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HOACHUTEJIbHASA 3AIINCKA

IIporpamma no ¢usnke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs COCTABJIEHA HA OCHOBE
MOJIOXKEHUH 1 TpeOOBaHUH K pe3yJIbTaTaM OCBOEHHsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI nporpammsl, npeactapieHHbIX B PI'OC 000, a Takke ¢ yuéroMm ¢enepaibHOMl
paboueii nporpammsl BocriuTanus U Konuenuun npenogasanus yueOHoro npeamera « usukay.
Copnepxanne nporpaMmsl 1o GU3NKE HANPaBIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00yUarOIIMXCsl U OPTraHU3aLUI0 U3Y4eHUsl (PU3UKU Ha JesATeIbHOCTHOIH ocHOBe. B
nporpamMme 1o $pu3NKe YIUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO MpeMeTa B peain3aliiu
tpedosanuii PI'OC OO0 K nnaHUPyEeMbIM JUYHOCTHBIM M METANPEIMETHBIM PE3yJIbTaTaM
00y4eHHUs1, a TAKXKE MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.
IIporpamma no usmke ycTaHaBIUBAET paclpeneeHue yueOHOro Marepyana rno rogam ooydeHus
(o xyaccam), mpeasaraeT NPUMEPHYIO MOCIEA0BATENbHOCTD U3YYeHHs TEM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHS MIPEIMETHOTO CONEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yHarOLIIXCS.
[Iporpamma o ¢pusuke pazpaboTana ¢ LENbI0 OKa3aHHSI METOAMYECKOH MOMOIIY YIUTEIIO B
co3zlaHuM padoueil mporpamMmsbl 1O y4€OHOMY IPEIMETY.
DusnkKa sBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX YY€OHBIX NPEIMETOB,
MOCKOJIbKY (pU3NUECKre 3aKOHBI JIEXKAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3Y4aeMbIX XUMHEH,
Ouonoruei, acTpoHOMHEH U pu3nuecKkoil reorpadueii, BHOCUT BKJIal B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpA, MPEeIOCTaBIsIeT Hanboee siCHble 00pa3lbl MPUMEHEHHUS] HAYyYHOTO METO/1A
MO3HAHUS, TO €CTh CI10c00a MOMYYEeHUsI JOCTOBEPHBIX 3HAHHUH O MUpE.
OnHa 13 riaaBHBIX 337a4 Gu3nueckoro o0pa3oBaHus B CTPYKType o01ero oopasoBaHus COCTOUT B
(bopMHUpPOBaHUN €CTECTBEHHOHAYYHOI IPaMOTHOCTH M UHTEpECa K HayKe y 00yUaroLINXCsl.
Uzyuenune pusnku Ha 6a30BOM ypOBHE NMPEATNONAraeT OBJIaIeHUE CIAEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:
® Hay4HO OOBSACHATD SBJICHMUS,
® OLIEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEOBAHNS,
® UHTEPNPETUPOBATH NAHHBIE U UCTIOJIb30BATh HAYUHBIE JOKA3aTENbCTBA IS TTOJTyUEHHS
BBIBOJIOB.
Henu nzyuenus: pU3NKN HAa ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus ornpeneneHsl B Konuenmu
npenonaBaHus yuebHoro npeamera «®@usnka» B 00pa3oBaTeNbHbIX opraHusanusx Poccuiickoit
Deneparuy, peaan3yOLINX OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPAMMBI, YTBEPIKIAEHHON
pemenneM Konnernn Munncrepcrsa npocsernenust Poccutickoii @enepariun (mpoTokos ot 3
nexabpst 2019 r. Ne ITK48H).
Henn nzydyenus pu3uku:
e npuoOpeTeHne HHTepeca U CTpeMIIeHHUs 00YUarOIUXCsl K HAYYHOMY M3YU€HUIO IPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH;
® pa3BUTHE MPENCTABIEHUI O HAYYHOM METO/Ie O3HAHUS U (POPMUPOBaHHUE
HCCIIEIOBATEIbCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,;
e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHUs] OCHOB CTPOEHUS
MaTepuu 1 PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
e (opMHpOBaHUE NPENCTABICHUI O poNu (PU3UKY I Pa3BUTHA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH,
® pa3BUTHE MPENCTaBIEHUI 0 BO3MOXHBIX cepax Oynyiueii npodeccuoHanbHOMN
NeATeIbHOCTH, CBSI3aHHOH ¢ (PU3MKOH, MOATOTOBKA K JajbHEHIIeMy OOY4EeHHIO B 3TOM
HAIpaBJICHUH.
JlocTIokeHNe 3TUX LieJIel MporpaMmsl 1o (pu3nke Ha ypoBHE OCHOBHOrO 0011iero o0pa3oBaHus
o0ecreunBaeTcs pelIeHueM CIeayIOInX 3a4a4:
e npuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOSHUH BELIECTBA, O MEXAHUUECKUX, TEIUIOBBIX,
JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHne YMEHUI ONUChIBATh U OOBACHATD (PU3HUECKUE SBJIEHHS C UCIIOIBb30BAHUEM



MOJy4YEHHBIX 3HAHUM;

® OCBOCHME METOOB PEeIIEHHs MPOCTEHIINX PACYETHBIX 3a/1a4 C HCIOIb30BAHHEM
pusnuecknx Mozeneil, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a7ay,

e pas3BUTHE YMEHUil HaOII01aTh IPUPOIHBIE SIBJICHUS U BBINOJIHATH OMbBITHI, Ta00paTOPHBIE
paboThl M HKCIEPUMEHTAIbHBIE HCCIIEOBAHNUS C UCTIOIB30BAHUEM U3MEPHUTENbHBIX
npubOpOB;

® OCBOEHHE NPUEMOB PabOThI ¢ MHOpMaLuel GU3nIeckoro copep kaHus, BKIIOUYas
uH(pOpMaLIMIO O COBPEMEHHBIX JOCTHKEHUSX (PH3HKH, AHAIN3 U KPUTUYECKOE OLICHUBAHHE
uHpOopMaLuy,

® 3HAKOMCTBO CO cpepaMu MpodhecCHOHATBHOMN NesATENbHOCTH, CBSI3aHHBIMU C (PU3HUKOH, U
COBPEMEHHBIMH TE€XHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PH3UYECKOI HAYKH.

Ha usyuenne ¢pusznku (0a30BbIil ypOBEHBb) HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi OTBOAUTCS
272 qaca: B 7 knacce — 68 yacos (2 yaca B Heziento), B 8 kyacce — 68 yacos (2 yaca B Henenwo), B 9
kJacce — 68 yacos (2 yaca B Heneno), B 10 kyacce — 68 yacos (2 yaca B HEIEIO).

COAEP/KAHUE OBYYEHUA

7 KJIJACC

Pazgen 1. ®u3uka u €€ poJb B NO3HAHMU OKPYXKAKIIEr0 MUPA.

®dusuka — Hayka o npupoze. AsiaeHus npupoabl. PU3HUECKUe SIBJICHUS. MEXaHUYECKHE, TEIIOBbIE,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE,

Odusnyeckue BenuuuHbl. M3mepenne pusnueckux BenmunH. Puznueckue nmpudopsl. [TorpemnaocTs
u3MepeHuil. MexxayHapoaHast CUCTEMa €IUHULL.

Kax ¢usuka u gpyrue eCTeCTBeHHbIC HAYKH U3Y4arOT Npupoay. EcTecTBeHHOHAYUHBII METON
NO3HAHUS: HAOMIOIeHNE, TIOCTAHOBKA HAYYHOI'O BOMPOCA, BBIABH)KEHUE TUIIOTE3, SKCIIEPUMEHT I10
IPOBEpKE TUIoTe3, 00bsICHeHNE HaOmogaeMoro seieHust. Onucanne pu3nuecKux sBJIEHUH C
MOMOLIBIO MOJIEJIEH.

emoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, 3JIEKTPUYECKHE, MATHUTHBIE, CBETOBbBIE SIBJICHUS.

2. @usnueckue NpuOOPHI U MPOLEAYPa NPSAMBIX U3MEPEHHUH aHAJIOTOBBIM M U(PPOBBIM

npubopom.

Jlabopamopusie pabomst u onsimol.

1. Onpenenenue LEHbI JENEHUS LKAl U3MEPUTEIBHOTO Ipudopa.
H3mepenue pacCTOSHUMN.
Hsmepenne oObE€Ma SKUAKOCTH U TBEPIOTO TENa.
Onpenenenue pasmMepoB MajbIX TeN.
Hsmepenue TemMnepaTypel IPpU MOMOLIHU XKUIKOCTHOIO TEPMOMETPA U NaTUUKA
TEMIIEPATYPBHI.

6. IlpoBenenue ucciaenoBaHus Mo NPOBEPKE MMIIOTE3bI: JAJbHOCTD MOJETA LIAPUKA,

MYILIEHHOTO FOPU30HTANIBHO, TEM OOJblIe, YeM OOJIbIIe BBICOTA ITYCKA.

Paspneun 2. IlepBoHadaibHbIe CBEAEHHS 0 CTPOCHUH BelIeCTBA.
CtpoeHue BewecTa: aTOMbI U MOJIEKYJIBL, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOLINE JUCKPETHOE
CTPOEHHE BELECTBA.
JB1>keHue yacTul BeuiecTsa. CBs3b CKOPOCTU ABMIKEHUS YaCTHI] C TeMIepaTypoil. bpoyHoBCckoe
nsrokeHue, nuddysus. BzanmoneiicTBre 4acTHIl BEIIECTBA: MPUTSDKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSTHUSI BEIIECTBA. CTPOEHHUE Ia30B, KUIKOCTEH U TBEPIBIX (KPUCTAJUINIECKUX )
Tesn. B3auMoCBsI3b MeXly CBONMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJBL.

SNk

Hemoncmpavuu.



1. HaGmronenne OpOyHOBCKOTO JIBHIKEHUSI.

2. Habmonenue nuddys3un.

3. HaOmonenue siBneHMi, OOBbACHAIOUINKCS NMPUTSIKEHUEM HITH OTTAJIKUBAHUEM YaCTHUI]

BEIECTBA.

Jlabopamopusie pabomsl u onsvimol.

1. Ouenka guamerpa aToMa METOAOM PsiIOB (C UCTIONB30BaHUEM (oTorpaduii).

2. OmnbIThl IO HAOJIOEHHUIO TETIJIOBOTO PACLINPEHUS ra30B.

3. OmnbIThl MO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO PUTSDKEHUS.
Pazgen 3. /iBusKeHre U B3aUMOJEHCTBHE TeJl.
Mexannueckoe neuxenne. PaBHomepHoe u HepaBHOMepHOe nBixkeHne. Ckopocts. Cpenusis
CKOPOCTh IPU HEPABHOMEPHOM JIBIDKEHUHU. PacuéT myTH 1 BpeMeHU JBIKEHUS.
SBnenne nnepunu. 3akoH HHepLUH. B3anMoneiicTBre Tes Kak NPUYMHA U3MEHEHUSI CKOPOCTH
IBIDKEHUs Tel. Macca kak Mepa nHepTHOCcTH Tena. I1noTHoCcTh BetecTBa. CBsi3b IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B €UHHIIE 00BEMA BEIECTBA.
Cuna kak xapakrepucTika B3anmonericTsus Tei. Cuna ynpyroctu u 3akoH I 'yka. M3mepeHue cuibl
C TMIOMOLIBIO TUHAMOMETpa. SIBlIeHHe TATOTeHNs U cuja TsokecTd. Cuita TsHKeCTH Ha APYTUX
riaHetax. Bec Tena. Hesecomocth. CrioskeHue ChJl, HAPaBJIEHHBIX 110 OAHOM MPSIMOH.
PaBHopeiicTByromas cun. Cuna tTpeHus. TpeHue CKoNbKeHUs U TpeHue nokosi. TpeHue B npupone
U TEXHUKE.

Jemoncmpayuu.
1. HabmroneHue MeXaHU4IeCKOTO IBHXKEHHS Tea.
HsmepeHne ckopoCTH NPSIMOJIMHENHOTO ABUKEHHUSI.
Habnronenue siBieHns HHEPLIMH.
Habnronenne nusmeHeHns: CKOPOCTH NMPH B3aMMOAEHCTBUH TeEI.
CpaBHeHHne Macc IO B3aUMOJEHCTBHIO Tell.
6. CnokeHue Cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMON.
Jlabopamopnsie pabomst u onsvimol.
1. Onpenenenue CKOPOCTH PABHOMEPHOTO ABM)KEHUS (LIAPUKA B )KUAKOCTH, MOJEIU
SJIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).
2. Onpenenenue cpenHel CKOPOCTH CKOJIbKEHHsI Opycka WM HIapuKa 110 HAKJIOHHOM
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNA.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (nedopMaiiin) npy>KUHbI OT
MIPUIIOKEHHOU CUJIBL.
5. OneIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIbXKEHMs OT Beca Tena U
XapaxkTepa CONPHUKACAKOLINXCs TOBEPXHOCTEN.
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3os.
Hasnenne. CriocoObl yMeHbLIEHNS U yBeNU4YeHUs nasiaeHus. Jlapnenne raza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00béma, Temneparypsl. Ilepenaua nasiaeHns TBEPABIMHU TENAMH, JKUAKOCTSIMH U
razamu. 3akoH Ilackans. ITneBMaTHUeCcKre MAalIMHBL 3aBUCUMOCTb JABJICHUS )KUJKOCTH OT
rnyoussl. I'unpocrarnyeckuii napanoke. CooOmaronuecs cocynbl. I napasinueckiue MeXaHU3MBbl.
Atmocdepa 3emnu u atmocepHoe nasieHue. [IpuunHbI CyIecTBOBaHHS BO3AYIIHON 000I0UKH
3emuu. OnbiT Toppuuenu. M3mepenne atmochepHOro naBjieHus. 3aBUCIMOCTb aTMOC(HepHOTro
JIaBJIEHUS OT BBICOTHI HAaZl ypoBHEM Mopst. IIpubops! 1yt u3mMepenus aTMoc(epHOro AaBIeHMS.
JleiicTBHE )KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apXumenoBa) cuia.
3axoH Apxumena. [InaBanue ten. Bosayxonnasanue.

Al
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emoncmpavyuu.
1. 3aBUCUMOCTb JJaBJIEHUS raza OT TEMIIEPATYPHI.
2. Ilepenaua naByieHUst XKUIKOCTBIO U Ta30M.
3. CooOuraromuecs COCyabl.



4. I'mgpasiandeckuil mpecc.
[IposiBnenue neiicTBus aTMOC(HEpHOTO NABICHUS.
6. 3aBUCHMOCTb BBITAJKUBAOIIEH CHIIbI OT 00bEMa MOTPYKEHHOM YaCTH TeJIa U MJIOTHOCTU
SKUJIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.
8. YcioBue nuaBaHus TeJ. MJIABAHUE UJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeJa U KUIKOCTH.
Jlabopamopusie pabomsl u onvimol.
1. UccnenoBaHue 3aBUCUMOCTH Beca TeJia B BOJE OT 00bEéMa NMOTPYKEHHOH B JKHUIKOCTb YaCTH
TeJa.

2. OmnpeneneHue BbITAIKUBAIOLIECH CUITBL, NEHCTBYIOLIEH HA TENO, MOTPYKEHHOE B JKUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIBL, JEHCTBYIOLIEH HA TEJIO B JKUAKOCTH, OT
MacChbl TeJa.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBbI, TEUCTBYIOIIEH Ha TEJIO B
JKUIKOCTH, OT 00BEMA MOTPYKEHHON B JKUAKOCTh YaCTH T€JIa U OT IJIOTHOCTH YKUAKOCTH.

5. KoncTpyuposanue apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKU U ONIpeneieHue €
rPy30HOABEMHOCTH.
8 KUIACC
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Pa3gen S. PaGoTa u MoIHOCTB. JHeprus.

Mexannyeckas pabora. MOIIHOCTb.

IIpocTeie MEXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBECHs phIvara.
IIpumeHeHMe rpaBuiia paBHOBECHS pblyara K O0ky. «3omoroe npasuno» Mmexanuku. KITJ[ mpocTeix
MexaHu3MOB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. lIpespatienne onHoro suaa
MEXaHUYECKOH SHEPIruu B APYroil. 3aKOH COXpaHEHUsI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.
Jlabopamopusie pabomsl u onsvimol.

1. Onpenenenue pabOThI CHIIBI TPEHUS PU PABHOMEPHOM ABM)KEHUH TeJa MO TOPU30HTAIBHON

MOBEPXHOCTH.

2. HccnenoBanue yCJIOBUN PaBHOBECHS pblyara.

3. Usmepenue KII/] HakJIOHHON TUIOCKOCTH.

4. M3yueHue 3aKkOHA COXPAHEHUs] MEXaHUYECKOW SHEPTUH.
Pasnen 6. Tennosbie siBJ1eHUS.
OcHOBHBIE MOJIOKEHUS MOJIEKYIAPHO-KUHETUUECKON TEOPUH CTPOEHUs BelecTsa. Macca u
pasMepbl aTOMOB U MOJIeKYJ1. OMbITh], TOATBEPKAAOLIIE OCHOBHbIE TIOJOKEHUST MOJIEKY IAPHO-
KUHETUYECKON TEOPUH.
Mopnenu TBEPIOTO, XKUAKOTO U ra3000pasHOro CocTosiHUH BemecTsa. Kpucrammueckue u
amopdHbie Tena. OObSICHEHE CBONCTB ra30B, XKUIKOCTEH 1 TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KHHETUUECKO Teopun. CMaunBaHue U KanWUIIpHbIE siBeHus. Temnnosoe
pacILIMpEeHHE U CXKATHUE.
Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO IBUKEHUS YacTuLl. BHyTpeHHss
sHeprust. CriocoObl NI3MEHEHUs! BHYTPEHHEN SHEPTUU: TeIJIonepeaaya U COBepIIeHe padoThI.
Bunb! Tennonepenayun: TEMIONPOBOAHOCTb, KOHBEKLIMSI, U3JIyUEHHE.
KonmuecTBo TernoTel. Y aenpHas TEIIOEMKOCTD BelecTBa. TenaooOMeH U TeIIOBOe paBHOBECHE.
VYpasuenue Terosoro 6ananca. [Inasnenne u oTeepreBaHle KPUCTAUIMYECKUX BELIECTB.
VY nenpHas Teruora masieHus. [lapooOpasoBanue n koneHcauus. Mcenapenue. Kunenue.
VY nenpHas Terora napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KMIIEHUS OT aTMOC(HEPHOTo
JABJICHUS.
BrnaxuocTs BO3ayXa.



OHeprus TOIUIMBA. Y IeNIbHAS TEIIOTa CrOpaHusl.

Ipuruune! padots! Terossix asurateneii KITJ{ remnosoro asuratens. TenaoBbie ABUraTenu u
3aLUTa OKPYXKAKOLIEH CPEABL.

3aKOH COXpaHEHUs U NPEeBPALLEHHUs SHEPTUU B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpavuu.

1.

O NNk WD
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Habmonenue 6pOyHOBCKOTO IBHIKEHUSI.

Habmonenue nuddysun.

HaOmonenue siBeHui CMaunBaHUs U KATWJUTAPHBIX SIBJICHHH.

HabmoneHne TenioBoro pacumpeHust Te.

H3meHeHue naBieHus ra3a npu U3MEHEHHN 00bEMa U HarpeBaHUH I OXJIAJKICHHH.
IIpaBuna M3MepeHus: TEMIEPaTyphl.

Bunab! Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH PabOTHL

Harpesanue npu coBepiueHny pabOThl BHEIIHUMHU CUJIAMH.

10. CpaBHeHuE TEMIOEMKOCTEN Pa3IMYHBIX BEILECTB.
11.  HaGmoneHue KuneHus.
12. Ha0monenue mocTosHCTBA TEMITEPATyPhI MIPH TLJIABJICHHU.
13. Mogenu TeIIOBbIX IBUraTEIeH.
Jlabopamopusie pabomst u onsvimol.

1.

YNk

8.
9.

10.
I1.
12.
13.

OmnbITh! IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIAPHOTO IPUTSIKEHUS.

OnbITHI IO BBIPALIMBAHUIO KPUCTAJIIOB IOBAPEHHON COJIU WM caxapa.

OmnbITh! IO HAOIIOIEHHUIO TETIJIOBOTO PACUIMPEHHS ra30B, XKUAKOCTEH 1 TBEPABIX TEI.
Onpenenenue naBaeHus Bo3ayxa B OaJUIOHE MINPULIA.

OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb JJABJIEHUS BO3/lyXa OT €ro 00bE€Ma 1 HarpeBaHHsI
WJIU OXJIAXKIEHUS.

IIpoBepka runoTe3sl TUHEHHON 3aBUCIMOCTH IJTUHBI CTOJIONKA YKUIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TEMIEpaTyphl.

. HaOmonenue n3MeHeHnst BHyTPEHHEH SHEPIUH TeNa B Pe3yJIbTaTe TEIUIoNepenayu u

paboThI BHEIIHHUX CHLL.
Hccnenoanue siBieHUs TEIIO0OMEHA MPYU CMEIIMBAHUH XOJIOIHOM U ropsiueil BOMBL.
OmnpeneneHue KOJIMUECTBA TEILIOTHI, MOJYYCHHOTO BOJIOH MPH TEIIOOOMEHE C HAarpeThiM
METAJTMYECKUM LIUJTHHIPOM.

OmnpeneneHue yaenpHON TEINIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca nCrnapeHus.

OnpeneneHrie OTHOCUTENBHON BIaKHOCTH BO3yXa.

Omnpenenenue yaenpHON TEIIIOTHI IUIABJICHHS JIbJA.

Pa3zagen 7. JjekTpuyecKHe H MATHUTHDIE SIBJICHHS.

DnexTtpuszanus Tea. [Ba pona snexkTpudeckux 3apsaaos. BzanumoneicTere 3apsokeHHBIX T, 3aKOH
Kyona (3aBUCUMOCTB CHUJTBI B3aUMOJEHCTBHUS 3aPs’KEHHBIX TeJ OT BEJIMYMHBI 3aPsiI0B U
PacCTOSHUS MEXKAY TEJIaMH).

Onextpuueckoe noje. Hanpsok€HHocTe snexktpuueckoro nods. [lpunnun cynepnozuuuu
JJIEKTPUYECKUX IoJell (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekrpudeckux 3apsaoB. DIeMEHTapHbIN snekTpudeckuii 3apsa. CTpoeHue aToMa.
IIpoBOOHUKU U AMBTEKTPUKHU. 3aKOH COXPAHEHUS dJIEKTPUUECKOro 3apsifa.

9 KJJACC

DNIeKTPUUECKHil TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUIECKOTO TOKA. FICTOYHUKYN TOCTOSITHHOTO
TOKa. J{efiCTBUS 3JIEKTPUIECKOrO TOKA (TEIJIOBOE, XUMUYECKOe, MAarHUTHOE ). DJIEKTPUUECKHIA TOK B
JKUIKOCTSIX M rasax.

Onextpuueckas nenb. Cuia Toka. DJeKTpudeckoe HanpsbkeHue. ConpoTHBIEHNE MPOBOAHUKA.



VY nenapHOE conpoTuBiieHHe BelecTBa. 3akoH Oma st yuactka nenu. [locnenosarensHoe u
napajuieIbHOE COEANHEHNE TPOBOTHUKOB.

PaboTa 1 MOIHOCTE 3JEKTPUUECKOro ToKa. 3akoH Jlkoyns—JIeHna. DaekTpuieckre nenu u
noTpeduTeNH SIeKTPIIecKoi sHeprun B ObITy. KopoTkoe 3ambikaHmMe.

IToctostHHbIE MarHUTEL B3anmMoneincTBre NOCTOSIHHBIX MAarHUTOB. MaruutHoe noJie. MaruutHoe
noJie 3eMJIM U €ro 3HaueHue 17 skU3HU Ha 3emie. OnbIT Opcrena. MarHuTHoe nose
SAEKTPUYECKOro ToKa. [IpuMeHeHue 3J1eKTPOMarHuToB B TEXHUKE. [IeficTBUe MarHUTHOIO MOJIst Ha
MIPOBOJTHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSTHHOTO TOoKa. Mcnonb3oBaHue 31€KTpOABUraTENEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABneHue saexkTpoMarauTHoN nHAYKUuU. [Ipasuno Jlenua. DnexkTporeneparop.
CriocoObI MOTy4eHUs SIeKTPUIECKON SHEPTUHU. DIEKTPOCTAHLIUN HA BO30OHOBJISIEMbIX UCTOYHHKAX
SHEPTrUH.

Jemoncmpayuu.
1. DnexTpusauus Ten.

2. JIBa pona 3JeKTPUYECKUX 3apsAA0B U B3aUMOJEUCTBUE 3aPSIKEHHBIX TEJl.
3. YCTpOUCTBO U NEUCTBUE 3JIEKTPOCKOIA.

4. DnexktpocTraTudeckast HHIYKLHS.

5. 3aKOH COXpaHEHUs ANEKTPUUYECKUX 3apSAI0B.

6. IIpOBONHUKH U AUDJIEKTPUKH.

7. MoaenupoBaHUE CUIIOBBIX JIUHUH 3JIEKTPUUECKOTO MOJIS.

8. MCTOYHMKH TOCTOSTHHOTO TOKA.

9. JleHcTBUS DIEKTPUUYECKOrO TOKA.

10. DNEeKTPUUECKUH TOK B XKUIKOCTH.

11. I'a3o0BbIii paspsn.

12. H3mepenue cuibl TOKa aMIepMeTPOM.

13. H3mepeHnune 31eKTpUIeCKOro HapsKeHUs! BOJIBTMETPOM.

14. Peocrar n Mara3us COpOTUBIICHUH.

15. B3anmonelicTBre MOCTOSIHHBIX MarHUTOB.

16. MoxnenupoBaHue HEBO3MOXKHOCTHU Pa3eIeHus MOIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OmnbIT Dpcrena.

19. MarHuTtHoe noJie TOKa. DJIEKTPOMAarHur.

20. JleficTBUE€ MarHUTHOTrO MOJI HA MPOBOAHUK C TOKOM.

21. OneKkTpoaBUraTesb NOCTOSTHHOTO TOKA.

22. HccnenosaHue siBjeHUs 3JIEKTPOMArHUTHOW MHAYKLMH.

23. OmnbiTel @apanest.

24, 3aBUCHMOCTb HalpaBJeHUs] UHAYKLUOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.
25. DJIEKTPOreHEPATOP MOCTOSHHOIO TOKA.

Jlabopamopusie pabomst u onsvimol.

1. OnbITh! IO HAOTIONEHUIO JEKTPU3ALUH TEJ HHAYKIHEH U IIPU CONPUKOCHOBEHHH.
HccnenoBanue neiicTBUsA 3JIEKTPUUECKOTO TOJIS HA TIPOBOAHUKH U TUAJIEKTPUKH.
COopka u mpoBepka padOoThI AJIEKTPUUECKOHN IeTIH MOCTOSIHHOTO TOKA.

H3mepeHue u peryaupoBaHue CHIIbI TOKA.

H3mepeHue u peryJupoBaHue HaNpsKEHUs.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS

pe3ucTopa 1 HanpsDKEHUs Ha PE3UCTope.

7. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTD AJIEKTPUUECKOTO COMPOTHUBIIEHHSI TPOBOIHUKA OT
€ro JUIMHBI, TUIOLIA/IN TIOTIEPEYHOTO CEYEHUs U MaTepuaa.

8. IlpoBepka nmpaBuiia CIOKEHUS HAMIPSKEHUI ITPU NOCJIEI0BATEIbHOM COEAUHEHUH ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBua AJsl CUIIbI TOKA NIPU MApaJIeIbHOM COEIMHEHUH PE3UCTOPOB.
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10.  Ompenenenue pabOTHI SAEKTPHYECKOTrO TOKA, HAYLIETO Yepe3 Pe3UcCTop.

11.  OmnpeneneHne MOLIHOCTU 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha pE3UCTOpE.

12, HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, HAYLIETO Yepes3 JIAMIIOUKY, OT HANPSDKEHUS Ha
HEH.

13. Onpenenenue KII/ Harpesatens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHSI TIOCTOSIHHBIX MarHUTOB.

15. HM3ydeHne MarHUTHOTO MOJIS TOCTOSTHHBIX MArHUTOB MPU UX OOBEUHEHNHU U
pa3feneHun.

16. HccnenoBaHue neiCTBUsS SJIEKTPUUYECKOrO TOKA HA MATHUTHYIO CTPETIKY.

17.  OmnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOENHCTBUSA KaTYIIKHU C TOKOM U
MarHura OT CHJIbl TOKA U HalpaBJIEHUs TOKA B KaTyIIKe.

18. Hsyuenne neicTBUsi MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHnctpynpoBanue 1 uzyueHue padoThl 3I€KTPOABUTaATENS .

20. Hsmepenue KII/I 31exkTpoaBUraTebHON YCTAHOBKH.

21.  OnpITI N0 UCCIIEAOBAHUIO SIBIEHUS AJIEKTPOMArHUTHON MHAYKLUU: UCCIIEIOBAaHUE

U3MEHEHUHN 3HAYEHUs U HAlIPaBJICHUS] HHAYKLUOHHOTO TOKA.
Pasznen 8. Mexanuyeckue siBJICHHUS.
Mexanunueckoe apikeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOT O ABMKEHUs. PaBHOMEpHOE NpsIMOJIMHEHOe ABrKeHne. HepaBHOMepHOE
NpsIMOJIMHENHOe nBHkeHne. CpenHsas U MTHOBEHHAasi CKOPOCTh TeJa IPU HePpaBHOMEPHOM
JOBUKECHUU.
Yckopenne. PaBHOyckopeHHOE npsiMonHeHOe nBikeHne. CBodonnoe magenue. OmnbiTel [ ames.
PaBHOMepHOe nBHXKeHHE 1O OKpY>kHOCTH. Ilepron u yacrora oOpamenus. JInneiiHas u yriosast
CKOPOCTHU. LIEHTPOCTpPEMUTENIBEHOE YCKOPEHHUE.
Ilepseiii 3axoH HeroToHa. Bropoii 3akon Hetotona. Tpernii 3akoH HeroToHa. IIpuHumn
CYNEpIO3ULUU CHUIL
Cuna ynpyrocrtu. 3akoH 'yka. Cuna TpeHusi: cujia TPeHUs CKOJIbXKEHUSI, CUJIA TPEHUS TOKOs,
OPYTUe BULbI TPEHUS.
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe cBOOOAHOro naaeHus. Jpnxenne
raneT Bokpyr ConnHua. Ilepsas kocmuueckas ckopocTb. HeBecOMOCTb U eperpys3ku.
PaBnOBecue MatepuanbHON TOUkH. AOCOMOTHO TBEPAOE Teno. PaBHOBeCHe TBEPIOrO Tena C
3aKPEIJIEHHON OCBhIO BpalleHus.. MOMEHT cuiibl. LIeHTp TskecTH.
HNmnynsc Tena. MU3menenne umnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs uMmnyJjbca. PeakTusHOe
IBUKEHUE.
Mexannyeckast pabora 1 MOIHOCTE. PabGoTa cun TskecTy, ynpyrocty, TpeHus. CBs3b S3HEPTUU U
pabotel. IloTeHnanpHas sHEPrys Tena, MOIHATOrO Hall MOBEPXHOCTHIO 3eMud. [loTeHunanbHas
3Heprus cxatol npyxunbl. Kunernueckas sHeprusi. Teopema 0 KWUHETUYECKOM 3HEPruu. 3aKOH
COXPaHEHUs1 MEXaHUYECKOW SHEPTUH.

emoncmpayuu.

1. HabmroneHue MexaHN4eCKOro IBUXKEHUs TeJla OTHOCUTENbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTel U TPAeKTOPUIl ABMXKEHUsI OHOTO M TOT'O JK€ TeJIa OTHOCUTENBHO Pa3HbIX
TEJ OTCUETA.
H3mepenune CKOpOCTU U YCKOPEHHUsI IIPSIMOJUHENHOTO ABUKEHUS.
Hccnenosanue npu3HakoB PABHOYCKOPEHHOTO IBUKEHUS.
Habnronenue nBuxeHHs Tena Mo OKPY>KHOCTH.
Habnronenne MmexaHMUECKUX SIBJICHUH, MPOUCXOAALINX B cCUCTEMe oTcuéTa « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHHU OTHOCUTENBHO KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUsI TeJla OT MAacChl Tesa U AeHCTBYIOLIEH HAa HETO CUJIBL.
Habnronenue paBeHCTBa CHII ITPU B3aUMOJIEHCTBUU TEJL.
H3meneHue Beca Tena npu yCKOPEHHOM ABUKEHUH.
0. Ilepenaya umnysbca Npu B3aUMOAECUCTBUU TEL.
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1. IIpeobpazoBanus 3HEPTUN IPU B3AaUMOAEHCTBUU TEI.

12. CoxpaHeHne UMIybca MPU HEYIPYroM B3aUMOJEHCTBUU.

13.  CoxpaHeHue UMITyJIbCa P a0CONIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. Ha0monenue peak THBHOTO JIBHKEHHUSI.

15. CoxpaHeHne MeXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ma1€HHUH.

16. CoxpaHeHne MeXxaHU4eCKON YHEPTUU NP IBUKEHUU TeJa MO NeHCTBUEM NPy KUHBI.

Jlabopamopusie pabomst u onsvimol.

1. KoHncTtpyupoBaHue TpakTa sl pa3roHa U JajJbHEMIIEro paBHOMEPHOIO IBHKEHUS LIapuKa
WM TEJEKKH.

2. Onpenenenue cpenHel CKOPOCTH CKOJIBKEHHs OpyCcKa UM ABM)KEHUS ApUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM IBI)KEHUH Oe3
Ha4aJbHON CKOPOCTH.

5. IIpoBepka runoTesbl: €Cy NPU PABHOYCKOPEHHOM JIBUXKEHUHU 0€3 HaualbHOI CKOPOCTH
IYTU OTHOCSITCS KaK Psii HEYETHBIX YUCEJl, TO COOTBETCTBYIOILNE POMEXYTKH BPEMEHU
OJIMHAKOBBL
Hccnenosanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBbKEHUS OT CHJIbI HOPMAJIBHOTO J1aBJICHUS.
Omnpenenenne k03¢ HULIMEHTA TPEHHUS CKOIbKEHMS.

Onpenenenue KECTKOCTU NPy KUHBI.
Onpenenenne pabOThI CHIIBI TPEHUS PU PABHOMEPHOM ABM)KEHUH TeJa MO TOPU30HTAIBHON
MOBEPXHOCTH.
10.  OmnpeneneHue pabOTHI CUIIbI YIPYTOCTH MPH MOABEME IPy3a € UCIIONIb30BAHUEM
HETOABIDKHOTO U TTOABIXKHOTO OJIOKOB.
11. H3yueHune 3akOHAa COXPAHEHUS SHEPTUU.
10 KJIACC
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Pa3zgen 9. Mexanuueckue Koy1e0aHUsI M BOJIHBI.

KonebarenpHoe nBrxenne. OCHOBHbIE XapaKTEPUCTHKH KOJeOaHHI: MEpUO, YaCTOTA, aMILTUTY 1A,
MatemaTudeckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpainenne sHepruu npu kojedaTeaIbHOM
JOBUKECHUH.

3aryxaromue kojedanus. BeinyxneHnnble konedanus. Pesonanc. Mexannueckue BoyiHbL. CBOICTBa
MeXaHU4YeCKUX BOJIH. IIponospHblie U nonepednbie BOIHLL. JJIMHA BOJHBI U CKOPOCTD €€
pacnpocTpaHeHus. MexaHn4eckue BOJIHBI B TBEPIAOM TeJle, CEHCMUYECKHUE BOJIHBIL.

3Byk. I'poMKkoOCTb 3ByKa U BbicoTa TOHa. OTpakeHue 3Byka. MTHpa3Byk u ynbTpas3Byk.

Jemoncmpayuu.
1. Habmonenue koneOaHuii TeN MO NEHCTBUEM CHJIIBI TSDKECTH U CHUIIBI YIIPYTOCTH.
Habmronenne xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habnronenne BbIHYKAEHHBIX KONeOaHUI U pe3oHaHca.
PacnipocTpanenne npoaosbHbIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).
Habnronenne 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
6. AKyCTMUYECKUN PE30HAHC.
Jlabopamopusie pabomst u onsimol.
1. Onpenenenue 4aCTOTHI U ePHOAA KoeOaHUN MaTeMaTUYECKOTO MAasITHUKA.
2. OnpeneneHue 4aCTOTHI U MEpHOAA KoJeOaHHH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NepUOia KOJeOaHUi MOIBEIIEHHOr0 K HUTH I'Py3a OT AJIMHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Neproaa KonebaHui NPy KMHHOTO MasiTHUKA OT MacChl Ipy3a.
5. IlpoBepka HE3aBHCUMOCTH Tepuoa KojaeOaHuii Irpy3a, MOABEIIEHHOIO K HUTH, OT MacChI

rpysa.
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6. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD MEPUO/a KOJeOaHU MPYyKMHHOTO MasiTHUKA OT
MaccChl Ipy3a 1 JKECTKOCTH MPYKUHBL
7. V3MmepeHne yCKOpeHUsi CBOOOTHOTO MaACHHS.
Pa3zagen 10. D1eKTpoMAarHuTHOE MOJ1€ M 3JIeKTPOMATHHTHBIE BOJIHbI.
DJIeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHuTHbIE BOIHBI. CBOICTBA 3JI€KTPOMArHUTHBIX BOJIH.
Ixana 31eKTPOMAarHUTHBIX BOJH. Mcnonp3oBaHue 3J€KTPOMarHUTHBIX BOJIH 1J1 COTOBOM CBSI3U.
DneKTpoMarHuTHas npupoja csera. CkopocThb cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3I€KTPOMArHUTHBIX BOJIH.

2. BonHOBbIE CBOICTBA CBETA.
Jlabopamopusie pabomst u onsvimol.

1. M3yueHne CBOWCTB 3J€KTPOMAarHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Tene(oHa.
Pa3zgen 11. CBeToBbIe siBJICHHUS.
Jlyuesas monens ceta. Mcrounuku ceeta. [IpsmonuneiiHOe paclipocTpaHeHHEe CBeTa. 3aTMEHUS
Connua u Jlynsl. OtpaxkeHue ceera. [1nockoe 3epkaino. 3akOH OTpa’KeHUsl CBETA.
IIpenomnenue ceera. 3akOH npenoMiieHus cseTa. [lonHoe BHyTpeHHee OTpakeHHUEe CBETa.
Hcnonb3oBaHue NONTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B iunze. OnTudeckas cucreMa oroanmapara, MUKPOCKOIa U Tejieckona. I a3
KaK OonTudeckas cucreMa. biusopykocTs U 1aqbHO30PKOCTD.
Paznoxxenne 6enoro ceeta B ciekTp. Onbirl HetoToHA. C0XKEHNE CIEKTPAIbHBIX LIBETOB.
Hucnepcusi ceera.

Jemoncmpayuu.
1. IIpssMonuHeHOE pacnpOCTPAHEHUE CBETA.
OTtpaxenue caera.
ITonyuenune n3o0paskeHU B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBO.
Xon nydeii B cobuparoiieit nH3e.
Xox nydel B pacCeUBArOLIEH JIUH3E.
ITonyuenue n3o0paskeHMi € TOMOLIBIO JIUH3.
9. Ilpunuun peiicTBus poroannapara, MUKPOCKOINA U TEJIECKOMA.
10. Mognens riasa.
11. Paznoxenne Oenoro ceera B CIIEKTP.
12. ITony4enne Genoro ceera Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopusie pabomst u onsvimol.
1. MccnenoBanue 3aBUCUMOCTH YIJjla OTPAXKEHHUs] CBETOBOTIO JIy4da OT yIjla MajeHus.
2. M3yueHne XxapakTepuUCTUK U300pakeHUs IPEIMETa B MIIIOCKOM 3epKaje.
3. Hccnenosanue 3aBUCMMOCTH yIUIa IPEJIOMIIEHUS] CBETOBOIO Jy4a OT yIJla NaAeHUs Ha
rpaHuLE «BO3AYX—CTEKIION.
[Tonydenue n300paxeHnit ¢ MOMOLIBIO COOMpPAOIe JIMH3BL
Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONTUYECKOH CUJIbI cCOOMparoIeli TNH3BL
OmnbITHI IO PA3IOKEHUIO OENIOro CBETA B CIEKTP.
7. OnbITHI IO BOCHIPUATHIO IIBETA PEAMETOB IPH UX HAOJIOAEHNUH Yepe3 LIBETOBbIE (PUIIBTPHL
Pa3zpnen 12. KBanToBbIe siBJIeHUS.
OmnbiTe! Pesephopaa u nnanerapHast Monens atoma. Monens atoma bopa. Mcnyckanue u
MOTJIOIIEeHHUEe cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPHIL.
PannoaktuBHOCTE. Anba, Oeta- 1 raMma-u3nyueHusi. Ctpoenue aToMHOro siapa. HykinoHHas
MoOJieJIb aTOMHOTO sAapa. M3oTonsl. PanuoaxtusHele npespatienus. [lepuon nonypacnana aTOMHBIX
sanep.
SnepHbie peakunu. 3aKOHbBI COXPAHEHHS 3aPsA0BOr0 U MAaCCOBOTO YNCEN. DHEPTHs CBA3U aTOMHBIX
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sinep. CBsi3b Macchbl U 3Hepruu. Peakiuu cunTe3a u aenenus siaep. Mcrounnku snepruu ConHLa 1
3BE3.
AnepHas oHepreTuka. [lelcTBrs paguOaKTUBHBIX W3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CriexTpbl U3y4eHHS U TIOTJIOLEHHS.
CriexTpbl pa3IMYHBIX Ia30B.
CnexTp Bomopona.
Habmronenne Tpexos B kamepe BunbcoHa.
Pabora cuérunka MOHU3UPYIOIUX U3TyYEeHUH.

6. Perucrpanust n3nydeHus NpUPOIHBIX MUHEPAJIOB U IPOIYKTOB.
Jlabopamopusie pabomst u onsvimol.

1. HabmroneHue CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHNE YHEPTHH YaCTHULIBI IO TOPMO3ZHOMY IyTH (110

dororpadusam).

3. H3mepeHnue pagnoakTUBHOTO (OHA.
IToBTOpHTE/ILHO-0000 A0 IIUH MOYJIb.
IToBTOpUTEILHO-00001IAIO NI MOAYIb PEAHA3HAYEH AJIs CHCTEMAaTH3aluu 1 00001eH s
NPEAMETHOTO COAEPKaHUA U OIBITa AeSTeNIbHOCTH, MPUOOPETEHHOTO MPU U3yUEHUH BCETO Kypca
¢bu3nKy, a TaKXKe 1 NOATOTOBKY K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHy 10 (pu3uke st
00y4aroImuxcst, BBIOPaBILINX 3TOT yueOHBIH MpeaMer.
IIpu n3yueHun TaHHOTO MOAYJIS PEATM3YIOTCS M CUCTEMATHU3UPYIOTCS BUABI A€ATENBHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeunBaeTCs JOCTIKEHHIE MTPEIMETHBIX 1 METAIPEIMETHBIX MIJIAHUPYEMbIX
pe3yibTaToB 00yueHus1, GOpMHUPYETCs €CTECTBEHHOHAYYHAsI IPAMOTHOCTb. OCBOEHHNE HayUHBIX
METOZIOB MCCIIeIOBAHUS SIBJICHUH NPUPOABI U TEXHUKH, OBJIAZCHNE YMEHUSIMU OOBSICHATD
bu3nveckue sIBIEHUs, IPUMEHss NOJy4YeHHbIE 3HAHU, PeLaTh 3a7ja4l, B TOM YHCJIe KaYeCTBEHHBIE
U SKCIIEPUMEHTAJIbHBIE.
IIpyHIMNIHANBEHO AESTEIbHOCTHBIN XapakTep NaHHOrO pasjieNa Pealu3yeTcs 3a CUET TOro, YTO
00y4aroIuecs BHIIOJIHSIOT 3aJaHHs, B KOTOPBIX UM MPEIaraeTcs:
Ha OCHOBE IOJIYUYE€HHBIX 3HaHUH Pacrio3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBIICHHS B
OKpY’KaroIiel Npuposae U MOBCEIHEBHOM XKHU3HM,
HCIIOJIb30BaTh HAYUHbIE METOMIbI UCCIIEOBAHUS (PU3NUECKUX SBJICHHI, B TOM YHCIE ISl TPOBEPKH
TUIIOTE3 U NOJy4YEHUS TEOPETHUECKNX BBIBOJIOB;
OOBSICHATH Hay4HbIE OCHOBBI HAMOOJIe€ BaXKHBIX JOCTIDKEHUI COBPEMEHHBIX TEXHOJIOTHIA,
Harpumep, MPaKTUYECKOrO UCTIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA
NPEBPALIEHNs U COXPAaHEHUsI BCEX N3BECTHBIX BUAOB SHEPTUU.

SNk

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

H3yvenne Gpu3nku Ha ypoOBHE OCHOBHOTO 001LIero oOpa3oBaHus HAIIPABJIEHO HAa JOCTIDKEHUE
JIMYHOCTHBIX, METATIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

B pesynbrare nsydenus (uU3NKU Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus y 00y4daroLerocs
OynyT chopMUPOBaHBI CIEAYIOIINE INYHOCTHBIE PE3YJIbTAThI B HACTH:

e 1) IATPHOTHYECKOI0 BOCIIUTAHHS:

® - [IPOSIBJIEHHE MHTEPeca K MICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3NUECKOM
HayKHU,

® - [[EHHOCTHOE OTHOIIEHHUE K JOCTI)KEHUSAM POCCUHCKUX YIEHBIX-(DU3UKOB,;

e 2) rpa’kIaHCKOro M 1yXO0BHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - FOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCY>KA€HUHU OOIIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
npoOJeM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM JOCTIKEHUH (3K,



- OCO3HAHHNE BAXKHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3¢TeTHYECKOro BOCIIUTAHHS:

- BOCTIPUSITHE 3CTETUUECKUX KadeCTB (PU3NIECKON HAyKH: €€ TapMOHUYHOTO ITOCTPOSHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HaHHE LEHHOCTH (hPU3MUECKON HayKH KaK MOIIHOIO MHCTPYMEHTA ITO3HAHMS MHPA,
OCHOBBI Pa3BUTHs TEXHOJIOTUH, BAXXKHENUIIEH COCTABIIAIOLIEH KYJIbTYPBI,

- pa3BUTHE HAYYHOH JIFOOO3HATENbHOCTH, HHTEPECA K UCCIEAOBATENLCKON NS TeTbHOCTH,
S) popmupoBaHus KyJbTYpbl 310POBbSI H SMOLHOHAJIBHOIO 0JIATONONYYHS:

- OCO3HaHHE LIEHHOCTH 0e30MacHoro oopasa *KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpe, BAKHOCTH ITPaBHJI 0€30IIaCHOTO MOBEEHNUs Ha TPAHCIIOPTE, Ha 1OpOorax, C
3JNIEKTPUUECKUM U TETUIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSIX;

- chopMHUPOBAHHOCTD HaBbIKa pedhIEKCUH, MPU3HAHNE CBOETO MpaBa Ha OIIUOKY U TAKOTO
JKe IpaBa y APyroro 4ejoBeKa;

6) TPyAOBOro BOCIIMTAHUSI:

- aKTUBHOE Y4aCTHE B PEIICHUH NPAKTHUECKUX 3a1a4 (B paMKax ceMbHU, 00pa3oBaTeIbHOMN
OpraHu3aLMH, TOPOAa, Kpasi) TEXHOJIOIHYECKON 1 COLMAIbHON HAaNPaBIeHHOCTH,
TpeOYIOLUINX B TOM YUCHe U QU3NUECKUX 3HAHUI;

- HHTepeC K MPaKTHYECKOMY U3YUYEeHHUIO Mpodeccuil, CBA3aHHbIX C (PU3HNKOM,

7) 3K0JIOrH4eCKOro BOCIIMTAHUS:

- OpHeHTaLus Ha MpUMeHeHHe PU3NIECKUX 3HAHUHN NI peleHus 3a1a4 B 00J1acTi
OKpY>KaroIlel cpenbl, MJIaHUPOBAHMS IMOCTYNKOB U OLEHKH X BO3MOXKHBIX ITOCJIEACTBUIN
IUIs1 OKPY-KaroLeu Cpenbl,

- OCO3HaHUE INI00ATBHOTO XapaKkTepa 3KOJOTHUECKUX MPOoOIeM U MyTel UX peLIeHMs,

8) ananTauMu K U3MEHSIIOIIUMCS YCJIOBUAM COLMAIBLHOH M MPUPOAHOH Cpeabl:

- TOTPeOHOCTh BO B3aMMOJIEHICTBUM IIPU BBITOJIHEHUH UCCIEIOBAHUN U IIPOEKTOB
¢bu3nueckoil HaNPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM APYTHUX;

- TIOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO 1eATENbHOCTD;

- OTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHMH, B TOM 4HCJIe (POPMYJIUPOBATh UIEH,
MOHSATHS, THIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSX;

- OCO3HaHHe e UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (pU3NKY;

- IJITAHUPOBAHHUE CBOETO PAa3BUTUS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUI,

- CTpEMJIEHUE aHAIU3UPOBATh U BBISABJIATH B3aUMOCBS3H IIPUPOIbI, OOIECTBA U SKOHOMHUKH,
B TOM UHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUIL,

- OLIEHKA CBOMX JIeHCTBUI C yUETOM BIIMSIHUS HA OKPY KAIOLIYIO CPEy, BO3MOXKHBIX
rJ100abHBIX MOCIEACTBUH.

METANPEIMETHBIE PE3YJ/JbTATBI

B pesynbrare ocBoeHust mporpaMMel 1o (pU3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y
oOyuaromerocs: OyayT chOpMHUPOBaHbI MeTaNpPeAMeTHbIE Pe3yJbTAThI, BKIIIOUAIOLTHE
NMO3HAaBATCJIIbHBIC YHUBCPCAJIBbHBIC yLIe6HbIe HeﬁCTBHﬂ, KOMMYHUKAaTUBHBIC YHUBCPCAJIBHBIC
yueOHbIe NeICTBUS, PEryJIATHBHbIE YHUBEPCAIbHbIE yueOHble NeiCTBUS.

IHo3naBaTebHBbIE YHHBeEPCAJbHbIE YUeOHbIe AeHCTBHS

Ba3oBble JJoruuyeckKue JelcTBHA:

BBIABJISITh M XapaKTEPU30BATh CYIIECTBEHHbBIE PU3HAKU OOBEKTOB (ABJICHMIA),
yCTaHaBJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCHU(PUKAIMN, OCHOBAHUS st 00001IeHNs U
CPaBHEHUS,

BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (paKTax, NaHHBIX U



HAOJIONEHUSIX, OTHOCSAIIUXCS K (PU3HMUECKUM SBJICHHSM;

® BBLIABISITH NPUUUHHO-CIIEICTBEHHBIE CBA3H IPH N3yUeHUH (PU3HUECKUX SBJICHUHN U
IPOLIECCOB, AENAaTh BBIBOBI C UCMOIB30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh FUIIOTE3bI O B3AUMOCBA3SIX (PU3NYECKUX BEJUUNH,

® CaMOCTOSITENIbHO BBIOMPATh Criocod pemeHus yueOHol pusnueckoii 3agauu (CpaBHEHNE
HECKOJIbKUX BAPUAHTOB PELICHUs, BIOOP HanOoee MOAXOSAIIEro C yUETOM
CaMOCTOSITEJIbHO BBIJEIEHHBIX KPUTEPHUEB).

Ba3oBble nccnenoBareibCKue JeHCTBUS

® JCIIOJIb30BaTh BOIPOCHI KaK UCCIENOBATEIbCKII HHCTPYMEHT ITO3HAHMS,

® TPOBOAUTH IO CAMOCTOSITENIbHO COCTABIEHHOMY TIAHY OIBIT, HECIOXKHBIN (PU3NIEeCKHit
SKCIIEPUMEHT, HEOOIBIIOe HCCIeoBaHNe (PU3MUECKOTO SIBJICHNS,

® OLIEHUBATH HA MPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALIHIO, TIOTYYEHHYIO B XOJ€
UCCIIeIOBAHUS WIIM KCTIEPUMEHTA,

® CaMOCTOSITENBHO (pOPMYIHPOBATH OOOOIIEHNS 1 BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, ONbITA, UCCIEIOBAHMS,

® TIPOTrHO3MPOBATH BO3MOXKHOE JalbHellIee pa3BUTHe (PU3NIECKHIX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPENTIONIOKEHHS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

® TIPUMEHSTH PA3JIMYHbIE METOABI, HHCTPYMEHTHI U 3aIPOCHI MPH MOKCKE U 0TOOpE
MH(pOPMALINU MU JJAHHBIX C YYETOM MPENIOKEHHON yueOHO! (pu3ndeckoi 3anaum;

® AHANM3UPOBATh, CUCTEMATU3HPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PA3INYHBIX BUIOB
u (opm mpencrasieHus;

® CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (POPMY IpeACTaBIeHUs HHPOPMALIUU U
WLTIOCTPUPOBATD PeLlIaeMble 3a7jaui HECTOKHBIMH CXeMaMH, JuarpaMMamMu, HHON
rpadpuKoi 1 X KOMOMHAITUSMU.

KomMyHHUKATHBHBIE YHHBePCAJbHbIE YUeOHbIe 1eHCTBHA:

e B Xoze 00CyxaeHus yueOHOro Marepuaa, pe3yibTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI 110 CYINECTBY OOCY>K1aeMOii TEMbI M BHICKA3bIBATh UJIEH, HALIEJIEHHBIE HA
pelLIeHne 3a1a4i U NoJAepKaHue OaroXkenaTeaIbHOCTH OOLIeHNS;

® COIOCTABJIATH CBOU CYXKIEHHS C CYXKIEHUSIMH JPYTUX YYACTHUKOB AMAJIOra, OOHapy KUBATh
pasau4ue U CXOACTBO MO3ULIUH,

® BBIPAXXATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e nyOJUYHO MPEACTABIATD PE3YJIbTAaThI BHIIOIHEHHOTO (PU3NYECKOTO OIbITa (SKCIIEPUMEHTA,
HCCJIEZIOBAHUS, TIPOEKTA),

® TIOHUMATb U UCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U HHAMBUAYAIBHON pabOThI IpH
peLIeHnH KOHKPETHOH (pU3NIecKoil mpobiemsl;

® TPUHHUMATH LIeJIM COBMECTHON AEATEIbHOCTH, OPTaHU30BbIBATh AEHCTBUA 110 €€
TOCTIDKEHHIO: pacTIpeNeNsATh POJIH, OOCYKIaTh MPOLECCHl U PE3YJIbTAThl COBMECTHOMN
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOACH;

® BBINOJHATH CBOKO YacTh PadOThL, JOCTHUrasi KAUeCTBEHHOI'O PE3yJIbTaTa M0 CBOEMY
HAIPaBJIEHUIO 1 KOOPAMHUPYS CBOU IEHCTBUSA C IPYTMMHU YJIeHAMU KOMaH/IbI,

® OLIEHUBATh KAYECTBO CBOETO BKJIaAA B OOIIUN MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO
cpOopMyIUPOBAHHBIM YHaCTHUKAMHU B3aUMOAEHCTBUS.

PerynsiTuBHBIe YHHBepcaJibHbIe yUeOHbIe AeificTBHS

Camoopranuzanusi:
® BBIABISTH NPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYALUSIX, TPEOYIOIUX I PEeLISHUs
bu3nUecKux 3HaHUH,
® OPHEHTUPOBATHCA B PA3NUYHBIX MOAXOAAX MPUHATHS PelleHNH (MHIUBUAYAJIbHOE,
NPUHATHE PELIeHNs B TPYIIIe, IPUHATHE PeLIeHU IPyNoi),



CaMOCTOSITEJIBHO COCTABJIATD aJITOPUTM PeLIeHUsT (PU3UMUECKON 3a1a4H WK TIaHA
UCCJIEIOBAHUS C YUETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIJIaraéMble BAPUAHTHI PELICHUI;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTELJIEKT:

7IaBaTh aIeKBATHYIO OLIEHKY CUTYallUU U MpeJjiaraTh IUlaH €€ N3MEHEHMUS,

OOBSICHATH IPUYHMHBI JOCTIDKEHUS! (HEIOCTHKEHNS1) PE3YIbTATOB [EATENIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B ACATENBHOCTD (B TOM YHCIIE B XOJ] BBIIOJHEHUS (PU3UUECKOTO
UCCIIeIOBAHUS WIIM IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHHUBIINXCSl CUTYaLINH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEI;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa LIENIN U YCIOBUSAM,

CTaBUTh C€0s1 HA MECTO JIPYTrOro 4ejoBeKa B XO/€ CIIOpa MWIIN AUCKYCCUU HAa HAYYHYIO TEMY,
NOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY JIPYTOTo;,

NPU3HABATh CBOE MPAaBO Ha OIINOKY MPU pPeLIeHUH (PU3UYECKUX 3a1a4 WIN B YTBEPIKIESHUSIX
HA Hay4YHbIE TEMBI U TAKOE JK€ MPaBO APYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

K xoH1y o0yuenus B 7 Kjiacce IpeaMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE TOJIKHBI OTPaXKaTh
c(pOPMHPOBAHHOCTD Y OOYHAIOIIUXCS YMEHU!

UCIIONb30BaTh MOHATHA: PU3NIECKUE U XUMUUYECKHE SIBJICHUs1, HAOII0IeHIEe, SKCTIEPUMEHT,
MOJIEJNb, TUTIOTE3a, SAMHULBI (PU3NIECKIX BEJINYNH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUS BeIecTBa (TBEPOE, KHUIKOE, ra3000pa3HOe), MEXaHUYECKOE IBHIKEHNE
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHS, PABHOIEHCTBYIOLIAs CUJIA,
nedopmarus (ynpyrasi, miacTU4ecKas), HEBECOMOCTb, COOOIAIOIINECs COCYBL,

pa3muuath siBaeHus (1udQy3usi, TeraoBoe NBIKEHNE YaCTHUI BEIIeCTBA, PABHOMEPHOE
IBIDKEHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPLUS, B3aNMOACHCTBHUE TeJl, PABHOBECHE
TBEPBIX TEJI C 3aKPETUIEHHON OChIO BpAIEHUs, Iepeaaya 1aBIeHNs TBEPAbIMHU TEJIaMHu,
KUIKOCTSIMU U razaMy, aTMOC(EpHOe AaBlIeHHE, MIaBaHUE TeJl, IPEBPALEHHS
MEXaHIUYECKOW HHEPTUH) 110 ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX AaHHOE (PU3NYIECKOE SIBJICHHE;

pacrio3HaBaTh NPOSIBJIEHNE U3YUYEHHBIX (PH3HUECKUX SBJIEHUH B OKPYKAIOIEM MUDPE, B TOM
yrcine (pu3nydeckue sBJSHHUs B IPUPOAE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTAMHU B
JKMBOW M HEXXKUBOH NMPHUPOJE, NeHCTBHE CUIIbI TPEHUS B IPUPOE U TEXHUKE, BIMSHHUE
aTMOC(epHOro AaBJIEHUs HA )KUBOM OPraHU3M, TUIABAHHUE PbIO, PbIYAru B TEJIE YEIOBEKa,
IIPU 3TOM NIE€PEBOAUTD MPAKTHUECKYIO 3a/a4y B YU€OHYIO, BBIACIATD CyLECTBEHHbIE
CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHU;

OTUCBIBATH U3YYEHHbIE CBOMCTBA TeJ U (PU3NIECKHE SBJICHUS, UCIIONB3Ysl (pusnueckue
BEJINYMHBI (Macca, 00bEM, INIOTHOCTD BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEMIHSS CKOPOCTH,
CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC TeJa, CUJla TPEHUs, JaByieHne (TBEPAOTo Tea,
JKUJIKOCTH, Ta3a), BHITAJIKMBAIOIIAs CHJIA, MEXaHUYecKast padoTa, MOIHOCTb, TIEUO CUJIBI,
MOMEHT CHJIBIL, KO3(PPHULMEHT MONE3HOr0 AeHCTBUS MEXaHU3MOB, KHHETHYECKast U
NOTEHIMAJIbHAs SHEPTUs), IPU ONHUCAHUM MPABUIBHO TPAKTOBAThH (PU3HMUECKUIT CMBICT
UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUs U €IUHULIbI (PU3HYECKUX BEJTMYUH, HAXOAUTh
(bopMyJIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEIUYHHY C APYTUMH BETHUNHAMY,
CTPOUTH TPaMKN U3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIHUUH;

XapaKkTepU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBICHHS U IPOLIECCH, UCIIONb3Ys PaBUIa
CJIOKEHMsI CUJT (BIOJIb OZTHOM MpsiMoi), 3akoH I'yka, 3akoH [lackans, 3akon Apxumena,
MIPABIJIO PaBHOBECHSI pbIuara (0JI0Ka), «30JI0TOe MPABUIIOY» MEXAHHUKH, 3aKOH COXPAaHEHHS
MEXaHHUYECKOH HHEPTUu, IMPHU STOM /1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U



3aIHCBIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE,
OOBSICHATH (PU3NUECKUE SIBIEHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTyalMi MPaKTHKOOPHEHTHPOBAHHOI'O XapaKTepa: BhISBIATE IPUUNHHO-CJIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrH4YeCcKUX LIaroB ¢ Ornopoil Ha 1-2 U3y4eHHbIX
CBOMCTBA (PU3NUECKUX ABJICHUN, PU3NMUECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

pewarh pacyéTHble 3a7aun B 1-2 nelCTBUs, UCIOJb3Ys 3aKOHBI M (POPMYJIbI, CBS3bIBAIOLIUE
¢u3nyeckue BEIUYMHBL HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3aIIUChIBATh KPATKOE YCIIOBHUE,
NOJCTABIATh (PU3NUECKHE BEIMUUHBI B (POPMYJIBI U IPOBOJUTH PACUYETHI, HAXOIUTD
CIpaBOYHbIE TaHHbIE, HEOOXOAUMBIE IJISl PELIeHUs 3a1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTyYe€HHOM (PU3MUECKON BEJIMYNHBL,

pacrio3HaBaTh NPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH ITOMOIIU (PU3NIECKUX METOOB, B
OTMUCAaHUU UCCIIEIOBAHNS BbIIENIATH MPOBEPsiEMOE NMPEATNONOKEeHUE (TUITOTe3Y), Pa3IndaTh U
MHTEPIPETUPOBATD NOJIYUYEHHBINH Pe3yJIbTaT, HAXOIUTh OUIMOKU B XOJI€ OIBITA, eNaTh
BBIBO/IBI 110 €TI0 Pe3yJIbTaTaMm;

MPOBOJUTD OTBITHI 10 HAOMIOAEHHIO (PU3HHUECKUX SIBJICHUI WM (PU3NUECKUX CBOWCTB TEN:
(bopMyIMpOBaTh IPOBEPsIEMbIE MPENTIONOKEHHS, COONPATh YCTAHOBKY U3 MPEJIOKEHHOTO
00OpyIOBaHUs, 3aMUCHIBATH XOJ ONbITa U (POPMYJINPOBATE BHIBOJIBL,

BBITOJIHATD NPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHU, MacChl Tesa, 00béMa, CHIIbI U
TEMIIepPaTyphl C UCTIONb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aIIHCHIBATD
NOKa3aHusl MPUOOPOB C YUETOM 3aJaHHOI a0COMIOTHON MOTPELTHOCTH U3MEPEHUN;
NPOBOJUTDH UCCIIENOBAHNE 3aBUCUMOCTH OHOH (PU3MUECKON BEIMYMHBI OT APYTOi C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUi (3aBUCUMOCTH IyTH PABHOMEPHO JABMIKYLIETOCs TeNa
OT BPEMEHH JBI)KEHUS TeJla, CHIIbI TPEHUS CKOJIbKEHUS OT Beca Tejia, KauecTBa oOpaboTku
MOBEPXHOCTEH TN U HE3aBUCUMOCTH CHUJIbI TPEHHSI OT IJIOIIAAN COIPUKOCHOBEHHUS Tell,
CHUJIBI YIIPYTOCTH OT yIJTMHEHUS NPY>KUHBI, BHITAJIKUBAIOLIEH CHUIIBI OT 00BEMa
NOrpy>kE€HHON YaCTH TeNa U OT IJIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH OT IIJIOTHOCTH
TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCJIOBHI MIaBaHUS TEJI, YCIOBUN
paBHOBECHs pblyara U OJIOKOB), y4aCTBOBATh B INITAHMPOBAHUHU Y4€OHOTO HCCIIEIOBAHM,
coOHupaTh YCTAHOBKY U BBITIOJIHATh U3MEPEHUS, CIeNys MPEIJIOKEHHOMY IJIaHy,
(buKCUPOBaTh PE3yJIbTATHI MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKNX BEJIMYUH B BUJE
NPEeJIOKEHHBIX TaOHL ¥ rpa)UKOB, 1eIaTh BBIBOMBI 10 PE3yJIbTaTaM UCCIIEIOBAHNS,
IPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NIECKUX BEJTMUYUH (TUIOTHOCTH BEILIECTBA )KUAKOCTH
U TBEPJIOrO TeJa, CUJla TPEHUS CKOJIbKEHUS, TaBJIEHUE BO3/lyXa, BbITAIKHBAIOINAS CHUJIA,
AEeUCTBYIOLIAs HAa OrPY)KEHHOE B )KUAKOCTD TEJO, KO3 (PUIIMEHT MOJIE3HOTO NeHCTBHS
MPOCTBIX MEXAHU3MOB), CIIeysl MPEIJIOKEHHON HHCTPYKLUU: IPU BBINOJHEHUN U3MEpEHHH
coOHnpaTh SKCIEPUMEHTATIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHNE UCKOMOH BEJINYHHBL,
coOnoaTh MpaBuiIa TEXHUKU OE€30MaCHOCTH MpU paboTe ¢ 1adopaTopHbIM 000pYIOBAHUEM,
YKa3bIBaTh MPUHIUIBI 1€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
AMHAMOMETP, COOOIIAOLINECS COCYIbL, 0apOMETp, phIuar, MOABIKHBIA U HEMOBUKHBIH
OJI0K, HAKJIOHHAS! TJIOCKOCTD;

XapaKTepU30BaTh MPUHLUIIBI AEHCTBUS U3YUYE€HHBIX PUOOPOB U TEXHUYECKUX YCTPOHCTB C
OTOPO# HAa X ONMHUCAHUSA (B TOM YUCJIE: MOAIMITHUKH, YCTPONUCTBO BOIONPOBO/A,
TUAPABIMUYECKHUH MPecc, MaHOMETP, BBICOTOMED, MOPLIHEBON HACOC, apEOMETP), UCTIOB3Y S
3HAHUSA O CBOWCTBAaX (PU3NUECKUX SIBIEHUI U HEOOXOANMBble (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTE MPUMEPHI (HAXOAUTb HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIONBb30BaHMs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOM JKU3HU [T 00eCTieueHHsI
0e30macHOCTH NpU OOpALIEHNH ¢ TPUOOPaMH U TEXHUYECKUMH yCTPOHCTBAMHU, COXPAHEHUs
310pOBBsI U COOMIOIEHHS] HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Karollel cpene;
OCYLIECTBIISATh OTOOP UCTOYHUKOB MH(popMaLun B IHTepHETE B COOTBETCTBUH C 33aHHBIM
MOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUH U MyTEM CPaBHEHHSI Pa3IMYHbIX
HCTOYHUKOB BBIAEISATh HH(POPMALIHMIO, KOTOPast SBJSIETCS MPOTUBOPEUNBON HIIH MOXKET OBbITh



HEJIOCTOBEPHOM,

UCIIONB30BaTh MPH BHINIOJIHEHUH YUeOHBIX 3aJaHUH HAyYHO-TIOMYJIAPHYIO JUTEPATYPY
(bu3nUecKoro conepkaHus, CpaBOvHbIe MaTepHalibl, pecypchl cet MIHTepHeT, BianeTb
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTA, MpeoOpa3oBaHus HHPOpMaIIUU 13 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO,

co3ziaBaTh COOCTBEHHbIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOINEHHs Ha OCHOBE 2—3
HCTOYHUKOB MH(OpMALK (PU3MUECKOTO COAEPIKaHUS, B TOM YHCIe MyOIMYHO AeNaTh
KpaTkue COOOIIeHNsI O PE3YJIbTaTax MPOEKTOB WM Y4eOHBIX UCCIEAOBAHUI, TPU 3TOM
IPaMOTHO MCIIOJIb30BaTh U3YUEHHBIN OHATHHHBIN anmnapar Kypca (pU3HuKH, CONMPOBOXKIATh
BBICTYIJICHUE MTPE3EHTALNEH,

IIPU BBIIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIENOBAHUN PacIpenensTh O0sI3aHHOCTH B
rpymnrne B COOTBETCTBUU C MOCTABJICHHBIMU 3a1a4aMHu, CJIEAUTD 32 BBIIIOJHEHUEM ILJIaHA
IEeWCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA] B 1€ TEJIbHOCTD TPYIIIIEL,
BBICTpanuBaTh KOMMYHUKAaTUBHOE B3aUMOAENHCTBUE, YUUTHIBAS MHEHUE OKPYIKAIOLIUX.

K xoH1y oOyuenus B 8 kjiacce mpeMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE JTOJIXKHBI OTPaXKaTh
C(pOPMHPOBAHHOCTD Y OOYHAIOIIUXCSl YMEHUH!

UCIIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TETNIOBOE ABHIKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAJUINYECKUE U aMOp(QHbIe Tena,
HACBILICHHBIN U HEHACBIIEHHBIN Map, BIAXKHOCTb BO3yXa, TEMIIEPATypa, BHYTPEHHSIS
SHEPTUs, TETJIOBOM ABUTATEIb, JJIEMEHTAPHBIN IEKTPUIECKUI 3apsi/, SIEKTPUIECKOe Moe,
MPOBOAHHUKH U AUDJIEKTPUKH, MOCTOSIHHBIN 3JIEKTPUUYECKHI TOK, MATHUTHOE TIOJIE;
pasnuuarth SBJIEHHS (TEIUIOBOE PaCLIMPEHUe U CXKAaTHe, Terylonepenaya, TerioBoe
paBHOBecCHe, CMauMBaHKE, KAMMJUISIPHBIE SIBJICHUS, NCTIAPEHUE, KOHICHCAINS, IIJIABJICHNUE,
KpucTajutn3anus (OTBepaeBaHue), KUIEHUE, Teronepeaaya (TerionpoBOIHOCTb,
KOHBEKLIHSI, U3JTyYeHUE), SJIEKTPU3ALIUS T, B3aMO/IEHCTBUE 3apsIIOB, NEHCTBUS
HJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMO/IEHICTBIE MarHUTOB, A€HCTBHE
MarHUTHOT'O MOJISt HA TIPOBOJHHK C TOKOM, SJIEKTPOMArHUTHASI MHAYKLHS ) TIO OMUCAHHIO UX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOe
SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE N3YYSHHBIX (PU3NYECKUX SIBJICHHUI B OKPYKAIOIIEM MUPE, B TOM
yucie pusndeckue sIBISHNUs B IPUPOAE. MOBEPXHOCTHOE HATSDKEHHE M KAWL PHbIE
SIBJICHUS B IIPUPOJIE, KPUCTAIUIBI B Ipupone, nsinyueHrne CoHua, 3amMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHL, TYMaHa, MHEsI, CHETa, JIEKTPUIECKHE SIBIICHUS B
aTMocdepe, HNEeKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE NOJIe 3eMiTH, Apeid moaocoB,
POJIb MArHUTHOTO MOJIsT [Is1 J)KU3HH Ha 3eMJle, TIOIPHOE CHSHUE, TIPU STOM NEPEeBOIUTD
NPAKTHYECKYIO 33a7a4y B Y4€OHYI0, BBIIEISTh CYIIeCTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bu3nUecKux sIBIEHUIL,

OIUCBHIBATH U3Y4YEHHbBIE CBOWCTBA TeJ U (PU3UUECKHE SIBJICHHSI, UCTIONb3YS (PU3HUECKHe
BEJINUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, YACTbHAS
TETUIOEMKOCTD BEIIECTBA, Y/IEIbHAS TEIUIOTA IJIABJICHUS, YeIbHAs TeII0Ta
napooOpa3oBaHusl, yaeabHas TEMJIOTa CrOPaHUs TOILINBA, KO3 (PHULIMEHT MOIe3HOrO
AeWCTBUS TEeTJIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAYKHOCTb BO3/yXa, JIEKTPUIECKHUIT 3apsin,
CHJIa TOKA, JIEKTPUYECKOE HANPSUKEHHUE, COTPOTUBIICHUE MTPOBOAHUKA, YEIbHOE
CONPOTHUBJICHHE BEIECTBA, PA00Ta U MOIIHOCTb HJIEKTPUIECKOTO TOKA), PU ONMUCAHUH
NPaBIJIBHO TPAKTOBATH (PU3MYECKUI CMBICI UCTIONIB3YEMbIX BEIUYNH, 0003HAYEHUS U
eIUHHLIBI (PU3MUECKHIX BEJHMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO (PH3HUYECKYIO
BEJIMYKMHY C APYTUMH BEJTMUYNHAMH, CTPOUTD rpad)UKK U3yUEHHBIX 3aBUCUMOCTEH
bu3NUECKUX BEJINYHH,

XapaKTepPH30BaTh CBOMCTBA T, (PU3NUECKHE SIBICHHS U MPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE
MOJIO’KEHHS MOJIEKYJISIPHO-KHHETHYECKON TEOPHH CTPOSHHS BEIECTBA, MPUHLIHIT
CYHepro3uLHHY Toel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH Oma



IUIs ydacTka 1eny, 3akoH /Dxoymsi—JIeHna, 3aKkoH COXpaHeHUsl SHEPTHH, TIPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3AIIUCBIBATH €r0 MATEMATUYEeCKOE BBIPAKEHUE,
OOBSICHATD (PU3NUECKHE TPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaLni
NPaKTUKOOPHEHTHUPOBAHHOT'O XapaKTepa: BbISABIATE IPUUUHHOCIEACTBEHHBIE CBS3H,
CTPOUTH OObsCHEHHE N3 1—2 JOrMYecKux Maros ¢ onopoi Ha 1-2 U3yueHHBIX CBOHCTBA
bu3nueckux sIBIEHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewarh pacyéTHbIE 3a7a4u B 2—3 NEeHCTBHSI, NCTIOJb3Ys 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLINE
(busnueckye BETNUUHBI HA OCHOBE aHAJIM3a YCIOBUS 3a7]a4l 3alIUChIBATh KPATKOE YCIOBHUE,
BBIABJISITH HEZJOCTATOK AAHHBIX JIJIsI PELIEHHS 3a]Ja4H, BIOMPATh 3aKOHBI U (POPMYJIE,
HEOOXOMUMBIE JUTsl €€ pelIeHus], TPOBOAUTD PACUEThl M CPABHUBATH MOJYYEHHOE 3HAUEHHE
(bu3nUecKoil BETMUNHBI C U3BECTHBIMU 1aHHBIMU,

pacrio3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOJOB,
UCTIONB3Ys ONUCAaHNE MCCIIeIOBAHUS, BBIIENATD IPOBEPSIEMOE MTPEIIONOKEHHNE, OLIEHIBATh
NPaBUJIBHOCTD MOPS/AKA TPOBENECHUS UCCIIEOBAHNUS, 1E1aTh BbIBOJIBI,

MPOBOJUTD OMBITHI 10 HAOMIOIEHHIO (PU3HMUECKUX SIBJICHUHN HIIN (PU3HMUECKUX CBOWMCTB TeJ
(KanuUIApHBIE SIBIEHUS, 3aBUCUMOCTbD JIaBJIEHUS BO3/lyXa OT ero 00bEéMa, TeMIepaTypsbl,
CKOPOCTH TPOLIECCa OCTHIBAHUS U HarpeBaHUs NP U3JYYEHUHU OT L[BETa U3JTy4aroLIei
(morsoaroLeil) MOBEPXHOCTH, CKOPOCTh UCIIAPEHHSI BOABI OT TEMIEPATyPhl JKUAKOCTH U
IUTOLIA/IN €€ TIOBEPXHOCTH, 3JIEKTPU3ALUS TNl U B3aMMOJIEHCTBHE 3JIEKTPUUECKHIX 3aPsIIOB,
B3aUMOJIEIICTBHE TIOCTOSIHHBIX MArHUTOB, BU3YAJIN3aL[1s] MATHUTHBIX MOJIEH ITOCTOSTHHBIX
MarHuTOB, IeHCTBHUS MATHUTHOTO TIOJISI HA MPOBOAHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA AJIEKTPOJBUTATENS TOCTOSTHHOTO TOKA): (POPMYJIUPOBATH MPOBEPSEMBbIE
NPEANONOKEHUs], COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOr0 000pYJOBaHNUS, OMTUCHIBATD X0
omnbITa U GOPMYJIUPOBATH BHIBOJBI,

BBITOJIHATD NPSIMbIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTENBHON BIaKHOCTH BO3yXa, CHIIBI
TOKA, HAIIPSDKEHUS C MCIIOJIb30BAHNEM aHAJIOTOBBIX PUOOPOB U NATUYUKOB (PU3HUECKUX
BEJINYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI ¢ YUETOM 3a1aHHON aOCOMOTHON
MOrPEIIHOCTY,;

NPOBOJUTDH UCCIIENOBAHNE 3aBUCUMOCTH OHOH (PU3MUECKON BEJIMYMHBI OT APYToi C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUi (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOLIAIU TIONIEPEYHOr0 CEYEeHHUS U YIEIbHOTO CONPOTUBIIEHUS BEIECTBA
NPOBOJHMKA, CHJIbI TOKA, UAYIIEro uepe3 MPOBOIHUK, OT HANPSDKEHHS HA IIPOBOAHUKE,
UCCIIe0BaHNe MOCIEI0BATEIPHOIO U MAPAIIENIbHOIO COeqUHEHUH MPOBOAHUKOB):
IUIAHUPOBATh UCCIIENIOBaHNE, COOMPATh YCTAHOBKY U BBIOJHITH U3MEPEHUS, CIeNysI
NPEJIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3yJIbTaThl OJYYEHHOH 3aBUCUMOCTH B BUJIE
TabuUI U TpaduKOB, AENIATh BEIBOABI 10 PE3YJIbTATaM HUCCIEIOBAHMS,

NPOBOAUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEMUUYHH (YAeNbHas TeII0EMKOCTh
BELLECTBA, CONPOTUBJIEHUE ITPOBOAHUKA, PadOTa U MOIIHOCTb 3JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUs], COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysI
NPEIJIOKEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUEHNE BEJTUUNHBL,

coOnoaTh MpaBuiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1adopaTopHBIM 000pyIOBaHHUEM,
XapaKkTepU30BaTh MPUHLIUIIBI AEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOHCTB C
OTOPO# Ha UX ONHUCaHUsA (B TOM YUCIIE: CUCTEMA OTOILJIEHUsI IOMOB, TUTPOMETP, TapOBast
TypOUHAa, aMIIepMeTp, BOJIBTMETP, CUETUUK HJIEKTPHUUECKON 3HEPTUH,
3JIEKTPOOCBETUTENBHBIE IPUOOPBI, HArpeBaTeIbHbIE HIEKTPONPUOOPHI (TIPUMEPHI),
AJIEKTPUUECKHUE MPEOX PAHUTEINH, SJIEKTPOMATrHUT, JIEKTPOBUTATENb TOCTOSIHHOTO TOKA),
UCIIONB3Ysl 3HAHUA O CBOMCTBAX (PU3MUECKUX SIBJIEHUI U HEOOXOIUMBIE (PU3UUECKHe
3aKOHOMEPHOCTH,

pacrio3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEbHBIE TPHOOPHI IO CXeMaM U
CXE€MaTUYHBIM PUCYHKAM (SKUIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETD,
JBUTaTeNlb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI
3NEKTPUUECKUX LieTiell ¢ MOCIeI0BAaTENIbHBIM U MapaJlIeIbHbIM COETMHEHHEM 3JIEMEHTOB,



pasznuyvas yCJIOBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LieTIeH;

® TIPUBOIUTH NMPUMEPHI (HAXOAUTH HH(POPMALIUIO O MPUMEPaX ) MPAKTUIECKOTO
UCIIONB30BaHMs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOM JKU3HU [T 00eCTIeueHHsI
0e30macHOCTH NpU OOPALIEHNH C TPHOOPaAMH U TEXHUUECKUMH yCTPONHCTBAMHM, COXPAaHEHHS
310pOBBsI U COOTIOIEHHSI HOPM SKOJIOIMYECKOTO TIOBEACHUS B OKpY Kato1el cpene;

® OCYLIECTBIATH MOMCK MH(pOpMAIK PU3NIECKOro copepskaHus B UHTepHeTe, Ha OCHOBE
UMEIOIIHUXCSl 3HAHUH M TIyTEM CPaBHEHUSI JOTOJHUTEIbHBIX HCTOYHUKOB BbIIENSATh
uH(popManio, KOTOpast SIBISIETCS TPOTUBOPEUUBOI MITM MOXKET OBITh HETOCTOBEPHOW;

® JCIOJIb30BaTh MPU BHITOIHEHNH YUeOHBIX 3aaHNil HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy
(bu3nUecKoro coxepkaHus, CpaBOvHbIe MaTepHalibl, pecypchl cet MIHTepHeT, BnaneTb
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, peodpa3oBaHus HHPOPMALIMU U3 OHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co31aBaTh COOCTBEHHBIE MMCbMEHHBIE H KPATKUE YCTHBIE COo0IeHust, 00001mas
MH(POPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MUYECKOTO COAEPIKAHUS, B TOM YHCIIe
nyOJIMYHO MPECTABIATE PE3yJIbTaThl IPOEKTHOM MM UCCIIE0BATEIbCKON AEATENBHOCTH,
IIPU STOM IPaMOTHO MCIIOJIb30BAaTh U3Y4YECHHbIN MOHATUIHBIN anmapar Kypca GU3uKy,
COIPOBO’KAATH BBICTYIIJIEHHE TIPE3eHTalel,

® [pH BBINOJHEHUH Y4eOHBIX MPOEKTOB U HCCIEA0BAHNH (PU3NIECKUX MPOLIECCOB
pacripenensaTs 00s13aHHOCTH B IPYIIIE B COOTBETCTBHHU C IIOCTABJIEHHBIMH 33JJa4aMH,
CJIEANTDH 32 BBIIIOJIHEHUEM TIaHa AEHCTBUI 1 KOPPEKTHPOBATH €r0, aIeKBATHO OLIEHUBATh
COOCTBEHHBIN BKJIAJ B AEATENBHOCTb IPYIIIIbIL, BHICTPAUBATH KOMMYHHKATHBHOE
B3aUMOJIEHICTBUE, IPOSIBIISISI TOTOBHOCTD pa3peluarb KOH(IUKTHL

K xoH1y oOyueHus B 9 kjiacce rmpeMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JTOJIXKHBI OTPaXKaTh
c(pOPMHUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUH!

® 1ICIIOJIb30BATh MOHATHUSA: CHCTEMA OTCUETA, MaTepHalIbHAsl TOUKA, TPAEKTOPHS,
OTHOCUTEJIbHOCTh MEXaHHUYECKOr0 ABIDKEHUs, Aedopmarus (ynpyras, niaacTudeckas),
TPEeHUE, LEHTPOCTPEMUTENILHOE YCKOPEHNE, HEBECOMOCTD U MEPErpy3KH, LIEHTP TSKECTH,
a0COIOTHO TBEPZOE TEJO, LIEHTP TXKECTH TBEPAOTO Tela, PABHOBECUE, MEXAHUYECKUE
KoseO0aHus 1 BOJHBL, 3BYK, MH(PA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U
noryoueHus, anbga, 0eTa- 1 raMma-u3Jay4deHUs, U30TOIIbI, SiAepHast SHEPreTHKA,

® pasnnyaTh sBJIEHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABIDKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE BIDKEHNE, CBOOOTHOE MaJIeHUE TeJl, PABHOMEPHOE
IBIDKEHUE 10 OKPY)KHOCTH, B3aUMOJIEIICTBHE TEJI, PEAKTUBHOE ABIDKEHUE, KoebaTenbHOe
IBIDKEHUE (3aTyXarolue U BIHYKICHHbIE KOleOaH ), pE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpa’keHHUe 3ByKa, NPSIMOJIMHENHOE PacIpOCTPaHEHUE, OTPAXKEHUE U MPEJIOMIIEHHE CBETA,
NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHe OeJI0ro CBeTa B CIIEKTP U CIOKEHHE
CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUSI CBETA, €CTECTBEHHAs PaANOAKTUBHOCTD, BOSHUKHOBEHHE
JMHEWYATOro CHEeKTPa M3JIyUeHHs ) O OMMCAHHIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE,

® pacmo3HaBaTh MPOSABIIEHUE N3YyUEHHBIX (PU3NYECKUX SIBJICHUI B OKpYy KaroLeM Mupe (B TOM
yrcie (pu3ndeckue sBJICHUs B IPUPOAE: MPUIIHBbBI M OTIIUBBL, IBHXKeHUE TiaHeT CONHEeYHOM
CHCTEMBI, pEAKTUBHOE JIBUXKEHHE )KUBBIX OPIaHU3MOB, BOCIIPHATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPsICEHNE, CEHCMUUECKUE BOJIHBI, LIyHAMH, 5X0, LIBETA TeJI, ONTUYECKHE SIBJICHUS B
npupoze, Ouosorudeckoe AeHCTBUE BUAUMOTO, YIbTPa()UOIETOBOIO U PEHTIE€HOBCKOIO
U3JIy4€HUH, eCTECTBEHHBIN paAOaKTUBHbIN (POH, KOCMUUYECKHUE JIY4IH, PAJHOAKTHBHOE
U3JIy4€HHUE PUPOIHBIX MUHEPAJIOB, IeHCTBHE PAJUOAKTUBHBIX M3JIyUeHHH HA OPraHU3M
4eJIOBEKa), MPU HTOM NIEPEBOUTH NIPAKTUUYECKYIO 3a7auy B yueOHYI0, BBIIEIATh
CyILIECTBEHHbIE CBOICTBA (PU3HAKU) (PU3NUECKUX SIBJICHU;

® OIUCBHIBATh U3YUYEHHBIE CBOWCTBA TeJ U (PU3NUECKUE SIBJICHUS, UCIIONB3Ys (prsnueckue
BEJINYMHBI (CPEAHSISI U MTHOBEHHAs! CKOPOCTD TeJla IIPH HEPAaBHOMEPHOM JIBHXKEHHH,



YCKOpEHHUE, epeMelleHne, My Th, YIIIOBask CKOPOCTb, CHJIA TPEHHSI, CHJIA YIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOHOIO NaIeHus, BEC TeJla, UMITYJIbC Tella, UMIYJIbC CHJIbI,
MexaHH4YecKasi paboTa U MOIIHOCTb, NOTEHIMAJIbHAS SHEPTUS TeJa, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIY, IIOTEHLIUAIbHAS SHEPTUS CXKATOH NMPYKUHBI, KHHETHUECKas! SHEPTHs,
NOJIHAsE MEXaHNUUECKasi SHEPrus, IEPUOA U YacTOTa KojeOaHUi, IJIMHA BOJHBI, IPOMKOCTD
3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, OKA3aTeNb MPEJIOMIIEHUS CPEAbl), TPU ONHUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUECKUIT CMBICT UCTIOB3yEMbIX BEJIUYHH, OO03HAYEHUS U
€NMHULBI (PU3UUECKUX BEJIMUUH, HAXOAUTD (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJINYMHY C APYTUMH BETMUNHAMH, CTPOUTD IpaMKH N3yUEHHBIX 3aBUCUMOCTEN
(bU3MUECKUX BEJINYHH,

XapaKkTepU30BaTh CBOICTBA Tel, (PU3HUECKUe SABJICHHS U MPOLIECCHI, UCIIONB3YsI 3aKOH
COXpaHEeHMsI SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IPUHLIUI CYIEPIIO3ULIUU CUJL,
NPUHLHII OTHOCUTENBHOCTH [ anunes, 3akoHbl HplOTOHA, 3aKOH COXPaHEHUs] HMITYJIbCa,
3aKOHBI OTPAKEHUS U MIPEJIOMIJIEHUS CBETA, 3aKOHBI COXPAaHEHHSI 3aPsiIOBOTO U MacCOBOTO
Yrces PU SAEPHBIX PEaKUsX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
3aIHCBIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHUE,

OOBSICHATD (PU3NUECKHE TTPOLIECCH] U CBOICTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyaluit
NPaKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH IPUUNHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBCHEHHE N3 2—3 JIOTMYECKUX IIaroB ¢ ONOpoi Ha 2—3 M3y4eHHBIX CBOHCTBA
bu3nuecKkux sIBIEHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewaTh pacyéTHble 3a7a4n (ONUPArOIIHNecs Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIONB3Y s
3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NUECKHE BEINYUHBL HA OCHOBE aHAJIN3a YCIOBUS
3a/1auy 3aIUChIBaTh KPATKOE YCIOBUE, BBIBIISITh HENOCTAIOLINE NN N30BITOYHbBIE TAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOANMBIE ISl PELIEHUs], IPOBOAUTL PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYIEHHOTO 3HaUeHUs (PU3NUECKON BEINYHHBL,
pacriosHaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIHU (PU3NIECKUX METOOB,
UCIIONB3Ys ONMCAaHNE HCCIIeIOBAHNS, BBIACIATh IPOBEPSIEMOe MPEIIONOKEHNE, OLIECHUBATD
NPaBUIBHOCTD MOPSI/AKA MIPOBEECHUS HCCIIEOBAHNS, 1e1aTh BbIBO/bI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOMIOIEHUI U OTIBITOB,

K xoH1y oOyuenus B 10 kiaacce npenMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpakaTtb COPMHUPOBAHHOCTD y O0YUAIOIIMXCS] YMEHUH!

MPOBOJUTH OMBITHI 1O HAOMIOEHUIO (PU3HMUECKUX SIBJICHUN MIIN (PU3HMUECKUX CBOWCTB TeJ
(u3y4eHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb IEPHOAA
KosebaHul NMPYKMHHOTO MAsITHUKA OT MacChl TPy3a U JKECTKOCTH MPYKUHBI U
HE3aBHUCHMOCTb OT aMIUTUTYIbl MaJIbIX KOJeOaHUMH, MPSIMOJIMHENHOE PaclpOCTPaHEHNE
CBETa, pasjioxkeHue 0eJoro CBeTa B CIEKTP, U3YUeHHUE CBONHCTB N300pakeHUs B IIJIOCKOM
3epKajie 1 CBOWCTB N300pakeHHsI IpeIMeTa B COOMparOIeil JIHH3€e, HaOII0IeHNe CIUIOIIHbBIX
U IMHEHYaThIX CIIEKTPOB U3JIYYEHHUs1): CAMOCTOSITENIbHO COOMPAaTh YCTAHOBKY U3
n30BITOYHOTO Habopa 000pyIOBaHMUs, OMUCHIBATD XOJI OIBITA U €r0 Pe3yJIbTaThl,
(dbopMyIpPOBaTh BBIBOJIBI,

IPOBOJUTD MPU HEOOXOMMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONpenesis CpeqHee 3HaUeHNe
u3MepsieMol BeTMUnHbI ((POKyCHOE pacCcTosiHUE coOuparoiieil TuH3bI), 00O0CHOBBIBATh
BbIOOp criocoba u3mMepeHus (M3MEpPUTELHOTO Mpubdopa);

IPOBOJUTDH UCCIIENOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJINYHMH C UCIIOJIb30BAHUEM MPSMBIX
u3MepeHuil (3aBUCUMOCTb IyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM IBI)KEHUH 0e3
HauaJIbHOM CKOPOCTH, MEePHOAa KoneOaHUi MaTeMaTHUECKOro MasiTHUKA OT JJIMHBI HUTH,
3aBHCHMOCTH yTIJla OTPAXKEHUS CBETA OT YIUIa MaJeHHs U YIJia PENIOMIIEHHS OT yria
nasieHus1): IUIAHUPOBATh UCCIIEIOBAHIE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY,
(buKcupoBaTh pe3ybTaThl MOJYYEHHOHN 3aBUCUMOCTH (PH3HMUECKUX BEJIMYUH B BUE TAOIHL
U rpauKOB, J1eNaTh BBIBOABI 10 pE3yJIbTaTaM HCCIIEOBAHNUS;

NPOBOJUTH KOCBEHHbIE N3MEPEHUS (PU3NIECKUX BEJTMUUH (CPEIHssI CKOPOCTh U YCKOPEHHe
TeJa IPU PAaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOJHOrO MaeHus], XKECTKOCTh



NPYKUHBL, KO3(GUIIMEHT TPEHHsI CKOJIBXKEHUs, MeXaHH4YecKast padboTa U MOIIHOCTb, 4YaCTOTa
U MepHoA KoneOaHui MaTeMaTHyeCcKoro U MPy>KMHHOTO MasTHUKOB, ONTUYECKAs CHJIa
coOuparoieii JIMH3bIL, PaAUOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHUsI, COONPATh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHHS, CIEAYS NPEATOKEHHON
MHCTPYKLIMH, BBIYUCIIATH 3HAYEHUE BEJTMUNHBI U aHATM3UPOBATH MOJTYUYE€HHBIE PE3YJIbTATHI C
y4€TOM 33JaHHOU MOIPELIHOCTH U3MEPEHUH;

coOmoaTh MpaBuiIa TEXHUKU OE€30MaCHOCTH MpU paboTe ¢ 1abopaToOpHBIM 000PYOBAHUEM,
pa3nuvaTh OCHOBHBIE MTPU3HAKH N3yUEHHBIX (PU3NYECKUX MOAENEH: MaTepraibHas TOUKa,
abCOIFOTHO TBEPOE TEJIO, TOUEUHBII HCTOYHMK CBETA, JIyY, TOHKAs JIMH3A, IUIaHEeTapHas
MOJIENIb aTOMa, HYKJIOHHAs1 MOZI€NIb AaTOMHOTO s/pa,;

XapaKkTepU30BaTh MPUHLIUIIBI AEHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOHCTB C
OTIOPOi Ha X ONHUCAHUSA (B TOM YUCIIE: CIUAOMETP, JATIYUKH MOJIOXKEHUS, PACCTOSIHUA U
YCKOPEHUS, paKkeTa, 5X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, onTuIeckue CBETOBOIEI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), nCNoNnb3ysl 3HaHUS O CBOHCTBAX (PU3NUECKUX
ABJICHUH U HEOOXOaMBble (PU3HUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI I CXEMAaTHYHbIE PUCYHKH N3yUEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTMUECKUX MPOLIECCOB IPH PeLIeHNH y4eOHO-
NPAaKTUYECKUX 3371a4, ONITHYECKHE CXEMBI IJIs IIOCTPOEHUS M300pakeHuH B IMJIOCKOM
3epKajie u cobuparolieil JInH3e;

NPUBOIUTE MPUMEPHI (HAXOAUTh HHPOPMALIIO O MPUMEPAX) MPAKTUIECKOTO
UCTIOJb30BaHMs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOM JKU3HU I 00eCTIeueHHsI
0e30macHOCTH NPU OOPALIEHNH C TPUOOPAMH U TEXHUUYECKUMH yCTPOHCTBAMHU, COXPAHEHUs
3I0pOBBsI U COOIOIEHHSI HOPM SKOJIOIMYECKOTO TIOBEACHUS B OKpY Kato1lel cpene;
OCYILIECTBIIATh MOUCK MH(pOopMaLK puzndeckoro conepxkanusi B UuTepHere,
CaMOCTOSITENIbHO (POPMYJIHPYSl MOUCKOBBIN 3aITPOC, HAXOAUTD IyTH ONPeAeTIeHUs
JOCTOBEPHOCTH MOJTYYeHHON MH(POPMAIINN Ha OCHOBE UMEIOLINX CSI 3HAHUN U
JOTOJTHUTEIbHBIX HCTOYHUKOB,

UCIIOJIb30BaTh MPH BHINIOJIHEHUH YU€OHBIX 3aJaHUH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY
($u3nUecKoro conepkaHus, CpaBoOvHbIe MaTepHalibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMy KOHCIIEKTHPOBAHM TEKCTA, peodpa3oBaHus HHPOPMALIUU U3 OXHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3ziaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUST HA OCHOBE HH(OpMAIUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOr0 COAep KaHs, MyOJINYHO MPENCTABIATh PE3YIbTaThI
IPOEKTHOHN MIIM UCCIIEAOBATENLCKON NeATEeIbHOCTH, IIPU 3TOM IPAMOTHO UCIIONb30BaTh
M3yUSHHBIN MOHATUHHBIN anmnapaTr U3y4aeMoro paszena (pUu3uKu U CONpoBOXKAATh
BBICTYIIJICHUE MPEe3eHTaLrel ¢ y4éTOM OCOOEHHOCTEH ay JUTOPUN CBEPCTHUKOB.



