca U CTPEeMIICHHS 00yJaloNIuXCs K HAYy9YHOMY U3YUEHUI0 IPUPOJIbI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJIe MO3HaHUSA U (HOPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

(opMupoBaHHE HAyYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa N3yuyeHHUs OCHOB CTPOCHMS MAaTE€pUu U
(byHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

(dbopMupoBaHHE MPEACTABICHUNA O POM (PU3MKM Al PAa3BUTUS JPYTrMX €CTECTBEHHBIX Hayk,
TEXHUKH ¥ TEXHOJIOTHUH;

pa3BUTHE MPEACTaBICHUI O BO3MOXKHBIX cdepax Oymaymied npodeccHoHanbHOW IesATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTiKeHue 3TUX Lielel MporpaMmbl o (pU3HMKe Ha YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
o0ecrieunBaeTcsl pelIeHUEeM CIeIyIoINX 3a1a4:
npuoOpeTeHnue 3HAaHMKM O JMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



npuoOpeTeHue yMEHHH ONMCHIBATH U OOBACHATH (U3NYECKUE SBICHHUS C HCIOJIb30BaHUEM
MOJIyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEHIINX pacuéTHBIX 3aJad C HCIOJIb30BaHHWEM (PH3MUECKUX
MO/IeJIel, TBOPUECKUX M MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUI HAOIIOAaTh MPUPOIHBIC SIBJICHUS U BBIIOJIHATH OTBITHI, JTJaOopaTopHbie paboThI
Y SKCTIEPUMEHTAIIbHBIEC UCCIIETOBAHMS C MCIIOJIb30BAHIEM U3MEPHUTEIBHBIX IIPHOOPOB;

OCBOCHHE IPUEMOB PabOTHI ¢ HHpOpMaInHel GU3NIECKOTO COIepIKaHus, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JIOCTWKECHUAX (PU3HMKH, aHATTU3 M KPUTHUECKOE OIICHUBAHKE HH(POPMALINH;
3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHON JIEATEIHHOCTH, CBSI3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3HUECKON HAYKH.

Ha w3yuenue ¢usuku (0a30BBI ypOBEHb) HAa YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHUs
oTBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 vaca B Henenio).

[Ipennaraemsplil B mporpamMme 1no (pu3uKe rnepeueHs J1ad0opaTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATeNbHBIN XapaKkTep, yYUTEIbh JellaeT BHIOOP MpOBENEHHs 1a0OpaTOpHBIX padoT u
OTIBITOB C YYETOM HHIUBHIYaTbHBIX OCOOCHHOCTEH OOYUJaIOMIMXCs, CIHCKA YKCTIEPUMEHTATBHBIX
3aJJaHNH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJIapCTBEHHOTO dK3aMeHa 10 (hU3UKe.

COILEP KAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®usuka u €€ posib B NO3HAHUM OKPY:KAOUIEro MUPA.

®uszuka — Hayka o mpupone. fABieHus npuponabl. Ouznueckue SBJICHUSA: MEXaHUYECKHUE,
TEIUJIOBbIE, 3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeNMWUMHBL M3Mmepenue ¢usznuecknx BeauduH. Duzudeckue mTpuOOPHI.
[TorpemHocTs 3MepeHuil. MexayHapoHas CUCTEMA €IUHUIL.

Kak ¢u3uka u npyrue ectecTBeHHbIE HAYKU U3y4aloT IpUpoly. EcTecTBeHHOHAYYHBIN METOT
MO3HAHUS: HAa0JI0/IeHUE, IOCTAHOBKA HAyYHOTO BOMPOCA, BHIABMKEHHE TUIIOTE3, SKCIIEPUMEHT IO
MIpOBEpKE TUMNOTEe3, 00bsicHeHue HalmogaeMoro siBneHus. Onucanue (U3MUECKUX SIBICHUN C
MTOMOIIBIO0 MOJIEICH.

emoncmpayuu.
1. MexaHuueckue, TeIIOBbIC, JEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usuueckue mpuOOpPHl U TMpoIleaypa MNPSMBIX H3MEPEHHH aHAJIOTOBBIM U IH(PPOBBIM
pudopoM.
Jlabopamopnuie pabomel u onvimel.
OrnpezeneHre EeHbl JSICHHS KaJIbl HK3MEPUTEILHOTO TIprbopa.
H3mepenne paccTosiHUil.
N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeJa.
Onpenenenue pa3MepoB MaJIbIX Te.
N3mepenue TemrepaTypbl MpU TOMOIIM JKUIKOCTHOTO TepMOMETpa U JaTyMKa
TEMIIepaTyphbl.
6. IlpoBenenue wuccrneqoBaHUMA N0 MPOBEPKE TUIOTE3bl: JAIBHOCTh TOJIETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJBbIIIE BBICOTA MyCKa.
Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHUHU BellecTBA.
CrtpoeHue BellecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOIIUE TUCKPETHOE
CTPOEHHUE BEIIECTBA.
JIBuxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JIBHXKEHHMS YacTHI] C TeMIIEpaTypou.
BbpoynoBckoe nBmwxkenue, auddy3us. BzaumopaelcTBUe dYacTUI[ BEIIECTBA: MPHUTSHKEHUE W
OTTaJIKUBAHUE.
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ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOCHME Ta30B, JKUJAKOCTEM U TBEPIBIX
(kpucTayuinueckux) Ten. B3auMocBs3b MeXIy CBOHCTBAMM BEUIECTB B pPa3HbIX arperaTtHbIX
COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUIM BOIBI.

emoncmpayuu.
1. HaGnronenue OpOyHOBCKOTO JIBMKEHHUSL.
2. Hab6mronenue nuddys3un.
3. HaOmronenue sBieHUH, OOBSICHSIOMIMXCS HPUTSHKEHUEM WM OTTAJIKUBAHHUEM YacCTHIL
BEIECTBA.
Jlabopamopuwvie padbomot u onvimel.
1. OneHka quaMeTpa aToMa METOI0M PsIOB (C UCTIONb30BaHUEM (hoToTrpadmii).
2. OnbITHI 110 HAOJIOIEHUIO TETVIOBOTO PACHIMPEHHUS TA30B.
3. OmnbIThI 110 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikenune u B3anmMojeiicTBue TeJl.

Mexannueckoe BUkeHue. PaBHoMepHOe 1 HepaBHOMepHOeE ABMkeHne. Ckopoctb. CpenHss
CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. PacuéT myTu v BpeMeHu IBUKEHUS.

SBnenue wHepHMHU. 3aKOH HHEPIWU. B3aumoneWcTBUE Tell KaKk NPUYUHA W3MEHEHUS
CKOPOCTH JBI)KEeHMsI Tel. Macca kak Mmepa uHepTHocTu Tena. IlnoTHocts BemiectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuta kak XxapakTepHuCTHKa B3auMoaercTBus Tesl. Cuia ynpyrocTtH 1 3akoH ['yka. M3smepenue
CHJIBI C TOMOUIBIO TMHAMOMETpa. SIBJieHNe TATOTeHMs U cuiia TsbkecTu. Cuia TSHKeCTH Ha JIPYTuX
mnaHerax. Bec tema. HesecomocTs. CrokeHHWe CuWi, HalpaBIE€HHBIX IO OJHOM MPSAMOM.
PaBHonelicTByromas cui. Cuiia Tperus. TpeHue CKoJIbKEHUs U TpeHue Mokos. TpeHue B mpupoie
U TEXHUKE.

emoncmpayuu.
Habmonenne MexaHu4ecKoro IBHKEHHS Tela.
H3Mepenne CKopocTu MPSAMOJIMHENHOTO JBUKECHHUS.
Habmonenue siBjeHMUs] HHEPIUH.
Habmtonenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TeTl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.
CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnuwie pabomel u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHUs (IIapuKa B >KUIKOCTH, MOJETHU
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jaiee).
2. Ompegnenenue cpenHell CKOPOCTH CKOJbKEHUS Opycka WM IIapuka MO0 HAKIOHHOU
MJIOCKOCTH.
3. OmpexeneHue MIOTHOCTU TBEPAOTO TEA.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBHUCUMOCTh pacTsDKeHus (Aedopmariuu) OpYKUHBI OT
MIPUIJIOKEHHOM CHIIBI.
5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbh CHJIbI TPEHHUS CKOJBXEHHUS OT Beca Tena U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHbIIIEHUSI U YBeIHUEHUs NaBieHus. JlaBneHue rasa. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBinenust TBEPABIMH TeaMH, KUIKOCTIMH U
razamu. 3akoH [lackans. IIHeBMaTnueckue MamuHBL. 3aBHUCHUMOCTH JIaBJIEHUSI JKUJIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOraromuecs cocyabl. [ uapaBmuyeckie MeXaHUu3MBbl.

Atmocdepa 3emnn u arMocdepHoe AaBiieHue. [IpUUYUHBI CYIIECTBOBAHUS BO3IYITHOM
obomoukn 3emmu. OmbiT Toppuuermmu. M3mepenue arMochepHOro AaBleHUS. 3aBUCUMOCTh
aTMOoCc(epHOTo JaBJICHUS OT BBICOTHI HaJl ypoBHEM MopsL. [Ipubopsl ams nu3mepenus arMochepHoro
JaBJICHUSI.
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1.

JleiicTBHME KUIKOCTH M ra3a Ha NOrpyKEHHOE B HUX Teslo. BrlTankuparomas (apXxumMeoBa)
3akoH Apxumena. [lnaBanue Ten. Bo3gyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHus )KUIKOCTBIO U Fa30M.

CooOmaromuecst COCY/Ibl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTByst aTMOC(HEPHOTO TaBICHUSI.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YACTH Tejla M IJIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEJ: TUIABAaHUE WJIW MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOIIEHHUS
IUIOTHOCTEW TeJIa U )KUIKOCTH.

Jlabopamopubvie padbomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YAaCTH
Tena.
Ornpenenenre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.
[TIpoBepka HE3aBUCUMOCTH BBITAIIKABAIOLIEH CHIIBI, IEHCTBYIOIIECH HA TEIO B )KUJIKOCTH, OT
Macchl Tela.
OMnBITHL, TEMOHCTPUPYIOLIUE 3aBUCHMOCTD BBITAJIKABAKOLIEH CUJIBI, JEHCTBYIOLIEH HA TEJIO
B JKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YaCTH TeJIa M OT TJIOTHOCTH JKHIKOCTH.
KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBAHUE JIOJKHM M ONpeIeieHue €€
TPy30MOABEMHOCTH.

Pa3znesn 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanuveckasi padota. MOIIHOCTS.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs phlvara.

[IpuMeHeHnne mpaBuIa paBHOBECHS phluara K 06J0Ky. «30s0Toe mpaBuio» Mmexanuku. KIT/] mpocTteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexaandeckas OHCPI'Us. Kunernueckas n IMOoTCHIMAJIbHAsA SHCPIrus. HpeBpameHHe OJJHOI'O

BHJa MEXaHUYeCKOM OHEPIruu B ﬂpyFOﬁ. 3aKoH COXpaHCHUA SHEPIUHU B MEXAHUKCE.

1.

emoncmpayuu.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenuie pabOThl CUJIBI TPEHUsS MPU PABHOMEPHOM JABW)KCHHH Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaoBHil paBHOBECHS pbluara.
3. UMsmepenue KIIJl HaKIIOHHOM MJIOCKOCTH.
4. W3yuyeHue 3aK0HA COXPAHEHUS] MEXAHUYECKOU SHEPIUH.
8 KUIIACC

Pazngen 6. TensioBble IBJICHUS.
OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOpHH CTPOEHUS BemiecTBa. Macca u

pasMEpbl aTOMOB U MOJICKYII. OHBITBI, IMOATBCPKAAOIINEC OCHOBHBIC IMOJIOKCHUA MOJICKYIISIPHO -
KUHETHYECKOM TCOpHU.

Moaenu TBép,Z[OFO, KHUIKOTO U 1"8.3006p8.3HOFO COCTOSIHUM BEIIIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC u

aMOp(bHLIC tena. O0bsICHEHHE CBOWCTB ra3oB, JKUIKOCTEN U TBépI[BIX TEJI Ha OCHOBE ITOJIOXKCHMIA



MOJIEKYJISIDHO-KUHETHYECKOH Teopud. C(CMmauumBaHuME U KalWUIpHbIE sABJIEHUA. TeroBoe
paciIupeHue U CxKaTHeE.

Temneparypa. CBsi3p TeMmmeparyppl CO CKOpPOCTbIO TEIUIOBOTO JIBUJKEHUS YacCTHIL.
Buyrpennsis sneprus. CriocoObl UI3MEHEHMS] BHYTPEHHEN SHEPTUU: TEIUIONEepeaaya U COBEPLICHHE
paboTbl. Bujipl Temonepenauu: TEMIONPOBOIHOCT, KOHBEKIUS, U3TyYECHHUE.

KonuuecTtBo TemnoTel. YjaenbHas TEIIOEMKOCTh BelleCTBA. TemooOMEH U TEmIoBOE
paBHOBecHE. YpaBHEHHUE TeIuloBOro OanaHca. IlmaBneHue M oTBepAeBaHUE KPUCTAIUIMUECKUX
BEIIECTB. YelbHas TemioTa IwiaBieHus. [lapooOpasoBanue u KouaeHcanus. Mcnapenwue.
Kunenue. VYnaenbHas Ttemiota mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIEHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocte Bo3ayxa.

OHeprus TOIMBA. Y ieibHast TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TemnoBbix nsurateneir KIIJ[ TtemmoBoro nsurarens. Temsosble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBpallleHUs] SHEPTHH B TEIUIOBBIX MTpOlieccax.

Jemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO IBIYKEHUS.
Ha6mronenue auddysun.
HaGnronenue siBneHnit cMaunBaHUs M KalTWJUTSIPHBIX SIBICHUI.
HaGnronenue TenioBoro pacuiupeHus Te.
N3menenue naBneHus raza Mpu M3MEHEHUH 00bEMa M HArpEeBaHUH UITH OXJIAXKICHUH.
[IpaBuna n3mMepeHus: TeMmepaTypsbl.
Bunael Tenonepenayu.
OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUTaMH.
10 CpaBHeHME TEMIOEMKOCTEN pa3InyHbIX BEIIECTB.
11. HaOronenne KAIeHus.
12. HaGnroieHre noCcTosSHCTBA TEeMIIEpaTyphl MY IIaBJICHUU.
13. Moaenu TEIUIOBEIX ABUTATEIIEH.
Jlabopamopnuwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKECHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIIJIOBOIO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenue AaBleHUs BO3yXa B OalsIOHE MITPHILIA.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JJABJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHus
WM OXJIQXKICHUS.
6. IlpoBepka rumore3bl JUHEHHOW 3aBUCUMOCTU JJIUHBI CTOJOMKA IKHIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphbl.
7. HaOnromenue W3MEHEHHUs BHYTPEHHEH SHEpPrud Tela B pe3yibTare TeIlomepenadynd |
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUITMBAHUH XOJOIHOW U TOPSYEii BOIBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METATUYECKUM IHIIHHAPOM.
10. OnpeneneHue yaeabHON TEMIIOEMKOCTH BEIIECTBA.
11. WccnenoBanue npouecca UCHapeHHus..
12. OnpeneneHue OTHOCUTENbHON BIAXKHOCTH BO3AyXa.
13. OmnpeneneHue yAenbHOM TEMIOTHI IIABICHUS JIbA.
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Pazpnen 7. DilekTpuyeckne 1 MATHUTHbIE SIBJICHHS.

Dnektpuzanus Tel. J[Ba pojaa aleKTpUUecKUX 3apsioB. B3aumoaeiicTBue 3apspkeHHBIX TEIT.
3akon KynoHna (3aBUCHMOCTH CHJIBI B3aUMOJCUCTBUS 3apsKEHHBIX TENl OT BEJIMYMHBI 3apsiioB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe mnosie. Hanpsok€HHOCTh anekTpuueckoro mnotiss. [IpuHuun cyneprno3uruu
ANIEKTPUYECKHX I0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DIIeMEHTAPHBIN dlieKTpuueckuii 3apsaa. CTpoeHue atoma.
[TpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHMUS AJIEKTPUUECKOTO TOKa. McTouHMKH
MMOCTOSTHHOTO TOKa. JIeWCTBHUS 3IIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass unenb. Cuia Toka. OnekTpuyeckoe HampspkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. YJIEJbHOE COMpPOTUBIEHUE BemiecTBAa. 3akoH Owma g ydacTka  IICTH.
[TocnenoBarenbHOE U ApALIETHFHOE COSUHEHNE TIPOBOTHUKOB.

PaboTa 1 MOITHOCTH AMEKTpUUEeCcKOTo ToKa. 3akoH J[koyns—JIeHna. DiekTpuueckue 1enu u
MOTPEOUTEINHN AIIEKTPUUECKOM dHEeprun B ObITy. KopoTKoe 3aMbIkanue.

[TocrostHHbIE MarHuThl. B3anMMoAECTBHE TOCTOSHHBIX MAarHUTOB. MAarHMTHOE TIOJIE.
MaruauTHO€ nojie 3eMJIM U €ro 3Ha4YeHHe IS KkU3HUA Ha 3emuie. OnbIiT Dpcerena. MarnutHoe mnoJie
AIEKTPUYECKOTO TOKA. [I[puMeHeHne aIeKTpOMarHuToB B TEXHUKE. J[efiCTBHE MAarHUTHOTO IOJIs HA
MMPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTeh MOCTOSIHHOTO TOKa. VICTIOIB30BaHMe 3IEKTPOABUTATENEH
B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHue  SIEKTPOMArHUTHOM  mHAykuumu. I[lpaBwino  JleHma.
OnekrporeHeparop. CrnocoObl TOJYYEHHS JJIEKTPUUYSCKON HHEPrUH. OJIEKTPOCTAHIIMHM Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.
DIeKTpu3anus Tell.
JIBa pojia ANEeKTPUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBUE 3JIEKTPOCKOIIA.
DNeKTpoCcTaTUYEeCKass UHIYKLUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH OCTOSTHHOTO TOKA.
JIeCcTBUS 3JIEKTPUUECKOTO TOKA.
. DNEeKTPUYECKUHN TOK B KUJIKOCTH.
. I'a30BBIH pazps.
. I3MepeHnune cuibl Toka aMIepMeTpoM.
. I3MepeHnune 31eKkTpruuecKoro HanpspKeHHs BOJIbTMETPOM.
. PeocTat u MarasuH conpoTHBICHUIA.
. B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBanre HEBO3MOXKHOCTH pa3JIEIeHUs MOJIFOCOB MarHuTa.
. MonenupoBaHrie MarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.
. OmsIT Opcrena.
. MaruutHoe noJsie Toka. DJIEKTPOMAarHur.
. JlelicTBME MarHUTHOIO MOJIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTPOIBUTaTelb MOCTOSIHHOTO TOKA.
. MccnenoBanue sBieHUs IEKTPOMArHUTHOM UHTYKIUU.
. OnbiTel @apanes.
. 3aBUCUMOCTb HAMPABJICHUS] MHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOZHUKHOBEHHUSI.
. DNeKTpOoreHepaTop MOCTOSIHHOTO TOKa.
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Jlabopamopusie padbomot u onvimel.
OnbITHI 10 HAOTIOACHUIO JICKTPU3AINH T MHIYKIIUEH U IPU CONTPUKOCHO BEHUHU.
HccnenoBanue NelCTBUS 3JIEKTPUYECKOTO MOJISI HA TPOBOJAHUKH U JIUJICKTPUKH.
COopka u poBepKa padOTHI IEKTPHUECKOH IETH MTOCTOSTHHOTO TOKA.
N3mepenne u perynupoBaHUe CUIIbI TOKA.
H3mepenne u perynmpoBaHue HAPSKECHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MIYLIErO 4Y€pE3 PE3UCTOp, OT CONPOTUBIICHUS
pEe3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE.
7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO COMPOTUBIICHUS MTPOBOIHUKA
OT €ro JJIMHBI, IUIOIIAIN [TOIIEPEYHOT0 CEYEHUS U MaTepHaa.
8. IlpoBepka mpaBWiia CIOKEHUS HANPSHKEHUN MPU MOCIEAOBATEIBHOM COEIUHEHHH JIBYX
PE3UCTOPOB.
9. IIposepka mpaBuiia sl CUJIBI TOKA IIPU NApaAJUIEIIBHOM COEAMHEHUH PE3UCTOPOB.
10. OmnpeneneHue paboOThI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OmnpeneneHre MOUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISIEMOI Ha pe3UCTOpeE.
12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UAYHIETO 4Yepe3 JIAMIIOYKY, OT HAIpSHKEHUS Ha
HEM.
13. Onpenenenue KIIJ[ HarpeBaTens.
14. VccnenoBanre MarHUTHOTO B3aUMOICHCTBHUS TTOCTOSTHHBIX MAarHUTOB.
15. M3ydyeHre MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPH UX 0OBbEIMHEHUH U Pa3/ICTICHUH.
16. UccnenoBanue OeiCTBUA SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnBITHI, TEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM H
MAarHuTa OT CHJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. M3ydeHue nelcTBUS MarHUTHOTO TOJI Ha TPOBOIHUK C TOKOM.
19. KoHcTpynpoBaHue U U3y4eHHE paOOThI JIEKTPOIBUTATEIIS.
20. Uzmepenue KIIJI anekTpoaBUraTeIbHONM YCTAaHOBKH.
21. OnpITBl MO MCCIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW MHIYKLWW: HCCIEIOBAHNE
W3MEHEHN 3HAaYE€HUsI U HANIPABIICHUSI NHAYKIIMOHHOTO TOKa.
9 KITIACC
Paznen 8. Mexannueckue siBJICHHSA.

Mexanuueckoe nBHxeHHe. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBWXEHHUS. PaBHOMepHOe mnpsMoiuHelHoe JBuKeHue. HepaBHOMepHOe
npsAMOJIMHENHOE JBHKEeHHE. CpelHsss M MIHOBEHHAs CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE NpsMosirHEHOe nBrkeHne. CBoOoHOE maneHue. OTmbIThI
lanunes.

PaBHOMepHOE nBIWXKeHUE MO OKpyxkHOCTU. [lepuon u yacrota oOpamienus. JluneitHas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akoH Herotona. Bropoi 3axkon Herorona. Tperuit 3akon Herotona. [Ipuniun
CYIEPIIO3UINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TPEHUsl CKOJIbKEHUs, CUla TPEHUs MTOKOS,
JIpYrue BUbl TPEHHUSL.

Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOTHOTO maieHus. [IBikeHne
naHeT Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecoMOCTh M nIEperpy3Ku.

PaBHOBecue MaTepuaibHON TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynse Tena. M3MeHenune umnyinbca. Mmmynbe cunbl. 3aKOH COXPAaHEHMS] HMMITYJbCA.
PeakTuBHOE NBMKEHUE.

Mexanndeckass paboTa W MoIIHOCTh. PaboTa cui TspkecTH, ynmpyroctd, TpeHus. CBsizb
SHepruu u pabotel. lloTeHIManbHas SHEprus Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[loreHumansHas >Heprusi cxatoil npyxuHbl. Kunernueckast sHeprus. TeopeMa 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKOU SHEPTUH.
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Jemoncmpayuu.

1.

N

I

Habmoienne MexaHu4eCcKoro IBHKEHUS Tella OTHOCHTEIBHO PAa3HBIX TEJ OTCUETA.
CpaBHeHMe MyTeH U TPACKTOPHM ABUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TeJI OTCUETA.

N3mepenue ckopocTr U yCKOPEHHUS IPSMOJIMHENHOTO IBHKEHHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

HaGnronenue nBukeHus Teaa o OKPY>KHOCTH.

Habmroienne MexaHM4ecKHX sIBJICHUM, TPOUCXOAIINX B cucTteMe oTcuéra « Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIIHFHO KaOWHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MACChl TeJla U JICUCTBYIOIIEH Ha HETO CHIIBI.
HaGnronenue paBeHcTBa CHil TpH B3aUMOJICHCTBUN TETT.

N3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHHH.

. Ilepemaya nmnynbca pu B3aUMOJAECUCTBUH TEIL.

. IIpeoOpa3oBanus 3Hepruu Npyu B3auUMOJICHCTBUU TEN.

. CoxpaHeHue uMnysbca pu HEYIPYroM B3auMOJICHCTBUU.

. CoxpaHeHue UMITyJIbca IPH a0COIIOTHO YIPYrOM B3aUMO/ICHCTBHH.
. HaGmronenue peakTUBHOTO IBUYKEHHUSI.

. CoxpaHeHne MexXaHW4eCKOW SHEPruu Mpu cBOOOHOM Ma/IEHUN.

16.

CoxpaHeHre MEXaHHUYECKOW SHEPTUH MPH JBWKEHUU Tena M0J IeUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

© o N o

10.

11.

KoncrpynpoBanue Tpakra Jijisl pa3roHa U JaJbHEUIIEr0 paBHOMEPHOIO JBUKEHUS IapuKa
WM TEJICIKKU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUA Opycka WM JBIKCHUS IIapuKa II0
HaKJIOHHOM MJIOCKOCTH.

Ompenenenrue yCKOPEHHsI Tejda TPH PaBHOYCKOPEHHOM JBWIKEHUW 110 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU INMPU PABHOYCKOPEHHOM JBW)XCHHH 0€3
Ha4yaJIbHON CKOPOCTH.

[IpoBepka TUMoOTE3nl: €CIM MPH PAaBHOYCKOPEHHOM JIBIDKCHHMHM O€3 HadyalbHOW CKOPOCTH
YT OTHOCSITCSl KaK psJl HEUYETHBIX YMCEJI, TO COOTBETCTBYIOIIHME MPOMEXKYTKA BPEMEHHU
OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JAaBJICHHUS.
Omnpenenenue ko3P PuUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTBl  CUIBI  TPEHUS TMPU PABHOMEPHOM JIBIDKCHHHM Tella  II0
TOPU30HTAIBHON TIOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YOPYTOCTH IMpPU TOIBEME Tpy3a C HUCHOJIB30BAHUEM
HEIOABMYKHOIO U IOJIBUKHOIO OJI0KOB.

N3ydeHue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuueckue KoJe0aHNS W BOJIHBI.

Konebarenbnoe nBumxkenne. OCHOBHBIE XapaKTePUCTHKU KoJeOaHWIi: TepHoJ], YacToTa,
aMIuTyna. MareMaTuueckuil W NpYKUHHBIA MasTHUKWA. [IpeBpaiieHue sHepruv mpu
KO1e0aTeIbHOM JIBIDKEHUU.

3aryxaromue koseOaHus. BwiHykneHHble KoneOaHus. Pezonanc. MexaHuueckue BOJHBI.
CBoiicTBa MexaHn4eckux BoJH. [IpogonpHbIe U nonepevyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaneHus. MexaHn4ecKue BOJHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.



Jemoncmpayuu.
Habnronenue xonebaHuii TeJ MO IEHCTBHEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habnronenue BBIHYX/IEHHBIX KOJIeOaHMId U pe30HAHCA.
Pacnipoctpanenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEIN).
Habnroenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYyCTUYECKHI pE30HAHC.
Jlabopamopusie pabomot u onvimel.
1. OmnpezneneHue 4acTOTHI U IEpUOa KOJIeOaHHII MAaTEMaTHUECKOTO MasiTHUKA.
OmnpeneneHne 9acTOTHI U IIEPHOa KOJIeOaHUH PYKUHHOTO MasTHUKA.
3. MHccrnenoBanue 3aBUCMMOCTH TEPHOA KOJICOAHUH MOABEIIEHHOTO K HUTH TPy3a OT JJTUHBI
HUTH.
4. WccnenoBaHue 3aBUCHMOCTH TIEpHO/Ia KOJIEOaHH TPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
5. IIpoBepka HE3aBHCHMOCTH TIEpHOJa KoJeOaHMid Tpy3a, MOIBEHIEHHOTO K HUTH, OT MacChl
rpy3a.
6. ONBITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTD MEpro/ia KOJIeOaHUi MPY)KHHHOTO MAasSTHUKA OT
MAacChl TPpy3a M KECTKOCTH MPYKUHBI.
7. W3MmepeHne yckopeHUs] CBOOOHOTO ITaICHHUSI.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE TOJIe. DIEKTPOMarHuTHBIE BOJTHBI. CBOWMCTBA AIIEKTPOMArHUTHBIX BOJIH.
[Ikama 31eKTpOMarHUTHBIX BOJH. MCIOTb30BaHMe 3JIEKTPOMArHUTHBIX BOJTH JUISI COTOBOM CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

oo khwNPE

no

Jemoncmpayuu.
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOMCTBaA CBETA.
Jlabopamopnuwie pabomel u onvimel.
1. W3ydeHue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH C MIOMOIIbI0O MOOUIIBHOTO TeIe(oHa.
Pa3pgen 11. CBeToBEI€ SIBJEHHS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsiMonmHeiiHOe pacnpocTpaHEHHE CBETa.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTpaKEHHS CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHusi cBeTa. [loiHOe BHyTpeHHEe OTpa)KeHUE CBETaA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPaXXEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeit B mH3e. OnTrueckas cuctema (ortoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontuyeckas cucreMa. ban3opyKkocTh U AaTbHO30PKOCTb.
Paznoxxenne 6enoro ceera B cekTp. OnbiTel HptoToHa. C0XKEHUE CIIEKTPAIbHBIX [[BETOB.
JHucnepcus cBerta.

Hemoncmpauyuu.
[IpssMOIMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OtpaxeHnue cBeTa.
[TomyyeHne n300pa’keHH B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.
OnTHyecknii CBETOBOI.
Xon nyueit B cobuparomieit JuHse.
XoJ Jydel B pacCenBaroLeH JIMH3E.
[omy4yenne n300paXkeHU C TOMOIIBIO JTMH3.
[Tpunnun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10 Mogens raasa.
11. Pa3znoxeHue OENOro CBETa B CIIEKT.
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12. TTomy4yenue 6enOro CBETa NP CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopusie padbomot u onvimel.
1. HccnenoBanue 3aBUCHMOCTH yIJla OTPA’KEHUSI CBETOBOTO JIyda OT YIJla Ia/ieHusl.
2. 3yueHue XxapakTepUCTUK N300paKEHUs IPEIMETA B IFIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yrja IPEJIOMJIEHHS CBETOBOIO Jiyya OT yrja IaJeHHsl Ha
IPaHULIE «BO3/LyX—CTEKIION.
[Toyuenune n300pakeHHUI ¢ TIOMOIIHIO COOMPAFOIIECH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAIOIIECH JTMH3HI.
OnbIThI 10 Pa3/I0KEHUIO OEJI0Tr0 CBETA B CHEKTP.
OmnBITHI IO BOCHIPHUATHIO IIBETA MPEAMETOB IIPY UX HAOIIOACHUH Yepe3 IIBETOBbIC (DUITBTPEI.
Pa3z[e.11 12. KBaHTOBbBIE SIBJICHUSI.
OmnsiTel Pesepdopna u mnanerapHas monenb aroma. Mogaens atoma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTslie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uznydenus. CTpoeHre aToMHOTo sipa. HykimonHnas
MoJenb aToMHOT 0 siipa. M3oTomnel. PagroaktruBHble nmpeBpatienus. [lepuon nomypacnaga aToMHBIX
sanep.

SnepHble peakuuu. 3aKOHbI COXpAaHEHUS 3apsI0BOTO U MACCOBOTO YHCEN. DHEPIUsl CBS3U
aTOMHBIX siiep. CBsi3b Macchl U Hepruu. Peakuuu cunresa u aeneHus saep. Mlcrounuku sHepruu
CouHiia 1 3BE3]1.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX N3JIyY€HHI Ha )KUBBIE OPTaHNU3MBI.

w

No s

Jemoncmpayuu.
CrieKTphl U3ITy4eHUs U TIOTJIOMICHHUSL.
CrieKTphl pa3IU4HbIX Ia30B.
CnekTtp Bogopoaa.
HaGmronenue tpexoB B kamepe BubcoHna.
PaboTa cuéTunka HOHU3UPYIOUTUX U3Ty4EeHUN.
Peructparnus uznydeHus NpupoIHbIX MUHEPAIOB U MIPOIYKTOB.
Jlabopamopnuwie pabomel u onvimel.
1. HaGmioneHue CIUIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3Ty4EHUS.
2. HWccnemoBaHue TPEKOB: HU3MEPEHHE SHEPrUM YacTUIBI IO TOPMO3HOMY myTH (IO
dhoTtorpadusim).
3. HM3mepeHue painoakTUBHOTO (pOHA.

IToBTOPHUTEIBHO-00001AKOIIHUIA MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOINKA MOIYIb TPEJHA3HAYECH ISl CUCTEMATH3aluu U 00001IeH s
MIPEIMETHOTO COAEPIKAHUS U OMBITA ACITEILHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCErO Kypca
¢bu3nky, a Takxke IS MOJrOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy MO (HU3UKe s
oOyuaronuxcs, BbIOpaBIINX ITOT yIEOHBIN TPEeaIMET.

[Ipyu M3yd4eHUH TaHHOTO MOIYJNS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHUJbI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00eCIeYnBaETCsl JOCTHKEHHE MPEMETHBIX M METANPEIMETHBIX IIJIAHHUPYEMbIX
pe3ynbTaToB 0OyueHHs, (OpMUPYETCsl €CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX
METO/IOB HCCIIEIOBaHMS SBJICHUM MNPUPOIBl W TEXHUKH, OBIAJCHUE YMEHUSIMH OODBICHSITH
(buznuecKue sIBICHUS, TPUMEHSS MOTydeHHBIC 3HAHUS, PElIaTh 3a/1a4H, B TOM YHCIIEe KAaUeCTBEHHBIE
1 SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATIBHO JEATEIbHOCTHBINA XapakTep JaHHOTO pa3jiesa peaiu3yercs 3a CUET TOT0, YTO
oOyuaroluecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJTYYE€HHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SBIICHUS B
OKpYXalollel MPUpo/ie ¥ NOBCEIHEBHOM KU3HU;

WCIOJIb30BaTh HAYYHBIE METOJbI HCCIEIOBaHUS (PU3UYECKHUX SIBICHUH, B TOM YHCIE s
MPOBEPKHU THUIOTE3 U MOJTYyYEHUSI TEOPETUUECKUX BHIBOJIOB;

ok whE
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O0OBSICHSATH HAaY4YHBIC OCHOBBI HanOoJjiee BaKHBIX Z[OCTI/I)KCHI/Ifl COBPCMCHHBIX TGXHOHOFI/II;’I,
HaIpuMep, NPakKTUUICCKOro MCIOJb30BAHUA PA3JIMYHBIX MCTOYHHUKOB SHCPIrUU HAa OCHOBC 3dKOHA
IMpeBpaliCHus 1 COXpaHCHHA BCCX U3BCCTHBIX BUJIOB SHCPI'HH.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TNPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Wzyuenne pu3nku Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHMUs HAIIPABICHO HA OCTH)KEHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB.

B pesynprare wu3ydyeHuss (UMK Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBaHUS Yy
oOyyaromerocsi OyayT cGOpPMHUpPOBAHBI —CIEAYIOUINE JIMYHOCTHBIE pe3yJabTaThl B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKOM (PU3NUECKON
HayKH;

— IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYUMBIX M STUUYECKUX
po6JIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

—  OCO3HaHHWE BAXHOCTH MOPATHHO-3TUUECKUX MPUHITUIIOB B ACSITEIBHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

— BOCIPHUATHE ACTETUYECKUX KAYeCTB (PU3UYECKON HAYKH: €€ TapMOHUYHOTO TIOCTPOCHWS,

CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HAaHME LIEHHOCTH (PU3UYECKONW HAyKHM KaK MOIIHOTO WHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KyIbTYpHI;

—  pa3BUTHE Hay4YHOU JII0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENBCKOM 1eATEIbHOCTH

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

— OCO3HaHHUE LIEHHOCTH 06€301acHOro 00pa3a JKU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BAYKHOCTH IpaBuJjI 0€30MacHOI0 MOBEACHUS Ha TPAHCIIOPTE, HAa JOPOTaX, € ANEKTPUUECKUM
Y TEIUIOBBIM 000PYZIOBAHUEM B JIOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiieKcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO e
[paBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE Y4acTHe€ B PEIICHUU MPaKTHYECKUX 3ajau (B pamMKax ceMbd, 00pa30BaTeIbHOM
OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTUYECKON U COIMalbHON HaNpaBlIEHHOCTH,
TpeOyIOIMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

— UMHTepec K MPaKTHUYEeCKOMY U3YUCHUIO MPOECCHii, CBA3aHHBIX C (PU3HUKOIA;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpUeHTalMs Ha TOpUMEHeHHEe (QU3NYECKUX 3HAaHUW [Js pelieHus 3anad B 00JacTu
OKpYXalollel cpe/ipl, NIAaHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUI
JUISL OKpY>KaroLel cpeibl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U MyTel UX pelIeHHUS,;

8) ajanTanmu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHO CPebl:

— TOTPeOHOCTh BO B3aMMOJCHCTBUU TMPHU BBINOJIHEHUU MCCIEAOBAHUN U TMPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TEIbHOCTD;

— 1moTpeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM uucie (GOPMYIHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— 0Oco3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKY;

— TUTaHUPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHATU3UPOBAThH U BBHISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA M SIKOHOMUKH,
B TOM YHUCJI€ C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHU;
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— OILICHKAa CBOMX JCUCTBUHM C Y4ETOM BIMSAHUSA Ha OKPYKAIOLIYIO CpEly, BO3MOKHBIX
1J100aJIbHBIX TTOCJIEICTBUN.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbTaTe ocBOCHMS MporpaMMbl 1o (PU3KUKE HA YPOBHE OCHOBHOTO 00IIIEr0 00pa30BaHUs
y oOydaromerocst OyayT cOpMHpPOBAHBI MeTalpeIMeTHbIE Pe3yJbTaTbl, BKIIOYAIOIINE
IIO3HAaBAaTCJIbHBIC YHHBCPCAJIbHLIC y‘I€6HI>I€ I[ef/'ICTBI/Ifl, KOMMYHUKATUBHBIC YHUBCPCAJIBHBLIC
yueOHbIe ISHCTBUSA, PEryJIATHBHBIC YHUBEPCAIbHBIC yueOHbIC EHCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJIBbHBLIC yqeﬁm,le JecTBUA

Ba3oBble Joruveckue aeicTBUA:

—  BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBIICHUI);

— yCTaHaBJIMBATh CYIIECTBEHHBIN NMpPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIEHUS U
CpaBHEHWS,

—  BBIABIATH 3aKOHOMEPHOCTH WM TPOTHBOPEYHS B pPacCMAaTpPHBAEMbIX (haKTaX, JaHHBIX H
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UIECKUM SIBIICHHSIM;

—  BBIABIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3M TPU HM3YYEeHUH (U3WYECKUX SIBICHUHA H
MPOIECCOB, JeNaTh BBIBOJABI C HWCIOJB30BAHUEM JCAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIFOYCHUH, BBIJIBUTATh TUIIOTE3BI O B3aMMOCBS3X (DU3MYECKUX BEJTUYNH;

—  CaMOCTOSITENIbHO BBIOMpPATH CIoco0 peuieHus yueOHOH ¢u3nyeckoil 3aaaun (cpaBHEHUE
HECKOJIbKUX BAapUaHTOB pELICHUs, BbIOOp Haubojee TMOAXOIAIIEr0 ¢ y4ETOM
CaMOCTOSITEJIHO BbIJIETIEHHBIX KPUTEPUEB).

ba3soBble nccienoBarebcKue 1eHCTBUA:

—  HCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT O3HAHUS;

— TPOBOAUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXXHBIH (PU3MYECKUN
9KCIEPUMEHT, HEOOJIbIIOE UCCIIEA0BAHNE (PU3UUECKOTO SIBICHUS;

— OLEHMBATh Ha NPUMEHUMOCTb M JOCTOBEPHOCTb HMH()OPMAIUIO, MOJYYEHHYIO B XOJe
HCCIIeIOBAHUS UM SKCIIEPUMEHTA;

—  €caMOCTOSITENIbHO (OPMYIUPOBaTh 00OOIIEHUS M BBIBOJIBI IO pe3yibTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICA0BAHMS;

— IPOrHO3MPOBATh BO3MOXKHOE JasIbHElIIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKXKe
BBIJIBUI'aTh IIPEIIIOI0KEHUS 00 X Pa3BUTUH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

— TNPUMEHATh Pa3JIUYHblE METOJbI, MHCTPYMEHTBI M 3alpochl IpH IOMCKE U OTOOpE
nHGOpMAILMY WK IaHHBIX C YYETOM IpeUI0KEHHONW yueOHOM (hu3nyeckoi 3a1auu;

— aHalIM3MpOBaTh, CHCTEMATU3UPOBATH M MHTEPHPETHPOBATH HH(GOPMALMIO Pa3IMYHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

—  CcaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIBHYIO (GOpMY HpeACTaBiIeHUs HHOOpPMaLUK U
WUIIOCTPUPOBATh peIlaeMble 3aJauyd HECJIOXKHBIMH CXEMaMH, JAuarpaMMaMy, WHOMN
rpaduKoil u UX KOMOMHAIUSAMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBUA:

— B X0/ie 00CyX/1eHUs] y4eOHOTo MaTepHaia, pe3ylbTaToB J1ab0paTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYXkAaeMOM TeMbI U BbICKa3bIBAaTh UJEH, HAIICIIEHHBIC Ha
peleHue 3a1auu 1 MoAiep kanue 01aroenaTeIbHOCTH OOLEHM S,

—  CONOCTaBJIATh CBOM CYXKJIEHUS C CYKACHUSAMU JIPYTUX YYACTHUKOB JIHAJIOra, OOHAPYKUBATh
pas3nuyKe U CXOJCTBO MO3ULIUH;

—  BBIpa)KaTh CBOIO TOUKY 3pPEHUS B YCTHBIX M MMHCbMEHHBIX TEKCTaX;

—  nmyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCIIeIOBAHUS, IIPOEKTA);
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— TIOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWUBUAYAJILHOU pabOTHI TpH
peleHN KOHKPETHOU (PU3NYECKOI TPOOIeMBbL;

— MNpPUHUMATh LEIUM COBMECTHOW [EATEIIbHOCTH, OpPraHUW30BBIBATH JICUCTBUSA 10 €€
JOCTH>KCHHUIO: PacHpelieNsTh POJaH, OOCYXKIaTh MPOLECChl M PE3yJIbTaTbl COBMECTHOM
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JTFOJICH;

— BBINOJHATH CBOIO YacTh palbOThl, JOCTHTas KayeCTBEHHOTO pe3ylibTara IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH YEHAMU KOMAaH/IbI;

— OIICHMBATh KaueCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOATEIHLHO
chOpMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUS.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JelcTBUS

Camoopranu3anusi:

—  BBISBJIATH MPOOJEMBI B JKU3HEHHBIX W YUSOHBIX CHUTYAIUSAX, TPEOYIOMIMX JUIS PEIICHHUS
(bu3nyecKux 3HaHUI;

— OpHUEHTHPOBATHCS B PA3IUYHBIX [MOAXO0JAX TPHHITHS PEIICHUH (MHIUBUIYAIBHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATAE PEIICHUH TPYIIIION);

— CaMOCTOSITENIbHO COCTaBJSATh QJITOPUTM peuieHusl (U3WYECKOW 3ajauyd WM IUIaHa
UCCIIEIOBAaHUS C YYETOM HUMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH TpeJIaraeMble BapUaHThI PEIICHHI;

—  Jenatb BIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO.Ib, IMOLMOHAIbHBIH HHTEJJIEKT:

— J1aBaTh aJIeKBATHYIO OLIEHKY CUTYAIlMH U MpeAiarath 1jiaH e€ N3MEeHEHUs;

— OOBSACHATH MPHUYMHBI JOCTIKEHUS (HEAOCTH)KEHHUS) pe3yNbTaTOB AESITEIbHOCTH, TaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTUBBI B JIESATEIBHOCTh (B TOM YHCIIE B XOJI BBINOJHEHHUS (HU3MUECKOTO
WCCIIETOBAHUS WM MTPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBLINXCS CUTYaAIUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

— OILICHHMBAThb COOTBETCTBUE PE3YNIbTATA IIEJI U YCIOBHSIM;

—  CTaBUTbH ce0s HA MECTO JPYroro 4ejaoBeKa B X0JIe CIopa Wi JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

— TpU3HaABaTh CBOE MPaBO Ha OLIMOKY MPHU pelieHnH GU3NYECKUX 33]a4 WIH B YTBEPIKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuyeHus B 7 KJjacce mpeIMETHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
WCI0JIb30BATh MOHATHS: (PU3UUECKUE U XUMUYECKHE SIBJICHUSI, HAOII0IeHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTEe3a, €AUHHIBI (U3NYECKUX BEIWYHH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHUS BELIECTBA
(TBEpIOe, XKHUAKOE, Ta3000pa3HOE), MEXaHMUYECKOE JBIDKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPAeKTOPHs, paBHOAEHCTBYIOIIas cuia, Aedopmarus (yrnpyras, IiacTHuecKkas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;
pasnuyath sBieHus (Auddys3us, TernnoBoe IBUKEHUE YAaCTUIL BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE [BM)KCHHME, WHEpLUs, B3aUMOJEHCTBUE TEJI, PAaBHOBECUE TBEPABIX TEI C
3aKpEIJIEHHON OCBIO BpAILlEHUs, Nepeaada JaBJIeHUs TBEPAbIMU TEIaMH, KUIAKOCTSIMU U ra3amH,
aTMoc(epHoe J1aBJIeHUE, TUIAaBaHUE TeJl, MPEBPAIEHUs] MEXaHUUECKOI SHEPTruu) MO ONMHUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOMINX JTaHHOE (PU3UYECKOE SIBICHHE;
pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SIBICHUH B OKPY)KAIOIIEM MHpPE, B TOM YHCIE
¢u3nyeckre SIBICHUS B MPUPOJE: MPUMEPHI JABIKEHHS C Pa3IMYHBIMH CKOPOCTSMHU B KMBOH U
HEXMBOM TNpupoje, ACUCTBUE CHIBI TPEHUS B MPUPOJE M TEXHUKE, BIHMSHHE aTMOC(HEPHOTro
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JIaBJICHUS HA )KUBOM OpraHu3M, IUIaBaHHE PHIO, PhIUaru B TeJie YEJIOBEKa, IIPH ATOM IEPEBOJUTD
MPAaKTUYECKYIO 3a7ayy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NIECKUX
SIBJICHUI;

OTIMCBIBATH M3YYEHHBIE CBOICTBA Tel U (PU3NYECKUE SABIICHUS, HCIIONIBb3Ysl (PH3UUECKUE BETHUUHBI
(Macca, 00BbEM, TNIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, cujla TpeHWs, JaBieHue (TBEPAOro Tena, JKUJIKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHJIa, MeXaHudeckass pa0oTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIBI,
KOA(QQHUIIMEHT TOJIE3HOTO JACHCTBHUS MEXaHU3MOB, KWHETUYECKAs U MOTCHIMAIbHAS YHEPTHUs), TIPH
OTMCAaHUH TPABHIILHO TPAKTOBATh (DU3MUYECKHI CMBICT MCHOJIB3YEMBIX BEJIIMYHH, UX 0003HAYCHHS
U eIUHHLBI (U3NYECKUX BEIWYHH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO (DU3MYECKYIO
BEIMYUHY C APYIMMH BEIMYMHAMH, CTPOUTHh TpaUKM HM3YYEHHBIX 3aBUCHUMOCTEH (H3MUYECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOKCTBA TeJl, PU3NUECKHUE SIBJIECHUS U MTPOLIECCHI, UCTIOb3YsSI TPaBUIIa CI0KEHUS
cui1 (B10JIb OZHOM MpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxumMena, MpaBUJI0O PaBHOBECHUS
pruara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH, NPU
3TOM JiaBaTh CJIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCBIBATH €0 MaTEMaTHUECKOE BHIPAKEHUE;
OO0BACHATH PU3NYECKHE SABJICHUS, IPOLIECCH] U CBOWCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh NPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOrMYecKkux IIaroB ¢ OmMopoil Ha 1—2 M3y4eHHBIX CBOMCTBa (PU3MUECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a1aud B 1—2 JeMCTBUS, WUCHOJIB3YS 3aKOHBI U (OPMYIbI, CBS3BIBAIOILINE
¢u3nyeckue BETUYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3aJaud 3alKChbIBaTh KpPAaTKOE YCIOBHE,
MOJCTaBIATh (PU3NYECKUE BEIMYUHBI B (POPMYIBI U IPOBOAUTH PAcuéThl, HAXOAUTH CIIPABOYHBIE
JlAHHBIE, HE0OXOAUMBIE [UIs pEeLlIeHU 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTY4EHHOH QU3NUECKOi
BEJINYMHBI;

pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PELIMTh HpPU IOMOIIM (PU3MUECKUX METOJIOB, B
ONMCAaHUM HCCIEIOBaHUSA BBIACIATH IMPOBEPSIEMOE IPEANONI0oKEHne (TMIOTe3y), pa3iauyaTh U
MHTEPIPETUPOBATh MOJYYEHHBIH PE3Yy/IbTaT, HAXOAUTh OLIMOKH B XOJ€ OIbITA, JeJIaTh BEIBObI MO
€ro pe3ysbTaram;

IIPOBOJIUTH OIIBITHI IO HAOMIOACHUIO (DU3MYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TeIl:
(bopMynupoBaTh IMpOBEpsEMble MPEANOJIOKEHHUA, COOMpaTh YCTAHOBKY W3 IPEUIOKEHHOTO
000pyZ0BaHus, 3alUChIBATE XO/1 ONbITA U (POPMYIUPOBATH BBIBOIbI;

BBITOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChI TeJa, 00bEMA, CHIIBI U TEMIIEpaTyphl
C HUCIOJb30BAHUEM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, 3aMMCHIBATh MOKa3aHUS HMPUOOPOB ¢
y4E€TOM 3aJaHHOW aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTh UCCIIEJIOBAHUE 3aBUCUMOCTH OJHON (U3MYECKOW BENMYMHBI OT JAPYrod c
UCIOJb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH IyTH PAaBHOMEPHO JBWKYLIETrocs Tejaa OT
BPEMEHHU JIBW)KCHUS TeJa, CUJIbl TPEHHUsl CKOJBKEHUs OT Beca Teja, KadyecTBa 00paboTKu
IIOBEPXHOCTEH TEJI U HE3aBUCHUMOCTH CHJIbI TPEHMs OT IUIOIIAJU CONPUKOCHOBEHHMS TE€J, CHIIBI
YIPYTOCTH OT YAJIMHEHUS NPYXKHUHbI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpy:KEHHON YacTH Tena
U OT IUIOTHOCTH JKUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tejla, OT IJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TeJIO, YCIOBHIA MIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM y4eOHOTO HCCIIe0BaHUs, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Clenys
NPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh pE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BHJIE MNPEATIOKEHHbIX TaONUIl M TpaduKOB, [enaTh BBIBOABI MO pe3ydbTaTaM
UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpeHHs] (PU3MUECKUX BENIWYHMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPAOrO TENa, CWJIA TPEHHUS CKOJIBKEHHUS, JaBICHUE BO3AyXa, BBITAIKHUBAIOIIAS CHUJIA,
JeUCTBYIOIIAsl Ha MOTPYKEHHOE B KUJKOCTh TeNo, KO3()(UIIMEHT MOJIE3HOr0 ACUCTBHS MPOCTHIX
MEXaHU3MOB), CIEeAys MPeUIOKEHHOM HHCTPYKLUMHU: TNPH BHINOJIHEHUH H3MEpPEeHUH coOupartb
AKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJINYNHBI,

coOuroIaTh MpaBmiia TEXHUKN OE30MaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;
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yKa3bIBaTh TMPUHIMIIEI ACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHL, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIUECs COCY/bl, 0apoMeTp, pblYar, MOJBYKHBIA M HETOJBUKHBIN OJIOK,
HAKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUS N3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOi
Ha UX OMHMCaHUs (B TOM YHCJe: MOAIIMITHUKH, YCTPOHUCTBO BOJIONPOBOAA, THPABINYECKUI TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIIHEBON HAcOC, apeoMeTp), HCIOJIb3Ysl 3HAaHHA O CBOMCTBAX
(bU3NIeCKUX SABICHUIA U HEOOXOMMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH TMPHUMEPHl (HAXOOUTHh HH(MOPMAIMIO O TMPUMEPax) MPAKTHYECKOTO HCIIOIH30BAHHMS
(bu3HYECKUX 3HAHWUN B TIOBCEIHEBHOW JKM3HU I 0OecrieueHrs: O€30MacHOCTH MPU 0OpaIICHUH C
npubopaMu ¥ TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAaHEHHs 3/I0POBbSI W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH CperIe;

OCYIIECTBIISITH OTOOpP MCTOYHHMKOB HH(popmanmu B VHTEpHETE B COOTBETCTBHM C 3a/IaHHBIM
MOWICKOBBIM 3allpOCOM, HA OCHOBE HMEIONIMXCS 3HAHUM M IMyTEM CpaBHEHHS Pa3IHYHBIX
WCTOYHHUKOB BBLICISITh MH(OPMAIMIO, KOTOpas SIBISAETCS MPOTHBOPEYMBON WIIM MOKET OBITH
HEJIOCTOBEPHOI;

WCTIONb30BAaTh TPU  BBIMOJHEHUHM Y4YeOHBIX 3aJaHUNl  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(bU3NIECKOTO COIEpIKAHMSI, CIIPABOYHBIE MaTepHAIIbI, pecypchl ceTi HTepHeT, BaeTh MpHEMaMu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMAITUH 13 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MTMCEMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopMaluuu (pU3NUECKOro coep:KaHus, B TOM YUCie MYOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O
pe3yibTaTax TPOEKTOB WM YYEOHBIX WCCICIOBAaHWNA, MPH 3TOM T'PAMOTHO WCIIOJIB30BaTh
W3yYEHHBIN TIOHATHIHBIN anmmapar Kypca (pHU3HKH, COTIPOBOXKIATh BBHICTYIIJICHHE TIPE3CHTAIHEH;
MIPH BBITIOJTHEHWW YYEOHBIX MPOEKTOB W WCCIIEJOBAHHMHA PacIpenessiTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMU 331a4aMH, CJIEIUTh 3a BBINIOJIHEHUEM IIJIaHa IS CTBUM, aIeKBATHO
OLICHUBaTb COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TIPYIMIbI, BbICTpaUMBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTBIBAsE MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSI BEIECTBA, KPUCTAUIMUECKME M amop(HbIe Tela, HACHIIIECHHBIM U
HEHACBILIEHHBIA Map, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSIS DSHEPrus, TEIIOBOM
JBUTATENb, DJIEMEHTAPHBIA AJIEKTPUYECKUI 3apsl, DSJIEKTPUUECKOe TIOoJie, MPOBOTHUKUA U
TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyath sSBIEHUS (TEIJIOBOE pAacUIMpEHHE U CKaTue, Tellonepeaaya, TEIjOoBOe pPaBHOBECHE,
CMauMBaHHEe, KANWULSIPHbIC SBJICHMS, HMCIAapeHHe, KOHICHCAlWs, IJIaBJICHHUE, KPUCTAIIU3alus
(oTBepAeBaHME), KUIIEHUE, TeIulonepenada (TEmIONPOBOJAHOCTb, KOHBEKIHS, HW3IyYEHHE),
ANIEKTpU3ALUA T, B3aHUMOJCHCTBUE 3apsioB, MCHCTBUS DSJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MarHMWTOB, JEWCTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs WHAYKIHMS) MO OMHUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (pr3HYecKoe SBICHNUE;
pacrno3HaBaTh NPOSBICHUE U3YYECHHBIX (U3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
(buznueckue SBICHHS B IPUPO/IE: MOBEPXHOCTHOE HATSHKEHUE U KAWL PHBIE SIBJICHUS B IPUPOJIE,
KpHUCTaJIbl B IpUpo/e, n3aydeHue CoiHia, 3aMep3aHie BOA0EMOB, MOpPCKHE Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, WHeEs, CHEra, JJIEKTpUYECKHE sIBIEHUs B aTMmocdepe, AIEKTPUYECTBO >KHUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MONIOCOB, POJIb MAarHUTHOTO TMOJS Ui JKM3HH Ha
3emiie, MOJSIPHOE CUSHHUE, TIPU 3TOM TMEPEBOTUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO, BBIICISATH
CYIIIECTBEHHbBIE CBOMCTBA (MIPU3HAKHN) (PU3NIECKHUX SBIICHUI;
OTIMCHIBATh MU3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SBJICHUS, UCTONb3ys GU3NYECKUE BETUIHMHBI
(TemmnepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJ€IbHasl TEIUIOEMKOCTh BEIECTBA,
ylenbpHas TeTUIoTa IJIaBJICHHs], yIeIbHas TEIUIoTa Mapoo0pa3oBaHusl, yIeIbHAs TEIIOTa CTOPaHUs
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TOIUIMBA, KO()(UIIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOM MAIlMHBI, OTHOCHTEIbHAS BIIAKHOCTD
BO3/yXa, OJJIEKTPUYECKHH 3apsAl, CHJIAa TOKa, DJICKTPUYECKOE HANpsHKEHHUE, COMPOTHBIICHHE
MIPOBOJIHUKA, YACTHbHOE CONPOTHUBICHHUE BEIIECTBA, pab0oTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa),
IIPU OTIMCAHUU MIPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI NCTIOIb3yEMBIX BETMYUH, 0003HAUCHHS
U eIUHULBI (PU3NYECKUX BEJIWYHMH, HAXOIUTH (DOPMYIbI, CBS3BIBAIOIINE JTAHHYIO (DU3MYECKYIO
BEIMYUHY C APYIUMH BEIMYMHAMH, CTPOUTH Tpa(UKM M3yYEHHBIX 3aBHCUMOCTEH (DU3NYECKUX
BEJIMYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHS W IPOLECCHI, HCIOJb3YS OCHOBHBIC
MIOJIOKEHHSI MOJICKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHHS BEIIECTBA, MPUHIMUI CYNEPIIO3UIIH
noJjieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsia, 3akoH OMa i ydacTKa I1eH, 3aKOH
Jlxoyns—JleHna, 3ak0H COXpaHEHHS SHEPTUH, TIPU ATOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA
Y 3aIMCHIBATh €r0 MaTeMaTHYECKOE BBIPAKEHHE,

OOBSICHATh (pU3MYECKHe TMPOIECChl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CHTYallui
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH NMPUYUHHO-CIEACTBEHHBIC CBSI3H, CTPOHTH
o0bsicHeHHe u3 1—2 JOrMYecKkux MIaroB ¢ Oomopoid Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3amaud B 2-3 IEWCTBUS, WUCTOJB3Ysd 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢du3nveckne BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBHS 3aJaddl 3allUChIBATh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JTAHHBIX JIJTSl PEIICHNUS 3a]Ja9H, BRIOMPATh 3aKOHBI ¥ (POPMYITBI, HEOOXOMMEBIE
TS €€ peleH s, POBOAUTE PAacUEThl M CPABHUBATH MOJTyYCHHOE 3HaYCHNE (PU3MUECKON BETHINHBI
C M3BECTHBIMHU JIaHHBIMU;

pacrio3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTH MPH TIOMOIIH (PHU3UIECKUX METOJIOB, HCIIOIB3YS
OTIMCaHWE WCCIIENOBAHMS, BBIIACIATH MPOBEPSIEMOE TPEANOIOKEHUE, OICHUBATh MPAaBUIBHOCTD
HopsiJika MPOBEJCHUS UCCIIeI0BaHUs, A€IaTh BEIBOIbI;

IIPOBOJIUTH OMBITBI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUM WIM (PU3HYECKHX CBOMCTB Tel
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH
Ipolrecca OCTHIBAHMS M HAarpeBaHus MPH M3JIy4eHUM OT LIBETa W3JIydarouled (MOTJIoiarouiei)
MIOBEPXHOCTHU, CKOPOCTh UCHAPEHUsI BOJIbI OT TEMIIEPATYPHI JKUIKOCTH U IUIOIIAH €€ TIOBEPXHOCTH,
NIEKTPU3aLUs T U B3aMMOJACHUCTBUE AIIEKTPUUYECKUX 3apsiioB, B3aMMOJEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3alisl MarHUTHBIX 110JIEH NOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUIATEIIs HNOCTOSHHOTO
TOKa): (POPMYJIHUPOBATH MPOBEPSIEMbIE MTPEAIOI0KEHNS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyJI0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BBIBOBI;

BBITOJIHATE MPSAMbIE U3MEPEHUsS] TeMIEPaTypbl, OTHOCUTEIbHOM BIQXKHOCTH BO3/lyXa, CUJIbI TOKa,
HaNpsDKEHUs C HCIOJb30BAHHMEM AaHAJIOTOBBIX HNPUOOPOB M JAaTYMKOB (DU3MYECKUX BEJIUYUH,
CpaBHUBATh PE3y/IbTaThl U3MEPEHUH C YUETOM 3a1aHHON aOCOJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTh MCCIIEJIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEIMUYUHBI OT JpPyrol ¢
HCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS [IPOBOJIHUKA OT €ro JJIHHBI,
IUTOIA/U [TOTIEPEYHOI0 CEUEHUS U YAeIbHOTO CONPOTUBIICHUS BEILIECTBA IPOBOIHUKA, CUIIBI TOKA,
UAYILEro uyepe3 MPOBOJHUK, OT HAMPSDKEHHs Ha IPOBOJIHUKE, UCCIEA0BaHUE OCIEI0BATEIBHOTO U
napajiesIbHOr0 COeAMHEHUH MPOBOIHUKOB): TJIAHUPOBATH UCCIIE0OBaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATE U3MEPEHUs, CIeays NPeJIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MOJTY4EHHOM
3aBHCHUMOCTH B BHJIE TaOIUI] U T'padMKOB, JeTIaTh BEIBO/bI 10 PE3YJIbTATaM UCCIIEAOBAHUS;
IIPOBOJIUTh KOCBEHHBbIE M3MEpEHMsI (U3UUECKUX BEJIUYMH (yIesIbHAs TeIUIOEMKOCTh BEIIECTBA,
CONPOTHUBJIEHUE TMPOBOJAHMKA, pPabOTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHMPOBATH
U3MEpEHHUs, cOOUPaTh SKCIIEPUMEHTANIBHYIO YCTAaHOBKY, CIEAysl NMPEAI0KEHHON MHCTPYKIUH, U
BBIUUCIIATH 3HAUEHUE BEJIHMUUHBI;

coOuroIaTh MpaBmiia TEXHUKU OE30MaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;
XapaKTepU30BaTh IPUHIHIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOii
Ha MX OMNHMCaHUS (B TOM YHCIE: CHUCTeMa OTOIUICHHs JIOMOB, T'MTPOMETp, MapoBas TypOuHa,
amIrepMeTp, BOJBTMETP, CUETUMK DJICKTPUUYECKOM SHEPrUM, IIEKTPOOCBETUTENbHBIE MPUOOPEI,
HarpeBaTeJbHbIE AIEKTPONPUOOPHI (TPUMEPBHI), TEKTPUUECKUE MTPETOXPAHUTEIH, JIEKTPOMArHurT,

17



AIIEKTPOBHUraTeNlb MOCTOSTHHOTO TOKA), UCIIOJb3Ysl 3HAHHUS O CBOMCTBAX (PM3MYECKHUX SIBICHUN U
He00X01MMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBbIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTaTENb
BHYTPEHHETO CrOpaHUs, AIEKTPOCKOIl, PEOCTaT), COCTABIISITb CXEMbl 3JIEKTPUUECKUX LENen c
MIOCIIEIOBATEIHHBIM U apaJUICIIbHBIM COSTMHEHUEM JIEMEHTOB, Pa3iindas YCIOBHbIE 0003HAUCHHUS
JJIEMEHTOB JIEKTPUYECKUX LEIEH;

MPUBOANTH TMPHUMEPHl (HAXOOUTHh HH(MOPMAIMIO O TMPUMEPax) MPAKTHYECKOTO HCIIOIH30BAHHMS
(bU3nYeCKUX 3HAHUH B TIOBCEIHEBHOW JKU3HU JUI oOecriedeHns: 0€301macHOCTH MPH OOpaIeHNH C
npubopaMu ¥ TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAaHEHHs 3/I0POBbSI W COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLLEH Cpele;

OCYILECTBIIATh NOUCK HH(popManuu ¢uznyeckoro cojaepxkanus B IHTepHeTe, Ha OCHOBE
HMMEIOLIUXCS 3HAaHUH U MyTEM CpaBHEHUS JOTIOJHUTEIbHBIX UICTOYHUKOB BBIIEISTh HHPOPMAIIHIO,
KOTOpasi BJSETCS MPOTUBOPEUNBOM WIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BAaTh IPU  BBIMOJIHEHMHM YUEOHBIX 3aJaHUl HAy4YHO-TIONMYJSPHYIO JIUTEpaTypy
(bu3MYECKOTO CoepKaHMsl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, IPeo0pa3oBaHus MHPOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYT'YIO;
co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpAaTKHUE YCTHBIE cO0OIIeH s, 0000mas nHdopmanuio u3
HECKOJIbKUX HCTOYHUKOB (DPU3UYECKOTO COACPKAHMS, B TOM YHCIE MYOJUYHO MPEJICTaBISTh
pe3ynbTaThl MPOEKTHOM WM  HUCCIIEOBATEIbCKOM AESITEIbHOCTH, TMPH OSTOM TI'PaMOTHO
WCIO0JIb30BaTh M3YYEHHBINH MOHATUIHBINA anmapaTr Kypca (pU3MKH, CONMPOBOXKJATh BBICTYILUIEHHE
MpEe3EHTaLNE;

IIPU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U HCCIENOBaHUM (DM3MUYECKUX MPOIIECCOB paCHpPENeATh
00513aHHOCTHU B IPYIIE B COOTBETCTBUU C MOCTABIECHHBIMU 331a4aMH, CIEAUTH 3a BBINOJHEHUEM
IUIaHa JAEHCTBUM M KOPPEKTHPOBATH €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKIaa B
JEATeNbHOCTb I'PYIIIbI, BICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aMMO/IEHCTBHE, MPOSBIIAA TOTOBHOCTb
paspeniaTh KOH(IUKTHI.

K xonmy oOyuyeHuss B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATHUS: CHUCTEMa OTCuéTa, MaTepuaibHas TOUKa, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nepopmarus (ynpyras, IlacTU4ecKas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IMEPerpy3ku, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHWTHbIE BOJHBI, IIKana 3JEKTPOMArHUTHBIX BOJH,
CBET, OMU30PYKOCTh M JNaIbHO30PKOCTh, CIIEKTPHl UCIYCKAHWUS M TOTJIOIIEHUS, anbda, Oera- u
ramMma-Hu3JIydeHus, U30TOIbI, S/IepHAs SHEPTeTHKA;
paznuyath  sABIEHUS  (PAaBHOMEPHOE M  HEPAaBHOMEpPHOE  MPSMOJUHEHHOE  JBH)KECHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE IBMKEHHE, CBOOOTHOE Ma/IEHUE Tell, PABHOMEPHOE JIBIKEHUE
[0 OKPY)KHOCTH, B3aMMOJEWCTBHUE Te€J, PEaKTUBHOE [BW)KCHHE, KoJeOaTelbHOE BUKCHHE
(3aTyxaromue M BBIHY)XJIEHHBIE KOJIeOaHMs), pe30HAHC, BOJHOBOE JBI)KEHUE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHENHOE PACIIPOCTPAHEHHE, OTPaKEHUE W TMPEIOMIIEHHE CBETAa, IOJIHOE BHYTPEHHEE
OTpaXeHHE CBETa, pa3loXKeHHe Oeloro CBeTa B CIEKTP U CJIOXKEHHE CIEeKTPalbHBIX I[BETOB,
JUCHEPCHUs] CBETA, ECTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHMKHOBEHHME JIMHEMYaTOTO CHEKTpa
M3ITy4eHUs) MO OMHMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SBICHHUI B OKpY)KarOIIeM MHUpe (B TOM YHCIIe
(duznuecKkue sBIEHUS B MPHUPOJEC: MPUIMBBI U OTIUBBI, JBWKeHUE TulaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JABUKEHUE XUBBIX OPraHU3MOB, BOCIHPHUSTHUE 3BYKOB YKMBOTHBIMH, 3€MIIETPSICEHUE,
ceficMHUecKre BOJHBI, IIyHAMH, X0, [IBETa TeJ, ONTUYECKHE SBJICHHS B IPUPOJIE, OMOJIOTHIECKOe
JeCTBHE BUAMMOTO, YIbTPA(UOIETOBOTO UM PEHTICHOBCKOTO W3IYyYCHHH, €CTEeCTBEHHBIM
pPaMOaKTUBHBIN (OH, KOCMHUYECKUE JIy4d, PAJIUOAKTHBHOE W3IMyYEHHE MPUPOIHBIX MUHEPAJIOB,
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NCWCTBUE pPAJMOAKTHBHBIX M3JIydeHHH Ha OpPraHu3M 4YeJIOBEKa), NpPU D3TOM IEPEBOJIUTH
MPAaKTUYECKYIO 3a7ayy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKK) (PH3UUECKUX
SIBJICHUI;

OTIMCBIBATH M3YYEHHBIE CBOICTBA Tel U (PU3NYECKUE SABIICHUS, HCIIONIBb3Ysl (PH3UUECKUE BETHUUHBI
(cpemHsisi W MrHOBEHHash CKOpPOCTh TeJa TIpH HEPAaBHOMEPHOM JBIKCHHH, YCKOPEHHE,
nepeMeIeHue, myTh, YriIoBas CKOPOCTh, CHUJIa TPEHUS, CUIIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
cBOOO/THOTO MAACHUS, BEC TEJIa, UMITYJIbC TEJIa, UMITYJIbC CHIIBI, MEXaHHUYECKasi pad0Ta U MOITHOCTD,
MOTEHIMAbHAs SHEPTHsl Tesa, MOAHATOTO HaJl MOBEPXHOCTHIO 3€MIIM, NMOTCHIMAIBHAS SHEPTHS
CKaTOW TPYXUHBI, KHHETUYECKAasi SHEPTHsi, MOJHAs MEXaHUYeCKas SHEPrus, MepHoja M 4acToTa
KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IOKa3aTelsb
MPETOMIICHHUS CPEJIbl), IPH ONMCAHUU MTPABHIIBHO TPAKTOBATh (PU3MUYECKHI CMBICT UCTIOIB3YeMbIX
BEJIMYUH, 0003HAYCHHSI M CIMHHUIBI (HU3NYECKUX BEIUYMH, HAXOIUTHh (POPMYIIBI, CBSI3BIBAIOLINE
TaHHYI0 (U3WYECKYI0 BEIHYMHY C JAPYTMMH BEIUYWHAMH, CTPOUTH TpaQUKH H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3NUECKUE SBICHUS U IMPOLIECCHI, HCIIOJIB3YS 3aKOH COXPaHEHHS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHITUIT CYTIEPTIIO3UIIMH CHJI, IPUHIIAIT OTHOCUTEITLHOCTH
lanmnes, 3akoHBl HpIOTOHA, 3aKOH COXpaHEHHUs WMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPEIOMIICHHS
CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHCENT TP SICPHBIX PEAKIUSIX, IPH STOM
JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3AIMCHIBATH €r0 MaTeMaTHYeCKOE BBIPAKEHHE;
OOBSICHATh (pU3MYECKHe TMPOIECChl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CHTYyallui
MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUYHMHHO-CIICICTBECHHBIC CBS3H, CTPOHTH
0o0BsicHeHHEe U3 2—-3 JOrMYecKHUX LIAaroB C OMOpoi Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKUX
SIBIICHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a7a9u (ONMHUPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHHUM ), UCTIOIL3Ys 3aKOHBI U
(bopMybl, CBsA3bIBarOIINE (PU3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3a/1a4H 3allChIBATh
KpaTKoe YCJIOBHE, BBIABJISATH HEJOCTAIONIME WM H30BITOYHBIE JaHHBIE, BBHIOMPATh 3aKOHBI U
(bopMmynbl, HEOOXOAUMBIE Al PEUICHMs, MPOBOIUTH PAcUEThl M OLICHWBATh PEATUCTHYHOCTh
MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEJINYMHBL,

pacro3HaBaTh MPOOIEMBbI, KOTOPbIE MOXKHO PELLIUTH IPU NOMOIIH (PU3UIECKUX METOJIOB, UCIIOJIb3Ys
ONMCAaHUE HCCIENIOBaHMS, BBLICIATH MPOBEPIEMOE IPEANOI0KEHUE, OLIEHUBATh IPAaBUIBHOCTD
Hopsi/ika IPOBEAEHUS HCCIENOBAaHUSA, JeJaTh BbIBOJbI, WHTEPIPETHPOBATH PE3yJIbTATHI
HaOJI0IEHUH U OTIBITOB;

IIPOBOJIUTH OIBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WM (DU3HYECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHMs SHEpPruM, 3aBUCHUMOCTb IE€pHOja
KoJle0aHUH MPY)KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJlbIX KOoJieOaHWH, NpSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3jioKeHHe Oenoro
CBETa B CIHEKTp, U3yYCHHE CBOWCTB M300pa’keHMs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B cobuparomeil JuH3e, HaOtoIeH!e CIUIOIIHBIX U JIMHEHUYaThIX CIIEKTPOB M3JTy4EHUs):
CaMOCTOSITEJIBHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa 000pyIOBaHMS, OMMCHIBAThH XOJ
OIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

IIPOBOJIUTh HPU HEOOXOAMMOCTHU CEpPHUI0 MNPSIMbIX W3MEPEHUH, ONpenessisi CpelHee 3HAueHHe
u3MepsieMoil BenuuMHbl ((hOKyCHOE paccTosiHME cOOMparoliei JMH3bl), 0OOCHOBBIBaThH BBIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOI0 Mpudopa);

IIPOBOJIUTh MCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEJIWYMH C MCIOJIb30BAHUEM IPSMBIX
U3MEpEeHUH (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBI)KEHUM 0e3 HadyaabHOMN
CKOpOCTH, Nepro/ia KoJebaHuil MaTeMaTH4ecKoro MasgsTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yriia
OTPaKEHHsI CBETa OT yIJla MaJCHUs U yrja NpeIoOMJICHUs OT Yrja MHajeHus): IUIaHUpOBaTh
HCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThl IMOJYyYEHHOMH
3aBHCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIE TaOIMIl U rpauKOB, AeTaTh BHIBOJBI 110 Pe3yIbTaTaM
HCCIIeIOBAaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEIMUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tena
IpU PaBHOYCKOPEHHOM JIBIJKEHUH, YCKOPEHHE CBOOOTHOTrO MaAEHUs, KECTKOCTh MPYKHUHBI,
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KOA(QQUIMEHT TpPEeHHs] CKOJIBKEHHUS, MeXaHW4yeckas padoTa M MOILIHOCTb, YacTOTa M TEPHO
KoJIe0aHUH MAaTEeMaTHYECKOTO U MPYKMHHOTO MAasTHUKOB, ONTHYECKAs CUJIa COOMPArOIEi JIMH3HI,
palMOaKTUBHBIM (OH): TIAHUPOBATH WM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeaysl NPENIOKEHHOW MHCTPYKIUH, BBIYUCIATh 3HAYCHUE BEIUYHHBI U
AQHAJIM3UPOBATH MOJYYCHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOU IMOTPEMIHOCTH U3MEPEHUN;
coOIII0IaTh MpaBwiIa TEXHUKN OE30MIaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;
pa3nuyath OCHOBHBIE TIPWU3HAKM W3YYCHHBIX (U3UYECKUX MOJIENIei: MaTepualbHas TOYKa,
a0CcoIIIOTHO TBEPJOE TEJIO, TOUYCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHAas MOJIENb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIIHIIEI JCHCTBUS H3YUYEHHBIX IPUOOPOB U TEXHUIECKUX YCTPOKUCTB C OMIOPOI
Ha UX OIUCAHUS (B TOM YHCIIE: CIIUIOMETP, JATUYMKH TIOJI0KESHHUS, PACCTOSHUS M YCKOPEHHUSI, paKeTa,
9XOJIOT, OYKH, IEPUCKOT, (poTOoammapar, ONTHIECKUE CBETOBO/IBI, CIIEKTPOCKOIL, JI03UMETP, KaMmepa
Bunbscona), ucnosb3yst 3HaHUSI O CBOMCTBaX (PU3MYECKUX SBJICHUI M HEOOXOAUMBbIE (PU3NUYECKHE
3aKOHOMEPHOCTH;

WCTIONb30BAaTh CXEMBl M CXEMaTHYHBIE PHCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPH PEUICHUH YUeOHO-TIPAKTUIECKUX
3a/1a4, ONTHYECKHUE CXEMBbI JJISl MOCTPOEHUs M300pakeHUH B IUIOCKOM 3€pKajie M coOuparoieit
JIUH3E;

MPUBOANTH TPHUMEPHI (HAXOMUTHh HH(MOPMAIMIO O TMPHUMEPax) MPAKTHYECKOTO HCIIOIb30BAHMS
(bU3NYeCKUX 3HAHUH B TIOBCEIHEBHOW JKU3HU LIS 0OecriedeHns1 0€301MacHOCTH NP OOpaIleHnH ¢
npubopaMi W TEXHWYECKHMHU YCTPOMCTBAMH, COXPAaHEHHUS 3I0POBBS H COONIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIoLlEel Cpene;

OCYIIECTBIISITh MOUCK MH(POpManuu (HU3NIECKOTO conepxkaHus B MHTepHeTe, caMOCTOSATEIBHO
(bopMynupys MOHMCKOBBIM 3ampoc, HaXOAUTh IYyTH ONPEAEICHHUS JIOCTOBEPHOCTH IOJy4E€HHOU
nH(GOpMAaIUY HAa OCHOBE UMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX HICTOYHUKOB;

UCIOJb30BATh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIONMYISIPHYIO  JIMTEpaTypy
(GU3NYECKOTro CoepKaHMsl, CIPaBOYHbIC MaTepHUallbl, pecypchl ceTu MIHTepHeT, BiaaieTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC IHMCbMEHHBIE W YCTHBIE COOOLIEHMs Ha OCHOBE HHGMOpManuu u3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOro COJEp)KaHUs, MyOJIMYHO THPEACTaBIATh pPE3YyIbTaThl
IIPOEKTHON MIIM UCCIIE0BATENbCKOM AEATENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh N3y4EHHbIN
MOHATUIHBIN anmnapaT U3y4aeMoro pasjesia GU3UMKU U COIIPOBOXKIATH BBICTYIUIEHUE ITPE3EHTALIUEH
¢ y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHME

No KonuuectBo 1acos OnexkTpoHHbIE U POBBIE 00pa3oBaTeIbHbIC
n/n | HauMeHOBaHHE pa3/ie/IOB U TEM IPOrpaMMbl pecypcehl
Bcero Kontponsusie | IlpakTuueckue
paboThl paboTsI
7 KJIACC
Pa3zzes 1. PusukKa ¥ e€ poJib B NIO3HAHUU OKPYKaloOLIero
MUpa
1.1 | ®usuKa - HayKa 0 IpUpoJe 2 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue BeJIUIUHbBI 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
1.3 | EcTecTBEeHHOHAy4YHbIA MeTO/, MIO3HAHUS 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
HToro no pasaeny 6
Pa3saen 2. [lepBoHayaibHbIE CBeJEeHUSA O CTPOEHUU
BellleCTBa
2.1 | CtpoeHue BeujecTBa 1 bu6smoTreka LIOK
https://m.edsoo.ru/7f416194
2.2 | /IBUXKeHHe U B3auMO/eHCTBHE YaCTHI] 2 1 bu6smoTteka LIOK
BellecTBa https://m.edsoo.ru/7f416194
2.3 | ArperaTHble COCTOSIHUA BellleCTBa 2 1 buo6smoTteka LIOK
https://m.edsoo.ru/7f416194
HToro no pasaeny 5
Pa3saen 3. /IBU>KeHHe M B3aMMO/AeiCTBHE TeJl
3.1 | MexaHM4YeCKOe JBUXEeHHUE 3 bubaunoreka [IOK
https://m.edsoo.ru/7f416194
3.2 | UHepuus4, Macca, IJIOTHOCTD 4 1 bubaunoreka [IOK

https://m.edsoo.ru/7f416194
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3.3 | Custa. Bugbl cun 14 1 2 bu6saunoTteka [JOK
https://m.edsoo.ru/7f416194
HToro o pasaeny 21
Paspeu 4. /laBjieHue TBEPABIX TeJI, )KUAKOCTEH M ra30B
4.1 | laBneHnue. [lepenaya naByieHus 3 bubanoreka IOK
TBEPJbIMU TeJIAMHU, )KUAKOCTSIMU U Ta3aMU https://m.edsoo.ru/7f416194
4.2 | laByieHUE XKUJKOCTHU 5 bubanoreka IOK
https://m.edsoo.ru/7f416194
4.3 | AtmocdepHoe faBieHUE 6 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194
4.4 | lencTBUe KUAKOCTH U ra3a Ha IOTPY>KEHHOE 7 1 3 Bu6auoTteka LIOK
B HUX TeJIO https://m.edsoo.ru/7f416194
HToro no pasaeny 21
Pa3ge 5. Pa6oTa M MOIIHOCTb. JHEpPrus
5.1 | PaboTa 1 MOIIHOCTb 3 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
5.2 | [IpocTble MeEXaHHU3MBI 5 1 bu6bsauoTteka JOK
https://m.edsoo.ru/7f416194
5.3 | MexaHu4eckast SHeprUs 4 1 1 bubsauoTteka JOK
https://m.edsoo.ru/7f416194
HToro no pasaeny 12
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 NPOTPAMME 68 4 12
8 KVIACC
Pa3jaen 1. TensioBbie sIBJI€HU S
1.1 | CTpoeHue U CBOMCTBA BellleCTBa 7 bu6saunoTteka [JOK
https://m.edsoo.ru/7f4181ce
1.2 | TenyioBbIe NpOIECCHI 21 1 5 bu6saunoTteka [JOK
https://m.edsoo.ru/7f4181ce
HToro no pasgeny 28

Paszpaes 2. JyieKTpUYeCKHUe U MarHUTHbLIE SIBJICHUSA
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2.1 | JneKkTpuYecKUe 3apAabl. 3apsKeHHble Tesa U 7 1 bu6auoTteka LIOK
HX B3aUMO/IEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 | IloCTOSIHHBIN 3JIEKTPUYECKUH TOK 20 1 7 bu6auoTteka LIOK
https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHbIE IBJIEHUS 6 1 1.5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 | DNeKTpOMarHMTHasE WHAYKLUA 4 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
HToro o pasaeny 37
PesepBHOe BpeMd 3
OBHIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 14.5
9 KJIACC
Pa3ges 1. MexaHH4YeCKHe SIBJIEHUS
1.1 | MexaHHYeCKoOe [BMXKEHHE U CII0COObI ero 10 1 bubaunoreka LIOK
OINMKMCaHUA https://m.edsoo.ru/7f41a4a6
1.2 | BzaumojercTBHe TeJ 20 1 3 bu6sauoTteka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHbI COXpaHEHUS 10 3 Bbu6auoTeka LIOK
https://m.edsoo.ru/7f41a4a6
HToro no pasaesny 40
Pazaes1 2. MexaHHn4YecKHe K0J1e60aHuA M BOJTHBI
2.1 | MexaHUYecKHe KoJiebaHud 7 3 bu6saunoTreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 | MexaHU4YeCKHe BOJIHbI. 3BYK 8 1 3 Bbub6anoTeka LIOK
https://m.edsoo.ru/7f41a4a6
HToro nmo pasaesny 15
Paszgen 3. JJIeKTPOMarHMTHOE MOJIE U 3JIEKTPOMAarHUTHbIE€ BOJTHBI
3.1 | JsieKTpoMarHuTHOE IoJie U 6 2 Bu6saunoTteka [IOK
3JIEKTPOMarHUTHbIE BOJIHEI https://m.edsoo.ru/7f41a4a6
6

HToro no pasgeny

Pa3aen 4. CBeTOBBIE ABJIEHUSA
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4.1 | 3akoHbBI paclIpoOCTpPaHEeHHsI CBETA 6 2 bubsunoTteka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIUH3BI U ONTUYECKHE TPHUOOPEI 6 3 bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6
4.3 | Pa3JiokeHue 6eJIoro CBeTa B CIIEKTP 3 2 bubsunoTteka [IOK
https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 15
Pa3gen 5. KBaHTOBbIE sIBJIEHUS
5.1 | UcnyckaHue U NOTJIONEeHEe CBeTa aTOMOM 4 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
5.2 | CrpoeHue aTOMHOTrO si/ipa 6 1 Bu6sunoTteka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 | flpepHble peakuu 7 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 17
Pa3aeu 6. [IoBTOpUTETBHO-0600 1AM
MOAYJIb
6.1 | [IoBTOpeHHe U 0606IIeHHE COJlepP KaHH s 9 2 Bbub6auoTeka LIOK
Kypca pu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 102 3 27
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 7 kinacc/ [lepsimkun .M., Banos A.U.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» dusuka: 8-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun Y. M., UBanos A. .,
AxunonepHoe obmectBo «M3narensbcTBo «lIpocsemienne»

» ®usuka: 9-i knacc: 0a30BbI ypoBeHb: yueOHuUK, 9 kinacce/ [leppimkun M. M., I'yrhuk E. M.,
NBanoB A. 1., IlerpoBa M. A., AkuironepHoe oOuiectBo «M3aarensctBo «lIpocBenienne»
Coopnuk 3amau no ¢usuke 7-9 knacc. Jlykamuk B.U.

METOJINYECKHUE MATEPHAJIbBI IJISA YYUTEJISA

®dusuka. 7 kiacc. bazoselif ypoBeHb. Metonnueckoe nocodue k yueOnuky M. M. Ileppikuna,
A. 1. BanoBa

®dusuka. 8 kiacc. bazoselif ypoBeHb. Metonnueckoe nocodue k yueOnuky M. M. Ileppikuna,
A. 1. IBanoBa

®wusuka. 9 kiacc. bazoBelif ypoBeHb. Metoanueckoe nocodue k yaueduuky M. M. [lepsltkuna,
E. M. I'ytuuk, A. U. MBanoBa, M. A. IlerpoBoit

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

http://school-collection.edu.ru/collection EcrecTBenHo-Hay4HbIC SKCTIEpUMEHTH — Du3nKa:
Komnekmust Poccuiickoro obmeoopaszoBarensHoro mopraia http://experiment.edu.ru OTKpbITHIi
KoteK: Ousnka

http://fiz.1september.ru EcrecTBeHHO-Hay4Has MIKOJa TOMCKOTO MOJUTEXHUYECKOTO
YHHUBEPCUTETA

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4HBIC SKCIIEpUMEHTH — Du3nKa:
Komnekmust Poccuiickoro o6meo6paszoBaTensHoro mopraia http://experiment.edu.ru
OTkpeiThiit Koutemk: Gusnka http://www.physics.ru

DrieMeHTHI: TOMYJISIPHBINA caiiT 0 GpyHIaMeHTaIbHOM Hayke http://www.elementy.ru
Bgeaenue B HaHOTEeXHOJIOrMK  http://nano-edu.ulsu.ru

http://www.phys.spbu.ru/library Mup ¢usuku: neMoHcTpayu GU3NIECKUX SKCICPUMEHTOB
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