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MHNOACHUTEJBbHASA 3ATIINCKA

PaGouas nmporpamma pazpaboTaHa B COOTBETCTBHH C JOKYMEHTaMHU:

. OenepanbHbM - 3aKkOHOM 0T 29.12.2012 No 273-®3 «0O06 oOpa3oBanuu B
Poccuiickoit denepanuny;

. [TopsiikoM OpraHM3alMy M OCYIIECTBICHHS 00pa30BaTENbHON AEATEIBHOCTU TI0
OCHOBHBIM 00111€00pa30BaTeIbHBIM MporpaMmaM — 00pa3oBaTeNIbHBIM MIPOrpaMMaM HayaJlbHOTO
0011ero, OCHOBHOTO O0ILIEr0 U CpeIHero o0miero oopa3oBaHus;

. @DenepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOIO
obmero oopa3oBanus, yTB. ipukazom Munnpocsemenust Poccuu ot 31.05.2021 Ne 287 (nanee —
dI'oC 000-2021);

. @DenepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO
obmiero oOpa3oBanus, yTB. mpukazoM MuHoOpHayku Poccum ot 17.12.2010 Ne 1897 (nmanee —
OI'oC 000);

. ®DenepalibHON 00pa30BaTENBHON MPOTrpaMMOl OCHOBHOT'O 00IIero oOpa3oBaHws,
yTB. npukazoM Munnpocsemenus: Poccun ot 18.05.2023 Ne 370;

. OcHOBHOM 00pa30BaTEIBLHOM MPOrpPaMMO OCHOBHOI'O OOIIEro o0pa3oBaHUA
MOY «COII Ne76 umenn M.I'.I'anuukoroy, yrB. npukazom ot 01.09.2023 Ne 319-o;

. Pa6oueit nporpammoii Boctiutanust MOY «COII Ne76 umenu M.I'.Tanuikoroy.

[IpuoputeTHbIME HeaAsIMU 00y4YeHus1 Qu3uke B 7-9 Kinaccax sBISIFOTCS:

. IpUOOpeTeHNEe MHTEpeca M CTPEMIICHHUsS O0ydaroluxcs K Hay4YHOMY H3yUEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJAE IMO3HaHWA U (HOPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

. (dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YCHHS OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PH3UKU;

. dopMHupoBaHUE TIPENCTABICHUA O poilu (U3UKKA JUIST Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

. pa3BUTHE TPENCTABICHUI O BO3MOXHBIX cepax Oymymiel mpodeccHoHaIbHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOYYEHUIO B 3TOM
HaIpaBJICHUH.

Copmepxxanne  mporpaMMmbl 1o  (QU3MKE  HampaBieHO Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYaIOIIMXCS W OpraHu3alyio H3ydeHus (usmku Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo Qu3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHUsl.

[Tporpamma 1o ¢u3uKe yCTaHABIUBAET paclpesieneHne y4eOHOro Marepuana mo rojam
o0ydeHust (1Mo Kjiaccam), TpenjgaraeT TPUMEPHYIO TMOCIEI0BATEIbHOCTh W3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA NPEIMETHOTO COJACpXKaHMs U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa C LENbIO OKa3aHUs METOJUYECKOW MOMOIIU
YYHUTEI0 B CO3IaHUH padoveil MporpaMMbI IO Y4EOHOMY TIPEIMETY.

dusnka SBISETCS  CUCTEMOOOPA3YIOIIMM Il  €CTeCTBEHHO-HAyYHBIX  Y4EeOHBIX
IPEMETOB, MIOCKOIBKY (PH3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBJICHUH, H3y9aeMBIX
XUMueH, Ouonorueil, acrpoHomuedl u ¢u3ndYeckoil reorpaduelt, BHOCHUT BKJIaJ B
€CTeCTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEJOCTaBIsIeT Hanboee sICHbIe 00pa3ilbl PUMEHEHUS
HAY4YHOTO METO/Ia MO3HAHMSI, TO €CTh CII0c00a MOIy4YeHHs IOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 T7IaBHBIX 337a4 (pU3MUYecKoro oOpazoBaHusl B CTPYKType 0o01iero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM W HHTEpeca K Hayke Yy
oOydJaronuxcs.



Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE TpEANOiaraeT OBJIAJACHUE CIEAYIONIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHATH SIBIICHUS;

OLICHHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;

MHTEPIPETHPOBATh JaHHBIC M UCIOJIb30BATh HAYyYHBIE JIOKA3aTENbCTBA JJIS MOTYYCHUS
BBIBOJIOB.

enmn un3ydyenus: pU3MKKM HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS OIpPEICSCHBI B
Konnennuu npenonaBanus ydeOHoro npenmMera «®dusuka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMBL,
yTBepKIEHHOW pemenreM Komnermn MunucTepcTBa npocBeiienus Poccuiickoin ®enepanuu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

JlocTukeHne HTHX LeJedl mporpaMMbl Mo (M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CIICAYIOUINX 3a]a4:

proOpeTeHNe 3HAHUM O IUCKPETHOM CTPOEHHH BEIIECTBa, O MEXaHUYECKUX, TEIIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSAX;

npuoOpeTeHne yYMEHUW OMHCHIBAaTh U OOBICHATH  (PU3UYECKHE SIBICHUA C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHMs] MPOCTEUIINX pacu€THBIX 3a7ad C HCIOJIb30BAHUEM
(bu3nIeCKUX MO/IENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BHITIOIHATH OIBITHI, TaA0OpAaTOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIIEAOBAHMS C UCTIOIb30BAaHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

ocBoeHue MpuéMOB paboThl ¢ uHPoOpManueldn (UINYECKOTO COAEpIKAHMS, BKIIOUYas
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSIX (DU3WKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuu;

3HAKOMCTBO cO chepamu mpodeCCHOHATHHON JACITeTbHOCTH, CBI3aHHBIME C (PH3UKOH, U
COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JIOCTIKEHUSAX (PU3NUECKON HAYKH.

[Ipennaraemeiii B mporpamme 1o (U3HMKE MEepeyeHb JIAOOPaTOPHBIX pabOT M OIBITOB
HOCHUT pEKOMEHATEIbHBIN XapaKTep, yUYUTElb JIelaeT BBIOOp MPOBeaeHUS J1a00paTOpHBIX padboT
U ONBITOB ¢ YyY4€TOM  HWHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOydaromuxcs,  CIUCKa
HKCIEPUMEHTANbHBIX 3a/laHull, Npe/JlaraéMblX B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO
9K3aMeHa Mo (PU3UKE.

Ha u3ydenue ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

COJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKILEr0 MUPa.

®duznka — Hayka o npupoze. SABneHus npupoasl. Gusndeckue sBICHUSA: MEXaHUYECKHE,
TETIJIOBBIC, AJICKTPUIECKHE, MAarHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BennuuHbL. M3mepenue Qusnvecknx BenuunH. Dusnueckue MPUOOPHI.
[TorpemHocTs u3MepeHnii. MexxayHapoaHasi CHCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH M3ydaloT MPUPOAY. EcTecTBeHHO-HAYIHBIN
METO/ TIO3HAHHWsS: HAOIIOICHWE, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKCHHUE THUIIOTE3,
DKCIIEPUMEHT IO TMPOBEpPKE THUIMOTE3, OOBsSCHEHHEe Ha0mogaaeMoro spieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

Mexanndeckue, TEIIOBbIe, MIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.



@dusnueckue MpuOOpPHl M MpOLEAypa MPSMBIX W3MEPEHUN aHAJIOTOBBIM M LU(POBHIM
puoOpOM.

Jlabopamopmuvie pabomul u onvimol.

Omnpenenenre UEHbI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenre pa3smMepoB MabIX TEN.

N3mepenune TemmepaTypbl IpU IOMOIIM KMJIKOCTHOIO TEpPMOMETpa U JaTyuKa
TEMIEPATYPHI.

[IpoBenenue wuccieqoBaHUs IO TPOBEPKE THUIOTE3bl: JANBHOCTh IOJETA IIAPHUKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbILIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pasznes 2. [lepBoHayaibHbIE CBEJE€HUA 0 CTPOEHUHU BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OIBITHI, J10Ka3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxkeHue dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHHS 4YaCTUL[ C TEMIIEPATYpOH.
bpoynosckoe nBuxenue, Aauddysus. BzanmonelicTBue dYacTUIl BEIIECTBA: MPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperaTtHble COCTOSIHHMSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M  TBEPABIX
(kpuctayinyeckux) Ted. B3auMocBs3b MEXIy CBOICTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

HaGimotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysuu.

HaGnronenue siBIeHHN, OOBSCHAIOMUXCS MPHUTSIKCHUEM WIA OTTAJIKUBAHHEM YacTHUI]
BEILECTBA.

Jlabopamopuvie pabomol u onvimol.

Ornenka AuaMeTpa aToMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHUS Ta30B.

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS.

Paznen 3. /IBuskenune u B3aumMo/ieiicTBre TeJl.

Mexannueckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JIBMXKEHHE. (CKOpPOCTH.
Cpenssisi CKOpOCTb ITPU HEPAaBHOMEPHOM JBMKEHUH. Pacy€r myTH U BpeMEeHU JBHKEHUS.

SIBnenune uHepuuM. 3aKOH MHEpUMHU. B3auMozaelcTBHE Ten Kak NPUYMHA HW3MEHEHHUS
CKOPOCTH JIBWKEHHS Tela. Macca kak mepa uHepTHOocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumonencTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
W3mepeHue cuibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CrnokeHue cuil, HaImpaBJIEHHBIX I10
onHOI npsMmoii. PaBHogelicTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbXEHUS U TPEHUE TOKOS.
Tpenue B Ipupoje U TEXHUKE.

Jemoncmpayuu.

Habmtoienne MexaHn4eckoro JBHKEHUS Teja.

N3mepenune ckopocTy NpSIMOJIMHENHOTO ABMXKEHUS.

Habntoienue siBieHUs] HHEPIUH.

HaGmtonenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU TeIl.

CpaBHeHHE Macc MO0 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

Jlabopamopuvie pabomsl u onvimol.



OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIApHKa B JKUJIKOCTH, MOJIETH
AJICKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUs OpycKka WM IIapuKa 10 HAaKJIOHHOM
MJIOCKOCTH.

Onpenenenye IOTHOCTU TBEPJOTO TeENA.

OnpIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh pacTsDkeHus (medopmanuu) HpyKUHBI OT
IIPUJIOKEHHOM CUJIBI.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tella U
XapakTepa COIIPUKACAIOIINXCS IOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB.

Hapnenne. CrocoObl yMEHbLICHMS W yBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JJaBJICHUS Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBieHust TBEPIABIMU TelaMH,
KUAKOCTAMU U razamu. 3akoH Ilackand. [IHeBMartnyeckue MaiMHbIL. 3aBUCHMOCTH JaBJICHUS
KUAKOCTU OT TiyOuHbl. ['mapocratuueckuit  mapagokc. CooOmaroniyecss  COCYIbI.
['unpaBiuyecKkue MEXaHU3MEI.

Atmocdepa 3emuin u atmocdepHoe AaBineHue. [IpUUMHBI CyIIeCTBOBaHUS BO3AYIIHOMN
obooukn 3emymn. Onbit Toppuyermmm. M3mepenue atmocdepHOro maBicHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl nmns u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBre KHAKOCTM M ra3a Ha TMOTPYy)KEHHOE B HUX Telo. BrlTankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.

Coobmmarommecst CoCcyabl.

l'unpaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

3aBHCUMOCTH BBHITAIKHBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella U MIIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

VYcnoBue 1aBaHMs TeN: IUJIaBaHWE WM MOTPYXKEHHE Ted B 3aBHCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TENa U KUJKOCTH.

Jlabopamopuvie pabomol u onsimol.

HccnenoBanme 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHON B KMIKOCTh
YyacTH TeJna.

OmnpeneneHre BBITAJIKUBAIONIEH CHIIBI, JACWCTBYIONIEH Ha Teno, MOTPYXKEHHOE B
KUIKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CHJIBI, IEHCTBYIOIIECH HA TENO B KUAKOCTH,
OT Macchl Tena.

OnepITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH TEJIa U OT IUIOTHOCTHU KHUJIKOCTH.

KonctpyrnpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKA M ONpelnesieHue ee€
Ipy30II0ABEMHOCTH.

Pa3pea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas pabora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuiio paBHOBecUS
pbiyara. [IpuMenenue npaBuia paBHOBecHs pblyara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKU.
KIIJ] mpocThix MexaHu3MOB. [IpocThie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanunyeckass sHeprusi. KuHeTnueckas W mNoOTeHIManbHas sHeprus. [IpeBpamnienue
OJIHOTO BUJIa MEXaHUYECKON YHEPTUU B APYTOil. 3aKOH COXpaHEHUS JHEPTHH B MEXaHHKE.



Jemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

Omnpenenenve pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUU Tela 110
TOPU30HTAIILHON IIOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3mepenne KII/[ HaKIIOHHOM IIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKOMN SHEPIUH.

8 KVIACC

Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TOJOXEHUS MOJIEKYJIIPHO--KHHETHYECKOM TEOPUM CTPOEHUS BEIIECTBA.
Macca n pa3meppl aTOMOB U MoJieKysl. OMbIThl, MOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUUECKON TEOPHH.

Monenu TBEpAOro, KHUAKOIO U ra3000pa3HOro cocTOSHUM BellecTBa. Kpucramiueckue
u amopduble Tena. OObSICHEHHE CBOMCTB Tra3oB, >KUAKOCTEH M TBEPABIX Tel HAa OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHO--KUHETUUECKON Teopuu. CMadyuBaHUE M KallWUIIPHBIE SBJICHUS.
TemioBoe pacilIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmIiepaTypbl €O CKOPOCTbIO TEIJIOBOI'O JIBUYKEHHUS 4YacCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH SHEpruu: Terionepeaaya U
coBepieHre padoThl. Bupl Temonepeaadu: TeIIONpOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonnyectBo TermioTsl. YjaenbHas TEMJIOEMKOCTb BellecTBa. 1emnaooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lmaBneHune W oTBepAeBaHWE KPHCTALNTHYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHjeHcauus. lcmapenue.
Kunenune. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxnocts BO3ayXa.

OHeprus TOIUIMBA. Y IebHAasl TEIJI0TAa CTOPAHHUS.

[Ipunuunsr pabotel TemnoBbix aurarene KIIJ TemoBoro asurarens. Temsosbie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO ABMIKEHUS.

Ha6monenue nuddysun.

Habuntoienue siBjeHni cMauMBaHMsI U KaIWJUISIPHBIX SIBJICHUM.

HabnroneHue TerioBoro pacuMpeHust Tel.

N3meHeHue gaBiieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.

IIpaBuiia u3MepeHus TeMIepaTypsbl.

Bunael Terionepenayn.

OxJnax7eHre Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHHE TEMIOEMKOCTEN pPa3INYHbIX BELLECTB.

Habmtonenue kumneHusl.

HabmntoneHne mocTosHCTBA TeMIIepaTyphl MU TUIaBJICHHUH.

Moienn TEeNJIOBBIX IBUTATEIIEH.

Jlabopamopuvie pabomuvl u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.

Omnpenenenue 1aBiaeHNs BO3AyXa B OasIOHE MINPHIIA.



OmnbITE, OEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHHUS BO3AyXa OT €ro o0béMa H
HarpeBaHus WINA OXJIaKICHHUSI.

[IpoBepka THUIOTE3bl JMHEWHONW 3aBUCUMOCTH JUIMHBI CTOJMOMKA JKUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

HaGnronenne u3MeHeHWs BHYTPEHHEH SHEPrHM Tella B pe3yibTare TeIrlonepenadd u
paboThl BHEIIHUX CHIL

HccnenoBanue siBieHus TEII000MEHA IPU CMEIIMBAHUM XOJOIHOM U ropsiueil BOJBI.

Onpenenenre KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOT'O BOJOW MPHU TEIII000MEHE ¢ HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Onpenenenue ynenbHON TEIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENBLHOM BIIaXXHOCTH BO3AyXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JjekTpuyeckue U MATHUTHBIE SIBJICHUS.

Onexrpuszanus ten. /IBa poaa ayeKTpudeckux 3apsaoB. B3aumoneilcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJEUCTBUS 3apSIKEHHBIX TEl OT BEIUYHHBI
3apsI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

DnexTpuueckoe none. Hanpssk€HHOCTD anekTpudeckoro nodst. [IpuHiun cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DNeMEHTapHBIA dJeKkTpuueckui 3apsia. CTpoeHwue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DNeKTpUUECKUd TOK. YCIOBHUS CYIIECTBOBAHMS DIEKTPUYECKOro TOKa. VcTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUVIOBOE, XHMHUYECKOE, MarHuTHOE).
DNEKTPUUECKU TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. DiekTpuueckoe HampsokeHue. ConpoTuBiieHUE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma [Uisi ydacTka LeMu.
[TocnenoBarenbHOE U apaieIbHOE COEUHEHHE TPOBOIHUKOB.

PaGora u MoIIHOCTH 3MeKTpUYecKOro Toka. 3akoH Jlxoyns—JleHua. Diekrpudeckue
LENU U MOTPEeOUTENN IeKTpUIeCcKoi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTosiHHBIE MarHuThl. B3auMoIeNCTBUE INOCTOSHHBIX MarHUTOB. MarmuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 KUu3HHU Ha 3emie. OnbIT Dpcerena. MarHutHoe mosie
IIEKTPUYECKOrO TOKa. [I[ppuMeHEeHNe ANEKTPOMAarHuToB B TeXHUKE. /leficTBE MarHUTHOTO MO
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonbp3oBaHue
AJIEKTPOJIBUraTeNIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SfIBieHue d3ieKTpoMarHUTHONM uHAykuuu. IlpaBuno JleHua.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poza JIEKTpUYECKUX 3apsA10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEll.

Y CTpOUCTBO U IEHCTBHE 3IEKTPOCKOTA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

IIpOoBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

M cTOUHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

I"a30BbIit pa3ps.

W3mepeHue cuipl TOKa aMIIepMETPOM.



N3mepenne 3eKTpuyecKoro HarpsKEeHUs BOJIBTMETPOM.

Peocrat u marazuH cOnpoOTUBIECHUM.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXXHOCTHU Pa3ieNICHUs MOJTIOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarnuTtHoe noJjie Toka. IJIeKTPOMarHur.

JleiicTBrE MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM UHTYKITHH.

OnsiTel Dapagnes.

3aBUCUMOCTD HaMpaBiIeHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHHUSI.

DIEKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnusie pabomot u onvimel.

OnbITHI 10 HAOTIOCHHUIO SJICKTPU3AIUM Tl HHIYKIIUEH U PU COTPUKOCHOBEHUH.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JUDIIEKTPUKH.

COopka u mpoBepka padOThl ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€PE3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa u HanpsHKEHHs Ha pe3UCTope.

OnpIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTHUBIICHUS TPOBOTHUKA
OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEUHOT0 CEYCHUS U MaTepHalia.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUN MPU MOCIET0BATEIbHOM COEIMHEHUU JBYX
PpE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MAPAIIEIBHOM COSIMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI MEKTPUIESCKOTO TOKA, HIYIIETO Yepe3 Pe3nCTOp.

Omnpenenenre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIETSIEMO Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILETO Y€pe3 JaMIOUKy, OT HAMPSHKEHUs Ha

Onpenenenue KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJEMCTBHS IIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHUTHOTO TOJIA TIOCTOSHHBIX MAarHUTOB IMpU HMX OOBEJUHEHUH W
pa3JelIeHUN.

Uccnenoanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYUIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

N3y4eHnne neiicTBYsI MArHUTHOTO IOJI HA TIPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENSL.

N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKH.

OnpITEl MO HCCIIEOBAaHUIO SBJIEHUS AJIEKTPOMATHUTHOW HWHIYKIMH: HCCIEI0BaHUE
M3MEHEHUH 3HAYEHMsI U HAIPABJIECHUS MHAYKLIMOHHOIO TOKa.

9 KJIACC

Pa3nes 8. Mexannvyeckue siBJIeHUs.

Mexannueckoe amxeHune. MartepuanbpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe aBMXkeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKEHHH.



Yckopenue. PaBHOyCKOpeHHOE mpsMoONMHEHHOe nBuxkeHHe. CBOOOIHOE TMajeHHeE.
Omnbrtel ["anuites.

PaBHOMepHOE ABMKEHUE O OKpYKHOCTH. [lepuon u gactota oOpameHus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3axkoH HerotoHa. Bropoii 3akoH Herorona. Tperuii 3akoH Herorona. IIpunHimun
CYNEPIIO3UIUHU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHiia TPEHUS CKOJBXEHUS, CHJIa TPEHUS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJIHOTO MaJeHUs.
JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
[IepPErpy3KHU.

PaBHOBecue marepualibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTo
TeJa ¢ 3aKPEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. 3meHnenue umnyinbca. VMIynbC cuiibl. 3aKOH COXPAHEHHUsI WMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaGota cui TspkecTd, ynpyroct, Tpenus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTenuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprusi. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

Habnronenne MexaHM4YecKOoro ABMKEHHSI TEJIa OTHOCUTEIFHO PA3HBIX TEJ OTCUETA.

CpaBHeHME TyTed U TPACKTOPUM IBUIKEHUS OJHOTO U TOTO € Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUSI.

Habmroienue ABM>KEHUS Tela MO OKPY>KHOCTH.

Habnronenne MexaHWYEeCKHX SIBICHHM, MPOUCXOASIMX B cucTeMe orcuéra «Temexka»
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTEIFHO KaOuHeTa PU3UKU.

3aBUCHUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IUCTBYIOIIEH Ha HETO CHUJIBI.

HaGnroneHue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUY TE.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

Ilepenaya nmiysbca Mpu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

HabmtoneHne peakTUBHOTO IBUXKEHMS.

CoxpaHeHne MEXaHUYECKOW SHEPTHH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUYKEHUU TeJIa 107 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

KoHcTpynpoBanue Tpakra A pasroHa W JaJbHEHMIIEr0 PaBHOMEPHOIO JABM)KEHHUS
HIapUKa WIH TEIEKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJBKEHHUS Opycka WM JBHXXEHMS IIapuKa II0
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tela IPU PABHOYCKOPEHHOM JABM)KEHHU 110 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

ITpoBepka rUMmoTe3sl: €Clii MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaJbHOW CKOPOCTH
IyTH OTHOCATCS KakK psA HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIME IMPOMEXKYTKH BPEMEHH
OJINHAKOBBI.



HccnenoBanne 3aBUCHMMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI HOPMAaJIbHOTO
JTaBJICHMUSL.

Onpenenenne KodhhUIMEeHTa TPEHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS TP PABHOMEPHOM JBIDKCHHUU Tela 10
TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenue pabOTBl CHIIBI YOPYrOCTH TpPH TOABEME TIpy3a C HCIHOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUus U BOJHEI.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJEOaHWil: MepHoj, 4acTora,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTEIIbHOM JIBHKECHUH.

3aryxaromue Kosiebanus. Boinyxxaennsie konebanus. Pesonanc. Mexanuyeckue BOJHBI.
CpolicTBa MexaHW4YeCKUX BOJIH. [Ipo/I0JIbHEIC U MONIEpeYHbIe BOJIHBL. J[JTMHA BOJHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. MIH(pa3ByK u yIbTpas3ByK.

Hemoncmpayuu.

Habnronenune xoneGaHuii TEJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habnronenne BBIHYXIEHHBIX KOJeOaHUI U pe30HaHCca.

PacmipocTpanenue mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acToThl U Mepro/ia KoineOaHuil MaTeMaTHYeCKOro MassTHUKA.

OmnpeneneHne 9acTOTHI ¥ EPHOAA KOJICOaHUH TPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH Tepuoja KoleOaHUM TMOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.

HccnenoBanne 3aBUCUMOCTH TEpUOAa KONEOAHWH MPYKUHHOTO MAasiTHUKA OT MAacCChI

rpysa.
[TpoBepka HE3aBUCUMOCTH TIepHOJIa KOJIeOaHUH Ipy3a, MOJABEIICHHOTO K HUTH, OT MacChI

rpysa.

OnBbIThI, TEMOHCTPUPYIOIUE 3aBUCUMOCTh NEpUOAa KOJIEeOaHUH MPY>KUHHOTO MasTHHKA
OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Pa3nes 10. D1eKTpOMarHuTHOeE 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOICTBA 3J€KTPOMArHUTHBIX
BoJH. [IIkana s5eKTpoMarHuTHRIX BOJH. Mcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomol u onsimol.

N3ydeHnne CBOMCTB 3EKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pazgean 11. CBeToBbIE sIBJIEHUS.

JlyueBast mozenb ceta. Mcrounuku cBeta. lIpsiMmonnHeiiHOe pacnpocTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBeTa.
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IIpenomiienue cBeta. 3akoH IpenomiieHus cBeTa. [1oaHOEe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nyueit B smH3e. Onrtuyeckas cuctema ¢oroammapara, MHKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenune Oenoro cera B crekrp. OmbiTel HpioToHa. ClioskeHHE CHEKTPalIbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.

[IpsimonuHEHOE PACIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBera.

ITomyyenue n300pa>keHU B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.

IIpenomiieHue ceera.

OnTUYeCKUN CBETOBOI.

Xon ydeit B cobuparoieit InH3e.

XoJ ny4deil B pacCerBaroIlen JIMH3E.

[Tonmy4yenne n300paXKeHUIA C TOMOIIBIO JIMH3.

[Tpunuun neiictus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

Mopeins rnasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[TonydyeHune 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopnuvie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrija MaJeHusl.

W3yueHne xapakTepUCTHK U300paXKeHus peaAMeTa B IIJIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jy4ya OT yIUIa MaJCeHUs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tonyuenue n300pakeHH C MOMONIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl cCOOMparoILeil JIMH3BI.

OnbIThI 110 Pa3yIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnbITBl 1O BOCHPUATHIO I[BETa IMPEIMETOB IpPU HX HAONIOJEHUM Yepe3 LBETOBbIE
(GWIBTPBL.

Pasznen 12. KBanTtoBble siBJIeHHS.

OmnsiTel Pezepdopaa u muiianerapHas mojenb aroma. Mozens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- um ramma-uznydeHus. CTpOeHHE aTOMHOTO sijpa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoronsl. PaanoaktuBHble mnpespameHus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI. DHEPTHUS CBA3H
aToMHbIX siaep. CBsa3p Macchl U SHepruu. Peakumu cuHte3a W AeneHus sjep. Mcrounukum
sHeprun CosHIA U 3BE3N.

SAnepHas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIy4Y€HUIN Ha )KMBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe Buibcona.

Pabota cuérurka HOHU3UPYIOMINUX U3TYyUSHHH.

Perucrpanus nzinydeHus IpupOAHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomol u onsimol.

HabmtoaeHune CrijionHbIX ¥ TUHEWYaThIX CIIEKTPOB U3ITyUEeHHUS.

HccnenoBanne TpeKOB: H3MEPEHHE SHEPIUM YaCTHIBI [0 TOPMO3HOMY NyTH (IO
¢dororpadusm).
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W3mepenue paanoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAO M MOAYJIb.

[ToBTOpUTENBEHO--0000IIAIOIMK  MOJY/Ib NpPEAHA3HAYeH Ui CHCTEMAaTHU3aluu U
0000111eHUS TPEIMETHOTO COICPIKAHMS U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCETo Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipy wn3ydeHMH JAHHOTO MOJYJS pEWIM3YIOTCS U CUCTEMAaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE MPEAMETHBIX U
METaINPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIEJOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIQJICHUE YMEHHMSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHbIC 3HAHMA,
pemars 3aa4M, B TOM YHUCII€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIMANBHO NEATEIBbHOCTHBIM XapaKTep MaHHOIO paslelia pealns3yercs 3a CYET
TOT0, YTO 00y4aloIINeCs BHIMOIHIIOT 33JaHHsI, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMH pAclO3HAaBaTh W HAYYHO OOBICHATH (PU3UUECKUE
SBJICHUS B OKPYXAIOILEH IPUPOJIE U TIOBCEAHEBHOM )KU3HU;

HCIOJIb30BaTh HAYyYHbIE METO/Ibl UCCIIEOBAHUS (PU3NYECKUX SBJICHUH, B TOM YHUCIE AJIs
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, Hay4dyHbIE OCHOBBI Hamboyiee BaXXKHBIX JOCTIKEHHHA COBPEMEHHBIX
TEXHOJIOTHi, HAlpUMEp, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB HHEPIrUU Ha
OCHOBE 3aKOHa IIPEBPAICHUS U COXPAHEHUSI BCEX U3BECTHBIX BU0B SHEPTHU.

NVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUS HampaBlIeHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX PE3yJbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI

B pesynabrare usydeHus (u3MKM Ha YpOBHE OCHOBHOIO 00ILEro oOpa3oBaHHs Yy
oOyuatomerocst OyayT COPMHPOBAHBI CIEAYIOIINE JHYHOCTHBIE Pe3yJbTaThl, KOTOPHIE
OoTpakeHbl B paboueil mporpamMMe BOCHUTaHUs B paszeine «lleneBble OpHEHTHPHI Pe3ylbTaTOB
BOCIIUTAHUS.

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. IIPOSIBJICHUE MHTEpECca K HMCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKON
¢buznyeckoil HayKu;

o [IEHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSIM POCCUICKHUX YUEHBIX --(PU3HKOB;

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

o TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHUHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUH Pu3ukuy;

° OCO3HAHHUE BaXXHOCTHU MOPAJIBbHO-3TUYCCKUX TIIPUHOUIIOB B ACATCIIBHOCTU
Y4E€HOT0;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

° BOCTIPUATHE DCTETUYECKMX KayecTB (u3mueckod Hayku: €€ TapMOHHYHOIO

ITOCTPOEHNUs, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 O3HAHMSA:

. OCO3HAaHHE LIEHHOCTU (PU3NYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOTHH, BAXKHEHMIIIEW COCTABISIOIEH KYJIbTYPBI;

. pa3sBUTHE HaydyHOW JII0OOO3HATENBHOCTH, HHTEpeca K HCCIEI0BATEIbCKON
JIeATEIbHOCTH;

5) popMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAIBLHOTO 0J1ar0NOJTy M :
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J OCO3HAaHHME IIEHHOCTH Oe3omacHoro oOpaza KH3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BKHOCTH TMpaBHJI OE30MacHOr0 TMOBEACHHS Ha TPAaHCIOPTE, Ha
aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060pyI[OBaHI/I€M B JOMAIIHUX YCJIOBUAX;

o c(OpPMHPOBAHHOCTh HaBbIKa pedICKCHH, TIPU3HAHKE CBOCTO IpaBa HA OMIUOKY H
TAKOT0 XK€ MpaBa y IPyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

o AKTUBHOE Y4YacTHE B pEHICHUU TMPAKTHYECKHX 3aaad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3allMH, TOpoJa, Kpas) TEXHOJOTHYECKOW W  COIHMAJIbHOMN
HANPABICHHOCTH, TPEOYIOIMUX B TOM YHCIEe U (PU3NUECKUX 3HAHUMH;

J MHTEPEC K MPAKTUUYECKOMY U3YUEHHIO MPOGeCcCHil, CBI3aHHBIX ¢ (DU3HUKOIA;
7) 3KOJIOTHYECKOTO BOCIIUTAHUSI:
J OpHEHTAIUs Ha IpUMEHEeHHEe (PU3MUYECKUX 3HAHUHU IS pelIeHHs 3a7a4d B 00JIacTH

OKPY’KaIOIIe Cpefibl, TJIaHUPOBAHUS MOCTYNKOB U OIEHKH MX BO3MOXHBIX IMOCJEICTBUMI st
OKPYKaroIIel Cpeibl;

J OCO3HAaHME TJ00ANIbHOIO XapakTepa O3KOJOTMYECKUX IpodiieM M MyTed Hux
pelieHus;

8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMATBHON M MPUPOAHOH Cpebl:

J MOTPEOHOCTh BO B3aUMOJICCTBUU TPU BBHIMOJHEHWU HCCIIEIOBAHUM U TPOEKTOB
bu3nYeCcKOil HANIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

. MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSATEIHHOCTD;

. NOTPeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHMW, B TOM 4HcCle (OPMYIUPOBATH
UJICH, TIOHSITHSI, TUIIOTE3bI O PU3HUYECKUX 00BEKTAX U SIBICHUSX;

o OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B o0iacTu
(07370478

J TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHUM;

J CTpEMJICHHC aHAJIM3UPOBATh W BBISBIIATH B3aMMOCBS3U TPUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOIH30BaHUEM (PU3UYECKUX 3HAHUI;

. OIIEHKA CBOMX JEHCTBUN C YUETOM BIMSHUS HAa OKPYKAIOIIYIO CPEY, BO3ZMOKHBIX

[JI00AJIBHBIX TOCIIECTBHIA.

METAIIPE/IMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHus mporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi y oOyuatomerocss OyayT cpOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOILIME TI03HABATEJbHbIE YHHUBEpCaJbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIC yueOHbIE NeUCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC yUeOHbIE T1eHCTBUS.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJjornueckue geMcTBUs:

. BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);

J yCTaHABJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCH(DUKAIMKM, OCHOBAaHHS IS
0000111eHUs U CPAaBHEHUS;

° BbIABJIATE 3aKOHOMCPHOCTH W IIPOTHBOPEYHA B pPaACCMATPpUBACMBIX Q)aKTaX,
JaHHBIX U Ha6J'IIO)IeHI/I${X, OTHOCAIIUXCA K (bHSHLIeCKI/IM SIBJICHUSM,

J BBISIBJISITH TIPUYUHHO--CIICICTBEHHBIE CBS3U MPH W3YYCHUU (PU3MYECKUX SBICHUM

U T[pOLECCOB, JenaTh BBIBOAbI C HCHOJB30BAHUEM JIEAYKTUBHBIX W HWHIYKTUBHBIX
yMOSaKHIOquHﬁ, BbBIIBUTATh THITOTE3bI O B3AUMOCBA3AX (1)I/ISI/IV-IGCKI/IX BCIINYHH,

° CaMOCTOSITENILHO BBIOMPATh CIOCOO pemieHus y4eOHOW (u3mueckoi 3amauu
(cpaBHEHUE HECKOJBKHMX BApUAHTOB pEIICHUS, BBHIOOP HauOolee MOAXOMSIIET0 ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccijeaoBarejibCkue AecTBUS.
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L4 HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJICIIOBaTCJIBCKI/Iﬁ HHCTPYMCHT I1O3HAHMU,

. MIPOBOJIUTH [0 CaMOCTOATENIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOKHBIN
busznyecKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE (PU3UYECKOTO SIBIICHUS;

J OLICHUBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALHIO, MOITYYECHHYIO B
XO0/J1€ UCCIIC0BAHUS NI SKCIIEPUMEHTA;

. caMoCTOSTeNIbHO (OPMYyIUPOBaTh O0OOIIEHHS U BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICOBAHNUS;

J IPOTHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a

TaKXe BBIIBUTATh MPEIIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ nndopmanmeii:

J NPUMEHSATH PA3JIMYHbIE METO/bI, MHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE B 0TOOpE
UH(POPMALIMY WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4u;

J aHaJIM3UpOBaTh, CUCTEMATH3UpPOBaTb UM  HMHTEPIPETUPOBATH HMH(OPMAIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

o CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY IIPECTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4ul HECJIOXKHBIMU CXE€MaMH, AuarpaMMaMu, UHOH rpadukoil u
X KOMOWHAIUSIMHU.

KoMMyHHKaTHBHBIC YyHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

. B X0JI¢ 00CYXIIeHUsI y4eOHOro Marepualia, pe3yabTaToB JIAOOPATOPHBIX padoOT U
IPOEKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKA3bIBaTh WJICH,
HalleJICHHbIE Ha pelleHUe 3a/1a4u U MoJepkKaHue 01aroxenaTeaIbHOCTH O0LEHMS;

J COIOCTABJISITh CBOM CYXACHUS C CYXKIACHMSIMHM JPYIMX Y4YaCTHUKOB Juaiora,
00HapyXUBaTh pPa3IM4YMe U CXOJCTBO MO3ULUII;

o BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

o nyOJIMYHO TPEACTABIATh PE3yJAbTaThl BBIMOJIHEHHOTO (DU3HUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

J NOHMMATh U HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM M WHIUBUIYyalIbHOU
paboThI MPH PEeLICHUH KOHKPETHON (PU3NUECKOM TPOoOIeMBI;

J INPUHUMATH LIEIH COBMECTHOM JAESITEIbHOCTH, OPIaHW30BbIBATh JEUCTBUS MO €€

JOCTHDKEHUIO: PaclpeieNiaTh POJH, 00CYXIaTh MPOIECCHI U PE3yIbTaThl COBMECTHOM PabOTHI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

L4 BBITIOJIHATH CBOIO 4aCTh pa6OTBI, AOCTUTasl KAYCCTBCHHOI'O PE3YyJibTaTa IO CBOCMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[GflCTBI/I?I C APpYTUMHU YJICHAMHU KOMAaH/bI;
L4 OLCHUBAThb Kad€CTBO CBOCTO0 BKJIaJa B O6HIHI>'I IMPOAYKT TI0O KpPUTCPUSM,

CaMOCTOATCIIbHO C(i)OpMy.]'II/IpOBaHHLIM Y49aCTHUKaMU B3aUMOOCHUCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIE el cTBUS

Camoopranu3anmusi:

. BBISIBJISITH TMPOOJEMBbI B JKU3HEHHBIX W YUEOHBIX CHUTYyaIMsIX, TPEOYIOIIHUX IS
perieHus GU3NUECKUX 3HAHUM;

o OpPHUCHTHUPOBATLCHA B Pa3INIHBIX nmoaxogax IIPUHATHA peHIeHI/II\/'I
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PELICHUH IPYMIoNn);

o CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelIeHus (GU3MUECKOH 3a/1auul WM TIJIaHa

UCCIICIOBAaHMUSI C Y4€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpPEIJIaracMble BApUaHThI PEIICHU;

. JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:
. JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHN,
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. OOBSCHATh MPUYMHBI JOCTIKCHUS (HEIOCTIKEHUS) PE3YJIbTAaTOB JESATEIILHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHUS
(U3UYECKOTO HMCCIEIOBAaHUS WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHUBIIUXCS
CUTyallui, YCTAHOBJICHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

J OIICHUBATb COOTBETCTBUE PE3YJIbTATA 1I€JI U YCIOBUSIM;

. CTaBUTh Cce0s Ha MECTO APYroro 4YejoBeKa B XOJ€ CIopa WM IAUCKYCCHHM Ha
Hay4HYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTroro;

J npu3HaBaTh CBOE MPaBO Ha OLIMOKY IpHU pElICHUU (PU3NYECKUX 3a]ady WIH B

YTBCPKACHUAX HA HAYUYHBIC TEMBI M TaKOC K€ ITPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce IpeaAMETHbIC Pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

. UCIIOJIb30BaTh MOHATHS: (PU3MYECKHME W XUMUYECKHE SIBJICHUS, HaAOJIOJCHUE,
HKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, EANHUIIB (PU3NIECKUX BEIWYHH, aTOM, MOJIEKYJIa, arperaTHbe
COCTOSIHUSL ~ BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOE JIBUKECHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHEIHOE), TPAcKTOpHs, PABHOACHUCTBYIOLIAs CHIIA,
neopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

. paznuyarh siBieHUS (quddy3us, TEIIOBOE JBI)KEHHE YaCTHI[ BEIIECTBa,
paBHOMEpPHOE [BHXCHHE, HEPaBHOMEPHOE [BHWKCHUE, WHEPLUS, B3aUMOJECHCTBUE TEll,
paBHOBECHE TBEPABIX TEN € 3aKPEIUIEHHOW OCBIO BpallCHUs, Iepejada JIaBJICHHUs TBEPIBIMHU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMocepHOe J[aBjieHUE, IUIAaBaHUE TeJ, NPEeBPaLICHUs
MEXaHUYECKON 3HEpPruM) IO OINHCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

o pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (DU3MYECKUX SIBICHUI B OKpYXKarolleMm
MHUpE, B TOM 4YHcie (pU3MUecKue SBICHHS B MPUPOZE: MPHUMEPHI IBWKCHUS C Pa3THIHBIMU
CKOpPOCTSIMH B XUBOM WM HEXHUBOHN IPUPOJE, NEUCTBUE CUJIBI TPEHHUS B IPUPOLAE U TEXHHUKE,
BIUSIHUE aTMOC(EpHOro [AaBlieHUS Ha >KMBOM OpraHu3M, IUIaBaHHe pblO, pplyaru B Tele
4eJI0BEKa, MPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJIENATh CYIIECTBEHHbIE
CBOIcTBa (IpU3HAKK) PU3NYECKUX SBICHUI;

. ONHUCBHIBaTh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SIBJICHUS, HCIOJIb3YS
¢du3nyeckre BeIMUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIIPYrOCTH, CHJIa TSKECTH, BEC TeJa, CHJIa TPEHUs, JaBlIcHHE (TBEPAOro Tela,
KHUJIKOCTH, Ta3a), BBITAJIKUBAIOIIAs CHJAa, MEXaHWYeckas paboTa, MOILIHOCTh, IUIEYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(ULUUEHT T[OJIE3HOr0 JAEWCTBUS MEXaHM3MOB, KHWHETHYECKas U
NOTEHIMaJbHAs HHEpPrus), IpH ONHMCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUH CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUEHMsI U EAUHHUIBI (U3NYECKUX BEJIIMYMH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOLINE JaHHYI (U3NYECKYI0 BEIWYMHY C JPYTMMHU BEIMYMHAMM, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

. XapakTepu3oBaTh CBOICTBA Tell, (PU3UUECKUE SBICHUS M INPOLIECCHI, MCIOIb3Ys
IIpaBWJIa CIOKEHUS CcUil (BAOJIb OJHOM npsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IPaBUJIO paBHOBecUs pbryara (0J0Ka), «30JI0TO€ IMPaBWIIO» MEXAHHKH, 3aKOH COXpPaHEHHUs
MEXaHUYECKOM SHEPTHH, TIPU ITOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aIIMCHIBATh €r0
MaTeMaTHYECKOe BBIPAXKECHUE;

. OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallUi IpPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATH IPUUYHUHHO-
-CJICICTBEHHBIE CBSI3M, CTPOUTHh OOBSCHEHHWE W3 1—2 JIOTMYECKMX MIaroB ¢ Omopoil Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
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. pemath pacyéTHele 3amayd B 1—2 neicTBUS, MCHOIB3YS 3aKOHBI M (HOPMYIIBL,
CBsI3bIBalOIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE AaHalU3a YCJIOBMS 3aJaudl 3allUChIBAaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNIBI U TMPOBOJUTH PACUETHI,
HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE AJIS PEIICHUs 331a4, OLIEHUBATh PEAIMCTUYHOCTh
MOJTy4eHHOW (PU3NYECKON BETMUNHBI,

J pacrio3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIUTh IPU HNOMOIIM (PU3HYECKUX
METO/IOB, B OIMCAaHUU MCCIEIOBAHUS BBLACIATH IPOBEPAEMOE IMPEANONIOKEHUE (TUIOTE3Y),
pa3iauyaTh U MHTEPIPETUPOBATH IOJYYEHHBIH pE3ysbTaT, HaXOIUTh OMIMOKM B XOJE OIIBITA,
JIeJIaTh BBIBOJIBI 110 €T0 PE3yNbTaTaM;

. IPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (U3MYECKUX SBICHUN WM (U3NIECKUX
CBOWMCTB Tel: (HOpMYyIHpPOBATh MPOBEPSIEMbIE MPEANONOKEHHUS, COOMpPATh YCTAHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

. BBINOJIHATh TPSIMbIE M3MEPEHHS PACCTOSHHS, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI M TEMIIEpPaTyphbl C HCIIOJIb30BAaHHUEM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, 3alUCHIBATH
IIOKa3aHUs IPUOOPOB ¢ Y4ETOM 3aJJaHHOM a0COIIOTHOM MOTrPEIHOCTH U3MEPEHUN;

. IIPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OIHOHN (PH3MUECKOI BETMUMHBI OT IPYTrOi
C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYLIETOCS TeJla OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBbXKEHUs OT Beca Tejla, KauecTBa 0OpaboTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAN CONPUKOCHOBEHMS TEJl, CHJIBI
YIPYTroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUN IJIaBaHMsI TeJl, YCIOBUH paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEOBAHUS, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienys IMpeIoKEeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThbl IOJy4E€HHOMH
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

. NPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEIHYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU M TBEPJOrO TeENA, CUJIAa TPEHUS CKOJIBXECHUS, JABICHUE BO3/yXd, BBITAJIKHBAKOLIAsS
cuiia, JIefCTByIOIas Ha MOTpYXEHHOE B KMJIKOCTh TeNo, KO3()PUIMEHT MOJIe3HOro AECHCTBUS
IPOCTBIX MEXaHW3MOB), CJenysl MPENJOKEHHOW WHCTPYKIMH: IPHU BBIOJHEHUU H3MEpPEHUM
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUHCIIATH 3HAUEHUE NCKOMOM BEJIMUMHBI,

J coOnrofaTh MpaBWiia TEXHUKH Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o yKa3blBaTh NPUHIUMBI JEHCTBHUS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIOUINECS] COCyHAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

J XapaKTepu30BaTh MPUHLMUIIBI JAEWCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONMHUCaHUA (B TOM YHUCJE: MOJUIMITHUKH, YCTPOICTBO BOAOIPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcoc, apeoMeTp), UCHONb3ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

. NPUBOJIUTH MHpUMEpHl (HAXOAUTh HH(OPMALMIO O MPHUMEpPax) MNPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWH B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpaleHuu ¢ MpudopaMM U TEXHHUUYECKUMH YCTPOMCTBAMH, COXpPAHEHHs 3[0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie;

. OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popMau B VIHTepHETE B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLUXCA 3HAHUM M INYTEM CpaBHEHUS
pa3IMYHbIX HCTOYHHMKOB BBLAENATH HH(OpPMAIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WU
MOYET OBITh HEJJOCTOBEPHOM;
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J UCTOJIb30BaTh TPU BBIOJHEHUM Y4YEOHBIX 33JaHUN HAYYHO--TIOMYJISPHYIO
JAUTEpATypy (PU3MUECKOro coAepKaHMs, CIPABOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOPMALUU M3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHBIC KPATKWE MHUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE
2—-3 WCTOYHMKOB HH(pOpMAIMU (PU3MUECKOTO COAEP)KAHMsI, B TOM YHCIE IMYOJIMYHO J€NaTh
KpaTKKe COOOLIEHMsI O pe3yJibTaTax MPOEKTOB WM Y4€OHbBIX UCCIIEA0BAHUM, IPU ITOM IT'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3HMKH, COINPOBOXKAATH BHICTYILICHHE
MpE3EHTALUCH;

J OpYA  BBIOJHEHUH YYE€OHBIX TPOEKTOB M  HCCIEIOBAaHUN  pachpenessTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIECHHBIMU 3a/1a4aMH, CJICUTH 32 BBIIIOJHEHUEM
IUlaHa JeHCTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKIAJ B JEATEIbHOCTh TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECUCTBHE, YUUTHIBAs MHEHUE OKPYKAIOILUX.

K koHiy oOyueHus B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

o UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHMSI BELIECTBa, KPUCTAIMUECKHE U aMopdHble Tena,
HACBILICHHBI M HEHACBILIEHHBIN ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUS,
TEIUIOBOM JIBUTATEIIb, 3JIEMEHTAPHBIN EKTPUUECKUH 3apsijl, 3JIEKTPUUECKOE M0JI€e, IPOBOAHUKU
U TUBJIEKTPUKH, TIOCTOSHHBIN 31EKTPUUYECKUN TOK, MArHUTHOE T10JIE;

o pas3inyath SABJIEHUS (TEIUIOBOE PACLUIMPEHHE U CKaTHe, TeIlonepeaayda, TemIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIE SBICHUS, HCIApEeHUe, KOHJICHCAlMs, IJIaBlIeHHE,
KpucTaJIM3anusl (OTBEpJAEBAaHUE), KUIIEHUE, TeIulonepenaya (TeIIonpoBOIHOCTb, KOHBEKIIUS,
U3JIy4YEHUE), FJIEKTpU3alus Tesl, B3auMOJCHCTBHE 3aps]oB, JNEHCTBUS HIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO TOJISl HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIMS) MO OMMCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

o pacrio3HaBaTh MpPOSBICHUE H3YYCHHBIX (PM3NYECKUX SIBICHUH B OKpYXKAaroleM
MHUpe, B TOM 4Hcle (U3UYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATKEHHE U
KalWUISIPHBIE SIBJIEHUSI B NPUPOJIE, KPUCTAILIBI B NpHUpoje, usnydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHEeTa, 3JIEKTPUUECKUE SIBICHUS B
atMocepe, 3IEKTPUUECTBO JKUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMid, Apei( MOJ0COB,
pOJb MAarHWTHOTO MOJIA AN JKU3HU Ha 3emile, MOJIIPHOE CHUSHHE, NPU 3TOM IEPEBOJIUTH
MPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBIICHUI;

J ONMCHIBATh M3yUYEHHBbIE CBOWCTBA Tl M (PU3MYECKHE SBJICHUS, HCIOJb3YS
¢buznueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIJIOTHI, yAeIbHas
TEIIOEMKOCTh BEILECTBA, yJeNIbHAs TEIIoTa IJIaBJIEHUs, YAeIbHas TEIIoTa napooOpa3oBaHus,
yleabHas TEIJIoTa CrOpaHMsl TOIUIMBA, KO(PPHUIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MalIUHBI,
OTHOCHUTEJNIbHAs BIAXXHOCTh BO3JyXa, DJJIEKTPUUECKUH 3apsl, CWIa TOKa, JJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICEHHWE MPOBOJIHUKA, YIEIbHOE CONPOTUBJIEHHME BEIIECTBa, paboTa M
MOITHOCTb JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAUYEHHUS M €AUHUIIBI (PU3NYECKUX BEJIUYUH, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

o XapaKkTepu3oBaTh CBOICTBA Tell, (PU3UUYECKUE SBICHUS M INPOLIECCHI, MCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BELECTBA, IPHUHIIMII
CYMEPIIO3UINH TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
y4yacTka Lemnu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHus! SHEPTUH, IPU ITOM JIaBaTh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMAaTHUECKOE BHIPAKEHHUE;
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. OO0BSICHATH (PU3UYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalu NPAKTUKO-OPUECHTHPOBAHHOIO XapaKTepa: BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX MIaroB ¢ OMOpod Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
(bu3nuecKkux siBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pematb pacy€THbIe 3a7aydl B 2—3 JCWCTBUS, WCHOJB3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3a7aydl 3aIlMChIBATh
KpaTKoe YCJIOBHUE, BBIABJIATH HEIOCTATOK JAHHBIX JJIs pElIeHUs 3a/auyd, BbIOMPATh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE ISl €€ pelieHHs], MPOBOAUTh PAacu€Thl M CPAaBHUBATH IOJYYCHHOE
3Ha4YeHue (PU3NUECKON BETMUMHBI C U3BECTHBIMU JTAHHBIMU;

o pacrio3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PEIIUTh MpPU MOMOIIU (HU3UYECKHX
METOJIOB, HCIOJIb3YySl OIMCAHUE HCCIIEJOBaHMs, BBIIEIATh IPOBEPAEMOE IIPENIIONIOKEHUE,
OLICHMBATh [TPaBUJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEI0BaHMs, 1E1aTh BEIBOBI;

J IPOBOJIUTH OIBITH 0 HAOIIOACHUIO (HU3MYECKUX SBICHUN WM (U3NIECKUX
CBOWCTB Ten (KanmwUIApHBIC SIBJICHUS, 3aBUCHMOCTb [aBJICHUS BO3/AyXa OT €ro o0béMa,
TEMIIEPATypbl, CKOPOCTU IIpOLEcCa OCTBIBAHMSA W HArpeBaHus IPH HU3JIy4EHUU OT IBETa
u3yyarouie (morsioujaronieif) MOBEpXHOCTH, CKOPOCTb HCHApEHHs BOABI OT TEMIEpaTyphl
KUAKOCTH U ILIOWAAN €€ IMMOBEPXHOCTH, JIEKTPHU3ALMS TNl U B3aUMOJEHCTBUE IIEKTPUUYECKUX
3apsA0B, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUs MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IIOJIA HAa IPOBOJHHMK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  AJIEKTPOJABMIraTesis IOCTOSHHOIO  ToOKa):  (OpMyIHpOBaTh
poBepsieMble MPEINOJI0KEHNUs, COOMpPAaTh YCTAHOBKY M3 NPEJIOKEHHOIO 000pylOBaHMS,
OINMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOIBL;

o BBINOJHATh NPAMbBIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIBHOM BJIAKHOCTH
BO3/yXa, CWJIbl TOKa, HANPSHKEHHUS C MCIIOJIb30BAaHMEM aHAJIOTOBBIX HPUOOPOB U JIATUUKOB
(¢u3nyYeCKUX BEJIWYUH, CPAaBHUBATh PE3YJbTaThl M3MEPEHUH C y4y€TOM 3a/JaHHON aOCOJIIOTHOMN
HOTPELIHOCTH;

. IIPOBOJIUTH UCCIICOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKON BETMYMHBI OT JPYTOi
C HUCIOJBb30BaHUEM IMPSIMBIX H3MEPEHHH (3aBUCHUMOCTh CONPOTHBIIEHUS IMPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAJU IONIEPEUYHOr0 CEUYEHUS U YAEIBbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJHHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HANpsDKEHHUsT Ha MPOBOJHUKE, HCCIEeI0BaHUE
[OCJEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBAThH
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIEAys MPEI0KEHHOMY IUIaHYy,
(buKCUpoOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaONUI U TpaduKoB, JenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

o OPOBOJIUTH  KOCBEHHBbIE  W3MepeHUs  (U3MYECKUX  BeNW4MH  (yJenbHas
TEIIOEMKOCTh BEIECTBA, CONPOTHUBIICHHE MPOBOJHUKA, pad0Ta U MOIIHOCTh 3JIEKTPHUUYECKOTO
TOKAa): IUIAHUPOBAaTh M3MEPEHHs, CcoOHUpaTh OSKCHEPUMEHTANbHYIO YCTaHOBKY, CJenys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

J coOnrofarh MpaBWiia TEXHUKM Oe30macHOCTHM Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;
° XapaKTEPHU30BaTh IMMPUHIUIIBI HeﬁCTBHfI HN3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOMCTB € OMOPOM Ha MX OMHCAaHMS (B TOM YHCIE: CHCTEMa OTOIIEHUS IOMOB, TUTPOMETP,
napoBast ~ TypOMHA,  aMmImepMerp, BOJBTMETP, CUYETUMK  DJEKTPUUYECKOM  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HarpeBaTelbHbIE  AIIEKTPONPUOOpPHl  (IpUMEpHI),
IIEKTPUYECKUE MPENOXPAHUTENN, DIIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSHHOIO TOKa),
UCIIONIBb3YSl 3HAaHHUA O CBOMCTBAX (DU3MUECKUX SBJICHUM M HEoOXoauMble (QuU3nYecKue
3aKOHOMEPHOCTH;

J pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIbHbBIE TPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KUAKOCTHBI TEpMOMETpP, TEPMOC, TCUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTAaBIISITH CXEMBI
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NIEKTPUYECKUX LENell ¢ MOCIEAO0BATEIbHBIM U TNapajlIeIbHBIM COEJUHEHHEM 3JIEMEHTOB,
pasyinyas ycJIoBHbIE 0003HAUEHUS 2JIEMEHTOB NIEKTPUUECKUX LETeH;

J NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TNpUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs olecrnedeHus 0e30MacHOCTH
npu OOpalieHuu C MpuOopaMM W TEXHHUUYECKUMH YCTPOHCTBAMHU, COXpPAHEHHUs 30pPOBbI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpY KaroIlel cpene;

o OCYILECTBIISATh MOUCK MH(pOpMAIMK (PU3HUECcKOro coaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CPABHEHMS JOINOJIHUTENbHBIX HCTOYHHMKOB BBIIEIATH
UH(POPMALIKIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

o UCTIOJIb30BaTh TPU BBINOJHEHUH Y4YeOHBIX 3aJaHUil HayYHO--TIOMYJISPHYIO
auTepaTypy (PU3MUECKOro coAep)KaHMs, CIPABOYHbIE MaTepualbl, pecypcbl cetu HHTepHer,
BIAJETh IMpPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOPMALMU U3 OIHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

J cO3/1aBaTh COOCTBEHHbIE NMMCBMEHHbIE U KpaTKHE YCTHbIE COOOLIEHMs, 0000mast
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOrO COJAEP’KaHMs, B TOM 4HUCIIE MyOINYHO
IPEJCTaBISITh PE3yJIbTaThl IMPOEKTHOM WM HCCIEAOBATEIbCKON JEATENbHOCTH, IMPU 3TOM
IPaMOTHO HCIOJb30BATh M3YyYCHHbIM MOHATUHHBIA amnmapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALNEM;

o IpY BBIIOJHEHUU YYEOHBIX INPOEKTOB M UCCIEIOBAaHUNA (U3UUECKUX IPOLIECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMM 33Ja4aMH, CIEIUTh 3a
BBIMIOJJTHEHUEM IUIaHA JIEHCTBUN UM KOPPEKTHUPOBATh €ro, aJ€KBATHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JCATEIBHOCTb I'PYIIBI, BHICTPAUBAaTh KOMMYHHMKaTUBHOE B3aUMOJECHCTBUE, MPOSBIISL
FOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K koH1y oOyueHus B 9 Kiacce npeaMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

o UCIIOJIb30BaTh IOHATHS: CUCTEMA OTCYETA, MAaTEpUaIbHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBWXKEHHUs, Nedopmauus (ympyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M HEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBI UCIYCKaHUs W MOIJIONEHHs, anbda-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, IepHast YHEPreTHKA;

o pas3nnyath sBJIeHUs (pPaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE TMpPsMOJIMHEHHOe [BM)KEHHE, CBOOOJHOE TMajJieHHe Tell, PaBHOMEpPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAaKTUBHOE [BUKEHHE, KoJieOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHY)KICHHbIE KOJeOaHUs), pPE30HAHC, BOJHOBOE JBHKEHHE,
OTpaK€HHE 3ByKa, INPSIMOJIMHENHOE paclpoCTpaHEHHE, OTPaKEHUE M IIPEIOMIIEHUE CBETa,
[IOJTHOE BHYTPEHHEE OTpaK€HHE CBETa, pa3joXKeHHe OeJoro cBera B CIHEKTP U CIOXKEHHE
CHEKTpaJIbHbIX I[BETOB, JMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYaTOro CHEeKTpa M3JIydeHHs) MO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

. pacrio3HaBaTh IPOSBICHWE H3YYEHHBIX (PU3MUYECKUX SIBJICHHUH B OKpYXKarolleM
Mupe (B ToOM uucie (HU3NUECKHUEe SIBJICHHS B MPUPOE: MPUINBHI U OTJIMUBBI, JBUKEHHE TUIaHET
ConHeuHOM CHUCTEMBl, PEaKTUBHOE JBW)KEHUE HKHUBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSACEHUE, CEHCMMUYECKHE BOJIHBI, IIyHAMH, 3XO0, LIBETa TEJI, ONTHYECKHE
ABJIEHUST B TpuUpoje, OHOJIIOTUYECKOEe JEeHCTBHE BHJIMMOTO, YIbTPaduOIETOBOIO U
PEHTI'€HOBCKOTO M3JIyYCHHMH, €CTECTBEHHBIH paJAMOaKTHUBHBIH (OH, KOCMHUYECKHE Iy4H,
paZ0aKTUBHOE H3ITy4Y€HHUE MPHUPOAHBIX MUHEPAOB, JEUCTBUE PAAMOAKTUBHBIX M3Iy4eHHH Ha
OpraHu3M 4eJIOBeKa), MPU ATOM MEpPEeBOJIUTH MPAKTHUECKYIO 3a/Jady B Y4eOHYIO, BBIJICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUM;
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° OMKCHIBATh M3y4YCHHBIC CBOWCTBA Tel M (DU3UYECKHE SBICHUS, HCIOJb3Ys
(bu3rYecKue BeTUINHBI (CPEIHSS 1 MTHOBEHHAs! CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBH)KCHUH,
YCKOpPEHHE, IMepeMelleHne, MyTh, YIioBasi CKOPOCTb, CWja TPEHHUSA, CUja YIOPYrocTH, CUja
TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJeHUs, BEC Tella, HMITYJIbC Tela, HMMIYJIbC CHJIBI,
MEXaHW4YecKas paboTa ¥ MOIIHOCTh, NOTCHIMATbHAS JHEPrUs Tela, MOJIHATOTO HaJ
MOBEPXHOCTBIO 3€MJIM, TMOTCHIMAJIbHAS DHEPTUs CKATOW MPYKHUHBI, KUHETUYECKAs JHEPTHs,
MOJTHAS MEXaHUYeCKasi JHEPTHsl, IEPUOJI M YacTOTa KOJIeOaHH, JJTMHA BOJIHBI, TPOMKOCTh 3BYKa
W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNbh MPEJIOMIICHHUS CPEIbl), IPH ONMHUCAHUH TPABUIBHO
TPAKTOBATh (PU3UUECKHUI CMBICI UCTIONB3YEMBIX BEIHUWH, 0003HAUCHUS U SIUHUIIBI (PHU3UIECKIX
BEJIMYMH, HAXOJWTHh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYI (U3HYECKYH BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH IPahUKU H3y4ECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIIUYNH;

° XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBICHUS M IPOIECCHI, UCIOJIb3YS
3aKOH COXPaHEHHWsS DHEPryuu, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIUI CYMEPIIO3UIINH CHII,
NPUHIUI OTHOCUTENbHOCTH ["anuiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHHS] UMITYJIbCa, 3aKOHbI
OTPaXEHHUS U TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAaCcCOBOIO YHCE MPH
SJIEPHBIX PEAKIMAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alUCHIBATh €ro
MaTeMaTH4eCKOe BEIPAKCHHE;

° OO0BSACHATH (PU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIAThH MNPUYHMHHO--CJICICTBECHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX IIIaroB C OMOpPOi Ha 2—3 M3y4yeHHBIX CBOWCTBA
(bU3NIeCKUX SBICHUH, (GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

° pemats pacuy€THble 3aqaud (OMUpArOIIMecs Ha CHUCTeMy U3 2—3 ypaBHEHHIA),
UCIIONB3YS 3aKOHBI M (DOPMYIIbI, CBA3BIBAIOIIME (PU3NYECKHE BEITUYMHBI: Ha OCHOBE aHalIM3a
YCJIOBHS 3a/1aud 3aIllMChIBATh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTAIONIME WM H30BITOYHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIEC AJI PEIIEHUS, MPOBOJUTH PACUEThI U
OIICHUBATH PEATUCTUYHOCTD MOJYYCHHOTO 3HaYeHUS (PU3NUECKON BEJINYUHBI,

° pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh IMPH MOMOIINA (U3HYESCKUX
METO/IOB, HCIIOJIb3Ysl OINKUCAHHME WCCIEAOBAHMS, BBIICIATh MPOBEPSEMOE MPEIINONIOKEHUE,
OIICHWBATh  MPABWJIBHOCTh  TOPSAKAa TPOBEJACHUS  UCCIEIOBaHUS, JENaTh  BBIBOJBI,
HMHTEPIPETUPOBATH PE3YNbTAThl HAOIIOACHUN U OTBITOB;

° MPOBOJIUTH OMBITHl 1O HAOMIOAEHUIO (PU3UYECKUX SBICHUN WIH (PU3UUYECKHUX
CBOMCTB TenN (M3ydeHHe BTOpOro 3akoHa HpioTOHA, 3aKOHA COXpAaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoAa KoyiebaHWil TPYKMHHOTO MasTHHKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX KOJIEOAHMM, MPAMOJIUHEHHOE PACIPOCTPAHCHHUE CBETA,
pas3jioxeHue Oeloro cBeTa B CIEKTp, U3YUYEeHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3epKaiie U
CBOMCTB M300pakeHus MpeAMETa B coOuparoiien TnH3e, HaOII0IeHNE CIIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3IY4YECHHs): CaMOCTOSTENIbHO COOWMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
000py1I0BaHMs, OMUCHIBAThH X0/ OMBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOIBI;

° MPOBOAUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTpEAesis CpeaHee
3HauUEHUE U3MEpsAEeMON BeTHUUHBI ((POKYCHOE pacCTOSHUE COOHMpAroIeil TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOOpa);

° MPOBOAWTH  HWCCIENOBAaHUE  3aBUCUMOCTEH  (U3MUYECKUX  BEIUYMH  C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHHH (3aBHCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauyalbHOM CKOpPOCTH, Mepuoja KoleOaHWi MaTeMaTUYecKOoro MasiTHUKa OT
JUTMHBl HUTH, 3aBUCHMOCTH YIJIa OTPA)XE€HHUs CBETa OT yIJyia MaJeHUs U yrija NpeloMIICHHUsS OT
yria TMaJeHusi): TUTAaHUPOBATh HCCIIENIOBAaHHWE, CAMOCTOSITEILHO COOMpaTh yYCTAaHOBKY,
¢dbuKcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BUE TaONUIl U
rpaduKOB, Ie1aTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHNS,

° MPOBOANTH KOCBEHHBIE M3MEpPEHHUs (PU3MUECKUX BEIUYUH (CPEAHSISI CKOPOCTH U
YCKOpPEHHE Tella TMPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOIO TaJIeHuUs,
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KECTKOCTh MPYKUHBI, KO3()(PUINEHT TPEeHUsI CKOJIBKEHUs, MEXaHU4ecKasi paboTa U MOIIHOCTbD,
94acTOTa W MEpPHOJ KoJeOaHU MaTeMaTHYECKOrO M MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa
coOuparonield  JTUH3bI, PAJUOAKTUBHBIA  (OH): TMJIAHUPOBATH  H3MEPEHHUs, COOUpPATh
9KCTIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJIHATH U3MEPEHUSI, CIIAYSI IPEUIOKCHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BETUYMHBI U aHAJTM3UPOBAThH MOJIYYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHON
HOTPEITHOCTH U3MEPEHUIl;

J coOuoaTh MpaBWja TEXHUKHM Oe3omacHOCTH Tpu paboTe ¢ IabopaTOPHBIM
00opyI0BaHNEM;
o pa3iauyaTh ~ OCHOBHBIE  MPHW3HAKA  HM3YYCHHBIX  (DU3WYECKHX  MOJETCH:

MaTtepuaibHasi Touka, a0COIIOTHO TBEPAOE TEIO0, TOUCUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHASI MOJIE)Ib aTOMHOTO SI/Ipa;

° XapaKTepu30BaTh MPHUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX oOmUCaHUsi (B TOM 4YHUCJE: CHUIOMETP, NATYUMKU IOJOKEHMUS,
pacCTOSIHUSI W YCKOPEHUSs, pakeTa, H9XOJOT, OYKH, MEPUCKOIN, (oToamnmapar, ONTUYECKHE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), HMCIONB3Yys 3HAHHUS O CBOMCTBAX
(bu3nvecKuX SIBICHUIA U HEOOXOMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

L HCIIOJIB30BAaTh CXEMbl MW CXEMATUYHBIC PHUCYHKH M3YYCHHBIX TCEXHHYCCKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOIMUECKUX MPOLIECCOB IPU PELIEHUH Yy4eOHO--
NPAaKTUYCCKHUX 3aJ1a4, ONTHYECKUE CXEMBbI JJIsi [IOCTPOCHUS M300paKEHUI B TUIOCKOM 3epKajie U
coOuparoIei TMH3E;

o NPUBOJIUTh TIPUMEPBI (HAXOIUTh HMH(POPMAIMIO O TPUMEpax) HPAKTUUIECKOTO
UCTIOJIb30BaHUsl (PU3NYECKUX 3HAHMI B TIOBCEJIHEBHOW JKU3HM JIJIsl oOecriedeHus: 0€301macHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYIKAIOIIEH Cpejie;

. OCYIIECTBIISATh TMOUCK HMH(pOpMamu (U3NIECKOTo coxaepkanus B HHTepHere,
CaMOCTOSITCILHO ~ (OpPMYIHpPYsT  TIOMCKOBBIM  3ampoc, HAXOAWTh IyTH  ONPEACIICHUS
JIOCTOBEPHOCTH TOJYYCHHOW WH(POPMAIIMU Ha OCHOBE MMECIOIIUXCS 3HAHUW M JOMOJHUTEIbHBIX
HCTOYHHUKOB,

. UCIIONIb30BAaTh TMPH BBIOJHEHUU YUYEOHBIX 3aJaHUN Hay4YHO--TIONMYJISPHYIO
IUTEepaTypy (PU3NYECKOTO COJEpKaHUs, CIPaBOYHBIE MaTepuasbl, pecypchl ceTu WHTepHeT,
BIa/JEeTh MNpUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, NpeoOpazoBaHus MHGOpMAlMU U3 OJHOUN
3HAKOBOW CUCTEMBI B APYTYIO;

o cO31aBaThb COOCTBEHHBIE MHNCHMEHHEIE WU YCTHBIC COO6HI€HI/I$[ Ha OCHOBC
uH(pOpPMaIIUK U3 HECKOIBKUX UCTOYHUKOB (DU3UUECKOTO COJEpKaHUsl, MYyOIUYHO MPEICTaBISITh
PE3YIbTAThI HpOGKTHOfI 501051 HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, IIpWU O3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIN MOHITUIHBIN anmapar u3y4aeMoro paszena (pU3ukd U COmpOBOXKIATh
BBICTYIIJICHHUE TIPE3eHTAINEH C yIETOM 0COOEHHOCTEH ayTUTOPHU CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

HaumenoBanme paszgeoB u Tem KouuvectBo  DuekTpoHHble (undpoBbie)
NMPOrpamMMbl 4acoB o0pa3oBaTejibHbIE PECYPChI

Pa3nes 1. ®usuka u eé posab B
NMO3HAHUH OKPY/KAI0IIEero MUPa

®uszrka - Hayka 0 Ipupoje 2 bubmorexa LOK
https://m.edsoo.ru/7f416194

du3nyeckne BeITNYUHBI 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194

EcTecTBEeHHO-Hay4YHBIN METO ITIO3HAHUS 2 bubmorexa LHOK
https://m.edsoo.ru/7f416194

Pazngean 2. IlepBonayajbHble CBeleHUS

0 CTPOEHNH BellecTBa

Crtpoenue BemecTna 1 bubmorexa LOK
https://m.edsoo.ru/7f416194

JIBMyKeHHEe 1 B3aMOACHCTBUE YaCTHII 5 bu6nuoreka [IOK

BEIIIECTBA https://m.edsoo.ru/7f416194

ArperaTHbple COCTOSIHHS BEIIECTBA 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194

Pazpen 3. JIBuokeHune

B3auMO/IelCTBHE TeJl

MexaHN4eCKOe JBHKCHUE 3 bubmorexa LIOK
https://m.edsoo.ru/7f416194

HNuepuns, macca, IIOTHOCTh 4 bubmorexa LHOK

’ ’ https://m.edsoo.ru/7f416194

bubnuoreka [IOK

Crna. Bust cun 14 https://m.edscL>E>.ru/7f416194

Pa3nen 4. /laBienue TBEPABIX Te,

JKMJIKOCTel U ra3oB

g Tpenwa e s Biomorom Lok

rasant ’ https://m.edsoo.ru/7f416194

JlaBnenue KuIKOCTH 5 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
bu6nuoreka [IOK

ATMocepHoe aBeHHe 6 https:// m.edS(])_}).ru/7f416194

JlelicTBUE )KUJIKOCTHU U Ta3a HA 7 bubnuotexa [JOK

MOTPYXEHHOE B HUX TEJO https://m.edsoo.ru/7f416194

Paznen 5. PaboTa 1 MOITHOCTD.

JHeprus

PabGora u MOIIHOCTH 3 bubmmorexa TIOK
https://m.edso00.ru/7f416194

[IpocThie MEXaHU3MBI 5 bubmmoreka [IOK
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https://m.edsoo0.ru/7f416194

Mexanandeckas OHEpPIus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3
OBIIEE KOJIHUYECTBO YACOB 68
1O IMTPOI'PAMME
8 KJIACC
HaumenoBanue pa3zaesnoB u T1em KosudyecTBO IJIeKTPOHHbIE (uudposbie)
NMPOrpaMmblI 4acoB o0pa3oBaTe/ibHbIE PeCYpPChI
Pasznea 1. TenioBbie ABJICHUA
CrtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
TennoBsie mporecchl 21 Buonmorexa HOK
https://m.edsoo.ru/7f4181ce
Pa3zgen 2. diekTpuyeckue u
MATHUTHbBIE ABJIEHUS
DIIEKTpUUYECKUE 3apsbl. 3apsyKEHHbIE 7 bubnnoreka [JOK
TeJa U MX B3aUMOJENCTBIE https://m.edsoo.ru/7f4181ce
[TocTOSIHHBIN 27EKTPUUECKUN TOK 20 bubmmorexa HOK
https://m.edsoo.ru/7f4181ce
MarHuTHBIC SIBIICHHS 6 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
DNeKTpOMarHuTHAs WHIYKIIHS 4 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f4181ce
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
I10 ITPOTPAMME
9 KJIACC
HanmenoBanue pazgesoB u T1em KoimuecTtBo DJieKTPOHHBIE (uudposbie)
NMPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
Pazgen 1. Mexannuyeckue siBJeHUs
MexaHndeckoe IBHKEHNE U CIIOCOOBI 10 bu6mmoreka [IOK
€ro OMUCaHUs https://m.edsoo.ru/7f41a4a6
Bs3anmoneiicTBue Ten 20 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
3aKOHBI COXpaHEHUs 10 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Paznen 2. Mexanuueckue
K0JIe0aHUS ¥ BOJIHBI
MexaHudeckue KojaeOaHust 7 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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but6mmoreka [JOK

MexanmiecKue BOHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Pa3nen 3. DaekTpoMarauTHoe moJje
H JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE noJje u 6 bubnuoTeka HOK
AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Pa3gen 4. CBeToBbIe IBJICHUSA
bu6mmoreka [JOK
3aKOHbI ACTIPOCTPAHCHHS CBETA 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
JlmH3pt 1 ONTHHCCKHE NPUOOPE! 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
Paznoxxenne 6eoro cBera B CIIEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Pa3gen 5. KBaHTOBLIE IBJICHUSA
Hcenyckanue v nornomeHue cBera 4 bubmmorexa [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
CTtpoeHne aTOMHOTO siapa 6 Enbmorexa IOK
P P https://m.edso00.ru/7f41a4a6
SnepHble peakuu 7 bubimorexa LIOK
AeP peaxt https://m.edsoo.ru/7f41a4a6
Pa3nea 6. [loBTOopuTebHO-
00001a0IHIT MOAYJIb
[ToBTOpEeHME u 000011IEHNE EubimoTexa ITOK
conepxanus Kypea usui 32 7-9 9 https://m.edso0.ru/7f41a4a6
KJIacc — .
OBIIEE KOJIUYECTBO YACOB 102

11O ITPOI'PAMME
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