MUHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKON ®EJNEPALIIN

MunucrepcTBo 00pa3oBanus U Hayku MypmaHckoii o0J1acTu
Otaen no odopasoBanunio aaMuHUCTPpanuun JIoBo3epckoro paiiona

PACCMOTPEHO
PykoBoaurens HIMO

3axaposa B.B.
ITpuxas Ne 1
ot «31»08.2023 r.

MBOY "Jicom"

OOKYMEHT NOANMCAH
QNEKTPOHHOM NMOANMUCHID
CepTucukar 00F9 00C6 05BB 14A0 86D4 3256 6846 DCBB 4C
Bnapeney Kypontesa Haranbs MeaHosHa
Dedcteutened ¢ 13.12.2022 no 07.03.2024

COI'JTACOBAHO YTBEPXXIEHO
3am.nupekTopa no YP Hupexrop MBOY "JICOIL"
Kyponresa H.U.
Hexenen E.A. ITpuka3 Ne 182 ot «31» 08.2023 r.
«31»08.2023 r.
PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Puzuka»

U1 oOy4varomuxcs 8-9 kimaccon

c. JloBo3zepo 2023



IHHOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma OCHOBHOTO o00Iero oOpazoBaHHs yueOHOro mnpenmera «@®H3MKa» COCTaBICHAa Ha
OCHOBE:

- ®denepanbHOTO TOCYAAPCTBEHHOTO O0pPa30BaTENBHOTO CTaHAapTa OCHOBHOTO 00mIero oOpa3oBaHus (yTB.

npuka3zoM MunucrtepcTBa obpasoBanus u Hayku P® ot 17 .12.2010 r. N 1897, (c usmeHeHHsAMH);
-OenepanbHOil 00pa3oBaTEILHOM MPOTPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, yTBEPKACHHON PHUKA30M
Munnpocgeienust Poccuu ot 18.05.2023 Ne 370;

- OcHOBHO# 00pa30BaTEIHFHON IPOTPaMMBI OCHOBHOTO 00111ero o0pazoBanus MbOY «JICOILL».

PaGouas mporpamma opueHTHpOBaHa Ha ucnoib3oBanne Y MK:
-®usuka. 8 kiacc: yueOHHUK 111 00111e00pa3oBaTeNbHbIX yupexkaenuit/ A. B. T1épeimkuH.

2-en3nanue, crepeotuntoe.- M. Jlpoda,
-®usuka. 9 knacc:yueobnuk / A.B. Ilepoiikun, E.M. I'yTHuk. — 5-¢ nuznanue, crepeotunHoe. —M. :

Jpoda,

IIporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O O0LIEro oOpa30BaHUS COCTaBIE€HA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE  OCHOBHOM
oOpa3zoBarensHOU mporpammel, npeactaBieHHbx B PI'OC OO0, a takxke ¢ yuétoMm denepaibHOR
paboueii mporpammsl BocnuTanus 1 KoHuenuu npenojaBanus yuyeOHoro npeamera «Pusukay.

Copnepxanue mporpaMmsbl 1Mo (u3MKe HampaBleHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIUXCS W OpPTaHU3aIMI0 M3y4YeHUs (DM3MKH Ha JEATEIbHOCTHOW OCHOBE. B
IporpaMMe 1o (U3MKe YUYUTHIBAIOTCS BO3MOKHOCTH y4€OHOIO MpeMeTa B peanu3aiuy TpeOoBaHHii
OI'OC OOO k nnaHUupyeMbIM JTUYHOCTHBIM M METANpPEeIMETHBIM pe3ysbTaTaM OOYy4YeHHs, a Takke
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX yYEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIETro
o0Opa3oBaHHUsl.

[IporpaMMa mo @u3uke ycTaHaBIMBAaeT paclpeleieHre y4yeOHOro marepuajia Mo rojam
oOyueHus (1o Kjlaccam), IpeiaraeT NpUMEpPHYIO MOCIIE0BATEIbHOCTh U3yYEHUSI TEM, OCHOBAHHYIO
HAa JIOTUKE PAa3BUTHS NMPEAMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[IporpamMma no ¢u3suke pazpaboTaHa C LEJIbI0 OKa3aHMUSI METOAMYECKON MOMOIIM YYUTENI0 B
CO3/1aHHUU pabouell IporpaMMsbl IO y4eOHOMY IIPEIMETY.

®dusnka SABISIETCS CUCTEMOOOPA3YIOIIMM JUIsl E€CTECTBEHHOHAYUHBIX YUEOHBIX IpPEIMETOB,
MTOCKOJIbKY (PM3WYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOILIECCOB M SIBICHUM, HM3Y4aeMbIX XHUMHEH,
ouosorueif, actpoHomueil um ¢Qusnueckoi reorpadueif, BHOCUT BKJIaJl B E€CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MIPEIOCTaBIIsIEeT Hanboee siCHble 00pa3Iibl MPUMEHEHHS] HaAyYHOTO METO/1a MMO3HAHUS,
TO €CTh croco0a Moy4eHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opna U3 MaBHBIX 3a7a4 (pU3NUECKOro 00pa3oBaHus B CTPYKType 001ero oopa3oBaHus COCTOUT
B ()OPMHPOBAHNHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M UHTEpeca K HayKe Y 00y4JaroIIuXCsl.

Wzyuenne ¢u3ukun Ha 0a30BOM  YpPOBHE MpenArojiaraeT  OBJIAJCHHE  CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:!

® Hay4HO OOBSICHATH SIBJICHUS;

® OIEHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHMS;

® MHTEPIPETUPOBATh JaHHbIE M HCIOJb30BATh HAy4YHBIE JOKA3aTelIbCTBA JJIS IMONYyYCHUS
BBIBOJIOB.

enn n3yueHus GpU3MKU HA YPOBHE OCHOBHOTO 00111er0 oOpa3oBaHus onpeneiacHsl B KoHmenmmn
npenogaBaHusi ydeOHoro mnpeamera «Ddusmka» B o0pa3oBaTeIbHBIX OpraHm3anusx Poccuiickoin
@enepanyy, pealu3ylOIIUX OCHOBHBIE 00IIE00pa3oBaTENbHbIE IPOTPAMMBI,  YTBEPKAEHHOU


https://base.garant.ru/197127/

pemenrieM Komnmernn MunucreperBa npocBemenust Poccuiickoit ®enepauuu (IpoTtokon ot 3
nexadps 2019 r. Ne [TK4BH).

Hean u3yvyeHus PU3MKH:

e MpHOOpPETEeHHE MHTEpeca U CTPEMJICHHS OOYYAIOIMXCS K HAYYHOMY M3YYCHHIO TPUPOJBI,
Pa3BUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTUE MPEIACTABICHMH O  HAy4HOM METOA€ TIO3HaHU U (QOpMHUpPOBaHHUE
HCCIIEA0BATEIBCKOIO OTHOLIEHUS K OKPY/KAIOIIUM SIBIICHUSM;

e (QopMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3Y4YEHUS OCHOB CTPOCHUS
MaTepud U (yHIaMEHTAIBHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHUE MPEACTABICHUI O poiu GU3UKHU AJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU 1 TCXHOJIOTHIA;

® pa3BUTHE TMPEACTaBICHUII O BO3MOXHBIX cdepax Oyaymed  mpodeccHoHaIbHON

JEeSITEIbHOCTH, CBSI3aHHOM C (PU3HKOM, OrOTOBKA K JlajbHENIIEMY OOYUEHHUIO B ’TOM HalpaBICHUH.

JlocTrKeHHE 3TUX TIeNIel MPorpaMMbl TI0 PU3UKEe Ha YPOBHE OCHOBHOT'O 0O0IIEro odpa3zoBaHUs
00ecTIeYnBaeTCs PEIICHUEM CIIETYIOIUX 3a4a4:

e MpUOOpeTeHHE 3HAHWK O TUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e TpuUOOpeTeHHEe YMEHUI OMUCHIBATH U OOBSACHATH (PU3UYECKUE SBICHHUS C HCIOIH30BAHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB PEIICHHS MPOCTEHIINX PACUETHBIX 3aad C UCIOJIb30BAHUEM (DU3UIECKHX
MO/IeJIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHHI HaONIOAaTh MPUPOJHBIC SBICHUS U BBINOJIHATH OIBITHI, JaOOPaTOpHBIE
paboThI U KCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C UCIIOIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

e ocBoeHHE TMpUEMOB paboOTel ¢ HHPOpMALME (QU3NUECKOrO COJEp)KaHus, BKIOYas
MH(OPMAILIUIO O COBPEMEHHBIX JOCTH)KEHHUSX (U3MKH, aHadu3 U KPUTHUYECKOE OlLIEHWBaHUE
uH(pOpMaINH;

® 3HAKOMCTBO co cepamu mpodeccHnoHaNbHON AeATeIbHOCTH, CBA3AHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha IOCTHKEHUAX (PU3NYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
Hezento), B 9 knacce — 102 gaca (3 yaca B HEJIENIO).

[Ipennaraemelii B mporpamme mno (u3MKe HEepedeHb JaOOpPaTOpHBIX pPabOT M OIBITOB HOCHUT
pPEKOMEHIaTeNbHBIN XapaKTep, yYUTENb JeTaeT BEIOOp MpOBEACHUS JTa0OPATOPHBIX PabOT U OMBITOB
C y4€TOM WHAMBUAYAIBHBIX OCOOEHHOCTEW OOYdYalOIIMXCs, CIHUCKA SKCIEPUMEHTAIBHBIX 3aJaHU,
MpeajgaraeMbiX B paMKax OCHOBHOTO TOCYIapCTBEHHOT'O dK3aMeHa MO (U3HKeE.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u e€ posib B NO3HAHMHU OKPYKAIOLIEr0 MUPA.

®usuka — Hayka O mpupone. SBimeHus mnpuponsl. PU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, YNIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuyMHBL M3mepenue Qusmueckux BenuuumH. Dusndeckue MpuOOPHI.
[TorpemHocTe U3MepeHUN. MexyHapOoIHAasl CUCTEMA EUHHII.

Kak ¢u3uka m gpyrue ecTecTBEHHbIE HAYKH M3y4aroT Ipupody. EcTecTBeHHOHay4yHBIN MeETO[
MO3HAHUsA: HAOJIOEHUE, TOCTAHOBKA HAyYHOI'O BOINPOCA, BBIABMIKEHHE THIIOTE3, SKCIIEPUMEHT IO
IIPOBEpKE THIOTE3, OObSICHEHHE HaOmogaeMoro spieHUs. OnucaHue (U3NYECKUX SBIECHUH C



IMOMOILBIO MOJENEN.
Jemoncmpayuu.
1. Mexanuueckue, TEMJIOBbIC, dJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. ©uznyeckue TpuOOpPbl U MPOLEAYpa MPSMBIX U3MEPEHUI aHATOTOBBIM M IU(GPOBHIM
puOOpOM.
Jlabopamopuvie pabomul u onvimol.
OripezesieHne HEHbl JeIeHUs IIKaIbl K3MEPUTEIHLHOTO Mpudopa.
N3mepenue pacCTOSAHUM.
H3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.
Omnpenenenne pa3MepoB MaJbIX TeEJl.

IAEE A

W3mepenue Temreparypsl IpyU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUMKA TEMIIEPATYPHI.

6. IlpoBeneHue nccie0BaHUs 10 IPOBEPKE TUIOTE3bl: JAIBHOCTh NOJIETA NIAPUKA, MYILEHHOIO
TOPHU30HTAIILHO, TeM O0JIbIIIe, YeM OO0JIbIIE BHICOTA MTyCKA.

Paznen 2. [lepBoHayaibHbIE CBeIEHUS O CTPOEHUH BelllecTBA.

CTtpoeHne BemecTBa: aTOMBbI M MOJEKYJbI, X pa3Mepbl. OUBITHI, JOKa3bIBAIOUINE JUCKPETHOE
CTPOEHHE BELIECTBA.

JlBrwkeHue uyacTtull BemiectBa. CBA3b CKOPOCTH JABMKEHMS YAacTHL C  TeMIIEpaTypoOM.
bpoynoBckoe naBmwxkenue, auddysus. B3aumopelicTBME YacTHI BeELIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOSHHE T'a30B, KUAKOCTEH M TBEPABIX (KPUCTATUIMIECKUX )
Tes. B3auMoCBs3p MEXIy CBOWCTBAMH BEIIECTB B Pa3sHBIX arperaTHBIX COCTOSHHUSX M WX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHHIA BOJIBI.

Jemoncmpayuu.

1. HaGntoneHre OpoyHOBCKOTO JIBUKEHHUSI.

2. Habmonenue nuddy3uu.

3. HaOmonenne sBieHUM, OOBSCHSAIOUIMXCS TMPUTSHKEHUEM WM OTTAJIKHUBAHUEM YaCTHIL
BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Ouenka tuamerpa aToMa METOJIOM PSIJIOB (C UCTIOIb30BaHUEM (poTorpaduii).

2. OmbITHI 110 HAOIIOACHHUIO TEIIJIOBOTO PACHIMPEHHSI T'a30B.

3. OnbITHI 10 0OHAPY)KEHUIO AEHCTBHS CHJI MOJIEKYJISIPHOTO TIPUTSDKEHUS.

Pa3nen 3. /IBU:KeHUe U B3aUMO/IeliCTBHE TeJl.

Mexannyeckoe aBuxeHue. PaBHOMepHOe M HepaBHOMepHOe aBmkeHue. CkopocTh. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu U BpeMEHU JBUKEHUS.

SIBrnenne nHEpHMU. 3aKOH MHEPIMU. B3auMoaencTBue Tell Kak MpUYMHA U3MEHEHUS CKOPOCTH
JNBIKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IlnoTHocTs BemiecTtBa. CBA3b IMJIOTHOCTU C
KOJMYECTBOM MOJICKYJ B €IMHUIIE 00BEMA BEIIeCTBa.

Cuia kak xapakTepucTuka B3auMozeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIbIO JUHAMOMETpA. SIBJIEHUE TAroTeHUs W cuia TsokecTd. Cuia TSHKECTH Ha JIPYTrux
mnaHerax. Bec Ttema. Heecomocts. CrnokeHHWe CHJI, HaAIpaBICHHBIX [0 OJHOM IPSAMOIL.
PaBrozelicTByromas cun. Cuiia TpeHus. TpeHue CKOJIbKEHUs M TpEHHE MOKosl. TpeHue B Ipupoje u
TEXHUKE.

Jemoncmpayuu.

HabmroneHne MexaHu4ecKoro ABMKCHUS Tela.

N3Mepenne ckopocTy NMPSAMOJIUHEINHOTO JBUKECHHUS.
Habmioienue sBneHus: HHEPIUH.

Hab6nronenne n3MeHeHHs CKOPOCTH MPH B3aMMOICHCTBHH TEJI.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHIO TEI.

akrwnE



6. CrnoxxeHue CuIl, HaIIPABJICHHBIX 110 OAHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenrie CKOPOCTH PaBHOMEPHOTO JBIDKEHHS (IIApUKa B KUJIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. Onpenenenue cpenHed CKOPOCTH CKOJIbBKEHUS Opycka WM IIapUKa MO0 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPIOTO TENA.

4. OnpIThl, JEMOHCTPUPYIOLIHNE 3aBUCHMOCTb pacTshKeHUs (IedopManuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJILKEHHSI OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBiienne TBEPABIX TeJl, s KMIKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHbBIIEHUS M yBeNW4YeHHUs naBieHus. JlaBneHue rasa. 3aBUCUMOCTH
JaBJIEHUA Ta3a oT 00béMa, Temreparypsl. [lepenaua naBiaeHust TBEPABIMU TEJIaMH, KHUJIKOCTAMHU H
razamu. 3akoH Ilackans. [lHeBMaTH4eckMe MalIMHBI. 3aBUCUMOCTH JABJIEHUS JKUIKOCTH OT
riryoussl. ['mapocratudeckuii mapagoke. CooOImaromuecs: cocybl. [ uapaBimaecKkue MeXaHu3MEbl.

ATtmocdepa 3emin u atmocepHoe naBneHue. [[puunHbl cynecTBOBaHUS BO3YLIHONW 000I0YKH
3emmu. Ombir Toppuyernnu. M3mepenue atmochepHOro AaBiieHUs. 3aBUCUMOCTH aTMOC(HEpPHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 usmepenus: atMochepHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumeaoBa) cuia.
3akon Apxumena. [naBanue ten. BoznyxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJICHMS Fa3a OT TEMIIEpaTyphl.

[lepenada maBiaeHUS )KUIAKOCTHIO U TA30M.
Coo0mmaronmecs: CoCy/Ibl.
I'mppasaunyeckuit mpecc.

IAEER S

[TposiBnenue necTBst aTMOCPEPHOTO JaBICHHUS.
6. 3aBUCHMMOCTh BBITAIKHBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTH Tela W TUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIIKMBAIOILEH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcnoBue 1utaBaHusl TeN: TUIAaBaHHE WM MOTPY)KEHUE TENl B 3aBUCHMOCTH OT COOTHOIICHHS
IIJIOTHOCTEHU TeNa U JKUJIKOCTH.

Jlabopamopnuvie padbomut u onvimol.

1. WccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJie OT 00bEMa MOTPYKEHHONW B MKHUAKOCTh YacTH
Tena.

2. OmpeneneHne BRITATKUBAIOIICH CHIIBI, IEHCTBYIOIIEH HA TEJIO, MTOTPYKEHHOE B )KUIKOCTH.

3. IIpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOMIEH Ha TEJIO B XKHJIKOCTH, OT
Macchl Tena.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIONICH CHIIBI, ICUCTBYIONICH Ha TEJO B
KHUJIKOCTH, OT 00bEMA MOTPY>KEHHON B KUIKOCTh YAaCTH TeJIa M OT IUIOTHOCTH KHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WJIM KOHCTPYUpOBAaHME JIOAKM U OmpesencHue eé
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. JHeprus.

Mexanunueckast pabora. MOIHOCTb.

[IpocTbie MeXaHHM3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBHUO paBHOBECHs pblUara.
[TpumeHeHne mpaBuiIa paBHOBECHUS pblyara K 0J0Ky. «3omotoe npaBuio» mexanuku. KI1JI mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas u noreHuuanbHas 3Heprus. [Ipespaienue oqHoro suja



MEXaHUYECKON PHEPTUU B APYTroi. 3aKOH COXPAHEHUSI SHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimot.

1. Onpenenenne pabOThl CUIIBI TPEHUS [IPU PABHOMEPHOM JIBUJKEHUU TeJa 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. WccrnenoBaHue ycaoBHil paBHOBECHS pblyara.

3. Usmepenue KI1/] Hak1OHHON TIIIOCKOCTH.

4. V3ydyeHue 3aK0Ha COXpaHEHHS] MEXaHUUECKON SHEPTUu.

8 KJIIACC

Pasgea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJEKYISIPHO-KMHETUUYECKOM TEOpUU CTpOEHUsl BewlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThL, MOATBEPAKAAIONINE OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-
KMHETUYECKOI TEOpHUHU.

Mopnenu TBEPAOro, XKUAKOTO M Trazo00pa3HOro cOCTOsSHUN BemlecTBa. Kpucramnuueckue u
amop¢ubie Terna. OOBSICHEHHE CBOHCTB Ta30B, KHUIAKOCTEH M TBEPABIX TEN HAa OCHOBE IOJOXKCHHIMA
MOJICKYJIIPHO-KUHETUUECKOW Teopun. CMauumBaHWe W KalWULIPHBIE SIBJICHUS.  TerioBoe
pacIIUpPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBIKEHUsI 4acTHIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUS BHYTPEHHEW SHEPTHH: TEIUIONepeaada U COBEPIICHUE padoThl. Bus
TEIUIONEPEIaun: TEIIONPOBOIHOCTD, KOHBEKIIUS, U3JTyYCHUE.

KonnuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIeCTBA. TemmooOMEH U TEmIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBieHue W OTBeplIeBaHHE KPUCTAITMYECKUX
BelIEeCTB. Y IenbHas TemoTa muasieHus. [lapooOpasoBanne u konaeHcaus. Vcnapenue. Kunenue.

VYaenbHas TemioTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUMIEHUS OT aTMOC(HEpHOTro
JTaBIICHUS.
Brnaxnocts Bo3yxa.
DHeprus TOIJMBA. Y IeJIbHAs TEeTJIOTa CTOPaHUS.
[Tpunnumne: padotel TeruoBbix Asurateneit KI1/ rernmoBoro asurarens. TemnoBbie ABUTaTENIN U
3a1UTa OKPYKAKOLIEN CPEIbI.
3aKk0oH COXpaHEHUs U MPEBPAICHUs YHEPTUHU B TETUIOBBIX MPOIleccax.
Hemoncmpayuu.
Habmronenne OpoyHOBCKOTO JBUKECHHUS.
Hab6monenue nuddysun.
HabGnronenue siBiieHNi cMaurBaHUs M KATUJUIAPHBIX SBICHUM.
HabmroieHre TenaoBoro pacimpeHus Ted.
M3meHeHure NaBieHus ra3a npu u3MeHeHHH 00bEMa U HArPeBaHUH WITH OXJIAXKICHUH.
[TpaBuina u3mepeHus TemnepaTypsl.
Buasl Tertonepenaym.
OxJtaxieHHe Mpy COBEPIICHUH PabOTHI.

©ooN Ok wdE

HarpeBanue rpu coBepiieHU# padoThl BHEITHUMHE CHJIAMH.

10. CpaBHeHue TEIOEMKOCTEH pa3IMUHBIX BELIECTB.

11. HaGnroneHue KUTICHUS.

12. HaGnroseHue NOCTOSHCTBA TEMIIEPATyphl P TIABICHUH.

13. Mognenu TemIoBhIX IBATATEIEH.

Jlabopamopuvie pabomul u onvimot.

1.  OmnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKEHUS.



OnBITHI IO BBIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WM caxapa.
OnbITH IO HAOJIOCHUIO TETIJIOBOTO PACIIMPEHHS I'a30B, JKUAKOCTEH U TBEPABIX Tell.

o

Ornpezenenue qaBiaeHUs BO3/lyXa B OAJJIOHE HITTPUIIA.

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHus
VI OXJIAXK/IECHUS.

6. IlpoBepka runore3bl JIMHEHHOH 3aBUCUMOCTH JJUHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTypBHl.

7. HabmoneHue n3MeHeHHs BHYTPEHHEH >HEPruu Tella B pe3yibTaTe TeluIonepenadn u
paboThI BHEIITHUX CHIL.

8. MHccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEIINBAHUH XOJIOAHOM M TOPSTYEH BOMBI.

9. OmnpeneneHune KOJUYECTBA TEIUIOTHI, OJIYYEHHOIO BOJOM IpU TEIIOOOMEHE C HArpeThIM
METAJUIMYECKUM IHITUHAPOM.

10. Omnpenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca HCHapeHus..

12. Onpepenenue OTHOCUTENIBHOM BIaXXHOCTH BO3/1yXa.

13. Omnpenenenue yaeabHON TEIIOTHI TUIABICHUS JIbAA.

Pazgen 7. DiiekTpu4ecKkne ¥ MATHUTHbIE SIBJICHHUS.

Onexrpuzanus ten. [IBa ponpa ayeKTpUuYecKUX 3apsiioB. B3aumojeiicTBue 3apspKeHHBIX Tell.
3akoH KynoHna (3aBUCHMMOCTb CHIIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsijioB U
PacCTOSIHUS MEXY TEIaMH).

Onexkrpudeckoe mnosne. Hanpsok€HHOCTh 3nekTpuueckoro mnosid. IlpuHnun cynepno3unuu
ANEKTPUYECKUX TOJIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIN dJeKTpUuuecKuil 3apsa. CTpoeHue aToMa.
[IpoBOAHMKY U AUDIEKTPUKH. 3aKOH COXPaHEHUS AEKTPUUYECKOTO 3apsa.

DNeKTpUUECKUN TOK. Y CIIOBHUS CYILIECTBOBAHUS AIEKTPUUYECKOT0 TOKa. VICTOUHUKHN OCTOSTHHOTO
ToKa. JIeWCTBUS 3JEKTPUUECKOro TOKa (TEMIOBOE, XUMHUUYECKOE, MArHUTHOE). DIEKTPUYECKUIA TOK B
KHUAKOCTAX U rasax.

Onextpuueckas nenb. Cuia Toka. DnekTpuyeckoe HampskeHue. ConpoTUBIEHUE POBOJAHUKA.
VYnaenpHOe compoTuBieHHe BemecTBa. 3akoH Owma i ywyactka uenu. IlocnenoBaTtenbHoe U
[apaJuIeNIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabota u MOLIHOCTH 3neKTpuueckoro Toka. 3akoH Jxoyns—JleHua. DnexkTpuyeckue Lenu U
MOTPeOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

IlocTtosiHHBIE MarHUTHL. B3anMozelicTBre MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe
noje 3eMiM W €ro 3HadYeHue [y Jku3Hu Ha 3emsie. OnbpIT Opcrena. MarHutHoe modie
ANEeKTpUYecKoro Toka. IlpruMeHeHue 31eKTpOMarHuToB B TexHUKe. [leficTBre MarHUTHOTO MOJIs Ha
MPOBOJHUK C TOKOM. DJIEKTPOABHUTaTENlb MOCTOSIHHOTO ToKa. Vcrosib30BaHKe AJIEKTpOIBUraTeNiell B
TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  Papazges.  SIBneHHE  JIEKTPOMArHUTHOW — MHIYKIIMM. IIpaBumno Jlenua.
Onexrporereparop. CrnocoObl MOMYy4YeHHS DJCKTPUUYECKOH HHEPruu. OJEKTPOCTaHLIMU  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

OnexTpu3anus Teiu.

JIBa poJia 3JEKTPUUYECKUX 3aPsIIOB U B3aMMOJCHCTBHE 3apSKCHHBIX TEIl.
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DIEeKTPOCTaTUIECKAsT MHAYKIHUS.

3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.

[IpOBOAHMKY U IUIIEKTPUKH.

MopenupoBaHue CUIOBBIX TUHUH DJIEKTPUYECKOTO MOJIA.

No abkowode



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

VCTOYHHKH ITOCTOSHHOTO TOKA.

JlelicTBUA AIEKTPUUECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B AKUJKOCTH.

["a30BbIii pa3psia.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenue 3JIeKTpUUeCKOro HAMPSKEHUS BOJIBTMETPOM.

Peocrar u Marazu cOnpoTUBIICHHH.

BiauMmoneiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTU Pa3/IeJICHUS IMOJOCOB MarHUTa.
MoaenupoBaHUe€ MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.

MarautHoe 1osje ToKa. JJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSTHHOT'O TOKA.

HccnenoBanue siBICHUS SI€KTPOMATHUTHON UHTYKIIMH.

OmnbiThl Papapes.

3aBUCHUMOCTD HAPABJICHHUS] UHIYKIIHOHHOTO TOKA OT YCJIOBHI €r0 BO3BHUKHOBEHHUS.
DJIEKTPOTeHEPATOP MOCTOSSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

aprwdeE

6.

OnBITHI 110 HAOJIOICHUIO SNIEKTPU3AIUH TET UHIYKIIHEH U MIPU COMPUKOCHOBEHHH.
HCCHGI{OB&HI/IC HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIA Ha IPOBOAHUKHU U JUIJICKTPUKH.
COopka u mpoBepka paboThI AMEKTPUICCKON SN MOCTOSHHOTO TOKA.

H3mepeHue u peryaupoBaHue CHITBI TOKA.

H3mepeHue u peryanpoBaHUE HAMIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBICHHS

pe3ucTopa v HalpsHKEHUS Ha PE3UCTOpE.

7.

OHBITI)I, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JICKTPHUYCCKOTI'O COMMPOTHUBIICHUA ITPOBOAHHUKA OT

€Tro AJIMHBI, IJIoMaau IMmonepeYHoro CCYCHUA U MaTepuaja.

8.

HpOBepKa IpaBujia CIIOKCHUSA HaHpH)KeHI/Iﬁ IIpu oCjaeaoBaTCJIIbHOM COCIUHCHHUU NBYX

PE3HUCTOPOB.

9.

10.
11.
12.

HEH.

13.
14.
15.
16.
17.

[TpoBepka nmpaBuiia 171 CUIIBI TOKa MPU MapajljIeIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboOTHI JIEKTPUIESCKOTO TOKA, HAYILETO Yepe3 Pe3UCTop.
OnpezaeneHne MOIIHOCTHU 3JEKTPUIECKOTO TOKA, BBIJIENIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT HANpsDKCHHS Ha

Onpenenenne KII/] narpeBaTens.

HCCH@}IOBaHl/Ie MarsuTHOI'O B3aI/IMO}IeI>’ICTBH$[ IIOCTOSHHBIX MAarHUTOB.

I/I3yquHe MAarauMTHOI'O ITOJIA IMOCTOAHHBIX MAarHUTOB IIPU UX O6T)CJII/IHCHI/H/I " pa3aciICHUU.
HccnenoBanue qeicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJICUCTBHUS KATYUIKU C TOKOM U



MarHuTa OT CHJIbI TOKA M HAallpaBJICHUs TOKA B KaTYIIIKE.

18. M3yueHue neiicTBUS MAarHUTHOTO TIOJIS HA IPOBOTHHUK C TOKOM.

19. KonctpyupoBaHue 1 U3yuyeHHE paObOTHI 3JEKTPOIBUTATEIIS.

20. Uzmepenue KII/] anexTpoaBUraTeIbHON YCTAHOBKY.

21. OmbpITBI 1O WCCIEIOBAaHHWIO SIBICHUS DJICKTPOMAarHUTHOW HMHIYKIMH: HCCIIEIOBAaHNE
M3MCHEHUI 3HAUCHUS ¥ HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUS.

Mexannueckoe nBumxkeHue. MarepuanbHast Touka. CucremMa orc4yéra. OTHOCHTENBHOCTH
MEXaHUYECKOro  JBWKeHusA. PaBHOmMepHOe mpsAMonuHEHOEe — ABWkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE BMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTh TeJla [P HEPAaBHOMEPHOM JIBUKEHHM.

VYckopenue. PaBHOyckopeHHOe npsiMoiuHelHoe ABrkeHue. CBoboaHoe majeHue. OmnbIThl
lNasmnes.

PaBHOMEpHOE JIBHKEHUE 10 OKpYkHOCTH. Ilepros u yacroTta obpatenus. JIuneiinas u yriaosas
cKopocTH. LIeHTpoCTpEMUTEIBHOE YCKOPEHHUE.

IIepBoiit 3akoH Hprorona. Bropoii 3akoH Herotona. Tperunii 3axkon Herorona. [IpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUSI CKOJIBKEHUs, CUjla TPEHHUS MTOKOS,
IpyTH€ BUABI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpeHHE CBOOOJHOIO NajaeHus. JBuxeHue
ma”eT Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpysKu.

PaBHOBecue marepuanbHOil Touku. AGcomoTHO TBEpAOE Teno. PaBHoBecue TBEPOTO Tena ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMEHT cuibl. LeHTp TskecTH.

Umnynse Tena. M3meHenne wummyinbca. MMmynsc cuiibl. 3aKOH COXpPAaHEHHUS HUMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckas paboTa U MOITHOCTh. PaboTa cuil TS¥KECTH, yIpyrocTH, TpeHus. CBs3b SHEPTruu
u pabotsl. [loTeHuManpHas 3Heprus Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3emid. lloTeHnmanbHas
SHeprus cxaroil mpyxuHbel. KuHernueckas sHeprus. Teopema O KHHETUYECKOW HSHEPruM. 3aKOH
COXPAaHEHHUS MEXaHUYECKOUN dHEPTHUu.

Hemoncmpayuu.

1. HabnroneHne MexaHMYeCKOro IBUKEHUS TeJla OTHOCUTENIbHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHue NyTell U TPACKTOPHH JBMXKEHHUS OJJHOTO M TOTO e TeJla OTHOCUTENIBHO Pa3HbIX
TEJ OTCYETA.

3. M3mepeHue CKOPOCTH B YCKOPEHUS MPSIMOITMHEHHOTO JIBUKCHUSI.

4. VccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO TBUKEHUSI.

5. HalGumoieHue ABM>KEHUS Tela M0 OKPY>KHOCTH.

6. HaOmoneHne MexaHUYeCKUX sIBIICHUH, TPOUCXOIAIUX B cucteMe oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBHCHUMOCTb YCKOPEHHMSI T€a OT MacChl Tella U JeHCTBYIOIIEH Ha HETO CUJIBL.

8. HalGumroieHne paBeHCTBa CHII TIPU B3aMMOICHCTBUH TEJl.

9. V3meHeHue Beca Tela Mpu YCKOPEHHOM JIBHKCHUH.

10. Ilepenaua ummyabca Ipyu B3aUMOJCHCTBUN TEJ.

11. IIpeoOpa3oBaHuUs SHEPTUU MPU B3AUMOACHCTBUHU TEJ.

12. CoxpaHeHne UMITyJIbCa ITPU HEYITPYTOM B3aUMOICHCTBHH.

13. CoxpaneHnne uMITysibca Mpu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHH.

14. HaGnroneHue peakTUBHOTO JABHKEHHSL.

15. CoxpaHeHne MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM Ia/ICHUH.



16. CoxpaHeHue MEXaHUYECKOM SHEPTUU MPH IBUKECHUU TEJIA MO ACHCTBUEM MPY>KUHBL.

Jlabopamopmuvie pabomel u onvimol.

1. KoncrpyupoBaHue TpakTa ISl pa3sroHa U JaJIbHENUIIEr0 paBHOMEPHOI'O ABM)KEHHUS LIapuKa
WM TEJIEXKKH.

2. Ompenenenne cpeHeil CKOPOCTH CKOJIBKEHHS OpYyCKa WM JABMKEHHSI IapUKa 110 HAKIIOHHON
IJIOCKOCTH.

3. OmnpeneneHue yCKOpeHUs Tena pU paBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIIOHHOM INIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHHU INPH PAaBHOYCKOPEHHOM JIBKCHHU 0e3
HayalabHON CKOPOCTH.

5. IlpoBepka runoTesbl: €ciau NpH PpaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadyalbHON CKOPOCTH ITyTH
OTHOCSITCS KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JTaBJICHUSI.

7. Ompenenenne KOdQPHUIUEHTA TPEHUS CKOJIBKECHUSI.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTHI CUIIBI TPEHUS MIPH PAaBHOMEPHOM JIBIKEHHH TeJla 110 TOPU30HTATEHON
IIOBEPXHOCTH.

10. Ompenenenue pabOTHl CHJIBI YIOPYrOCTH TMPH TOABEME Tpy3a C HCIOJIb30BAHUEM
HEMOJBM)KHOT'O U MOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpAaHEHUs SHEPTUU.

Pazgen 9. Mexannueckue Ko/1e0aHUs U BOJIHBI.

Konebarenbnoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWN: NEpUOA, YacToTa,
aMIUIMTyna.  MaremaTuyeckuii M NPY)KMHHBIM ~ MaATHUKU. [IpeBpamieHwe oSHepruum  1npu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue KoneOanus. BreiHyxnenHele kosneOanus. Pe3onanc. MexaHMuYecKHE BOJHBI.
CBoiicTBa MexaHW4ecKUX BoJH. [IpogonbHBIE M MonepevHble BOIHBIL. [[IMHA BOJTHBI U CKOPOCTh €&
pacripocTpaHeHHs. MexaHHyecKie BOJIHBI B TBEPAOM Tejle, CeCMUYECKHUE BOJIHBI.

3Byk. 'poMKoCTh 3ByKa 1 BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

Habmonenune xonedanuii Tes noj 1eHCTBUEM CUJIIBI TSKECTU U CUJIBI YIIPYTOCTH.
HaGnronenue kone6anuii rpy3a Ha HUTU M Ha MIPY>KHUHE.

Habumonenne BeIHYKIEHHBIX KOJIEOaHUN U pe30HaHCca.

Pacnipoctpanenye npoAoiabHBIX U OMEPEUHBIX BOJIH (HA MOJIENHN).
HabmioneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI1 pE30HAHC.

o0k whE

Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenue 4aCTOTHI U MEPHOJIa KOEOAHU MAaTEMAaTUYECKOTO MAasTHUKA.

2. OnpeneneHne 4acTOThI U IEpUOIa KOJIeOaHUH MPY>KUHHOTO MAasATHUKA.

3. HccnenoBanue 3aBHCUMOCTH IepHoJa KoJeOaHUN MOABEIICHHOTO K HUTH Tpy3a OT JJIUHBI
HHTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHU MPY>KUHHOTO MAasgTHUKA OT MacChl rpy3a.

5. [IpoBepka HE3aBHCHUMOCTH TEpHOJa KOJICOaHWH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpys3a.

6. OmBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpHoja KojeOaHUW MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHEI.

7. V3mepenune ycKopeHusi CBOOOTHOTO MaICHHS.

Pa3nen 10. DjekTpoMarHuTHOE MOJI€ M 3J1eKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[Ixama 351eKTPOMarHuTHEIX BOJTH. MICIIOIb30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupojia ceera. CKkopocTb cBeTa. BoiHOBbBIE CBOIICTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuuvie padbomot u onvimol.
1. M3yueHne CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOUIIBHOTO TesedoHa.
Pa3znen 11. CBeToBblI€ sIBJICHMUS.
JIyueBas monens cBera. Mcrounuku ceta. [IpsmonuneiiHoe paciipocTpaHeHHE CBETa. 3aTMEHUS
Comnnua u Jlynsl. Otpakenue ceta. [mockoe 3epkano. 3akOH OTPaKEHHUSI CBETA.
[Ipenomiienne cBeta. 3akoH mperaoMieHUs cBeTa. IlolHOE BHyTpeHHee OTpakeHUE CBETA.
Hcnonp30BaHne NOJIHOIO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xon nmyyeit B nunH3e. OnTudeckas cucrema ¢oroarmapara, MUKPOCKONA M TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. bm3opyKkocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro cera B crnektp. OnbiTel HetoToHa. CliokeHHE CHEKTPaJbHBIX I[BETOB.
JHucnepcus cBera.
Jemoncmpayuu.
[IpamosnHENHOE pacnpOCTPaHEHUE CBETA.
OTtpaxeHue cBeta.
[Tony4yenue n300pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
IIpenominenue cBera.
OnTu4eckuii CBETOBO/I.
Xox nydeit B coOuparoriei JuH3e.
Xox yder B pacCEUBAIOILEH JIMH3E.
[Tony4yeHnue n306pakxeHuil ¢ MOMOIIBIO JIMH3.
[Tpuntun aeiictBus oToanmapara, MUKpOCKOTA U TEIECKOTA.
10. Monens rinasa.
11. Pasnoxxenue 6enoro cBeTa B CHEKTP.

©CoNoakwDdDE

12. [Tonyuenue Georo cBeTa MPH CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. VccnenoBanue 3aBUCMMOCTH yTiia OTPaKEHUsI CBETOBOTO JIyda OT yTJjia MaJeHHs.

2. W3ydeHue XxapakTepUCTUK N300paKeHHS MPEAMETa B IMIIOCKOM 3epKaie.

3. HccrnenoBanue 3aBUCUMOCTH YIila IPEIOMIIEHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHUILE «BO3TyX—CTEKIIO».

4. TlonyueHre N300paKEHUI ¢ TTOMOIIBI0 COOMPAFOIIICH JTUH3HI.

5. Onpenenenre GOKYyCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIEH TNH3BI.

6. OnBITHI 110 Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI TT0 BOCTIPUATHIO IIBETA MPEIMETOB MPU WX HAOTIOICHUN Yepe3 IIBETOBBIC (DUIBTPHI.

Paszgen 12. KBanroBble iBJICHNS.

Omnwitel Pezepdopna u turanerapHas monaenb aroma. Mogjenb atoma bopa. Hcmyckanue u
NorJIonieHue ceera aroMoM. KBanTtsl. JInHeyaTble CIEKTPHI.

PannoaktuBHOCTH. Anb(a, OeTa- u ramma-usnydenus. CTpoeHne aToMHOro siapa. Hykmnonnas
MOJIeNIb aTOMHOTO siapa. M3oromnbl. PagnoakTuBHele npeBpaienus. lleprona momypacnaaa aTOMHBIX
a1ep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsSOBOTO M MAaCCOBOIO YHCEI. ODHEPrusi CBS3U
aTOMHBIX siiep. CBsA3b Macchl M SHEpruu. Peakuuu cuHTe3a W aeneHus saep. VMICTouHukM sHepruu
ConHua u 3BE31.

Snepnas sHepreTuka. JleiicTBUs paOaKTUBHBIX U3JTYYCHUN HA 5KUBBIC OPTraHU3MBbI.

Jemoncmpayuu.



CrexTpsl U3Ty4EeHHUSI U MTOTJIOIICHHUS.
CrexTpsl pa3IM4HbIX Ta30B.

Crextp Boopoa.

Habmoienue TpexoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHH.

I

Perucrpanus usnydyeHus pupoAHBIX MHHEPAJIOB M IPOIYKTOB.

Jlabopamopuuvie padbomot u onvimol.

1. HaGnroneHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3TyUCHHUS.

2. UccnenoBaHue TPEKOB: W3MEPEHUE SHEPrHM YacTHIBI 10 TOPMO3HOMY IyTd (TO
¢dororpadusam).

3. N3mepenue paanoakTuBHOTO (hOHA.

IHoBTOpHTE/IBLHO-00001IAKO NI MOYJIb.

[ToBTOpUTENBEHO-0000IIAIOIINN MOIYIb IPETHA3HAYEH JIJISl CHCTEMAaTU3aluy U 0000IeHHS
MPEIMETHOTO COJEPXKAHUSI U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUU BCETO Kypca

Gu3MKKM, a TakKe I MOJATOTOBKA K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY MO (DHU3UKE s
oOyuarouxcsi, BHIOPABIINX ATOT YUeOHBIN MpeIMeT.

[Ipu m3ydeHnn TaHHOTO MOMIYJISI PEATU3YIOTCS W CHCTEMATH3UPYIOTCS BHIIBI JCSATCILHOCTH, HA
OCHOBE KOTOPBIX O0CCIICUMBACTCS TOCTHIKEHUE MPEIMETHBIX W METallPEIMETHBIX ILIAHUPYEMBIX
pe3ysbTaToB 00y4YeHHs, (OPMHUPYETCS €CTeCTBEHHOHAYYHAss T'PAMOTHOCTH: OCBOCHHE HAyYHBIX
METOJZIOB HCCJICJIOBAHUSI SIBICHUA TIPUPOJABI W TEXHUKH, OBJIQJCHUE YMEHUSMHU OOBSICHATh
(busnveckue sIBICHUS, IPUMEHSS TOTYYCHHBIC 3HAHMS, PEUIaTh 3a7a4d, B TOM YUCIIC KaYCeCTBCHHBIC
1 DKCIICPUMEHTAJIbHBIE.

[TpuHIMIMATBEHO AEATEIHLHOCTHBIM XapakTep JaHHOTO pa3felia pealin3yeTcs 3a CU€T TOTO, 4YTO
oOyJaroIuecs BRITOJHSIOT 33/IaHUS, B KOTOPBIX UM TIPE jIaraeTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHHWI pPAclo3HaBaTh U HAYYHO OOBICHITH (PU3MUYCCKUE SBIICHUS B
OKpYKaroIel IPUPO/Ie U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METOJIBI HCCICIOBAHUS (PU3UYCCKUX SBJICHHA, B TOM YHCIIC JUIS
MIPOBEPKH THITOTE3 U TIOTYICHHS TEOPETUYECKUX BHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HamOOJIee BaXKHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUYECKOTO HUCIOIB30BAHUS PA3TMYHBIX HMCTOYHHKOB DHEPIHMM HAa OCHOBE 3aKOHA
MIPEeBpAIICHHS U COXPAaHEHHS BCEX M3BECTHHIX BHJIOB DHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TNPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3MKM Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHMs HANpaBIEHO HA JTIOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

B pesynbTare nzydenus Gpu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHus y 00ydaromerocs
OynyT cOpMHUPOBAHBI CJICTYIONTUE JIMYHOCTHBIC PE3YIbTAThl B YACTH:

e 1) naTpMOTHYECKOr0 BOCIIUTAHMUSI:

e [ NpOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pU3MUecKoii
HAYKH;

e [] [IEHHOCTHOE OTHOIICHHE K JIOCTHYKCHHSIM POCCUICKHX y4EHBIX-(DU3UKOB;

e 2) rpa’IaHcKoro M AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e [ rOTOBHOCTH K A@KTUBHOMY y4YacTHIO B 00CY)K/I€HHUH OOIIECTBEHHO 3HAYMMBIX U DTHYECKHX
Ipo0JIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM AOCTHKEHUH (DU3UKY;

e [] 0CO3HAHHE Ba)KHOCTH MOPATbHO-ITUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;



e 3)3CTeTHYECKOro BOCIUTAHMS:

e [| BOCHIpHSTHE ICTETHUYECKUX KAuyecTB (U3MYECKON HAYKH: €€ TapMOHHYHOTO IMOCTPOSHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHME IEHHOCTH (PM3UYECKOH HAYKH KaK MOLIHOIO MHCTPYMEHTa IO3HAHMS MHpa,
OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEUILICH COCTABIISIOLIEH KYJIbTYPHI;

e [| pa3BUTHE HAYYHOI JTIOO03HATEIBHOCTH, HHTEPECA K UCCIIC/IOBATEIBLCKON JIEATETLHOCTH;

¢ 5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbsI H SMOIHOHAJIBLHOTO 0JIATOMOJIYYHsI:

e [] oco3HaHME IIEHHOCTH Oe30MmacHoro obpasza XKU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BAXHOCTH TPaBUJI 0€30MMaCHOTO MOBEJICHUS HAa TPAHCIIOPTE, Ha JOPOTax, C AJICKTPUYCCKUM U
TEIUIOBBIM 000PYJOBAaHHEM B JOMAIITHUX YCIOBHSX;

e [] chopMHPOBAHHOCTE HABBIKA pe(IeKCHH, TPH3HAHHE CBOETO MPaBa Ha OIIUOKY U TAKOI'0 )K€
IIpaBa y Jpyroro 4eji0BeKa;

e 6) TPy/Z10BOr0 BOCIUTAHUS:

e [] aKTHBHOE y4acTHE B PELICHHH IIPAKTHUYECKHUX 3a7au (B paMKax ceMbH, 00pa30BaTeNbHOM
OpraHu3alyy, Topoia, Kpas) TEXHOJOTMUECKOW U COLMaNbHOM HANpaBIEHHOCTH, TPEOYIOLUINX B TOM
qucie U GU3NYECKUX 3HAHUH;

e [] MHTEpEC K MPAKTHUECKOMY H3YUCHHUIO Tpo(deccuii, CBI3aHHBIX ¢ (PH3UKOI;

e 7)3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

e | OpHeHTalMs Ha NpUMEHeHHe (U3UYECKHX 3HAHMM JUIsl pelieHHs: 3a1a4 B obiactu
OKPY’KaIOIIEH Cpebl, IJIAHUPOBAHUS ITOCTYIIKOB U OLICHKU UX BO3MOYKHBIX ITOCJIEICTBUH IJIs
OKpPYKaIOILEH Cpelbl;

e || 0co3HaHHE I100aNbHOI0 XapakTepa 3KOJIOIHUECKHX NPo0eM U ITyTeH HX peLIeHHS;

e 8) aganTanuyu K N3MEHSIOIUMCS YCJIOBHSIM COIMATBLHOM W MPUPOIHOI CpebI:

e[| MOTpeOHOCTHL BO B3aMMOJICHCTBMHM I1IPH  BBLIMOJHEHHH HCCIICIOBAHUM W MPOCKTOB
(bu3nyecKoil HalpaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JPYTHX;

e [ IOBHIINIEHNE YPOBHS CBOEH KOMIIECTCHTHOCTH YEPE3 IPAKTHUECKYIO NEATEIbHOCTD;

e [| norpebHOCTL B (POPMHUPOBAHHH HOBBIX 3HAHWI, B TOM 4Hciae (OPMYJIMPOBATH HJICH,
MOHATHS, THUIOTE3bI O PU3MUECKUX O0BEKTAX U SIBICHUSX;

e [1 oco3HaHue Ae(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 00J1aCTH (DU3UKU;

e || IJIAHUPOBAHHE CBOETO PA3BHTHA B IPHOOPETEHUH HOBBIX (PU3HYECKHX 3HAHUN;

e || cTpeMJieHHE aHAIM3UPOBATL M BBISBIIATH B3aUMOCBS3H IIPUPO/IbL, O0IECTBA U AKOHOMHUKH,
B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUIA;

e[| OllEeHKa CBOMX JIEUCTBHH ¢ Y4YETOM BIMSIHHS Ha OKPYKAIOIILYK Cpelly, BO3MOXHBIX
r7100aIbHBIX MTOCTIEICTBHUH.

METAIIPEJMETHBIE PE3YJIbTATHI
B pesynbpTaTe ocBOCHHS TporpamMmsbl 1Mo (hpU3MKEe Ha YpOBHE OCHOBHOT'O 00IIEero 0Opa3oBaHUS Y
oOyuvarorierocst  OynyT  cOpMHpOBaHBI ~ MeTaNpeAMeTHbIE  pe3yJbTaThl, BKJIIOYAIOIINE

MMO3HABATEIbHBIC YHUBEPCAbHBIC YUeOHBIC JEHCTBUS, KOMMYHHUKATUBHBIE YHUBEpPCATbHBIC yUeOHBIC
NeNCTBUS, PETYNIATUBHbIE YHUBEPCAIbHbIE yUeOHbIE TEHCTBUSI.

ITo3naBaTenbHBIC YHUBEpPCATbHbIC Y4eOHbIE NelCTBUS

Ba3oBble Jjornueckue 1elCTBUA:
® BBIBIIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBJICHUN);



® YCTaHABJIMBATh CYIIECTBEHHbI NpPU3HAK KIACCU(PHUKAIMM, OCHOBAHHS sl 000OLIeHUS U
CpaBHEHUS,

® BBIBITH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B paccMaTpuBaeMbIX (DakTax, IaHHBIX MU
HaOJIOACHUAX, OTHOCALIMXCS K (PU3UYECKUM SIBICHUSM;

® BBIABIATh NPUUYMHHO-CIECJCTBEHHBbIE CBSI3W IPU M3Y4YEHUU (PU3MUECKUX SIBICHUM U
IIPOLIECCOB, JENaTh BBIBOABI C MCIIOIB30BAHUEM ACIAYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3UUYECKUX BETUYMH;

® CaMOCTOSITEJBHO BBIOMpATh CIIOCOO pemeHus y4eOHOW (u3ndYeckoil 3amadyn (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEILICHHSA, BHIOOp HambOoyee MOIXOIAMIETO C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaresLcKue JeliCTBUSA.

® JCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENLCKUIM HHCTPYMEHT MO3HAHMS,

® TPOBOAMTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBIH (PU3NIECKUI
AKCIIEPUMEHT, HEOOIBILIOE UCCIIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

® OICHMBATHh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh WH(POPMAIHIO, MOTYYCHHYIO B XOJIE
WCCIIEIOBaHMS WM YKCIIEPUMEHTA;

® CaMOCTOSITENTbHO POPMYIUPOBATH 000OIIEHNUS U BBIBOBI [0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

® TIPOTHO3UPOBATH BO3MOXHOE JalibHEHIee pa3BUTHE (PU3UYECKUX IPOILIECCOB, a TAKKE
BBIIBUTATh MPEINONIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

® MPUMEHATH pPAa3JIMYHbIE METOJbI, WHCTPYMEHTHl W 3alpoCchl MpH TOHCKE H  OTOOpe
nH(pOpMalLIUY WK JaHHBIX ¢ Y4ETOM IMpeNIoKeHHOW yueOHOoM pu3ndeckoi 3a1auu;

® aHAIM3MPOBATh, CHCTEMATU3UPOBATH M MHTEPIIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUIOB U
(dhopm mpeacTaBIeHus;

® CaMOCTOSITEIbHO BBIOMpATh ONTUMAlbHYIO (OpMY MpeAcTaBlieHUus UHPOpMaluu |
WITIOCTPUPOBATh PEelIaeMble 3a/1la4d HECJIOXHBIMH CXEMaMH, JAuarpaMMaMu, MHOU rpadukoil u ux
KOMOHMHAIIHSIMH.

KomMyHuUKaTHBHBIe YHHBepcaibHble YUeOHble 1elCTBUS:

® B X0/I¢ 00CYXJeHUsI y4eOHOro Marepuana, pe3yJabTaToB J1abopaTOpHBIX pabOT W MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBl M BBICKAa3bIBaTh HJIEH, HAIlCJICHHBIE Ha
peleHue 3a1a4M U noiep:kaHue 0y1aroxxenareIbHOCTH OOLICHHUS;

® COTIOCTABIISITH CBOM CYXKICHHUS C CYXICHUSMH JPYTHX yYaCTHUKOB AHMAJIOra, oOHapy>KUBATh
pas3nuyme U CXOJCTBO MO3ULINH;

® BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e yOJIMYHO MPEICTABIATH PE3YJbTAThl BBHITOJHEHHOTO (PM3UUECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

® [OHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATBHOH pabOTHI IpH
pelIeHnr KOHKPETHON (GU3NYEeCcKOi nMpoOIeMbl;

® [IPUHMMATh IIEJTM COBMECTHOM JIeATETbHOCTH, OPTraHU30BbIBATh JEHCTBUS MO €€ JOCTHKEHHIO:
pacrmpenenaTh poiau, 00CYX AaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOM PabOThI, 00001MaTh MHEHUS
HECKOJBKUX JTIOJCH;

® BBHINOJHATH CBOIO 4YacThb pabOThl, JOCTUTas KadyeCTBEHHOTO pe3yibTara IO CBOEMY
HaIpPaBJIEHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU UJICHAMH KOMAaH/IbI;

® OIICHHMBAaTh KAaueCTBO CBOEro BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

CaMoopranmaunﬂ:

® BBIBIATH NPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CUTYaIUsX, TPeOYIOIIUX I peIIeHUs
(bu3NIeCKUX 3HAHUM;

® OpUEHTHPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATUS pELIEHUH (MHAMBHUIYyaJbHOE, IPUHATHE
pelleHys B IpyIie, IPUHATHE PeIeHU rpymnmoil);

® CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelIeHHs (u3MyecKol 3ajauyd  WIM  IUlaHa
HCCIIEIOBAHMSI C YYETOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

e JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

e JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluM U IIPEUIaraTh IIaH €€ N3MEHEHUS;

® OOBACHATH MNPUYMHBI JOCTHXKEHUS (HEIOCTMIKEHUs) Pe3ylbTaTOB JAEATENbHOCTH, JaBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATENbHOCTh (B TOM 4YMCJIE€ B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIIEIOBaHUsl WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCSA CUTYalUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYJHOCTEH;

® OILICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM;

® CTaBUTh ce0sl HA MECTO JAPYroro 4eloBeKa B XOJ€ CIopa WM AUCKYCCHM Ha HAyYHYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

e [pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pElIeHUN (PU3NYECKUX 3a]1a4 WU B YTBEPKICHHIX
Ha Hay4HbIE TEMbI U TaKOE K€ IIPaBo APYroro.

INPEIMETHBIE PE3YJIBTATbBI

K o1y oOyuenust B 7 Kjiacce npeJMeTHbIE pe3yIbTaThl Ha 6a30BOM yPOBHE JOJKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y 00YYAIOIINXCS YMEHUIA:

® JCIOJB30BaTh TOHATHS: (PU3UYECKHE W XMMHUYCCKUEC SBIICHUS, HAOIIOJCHHE, YKCIICPHMEHT,
MOJIeTIb, THUIIOTE3a, CJAWHUIBI (PU3MYECKHX BEJIIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemiecTBa  (TBEpAOE, IKHIKOE, Tra3000pa3HOE), MEXaHHYeCKoe JBUKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSAMOIUHENHOE), TPACKTOPHsI, paBHOACHCTBYIOIIas cuia, aedopmanus (ymnpyras,
TUTACTHYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/bI;

e paznuyarh sBieHUs (Auddy3us, TEIIOBOE MBM)KCHHE YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE ABI)KCHUE, UHEPIIUS, B3aUMOJICHCTBIE TeJl, pABHOBECHE TBEPABIX TET C
3aKperIEHHON OChIO BpallleHUs, Mepenadya AaBlICHUsS TBEPABIMU TelaMH, KHUAKOCTSIMU H Ta3aMH,
aTMoc(epHOe JaBiieHHE, TUTABAaHHME TeN, MPEBPAICHHs] MEXaHUYECKOW DHEpPrHH) MO OMUCAHHIO HX
XapaKTePHBIX CBOWCTB U Ha OCHOBE OIBITOB, JICMOHCTPUPYIONIUX JTaHHOE (DU3UUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SBICHHUH B OKPYKAIOIIEM MHUPE, B TOM
grcie (GU3NYeCKHe sIBICHUS B IPUPOJIC: IPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOU H
HEXXHUBOU MPUPOE, NCHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EpHOTO TaBIECHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO, pblYard B TEJIE YEIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (PU3NUYECKHUX SBICHUM;

® OMNWCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBIICHUS, HCIONB3Yysd (PU3NYSCKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IMYTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJa
YIOPYTOCTH, CHJIa TSDKECTH, BeC Tella, Cuila TPEHHUs, JNaBieHue (TBEPAOro Telsa, KUAKOCTH, rasa),



BBITAJIKMBAIONIAS CHJIA, MEXaHUYEeCKash paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIBI,

KO3 (UIIMEHT TOJE3HOr0 NEHCTBUS MEXAaHW3MOB, KHHETHYECKas M MOTEHIMANIbHAS JHEPTHs), MpH
OIMCaHWU MPABUJIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX 0003HAUCHUS U
eNUHUIBl  (U3UYECKUX BEIWYHMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIONINE JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TpaduKd H3YYEHHBIX 3aBUCUMOCTEH (HU3MUECKUX
BEJINYUH;

® XapaKTepu3oBaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHUS M IPOLECCHI, WCIOJb3Yys IMpaBuiIa
CIIOKEHUs cwI (BIOJb OJHOW MpsMon), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsi peryara (0J10Ka), «30JI0TOE NPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHHsS] MEXaHWYECKOH
SHEPIuH, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMCBHIBATh €r0 MAaTEMaTUYECKOe
BBIpa)KCHHUE;

e OOBACHATH (PU3NYECKUE SIBICHHUSA, MPOLIECCHl U CBOICTBA T€J, B TOM YHUCIE M B KOHTEKCTE
CUTyallull [PaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO-CIECICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHUE U3 1—2 TOTHUECKUX IIAroB ¢ OMOopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UIECKUX
SIBJICHU, (PU3NIECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

e pemiaTh pacuy€THbIC 337aud B 1—2 AeMCTBUSI, UCIIONB3YSl 3aKOHBI U (JOPMYIIBI, CBA3BIBAIOIINE
¢u3nveckne BEMMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3a/laud 3alUCHIBAaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATh (PM3UYECKHE BEIMYMHBI B (OPMYJIBI U TPOBOJUTH PACUEThI, HAXOJHUTH CIIPABOYHBIC
JIaHHBIe, HEOOXOIMMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOYYCHHON (PU3HMUECKON
BEJINYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIMTH MPH TOMOUIM (PU3UYECKHX METOJOB, B
ONMCAaHUU MCCIEAOBAHUS BBLICIATh IMPOBEPSIEMOE INPEANOJOKEHUE (TUIOTE3Yy), pa3audarbh u
MHTEPIPETUPOBATH MOJIyUEHHBIH pe3yibTaT, HAXOAUTh OMIMOKM B XOJI€ ONBITA, J€JIaTh BBIBOABI 110
€ro pe3yJibTaTaM;

® TPOBOJUTH OMBITHI M0 HAOIIOJEHUIO (U3MYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Tell:
(bopMyIMpOBaTh NIpOBEpsSEMbIe NPEANONOKEHHUS, COOMpaTh YCTAaHOBKY U3 IPEI0KEHHOTO
000pyIOBaHus, 3aMUCHIBATH XOJI OMBITa U (HOPMYIUPOBATH BHIBOIBL;

® BBINONHATH MNPSIMbIE HM3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, o0bEMa, CHIBI U
TEMIIEpPATypbl C MHCIIOJIB30BAHHEM AHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, 3aNMUCHIBATH IOKAa3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

® MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3UUECKOM BEIWYMHBI OT JPYroil c
HCIOJIb30BAaHUEM TNPSMBIX H3MEpPEHUH (3aBHCHUMOCTH IYTH PaBHOMEPHO JBHXKYILIETrocsl Tejaa OT
BPEMEHHM JIBIKEHUSl Tejla, CHJIBI TpPEHUs CKOJIbKEHUS OT Beca Tela, KayecTBa 00pabOTKH
MOBEPXHOCTEH TEl W HE3aBUCHUMOCTH CUJIbI TPEHUS OT IUJIOLIAJU CONPHUKOCHOBEHHUS TEJ, CHIIbI
YIOPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BRITAJKUBAIOIIEH CUJIBI OT 00bEMa MOTpyKEHHOM YacTu Teia 1
OT TJIOTHOCTH JXUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, HAa KOTOPYIO
MOTPYXKEHO TeJIO, YCIOBUH TJIaBaHUS Tell, YCIOBUM paBHOBECHs phluara u OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH Y4eOHOTO HCCIIEOBAHMSI, COOUPATh YCTAaHOBKY U BBIMOJHITH W3MEPEHUS, CIEIys
MPeIJI0KEHHOMY TUTaHy, (PMKCUPOBATh PE3yIbTAaThl MOMY4YEHHOW 3aBUCUMOCTU (PU3NIECKUX BEITHMUUH
B BUJIE MTPEAJIOKEHHBIX TaOIHIl U TpaUKOB, AeNaTh BBIBOBI IO Pe3yIbTaTaM HUCCIIEIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPIOTO TeNa, CHJIAa TPEHUSI CKOJIBXEHUS, JaBJICHUE BO3/1yXa, BHITAIKUBAIOIIAS CHIIA, IEWCTBYIOLIAs
Ha TOTPYKEHHOE B JKUIKOCTh Te€N0, KOA(D(PUIMEHT MOJe3HOro AEMCTBUS MPOCTBIX MEXaHU3MOB),
clenys MpeyIoKeHHON MHCTPYKIUU: TP BBIMOJIHEHUH W3MEPEHUI COOMpPaTh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOW BEJINYUHBI;

e c00JII0/IaTh MpaBUJIa TEXHUKHU 0€30MacHOCTH TIPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAaHUEM;



® VyKa3bIBaTh NMPHUHIUIIBI JCHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAoImuecss COCyabl, 0apoMeTp, phluar, MOJABMKHBIA M HEMOJBIKHBIA OJIOK,
HaKJIOHHAA MJIOCKOCTE;

® XapaKTepH30BaTh MPHUHIIUIGI JEHCTBUS M3yYECHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OMOpOIl HA WX OMHUCAHUS (B TOM YHCIIE: MOJUIMIHUKHI, YCTPOMCTBO BOJIOMPOBOJIA, THAPABINYECKUMA
MPEecC, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETp), UCIOIb3ys 3HAHUS O CBOMCTBAX
(hbU3UYECKUX SBIICHUN U HEOOXOIMMbIE (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O TIPUMEpax) MPAKTUYECKOTO MUCIOIb30BaAHUS
($u3MYeCKUX 3HAHUI B TMOBCETHEBHOW KW3HH Ui oOecrieueHus: 0e30MacHOCTH MPH OOpalIeHUH C
npuobopaMd W TEXHHYECKHMMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS UM COOJIOJECHUS HOPM
SKOJIOTMYECKOTO TTOBEJICHHS B OKPYKAIOIIEH Cpejie;

® OCYIIECTBIATH OTOOp MCTOYHHKOB MH(pOpMaIuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLLUXCS 3HAHUN U yTEM CPABHEHUS Pa3JIMUYHBIX UCTOUHUKOB
BBIJICISITh HH(POPMAIIHMIO, KOTOPast ABJISETCS MPOTUBOPEYMBOMN MM MOXKET ObITh HEAOCTOBEPHOA;

® JCMOJb30BaTh NPU BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAy4YHO-TIOMYISPHYIO JUTEPaTypy
(U3HYECKOTO COJIepPIKaHUS, CIIPABOYHBIC MAaTEPHAIIBI, pecypchl cetn MHTepHET, BiIaneTs npuéMamu
KOHCIIEKTHPOBAHHUS TEKCTA, TPeOOpa3oBaHus MHPOPMAITUH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® Co3/1aBaTh COOCTBEHHBbIE KpaTKWE MHCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBEe 2—3
HMCTOYHUKOB HMH(pOpMammu (PU3NYECKOTO COJIEPKaHUs, B TOM YHCIIEC IYOJMYHO JelaTh KpaTKue
cooOIIeHusT O pe3yabTaTax IMPOEKTOB WM Y4eOHBIX HCCIEIOBaHHUMA, HpPU OSTOM TIPaAMOTHO
UCIOJIb30BaTh M3yYCHHBIH TMOHATUHHBIA ammapar Kypca (U3HUKH, COMPOBOXAATh BBICTYILICHUE
Mpe3eHTalNEH;

® TIpU BBINOJHEHUH YY€OHBIX MTPOCKTOB U MCCIIEIOBAHUN paclpeesisiTh 00sI3aHHOCTH B TPYyIITIE
B COOTBETCTBHM C MOCTaBICHHLIMHU 3ajJayaMH, CJICAUTL 3a BBINOJHEHHUEM TIIJlaHa JICUCTBHIA,
aJIeckBaTHO  OILIGHWBAaTb COOCTBEHHBIM BKIAJ B  JESATENbHOCTh TPYIIBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJIEUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIUX.

K o1y oOyuenust B 8 Kkj1acce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUN:

® JCIOJIB30BATh ITOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHMSI BEIIECTBA, KpPUCTAIIMYEeCKHe | amopdHbIe Tela, HACHIIEHHBIH W
HEHACBIIICHHBIN Nap, BIAXXHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSISI SHEPIrUs, TEIIOBOW IBUTATENb,
BJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsll, DJIEKTPUYECKOE TM0Jie, TMPOBOJHMKA M JTUBJIEKTPHUKH,
MOCTOSIHHBINA 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

® paznuyaTh SBJICHUS (TEIUIOBOE paCUIMpPEHHE U CXaTue, Tellonepenaya, TerioBOe
paBHOBECHE, CMayuMBaHWE, KaMWUISIPHbIE SBJICHUS, HWCHApeHWue, KOHJACHCAllUs, IUIaBJICHHUE,
Kpuctajutn3anusi (OTBEp/ACBaHUE), KHUIICHHE, Terulonepeaadya (TerIompoOBOAHOCTh, KOHBEKIIUS,
W3JIY9CHHUE), JJICKTPU3AlMs TeJ, B3aWMMOJICHCTBHE 3aps/ioB, ACHCTBUS AJIIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJECHCTBUE MArHUTOB, JAEHCTBUE MArHUTHOIO IOJS HAa MPOBOJHHK C
TOKOM, SJIEKTPOMArHUTHAsI MHAYKIIMS ) IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE PUBNYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YUYECHHBIX (PU3NUECKHUX SBICHUU B OKPYXAIOIIEM MHUPE, B TOM
grcie (Qu3ndecKue sBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KANWIUISPHBIC SBICHUS B
MPUPOJIC, KPUCTALIBI B Tpupoxae, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHHe POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUYECKHE SBICHUS B aTMocdepe, dIEeKTPUIECTBO



KUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMIH, Apei( MOTIOCOB, PO MATrHUTHOTO TOJIS ISl KU3HH
Ha 3emiie, MOJIIPHOE CHSIHHE, MPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) PUZNUCCKUX SIBIICHUN;

® ONUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HUCHOJIb3Ys (U3HUECKUe
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSS JHEPIHs, KOJMYECTBO TEIUIOTHI, yJEIbHAs TEIUIOEMKOCTh
BEIIECTBA, yJeNbHas TEIIOTa IUIABJICHUs, yJelbHas TeIyIoTa MapooOpa3oBaHusl, y/eiIbHAs TEIUIOTa
CrOpaHHs TOIUTMBA, KOI(DQPUIMEHT TOJNE3HOTO [EHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BIQKHOCTh  BO3AyXa, OJJCKTPUUSCKUW 3apsii, CcuUja TOKA, OJJIGKTPUYECKOE  HANpsDKEHUE,
CONPOTUBIICHUE TMPOBOAHMKA, YICIbHOE COMPOTHBICHHE BeEIleCTBA, padoTa M MOIIHOCTb
ANEKTPUYECKOT0 TOKA), MPU OMUCAHUH MPABHIBHO TPAKTOBATH (PU3WYECKUI CMBICT HCIOJIb3yEMbIX
BEJIMYMUH, O0O3HAUEHUS M E€AMHULBI (PU3MUECKUX BEJIWYHH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOLIUE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu H3yYEHHBIX
3aBUCHMOCTEH (PU3NYCCKUX BEINIHH,

® XapaKTepHu30BaTh CBOMCTBA Tel, (DU3MUECKUE SIBICHUS M IPOIECCHI, UCIOIB3YS OCHOBHBIE
MOJIOKEHUS MOJICKYIISIPHO-KUHETHUYECKONH TEOPHH CTPOEHHUS BEIIECTBA, MPHUHIIMII CYNEePHO3UIHH
noJiek (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsiaa, 3akoH Oma I yJacTKa IenH, 3aKOH
Jxoyns—JIenna, 3aK0OH COXpaHECHUS SHEPTUH, TIPU ITOM J]aBaTh CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U
3aIHMCHIBATh €70 MATEMATUIECKOE BBIPAKCHICE,

e OOBACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyallUl
MIPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABISTh MPHUYMHHOCICACTBCHHBIE CBSI3H, CTPOUTH
oO0bsicHeHHEe W3 1-2 JOrMYecKMX IIaroB ¢ OMOpoM Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pemiaTh pacuy€THbIC 33/auu B 2—3 NEWCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyuecKkre BEIWYMHBI: HA OCHOBE aHaIHW3a YCIOBUS 3a/JaYd 3alKChIBATh KpPaTKOE YCIOBHE,
BBISIBJISTH HEJOCTATOK JAHHBIX JUISI PEIICHUS 3a7a4H, BEIOMPATh 3aKOHBI H (DOPMYIIBI, HEOOXOTUMBIC
JUTSL €€ peleHus], IPOBOIUTH PACUETHI U CPABHHUBATH IMOTYICHHOE 3HAYCHUE (PH3NICCKON BEITUIHHEI C
W3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPHU IMOMOIMU (PU3HUECKUX METOJIOB,
UCIIONB3YSl ONMHCAaHWE MCCIEAOBAHUS, BBIICTATH TMPOBEPSIEMOE TMPEINONOKEHNE, OIEHUBATh
MPaBHJIBHOCTH MOPSIIKA MPOBEICHUS UCCIIEOBAHUS, JeNIaTh BBIBOIBI,

® TIPOBOJIUTH OMNBITHI MO HAOTIOJICHUIO (PU3MYECKHUX SIBIICHUH WM (U3MUECKUX CBOKMCTB Tl
(KanmuIUIsSipHBIE SBIICHUS, 3aBUCHMOCTh JaBJICHHs BO3AyXa OT ero o0b&Ma, TeMmmepaTypbl, CKOPOCTU
mpoliecca OCTHIBAaHWS M HAarpeBaHUs TpPH HM3IYYCHUU OT IIBETa H3Iydaroliel (MOTIOIIAroNIei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATyphl KHUIKOCTH U IJIOMAAN €€ TTOBEPXHOCTH,
ANEKTPU3ANHS T W B3aUMOJICHCTBUE DJICKTPHUYSCKUX 3apsIOB, B3aMMOJCHCTBHE IOCTOSHHBIX
MarHMTOB, BU3YyaJIH3aIlisl MAarHUTHBIX ITOJICH TTOCTOSTHHBIX MarHUTOB, JICWCTBUS MarHUTHOTO OIS Ha
MIPOBOJHHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTa, CBOMCTBA JJICKTPOIABUTATENS MOCTOSHHOTO TOKA):
(GopMyIIIpOBaTh TMPOBEPSIEMBIC TPEINOJIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEIOKESHHOTO
000py/IOBaHUs, OMKUCHIBATH XOJI OMBITa U (POPMYIUPOBATH BHIBOJIBI;

® BBINONHITH MPSMbIE U3MEPEHHUsT TEMIEPATypbl, OTHOCUTEIHHONW BIAXHOCTH BO3AyXa, CHJIBI
TOKA, HANPSDHKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB M JATYUKOB (DU3MUYECKUX BEITNUHH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH;

® IIPOBOJIUTH HCCJIEAOBAHWE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEJIMYMHBI OT JAPYrod C
WCIOJIb30BAHUEM TPSAMBIX U3MEPEHHH (3aBUCUMOCTh COMPOTHBIICHUS MPOBOJHUKA OT €r0 JJIMHBI,
IUIOUIA/IA TTONEPEYHOro CEYEHUS U YIENIbHOTO CONPOTUBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA,



HAYHICTO Y€pC3 NMPOBOAHHUK, OT HAIIPSXKCHUA HA MPOBOAHUKE, UCCICAOBAHUC MTOCICAOBATCIIBHOTO U
NapajyieIbHOTO COEIMHEHHH NMPOBOJHUKOB): TUIAHHMPOBATh HCCIIEAOBAaHUE, cOOMPATh YCTAaHOBKY U
BBIIOJHATL HU3MCPCHUA, CICAYSA MNPCAJIOKCHHOMY IIJIaHY, (1)I/IKCI/IpOBaTB PE3YIbTAThI HOJ'Iy‘-IGHHOfI
3aBUCUMOCTHU B BUJIC Ta6JII/IL[ nu Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHNA,

® JIPOBOAUTH KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCIIMYNH (YI[GJIBHaSI TEIIOEMKOCTD
BEIIECTBA, CONPOTHUBIICHHE MTPOBOHUKA, pab0Ta U MOITHOCTh JEKTPUYECKOTO TOKA): TUIAHKPOBATH
U3MEpeHusi, coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIys MNpPEUIOKEHHOW HWHCTPYKIUH, U
BBIYUCIIATH 3HAYCHUC BCIIMYUHBI,

e CoOMIOAATh IPaBHIIa TEXHUKK 0€30MIaCHOCTH U paboTe ¢ JTabopaTOPHBIM 000PYAOBAHUEM;

® XapaKTEepPHU30BaTh MPHHLMUIBI JACHCTBHUS M3yUYECHHBIX IMPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIIOpPOH Ha MX ONMHUCaHHs (B TOM YHCJIE: CHCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, NIapoBasi TypOHHa,
amMIiepMeTp, BOJBTMETP, CYETYMK ODIIEKTPHUECKOW OSHEPTHH, 3JICKTPOOCBETUTEIILHBIC TPHOOPHI,
HarpeBaTelbHbIC JICKTPONPUOOPHI (MPUMEPHI), JICKTPUUYCCKUE MPEIOXPAHUTEIH, dJICKTPOMArHHT,
AJIEKTPOJBUTATEb MMOCTOSIHHOTO TOKA), MCIONb3ys 3HAHUS O CBOWCTBAX (PM3UYECKUX SIBJICHUU WU
HE00X0AMMBIE (PU3UIECKHE 3aKOHOMEPHOCTH;

® pAacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC TPUOOPHI IO CXEMaM |
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETp, IBUTATEIIb
BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPHUECKUX Lenei ¢
MOCTIeIOBATEIBHBIM M TApAIJICbHBIM COCTUHEHUEM DJIEMEHTOB, Pa3iindas YCIOBHBIE 0003HAYCHHS
JJIEMEHTOB JIEKTPUYECKHX LIETIEH;

® [PUBOJIUTH IPUMEPHI (HAXOIUTh UHPOPMAIIUIO O MMPUMEPax) MPAKTHYECKOTO HCIIOJIb30BaAHUS
($u3HUeCKUX 3HAHWI B TIOBCETHEBHOW JKM3HH JUIs OOecrieueHUsl 0e30MacHOCTH MPH OOpAlICHUH C
npudopaMu M TEXHUYECKHMHU YCTPOWCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COOJIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

® OCYILECTBIATh MOMCK HMH(popMmammu (U3NYECKOro conepkaHus B VHTepHeTe, Ha OCHOBE
NMCHOIIIUXCA 3HAaHUN U HYTGM CpaBHCHHA OOIMOJTHUTCIIbHBIX MCTOYHUKOB BBIJACIATH I/IH(i)OpMaHI/IIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

® JCMOJb30BaTh IPHU BBIIOJHEHUH YYEOHBIX 3aJaHUNM HAay4HO-TIONYJSPHYIO JIUTEpaTypy
(U3MUYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepHAIIbI, pecypchl ceTn MHTepHeT, BianeTs npuémMamu
KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;

e co3/laBaTh COOCTBEHHBIE THCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 0000mmas
nH(OPMALIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUs, B TOM YHCIE MyOITUYHO
MNpEACTABIATE PE3YIbTATHI HpO@KTHOI\/’I NI PICCJ'IG)IOBaTeHBCKOﬁ ACATCIIBHOCTHU, IMPU 3TOM I'paMOTHO
WCIOJIb30BaTh M3yYEHHBIH MOHATUHHBIA anmapar Kypca (U3MKH, COMPOBOXAATH BBICTYIICHUE
MpEe3EHTALNEN;

® TpU BBHIMOJTHEHUHM YYEOHBIX TIPOEKTOB U HCCIEAOBaHUN  (PU3UYECKHX  MPOIIECCOB
pacnupeaciisaTb 00sI3aHHOCTH B rpymmne€ B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJadaMH, CICOAUTH 34
BBIIIOJIHCHUEM I1JIaHA ﬂeﬁCTBHﬁ N KOPPEKTUPOBATH €TI0, aICKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaJ B
ACATCIIBHOCTD TPYIIIbI, BBICTpAWBAaTh KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, IpoABJIAA TOTOBHOCTH
paspemniaTh KOH()IUKTHI.

K xoHniy oOyueHust B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(hOpPMHUPOBAHHOCTD Y 00YJAIONTUXCS YMEHUMN:

® CIIONB30BaTh  IOHSATHSA: CHUCTeMa  OTCY€Ta, MaTepualbHass TOYKAa, TPACKTOPUS,
OTHOCUTEJIFHOCTh MEXAaHMYECKOT'O JABIKEHHs, AedopMarust (yrnpyras, IUIacTHUECKas), TpEeHHeE,



LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb W TEpEerpy3KH, IEHTpP TSDKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO Tela, PAaBHOBECHE, MEXaHMYECKHE KOJCOAHWS M BOJHBI,
3BYK, HH(PA3BYK U YJIBTPA3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIKAJIa JIEKTPOMATHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPBI MCIyCKaHUS M TOTJOLIeHMA, anbda, OeTa- ¥ ramMma-
U3ITy4eHUsl, U30TOIBL, Si/IepHasi YHEPreTHKA;

e pa3nuyaTh SABJIEHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE MPSIMOJMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOAHOE MaJeHHE TeJl, pPABHOMEPHOE JBHXKEHHUE T10
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXalolIHe
U BBIHY)XJICHHBIC KOJICOaHUS), PE30HAHC, BOJIHOBOE JIBUKECHUE, OTPAKEHHE 3BYKa, MPSMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPAKEHHE U IIPEIOMIIEHHE CBETA, II0JHOE€ BHYTPEHHEE OTPaKEHHUE CBETA,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIIOKEHHME CHEKTPAJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOr0 CIEKTpa M3JIy4eHHUs) IO ONHCAHUIO
MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX TaHHOE (PH3UUECKOE SBICHNUE;

® paco3HaBaTh IMPOSIBICHUE U3YYEHHBIX (DU3MUECKUX SBJICHUN B OKpY)KalollleM MHUpe (B TOM
yuciie (U3UYECKUE SBJICHUS B IMPUPOJE: NPUIMBBI U OTJIMBBI, JABWKEHHE IaHeT CoJHEYHOMN
CUCTEMBI, PEaKTHBHOC [BIKCHHE JKHBBIX OPTraHHW3MOB, BOCIIPHATHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpSCEeHUEe, CEHCMUYECKHE BOJIHBI, I[yHaMH, X0, IIBETa Tell, ONTHYECKHUE SBJICHHS B MPUPOJE,
OMOJOrMYecKoe JIeHCTBUE BHJMMOTO, VYIBTPA(QHOJIETOBOIO M PEHTICHOBCKOTO HU3Ty4YEHHI,
€CTECTBEHHBIN PaTUOAKTUBHBIA (DOH, KOCMHUYECKUE Jy4YH, PaJHOaKTHUBHOE U3Iy4eHHE MPUPOTHBIX
MUHEPAJIOB, JCUCTBUE PAAMOAKTUBHBIX M3IYYCHHI HAa OPTaHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3a7ady B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWMCTBA (NMPU3HAKU) (PU3UUECKHUX
SIBJICHHI,

® ONUCHIBATh HW3YYEHHBIE CBOMCTBA Tenl MU (U3NYECKUE SIBICHUS, HUCHONB3YS (DU3MUecKHe
BEJIMYUHBI (CpEeIHsE M MTHOBEHHAs CKOPOCTh Tela MpU HEPAaBHOMEPHOM [IBHKEHUH, YCKOpPEHHE,
nepeMeleHmne, MyTh, yrioBas CKOPOCTb, CUjla TPEHUs, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHE
cBOOO/IHOTO MaJIeHus], BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CUJIbI, MEXaHHYecKass paboTa U MOIIHOCTD,
MOTEHLIMAJIbHAsl SHEprusi Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLHUANbHAs SHEPrHs
CKaTOM NpPYXHUHBI, KUHETUYECKAasi SHEprus, IMOJIHAsg MEXaHWYecKas HHeprusi, Nepuoj U dYacTtoTa
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb
MIPEIOMIICHUSI CPEJbl), TIPU OMHCAHUM MPABUWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, O0O3HAUEHUS M EAMHUIBI (PU3MYECKUX BENWYHH, HAXOAUTHb (OPMYIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3WYECKYI0 BEIUYHMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu H3Yy4YEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BEINYHH;

® XapaKTepHu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBICHUS W TIPOIECCHI, HCIONb3yS 3aKOH
COXPAaHEHUS DJHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHUHIMUI CYNEPIO3UIIUNA CHIJI, MPUHIIMII
oTHOcuTensHOCTH ["anmunes, 3akoHbl HhIOTOHA, 3aKOH COXPAaHEHHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YHCEN MPU SJIEPHBIX PEaKIUsX,
P 3TOM J1aBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alHChIBaTh €ro MaTeMaTUYecKOe
BBIpQXKCHHE,

® OOBACHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallUl
MIPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHEe W3 2—3 JIOTMYECKMX IIaroB ¢ OMOpPOM Ha 2-3 W3YYEHHBIX CBOWCTBA (PU3UIECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB HJIA 3aKOHOMEPHOCTEH;

e pemarth pacu€THhIE 3adadd (OMUparoIIuecs Ha CHUCTeMY M3 2—3 ypaBHEHHI), HCIOJIB3YS
3aKOHBI U (OPMYIIBI, CBS3BIBAIONINE (PU3NUYECKUEC BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a7add



3alUCBIBaTh KPAaTKOE YCIOBME, BBIABIATH HEAOCTAIOUINE WIM W30BITOYHBIC NaHHBIC, BBIOMPATh
3aKOHBl W (QOpPMYINbI, HEOOXOAMMBIE MJIsi PpEHICHUs, TPOBOAUTH pacuyéTbl U  OICHHUBATh
PEATMCTUYHOCTD MOJTYYSCHHOTO 3HAUCHHS (PU3HUECKON BEITUYHHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh HpPU MOMOIIU (DU3HUECKUX METOJOB,
UCTOJNB3ysl OIMCAaHWE MCCIENOBAHUSA, BBIACIATH MPOBEPIEMOE MPEANOI0KEHNE, OICHUBAThH
NPaBUIBHOCTh TMOPS/AKA TPOBENEHUS HWCCICAOBAaHUS, JeJaTb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

® IPOBOJUTH OMNBITHI MO HAOMIOJCHUIO (PU3UUECKHUX SBICHUN WM (DU3MUECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IEepHOja
Kosie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U >KECTKOCTU MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTY/IbI MaJIBIX KOJICOAHUH, MPSIMOJIMHEIHOE pacpoCcTpaHeHHe CBETa, pa3iokeHne 06e1oro ceera
B CIIEKTp, U3YUYECHHUE CBOMCTB M300pa’KEHUS B TJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpPEAMETa B
coOuparomieid  JTuH3e, HaONIOJCHHWE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB  U3IY4YCHUS):
CaMOCTOSITENILHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa OO0OpYyHOBaHUS, OMHCHIBATH XOJ
OTIBITA U €T0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

® TIPOBOAUTH MPHU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, ONpEess cpeHee 3HAUCHUe
u3MepsieMoil BennuuHbl ((POKycHOE paccTosHHE coOuparomeil JUH3bI), 00OCHOBBIBATH BEIOOD
croco0a u3MepeHus (M3MEPUTEIIHLHOTO MPUOopa);

® TIPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (PU3UUECKHX BETUYHMH C MCIIOJB30BAHUEM IPSMBIX
M3MEpEeHU# (3aBUCHMOCTH IYTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JBIDKEHHH Oe3 HavaJbHON
CKOpOCTH, TIepuoja KoJieOaHW! MaTeMaTHYECKOTr0 MAasTHUKA OT JUITMHBI HHUTH, 3aBUCUMOCTH YTIia
OTpaXEHHsI CBETa OT YIJla MaJeHus W yIja NPeJOMJICHUS OT yIjla NaJeHus): IUIaHUPOBATh
HCCIIEIOBaHNE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yJbTaThl IOJYYEHHOMN
3aBUCUMOCTH (DPU3MYECKUX BEIMYMH B BHJE TAaOMUI] U rpadUKOB, AeiaTh BBIBOJBI MO pe3yibTaTaM
HCCIIEI0BaHMS;

® TPOBOAWTH KOCBEHHBIC U3MEPEHUS] (PU3MUECKUX BEIHUUH (CPEIHSSI CKOPOCTh W yCKOpEHHE
TeNa MPH PABHOYCKOPEHHOM IBM)KEHUH, YCKOPEHHE CBOOOTHOTO MAaJCHUs, KECTKOCTh TPYKHUHBI,
KOX(Q(QUIMEHT TpeHUs CKOJbXEHHUs, MeXaHWdyeckas paboTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHUKOB, ONTHYECKas CUiia COOMpAroUIel JHMH3BI,
palMOaKTUBHBIMN (OH): IUIAHUPOBATh M3MEPEHHUs, COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY H
BBIMOJIHATE M3MEPEHMs, CIeAys NPEeAIOKEHHON HMHCTPYKIMM, BBIYMCIATh 3HAYEHHWE BEJIWYMHBI U
aHAJM3UPOBAThH MTOJYYCHHBIE PE3YIBTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUH;

e CoOmI0aaTh MpaBUIa TEXHUKH O€30MIaCHOCTH IpU padoTe ¢ 1abopaToOpHbIM 000PYIOBaHUEM;

e pa3nuyaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (HU3UYECKUX MOJENeH: MaTepHuaibHas TOYKa,
abCoMIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a, IUIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/1pa;

® XapaKTEepPH30BaTh MPHUHIMUIBI JACHCTBHUS W3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOMCTB C
OIOPO Ha MX ONMUCAHMS (B TOM YHCJIE: CIIUIOMETP, JaTUYMKHU MOJO0KEHUS, PACCTOSHUS U YCKOPEHHUS,
pakeTa, 9X0JO0T, OYKH, NEPUCKOI, (oToanmapaT, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JT03UMETP,
Kamepa BuibcoHa), HCMosib3ys 3HaHMS O CBOMCTBaxX (PU3UYECKUX SBJICHHM U HEOOXOIUMbIe
¢u3nyeckre 3aKkOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX NMPHOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPH PEUICHUH Y4eOHO-TIPAKTUYECKUX
3aja4, ONTUYECKHE CXEMBbI JJIsl MOCTPOSHHsS M300pakeHHH B IIOCKOM 3epKaje M cobuparomeit
JIMH3E;



® TIPHUBOJUTH NMPUMEPHI (HAXOAUTh UH(POPMAIUIO O TIPUMEPax) MPaKTUISCKOrO UCIOIb30BaHUS
(bU3UYECKUX 3HAHWM B TIOBCEIHEBHOM >KM3HU sl oOecriedeHus: 0€30MacHOCTH MPH OOpaIIeHHH C
npuOOpaMH W TEXHHYCCKHMMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COONIOJACHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOILEH Cpe/ie;

® OCYHIECTBJIATH MOMCK wuHGpopMammu  (usnyeckoro coiepkanuss B VHTepHere,
CaMOCTOSITENILHO (DOPMYIHPYsI TMOMCKOBBIA 3aMpoC, HAXOIUTh IMYTH OMPEACIICHUS JTOCTOBEPHOCTH
MOJIy9eHHOUW MH(OPMAIIMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U TIOTIOTHUTEIbHBIX UCTOYHUKOB;

® CIIONIB30BaTh IIPH BBHINOJIHEHUH YYEOHBIX 3aJaHHi HAayYHO-TIONMYJSIPHYIO JIUTEpaTypy
(U3HUYECKOTO COJIepPIKaHUs, CIIPAaBOYHBIC MAaTEPUAIIBI, pecypchl ceTn MHTepHeT, BiIaneTs npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTA, TPeoOpa3oBaHus MHGOPMAITUH U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO31aBaThb COGCTBCHHBIG IINCBMCHHBIC U yCTHBIe COO6H.[CHI/I$I Ha OCHOBEC I/IH(bOpMaI_II/II/I n3
HECKOJIBKUX HCTOYHUKOB (DU3MYCCKOTO COACPKAHMs, IyOJIMYHO TMPEACTABIATh PE3yJIbTaThl
MPOSKTHON WJIM UCCIIEIOBATEIbCKON JCITEIBHOCTH, IPU 3TOM T'PAMOTHO HCIOJIb30BATh U3YUCHHBIN
MOHATUIHBIN ammapar u3y4aeMoro pasjesia (pU3MKH U CONPOBOXKIATh BHICTYIUICHUE NIPE3CHTAIMEH C
y4€TOM 0COOCHHOCTEH ayJIUTOPUH CBEPCTHUKOB.

8 KJIACC
No Konnyectso 4acos DOneKkTpoHHBIE (IIU(POBHIC)
HaumenoBanue pas3aesioB U TEM IIPOrpaMMbl
n/m Bcero | K/P | Ip.p. | oOpa3oBarenbHbIE peCypehl
Paszgen 1. TensioBbie iBJIeHUSA
. bu6mmoreka [IOK
1.1 | CrpoeHue 1 CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoteka [IOK
12 | T 21 1
CIVIOBLIC HPOHECeH > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJIEHUSA
DJIEKTpUUYECKUE 3apsibl.
2.1 | 3a }I)KI;HHLIC Tena1:1 I/II[X 7 1 bubmmorexa TTOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBHE
. . bubmuorexa [JOK
2.2 | IlocTOSAHHBIN 2TEKTPUUECKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2:3 | MarsuTHbIC ABICHIA 6 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 | D 4
JICKTPOMATHITHAL AHAYKIN https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO 68 3 | 145
ITPOI'PAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

Ne KomiuecTBO 4acoB | Dnekrponnkie (U(poBbIE)
HaI/IMeHOBaHI/Ie pa3aen03 U TEM HpOFpaMMLI
n/n Bcero | K/P | IIp.p. | oO6pasoBaTenbHbIE PECYPCHI
Paznea 1. Mexannuyeckue siBJeHHUS
11 MexaHH4ecKoe IBUKEHNUE U CIIOCOOBI 10 1 bubmunoteka IIOK
" | ero omHCaHUA https://m.edsoo.ru/7f41a4a6
. bu6nuorexa [JOK
1.2 | BsaumonelicTue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
1.3 | 3aKoHEI coxXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40

Pasznen 2. Mexanuuyeckue KoJ1e0aHUS U BOJHBI

bubnuoreka [JOK
2.1 | Mexanirieckue konebanua ! 3 https://m.edsoo.ru/7f41a4a6
bubmunorexa IIOK
2.2 | MexanmieckHe BOHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3nes 3. DileKTPOMArHUTHOE 110JI€ U 3J1eKTPOMATHUTHbIE BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U 5 2 bubnnoreka [IOK
"™ | PAEKTPOMArHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3znen 4. CBeToBbI€ SIBJICHUSA

4.1 | 3aKoHBI paCIPOCTPAHEHUS CBETA 6 2 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
4.2 | JIuH3bI U ONTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 | Pa3noxenne OI0T0 CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 5. KBaurosble siBj1eHNUSA

51 Hcnyckanue u NorioieHne cBeTa 4 1 bubmuorexa [JOK
"~ | atToMoM https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
5.2 | CTpocHHe aTOMHOrO s/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 | AnepHele peakiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6. [TIoBTOpuTE/ILHO-00001IAIOIIMI MOTYTb

[ToBTOpenue n 06001IEHHE
) but6mmoreka [JOK
6.1 | conepxanus Kypea pusuicu sa 7-9 9 2 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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| IPOTPAMME | ] | |

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

» ®usuka, 7 kimacce/ [lepeimkua A.B., OOmIEecTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe oo61ecTBo «M3narensctBo «IIpocBerienre»

» ®usuka, 8 knacc/ Ileppimkun A.B., O611ecTBO C OTpaHUUYEHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe oo61ecTBo «M3narenscTBo «IIpocBerienre»

» ®usuka, 9 xknacce/ [epoimkun A.B., ['yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «[IPODAY; AkiinonepHoe o011ecTBO «I31aTenbcTBO
«IIpocsemienue»

METOIUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIS
https://catalog.prosv.ru/item/59357

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/09
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/



