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INOACHUTEJIbBHAS 3AIINCKA

O01mas xapakTepucTHKa y4eOHOro npeamera «®uzuka»

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
obOpasoBarenbHOl Tporpammbl, npexactraBieHHbx B DPI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanue  mporpaMMbl M0 (u3MKEe  HaAmpaBiIeHO Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHu3alMi0 HM3y4eHus (U3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpe/eieHne y4eOHOro Matepuana mo rojaam
o0ydeHusi (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJECpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENbI0 OKAa3aHWS METOJMYECKOW MOMOIIN
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY HpPEaMETY.

Ou3uka SBIAETCA CUCTEMOOOPA3YIOUIMM  JJii  €CTECTBEHHO-HAyYHBIX  Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aEeMBbIX
XUMHeH, Ouonoruei, acrpoHomued u ¢u3zndyeckoil reorpaduelt, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUHYI0 KapTHUHY MHUpa, MPEAOCTaBIseT Haubosee sicHble 00pa3ibl IPUMEHEHUS
HAy4YyHOT'0 METO0/1a O3HAHUS, TO €CTh CII0CO0a MOITY4YEeHHsI I0OCTOBEPHBIX 3HAHUI O MUpE.

Opna U3 TIaBHBIX 337a4 (pU3MUYECKOro 00pa3oBaHUsl B CTPYKType 001ero o0pazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HWHTEpeca K Hayke Yy
oOyJaromuxcs.

Wzyuenne ¢u3nkn Ha 0a30BOM YpOBHE TpEANOJaraeT OBJAJAECHUE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTBD:

L4 HAay4YHO O00BACHATH SIBJICHUS,
L4 OLICHUBATh U IOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,
L4 HHTCPHNPCTUPOBATL HNAHHBIC W HCIIOJB30BATb HAYYHBIC JOKA3aTCJIbCTBA MIJId

MTOJIy4E€HUS BBIBOJIOB.
Ilenn u3ydyeHus QUMK Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs OINpPENENIECHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemeHnneM Kosnernn MunucrepctBa npocsemieHus: Poccuiickoit denepannn
(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).
Hean n3yvyenus pU3NKu:
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J npuoOpeTeHne MHTepeca M CTPEeMJICHHs OOyYaroIMXCsl K HAyYHOMY H3yUYCHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

J pasBUTHE IMPEJCTABICHHA O HAYYHOM METOJE IMO3HaHUA U (HOPMHUpPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

J dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3y4yeHUs OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

J dbopMupoBaHUe TPEACTaBIEHUNH O poind GU3MKA i1 Pa3BUTUS  JIPYTHX
€CTECTBEHHbIX HAayK, TEXHUKU U TEXHOJIOTUH;

J pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cdepax Oymaymied mpodeccnoHalIbHOMN
NESTENIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJArOTOBKAa K JajbHEileMy OOyYeHHI0O B 3TOM
HaIpaBJICHUU.

JIoCTIKEHHE H3TUX IeJiel NporpaMMbl MO (U3MKe HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIICAYIOUINX 3a1a4:

o npuoOpeTeHnue 3HAHUN O TUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

o NpUOOpETEeHUE YMEHUN OMUCHIBATH M OOBSICHATH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUI;

J OCBOCHHME METOJIOB PEIICHUS] MPOCTEHIINX PACYETHBIX 3a7ad C UCIOIb30BaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

J pa3BuUTHE YMEHHI HAOIOJaTh TNPUPOJHBIC SBICHUS M BBIIOIHATH OIBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMEHTANBHBIE  HCCICAOBAHUS C  HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX TPUOOPOB;

. OCBOCHHUE TPUEMOB PabOTHI ¢ MH(MOpManuel (GU3MIECKOTO COIePIKAHUS, BKITFOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaInH;

. 3HAKOMCTBO cO cdepamu mnpodecCHOHATBHOM JeATEILHOCTH, CBSI3aHHBIMU C
(GU3UKOI, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTIKEHHSX (DHU3NIECKON
HaYKH.

Ha u3ydenue ¢usuku (6a30BbIil ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 vaca B
HEJISIIO0 ), B 9 KJ1acce - 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemelii B mporpamMMe no (u3uke NepeyeHb J1adopaTOPHBIX padOT U OIBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, yUUTEIb JIelaeT BIOOp MPOBeAeHHS 1a00paTOpHbIX paboT
U ONBITOB C y4€TOM UHAMBUAYAJIbHBIX  OCOOEHHOCTEM  OOydaroluxcsi,  CIHCKa
AKCIIEPUMEHTAJbHBIX 33JaHUN, NpeIaraéMblXx B paMKaX OCHOBHOTO TIOCYJapCTBEHHOTO
9K3aMeHa 1o (pusmke.
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COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY’KAKOIIEro MUpa.

®dusuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKue sBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. V3MmepeHue ¢usznyeckux BenuyMH. Pusnueckue IpuOOpBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3mka u npyrue ecTrecTBEHHbIE HAYKH U3ydaroT npupoay. EctecTBeHHO-Hay4HBbIi
METOJ IO3HaHMA: HaOJIO/IEHUE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bU3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Jemoncmpayuu.
1. Mexanuueckue, TEII0oBbIe, JEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. Ouznyeckue NOpUOOpPHl M MpoIenypa MPsAMBIX HW3MEPEHUN aHAJIOTOBBIM H

i (GpoBBIM TPHOOPOM.
Jlabopamopuuvie pabomot u onvimel.

1. OnpezneneHue LEeHbI 1eJIEHUs Kalbl U3MEPUTEIBHOI0 pubopa.

2. N3mepenne pacCcTOsTHU.

3. N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

4, Ornpezenienre pa3MepoB MaJbIX TEJ.

o. N3mepenne temmnepaTypbl IIPU NOMOIIM KHAKOCTHOIO TEPMOMETpa M JAaTUUKA
TEMIIEPATYPHI.

6. ITpoBeneHune uccnenoBanus MO MPOBEPKE TUIIOTE3BI: JAIBHOCTh MOJETA IIApUKa,

MYIIEHHOT0 TOPU30HTAJIBHO, TEM 00JIbIIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nea 2. IleppoHavyanbHbIe CBeICHHS O CTPOCHMH BEIECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, MX pa3Mepbl. OIBITHI, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukeHue dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHUS YaCTUI[ C TEMIIEpaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHUE WU
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEM U  TBEPABIX
(KpucTaJuIM4eckux) Ted. B3amMocBs3p Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJBL.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

2. Hab6mronenue nuddysun.

3. HaOmoienne siBIeHUH, OOBSCHSIOMUXCS TPHUTSHKEHUEM WM OTTATKWBAHAEM

YaCTHUIl BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. Orenka auamMerpa atoma METOAO0M PsiIOB (C UcToib3oBaHueM (hoTorpaduii).
2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
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3. OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CHUII MOJIEKYJISIPHOTO HPUTSKEHHUSI.

Paznen 3. /IBu:keHUe U B3auMoAeiicTBUeE TeJl.

Mexanuyeckoe aBuxkeHUE. PaBHOMepHOe M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMeHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH WHepUUU. B3auMmopeicTBue Ten Kak NMPUYMHA H3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocth BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuwia kak XxapakrepucTuka B3aumoneuctBus ten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cusa TpeHus. TpeHHre CKOJIbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

Jemoncmpayuu.

HabGmronenrne MexaHU4ecKOro JBUKEHHUS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHHUS.
Habnroienue siBjeHUs] UHEPIIUH.

Habmroienue n3MeHeHns: CKOPOCTH MIPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

I

CrnosxeHue cull, HalpaBJICHHBIX 110 OJJHON MPSIMO.
Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHue cKOpocTH paBHOMEPHOTO JIBUKEHUS (IIapUKa B KUJIKOCTH, MOJEIIN
AIIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajiee).

2. OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUS Opycka WiIu IIapuka IIo
HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (eopMalvu) MpyKUHBI

OT MPUIIO)KEHHOW CUJIBL.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJBXEHHS OT Beca
TeNa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HaBnenue. CnocoObl yYMEHBIICHHUS U yBEJIWYEHHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JJaBJIEHU Ta3a oT 00béMa, Temnepartypsl. Ilepenada naBneHust TBEPABIMU TEIAMU,
KUJAKOCTAMHU M Ta3zaMu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTH JaBICHUS
KUAKOCTU 0T TinyOuHbl. ['mapocratuueckuii  mapagokc. CooOmiaroniecs:  COCYIbI.
['mppaBnuyeckue MEXaHU3MBI.

AtMocdepa 3emnn u atMochepHoe naBieHue. [[pUYMHBI CYIIECTBOBAHUS BO3IYIIHOM
o6omoukn 3emmu. Omwir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBrEe KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Telo. BelTankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxonnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTypBhl.

2. [lepenaua naBieHuUs: KUIKOCTHIO U Fa30M.
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3. Coo0maronyecs: CoCysbl.

4, [MuapaBnrueckuii mpecc.

S. [TposiBnenue neiicTBus aTMOCHEPHOro AABICHHUS.

6. 3aBUCUMOCTb BBITAQJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
IIJIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITAIIKMBAIOILEH CHJIBI BECY BBITECHEHHOU KUAKOCTH.

8. VYcnoBue IUIaBaHus TeJl: IUIABAHUE HIIM TIOTPY)KEHUE TeJl B 3aBUCHUMOCTH OT

COOTHOIIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOjAE OT 00bEMa MOIpyxKEHHOH B
KUAKOCTh YaCTH TeJa.

2. OrpeziesieHre BBITATKUBAIONIEH CHJIBI, IEUCTBYIOIICH Ha Tello, MOrpy>KEHHOE B
JKUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOLIEH CHWJIBI, JIEHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJIO B JKMJIKOCTH, OT 00bEMa MOrPYXKEHHOH B JKUAKOCTh YacTH Tela U OT IUIOTHOCTH
KUJKOCTH.

S. KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKU WU ONpEAcIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexannueckast pabora. MoOLIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuio paBHOBecus
pbluara. IlpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHMUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckasi sHeprus. Kunerndeckas W mnoreHuuanbHass sHeprus. IIpeBparienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUH B IPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Jemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenne paOOThl CWIIBI TPEHUS NpPU PAaBHOMEPHOM JIBUKEHUHM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycl0OBUM paBHOBECHUS pblyara.

3. N3mepenne KIIJ[ HakIOHHOHN TIOCKOCTH.

4. N3y4eHne 3aK0Ha COXPAHEHUs MEXaHUYECKOM SHEPTUN.

8 KUIACC

Pasznea 6. TemyioBbie sIBJIEHHUS.

OCHOBHBIG ITIOJIOKCHUS MOJ'IeKy.TIHpHO--KI/IHCTH‘ICCKOI)’I TeOpI/II/I CTpOCHI/ISI BCIIICCTBA.
Macca u pasmepsl aTOMOB M MOJIEKyJ. ONbIThI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSHUH BemiecTBa. Kpucramnmueckue
u amopdueie Tena. OOBSICHEHHE CBOWCTB TrazoB, XUAKOCTEH M TBEPABIX TEN HA OCHOBE
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MOJIOKEHUN MOJIEKYISIPHO--KUHETUYECKOW Teopun. CMayMBaHWE WM KalWUISPHBIE SIBICHUSA.
TennoBoe paclIMpeHne U CKaTHUE.

Temneparypa. CBsA3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHHSI YacTHL.
Buytpennsis sneprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Temionepenadya u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTb, KOHBEKIHS, U3TyUYECHHUE.

KonuyecTtBo TeroTel. YaenbHas TEIIOEMKOCTb BEIIECTBAa. 1emiooOMeH M TeroBOe
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBineHue M oTBepAEBaHUE KPUCTAIIIMUYECKHUX
BElIeCTB. YaenpHas Termora miuaBieHus. [lapooOpa3oBanume u konjeHcanus. Vcnapenue.
Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxxnocTs Bo3yXa.

OHeprus ToIIMBA. Y ieJbHasl TEMJI0Ta CTOPAHMUSL.

[Mpuntunsr pabotel TeroBbix asurateneii KIIJ[ teroBoro nBurarens. TemoBble
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Hemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysun.

3. Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.

4, HabGmronenue TeniaoBoro pacuimpeHus Tel.

o. N3menenue [naBieHuss Ta3a MNpU M3MEHEHHMH OObEMAa W HarpeBaHUU WIIU
OXJIAXKICHUH.

6. [IpaBuna n3amMepeHus TeMiepaTypsbl.

7. Buner Teronepenayu.

8. OxJnaxaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbBIX BEUIECTB.

11. Habmronenue xuneHus.

12. HaGnropeHHe MOCTOSHCTBA TEMITEPATyPhl IIPH TIJIABJICHUU.

13. Mogenu TeI1oBEIX ABUTATEIIEH.

Jlabopamopuvie pabomsl u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

2. OMnBITHI MO BhIPAIIMBAHUIO KPUCTAJIIOB MTOBAPEHHOM COJIM WJIH caxapa.

3. OnBITH IO HAONIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
Ted.

4. Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHUIIA.

S5. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JIaBJICHHS BO3/yXa OT €ro o0béma u

HarpeBaHMs WU OXJIAKICHHUS.

6. [IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH JIMHBI CTOJOHWKA >XKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMITepaTyphl.

7. HabGmronenne w3MeHeHUsT BHYTPEHHEW OSHEpruM Telna B pe3yJbTaTe
TeruIonepeayn U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBICHHUS TEMIOOOMEHA MPHU CMENIMBAHWU XOJOJHOW W Tropsdeid
BO/IbI.
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9. OnpeneneHue KOJIMYECTBA TEMJIOTHI, MOJyYEHHOIO BOAOH IpH TEMIO0OMEHE C
HarpeTbiM METAJUINYECKUM LIJIMHAPOM.

10.  Omnpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. Hccnenosanue mponecca UCnapeHus.

12. OnpeneneHre OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13.  Onpenenenue yaenbHON TEIJIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIEC SIBJICHHS.

Onexrpuszauus Ten. [IBa pona nJIEKTpUYECKUX 3apsanoB. B3aummoneicTBue 3apsyKeHHBIX
Tesl. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBMS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps1l0B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe none. HanpsykéHHocTh antekTpudeckoro nods. [IpuHnun cyneprnosunuu
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DONeKTpUYeCKUd TOK. YCIIOBUS CYILIECTBOBAHMS 3JEKTPUUYECKOro ToKa. lcrounuku
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro ToKa (TElIoBOe, XMMUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckas unenb. Cuna TOKa. OiekTpudeckoe HamnpsbkeHue. ConpoTuBiieHHE
IIPOBOJIHMKA. YJIEJIBHOE CONPOTUBJICHHME BewecTBa. 3akoH Owma Uil ydacTka LEHu.
IlocnenoBarenpHOE U MapaIIEIBHOE COEAMHEHUE IIPOBOHUKOB.

PaGota M MOUIHOCTH 3JEKTpUYEecKOro Toka. 3akoH J[xoyns—Jlenma. Dnextpuyeckue
[ENH U TIOTPEOUTENH IIEKTPUUYECKON SHEepruu B ObITy. KOpoTKOE 3aMbIkaHue.

[TocTostHHbIE MarHWTHL. B3auMMOIEHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A )ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe nosie
IIEKTPUYECKOr0 TOKa. [IpuMeHeHNe ANEKTPOMAarHuToB B TeXHUKE. /[eficTBE MarHUTHOTO MO
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. Mcnosp3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOIMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apanes. SIBieHne dneKkTpoMarHUTHOM MHAyKuuu. IlpaBuno JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poza NEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpoUCTBO U JEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTU4eCcKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MopenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.

©ooN R WNRE

JleficTBHS 2EKTPUYECKOTO TOKA.

-
©

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIi1 pa3psn.

W3mepenne CUilbl TOKa aMIIEPMETPOM.

M3mepenne dIeKTpUYECKOro HaIIPSKEHUsT BOJIbTMETPOM.

el el
w N e
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14.  PeocraT u Mara3uH CONPOTUBIICHUH.

15. B3auMozeiicTBiE ITOCTOSTHHBIX MATHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3/ICJIEHUs M1OJIFOCOB MAarHUTA.

17. MopenupoBaHHe MarHUTHBIX TOJEH NOCTOSHHBIX MarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTtHoe nojie Toka. JIEKTPOMarHuT

20.  JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTpojBUIaTeNb NOCTOSIHHOTO TOKA.

22.  HccnenoBaHue BICHUS IEKTPOMArHUTHON MHYKIIMH.

23. Omnbiter @apages.

24.  3aBUCHMMOCTb  HAIIPaBJICHMS  MHAYKIHMOHHOIO TOKAa OT  YCIOBMH  €ro
BO3HHUKHOBEHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

1. OnpiTel 10  HAOMIOAEHWIO  3JEKTpU3allMM  Ted  UHAYKUMEW U 1pu
COIIPUKOCHOBEHUHU.

2. HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO M0JI Ha TPOBOJHUKU U TUJIEKTPUKH.

3. CO6opka u mpoBepka paboThl NEKTPHUUECKON LIENMH MOCTOSIHHOTO TOKa

4. W3mepeHue U peryampoBaHue CUIIbl TOKA.

S. W3mepenue u peryimpoBaHue HaPsHKEHUS.

6. HccnenoBaHnue 3aBUCUMOCTH CWJIBI TOKa, HWIYLIETO YEpe3 pe3UucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUYECKOTO CONPOTHUBICHUS
IPOBOJHHKA OT €r0 JAJIMHBI, IJIOIIA 1 TONEPEeUYHOr0 CeUeHHs U MaTepHuaa.

8. [TpoBepka npaBuiia CI0XKEHUs HAMPSDKEHUH NP MOCe10BaTeIbHOM COeIMHEHUN
JIByX PE3UCTOPOB.

9. [TpoBepka nmpaBuiIa il CHIIBI TOKA MTPU NapalIeIbHOM COEMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmnpepeneHue MOIIHOCTH 3JIEKTPHUUYECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JaMIIOUKy, OT
HaIpsDKEHUS Ha HEel.

13.  Omnpenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOAEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  H3yuyeHwe MarHuTHOTO MOJSI MOCTOSIHHBIX MarHUTOB HpU UX OOBEIUHEHUU U
pa3elIeHUN.

16.  UccnenoBanue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, J€MOHCTPHUPYIOIINE 3aBUCHMOCTbh CHJIBI B3aUMOJECHCTBHUS KaTyILIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B KaTYIIKE.

18.  M3yueHwme AeWCTBUS MarHUTHOTO TOJISt HA IPOBOTHHUK C TOKOM.

19.  KoHcTpyHnpoBaHHe U H3y4eHHE paOOTHI JICKTPOIBUTATEIIS

20. N3mepenne KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.

21.  OnbITBl 1O  MCCIENOBAHUIO  SIBJICHUS  DJICKTPOMATHUTHOM  WMHAYKIIHH:

HCCIeI0BaHNE U3MEHEHUM 3HaUYCHUS 1 HalTpaBJICHUS MHAYKIIMOHHOI'O TOKaA.
9 KJIACC
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Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanunueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMOJIMHEeHOe JBH>keHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyCKOpeHHOE mpsMoMHEHHOe JBukeHue. CBOOOIHOE TMajCHHE.
Omnbitel ["anuies.

PaBHOMepHOE ABIKEHUE O OKpYy:KHOCTH. [lepuon u yactota oOpaimeHus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

[Tepsriit 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akon Hertotona. [lpunimn
CyNEPNO3UILUU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuiia TPEHUS CKOJBXEHUS, CHJIa TPEHUs
MOKOS1, APYTHUE BUBI TPCHUSI.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOPEHHE CBOOOJHOTO MaJICHHS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
neperpy3KHu.

PaBHOBecue martepuanbHOW TOYKH. AOCOMIOTHO TBEPHOE Teno. PaBHOBecue TBEPAOTO
TeJIa ¢ 3aKPEIUIEHHOMN OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynece Tena. M3menenue nmiynbsca. MMmynbe cuiibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunyeckas pabota U MOIIHOCTh. Pabora cui TskecTd, ynpyroctu, Tpenus. CBssb
sHeprun U padothl. [loTeHnmanpHas >HEpPrusi Tena, MOJHSATOTO HAaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHuumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HaOnronenne MeXaHMYECKOro JBHXKEHMS Tela OTHOCHUTEIbHO pa3HbIX Tel
OTCYETA.

2. CpaBHeHue mnyTel W TpaeKTOpUM JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHTEJIBHO PA3HBIX TEJ OTCYETA.

3. H3mepeHne ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHHUSI.

4. HccnenoBanue Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

S. HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

6. HaOnronenne MexaHWYeCcKUX SIBJICHUH, HPOMCXOIAIIMX B CHUCTEME OTCuéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIbHO KaOMHEeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

8. Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

9. W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10. Ilepenada nMmiynbca nIpyu B3aWMOJEHCTBHAN TEII.

11.  TIpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIysbca IPU HEYIPYTOM B3aUMOIECHCTBHH.

13.  Coxpanenue uMmnysbca Ipu abCOIIOTHO yIIPYTOM B3aUMO/ICHCTBUY.

14.  HaOGmioneHue peakTUBHOTO JBU)KEHUSI.

15.  CoxpaHeHue MEXaHUYECKON SHEPTHH MPU CBOOOIHOM aICHUH.
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16. CoxpaHeHME MEXAHUYECKOW HSHEPruM TpU JBHKEHUU TeJla MOJ JEUCTBUEM
MIPY>KUHBI.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpynpoBanue TpakTa Jijisi pa3roHa v 1ajbHEUIIEro paBHOMEPHOTO JABUKEHUS
[IapUKa WM TEJICKKHU.

2. OnpeneneHne cpeHel CKOPOCTH CKOJILKEHHS OpycKa WIIHM JIBIDKEHUS [IapuKa 1o
HAKJIOHHOM INIOCKOCTH.

3. OrnpezesieHre YCKOPEHHS Tella TP paBHOYCKOPEHHOM JIBHDKCHHH 110 HAKJIOHHOU
IJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHIKEHUHN

0e3 Ha4aJIbHON CKOPOCTH.

S. [TpoBepka THUIOTE3BI: €CIU NMPH PABHOYCKOPEHHOM IBM)KEHUHU 0Oe€3 HadalabHOM
CKOPOCTH IIYTH OTHOCATCA KaK pAJ HEYETHBIX YUCEI, TO COOTBETCTBYIOLIME IMPOMEXKYTKHU
BPEMEHU OJMHAKOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHUIBI TPEHHS CKOJBXCHHS OT CHIIBI HOPMAaIBHOTO
JIABJICHUSI.

7. Omnpenenenne kKodhduieHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenue KECTKOCTU MPYKUHBIL.

9. Omnpenenenne pabOThl CWIIBI TPEHHUS MpPU PABHOMEPHOM [IBIXKEHUHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

10.  Ompenenenue pabOTHl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a ¢ MCIOIH30BAHUEM
HETIOJIBHYKHOTO U TTOJIBIYKHOTO OJIOKOB.

11. N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHus M BOJHBI.

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKHM KOJIEOAHMIi: MEPHOJI, 4acToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxaromue konebanus. Beinyxxaennsie konebanus. Pesonanc. Mexanudyeckue BOJHBI.
CaolicTBa MeXaHWYECKUX BOJIH. [Ipo/IOJIBHEIE U MOTIEpeYHbIe BOJHBI. J[JTMHA BOJTHBI B CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yiabTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei moa JeHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmroienue BBIHYKIEHHBIX KOJIe0aHUI U pe30HaHca.

Pacrnipoctpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wbdpE

AKYCTHYECKHI1 pe30oHaHC.
Jlabopamopuvie pabomsl u onvimol.

1. Ornpezenienre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.
2. Omnpenenenne 4acTOTHl U MIeproia KoneOaHui Mpy>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH TepHoJa KojeOaHU MOABEIMICHHOTO K HUTU Tpy3a

OT AJIMHBI HUTHU.
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4. HccnenoBanue 3aBUCHUMOCTH Iepuoja KoyieOaHHH MPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a.

5. [TpoBepka He3aBUCHUMOCTH Ieproja KoieOaHuil rpy3a, MOIBEUIEHHOTO K HUTH, OT
Macchl Ipys3a.

6. OnbITH, AEMOHCTPHUPYIONIUE 3aBUCHMOCTb IE€PHOAA KOJEOAHHH NPYKHUHHOTO
MasATHHUKA OT MACChI I'py3a U JKECTKOCTHU IMPY>XHUHBIL.

1. H3mepenne ycKopeHus CBOOOIHOTO MaACHHUS.

Pasznes 10. Di1eKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHuTHOE MoJie. DJIEeKTpPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJH. Mcronb30BaHUe 3JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOliCTBaA CBETA.

Jlabopamopuuvie pabomot u onvimel.

1. N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIBIO MOOMJIBHOTO Tele(oHa.

Pa3znea 11. CBeroBbIe IBJICHHUS.

JIyaeBass monenb cBera. Mcrounuku csera. IIpsimonuHeiiHoe pacnpocTpaHEeHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3aKoH OTpakeHUs CBETA.

[Ipenomiienue cBeta. 3akoH IpeomiieHus cera. [loHoe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne IOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. Xon nyueit B nmH3e. Onrtuyeckas cucrema ¢oroammapara, MHKPOCKONA W
Tesieckomna. I'1a3 kak onTuyeckas cuctemMa. baM3opykocTs U 1a1bHO30pKOCTb.

Paznoxenue Oenoro cera B crekTp. OnbiTel HbroToHa. CrokeHHe CHEKTpPalbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.

1. [TpsMonuHeiHOe pacTIpoCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tonryuenue n300paxeHNii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.

4. IIpenomnenue ceera.

S, OnTH4eckuii CBETOBO/I.

6. Xon yuelt B coOuparomiei Junse.

7. Xox Jydeil B paccenBarolel JIMH3E.

8. [Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JTHH3.

9. [Tpuniun peiictBus goroarnmnapara, MUKPOCKONA U TEIECKOIA.

10.  Mogens riaza.

11. Paznoxenune 6eoro cBeTa B CIIEKT).

12.  TlomydeHue Oenoro cBera MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yIJia MaJeHHs.
2. N3yueHne xapakTepuCTHK U300pakeHus peMeTa B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yrila MpeJOMJIEHHS CBETOBOIO Jiyya OT Yria

MNaacHus Ha rpaHUuLC «BO3JAYX—CTCKIIO».
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4, [Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIEH JTUH3HI.

5. Onpenenenne POKyCHOTO PACCTOSIHUS M ONTHYECKOM CHITBI COOMPAOIIEH JIMH3BI.

6. OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OMNBITHI 110 BOCIPHATHIO [BETA MPEAMETOB NP UX HAOIIOJCHUH Yepe3 1[BETOBBIC
GUIBTPHL.

Pa3nea 12. KBanToBbIC sIB/1CHHS.

OmnbiTel Pezepdopna u mianerapuast moaesab aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Geta- M ramma-uziaydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
I0JIypacnazsa aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOT0 M MacCOBOT'O YUCEN. DHEPrUs CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3 .

AnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CriekTpbl U3JIy4eHHsI U TIOTJIOICHMSL.

2. CriekTpbl pa3MyHbIX Ia30B.

3. Criextp Boiopoa.

4. Habumonenue tpeko B kamepe BuibcoHa.

S. Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.

6. Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaOnroneHue CrijlonHbIX ¥ IMHEHYAThIX CIIEKTPOB U3TyYEeHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY IyTH (I10
¢dororpadusim).

3. N3mepenue painoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

[ToBTOpPUTENBHO--0000IIAIOIIMI  MOIYAb TMpeJHa3HAYeH Uil CHUCTEMaTH3aluu MU
0000111eHIS TPEIMETHOTO CO/IEP KaHMSI U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MTPU U3yUYEHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢uzuke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

IIpy wW3ydeHMH [AHHOTO MOJYJS pEAIN3YIOTCS W CHCTEMaTHU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHEeunBaeTcsl JOCTH)KEHHE IMPEIMETHBIX |
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OPMHUPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHMS, MPUMEHsS TMOJIydYeHHbIE 3HaHMUS,
pelaTh 3aa4u, B TOM 4HCJie KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIIMTIUATBHO JEATETBHOCTHBIM XapakKTep JaHHOTO pas3jena peaiu3yeTcs 3a CU€r
TOT0, YTO 00y4aroIIMeCs BHIMOIHIIOT 3aaH1sI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMH pAacCHO3HAaBaTh M HAYYHO OOBACHATH (U3NYECKHE
ABJICHUS B OKPY>KAIOILEH IPUPOJIE U TIOBCETHEBHOM KU3HU;

HCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHUCIIE JUIS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHsI TEOPETUUECKUX BBIBOJIOB;
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OOBACHATH HAay4YHBIC OCHOBBEI HauOoyiee BaKHBIX I[OCTI/I)KGHI/If/'I COBPEMCHHBIX
TCXHOHOFHﬁ, HanmpuMmeEp, MPaKTUICCKOro MCIIOJIb30BaHUA Pa3JIUMYHBIX MCTOYHHKOB J3HEPrud Ha
OCHOBC 3aKOHa IIpEBpaAICHUA U COXPAHCHUA BCEX U3BECTHBIX BUIO0OB DOHECPIUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUS HampaBlIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

B pesymbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOydatronierocst OyayT c(hopMUPOBaHbI CICIYIOIINE INYHOCTHBIC PE3YJIbTATHI B YACTH:

J 1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

J [] mposiBieHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOHN
du3nUecKoil HayKu;

J [] IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

J 2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

J [] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX/IEHUHU OOILIECTBEHHO 3HAYUMBIX U
ATHYECKHUX MPo0IIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3ukw;

o [] oco3HaHME BAKHOCTH MOPAIBHO--3TUYECKUX IPHUHLUIIOB B JACATEIbHOCTU
y4€HOT0;

° 3) acTeTH4eCKOr0 BOCIMTAHMS:

J [] BoOCHIpUSTHE SCTETUYECKUX KadeCTB (U3NYECKON HayKu: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

o [1 oco3HaHME LIEHHOCTH (U3MYECKOM HAayKM Kak MOLIHOIO HMHCTPYMEHTa
IIO3HAHMSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;

o [1 pasBuTHEe HayyHOH JrO003HATEIBLHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
JESTEIIBHOCTH;

o 5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:

J []  oco3HaHue LIEHHOCTH Oe3omacHOro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPC, BAKHOCTHU IPaBUII 0e30I1acHOro MOBCACHUA Ha TPAHCIIOPTC, Ha
Aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,ZLOBaHI/ICM B IOMAIITHUX YCJIOBUAX;

. [J chopMUPOBAHHOCTH HABBIKA PeQUICKCHHU, MPU3HAHNE CBOETO MpaBa Ha OLIUOKY
Y TaKOTO K€ TpaBa y Apyroro 4eloBeKa;

J 6) TPy10BOT'0 BOCIIMTAHMS:

. [] aKkTMBHOE YydYacThe B pEIICHHHM MPAKTHYEeCKHX 3a7ad (B paMKax CeMbH,

0o0pa3oBaTeNbHONW  OpraHM3allid, TOopojAa, Kpas) TEXHOJOTMYECKOW U COLMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3UIECKUX 3HAHUN;

. [] uHTEpeC K MPaKTUIECKOMY U3y4YeHHI0 Ipodeccuii, CBI3aHHBIX C PU3UKOI;
. 7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
o ] OpHUCHTAllMA Ha IPUMCHCHUC (I)I/ISI/I‘—IGCKI/IX 3HAaHUHU A pelIC€HUA 3aJad B

00J1acTH  OKpY)Karoliel cpeapl, IUIAHUPOBAHUS TOCTYNMKOB M OIICHKH MX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYXKAIOIIEN CPEIBI;

o [] oco3HaHMe TIJI00AJIBHOIO XapakTepa 3KOJIOIMYECKHX MpoOsieM U IyTed ux
pelieHus;
o 8) ajmanTanuMm K H3MEHAKIIMMCH YCJOBHSIM COLNHAJLHOH W NPUPOAHOM

cpeabl:
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o [] moTpeOHOCTH BO B3aUMO/ICHCTBUY P BHITIOTHEHUU UCCIICIOBAHUIA U IPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

o []  TOBBIIICHWE YyPOBHS CBOCH KOMIIETCGHTHOCTH 4Yepe3 MPAKTHUECKYIO
JESITEIIbHOCTD;

o [1 morpeGHOCTh B ()OPMHUPOBAHUYU HOBBIX 3HAHHHU, B TOM 4HUCIE (HOPMYIHPOBATH
UJICH, TIOHSITHSI, TUIIOTE3bI O (PU3HUYECKUX 00BEKTAX U SIBJICHUSX;

o [ oco3HaHue NAeGHUIUTOB COOCTBEHHBIX 3HAHHWI M KOMIIETCHTHOCTEH B OOJIACTH
(076370478

o [] TuTaHUpOBaHKME CBOETO Pa3BHUTHUS B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUMH;

o [] cTpemiieHHEe aHAIM3UPOBATh M BBISBIIATH B3aUMOCBSI3U TIPHUPOJIBI, OOIIECTBA U

HKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;
. [] OLlEHKa CBOMX [JEHCTBHM C Y4YETOM BIIMSHUSA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXHBIX TNIOOATBHBIX TTOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuaromerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHBEpPCAJIbHBIC Yy4YeOHBIE MCWCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble 1ornyeckue aeiicTBuM:

. BBISIBIISITh M XapaKTEPU30BaTh CYNIECTBEHHBIE MIPU3HAKNA O0BEKTOB (SIBIICHUI);

o yCTaHaBJIMBaTh CYIIECTBEHHBI NpPU3HAK KJAcCU(UKAlMK, OCHOBAHUS IS
0000111eHUs U CPaBHEHUS;

o BBISIBJISAITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B pPAacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAaOJIIOJICHUSX, OTHOCSIIUXCS K (PU3NUYECKUM SIBICHUSM;

o BBISIBIISATH IPUYUHHO--CIIEICTBEHHbBIE CBSA3M MPH U3Y4YEHUH (PU3NUYECKUX SBICHUHN
U TIPOLECCOB, [eNlaTh BBIBOJBI C HCHOJb30BAHMEM JIEAYKTHUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;

. CaMOCTOSITENIbHO BBIOMpaTh crHoco0 pemieHus ydeOHOW (u3nyeckol 3aaadu
(cpaBHEHHE HECKOJBKHX BapMaHTOB pELICHHs, BbIOOp HamOojee MOAXOAALIET0 C Y4YETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTe/bCcKue 1eiicTBHUS:

o UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

J IPOBOJIUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUTaHY OIIBIT, HECIIOKHBIN
(bu3nUecKuil SKCIIepUMEHT, HeOOIbIIIOE HccieloBaHne (PU3NUECKOTO SIBIICHMUS,

J OIICHWBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIHUIO, TIOJTYYCHHYIO B
XO7I€ MCCIIEIOBAaHNS WIIN SKCIIEPHIMEHTA;

o CaMOCTOSITENIbHO  (popMynupoBaTh 000OLIEHUS U BBIBOJABI IO pe3yjibTaTaM
IPOBEAEHHOTO HAOIIOACHNS, OIIBITA, UCCIIEOBAHHUS;
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J IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX IPOLIECCOB, a
TaKXe BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ nundopmanmeii:

J OPUMEHSTH PAa3JIMYHbIE METO/BI, HHCTPYMEHTHI M 3allpOCHI IPH MOUCKE U 0TOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pU3NUecKoil 3a1auu;

J aHAM3UpPOBaTh, CUCTEMATH3UPOBATh U  HMHTEPIPETUPOBATH  HMH(OPMAIHIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

J CaMOCTOSITEJILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY IIPEACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
X KOMOWHAIUSMU.

KoMMyHUKaTHBHbIE YHHBepcalbHble y4eOHbIe qelicTBUA:

J B X0JIe 00CY)XJeHHUs y4eOHOro marepuasia, pe3yabTaToB JIAOOPATOPHBIX paboT U
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl W BBICKA3bIBaTh WJICH,
HaIleJICHHbIC Ha pEIICHUE 33a]a4i 1 MMOAJepKaHue 01aroxKenaTeIbHOCTH OOICHHS;

o COIIOCTABJIATh CBOM CYXJAEHHUS C CYXICHUSAMH JPYTUX YYacCTHHUKOB JMAJIOra,
OOHapY>KUBATh Pa3IMYKME U CXOJICTBO NO3HIINH;

o BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

. nyOJIMYHO TPENCTABIATh PE3YJbTaThl BBIIOJIHEHHOTO ()U3WYECKOTO OIBITa
(9KcIIepUMeHTa, UcCielI0BaHus, IPOEKTA);

. NOHMMAaTh W UCIOJb30BaTh NPEUMYIIECTBA KOMAHAHONH W WHAWBHUIYAIbHOM
paboTHI IPH pelIeHNH KOHKPETHOW (hPU3NIECKOI MPOOIIEMBL;

. NPUHUMATD eI COBMECTHOM NESATEIbHOCTH, OPTaHU30BBIBAThH NIEHCTBHSA O €&
JOCTIDKEHUIO: paclpesieNiaTh poiii, 00CYXKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

J BBITOJIHATH CBOO YacTh paOOTHI, IOCTHUTAsi KAYECTBEHHOTO PE3YJbTaTa 1o CBOEMY
HaIpaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C IPYTHMHU WICHAMH KOMAH/IbI;

o OLICHMBATh KadyeCTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUsIM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHl)Ie YHUBEpPCAJIbHbLIC y‘leﬁl—lble JelcTBUA

Camoopranmusanus:

. BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YUEOHBIX CHUTYalUsiX, TPEOYOIIMX IS
peteHust GU3NIECKUX 3HAHUI;

. OpUEHTUPOBAaThCS B PaA3NUYHBIX  TMOAXOAAX  MPHHATUS  PEHICHHI
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIISHUH IPyMIoNn);

o CaMOCTOSITENILHO COCTABIIATH AITOPUTM pElIeHUs GU3MUECKON 3a/1auul UM TIJIaHa
UCCIICIOBAaHUSI C  Y4ETOM  HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

o JieNaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:

o JaBaTh aJIEKBAaTHYIO OIICHKY CUTYallUU U TpeJiaraTh miaH e€ U3MEHEeHHUS,
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J OOBSICHATH MPUYUHBI JOCTHKEHUS (HEJOCTHKEHHS) PE3yJIbTaTOB JIEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

J BHOCUTb KOPPEKTUBbI B JESITEIBHOCTb (B TOM 4YHCIE B XOJ BBIIIOJIHEHUS
(U3NUECKOr0 MCCIIECAOBAaHUS MM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHHMBIIUXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

J OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

. CTaBUTh ce0s Ha MECTO JPYroro 4YejoBeKa B XOJIe CIOpa WM JIHUCKYCCHHM Ha
Hay4HYIO TEMY, HOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIroro;

. puU3HaBaTh CBOE MPABO Ha OLIMOKY MpPH pelIeHUU (U3NYECKUX 3a]ady WIH B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

HNPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyueHus B 7 Kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYyHAIOIIUXCS YMEHUM:

o UCIOJIb30BaTh MOHATUA: (DU3MYECKHMEe M XHUMHUYECKUE SIBJICHMs, HaOIIOJCHUE,
OKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EANHUIIB (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BelecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBU)KEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, HPSIMOJIMHEIHOE), TPAeKTOpHs, PABHOAEHCTBYIOLIAs CHUIIA,
neopmanus (ynpyras, acTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

J paznmuuarh siBiieHUS (muddys3us, TEIUIOBOEC JBW)KCHHUE YACTHI[ BEIIECTBA,
pPaBHOMEpPHOE JIBUJKEHUE, HEPAaBHOMEpPHOE JIBWJKEHUE, MHEpLus, B3auUMOJEHCTBUE Tel,
paBHOBecHE TBEPABIX TeJ C 3aKPElIEHHOH OChbIO BpalleHHUs, Mepeaada JaBiIeHUs TBEPIBIMU
TeJIaMH, JKUIKOCTAMH M Tra3aMM, aTMoc(epHOe J[aBjeHHE, IUIaBaHUE TeJl, MPEeBpaLCHUS
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO HMX XapaKTEpHBIX CBOHCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

o pacno3HaBaTh MPOSBICHHE HU3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOLIEM
MHUpe, B TOM 4Hcie (puU3MuecKue sSBICHHsS B MPUPOJE: MPUMEPHl JIBHXKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHBOW IMPHUpOJE, NEHCTBHE CUJIBI TPEHHUS B NPHPOJIE U TEXHHKE,
BIMSIHHE aTMOC(EpPHOro JaBJIEHUS Ha J>KUBOM OpraHusM, IUIaBaHME pbIO, pbhlYard B Tele
YyeJloBeKa, IIPU 3TOM MEPEBOJUThH MPAKTHUUECKYIO 3aJauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOICcTBa (MpU3HAKK) PU3NYECKUX SBICHUI;

o ONHUCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (U3MUECKUE SIBICHUS, HCIOJIb3YS
¢u3nyeckre BeIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIIPYrOCTH, CHJIa TSKECTH, BEC Teja, CWJla TPEHUs, AaBleHHe (TBEPIOro Tena,
KUJIKOCTH, Tasa), BBITAJIKUBAIOLIAs CHJIa, MeXaHW4eckas padoTa, MOIIHOCTb, IIJIEUO CHJIBL,
MOMEHT CHJIbI, KO3((UUIUEHT TIOJIE3HOI0 JEWCTBUS MEXAaHW3MOB, KHHETHYECKas U
NOTEHLMAJbHAsL DSHEPrus), NpU OMNHCAHUM MPABWIBHO TPAKTOBAaTh (U3MUYECKUNH CMBICIT
UCTIOJIb3YEMBbIX BEJMYMH, WX O0003HAueHUS M €AWHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTh
(opMyIbl, CBS3BIBAIOLINE JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JPYITMMU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUNH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M INPOLIECCHI, UCIIONb3YS
IpaBuiIa CIOXKEHUs cUil (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
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MPaBWJIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOM HEPTU, IPU STOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTE€MaTUYeCKOe BBIPAXKECHUE;

. OO0BSACHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH IMPUYMHHO-
-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYECKUX IIaroB C Omopod Ha 1-2
W3YYCHHBIX CBOMCTBA (PU3NYECCKUX SBICHUH, (PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

. pemiate pacy€THble 3aJaud B 1—2 JeiCTBHS, WCHONB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBAOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHajlu3a YCJIOBMS 3a/layd 3alHChIBaTh
KpaTKOE YCIIOBHUE, IMOJACTABIATh (U3NYECKUE BEIUYUHBI B (OPMYIBI U TPOBOAUTH PACUETHI,
HaXOJIUTh CIIPABOYHbBIC JJAHHBIE, HEOOXOIMMBbIE ISl pELICHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh
MOJTy4eHHOU (PU3NYECKON BEITMUNHBI,

. pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO DPELIUTh MPU MOMOIIM (U3UYECKUX
METOJ/IOB, B OMNHCAHUU HCCIICIOBAHUS BBIACIATH IPOBEPAEMOE MPEANOJIoKeHue (TUIOoTe3y),
pa3iuyaTth ¥ UHTEPIPETHUPOBATH MOIYYCHHBIM PE3yNbTaT, HaXOAWUTh OMIMOKH B XOJIE OIIbITA,
JIETIaTh BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

. MPOBOAMUTH OMBITHI MO HAOMIOJEHUIO (U3MYECKUX SABICHUN WU (PUINIECKUX
CBOKMCTB TelI: (OPMYIUPOBATH MPOBEPSEMBIC MPEATOIOKEHHUSI, COOMpPATh YCTAHOBKY W3
MIPEIUIOKEHHOTO 000PYI0BAHNS, 3aIMCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

. BBIMIOJHATh MpsIMblE M3MEPEHUsl PACCTOSHHUSA, BPEMEHH, Macchl Teia, o0bEMa,
CWJIBI U TEMIIEpaTypbl C UCIOJIb30BAHUEM AaHAIOTOBBIX M HU(POBBIX NPHUOOPOB, 3aMUCHIBATH
MOKAa3aHusI TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPENTHOCTH U3MEPCHHH;

. MPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETHUUHBI OT IPYron
C MCIIOJIB30BAHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTH ITYTH PABHOMEPHO JIBIDKYIIETOCS Tela OT
BPEMEHHU [BIDKCHUSI TeJla, CHJIBl TPEHUS CKOJBXKEHUsS OT Beca Teja, KadecTBa 00paboTKu
MMOBEPXHOCTEW TE M HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOIIAAX CONPHUKOCHOBEHUS TEN, CHJIIbI
YOPYTOCTH OT YJUIMHEHUS! TPYXKWHBI, BHITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHHs TEN, YCIOBHHA paBHOBECHs pblyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIMOIHSATH
U3MEpEHUs, CleAys TMPEeAToKeHHOMY IUIaHy, (UKCHPOBATh PE3YNbTAaThl  MOTYYCHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUIl U TpaduKoB, NenaTh
BBIBO/JIBI IO PE3yJIbTaTaM HCCIIEI0BaHNUS;

. MPOBOANTHL KOCBEHHBIE M3MEpeHHs (PU3MYEeCKUX BENWYHH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOrO TeNa, CUJia TPEHUS CKOJIBbXKEHUS, JaBJICHUE BO3/yXa, BBITAJIKHUBAIOLIAS
cuia, NEUCTBYIONIAsT HAa TOTPYKEHHOE B KHUIKOCTh TEJ0, KOIPPHUIIMEHT MOJIE3HOTO JEUCTBUS
MPOCTHIX MEXAaHWU3MOB), CIEAysl TMPEMIOKEHHON WHCTPYKIIUU: TPU BBIMOJHEHUU H3MEPEHUN
coOMpaTh IKCIEPUMEHTATbHYIO YCTAHOBKY M BBIYHCIIATH 3HAUYCHUE NCKOMOM BEJTMYUHBL;

o coONrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
o0opyoBaHUEM;
o YKa3bIBaTh MPHUHIIMIBI JCUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JTUHAMOMETpP, COOOIIAIONINeCs] COCyIbl, OapoMeTp, pbluar, MMOABUKHBIA U
HENOABIKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;



,ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH0171 noanucbio.

. XapaKTepu30BaTh NMPHUHLUUIBI JEHCTBUS H3YYEHHBIX NMPHOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPON Ha MX OMUCAHUS (B TOM YHUCIE: MOAMIUITHUKU, YCTPOHCTBO BOJONPOBOAA,
TUAPABIMYECKU IIPecc, MaHOMETp, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHUSA O CBOWCTBAaX (U3MYECKUX SABJIECHUI U HEoOXoauMble (QHU3UYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

. NPUBOUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O TpPUMEpax) HPaKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpaimieHud ¢ OpudopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3/I0POBbS U
COOJIIOZICHHS] HOPM SKOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYKAIOIIEH cpelie;

. OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(pOpManuu B HTepHETE B COOTBETCTBUHU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHMM M NYyTEM CpaBHEHUS
pPa3IMYHBIX HCTOYHHMKOB BBLACNATH HH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WU
MOJKET OBITh HEJIOCTOBEPHOM;

. UCIIONIb30BaTh MPH BBIOJHEHUU YUYEOHBIX 3aJaHUN Hay4YHO--TIONYJISPHYIO
IUTEepaTypy (PU3NYECKOrO COJEpKaHUs, CIPaBOYHBIE MaTepuaibl, pecypchl cetu WHTepHer,
BIa/IeTh MpUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHusi WHGOPMAlMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIC KPATKUE MHCbMEHHbBIE U YCTHBIE COOOIICHUS Ha OCHOBE
2—-3 UCTOYHHMKOB HMHpOpMaAIU (HU3HUECKOTO COAEp)KAaHUSA, B TOM YHUCJIE MyOJIUYHO J[eJaTh
KpaTKue COOOIEHUs O pe3ysibTaTaX MPOEKTOB UM Y4eOHBIX UCCIIEIOBaHHM, IPH 3TOM TPaMOTHO
UCIIOJIb30BaTh U3yUYCHHBIH MOHATUIHBIN ammapar Kypca (U3HMKH, COIPOBOXKAATh BBICTYIJIEHUE
MPE3EHTALUE;

. OpU  BBINOJHEHWHM YYE€OHBIX TMPOEKTOB M  HCCIEAOBAaHUN  paclpenensiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABJIECHHBIMHU 33/1a4aMH, CJICUTh 32 BBIIIOJIHEHUEM
IUIaHa JEeMCTBUM, aJeKBAaTHO OLEHUBAaThb COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb TI'PYIIIBL,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonuy oOyueHus B 8 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. HCIIOJIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHUE aTOMOB
U MOJIEKYJl, arperatHble COCTOSIHMSI BEIIECTBA, KPUCTAINIMYECKHME M aMop(HbIE Teia,
HACBIIICHHBI U HEHACBIIIEHHBIN 1ap, BIAXXHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPEHHSIS SHEPIus,
TEIJIOBOM JBUraTelb, SJIEMEHTAPHBIN JJIEKTPUUECKUH 3apsill, JJIEKTPUUECKOE I10JIe, IIPOBOJHUKH
U JUDJIEKTPUKH, IIOCTOSHHBIN JJIEKTPUUECKUHN TOK, MATHUTHOE I10JIE;

. pa3nuyath SIBIEHUA (TEIUIOBOE PACIIMPEHUE U C)KaTue, TeIlonepeaayda, TeriIoBoe
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, HCIApEHUE, KOHACHCAlUs, IIJIaBICHUE,
KpUcTalu3anus (OTBepAeBaHKE), KUIIEHHE, TeIulonepenadya (TerionpoBOJHOCTb, KOHBEKIIHS,
U3JIy4YEHHUE), AJIEKTpHU3alMs Tell, B3auMOJCHCTBHE 3aps/0B, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBUE MAarHUTOB, ICHCTBUE MarHUTHOT'O IIOJIsI HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMS) 10 OMHMCAHHI0O UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

. pacrio3HaBaTh IMpPOSBICHUE H3YYCHHBIX (DM3NYECKUX SBICHUH B OKPYXKArOIIEM
MHUpE, B TOM uyHuclie (U3NUYECKUE SBICHUS B TPUPOJAE: MOBEPXHOCTHOE HATSDKEHUE H
KaWUIPHBIE SIBIICHHUS B NPHUPOJE, KPUCTAUIBI B mpupone, usnydeHne CoiHua, 3amep3aHue
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BOJI0EMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa, 2JIEKTPUYECKUE SIBICHUS B
aTMocdepe, MEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE Iosie 3eMJIM, JIpeid MoIoCcoB,
pOJIb MAarHUTHOIO MOJIA U JKM3HU Ha 3emile, MOJSIPHOE CHUSHHUE, NPU 3TOM IEPEBOIUTH
NPaKTUYECKYIO 3a7auy B YUeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHUI;

J ONHUCBHIBATh M3YYEHHBbIE CBOICTBA Tel W (PU3MUECKUE SBICHUSA, MHCIOIb3Ys
¢u3nueckrue BEMTMYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPIrHs, KOJUYECTBO TEIUIOTHI, yJAelbHAs
TETUIOEMKOCTh BEIIECTBA, yJeNIbHAS TEIJIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa3oBaHMs,
yJlleNbHas TEeIJIOTa CrOPaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEJIbHAsl BIAQXHOCTb BO31yXa, J3JEKTPUUECKUH 3apsl, CHJIA TOKa, 3JIEKTPUUECKOe
HanpsDKEHUe, CONPOTHBIIEHUE IPOBOJHMKA, YJEIBHOE CONPOTHUBIEHHE BELIECTBA, paboTa U
MOIIHOCTb JIEKTPUUYECKOI'O TOKA), NP ONUCAHUU NPABHIBHO TPAKTOBaTh (PU3NUYECKUHA CMBICI
UCIIOJIb3YEMbIX BEIUYHH, 0003HAYEHUS U €IUHULIBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (POPMYIIbL,
CBSI3bIBAIOIME JIAHHYIO (PU3WYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

o XapakTepu3oBaTh CBOICTBa Tell, (U3NYECKUE SBICHUS U MPOLECCHI, MCIIOJb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUS BELIECTBA, IPHUHLIHUII
CYINEpIIO3ULMU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma amis
y4dacTka Lenu, 3akoH Jxoyns—JleHia, 3akoH coXxpaHeHMsI SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

o O0BSICHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyaluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIIECACTBEHHbBIE CBSI3H,
CTpPOUTH OOBACHEHHE M3 |—2 JOrMYECKMX IIAaroB ¢ Omopod Ha 1—2 HM3y4YEHHBIX CBOMCTBA
(bu3nUeCKUX SBICHUH, (GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

o pewmiatb pacy€THble 3ahayd B 2—-3 JEWCTBUS, UCHOJb3Yd 3aKOHBI U (OPMYIIHI,
CBsA3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/layd 3alHChIBaTh
KpaTKOE YCJIOBUE, BBISIBJISITH HEJOCTATOK JAHHBIX Ul PEIICHUs 3aJlauM, BbIOMpaTh 3aKOHBI U
dbopMyibl, HEOOXOaUMBIE AJisi €€ pellleHus, MPOBOJUTh Pacu€Thl U CPaBHUBATH IOJIyUEHHOE
3HaueHue (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;

o pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METOJIOB, HCIOJIb3YySl OINUCAaHUE WCCIEIOBAaHMs, BBIIEIATH IPOBEPSEMOE MPEAIOIOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

J IPOBOAMTH OMBITHl MO HAOMIOJEHUI0 (U3NYECKUX SBJICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUIApHBIE SBJIEHUS, 3aBUCHUMOCTh JaBJIEHHUS BO3AyXa OT €ro o0béMa,
TEMIEPAaTypbl, CKOPOCTU MpolEecca OCTBIBAHWSA W HArpeBaHUsi IpPU HU3JIy4YEHUU OT IBETa
u3myyarouiel (morsjounaronieif) MoBEepXHOCTH, CKOPOCTb HCIAPEHMs] BOJIBI OT TEMIEpaTypbl
KUAKOCTH U IIJIOWAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMS TEN U B3aUMOJECHCTBUE JIEKTPUUYECKUX
3aps0B, B3aUMOJECHCTBUE IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlU3allUsl MarHUTHBIX IIOJIEH
MIOCTOSIHHBIX MAarHWTOB, JEHCTBUS MarHUTHOIO IIOJISI Ha IPOBOAHMK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  JJIEKTPOJBUTATENII  IMOCTOSHHOTO  TOKa):  (OPMYIHPOBATH
poBepsieMble TPEANOIOKEHUs, coOUpaTh YCTAaHOBKY W3 IMPENJIOKEHHOro 00OpyrI0oBaHUS,
OTMCHIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOIBL;
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. BBIIIOJIHATh MPAMBIE H3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CWJIBl TOKAa, HAMpPSDKEHUS C HWCIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB
busznyeCKuX BEIWYUH, CPAaBHUBATh PE3yJbTaThl MU3MEpPEHUN C Yy4ETOM 3aJaHHOW aOCOIIOTHOM
MOTPEUTHOCTH;

. MIPOBOJIMTH HUCCIICIOBAaHUE 3aBUCUMOCTH OJTHOW (PU3UUECKON BETHMUMHBI OT IPYTrOi
C HUCIOJB30BaHUEM MPSAMBIX H3MEPEHHH (3aBUCHUMOCTh CONPOTHBIICHUS IMPOBOJHHKA OT €ro
JUITMHBI, TUIOIIAINA MONEPEYHOr0 CEYEHHS U YAEJIBHOIO COIPOTHBIICHUS BEIIECTBA MPOBOJHUKA,
CUJIBl TOKa, MAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSHKEHUS Ha MPOBOAHUKE, HMCCIIEJOBAaHUE
MOCNEAOBATEIbHOIO W MAapajyIeIbHOIO  COECAUWHEHWH  NMPOBOJHUKOB):  IJIAHUPOBATh
UCCJICIOBAaHKE, COOMPATh YCTAHOBKY M BBITIOJHATh H3MEPECHHUSI, CIICAYs TPEIOKECHHOMY TUIaHY,
dbuKcUpoBaTh PE3yabTAThl MOTYYCHHOW 3aBUCHMOCTH B BHUJAE TaOMUIl U TpaduKOB, JeaTh
BBIBO/JIBI 10 PE3YJIbTaTaM MCCIIEI0BaHUS;

. IPOBOAUTH  KOCBEHHBbIE  H3MepeHusi  (PU3MUecKux  BeJWYUH  (yIelbHas
TEIVIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0OTa M MOIIHOCTh 3JIEKTPUYECKOIO
TOKa): TUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh OKCICPUMEHTAIbHYIO YCTAaHOBKY, CIEmys
MPEIJI0KEHHON MHCTPYKIIMH, U BBIYUCIISATh 3HAYEHNUE BEJTMUUHBI;

o coOyroIaTh TpaBHJa TEXHUKH O€30IacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS W3YYCHHBIX NMPHUOOPOB M TEXHHUYCCKHX

YCTPOMCTB C OMOPOH Ha UX ONUCaHMS (B TOM YHCIE: CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETD,
napopas  TypOMHaA,  ammepMeTp, BOJbBTMETP, CUETUMK  AJIEKTPUYECKOW  DHEpruu,
DIIEKTPOOCBETUTENbHBIE  NPHUOOPBI,  HArpeBaTENbHBIE  AJIEKTPONPUOOPHl  (IIPUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, AJIEKTPOMArHUT, 3JIEKTPOABUIaTEelb IOCTOSHHOIO TOKa),
UCTIONB3YSl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHA W HEOOXOauMble (pHU3MUECcKue
3aKOHOMEPHOCTH;

o pacrno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHbIE IPUOOPHI IO
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHJIKOCTHBIM TEpPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, pPEOCTaT), COCTaBIATH CXEMBI
IEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM M TapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pasinyas ycJIoBHble 0003HAUEHUS 2JIEMEHTOB MIEKTPHUECKUX LeTel;

. OPUBOJIUTH MHpUMEpHl (HAXOAUTHh HMH(OPMALMIO O MPHUMEpPax) MPaKTHUYECKOIO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JJs o0ecredeHus 0e301MacHOCTH
npu oOpalleHuu ¢ MNpudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3/10pOBbS H
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karolllei cpejie;

o OCYIIECTBIIATh MOUCK MH(MOpMaUK QuU3ndecKoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NMYTEM CPABHEHMS JONOJIHUTEIBHBIX HCTOYHMKOB BBIIEIATH
UHPOPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITH HEIOCTOBEPHOM;

o UCIIONIb30BAaTh MpPH BBINOJHEHUH Y4YeOHBIX 33JaHUA HAay4YHO--TIONYJSPHYIO
auTepaTypy (pU3MUECKOro cojaep)KaHHs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHUEMAaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGPOpPMAIMU U3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

J co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKHE YCTHbIE COOOIIeHus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3UUECKOTO COJEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
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IpPEACTaBIATh PE3YyibTaThl NPOEKTHOH WM HCCIENI0BATEIbCKONW JAEATENbHOCTH, IMPU 3TOM
IPaMOTHO HCHOJb30BATh HM3YUYEHHBIM MOHATUHHBIA ammapar Kypca (DU3MKH, COIpPOBOXKIAThb
BBICTYIIJICHUE TPE3eHTaLUeH;

J IPY BBIIOJHEHUU Y4EOHBIX IPOEKTOB M UCCIEIOBAaHUHA (PU3UYECKUX IPOLIECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIIE B COOTBETCTBUHU C ITOCTABICHHBIMM 33a4aMH, CIEAUTH 3a
BBIIOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJ] B JESTEIBbHOCTb I'PYIIbI, BHICTPAUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTb pPa3penath KOH(PIUKTHI.

K konmy oOyuenus B 9 kiacce mpeaMeTHbIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

o UCIIOJIb30BaTh IOHATHS: CUCTEMA OTCYETA, MAaTepUabHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JIBHXKEHHUSA, Nedopmanus (ympyras, IUIaCTHUECKas), TpEHHE,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSIKECTH TBEPAOTO TENa, PABHOBECUE, MEXAHUYECKUE KOJIEOaHUsI U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTb, CIIEKTPbl UCITYCKaHMsI U MOTJIOIIEHUs, anbpa-, OeTa- u
ramMMa-u3J1y4eHusi, U30TOIbl, sIepHast SHEPTeTHKA;

o pa3nuyath ABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABHKEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMajJieHHe Tell, PABHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTUBHOE JIBUXKEHHE, KoJiebaTelbHOe
JBIDKEHUE (3aTyXarollue M BBIHY)KICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHIKEHHE,
OTpa)k€HHE 3ByKa, INPSMOJIMHEHHOE paclpOCTpPaHEHHE, OTPaKEHUE U IPEJIOMIIEHUE CBETa,
IIOJTHOE BHYTPCHHEE OTPAXXCHUE CBETAa, PA3JIOKCHHE OENoro CBeTa B CHEKTP M CIOXKCHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CrneKkTpa H3JIy4eHHs]) MO ONHCAHMIO HMX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacno3HaBaTh MHPOSBICHHE HU3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOLIEM
Mupe (B TOM uucie (HU3HMUECKHUE SIBJICHMS B MPUPOJE: MPWINBHI U OTJIMBBI, JBUKEHHE TUIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JBI)KEHHE KHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMYECKHE BOJIHBI, IIyHaMH, 3XO, LIBETa TeEJl, ONTHYECKUE
SBJICHUS B TpHUpPOJE, OHOJOrMYecKoe JEeHCTBHE BHUAKMMOIO, YIbTPa(QHOIETOBOIO H
PEHTI€HOBCKOTO M3JIy4YeHHMH, €CTECTBEHHBIH paJMOaKTHBHBIM (OH, KOCMHUYECKHE JYy4YH,
paZOaKTUBHOE M3JIydYEHUE NMPUPOAHBIX MUHEPAJIOB, AECHCTBUE PAJUOAKTUBHBIX M3JIy4CHUH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM MEpPEBOAUTH IMPAKTUYECKYIO 3a7auyy B Yy4eOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (IIpU3HAKN) PUZNYECKUX SBJICHUM;

. ONHKCBHIBATh M3YYEHHBIE CBOIHCTBA Tel W (PU3MUECKUE SIBJICHUSA, MHCIOIb3YS
buznyeckue BeIUYUHBI (CpEeIHSS U MTHOBEHHAs! CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHHUE, NepeMeIleHue, IyTh, YIJOBas CKOPOCTh, CHJa TPEHUs, CWJIa YIPYrocTH, CUIa
TSKECTH, YCKOpEHHE CBOOOJHOIrO TaJEHUs, BeC Tella, HUMIYJIbC Tela, HMILYJIbC CHUJIBI,
MexaHuyeckas paboTa M MOIIHOCTb, NOTEHLHUAJbHAs JHEPrus Tena, MOAHITOr0 Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUsl CXKATOM MPYXKHUHBI, KMHETUYECKas SHEprus,
MOJTHAsE MeXaHWYecKasi JHepPrus, MepUoJl U 4yacToTa KojeOaHHi, UIMHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTeNlb MPEIOMIIEHUS CPe/bl), IPU OMHCAHUM MPABUILHO
TPaKTOBATh (PU3MUYECKHUI CMBICI HCHOIB3YEMBIX BEJIMUMH, 0003HAYECHUS U €IUHUIIBI (PU3HMUECKUX
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BEJIMYMH, HAaXOAUTb (OPMYJIbL, CBS3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa()MKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEINYMH;

J XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHUE SBICHUS U TPOLECCHI, HCIIONbB3Ys
3aKOH COXPAHEHUS SHEPrHM, 3aKOH BCEMHPHOIO TANOTEHUS, MPUHLMUI CYNEpHO3ULUU CHUII,
IPUHIUI OTHOCUTENBbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHbI
OTpa)KE€HHsI U IPEIOMIICHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsAA0BOrO W MAaCcCOBOIO YUCEN IpU
SJICPHBIX PEaKIUsIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

J O0BACHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid TMPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa: BbIIBIATh MPHUYMHHO--CIEICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKHUX IIAroB C OMOPOM Ha 2—3 M3Y4YEHHBIX CBOICTBa
(bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

J pewiath pacy€THbIE 3aJaud (ONMMparoluecss Ha cucreMy M3 2-3 ypaBHEHUH),
UCIIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3a/la4d 3alMChIBATh KPATKOE YCIOBHE, BBISABIISATH HENOCTAIOUINE WM H30BITOYHBIC
JTAaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMEBIE I PEHICHUS, MPOBOIUTH PACUETHl H
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BETMIHUHBL;

J pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIINTh NMPU MOMOIIU (PU3HYECKHX
METOJIOB, HCIOJIb3YSl OIMCAaHUE HCCIEJOBAHMs, BBIIEISATH IPOBEPSEMOE IMPEIOI0KEHHE,
OLICHMBATh  NPABHJIBHOCTh MOpSAKA MPOBEACHUS  HCCICNOBAHMSA, JINaTh  BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

. IPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MYECKUX SBICHUH WM (U3NIECKUX
CBOICTB Ten (M3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIUHu, 3aBUCHMOCTb
nepuosia KoyiieOaHWi NTPYKWHHOTO MasTHHUKAa OT MAacChl Tpy3a M JKECTKOCTH NPYKUHBI U
HE3aBUCHMOCTb OT aMIUIMTY/bl MalbIX KoleOaHUM, MPAMOIMHEHHOE PAacIpOCTpaHEHHUE CBETa,
pasyiokeHue Oeyoro cBera B CHEKTp, M3y4eHHE CBOWCTB M300pa)keHUs B IIOCKOM 3epKaje U
CBOWCTB M300paKeHUs ITpeMeTa B coOMparoIiet JrH3e, HaOaroAeHUe CIIJIONIHBIX U JIMHeHUaThIX
CHEKTPOB M3JIYYEHHsS): CaMOCTOSTEIbHO COOMpPAaTh YCTAaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUSI, ONMCHIBATh XOJ] ONBITA U €r0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

o HPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUI0 MPSIMbIX U3MEPEHUH, OIpeNelisis cpeiHee
3HaYeHHEe U3MepsieMoil BelnuuHbI ((POKYCHOE paccTosiHUE coOuparomeil JTMH3bI), 000CHOBHIBATh
BBIOOD criocoba u3mMepeHus (MI3MEepPUTENHLHOTO MPUOOPa);

o NPOBOJIUTH  HCCIENOBaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEIWYMH  C
UCIOJIb30BAaHUEM TNPSAMBIX U3MEPEHHH (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Hepuojia KoleOaHWi MaTeMaTH4ecKOro MasiTHHKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaXeHUs CBETa OT yIla MaJeHUs U yria MpeJoMJIEHUS OT
yria TajaeHus): IUIaHUpPOBAaTh MCCIEAOBAHUE, CAMOCTOSITEIbHO COOMpaTh  YCTAHOBKY,
(UKCUPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEJIMYMH B BUIC TaOIHIl U
rpadMKOB, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

J NIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (DU3MYECKUX BEIMYHMH (CpPEemHsSST CKOPOCTh M
YCKOpEHHEe Tela TMpU PABHOYCKOPEHHOM JIB)KEHUH, YCKOpPEHHE CBOOOIHOrO MajeHMUs,
XKECTKOCTh MPYKUHBI, KO3()PHUIIMEHT TpEeHUST CKONBKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4acToTa M MepHoj] KojJeOaH!l MaTeMaTHYeCKOTo M MPYXHHHOTO MasTHUKOB, ONITHYECKas CHIIa
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cobuparomieid  JUH3BI, PATWOAKTUBHBIA  (POH): TUIAHUPOBATH HM3MEpPEHUs, CcoOUpaTh
SKCIIEPUMEHTANIBHYIO YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUSI, CIIeAYS MPEII0KEHHON HHCTPYKIINH,
BBIUMCIISTH 3HAYCHHE BEJIMYMHBI U aHAJIM3UPOBATh MOJYyYCHHbBIC PE3YIbTAThl C yUETOM 3a/1aHHOM
IIOTPELIHOCTH U3MEPEHU;

o coOyroIaTh TMpaBHJa TEXHUKH O€30IacHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
00opyI0BaHNEM;
o pa3inyath ~ OCHOBHBIC  TIPU3HAKM  HW3YYEHHBIX  (PU3MYECKMX  MOJeINei:

MaTepuaibHas TOUYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUSUHBIN UCTOYHUK CBETA, JTy4, TOHKAs JIMH3A,
IJIaHETapHask MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S1/1pa;

. XapaKTepu30BaTh MPHUHLMUIBI JCUCTBUS HM3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOpOM Ha MX OMHMCAHUA (B TOM YHCIE: CIHUJIOMETP, AATYUKU MOJIOKEHUS,
paccTosiHUSL U YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, NEepUcKoll, (oToanmapar, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOICTBax
(GU3HYECKUX SIBJICHUN M HEOOXOUMBIC (PH3UIECKIE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKHUX MPOIECCOB MPU PEIICHUU Y4eOHO--
MPaKTUYECKHUX 3aJ]1a4, ONTUYECKUE CXEMBI VISl TOCTPOCHUSI N300paKEHUN B TJIIOCKOM 3€pKajie U
coOuparoIIei TMH3E;

. OPUBOIUTH MHpUMEpHl (HAXOAUTH HMH(MOPMALUIO O MPHUMEpax) MPAKTHIECKOrO
WCIONIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpamieHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXpaHEHUs 3J0POBbs U
COOIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

. OCYIIECTBIISATh TOUCK HH(popMmanmu (usnueckoro coaepkanusi B MuHtepHere,
CaMOCTOSITEILHO  (POpPMYIHpPYsT  TIOMCKOBBIM  3ampoc, HAXOAWTh IyTH  ONPEACIICHUS
JIOCTOBEPHOCTH TIOJIYYCHHOUW MH(OPMAIIMUA HA OCHOBE MMEIOIINXCS 3HAHUHN M JIOMOJIHUTEIBHBIX
HMCTOYHHKOB;

. UCIIONIb30BAaTh TPH BBIMIOJIHEHUU YUYEOHBIX 3aJaHUN HAay4YHO--TIONMYJISPHYIO
auTepatrypy (U3MYECKOTO COACpP)KaHUs, CIpPaBOYHBIE MaTepHasbl, pecypchl cetu HuTepHer,
BIAJETh TpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HWH(OpMAIUU W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. co3MaBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE
nH(pOpMaIMK U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO COMEpkKaHUsl, TyOJIUIHO MPEACTABIAThH
pe3yabTaThl TMPOEKTHOW WIJIM HCCIEAOBATENbCKOM JEATeTbHOCTH, MPU ITOM T'PAMOTHO
WCIIOJIH30BaTh U3YUCHHBIN MOHATUMHBIN anmapaT u3y4yaeMoro pasneina (pU3uKu U COPOBOKIATH
BBICTYIUICHHE TIPE3EHTAINEH C YYETOM OCOOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nesion 7 TeM (undposbie)
KonTpoabhubie IlpakTuyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 DUBHKA - HAVED O e 5 bubnuoreka [HOK
: W3HUKa - H pu
e PHpOA https://m.edso0.ru/7f416194
bubnuorexa [HOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edso0.ru/7f416194
bub6 OK
1.3 EcTtecTBeHHOHAyUYHBI METOJ1 TO3HAHUS 2 1 htI/tIp;IZI;I/On:.G;aSOO.ru 1754 1IE_3[l 94
Hroro no pazgeny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bubnmoreka [HOK
2.1 C 1
TPOCHIE Betliectna https://m.edso0.ru/7f416194
99 JIBmkeHue W B3aUMOJECHUCTBHE  YAaCTHII 9 1 bubnuorexa [HOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 htI/tIpSJ,IZI;I/(r)rTl.G;jasoo.ru 1754 116}1 94
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmmoreka HOK
3.1 M 3
CAMIICCOT ABIDICHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnuoreka HOK
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https://m.edsoo.ru/7f416194
bubnuoreka LHOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepemaua paBineHus TBEPABIMHU 4 bubnuotexa I[TOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
bubmnoreka HOK
4.2
Hlapietine Kuakocth > https://m.edso0.ru/7f416194
bubnuorexa [HOK
4.3 ATmochepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUIKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubnmnoreka I[TOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 22
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bubnmoreka [HOK
A P 4 1
° 300Ta 1 MOIIHOCTE https://m.edsoo0.ru/7f416194
bubnuoreka HOK
52 Hpoctbie MexamH3ME! S ! https://m.edsoo.ru/7f416194
bubnmmoreka [HOK
5.3 M 5 1
CXAHITIeCkas sHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 12
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8 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ienoB " TeM (mudpossbie)
Ne n/m Kontpoabnbie  Ilpakruyeckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenioBble siBJaeHHs
11 CTpocHHE U CBOICTBA BEIICCTBA 7 bubmmorexa LOK
' P B https://m.edsoo.ru/7f4181ce
bubnuoTeka [HOK
1.2 T 21 1 5
SIUIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
51 DNEeKTpUYECKHUE 3apsbl. 3apsHKEHHBIE Tela U 8 1 bubnuoteka [HOK
' UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 22 1 7 hgpijll(;:éel;zoo.ru 174 11;: lce
bubnuoreka HOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubmmoreka [HOK
2.4 6] 4
TICKTPOMATHHTHAT HIyKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 40
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 3 14.5
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9 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue a3/1eJI0B " TeM nu(poBLIe
Ne /it P Kourtpoasnsie IlpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 Mexannueckoe JIBIKEHHE U CIIOCOOBI €ro 10 1 bubnuoreka LHOK
' ONMCAHUA https://m.edsoo.ru/7f41a4a6
bubnuoTeka [HOK
1.2 B % 20 1 3
SAIMOAIEHETBHE TeT https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuueckue KoJ1e0aHUA U BOJTHEI
bubnuoreka HOK
2.1 M 0 7 3
CXAHITICCIHE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
2.2 M .3 8 1 3
CHAHITICCRNC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTpOMarHuTHOE rnoJje 51 6 9 bubnuoteka [HOK
' AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUS
bu6 OK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 HoITHOTEIA -

https://m.edsoo.ru/7f41a4a6
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bubnuoreka HOK
4.2 JI 0 6 3
VIHSEL H OITITCCIHE HPHOOPH https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
4.3 P 0 3 2
a3JIo’KeHHe 0eJIoro CBeTa B CIIEKTP https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Paznen 5. KBanToBBI€E SIBJIEHH S
bubnuoreka LHOK
51 " 4 1
CITyCKaHHUE U TOTJIOIICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bubnnoreka HOK
5.2 C 6 1
TPOCHIE ATOMHOTG AApa https://m.edsoo.ru/7f41a4a6
bubnuoTeka [HOK
5.3 A 7 1
AACPHBIE peaitiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTopenue u 0000LIEHHE COAEPKAHUS 9 5 bubnuoreka I[IOK
' Kypca ¢pu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 27
JOKYMEHT HOJIMNUCAH DJIEKTPOHHOM NOJAIMUCHIO
MOAJIMHHOCTDb JOKYMEHTA INOJATBEPXKIEHA.
@ IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.
NOANUCH
OO0muii craryc NOANUCHU: IMoanucek BepHa
Cepruduxar: 537A9D39F4112AEE9D1C1D1865B58171
Baaaenen: MYHUIIUITAJIBHOE BIOPKETHOE OBIIEOBPA30BATEJILHOE YUPEXJIEHUE "JIMIIEN UMEHHA

B.I'.C30BA", Epmonenko, Banentina AnekceeBHa, liceum@edumonch.ru, 510702041858, 5107909736,
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