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HOACHUTEJIBHAS 3AITMCKA

[IporpamMma mo ¢u3rke Ha YpOBHE OCHOBHOTO 00IIIEro o0pa3oBaHus COCTaBJIeHa HA OCHOBE MOJIOKEHUIH
U TpeOOBaHWH K pe3ysibTarTaM OCBOEHMS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTeNbHON MpOrpamMMBl,
npencraBieHHsix B ®I'OC OO0, a Takke ¢ yuérom (enepanbHOi pabovell MporpamMMbl BOCIUTAHUS H
Konuenmwu npenogasanus yueoHoro npeaMera « Duznkay.
Conmepxkanne mporpaMmMbl 1O (U3MKE HampaBieHO Ha (QOPMUPOBAHUE ECTECTBEHHOHAYYHOUH
TPaMOTHOCTH O0YYaIOIIUXCS U OpPraHU3alUI0 U3ydeHus (PU3MKH Ha eITeIbHOCTHOH ocHOBe. B mporpamme mo
¢u3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeaMera B peamuzanuu TpeboBannii ®I'OC 00O x
TJIAHUPYEMBIM JIMYHOCTHBIM M METAalpeIMETHBIM Pe3yJibTaTaM OOyuUeHHs, a TaKKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIET0 0Opa30BaHMSL.
[IporpaMma 1o ¢u3MKe ycTaHABJIMBAET paclpeieiicHre yueOHOro MaTepruaa o rojgam ooydeHus (1o
KJlaccaM), TIpensiaraeT MpUMEpHYIO MOCIeI0BATeIbHOCTh U3yUCHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOT'O COIEP)KaHMSI ¥ YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroIXCsl.
ITporpamma 1o ¢usmuke pazpaboraHa ¢ 1eIbI0 OKA3aHUS METOANYECKON OMOIIM YUHUTEI0 B CO3AaHUU
paboueii mporpaMmseI 10 y4eOHOMY TIPEIMETY.
Odusnka SBIAETCS CHCTEMOOOPA3YIOIUM JJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY
(u3HMIeCcKUe 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SBJICHUH, N3yYaeMbIX XUMHEH, OMOTIOTHEl, aCTPOHOMUEH U
¢usmyeckoii reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, IPEIOCTaBIsIeT Hauboiee
SICHBbIE 00Pa3Ibl IPUMEHEHHUSI HAYYHOT'O0 METO/Ia TTO3HAHUS, TO €CTh CI10c00a MOIyYeHHs JOCTOBEPHBIX 3HAHUI
0 Mupe.
OnHa U3 TIaBHBIX 3a7a4d (hU3udeckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUS COCTOUT B
(hOpMHPOBAaHNH €CTECTBEHHOHAYYHON IrPaMOTHOCTH M MHTEpeca K HayKe Y 00yJatomImnxcsl.
Uzyuenne ¢u3uku Ha 0a30BOM ypOBHE MpEIONaraeT OBIaJIeHUE CIEAYIOIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOLMMH €CTECTBEHHOHAYYHYIO [PAMOTHOCTb:
® Hay4HO OOBACHSTH SIBJICHUS;
®  OIECHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® MHTEPHPETHPOBATH JaHHBIE M HCIONb30BaTh HAy4YHbIE [10KA3aTEJIbCTBA AJISI TONYYCHUS
BEIBOJIOB.
Iemn n3ydyenus QU3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ompezneneHsl B Konmerm
npenoaaBanus yueOHoro npenMera «®Dusnka» B 00pa3oBaTeibHBIX opraHu3aiusx Poccuiickorn deneparuy,
peann3ylonmx OCHOBHBIE O00IIe00pa3oBaTellbHbIe MPOTPaMMBL, yTBEPKAEHHOH pemienueMm Komternn
MunucrepcrBa npocserienus Poccuiickoit @enepaunu (mporokon ot 3 aexadps 2019 r. Ne [1K4sH).
Heau uzyyennsi puzukm:
e npuoOpeTeHne MHTepeca U CTPEeMIICHHs 00yJaronmxcs K HaydHOMY U3y4YEHHIO IPUPO/IbI, pa3BUTHE
WX WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEICTABICHUH O HAyYHOM METOJe MO3HaHHSA U (OPMHPOBAHHE HCCIICT0BATEIBCKOTO
OTHOLLIEHUS K OKPY>KaIOLIUM SIBJICHUSM;

e (opMupoBaHrMEe HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa M3y4eHUsI OCHOB CTPOCHUS MAaTepHH U
(hyHITaMEHTAIILHBIX 3aKOHOB (PU3HKY;

e (opMupoBaHre MpeaCcTaBICHUI O POIH (PU3MKH ATl Pa3BUTHUS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;

e pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cdepax Oymaymield mpodeccHOHANEHON JesTEIbHOCTH,
CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K AajibHEHIeMy 00y4EeHHIO B 5TOM HAIPaBJICHHH.

JlocTikeHHe 3THX LeJdedl mporpaMmbl Mo (H3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreynBaeTcs pelleHueM CIeIYIOIINX 3a1a4:

e pHOOpeTeHHEe 3HAaHWM O JAUCKPETHOM CTPOEHHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,

JNEKTPUYECKHUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
® pHOOpETeHHE YMEHHUH ONUCHIBATH M OOBACHITH (PU3MUECKUE SBJIECHHS C HCHOJIb30BAHUEM
MOJTyICHHBIX 3HAHUH;



® OCBOGHME METOJIOB DELICHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOIb30BaHUEM (U3MUECKUX
Mojenel, TBOPYECKUX U IPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHHI HAONIOAATh MPUPOTHBIE SIBJICHUS 1 BBIIOJIHSTH OIBITHI, TA0OpaTOpHBIE pabOThl U
9KCTIEPUMEHTAJIbHBIE HCCIIEIOBAHNS C CIIOIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;
e OocBOcHHE PUEMOB paboTHI ¢ HH(pOpPMAIEH QU3MYECKOTO COJIEPIKAHUs, BKITIOUAs WHPOPMAIIHIO O
COBPEMEHHBIX JJOCTHKEHUAX (PU3UKH, aHAITU3 U KPUTHUIECKOE OllEHUBaHUE HH(POPMAIINK;
® 3HAKOMCTBO cO c¢epamMu Tpo(HEecCHOHATBHONH AEATeIbHOCTH, CBS3aHHBIMH C (HU3UKOH, |
COBpPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSIX (PU3NUECKON HAYKH.
Ha u3yuyenune ¢uznku (0a30BbIii YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIIETO 00pa3oBaHMs OTBOAUTCS 238
yacoB: B 7 knacce — 68 yacos (2 yaca B HeZIeNI0), B 8 Kiacce — 68 vacos (2 yaca B Hezaeno), B 9 knacce — 102
Jaca 3 yaca B HEJIEeTIIo).

[Ipennaraemerii B mporpamMme 1o (¢HU3MKE NEpedeHb JabopaTOpHBIX pPabdOT H  OMBITOB HOCHT
PEKOMEHAATEIbHBIN XapaKTep, yUUTellb 1eacT BEIOOp MPOBEACHUS J1a00PaTOPHBIX PabOT U ONBITOB € Y4ETOM
VHJIMBUYQJIbHBIX OCOOCHHOCTEH 00y4aroluXcs, CIHCKAa SKCIEPUMEHTAJbHBIX 3aJaHuil, NpelaraeMblX B
paMKax OCHOBHOI'O TOCYIaPCTBEHHOr'O SK3aMeHa 10 (H3HKeE.

COJEPXAHUE OBYYEHUs
7 KJIACC

Pazgen 1. @u3uka u e€ posib B NO3HAHUM OKPYKAKOIIEro Mupa.

®usnka — Hayka o mpupone. SBneHus npupoabl. Ou3nyecKue SBICHUS: MEXaHWYECKHE, TEIUIOBBIC,
JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BenwdyuHbLL. V3MmepeHune Qusnmueckux BeiamdnH. Pusmdeckne mpudopsl. [lorpemHocTs
n3MepeHuid. MexxayHapoaHasi CUCTeMa MHUII.

Kak ¢usuka un apyrue ecTecTBeHHbIC HAYKH U3y9aloT Npupoay. EcTecTBeHHOHAYUHBIH METO/ TTO3HAHHMS:
HaOJI0ZICHHE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIDKEHHE TUIIOTE3, SKCHEPHMEHT IO MPOBEPKE THIIOTE3,
o0BsicHeHNe HaOmo1aeMoro sapienus. Onucanne PU3NIecKuX SIBIICHUH ¢ TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHnveckue, TEMIOBbIE, SJIEKTPHUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHSL.

2. @usnyeckue MpuOOPHI U MpoIieypa MPSIMbIX H3MEPEHH I aHAIOTOBBIM M ITU(POBBIM ITPHOOPOM.

JlabopamopHysie padomol u onvimol.

Onpenenenue LEHbI AETCHUS LIKAIbl H3MEPUTEIBHOrO Mprudopa.

H3mepenue paccTosIHUMA.

Uzmepenune 06bEMa >KUAKOCTH U TBEPIOTO TeTIA.

Onpezenenue pa3MepoB MaJIbIX TEl.

W3mepenue Temiieparypsl Py TOMOILY KUIKOCTHOIO TEPMOMETPA U JaTUMKa TEMIIEPaTyphl.
[IpoBenenue uccneoBaHUS IO IPOBEPKE TIMIIOTE3bl: JAIBHOCTh I0JETa LIapuKa, ITYILIEHHOI'O
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIle BHICOTA MTyCKa.

Paznen 2. IlepoHayanbHble CBEIeHHs] O CTPOCHUH BellecTBa.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbL, MX pa3Mepsbl. OIBIThL, 1OKa3bIBAIOIINE TUCKPETHOE CTPOEHUE
BEILIECTBA.

JBmxenne wactuil BemiectBa. CBsS3b CKOPOCTH JABIDKEHHUS HYaCTHI[ C TeMmepaTypoi. bpoyHoBckoe
IBIoKeHue, tuddysus. BzanMonelicTBrue yacTHIl BELIECTBA: IPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPIBIX (KPUCTAIUIMYECKUX) TEI.
B3anmocBs13p MeXAy CBOMCTBaMH BEILECTB B Pa3HbIX arperaTHbIX COCTOSHHUSX U MX aTOMHOMOJIEKYISPHBIM
ctpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOABL.

Hemoncmpayuu.
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1. HaGmonenne OpOyHOBCKOTO TBHKECHHSL.

2. Hab6mronenue muddy3un.

3. HaOmonenue siBieHui, OOBSCHSIOMMXCS MPUTSHKEHUEM HIIM OTTAaJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padomoul u onvimol.

1. Ormenka quamerpa aroMa METOJIOM PSIOB (C UCTIONIb30BaHUEM (poTorpaduii).

2.  OneITh 1O HAOIIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmbITH 10 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHHU .

Paznen 3. /IBuikeHne U B3auMo/ielicTBHeE TeJl.

Mexannueckoe ABMkeHHE. PaBHOMepHOe U HepaBHOMepHoe JiBHKeHHe. CkopocTh. CpeqHsis CKOpOCTh
TIPY HEPABHOMEPHOM JIBUKEHHUU. Pacuér myTH 1 BpeMeHH JABM>KEHUS.

SBnenune nHepuuy. 3aKOH HHepLMU. B3anmoaeicTBre Te KaK IPUYMHA U3MEHEHHSI CKOPOCTH ABHKEHU S
Ten. Macca kak Mepa HHepTHOCTH Teja. [lnoTHocTs BemiecTBa. CBsA3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYI B
eauHuIe 00bEMa BeIecTBa.

Cuna Kak xapakTepucTHKa B3auMmojeicTBus ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
IIOMOILBIO TMHAMOMETpA. SIBeHHE TAroTeHUs U cuila Tsbkectd. Cuia TSDKECTH Ha ApYTruX IiaHeTax. Bec rena.
HesecomocTs. CriojkeHue cuil, HalpaBJICHHBIX MO OAHOM mpsiMod. PaBHopeilcTByromas cuin. Cusia TpeHHs.
TpeHne CKONBXEHNS U TPEHUE MOKOs1. TpeHne B MPUPOAE U TEXHUKE.

JHemoncmpayuu.

HabmroneHne MexaHMuecKoro IBUKEHHS Tena.
N3mepenune cKOpOCTH MPSMOIMHEWHOTO TBUKECHHUSL
HaGnronenue siBieHUsT HHEPIWH.
Ha6mronenue n3MeHeHns: CKOpPOCTH MPY B3aUMOIEHCTBUH TETI.
CpaBHeHME Macc MO B3aUMOJIEHCTBHIO TEJL.
. Crnoxxenue cui, HalpaBJIeHHBIX MO OTHOW MPSIMOM.
Jlabopamopmusie padomsl u onvimol.
1. Ompenenenne CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIAPHKA B KHUIKOCTH, MOIEIH JIEKTPHIECKOTrO
ABTOMOOMJIS M TaK Jajee).
2. OmnpeneneHne cpeHEeil CKOPOCTH CKONBKEHUS OpyCcKa HIIH IaprKa 10 HAKJIOHHOH TIIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TENA.
4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCHMOCTD PACTsDKEHUS (IeOopMaIiiun ) TPY>KUHBI OT MPHIIOKEHHON
CHJIBL.
5. OnsbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbKEHHSI OT Beca Tella U Xapakrepa
COIPHUKACAIOLIUXCS [IOBEPXHOCTEN.

Paznen 4. /laBjieHue TBEPABIX TeJl, SKUAKOCTEH U ra3oB.

Hapnenne. CriocoObl yMEHBIICHUS U yBeIUUEHUS JaBieHus. JlaBiieHue rasza. 3aBUCHMOCTD JaBIICHHS
rasza ot 00béMa, Temrieparypsl. [lepenada qaBneHus TBEPABIME TEIaMHU, )KHAKOCTSIMH U razamu. 3akoH [lackars.
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[THeBMaTHUECKME MAIIUHBI. 3aBUCUMOCTD JABJICHUS XKUAKOCTH OT TNMyOMHBL [ MIpocrarmueckuii mapasiokc.
CooOmrarommmecs: cocyasl. [ napaBmdeckiue MeXaHU3MBI.

Atmocdepa 3emin u armochepHoe naBnenue. [IpudnHbI CyIecTBOBaHMS BO3AYIIHOW 000JIOUKH 3eMITH.
OnsiT Toppuuemm. M3mepenne atMocepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI
Haz ypoBHEM Mops. [IpuGopsl 111 n3Mepenust arMoc(pepHOro JaBICHHUS.

JeiicTBre KUIKOCTH U ra3a Ha MOrpy:KEHHOE B HUX Telo. BeITankusaromas (apxuMeoBa) cuia. 3aKkoH
Apxumena. [InaBanue Ten. BozgyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUsI Ta3a OT TEMIIEpaTyphl.
[lepenava naBiaeHUs KUIKOCTHIO U Ta30M.
CooOmatoruecs: cocysl.
I'mnopaBmmyeckuii mpecc.
[IposiBnieHue neiicTBrs aTMOCHEPHOrO TaBIICHHS.
3aBHCHUMOCTH BBITAIKMBAIONIEH CHJIBI OT 00BEMA MOrPY>KEHHOHN YaCTH TeNa U TNIOTHOCTH KHUIKOCTH.
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7. PaBEHCTBO BHITAJIKUBAIOLICH CUIIBI BECY BHITECHEHHOM KUIAKOCTH.
8. VYcioBue miaBaHUs TEN: IUIABAaHWE WU TOTPY)KEHHE Tel B 3aBUCUMOCTH OT COOTHOIICHHS
IJIOTHOCTEH TeJa U AKUJIKOCTH.

Jlabopamopusle padomul u onvimol.

1. HccnenoBanue 3aBUCMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHON B KHJIKOCTh YACTH Tela.

2. OnpexerneHue BHITAJKUBAIOIICH CHITBI, IEHCTBYIOIIEH Ha TEJO0, TOTPY>KEHHOE B )KUIIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBHITAJIKHUBAIOUICH CHIIBI, JAEHCTBYIOIIEH Ha TEJIO B KUAKOCTU, OT MacChl

Tena.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH BBHITAIKHBAIOUICH CHIIBI, JNEHCTBYIOIIEH Ha Telo B
HUJIKOCTH, OT 00BEMa MOTPYKEHHOM B JKMJIKOCTh YacTH TeJia U OT MJIOTHOCTH YKUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHHE JOAKU U ONpeAeieHue e€ rpy30moIbEMHOCTH.

Pa3nen 5. Pabora u MomHoOCTh. JHEpPrus.

Mexannueckas pabota. MOIIHOCTb.

[IpocTbie MexaHn3MBI: ppIyar, 6J0K, HaKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBecHs peryara. [Ipumenenne
MpaBujIa paBHOBECHUS pbluara K OJoKy. «3onoroe mpasuiio» Mmexanuku. KITJ] mpocteix MexanuzmoB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexanunueckast sHeprusi. Kunernueckas u moTeHUManbHas sSHeprus. lIpeBpaiieHune oaHOro Buaa
MEXaHWYeCKOW SHEPTUH B APYroi. 3aKOH COXpaHEHHUS SJHEPTUU B MEXAHHKE.

JHemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAaHU3MOB.

Jlabopamopuvie padomul u onvinol.

1. Ompenenenne pabOTHI CHIIBI TPEHHsI MPH PABHOMEPHOM JIBUKEHHM Tela IO TOPHU3OHTAILHON

MIOBEPXHOCTH.
2. MHccnenoBanue yclOBHI paBHOBECHS pbluara.
3. MWzmepenne KII/] HakIIOHHO# MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKOU SHEPIUu.
8 KUIACC

Pazneu 6. TenioBble sIBJIeHUS.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO-KUHETUUECKONH TEOpUU CTPOCHHUS BeliecTBa. Macca u pa3mepsl
aTOMOB ¥ MOJIEKYJ. OIBITHI, TIOITBEPIKAAFONINE OCHOBHBIE ITOIOKEHUS MOJICKYJIIPHOKHHETHIECKOH TEOPHH.

Mogem TBEPIOTO, KUAKOTO M ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucramnnieckue U amopQHble
tena. OOBsICHEHHE CBOMCTB Ta30B, XUAKOCTEH W TBEPABIX Tell HA OCHOBE TOJOKEHUH MOJEKYISIPHO-
KHHEeTH4IeCKor Teopun. CMaurBaHUE W KATMJUIAPHBIE SBJICHUA. TeIIoBoe pacimpeHue U CxKaThe.

Temnepatypa. CBs3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIIOBOTO ABM)KEHUS YacTUll. BHYTpeHHA sHEeprusl.
CriocoObl W3MEHEeHNs BHYTPEHHEW SHEPruu: Terlonepenadya U coBepiieHrue padboTel. Buisl Temnonepenayn:
TETJIONPOBOIHOCTD, KOHBEKITHUS, U3ITydeHHE.

KomnyectBo TenmnoTel. YjenpHasi TEMIOEMKOCTH BelecTBa. TermmooOMEeH W TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [lnaBieHue u oTBepeBaHNe KPUCTAIUIMIECKUX BEIIECTB. Y IeIbHAs TEIoTa
mnasienus. [lapooOpa3oBanne n koHaeHcanus. Vcnapenne. Kunenue. YnenpHas TemioTa mapooOpa3oBaHusl.
3aBUCUMOCTH TEMIIEPATYPHI KUITEHUS OT aTMOC(HEPHOTO JTaBJICHUSI.

BnaxxnocTs Bo3nyXa.

DOHeprust TOTUMBA. Y AebHAS TEIJI0Ta CTOPaHusl.

[Tpunnme! padoTs! TermnoBeix Asuratenei KI1/1 termoBoro qeurarens. TemoBble MBUTATEIN U 3aIlIUTa
OKpPYKaIOILEH Cpenbl.

3aKoH cOXpaHEeHHsI U PEBPAILICHUSI YHEPTHH B TETIJIOBBIX MTPOIIECCaX.

Hemoncmpayuu.

1. HabGnroneHne OpOYHOBCKOTO JIBUKEHUSL.

2. Hao6monenue muddysun.

3. HaOmoneHue SBJICHUH CMauMBaHUS U KaMILISIPHBIX SIBJICHUH.



Habmoaenue TemnoBoro paciumpenus Ted.
W3menenue naBneHus rasa npu H3MeHEeHNH 00bEMa M HarpeBaHUH WIIN OXJIAXKICHUH.
[IpaBuna nu3mepeHus TeMIEepaTypehl.
Buas! Tenonepenayu.
OxJaXkIeHue Py COBEPIICHUH PabOTHI.
9. Harpesanue rpu coBepiieHHH PabOThl BHSITHUMHY CHUJIAMHU.
10. CpaBHeHME TEMIOEMKOCTEN PAa3IMYHBIX BEIIECTB.
11. HaGmonieHre KATIEHUSI.
12. HaGnroieHre MOCTOSHCTBA TEMIIEPaTyphl IPH TIABIICHHH.
13. Monenu TemIoBbIX IBUTATENEH.
JlabopamopHysie padomol u onvimol.
OnBITHI 110 OOHAPYKEHHIO JICHCTBUS CHJT MOJICKYJISIPHOTO MTPUTSDKEHHMSL.
OnBITHI 1O BRIPAIIMBAHUIO KPHUCTAIIOB ITOBApEHHOM COJIM MJIM caxapa.
OnbITH 1O HAOMIOACHUIO TEIUIOBOT'O PACLIMPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TeIl.
Omnpenenenue qaBiaeHNs BO3AyXa B OaJUIOHE LIITPHULIA.
OmnbITHI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIAaBJICHHS BO3AyXa OT €ro o0b&éMa M HarpeBaHWs WIU
OXJIKICHHUS.
6. TlpoBepka rumoresbl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJNIOMKA KHIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIepaTypsbl.
7. HaOmoneHve M3MEHEHUS BHYTPEHHEH SHEPrUM Tejla B pe3yJibTare TeIlonepenayn W padoThl
BHEIIHUX CHJL.
8. MHccnenoranue sBIeHUS TETIOOOMEHA IPH CMENIMBAHUN XOJIOJHON M TOpSTYEH BOJIBI.
9. Ompenenenrie KOJIMYECTBAa TEIJIOTHI, MOJYYEHHOTO BOAOH MpU TEIJIOOOMEHE C HarpeTbiM
METaJUIMIEeCKUM LUIUHIPOM.

10. Ompenenenne yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. VccnenoBanue nporecca UCHapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3/yXa.

13. Onpenenenue ynenpHON TEIUIOTHI MIJIaBICHUS JIbAA.

Pasznen 7. djaexkTpuyeckne U MArHUTHBIE SIBJICHUS.

Onektpuzanus Ten. JBa poma sIeKTpUUYECKUX 3apsiioB. B3anmoneicTBhe 3apspKEHHBIX Tel. 3aKoH
Kynona (3aBHCUMOCTD CHJIBI B3aUMOACHCTBHS 3aPSHKEHHBIX TEJI OT BEJIMYUHBI 3apsiIOB U PACCTOSHHUS MEKILY
TeJIaMu).

Onekrpuueckoe mose. Hanpssk€HHOCTH MK TPUIEcKoro moisl. [IpuHINT Cynepno3uIing AIIeKTPHIECKUX
roJieli (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu »snexktpuueckux 3apsiioB. OJIEMEHTApHBIM anekTpuueckuil 3apsn. CTpoeHue aroma.
ITpoBOAHMKY U TUBIEKTPUKU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOrO 3apsija.

DNEeKTpUUYECKUI TOK. Y CIOBHS CYILIECTBOBAHMS HJIEKTPUUECKOr0 TOKA. MICTOUHMKM MOCTOSHHOTO TOKA.
JIeHCTBUS AIIEKTPUYECKOr0 TOKA (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPHUYECKUI TOK B JKMIKOCTSIX U
razax.

X N E
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Onextpudeckass 1enb. Cuia Toka. Dnekrpuueckoe HampspkeHrue. CONpOTHBICHUE IPOBOIHUKA.
YnenpHOEe compoTHBIIeHHE BemiecTBa. 3akoH Oma Jisi ydacTka meru. llociemoBatenpHOe W MapajuieIbHOE
COeIMHEHNE TPOBOTHHKOB.

Pabora w MOIIHOCTH dJIEKTpHYECKOro Toka. 3akoH Jkoyms—JleHna. OnekTpUdyeckue Lenud U
MOTPEOUTEIH ICKTPUICCKOH 3HEPriuu B ObITY. KOpoTKOE 3aMBIKaHHE.

IlocTosiHHBIE MarHuThl. B3auMoeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe mojie. MarHuTHOE I10Je
3emuin ¥ ero 3HadeHue I Ku3HU Ha 3emyie. OmbiT ODpcrena. MarHUTHOE TIONIE BJIEKTPUYECKOTO TOKA.
[IpuMeHEeHNE 3JICKTPOMAarHuTOB B TEXHHKE. JIeiCTBME MarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEND TOCTOSIHHOTO TOKA. VICIIONnb30BaHme 3IeKTpOIBUTATENIeH B TEXHUUECKUX YCTPONCTBAX U Ha
TpaHCIIOpTe.



Onbitel Dapanes. SABneHue sneKTpoMarHUTHONM WHAYKIMU. [IpaBuno Jlenma. DnekrporeHeparop.
CrocoOBbI MOTy9YeHUs TEKTPHUECKON SHEPrUr. DIEKTPOCTAHIIMN HA BO3OOHOBJISIEMBIX HCTOUYHUKAX SHEPTHH.
Hemoncmpayuu.
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OnexTpusanus Tel.

JIBa pona aneKTpuiecKux 3apsioB U B3aUMOJIeiCTBUE 3apsHKEHHBIX Tell.
VYCTpoiCTBO U IEHCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTuiecKas HHIYKIHUSI.

3aKOH COXpaHEHUs AIEKTPUIECKUX 3aPsII0B.

[TpoBOHMKY 1 TUDTIEKTPUKH.

MogenupoBaHe CUIOBBIX JTMHUN 3IEKTPUUECKOro MOJIs.

HcToYHMKM TOCTOSHHOTO TOKA.

JlelcTBUS 2TIEKTPUUECKOrO TOKA.

. DNeKTpUYecKui TOK B JKUAKOCTH.

. T"a30BBI pa3psn.

. I3MepeHue cubl TOka aMIIEpMETPOM.

. 3MepeHue 31eKTpuiyecKoro HapsKeHUs! BOJIBTMETPOM.

. PeocTtaT 1 MarasuH colpoTHBICHHUI.

. B3aumoneiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTHU pa3ZeieHUs IOJIF0COB MarHUTa.

. MoaemipoBaHrie MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarautHoe 1oje Toka. JJIeKTPOMArHuT.

. JleficTBHe MarHUTHOTO MOJS HA IPOBOAHUK C TOKOM.

. DIeKTpoJBUTATEIH TOCTOSHHOIO TOKA.

. UccnenoBanue sBIEHUS 3JIEKTPOMarHUTHON HHIYKLIAH.

. OnbiTel @apages.

. 3aBUCUMOCTb HalpaBJIeHNs UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSL.
25.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuie padomoul u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OmnbITHI IO HAOJFOICHUIO CKTPU3AIUH TEJT UHIYKIMEH U IPH COTPUKOCHOBEHUU.

HccnenoBanne nelicTBUS 3JEKTPUUSCKOro MO Ha TIPOBOJHUKH U TUDJICKTPUKH.

CoOopka 1 mpoBepka pabOThI JICKTPUICSCKOMN IICTTH TOCTOSHHOT'O TOKA.

M3mepenue u peryimpoBaHue CUITbI TOKA.

W3mepenne u perynmpoBaHie HallpsHKEHHS.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHHS PE3UCTOPa U
HaIpsHKEHUS Ha PE3UCTOpeE.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JICKTPHYECKOTO CONPOTHUBIICHHS POBOJHHUKA OT €ro
JUTMHBI, TLIONIA]A TIOTIEPEYHOr0 CEUSHUS U MaTepraa.

[TpoBepka npaBuiia CI0KEHUS HAPSHKEHUH TP ITOCIIEIOBATEILHOM COSTMHEHUH JIBYX PE3UCTOPOB.
IpoBepka mpaBmia sl CHIIBI TOKA TP TAPAJUICIIBHOM COSIMHEHHU PE3HCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOopP.

OnpezeneHre MOIHOCTH AJIEKTPUIECKOT0 TOKA, BBIIEISIEMON Ha Pe3nCTope.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, UAYIIET0 Yepe3 JTaMIIOUKYy, OT HaIpsDKSHHUS Ha HEll.
Onpenenenne KIIJI narpeBaTesns.

HccrnenoBanne MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSHHBIX MArHUTOB.

W3ydeHne MarHuTHOTO TIOJIS TIOCTOSIHHBIX MAaTHUTOB TPH UX OOBEIMHEHUU U Pa3/ICICHHUH.
HccnenoBanue neliCTBUs 3JEKTPUUSCKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OTBITHL, AEMOHCTPUPYIONIHE 3aBHCUMOCTD CHJIBI B3aMMOJICHCTBUS KAaTYIIKH C TOKOM W MarHWTa OT
CHJTBI TOKA M HAIIPABJICHHSI TOKA B KATYIIKE.

W3ydyenune neicTBUSI MAarHUTHOTO MOJISE HA TIPOBOTHHUK C TOKOM.



19. KoncrpynpoBaHue U U3ydeHHe padoThl JCKTPOABUTaTEIsL.
20. Uzmepenue KIIJ[ anekTpoaBurareabHOil YyCTAHOBKH.
21. OnbITEl MO HMCCIEAOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHAYKIMH: HUCCIEOBaHWE HW3MEHEHHH
3HAYCHUS U HATIPaBJICHUS MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexanunueckoe aBuxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh MEXaHUUECKOTO
nBrkeHus. PaBHoMepHOe mpsMonuHeiiHoe ABukeHne. HepaBHoMepHOe npsMoniHeiHoe aprkeHue. CpenHss
W MTHOBEHHAs CKOPOCTh TeJia MPH HEPaBHOMEPHOM JIBUIKEHHUH.

Yckopenue. PaBHOyckopeHHOE TipsMonuHeiHOe nBrmkeHne. CBobomaHoe magenne. OnbiTel [ amires.

PaBHOMepHOE ABMKeHHE 1O OKpykHocTH. Ilepwonm m wactora oOpaineHus. JIuHeliHas W yrjoBas
ckopocTu. LleHTpocTpeMHUTENTEHOE YCKOPEHHE.

Ilepsrit 3akoH Herorona. Bropoii 3akoH HetoroHa. Tpetnii 3akoH Hetotora. [IpuHnmn cyneprosunmn
CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJBKEHUS, CHJIa TPEHUS TTOKOS, APyTHe
BUZBI TPEHUSI.

Cuna TsDKecTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHUe CBOOOHOTO MajieHus. [IprkeHne miaHeT
Bokpyr Comnuira. [lepBas kocMudeckasi ckopocts. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue MarepuanpHON TouknM. AOcomoTHO TBEpMOEe Tenmo. PaBHOBecme TBEpPHOro Tema ¢
3aKpeIUIEHHON OChio BpailleHUs.. MoMmeHT cuitbl. LIeHTp TsbxecTu.

Nmnynec Tena. M3menenne ummynbca. UMmynse cuiibl. 3aKOH COXpaHEHHS MMITyJbca. PeakTuBHOE
JIBUYKEHUE.

Mexannueckast pabora ¥ MOMIHOCTh. PaboTa cui TspkecTH, yIpyroctd, TpeHus. CBs3b SHEPrUu U
pabotel. IloTeHnmansHass SHEPrusi Tena, MOJHSATOTO HAJl IMOBEPXHOCTHIO 3eMid. [loTeHImanbHas »HEprus
cxkato mpyxuHbl. Kunetmueckas sHeprus. Teopema O KUHETHYECKOM OHHEpruu. 3aKOH COXpaHEHUSA
MEXaHWYeCKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYeCKOTO ABMKEHHUS Tella OTHOCUTENBHO PA3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTeH M TPACKTOPUN ABHKEHHUS OJHOTO U TOTO K€ Tejla OTHOCUTEIBHO Pa3HBIX Tell

oTCcuYéra.

3. U3MmepeHuE CKOPOCTH M YCKOPEHHUS MPSIMOIUHEHHOTO IBUKESHUS.

4. MHccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHUSL.

5. HaOmoneHre IBUXEHHS TeJa 10 OKPY>KHOCTH.

6. HaOmroneHne MexXaHMUYECKHX SBICHHUH, MPOUCXOMSIMX B cucTeMe oTcuéra «Tenmexka» mpu e€

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHTENIHbHO KaOnHeTa (pru3nKu.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJa U ACHCTBYIOIIEH Ha HEr'O CHUJIBL.

8. HaOmoneHue paBeHCTBa CUIT TIPU B3aMMOJICHCTBUH TEJ.

9. H3meHenue Beca Tena Mpu yCKOPEHHOM JIBUKEHUH.

10. Tlepenaya umiysiabca Opu B3aUMOJICHCTBUU TEN.

11. IlpeoOpazoBaHus 3HEPTUU TPH B3aUMOJCHCTBUU TEL.

12. CoxpaHeHne UMITyJIbCa IIPH HEYTIPYTOM B3aUMOIECHCTBUH.

13. CoxpaHeHne UMITyJIbCa IPU a0COMIOTHO YIIPYTOM B3aUMOICH CTBHU.

14. HaOmroieHre peakTHBHOT'O JIBHDKCHH S,

15. CoxpaHeHnEe MEXaHUYECKOW SHEPrUH IIPU CBOOOTHOM TaICHHH.

16. CoxpaHeHnEe MEXaHUYECKOW SHEPTrUH MIPU ABUIKSHUH TeJa MO ACUCTBUEM MPYKUHBL.

Jlabopamopuuie padomoul u onvimol.

1. KoucTpympoBaHne TpakTa IJisl pa3roHa W JalbHEHIIEro paBHOMEPHOTO ABIDKECHHS IIapHKa WIN

TEJIEKKH.



2. Onpexenenue cpeqHel CKOPOCTU CKOJBKEHHsI OpycKa MM JBM)KCHHS HIapHKa MO HAKJIOHHOU
IJIOCKOCTH.
Omnpezenenne yCKOPEHUs Tejla PY PaBHOYCKOPEHHOM JBHKEHHUHU T10 HAKJIIOHHOM TIOCKOCTH.
4. HccnemoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HavajlbHOU
CKOpOCTH.

5. TlpoBepka THIOTE3BI: €CIM IMPU PABHOYCKOPEHHOM JABMIKEHWH Oe3 HayalbHOW CKOPOCTH MYTH
OTHOCSITCS KaK psiJl HEYETHBIX YHCET, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBEI.
HccnenoBanre 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBXKEHUS OT CUJIbI HOPMaJIBHOT'O JABJICHHUSL
Onpenenenre K03 puIeHTa TPSHUS CKOJIBKCHHS.
Onpenenenue >KECTKOCTH MPYKHUHBI.
Onpenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHM Tejla 1O TOPU30HTAIbHOU
MOBEPXHOCTH.

10. Onpenenenre padOThI CUJIBI YIPYTOCTH MPH MOIBEME IPy3a C MCIIOJIb30BAHUEM HEMOIBUKHOTO U

MOJBUKHOTO OJIOKOB.

11. Uzydenue 3akoHa COXpaHEHUS SHEPTHU.

Paznen 9. Mexanudeckue Kojie0aHHsl H BOJIHBI.

Konebarensnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMH: MEpPHOA, 4acToTa, aMILUIUTYAA.
MaremarnyecKkuil ¥ IPY>KUHHBIN MasTHUKU. [IpeBpaiiieHre SHEpTun TPy KoJ1e0aTebHOM JIBHYKCHUH.

3aryxaromme konebanusi. BeiHyXneHHbIe koneOanus. PesoHanc. Mexanwueckue BoiHbI. CBoicTBa
MexaHnuecKuXx BosH. [IpofonbHbie W monepedHsie BOJMHBL. J{7MHA BOTHBI M CKOPOCTH €€ pacHpoCTpaHEHHUS.
MexaHnuyecKre BOJHBI B TBEPJOM TeJe, CEHCMHUYIECKHE BOTHBL.

3Byk. ['poMKoOCTB 3ByKa 1 BeIcoTa ToHA. OTpaskeHue 3Byka. MH(pas3Byk u ynpTpasByK.

Hemoncmpayuu.
Habmonenue koneb6anuii Tex Mo JeCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH B Ha TIPY>KHUHE.
Habmonenue BEIHYKICHHBIX KONEOaHUI U pe30HaHCa.
Pacnpoctpanenre npooabHBIX U MOMEPEYHbIX BOIH (Ha MOJACIH).
HabmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AxycTHueckuil pe3oHaHC.
Jlabopamopuuie padomoul u onvimol.
OnpezeneHue 4acTOThl U eproaa KojaeOaHUi MaTeMaTH4ecKOro MasiTHUKA.
OnpeeneHre 4acTOThI U eproia KojeOaHui MPYKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpUOJia KOIeOaHUi MOJIBEIIEHHOTO K HUTU TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBHCUMOCTH Meproa KoineOaHuil Mpy>KHHHOTO MasiTHUKA OT Macchl Ipy3a.
ITpoBepka He3aBUCUMOCTH Teproa KoeOaHui rpy3a, HOABEIIEHHOTO K HUTH, OT MacChl rpys3a.
OmnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD Iepuojia KojaeOaHui MpyKUHHOTO MAasSTHUKA OT MaccChl
rpy3a u )KECTKOCTH MPY>KUHBI.

7. VI3MmepeHme yCKOpPEHHUSI CBOOOHOTO Ma/ICHHUS.

Paznen 10. DiileKTpoMarHuTHoOE 1oJe U 3J1eKTPOMarHMTHbIE BOJIHBI.

DNeKTpOMAarHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3MEKTPOMarHMTHBIX BomH. Ilkama
AIIEKTPOMAarHUTHBIX BOJH. VICTIONIb30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH AJISi COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoa ceera. CkopocThb cBeTa. BoHOBbIE CBOICTBa CBETA.

Hemoncmpayuu.

1. CaolicTBa 3EKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopuvie padomul u onviml.

1. H3ydeHue CBOHCTB AIIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHMIIBHOTO Tee(oHa.

Pa3nen 11. CBeToBbIe sIBJIEHUSI.

JlyueBas monenb cBeTa. Mcrounuku cera. [IpsimonuHeiiHoe pacnipocTpaHenue cBeta. 3aTmenus ComHia
u Jlynsl. OtpakeHnue certa. [1nockoe 3epkano. 3aKoH OTpaXKeHU s CBETA.
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[Ipenomnenne cBera. 3akoH mpenomieHus cBeta. llomHoe BHYTpeHHEE OTpakeHHE CBeTa.
Hcnonb30BaHKe IOIHOTO BHYTPEHHETO OTPAyKEHUS B ONTUYECKUX CBETOBOZAX.

JIunza. Xon myueit B ymH3e. OnTryeckas cucTeMa QoroanmnapaTta, MUKpOCKONa U Tejeckomna. [ a3 kak
ONTUYECKasi cucTeMa. bim3opyKocTh 1 TaIbHO30PKOCTb.

Paznoxxenne 6emnoro csera B criekTp. OnbiTel HetoToHa. Clo)KeHHE CIIEKTpaIbHBIX IBETOB. Jlucnepcns

CBeTa.
Hemoncmpayuu.
1. TlpsmonmHEeHOE pacpoCTpaHEHUE CBETA.
2. OrpaxkeHue cBera.
3. Tlomyyenue u300pakeHHUI B TIJIOCKOM, BOTHYTOM H BBITYKJIOM 3epKaJiax.
4. IlpemomieHue cBeTa.
5. OnTuueckuil CBETOBO/.
6. Xon nydelt B coOuparomiei TMH3e.
7. Xop nmydel B pacCEUBAIOIIEH JIMH3E.
8. Tlomy4yenue n300pakeHUI ¢ MOMOIIBIO JINH3.
9. TlpuHuun neictTBus GoToanmnapara, MUKPOCKOIa H TEJIECKOIa.

10. Mopnens riasa.

11. PaznoxkeHue 6e10ro cBeTa B CIIEKTP.

12. Tlomyuenue 6enoro cBeTa MpH CI0KEHUN CBETa PA3HBIX [[BETOB.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPasKEHHsI CBETOBOIO JIyda OT yIila MaJCHuUs.

2. H3ydyeHue XapaKTEpUCTHK U300paKEHUS MMPEIMETA B TNIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCUMOCTH yIila MPEJOMJICHHs] CBETOBOTO Jyda OT yIyia MaJeHHsl Ha TPaHHIle

«BO3ILyX—CTEKIION.

4. Tlomyuenue U300pakeHU ¢ TOMOIIBIO COOMPATOIIECH JTUH3EI.

5. Omnpenenennie HOKYCHOTO pacCTOSHUS U ONITHYECKON CHJIbI COOMPAIOIIEH JITH3EI.

6. OTBITHI 110 Pa3IOKEHNIO OETIOr0 CBETA B CIEKTP.

7. OBITHI 11O BOCIIPHUSTHIO IIBETA MPEIMETOB MPU WX HAOIOCHUY Yepe3 [IBETOBBIC (PUITBTPEHI.

Paznen 12. KBanToBble ABJICHNS.

OnsiTel Pezepdopaa u nmanerapuas mojens aroma. Mojenb aroma bopa. Mcmyckanue u noriomnienue
cBera aroMoM. KBaHThL. JInHeUaThie CIEKTPHI.

PamnoakruBHOCTE. Ajba, OeTa- 1 raMma-usiydeHus. CTpoeHre aToMHOTO sjpa. HykiioHHast MoJieib
atoMHoOro siapa. M3oronsl. PagroaktuBHbie ipeBpatenus. [leproy nomypacmaaa arToOMHBIX SIIED.

S nepHble peakunu. 3aKOHbI COXPaHEHHS 3aPAJ0BOI0 U MACCOBOTO YHCET. DHEPTHsI CBSI3U aTOMHBIX SIIEP.
CBs13b Macchl 1 3Heprun. Peakuuu cuHTtesa u aenenus saep. Mcrounuku sueprun ConHua v 3BE37.

S nepHas sHepreruka. J[efdCTBUS paOAKTUBHBIX U3IyYCHUM HA JKUBBIE OPTAHU3MBI.

Hemoncmpayuu.
CrexTpsl U3MY4YEHUS U TOTJIONIEHUSI.
CrexTpsl pa3MyHbIX Ta30B.
CnexTp Bomopoza.
Habmonenue TpekoB B kamepe Buibcona.
Pabora cuéTurka MOHU3UPYIONHUX H3ITyUYCHUH.
Perucrpanus nznydeHus: IpUpPOJHBIX MUHEPAJTIOB M ITPOLYKTOB.

JIaﬁopamopnbte padomul u onvimel.

1. HaGmoneHue CIJIONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnemoBaHue TPEKOB: H3MEPEHUE SHEPIUU YACTUIBI IO TOPMO3HOMY NyTH (110 doTorpadusim).

3. MH3mepeHue pamoakTHBHOTO (OHA.

IoBTOpPUTEILHO-00001AIOIIUIT MOTYTb.

[loBTOpUTENBEHO-0000IIAONMI  MOJYJ b MNpeJHA3HA4YEeH JJisl CHUCTeMaTH3alud u  0000IIeHHs
MPEeMETHOTO COJIPIKAHMSI U OIbITa AEATENILHOCTH, MPHOOPETEHHOr0 MPH M3YUYEHUH BCero Kypca (hU3WKH, a
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TaK>Ke 715l TOATOTOBKH K OCHOBHOMY T'OCYZapCTBEHHOMY 9K3aMEHY M0 (PU3UKE JIJIsi 00yJaroInXCs, BIOPaBIIMX
ATOT y4eOHBIN IIPeMET.

[Ipu n3ydeHnn TaHHOTO MOAYJS PeAM3yIOTCS M CUCTEMATU3UPYIOTCS BUIIBI AESTEIbHOCTH, HA OCHOBE
KOTOPbIX 0OecreunBaeTcsl JOCTHKCHHE MPEAMETHBIX W MeETalpeJMETHbIX IUIAHUPYEMBIX pPE3yJIbTaToB
o0yueHus, (GopMHUpyeTCsi eCTECTBEHHOHAYYHAsl I'PAaMOTHOCTB: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHHS
SBJICHUH MIPUPOBI U TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBSICHATEH (DH3UUECKHE SBICHUS, IPUMEHSS TIOTydIeHHbBIC
3HAHUS, pelIaTh 33J]a4, B TOM YMCJIe KAUECTBEHHBIE U SKCIIEPUMEHTAJIEHBIE.

IIpyHUMIIMATBEHO AEATEIBHOCTHBIM XapakTep OAHHOTO pasliefla peaau3yercss 3a CY€T TOro, 4To
o0yyaroniyecs BBIMOIHSIOT 3aJJaHus1, B KOTOPBIX UM TIpe/Jiaraercs:

Ha OCHOBE TMOJyYEHHbIX 3HAHWH PACIIO3HABATH W HAYYHO OOBICHATH (HU3UYECKHE SIBICHUS B
OKpY Karolle MpUPOAE U MOBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh HAYYHBIC MCETOABLI HMCCJICIOBAHHA (I)I/ISI/I‘IeCKI/IX SIBJ'IGHI/H\/'I, B TOM YHUCJIC OJIA MPOBECPKU
TUIIOTE3 U NTOJYUYCHHUA TCOPETUUCCKUX BBIBOIOB;

OOBSICHATh HaydHbIE OCHOBBI HanOoOlee BaXKHBIX JOCTMD)KEHHH COBPEMEHHBIX TEXHOJIOTMH, HampuMmep,
[IPAKTUYECKOTO HCIIOJIb30BaHMSI PA3IMUHBIX MCTOUYHUKOB HSHEPrMM HA OCHOBE 3aKOHA IIPEBpAllEHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUU.

IVNTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Uzyuenne ¢u3nkn Ha ypOBHE OCHOBHOTO OOMIEro oOpa3oBaHWs HAMpaBlICHO Ha JIOCTHKEHHE
JMYHOCTHBIX, METAPEIMETHBIX M IIPEIMETHBIX 00pa30BaTEIIFHBIX PE3yIIbTATOB.
B pesynbrate nzydenus QUMK Ha YPOBHE OCHOBHOTI'O 00OIIEro 00pa3oBaHUs y 00ydJaromerocs 0yayT

c(hopMHUPOBaHBI CIEAYIONINE IMYHOCTHBIE PE3YJIbTAThI B UACTH:

e 1) narpMoTH4eCKOro BOCIIUTAHUS:

® - IPOSIBJICHHE MHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSHHEO POCCUUCKOW (DPM3MUYECKON HAYKH,

® - [ICHHOCTHOE OTHOIIIEHHE K JOCTUKEHHUSM POCCHACKUX YIEHBIX-(DU3UKOB;

e 2) rpakIaHCKOIr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

® - TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCY>KJIEHHH OOIIECTBEHHO 3HAYMMBIX W STHYECKUX MpoOiem,
CBSI3aHHBIX C IPAKTUYECKUM PUMEHEHUEM JTOCTHXKEHUN (DU3HUKHY;

® - OCO3HAHHUE BAKHOCTH MOPAJIbHO-3TUYECKUX MPHHLHUIIOB B IESTEIBHOCTH YIEHOIO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS

® - BOCIPHSTHE ICTETHYECKHX KauecTB (DPU3MUECKOM HAyKu: €€ TapMOHMYHOTO MOCTPOEHHMS, CTPOT'OCTH,
TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI'0 MO3HAHMUS:

® - OCO3HaHME LIEHHOCTH (PM3MIECKON HAyKN KaK MOIIIHOTO MHCTPYMEHTA MIO3HAHHUS MUPA, OCHOBBI PAa3BUTHS
TEXHOJIOTH, BAXKHEHIIEN COCTABIIAIOIIEN KYIbTYPbL;

e - pa3BUTHE HAYYHOH JIOO03HATEILHOCTH, HHTEPECA K UCCIIEIOBATENbCKOMN NESITENbHOCTH;

e 5) ¢opMupoBaHNs KyJIbTYPbI 310POBbSI H YMOLMOHATBHOIO 0JIATONIOIYYHSI:

® - O0CO3HAaHHE LIEHHOCTH 0€30MmacHoro obpasza *KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaKHOCTH
npaBuJl 0€30IMacHOTO TOBEJCHHUS Ha TpPAaHCIOPTE, Ha J0porax, C OJJICKTPUYECKUM U TETUIOBBIM
000pyZOBaHHEM B IOMAIHUX YCIOBUSX;

e - c(hopMUPOBaHHOCTH HaBBIKA pedeKCHH, MPU3HAHKUE CBOErO MpaBa Ha OIMIMOKY M TaKOro Ke IpaBa y
JIpyroro 4ejaoBeKa;

e 6) TpyA0BOIo BOCTIMTAHUS:

® - aKTHBHOE YYacTHe B PEUICHUH MPAKTHUUYECKHX 3aj]a4 (B paMKax CEeMbH, 00pa30BaTeIbHON OpraHn3aliH,
ropoja, Kpast) TeXHOJIOTHYECKOH 1 COIMAIBHON HAITPABJICHHOCTH, TPEOYIOIIMX B TOM YN CIIE U (PU3NIECKUX
3HAHMWH;

® - UHTEpEC K MPaKTHIECKOMY U3yUYeHHU0 Mpodeccui, CBSI3aHHBIX ¢ PU3UKOH;



e 7) 3KO0JIOrHYeCKOr0 BOCTIUTAHMS :

e - OpUEHTAalMs Ha MPUMEHEHHE (PU3NIECKUX 3HAHUH I pelIeHns 3a7a4 B 00JacTH OKPYXKAIoLIel cpeibl,
MIJIAHUPOBAHUS MIOCTYNKOB U OLIEHKH UX BO3MOXKHBIX IOCIEICTBHUH ISl OKPYKAIOIIEH CpENbI;

® - OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIEM U ITyTel X PELIeHHS;
e 8) aganTanum K N3MEHSIIOIIAMCSH YCJIOBHMAM COUMAIBHONH U MPUPOIHOM Cpebl:

e - TOTpeOHOCTH BO B3aWMOACHCTBUHM TIPH BBHINOJHEHHH WCCICJOBAHUM M TPOEKTOB (PH3MIECKOI
HaNpaBJIeHHOCTH, OTKPHITOCTD ONBITY M 3HAHUIM APYTHX;

o - IIOBBIIICHUEC YPOBHHA CBOEH KOMIIETEHTHOCTH qyepe3 MPAKTUUCCKYIO NCATCIIbHOCTD,

e - mOTpeOHOCTH B (POPMHUPOBAHNK HOBBIX 3HAHWM, B TOM YHCIIe (POPMYIHPOBATH UICH, TIOHSTHS, THIIOTE3bI
0 (pu3rUecKux 00BEKTaX U SBJICHHSIX;

® - OCO3HaHHME JCPUIIUTOB COOCTBEHHBIX 3HAHHMI U KOMITETEHTHOCTEH B 00J1aCTH (DM3UKH;

® - [UIAHMPOBAHHE CBOETO Pa3BUTHsI B IPHOOPETEHUH HOBBIX (PM3NUECKUX 3HAHUM;

o - CTPEMIJICHUEC aHAJIM3UPOBATH U BBIABJIATHL B3aUMOCBA3U IPUPOAEI, O6IHeCTBa 1 53KOHOMHKH, B TOM YHCJIE C
HCII0JIb30BAHUECM (1)I/I3I/IIICCKI/IX 3HaHHﬁ;

® - OICHKA CBOMX JCHUCTBUU C Y4ETOM BIMSHHS Ha OKPYXAIONIYI0 CpEay, BO3MOXKHBIX TJIOOATBHBIX
ITOCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHus mporpamMMmbl MO (U3KMKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuarommerocss OyayT chopMHpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThbl, BKIIOYAIONME IT03HABATEIbHBIC
YHUBEpCaJbHbIE YUeOHbIe NEHCTBUS, KOMMYHHKATHBHBIE YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHS, PETYISATHBHBIC
YHHBepcaJbHbIe yueOHbIe NeHCTBHUS.

ITo3HaBaTeIbHBIE YHuBepcCajibHbIE y‘leﬁl{ble JeicTBUs

Ba3oBble Joruueckue AeHcTBHSA:

BBISIBIISITH M XapaKTePH30BaTh CYIIECTBEHHBIC ITPH3HAKH OOBEKTOB (SBIICHUN );

yCTaHABJIMBATh CYIICCTBEHHBIH MPU3HAK KJIACCH(PUKAIIMKI, OCHOBaHUS JIsi 0000IICHNUS U CPAaBHECHHS,
BBISIBJISATH 3aKOHOMEPHOCTH H POTHBOPEUHS B PACCMaTPHBACMBIX (DaKTaX, TAHHBIX H HAOIIOICHUSX,
OTHOCAIINXCA K (bI/ISI/I‘ICCKI/IM SABJICHUSAM,

BBIABJIATE NMPUYMHHO-CICACTBCHHBLIC CBA3W IIPU U3YUYCHUU (bI/ISI/I‘IeCKI/IX SIBIGHUNA U IMpouecCCoB,
JIeNaTh BBIBOJBI C HCIIOJIB30BAaHMEM JCTYyKTHBHBIX W MHIYKTUBHBIX YMO3AKIIOYCHHUH, BBIIBHTATH
THIIOTE3bI O B3aUMOCBS35X (DU3MYCCKUX BEJIMYNH;

CaMOCTOSITEIILHO BEIOMPATh crloco0 peleHns yaeOHol pusnieckoit 3ana4un (cpaBHEHNE HECKOILKUX
BAapHUAHTOB DEIICHHS, BHIOOP HaMOOJee MOAXOMAIIETO C YY4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPHUTEPUEB).

Ba3oBble uccienoBareJibCKue 1eHCTBUA

HCIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKUM HHCTPYMEHT TIO3HAHMS,

IPOBOJIUTh IO CaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECJOKHBIA (QHU3NICCKHUI
9KCTICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (DH3UUCCKOTO SIBIICHHUS;

OIICHHUBATh HAa MIPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMAIIHIO, MTOTYUYCHHYIO B X0J1€ HCCIICAOBAHUS
WJIN SKCTIEPUMEHTA;

CaMOCTOSITENILHO  (hOPMYJIUPOBaTh OOOOIIEHHS H BBIBOJALI 110 pPE3yJbTaTaM TMPOBEAEHHOTO
HAOJTFO/ICHUSI, OIIBITA, HCCIICIOBAHHUS,

IIPOTHO3UPOBATH BO3MOXKHOE JalibHElIIIee Pa3BUTHE (PU3MUYCCKUX MPOIECCOB, a TAKXKE BBIIBUTATH
MIPEMONIOKEHNST 00 X Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:



MPUMEHSTH Pa3JIMYHbIC METO/Ibl, HTHCTPYMEHTHI U 3aIIPOCHI IPH MTOUCKE M 0TOOpe MH(MOPMAITHU WITH
JAHHBIX ¢ YYETOM MPEIOKESHHON yueOHON (hU3MUECKON 3a/1a4H;

aHaJM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(POPMAITUIO PA3IMYHBIX BUIOB U (HOPM
MPE/ICTABIICHHS,

CaMOCTOSITENIFHO BEIOMPATh ONTUMANBHYIO (hopMy Mpe/cTaBieHnst THGOPMALUK U WILTIOCTPUPOBATH
pelaemble 3a7a41 HECIOKHBIMU CXEMaMH, JMarpaMMaMi, HHOW TpaduKoi U MX KOMOHHAIIHASIMH.

KOMMyHl{KaTPlBHbIe YHuBEpCaJbHbIC y‘leﬁl—lble JefcTBUs:

B XOJI¢ 00CYXKIIeHUs yUeOHOro Marepuaa, pe3ysibTaToB JabopaTOPHBIX paOOT U MPOSKTOB 3371aBaTh
BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHHE 337auu
1 TIOJIJIepKaHNe OJIar0XKeNaTeIbHOCTH OOIIEHS,

COIIOCTAaBJAITh CBOU Cy)KJIeHI/IH C Cy)K}IeHI/IHMI/I ,ZIpyFI/IX y‘-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTB
pasnuyre ¥ CXOJCTBO TTO3UIINIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

NyOJNMYHO TPEJACTABIATh PE3yJbTAaThl BBITOJIHEHHOTO (DU3UYECKOTO ONbITa (IKCIIEPUMEHTA,
HCCJICZIOBAHMS, TPOCKTA);

MOHUMATh M UCIONB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBHIYAIbHONW PaOOTHI MPH PElICHUU
KOHKPETHOH (PU3HIECKOI MPOOIIeMBI;

MIPUHUMATH IIEJIM COBMECTHOW JEeSATELHOCTH, OPraHW30BBIBATH NEHCTBUS 10 €€ JOCTHIKEHUIO:
pacIpeneNsiTh PO, 00CYXIaTh MPOIIECCHl U Pe3yIbTAaThl COBMECTHON padOoThI, 0000IIATE MHEHUS
HECKOJIBKHUX JIFOMEH;

BBINIOJTHATEH CBOIO YacCTh pabOTHI, JOCTUrasi KAYeCTBEHHOTO Pe3yJIbTaTa 110 CBOEMY HallpaBJICHUIO U
KOOPIIMHUPYS CBOU NEHCTBUS C JPYTUMHU YJICHAMU KOMAH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OONMH TPOAYKT IO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(OpMYIIMPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSL

PerynsiTuBHBIe yHMBepCcaJbHbIE yYeOHbIe AelcTBHA

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CHTYalUsX, TPEOYIOINX AJIsl PelieH usl (PU3nIecKux
3HAHUH;

OPHEHTUPOBATHCS B PA3IMUHBIX NOAXOJAX NPUHSATUSA pPELIeHWH (MHAWBUIYaJbHOE, NPUHSITHE
pellieHHs] B TPYIIIe, IPUHATHE PEIICHUH TPYIIOoN );

CaMOCTOSITENIBHO COCTAaBJIATh AJITOPUTM pelieHus] GU3MYECKON 3aJaun WM TJ1aHa MCCIIEAO0BAHUS C
y4ETOM HMMEIOLIMXCSA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpellaraeMbie
BAPUAHTHI PELICHUIA;

JiesaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3@ PELICHHE.

CaMOKOHTPOJ'IL, IMOUMOHAJLHBIN HHTEJJIEKT:

J1aBaTh aJeKBaTHYIO OLICHKY CUTYallU U MPeJiaraTh IiaH e€ N3MEHCHNUS;

OOBSCHATh TPUYUHBI TOCTHKCHUS (HEIOCTHIKCHHSI) Pe3yJIbTaTOB NEATCIHHOCTH, TaBaTh OICHKY
prOOPETEHHOMY OITBITY;

BHOCHTB KOPPEKTHBBI B JICSTEILHOCTH (B TOM YHCIIE B XOJ] BBIIOJIHEHHUS (DU3MUECKOTO CCIICTOBAHMUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILHMXCS CHUTYAalMi, YCTaHOBJICHHBIX
OIIMOOK, BO3HUKILHX TPYAHOCTEH;

OlICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIH U YCIOBHSIM;

CTaBHUTH ce0sl Ha MECTO JIPYTOro YeJIOBEKa B XO/I€ CIIOpa WK IMCKYCCUH Ha HAYYHYIO TeMY, TOHUMaTh
MOTHBBI, HAMEPEHHS U JIOTHKY JPYToro;

NpU3HABaTh CBOE MPABO Ha OIMIMOKY MPH PEIICHHH (HU3MYECKHX 33]a4 WM B YTBEPXKACHHIX Ha
Hay4HbIE TEMbI H TAKOE K€ TIPaBO JAPYroro.



NNPEIMETHBIE PE3YJIBTATHI

K xoniy oOyuenuss B 7 kJjacce MpeAMeTHBIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBaHHOCTH Y 00YUAIOIINXCSl YMEHHUI:

HCIIONIb30BATh MOHATHUS: (PU3UMIECKUE U XUMHIECKHE SBJICHHS, HAOIIOICHNE, SIKCTIEPUMEHT, MOZEIb,
TUMOTEe3a, €IMHUIBI (DU3UUECKUX BEJIMYWH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS BEILECTBA
(TBEpmoe, kmaKoe, ra3000pa3HOE), MEXaHWMYECKOe [BIDKEHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHS, PABHOACHCTBYIOIIAs CHuia, aedopMarus (yrnpyras, miacTHIeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (A y3uns, TEIUIOBOE IBMYKEHUE YacTHUI] BEIIECTBA, PABHOMEPHOE IBHIKEHHE,
HEpPaBHOMEPHOE [IBUXKCHHE, HMHEPLUS, B3aUMOACWUCTBHE TEJ, paBHOBECHE TBEPIABIX Tl C
3aKpEIJIEHHOW OChIO BpallleHUd, Nepejadya JaBjeHUs TBEPAbIMU TEIaMH, KUAKOCTSIMH M ra3aMu,
aTMoc¢epHoe AaBJeHUE, MJIaBaHUE TeJl, MPEeBPALICHUS] MEXaHUYECKOH SHEPIUH) MO ONMHMCAHHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JAaHHOE (PU3NUECKOE SIBJICHHE;
pacro3HaBaTh MPOSIBICHUE W3yYEHHBIX (PM3UYECKUX SIBJICHUH B OKPY)KAIOIIEM MHpPE, B TOM UYHCIE
(usnveckue SBJICHUS B IPUPOJE: IPUMEPH JBIKEHHUS C Pa3MYHBIMH CKOPOCTSMH B JKUBOH U
HEXWBOW PUPO/IE, IeHCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE, BIUSHNUE ATMOC(HEPHOTO JaBIICHUS
Ha ’KUBOI OPraHu3M, IJIaBaHKE PbIO, pbIYary B TeJie YesIOBEKa, IIPH 3TOM MEPEBOIUTH IPAKTHIECKYTO
3aj1aqy B yueOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3NYECKUX SBIICHUI;
OIKCBHIBAaTh M3YYCHHBIE CBOMCTBA Tel U (DYU3NUECKUE SIBJICHHS, UCTIONB3Ys (PU3MUECKUE BETMUMUHBI
(Macca, 00bEM, TIIOTHOCTD BEIIECTBA, BPeMs, IIyTh, CKOPOCTh, CPEIHSIA CKOPOCTh, CHJIa YIPYT'OCTH,
CHJIa TSDKECTH, BEC TeJla, CUJla TPEHNU S, JaBlieHHue (TBEPAOTO Tela, XKUJKOCTH, Ta3a), BHITAIKIBAIOIIAS
CHJIa, MeXaHW4YecKas pabora, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI, KOI((HUINUEHT MOJIE3HOr0
JEWCTBUS MEXaHU3MOB, KUHETHYECKas U IOTEHLHAaJbHAs SHEPrusi), IpU ONUCAHUHU IPaBUIIBHO
TPaKTOBaTh (PU3MUECKUIA CMBICI HCIIOB3yEeMbIX BEJTMYUH, UX 0003HAUEHHSI U €UHULIBI (DU3HUECKIX
BEJIMYMH, HAXOAUTh (HOPMYIIBI, CBSA3BIBAIOINME MAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYrHMU
BEJIMYMHAMH, CTPOUTH IPpaUKH N3yIE€HHBIX 3aBUCUMOCTEH (DU3MUECKUX BEMYNH;

XapaKTepr30BaTh CBOWCTBA Tell, GPU3MUECKHE SIBIICHUS U MPOLECCHI, HCIOIB3YS MPaBUia CIOXKECHHUS
cui (BIOTh OMHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO PaBHOBECHS
pbiyara (010Ka), «30JI0TOE MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS! MEXaHWYECKOW SHEpPIuu, Mpu
9TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIMUCHIBATH €0 MATEMAaTUIECKOE BhIPAKEHHE;
OOBIICHATH (PU3HMUYECKHE SIBJICHUS, TIPOLIECCH] 1 CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISIT NPUUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTD
o0BsicHEHHE U3 1—2 JIOTUYECKHUX IIaroB ¢ OMopoi Ha 1—2 N3y4eHHBIX CBOWCTBA (M3NUECKUX SIBJICHUM,
(u3HYIeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemwiath pacu€rHble 3afayn B 1—2 AeHCTBHs, WMCHOJB3Ys 3aKOHBI M ()OPMYIBI, CBS3BIBAIOLIUC
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJadyd 3alUChIBaTh KPATKOE YCIIOBHE,
MOJICTABIATh (PU3MUECKUE BEIMYHMHBI B (POPMYJIBI U HMPOBOAUTH PacdETbl, HAXOAUTH CIIPABOYHBIC
JlaHHbBIE, HEOOXOMMBbIE JIs peLIeHHs 33/1a4, OLCHUBATh PEATUCTHYHOCTD NOTyYeHHON (PH3HIECKON
BEJIMYMHBL;

pacmo3HaBath podIeMbl, KOTOPbIE MOKHO PEIIUTH MPH TOMOIIH (PU3HUECKIX METOIOB, B ONMCAHUN
HCCIICZIOBAaHUS  BBIICJIATH  IPOBEpsieMOe  MPENOoNoKeHHe  (TUIoTe3y),  pasiudarb U
MHTEPIPETHPOBATH MOIYYEHHBINA PE3yJIbTaT, HAXOIUTH OMIMOKU B XOJI€ OIBITA, IeNIaTh BHIBOABI IO
€ro pe3yJbTaTaM;

MPOBOUTH ONBITHI MO HAOMIOACHUIO (U3MUYECKUX SBICHUH WM (U3MYECKUX CBOWMCTB TEN:
(GopMynHpOBaTh TPOBEpSEMBbIE IPEANONOKEHHS, COOMpAaTh YCTAHOBKY U3 IPEIJIOKEHHOTO
000pYIOBaHMSI, 3AUCHIBATH X0/l OMBITA U (OPMYITUPOBATH BHIBOIIBL;

BBIIOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUSI, BpEMEHH, MACChI TeJia, 00bEMa, CHIIBI U TEMIIEPATYpPbI
C UCIIOJIb30BaHNEM aHAJIOTOBBIX M I (PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS TPUOOPOB C YUETOM
3aJJaHHOI aOGCOTIOTHON MOrPEITHOCTH N3MEPEHUIL;



MPOBOJUTH HMCCIEJOBAHHE 3aBHCUMOCTH OJHOW (PM3MYECKOM BEIWYMHBI OT JPYrod c
UCIIOJIb30BaHUEM TIPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IIyTH PAaBHOMEPHO JABHXKYIIETOCS Tela OT
BPEMEHH [IBUKEHHS TeJa, CHJIBl TPEHHsl CKOJIBXKEHHS OT Beca Tella, KadecTBa 00pabOTKh
[IOBEPXHOCTEH TeNl W HE3aBUCHMOCTU CHJIBI TPEHHUS! OT IUIOLIAIN COINPHUKOCHOBEHHS TEJN, CHIIBI
YIPYTOCTH OT YJUTMHEHUSI MPYKUHBI, BEITATIKUBAIONIEH CHITBI OT 00bEMa MOrpyKEHHOW YaCTH Tella U
OT TUIOTHOCTU J>KHJIKOCTH, €€ HE3aBUCHMMOCTH OT IUIOTHOCTH TeNa, OT TIYOHMHBI, HA KOTOPYIO
IIOTPY>KEHO TEJI0, YCIOBUH IUIABaHMS TeJl, YCIOBUM PaBHOBECHS pbluara U 0JIOKOB), y4acTBOBATh B
IIJJAHUPOBAHMHN Y4E€OHOrO HCCIIeOBaHMS, COOMPATh YCTAHOBKY M BBINOJIHSTH M3MEPEHUS, CIEAYs
PEIOKEHHOMY TUIaHY, GUKCHUPOBATh PE3YJIbTATHI MOyYCHHOM 3aBUCUMOCTH (PU3NYECKUX BEITMUUH
B BUJIE MTPEITIOKEHHBIX TAaOJIUII ¥ TPpaUKOB, AEIaTh BBIBOIBI 110 PE3yIbTaTaM MCCIICT0BAHMS;
MIPOBOJUTH KOCBEHHBIE H3MEPEHUsl (U3MYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA XUIKOCTH MU
TBEPIOrO TEJIA, CUJIA TPEHUS CKOJIbKEHUS, IaBJICHUE BO3/lyXa, BHITAJIKUBAIOILAs CUJIA, AEHCTBYIOIIAs
Ha MOTPYXEHHOE B XHMJKOCTb TEJO, KOAPQUIUEHT MOJE3HOr0 AEHCTBUS MPOCTHIX MEXaHHU3MOB),
Clenysl IpeJIOKEHHON HHCTPYKIUH: IPH BBITIOJIHEHUH U3MEPEHUM cOOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUMCIIATH 3HAUE€HUE UCKOMON BEJIMUMHBI;

co0II01aTh IpaBHJIa TEXHUKK 0€30I1acHOCTH MpH padoTe ¢ 1adopaTOpHBIM 000pyJ0BAaHHEM;
yKa3plBaTh NPUHLMIIBI JICHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOIIAIOIINECS COCYJbl, OapOMETp, phlvar, MOJBMXKHBIA W HEMOJBUXHBIA OJIOK,
HAaKJIOHHAS MIJIOCKOCTB;

XapaKTepU30BaTh MIPUHLIUIIBI ICHCTBHUS H3y4EHHBIX IPUOOPOB U TEXHUYECKUX YCTPOIHCTB C OMOPOi
Ha UX ONMCaHMs (B TOM YHCJIE: MOMIMINIHUKH, YCTPOMCTBO BOLONPOBOJA, THAPAaBINYECKUN Mpecc,
MaHOMETP, BLICOTOMED, TIOPIIHEBO HACOC, apeOMETP), HCIOIB3YS 3HAHUS O CBOMCTBaX (DH3MUECKUX
SBIICHUH 1 HEOOXO0AUMBIE (PH3MYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJNUTE TPHUMEPHl (HAXOOUTh HH(MOPMAIMIO O TMPHMEpPax) MPAKTHIECKOTO HCIOIb30BAHUS
(u3nUecKkuX 3HaHWI B TIOBCEJHEBHOHN XW3HHU AJIs1 oOecriedeHus: O€30MacHOCTH MPU OOpaleHnH C
npubopaMi W TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHS 300POBbsI M COONIOJCHHS HOPM
9KOJIOTMYECKOTO IIOBEACHUS B OKPYKaIOIIEH Cpene;

OCYIIECTBIIAITH OTOOpP HMCTOYHMKOB WHQpoOpManuu B IHTepHeTe B COOTBETCTBUU C 3a/JaHHBIM
ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOLMXCS 3HAHUM U ITyTEM CPaBHEHUS Pa3IMIHbIX HCTOYHHKOB
BBIJIENATH HH()OPMAIINIO, KOTOPAst SIBJISETCS MPOTUBOPEUMBON HITH MOXKET OBITH HETOCTOBEPHOM;
UCITOJIb30BaTh MPU BBIMOTHEHNUH YUeOHBIX 33IaHUH HAYYHO-TIONYIIPHYIO JINTEpaTypy GU3NIECKOTO
COIEpXaHUs, CIPaBOYHBIE MaTepuaibl, pecypchl ceTh VHTepHET, BIaAeTh NpuéMamMu
KOHCIIEKTHPOBaHUSI TEKCTA, Mpeo0pa3oBaHus MH(OPMAILIMK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIC KpaTKUE MUCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHHKOB
nHpopManun (PU3NUECKOro COACp)KaHUs, B TOM YHMCIIC MYOIMYHO JeNiaTh KpPaTKue COOOLICHHUS O
pe3yabTaTax MPOEeKTOB MM Y4eOHBIX HCCIIEA0BAHUM, IPU 3TOM I'PaMOTHO UCIIOIb30BaTh U3YUYCHHBIN
MIOHSTUIHBIN anmapar Kypca (pU3MKu, COMPOBOXKAATH BHICTYIUICHHE PE3CHTALHCH;

IIPH BBHINOJIHEHUU y4eOHBIX MPOEKTOB M HCCIECAOBAHUN paclpeAessTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUH C IIOCTABJICHHBIMH 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM I1JIaHa AEHCTBUM, aIeKBaTHO
OLICHUBAaTb COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTH TPYNIbI, BBICTPAaUBaTb KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBUE, YUUTHIBasI MHEHHUE OKPY>KAIOLINX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
c(hOopMHUPOBaHHOCTH Y 00YUAIOIINXCSl YMEHHUH:

HCIIOJIb30BAaTh TOHSTUS Macca U pa3MEPbl MOJEKYJ, TEIJIOBOE JBU)KEHHE aTOMOB WM MOJICKYI,
arperarHble COCTOSIHUSI BEIECTBA, KPUCTAIUIMYCCKAE W aMOpQHBIE Tela, HACHIICHHBIA |
HEHACHIIICHHBIH Map, BIaXKHOCTH BO3TyXa, TEMIIEPATYypa, BHYTPEHHSIA 3HEPIUsl, TEIJIOBOU IBUTaTEIIb,
JJIEMEHTAPHBIN JJEKTPUYECKUA 3apsf, JJIEKTPUYECKOE I10Je, TPOBOJHUKA W AUDIIEKTPUKH,
MMOCTOSIHHBIN 3IEKTPUYECKUM TOK, MATHUTHOE T10JIE;

pas3nuyaTh sBJICHUS (TEIJIOBOC pacIIMpPEHUE M CXKaThe, TeIionepesada, TCIJIOBOS pPaBHOBECHE,
CMayuBaHUE, KaNWUISIPHbIC SIBIICHUS, WCIApPEHHE, KOHACHCALMS, IUIaBJICHHE, KPUCTAILIM3aLus



(oTBepaeBaHue), KHUIEHWE, TeIUonepeaaya (TEeIJIONPOBOAHOCTh, KOHBEKLMS, HW3Iy4YCHHE),
JNMEKTPU3ALUSA TEJ, B3aUMOJACHCTBHE 3aps/oB, NEHCTBUS AIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MArHUTOB, JIEHICTBUE MAarHUTHOTO MOJS HAa TPOBOJHUK C TOKOM,
ANIEKTPOMAarHUTHAs WHAYKIHS) [0 OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SBICHHUE;

pacmo3HaBaTh MPOsIBICHUE U3yYEHHBIX (PU3MYECKUX SIBIICHUH B OKPYXAIOIEM MHPE, B TOM YHCIIE
¢u3MyecKue SBICHUS B IIPHPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KalMJULIPHBIC SBJICHUS B TIPHPOJIE,
KpHUCTaJUIBl B IIpupoae, usnydenue ConHia, 3aMep3aHue BOA0EMOB, MOpPCcKUe Opu3bl, 00pa3oBaHUe
pOCBHI, TyMmaHa, WHEs, CHera, 3JIeKTpHYEeCKHEe SIBIIEHHS B arMochepe, JSIIEKTPUYECTBO JKHBBIX
OpraHM3MOB, MATHUTHOE TI0JIe 3eMITH, Ipeii( MoIFoCcoB, pOJIb MArHUTHOTO MOJIS JUIS )KU3HU Ha 3eMIIe,
MOJISIPHOE CHSIHME, TPU ITOM [EPEBOAUTH MPAKTUYECKYIO 3aAady B Y4eOHYIO, BBIACTTH
CylIeCTBEHHbIE CBOWCTBA (TPU3HAKH ) PUBMUECKUX SBJICHHI;

OIMUChIBATHL U3YYCHHBIC CBOMCTBa Tel U (I)I/ISI/I‘IeCKI/Ie ABJICHUSA, HCIIOJIB3Ys (bl/ISI/IquKI/Ie BCJIMYHUHBbI
(TemmnepaTypa, BHYTPEHHSSI DHEPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA,
yJelibHasl TEIUIOTa IUIABJICHNS, yelbHas TEIUIoTa MapooOpa3oBaHMs, y/elIbHasl TEIIOTa CrOPaHUs
TOIUTMBA, KOX(PQHULUMEHT IOJIE3HOT0 ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAS BIAXHOCTh
BO3yXa, OJJIEKTPUYECKUH 3apsl, cuja TOKa, JJIEKTPUYECKOE HANPSKCHUE, COMPOTHBIICHHUE
IIPOBOJIHHKA, Y/I€IbHOE COPOTHBIICHUE BEIIECTBA, Pab0Ta U MOIHOCTD 3JIEKTPUUECKOT0 TOKA), TIPH
OIMCaHWW TPABWJIBHO TPAKTOBATh (PU3MUECKUIl CMBICT MCIOJNb3YEMBIX BEIMYWH, 0003HAYEHUS H
eAMHUIB!l (U3MYECKUX BEIMYMH, HAaXOOUTh (HOPMYJBI, CBA3BIBAIOIIME MNAHHYIO (PUIHUECKYIO
BEJIMYMHY C APYTMMH BEJIWYMHAMH, CTPOMTH TpaMKM H3YYEHHBIX 3aBHCUMOCTEH (U3MuecKux
BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (HU3UUECKHE SBJICHHS M TIPOLECCHI, HCIONb3ys OCHOBHBIC
MOJIOKEHHUST MOJICKYJIIPHO-KUHETHIECKOW TEOPUH CTPOCHHS BEIIECTBA, MPHHIMIT CYIEPIO3UIINI
nosnel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsijia, 3akoH OMa /i1 y4acTKa LeNH, 3aKOH
Jlxoyns—JIeHna, 3aKoH cOXpaHEHHsI SHEPIHH, IIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA
1 3aIUCHIBATh €r0 MaTeMaTHYECKOe BBIPaKEHHUE;

OOBSICHATh (hU3MYEecKHe MpOoIecChl M CBOWCTBA Tell, B TOM 4YHCI€ M B KOHTEKCTE CHTYyalui
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NPUYMHHOCICJCTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHHE 13 1—2 TOTUYECKUX IaroB C OMOPOii Ha 1 —2 N3y4YEeHHBIX CBOMCTBA (PM3NIECKUX SIBICHUN,
(hu3HIeCKUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

peliath pacuéTHble 3a7auyd B 2—3 JCHCTBHS, MCIIONB3YsA 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINC
(¢u3nveckue BENMYMHBI: HA OCHOBE aHaju3a YCJOBHS 3aJayd 3allChiBaThb KPAaTKOE YCIOBHE,
BBIABJIATH HEAOCTATOK JAHHBIX JIA PCHICHUA 3a/1a4U, BBI6I/IpaTI) 3aKOHbI U (I)OpMy.]'H)I, HeO6X021PIMI)Ie
IUTs €€ pelIeHHs], TPOBOAMUTH PACUETH M CPABHUBATH MOJIyYEHHOE 3HaYCHUE (PU3MIECKOM BETUUMHBI
C U3BECTHBIMH JAHHBIMU;

pacno3HaBaTh NPOOIEMBI, KOTOPIE MOYKHO PEIIMTH IPH MOMOIIN (PU3NYECKUX METOJIOB, UCIIOIb3YS
OIMCaHWEe HCCICAOBAHMs, BBIACIATH IPOBEPSEMOE IPEINOIOKEHUE, OLUEHUBATH IMPABHIBHOCTD
MOpsi/IKa MPOBEICHNS UCCIICI0BAHUS, IeTIaTh BBIBOJIBL;

IPOBOJIUTH OMBITH 10 HaOMIOAEHMIO (U3MYECKUX SBICHUH MM (U3MYECKUX CBOMCTB Tell
(KanuJUIIpHBIE SIBJICHUSI, 3aBHCUMOCTH JaBJICHUS BO3yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH
mporecca OCTHIBAaHMSI M HArpeBaHusl MPH HM3IyYECHHH OT LIBETa H3Iydamoue (MOoriouaromei)
MTOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJIBI OT TEMITEPATYPhI KUIAKOCTH U IUIOMIAIH €€ TIOBEPXHOCTH,
JNIEKTPHU3ALMs TEN W B3aMMOJICHCTBHE SJIEKTPUUYECKUX 3apAJOB, B3aUMOJCHCTBUE MOCTOSHHBIX
MarHUTOB, BU3yaJIM3alMsl MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB, JIEWCTBHSI MATHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOBHUIATEISI IOCTOSHHOIO TOKA):
(dhopMynupoBaTh MpPOBEPSEMBIE MPEAINOIOKEHHs, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
000pYIOBaHMSI, OMTUCHIBATH XOJI OTBITA U (DOPMYIMPOBATH BHIBOJLI,



®  BBINOJHATH NPSAMBIC U3MEPEHUsT TEMITePaTypbl, OTHOCUTEIBHOM BIIQYKHOCTH BO3/IyXa, CHJIBI TOKa,
HAINpsHKEHUSI C MCIOJIB30BAaHMEM AHAJIOTOBBIX NPHOOPOB M JAaTYMKOB (DU3MYECKUX BEIMYUH,
CpaBHHBATh Pe3yJIbTaThl U3MEPEHHH C yUETOM 3a/laHHOW aOCOFOTHOW TOTPEIIHOCTH;

® TMPOBOJUTH HCCIEOBAHUE 3aBUCHMOCTH OJHONH (U3WYECKOM BEIMYMHBI OT Jpyrod ¢
WCIIONIb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS MPOBOJHHMKA OT €ro JUIMHEI,
TUTONIA/IM TTOTIEPEYHOTO CEYCHHUS U YIICIIBHOTO COMPOTUBIICHHS BELIECTBA MPOBOIHHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOAHUK, OT HANPSDKEHUS Ha TIPOBOJHUKE, UCCIIEJOBAaHNE TTOCIIEJOBATEIEHOTO H
MapajuIebHOr0 COSMHEHNI MPOBOIHMUKOB): TUIAHUPOBATH MCCIIEIOBaHNE, COOMPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUS, CIeNys MPEIOKEHHOMY TUIaHy, (MKCHPOBATh PE3yJIbTaThl MOTyYCHHON
3aBUCHMOCTH B BHI€ TaOJHII ¥ TPa(UKOB, eNaTh BHIBOABI 10 pe3yJIbTaTaM UCCIIETOBAHUS;

® TIPOBOIUTH KOCBEHHBIE W3MEpPEeHUs (U3MYECKUX BEIMYMH (yIeNbHAas TEIUIOEMKOCTH BEIECTBA,
CONPOTHBIICHUE TIPOBOIHHUKA, pA0OTa U MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA): MJIAHUPOBATh H3MEPEHHS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAyS NMpPEAJIOKEHHOW HHCTPYKIMH, W BBIYHCIATH
3HA4YCHHNEC BCIIMYUHDBI,

e  coOMNrO/IaTh MpaBUIIa TEXHUKH OE30MaCHOCTH MPpH paboTe ¢ 1abopaTOPHLIM 000PYIOBAHUEM;

®  XapaKTepH30BaTh MPUHLIUIIBI ICHCTBHS N3yYSHHBIX MPUOOPOB M TEXHHYECKUX YCTPOUCTB C OIOPOH
Ha MX OMUCaHUS (B TOM 4YMCJIE: CHUCTEMa OTOIUICHHS IOMOB, THTPOMETp, HapoBas TypOHHA,
amMIiepMerp, BOJBTMETP, CUETUMK SIICKTPHYCCKOW SHEPIUH, OSJIEKTPOOCBETHTEIbHBIE MPHOOPEHI,
HarpeBaTeIbHbIE JIEKTPOIPUOOPHI (TPUMEPHI), SJICKTPUUECKHE TPEIOXPAaHUTEIH, IICKTPOMAarHuT,
ANEKTPOJBUTATEIb MTOCTOSHHOIO TOKA), MCIOJb3Ysl 3HAHHUSA O CBOWCTBAX (DM3WYECKUX SIBICHUH H
HeoO0XomMble (pu3nIecKre 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOMCTBA W HW3MEPHTENBHBIC TPHOOPHI 1O CXeMaM H
CXEMaTHYHBIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTATEIb
BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPHYECKUX LENeH C
IOCJIeJOBATEIbHBIM U NapajUIeIbHbIM COSTHHEHHEM JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUCHUS
AIIEMEHTOB JIEKTPUUECKUX IIETIeH;

® [PUBOAMTH MPUMEPHl (HAXOAUTh HMH(POPMAIMIO O MPUMEPax) MPaKTUUECKOrO HCIOIb30BaAHHS
(GU3NUYECKUX 3HAHWN B TMOBCEHEBHOM JKM3HU JIsl 0OecrieueHust 0e30MacHOCTH MpU OOpAICHUH ¢
npubopaMi W TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHS 300POBbSI M COONIOJCHHS HOPM
9KOJIOTMYECKOr0 TIOBEJICHHS B OKPYIKaIOLIeH Cpeie;

®  OCYIIECTBJIATH OMCK MH(pOpMaIuu (PU3MIECKOro cofepkanus B IHTepHeTe, Ha OCHOBE MMEIOLITUXCSI
3HAHUH W TYTéM CPAaBHEHUS JOMOJHUTEIBHBIX WCTOYHHKOB BBLICIATH HH(POPMAILUIO, KOTOpas
SBIISIETCS] IIPOTUBOPSUUBOMN HITH MOYKET OBITH HEJIOCTOBEPHO;

®  HCIOJB30BAaTh IIPH BHITOJHEHUN YUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO IUTepaTypy (pu3ndeckoro
COICpKaHUS, CIIPaBOYHBIE MaTepuasibl, pecypcbl cern MHTepHeT, BiageTh mNpuéMamu
KOHCIIEKTHPOBAaHMS TEKCTa, IPeoOpa3oBaHKs HH(GOPMAIIMK U3 OHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIC NMHCHMEHHBIC U KPAaTKHE YCTHBIE COOOMICHUs, 0000mas nHpopManumo u3
HECKOJIbKUX HCTOYHHMKOB (PU3MYECKOTO COACPKAHUS, B TOM 4YHCJIE MYOJMYHO IIPEICTABIATH
pe3yIbTaThl MPOSKTHON WIIM UCCIIEIOBATEIbCKON AESTEIbHOCTH, TP 3TOM T'PAMOTHO HCIIOJIb30BATh
W3y4YCHHBII OHSTUHHBIN armapar Kypca (pu3nKu, COIpPOBOXKAATh BHICTYIIJICHHE TIPE3CHTAINCH;

® [IpU BBHINOJHECHHH YYEOHBIX MPOCKTOB W HCCIENOBAHHN (PU3MUECKHX IPOLIECCOB paCHpeeisiTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3a/1a4aMH, CJIEIUTH 33 BBIIIOJIHCHHUEM
TUIaHa ICHCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]] B ACATCIBHOCTD
TpYyNIbI, BBICTpaWBaTh KOMMYHHMKAaTHBHOE B3aMMOJCHCTBHE, MPOSBISE TOTOBHOCTH pa3peliaTh
KOH(Q)JIUKTBL

K koHmy oOyueHus B 9 KJjacce MmpeiMETHbIE pe3yJjbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(hopMHUpPOBaHHOCTH Y OO YJAIOIIXCS YMEHUI:

®  WCIIONB30BATh MOHSTHS: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHs, OTHOCHTEIHHOCTH
MEXaHUYECKOT0 JIBIKEHUS, edopmarus (yrnpyras, miacTuueckas), TpeHue, IEHTPOCTPEMUTEITbHOES
YCKOpEHHE, HEBECOMOCTb U MEPeTPy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPOE TEINO, LIEHTP TSHKECTH



TBEPIOrO Tela, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPa3BYK U YJIbTPa3BYK,
JNIEKTPOMAarHUTHbIE BOJHBI, IIKaJa JJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh H
JAIbHO30PKOCTD, CIIEKTPhI HCITYCKAaHUS U TOTJIOMIEHHS, anb(a, 0eTa- n raMMa-u3ITy4eHns], U30TOIIbI,
sepHas SHePreTHKa,

pa3nuyats siBIeHUs (PaBHOMEPHOE M HEPaBHOMEPHOE IPSMOIMHEHHOE IBUKEHHIE, PABHOYCKOPEHHOE
OpSIMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MAaJZIeHUE Tel, PaBHOMEPHOE JABHKEHHE 1O OKPYKHOCTH,
B3aMMOJICHCTBHE TEJI, PEaKTHBHOE JBHIKEHHE, KoiebaTenpHOe MABIKEHHE (3aTyXaromme u
BBIHY)KJICHHbIE KOJICOaHHsI), pE30HAHC, BOJHOBOE IBHKEHHE, OTPaKEHHE 3BYKA, MPAMOJIMHEHHOE
pacmupocTpaHeHue, OTpaKeHHWE W TPEJOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpPaKeHHE CBeTa,
pasnokeHue Oeysoro cBera B CHEKTP M CJIOXKEHHE CIHEKTPaJbHBIX LIBETOB, IHUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEHUATOr0 CIIEKTPa MU3IyYeHHsI) IO OMUCAHUIO
WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUU B OKPYKAIOIIEM MHpE (B TOM UHCIIE
¢usnveckue sIBICHUSA B MPHUPOJE: NPUIMBBI U OTJIMBBI, JBUXeHHE TulaHeT CONHEYHOM CHCTEMBI,
PEAaKTUBHOE IBM)KEHUE >KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KUBOTHBIMH, 3E€MIJETPACCHHUE,
CeiCMUYECKUE BOJIHBI, IIyHAMH, 3XO0, LIBETa TE€J, ONTHYECKHUE SIBJICHUS B MPUPOJIE, OHOIOTHYECKOe
JOEUCTBUE BHUIUMOr0, yIbTPAaQHONETOBOrO W PEHTTEHOBCKOIO W3IYYEHHH, €CTECTBEHHBIN
PaIMOaKTUBHBIA (POH, KOCMUYECKHE JIydH, PaIlOAKTUBHOE H3IIydE€HHE NPHUPOIHBIX MUHEPAJIOB,
JNEWCTBUE PAAMOAKTUBHBIX M3IyUY€HHH Ha OpPraHu3M 4YejloBeKa), TpH 3TOM [EPEBOIUTH
MPAKTUYECKYIO 3aady B y4eOHYIO, BBLAEIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH) (PU3MUECKUX
SIBIICHHI

OIKCBHIBAaTh M3YYECHHBIC CBOMCTBA Tel U (DU3NUECKUE SIBJICHHS, UCTIONB3Ys (U3MUECKUE BETHUMUHBI
(cpemHsisi © MTHOBEHHASI CKOPOCTH TeJia TIPY HEPaBHOMEPHOM JBHKEHUH, YCKOPEHHE, ITepeMelleHIe,
MyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHUS, CHUJa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
nafieHus, BeC Tejla, HUMITYyJIbC Tella, MMITYyJIbC CHJIBl, MEXaHudeckas padoTa W MOIIHOCTE,
NOTEHIMATbHAS SHEpPrusl Teja, MOIHSATOrO HaJ MOBEPXHOCTBIO 3€MJIM, TMOTEHIMAabHAs SHEPIUs
CKaToOW TNPYXHUHBI, KUHETUYECKash SHEPrus, IMOJHAas MEXaHWYecKas SHEeprus, NMepuoA M YacToTa
KoneOaHuii, NJMHA BOJHBI, TPOMKOCTH 3BYKa W BBICOTA TOHA, CKOPOCTH CBETa, IOKAa3aTellb
IPEJIOMJICHHS CPe/ibl), TP OMMCAHWH TPABWIIHO TPAKTOBATh (PU3NUECKUNA CMBICT HCTIOIB3YEMBIX
BEJIMYMH, O0O3HAY€HHsS M €AMHHLBI (PU3NUECKHX BEJIMYMH, HAaXOAUTH (POPMYIbI, CBS3BIBAIOLINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYTHMMH BEJIMYMHAMH, CTPOUTH TpauKH H3YydeHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEJIMYUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBICHUS U MPOLECCHI, NCIONb3Ys 3aKOH COXPaHEHHS
OHCPIruu, 3aKOH BCEMUPHOI'O TATOTCHU A, IIPUHIHUIT CYIICPIIO3UTTUN CUJL, ITPUHIIUIT OTHOCHUTCIIbHOCTU
lNamunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHMsI UMIIYJIbCA, 3aKOHBI OTPAXKEHUS M IPEIOMJICHUS
CBETa, 3aKOHBI COXPaHEHMs 3apsA0BOT0 W MAacCCOBOIO YHCEN NPH SACPHBIX PEaKUUsX, IPH 3TOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alIUCHIBATH €0 MATEMAaTHUECKOE BBIPAKEHHE;
OOBACHATh (DM3MUYECKHE MPOLECCHl M CBOMCTBA TEl, B TOM YHWCIE M B KOHTEKCTE CHUTYallHi
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITE HPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOPOH Ha 2—3 N3Y4YEHHBIX CBOWCTBA (M3NUECKUX SBIICHUM,
(u3MUEeCKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a1a4d (ONMHUparomecs: Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIONb3Ys 3aKOHBI U
(bopMyIbl, cBA3BIBAIOIINE (PU3MUECKUE BEMYMHBL: HA OCHOBE aHAJM3a YCIIOBHS 33/1a41 3aIMCHIBATh
KpaTKoe YCJIOBHE, BBIBISTH HEAOCTAIONIME WIIM W30BITOYHBIE AHHBIC, BBIOUPATh 3aKOHBI H
(dhopMynbl, HEOOXOAWMBIE IJISi PELICHHUs, MPOBOAWTH PACUETHl W OIEHUBATh PEATMCTUYHOCTH
MOTYYEHHOT0 3HaYeHUS (PU3MUECKON BETMUUHBL;

pacmnosHaBath po0JIeMbl, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3HIECKUX METO/IOB, HCIIONb3YS
OINMCaHWEe WCCIEOBAHMs, BBIACISATH MPOBEPSEMOE MPENOIIOKEHHE, OICHUBATh MPaBUIBHOCTH
MOpsiiKa MPOBEICHNS MCCIIEOBAHMS, AEIaTh BBIBObI, HHTEPIPETUPOBATh PE3YyIbTAaThl HAOIIOACHUM
Y OTIBITOB;



MIPOBO/IUTH OTIBITHI IO HAOIIOICHNIO (PU3NYECKHX SBJICHUN MM (PU3UIECKUX CBOWCTB Tel (M3yUeHHE
BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHMS SHEPrHM, 3aBHCHMOCTh IepHona KojeOaHHi
NPYXKHUHHOTO MasTHHKA OT MaccChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCHMOCTh OT aMILIHTY/IbI
MaJIbIX KOJIeOaH!H, PSIMOJIMHEIHOE pacpOCTpaHeHne CBETa, pa3lioKeHHe OEJIoro cBeTa B CIIEKTP,
M3y4YCHHE CBOMCTB HM300paKeHHs] B TUIOCKOM 3€pKaje M CBOMCTB HM300pa)keHHs IpeaMeTa B
cobuparomieil JMH3e, HaONIONEHUE CIUIOMHBIX M JIMHEHUYaThIX CHEKTPOB  M3IIy4EHHs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYIOBaHUS, OMHCHIBATH XOJI
OIIBITA U €T0 Pe3YNbTaTH, (HOPMYIHPOBATH BHIBOMKI;

IPOBOJIUTH TpPU HEOOXOJMMOCTH CEPUIO TPSAMBIX HM3MEPEHUH, ONpenessis cpeiHee 3HauYCHHE
n3MepsieMoll BelIM4YHHBI ((DOKYCHOE paccTosiHMe CcOOMparoliedl JIMH3bI), 00OOCHOBBIBATH BBIOOD
croco0a n3MepeHus (M3MEepUTEIBHOr0 Mprudopa);

IPOBOJIUTh HCCJICIOBAaHUE 3aBUCHMOCTEH (PU3HUSCKUX BEJIMYMH C KCIOJIb30BAHHEM MPSIMBIX
M3MEpeHni (3aBUCHUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABIKEHHH 0€3 HadalbHOM
CKOpOoCTH, II€proaa KOHe6aHI/II\/'I Mar€MaTu4YCCKOro MasTHUKa OT JJIMHBI HUTHU, 3aBUCUMOCTHU YTIJia
OTpakKeHMsI CBETa OT yIjla MaJCHUs M yria MpeJIoMJIeHHs OT Yrja NaJeHus): IUIAHUPOBATh
WCCIICIOBAHNE, CAMOCTOSTEIBHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH pPE3yJbTAaThl ITONYyYEHHOM
3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BUJE TAaOJHI] U TpaUKOB, JENaTh BHIBOABI MO pe3yJIbTaTam
MICCIIEZIOBAHUS,

MIPOBO/IUTH KOCBEHHBIC H3MEPEHUS (PUBHUESCKUX BEJIMUMH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tella PH
PaBHOYCKOPDEHHOM  JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO TMAJaeHusl, JKECTKOCTh MPY>KUHBI,
K03 (PUIMEHT TpeHMs CKOJBLKEHHs, MeXaHWdeckas paboTa W MOIMHOCTh, YacTOTa W TEPHOJ
KoJieOaHWH MaTeMaTH4ecKOro U MPYKMHHOTO MAasTHHKOB, ONTHYECKAsl CHJIa COOMpAIOIIeH JINH3HI,
paTuOaKTUBHBIN (POH): TIIAHMPOBATH W3MEPEHHs, COOMPATh AKCIEPHMEHTAIBHYIO YCTAaHOBKY H
BBIIIOJIHATh U3MEPEHUs, Clelys MPeUIOKESHHON WHCTPYKIMH, BBIYUCISATH 3HAYCHUE BEIMYMHBI U
aHaJIM3UPOBATH MOJTYYCHHBIC PE3YJIBTAThI C YYETOM 3aJaHHOM MOIPEITHOCTH U3MEPCHUH;
coOJII0IaTh TIPaBHJIa TEXHUKU 0€30MacHOCTH TP padoTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE TIPH3HAKM W3YYEHHBIX (H3MYECKUX MOjeNeil: MaTepHaibHas TOYKa,
abcomoTHO TBEPOE TENIO, TOUEUHBI MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHEeTapHas MOJENb
aToMa, HyKJIOHHAst MOJIEJTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIINIIBI ICHCTBHUS U3yUEHHBIX PUOOPOB U TEXHUYECKUX YCTPOHCTB C OIOPOif
Ha UX OIIMCaHUA (B TOM YHCJIC: CIIUAOMETP, JaTYUKU ITOJIOKECHUA, paCCTOAHNA U YCKOPCHH, paKeTa,
9XOJIOT, OYKH, IEPUCKOT, (OoToarmapar, ONTHYECKUE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETp, KaMmepa
Buiscona), ncnonb3yst 3HaHUSI O CBOWCTBaX (M3MUYECKUX SIBICHUH W HEoOXoauMmble (hu3nuueckue
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXeMbl M CXEMAaTUYHBIE PUCYHKH M3YYECHHBIX TEXHHYECKUX YCTPOKCTB,
M3MEPHUTEIIBHBIX IPUOOPOB U TEXHOJOTMYECKUX IMPOIECCOB MPU PELICHUH Yy4eOHO-IPaKTHIEeCKHX
3aj1a4, ONTHYECKNUE CXEMBI JUIS TOCTPOSHUS M300pa’keHHH B IJIOCKOM 3epKaJie M COOMPAIOLIeH JIMH3E;
MPUBOJHUTE TMPHUMEPHl (HAXOMUTh HH(OPMAIMIO O IMpUMepax) MPaKTHIECKOrO HCIOIb30BAHUS
(u3HUIecKUX 3HAHWI B TIOBCEJHEBHOM XW3HHU ISl oOecriedeHus] OE30IMacHOCTH MPU OOpalieHnH C
npubopaMM W TEXHHMYECKHMHU YCTPOWCTBAMH, COXPAHEHHS 300POBbsi M COONIOJCHHS HOPM
9KOJIOTUYECKOr0 MOBEACHHS B OKPYKAIOLIEH cpefie;

OCYIIECTBJISITH MOUCK HMH(pOpManuu (U3NYECKOro cojepkanusi B MHTepHETe, CaMOCTOSATEIBHO
(GopMynHpysl TOMCKOBBIH 3alpoC, HAXOIWTh IyTH ONPEICNICHUS JOCTOBEPHOCTH IOJYYCHHOM
H(OopMaIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U JIOTIOJIHUTEJILHBIX HCTOYHHUKOB,

WCIIONIb30BATh MIPH BHITOJHEHHN YYEOHBIX 3aaHUN HayYHO-TIONMYJISPHYIO JIUTepaTypy (pU3HIecKoro
COJICp)KaHUs, CIIPaBOYHBIC Marepuasbl, pecypcbl cern MHTepHeT, BianeTh NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHms HH(YOPMAIK U3 OJJHOH 3HAKOBOW CHCTEMEI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOIIEHNMS HA OCHOBE HH(POPMAIINH U3 HECKOIBKUX
VCTOYHHUKOB (DU3HUYECKOro Comep)KaHMs, MyOJIMYHO NPEACTABISTh PE3yJbTaThl MPOSKTHOM HITH
HCCIIEI0BATENLCKOA JEATENBHOCTH, MPH 3TOM I'PaMOTHO HCIOJIB30BaTh M3YyYEHHBIN MOHATHHHBIN



ammapar M3ydaeMoro pasjena (pU3MKH M COMPOBOXKIATh BBICTYIICHHE IMPE3CHTAIMEH C y4&Tom
0COOCHHOCTEH ayJTUTOPHU CBEPCTHUKOB.
® KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue
(uudposbie)
n/ | PpasieioB U TeM Bceer | KoHTpoJuIBH IIpakTH4eck
oOpa3oBaTeJibHbIE
1| MpOorpamMMbl 0 ble padoThbI ue padboThbl
pecypcsl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHN OKPY:KAKIIEro Mupa
bub6muorexa IIOK
®dunsnka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
IpUPOIE
194
bub6munorexa IIOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BEIIMYMHBI
194
EcrecTBeHHOHAay4YH bubmmoreka [JOK
1.3 bIli METOJI 2 https://m.edsoo.ru/7f416
MMO3HAHUS 194
Hroro no pazneny 6
Pazgea 2. IleppoHayajibHbIEe CBeICHUS] O CTPOCHUM BelecTBA
bubmmoreka [IOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIIICCTBA
194
JBmxeHue n bubmoreka [JOK
2.2 B3aUMO/JICHCTBHE 2 1 https://m.edsoo.ru/7f416
Y4aCTHI] BEIIECCTBA 194
ArperatHbie bubmmoreka LIOK
2.3 COCTOSTHMS 2 1 https://m.edsoo.ru/7f416
BEIIlECTBA 194
Hroro nio pazgeny 5
Paznen 3. JIBu:keHue U B3auMojeiicTBUE Tel
bubmorexa [IOK
MexaHu4deckoe
3.1 4 https://m.edsoo.ru/7f416
JBUKCHHE
194
Wseprs, Macca bubmorexa [IOK
3.2 PRI, : 4 2 https://m.edsoo.rw/7f416
IUIOTHOCTH
194
bu6morexa IIOK
3.3 Cuna. Bugs! cun 14 1 2 https://m.edsoo.ru/7f416
194
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Hroro no pazneny 22
Pa3nen 4. [laBienue TBEpABIX TeJ, KUIKOCTEH U ra3oB
JlaBneHue.
Ilepenaua
bu6morexa IIOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPIIBIMU TEJIAMH, 194
JKUJIKOCTIMHU U -
razamu
but6moreka [JOK
JlaBnenue
4.2 5 https://m.edsoo.ru/7f416
KUJIKOCTH
194
but6moreka [JOK
AtmocdepHoe
4.3 dep 6 https://m.edsoo.ru/7f416
JlaBJICHUE
194
JleiicTBHE
JKHAKOCTH H Ta3a bubmorera TIOK
4.4 . 8 1 2 https://m.edsoo.ru/7f416
Ha MOrpyXKEHHOE B 194
HUX TEJIO T
Hroro no pazneny 22
Pazgea S. Pabora 1 MOIIHOCTh. DHEPrus
PaGoTa i bubmmoreka [IOK
5.1 4 https://m.edsoo.ru/7f416
MOIITHOCTh
194
MpocThic bub6moreka IJOK
5.2 P 5 2 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
but6moreka [JOK
MexaHudeckas
5.3 4 1 https://m.edsoo.ru/7f416
SHEPrus
194
Hroro no paznery 13
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 10
I[TPOTPAMME
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8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBbIE
Ne | HaumeHnoBanme
(uudposbIe)
n/ | pasiesioB U TeM Bcer | KoHTpoJbH IIpakTHyeck
oOpa3oBare/bHbIE
I NnporpaMmmabl 0 ble padoThbI e padoThbl
pecypchbl
Pa3nen 1. TermioBble siBJIeHUSA
Crtpoenue u bubmotexa [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIIIECTBA lce
bu6mmoreka [JOK
TennoBbie
1.2 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI
Ice
Hroro no paznery 28
Pa3nen 2. DiaekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
DIIEKTPUYECKUE
3apsiIbI. bubmoteka [JOK
2.1 3apsKeHHbIE 7 1 https://m.edsoo.ru/7f418
TENna U UX 1ce
B3aMMO/JICHICTBUE
IlocTosHHBIH bu6moreka [JOK
2.2 AJIEKTPUY €CKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHITHELE bu6moreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUS
Ice
bu6mmoreka [JOK
DJIEKTPOMarHuTH
2.4 4 https://m.edsoo.ru/7f418
ast MHIYKITUS
Ice
Hroro no pasnery 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB I1O
[NPOI'PAMME
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9 KUIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudposbie)
n/ | pasiesioB U TeM Bcer | KoHTpoJibH IIpakTHyeck
oOpa3oBarejbHbIE
I NnporpaMmmabl 0 ble padoThbI e padoThbl
pecypchbl
Pa3nen 1. Mexanndeckue siBJeHUS
MexaHu4eckoe
BYOKCHIE 1 bub6morexa IIOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIoCcoOBI €ro
4a6
OIMCAaHUS
BzaumoneiicTBue bubmorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
TeN
4a6
bub6muorexa IIOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHCHHS
4a6
Hroro no paszneny 40
Pa3nen 2. Mexannveckue KoJie0aHusl M BOJHbI
Mexannueckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJieOaHus
4a6
bub6moreka [JOK
MexaHHu4YecKue
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazneny 15
Pazgea 3. D1eKTPOMArHUTHOE 110JI€ ¥ 3J1EKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTH
o6 HoTe K bubmmoreka [JOK
3.1 6 1 2 https://m.edsoo.ru/7f41a
ANEKTPOMAarHuTH
4a6
bI€ BOJIHBI
Hroro no pazneny 6
Paznen 4. CBeToBBIC IBJICHUSA
3aKOHBI bubmuorexa [IOK
4.1 pacnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
51 CBETa 4a6
JIuH3EI U bub6mmoreka [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a
puOOpHI 4a6
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[TPOIT'PAMME

Paznoxenue bubmorexa [IOK
43 Oenoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Uroro no paszneny 15
Pa3zgea 5. KBanToBbI€E AIBJI€eHUA
Hcnyckanue n bubmmoreka [JOK
5.1 TTOTJIONICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHme bubmmoreka [JOK
5.2 P 6 1 https:/m.edsoo.ru/7f41a
aTOMHOTO sijipa
4a6
P T, bubmmoreka [JOK
5.3 ACP 7 1 https://m.edsoo.ru/7f41a
peakuuu 426
Hroro no pazgeny 17
Pa3nen 6. [loBTOPUTENBHO-00001IAK0 NI MOYJIb
[ToBTOpEHue n
00001IcHNE bubmorexa [IOK
6.1 coaepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca (pusuKM 3a 4a6
7-9 knacc
Hroro no pazneny 9
OBUIEE
TB
KOJIMYECTBO 102 7
YACOB I10
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HNOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoauyecTBO 9acoB
Ne Hdara DJIeKTpPOHHbIE
n/ TeMma ypoka Bce Kon Tp usyue uupposbie
TP. aKT.
I ro HUSA o0pa3oBareJibHbIE
pad pad ecypchbl
OThbI OThI p yp
| ®u3nka — HayKa o npupoje. SBiaeHus |
MIPUPOJIBI
2 DusnyuecKue SIBICHUS 1
OuznvecKue BeIMYUHBI U X N3MEPEHNE 1
4 Meronsr HaydHOTO TTO3HaHMS. OnFicanye 1 bubanoreka [JOK
(U3MYECKUX SBJICHUH C TIOMOIIBIO MoJIeTiel https://m.edsoo.ru/ff09f72a
5 Jlaéopamopnas paboma Nel «Onpedenenue | 1
UeHbl OeNleHUs UBMEPUMETbHO20 NPUOOPA)
6 Ctpoenue BemiectBa. ONBITHL, JOKA3bIBAIOIIUE 1 Bubmorexa [IOK
JUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
7 1 Bubmmotexa [IOK
JIBIKCHUE YACTHIL BEIECTBA https://m.edsoo.ru/ff0a013e
3 Jlabopamopnasn paboma Ne2 «Hzmepenue | |
Da3ZMep 08 MAbIX men)
9 ArperaTHble COCTOSHUS BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSHUA BOBL.
10 | O6o00menue [TepBoHaAYATEHEL 1 Bubmiorexa LIOK
ODIICHAE 1O pasieiy «1icppoHatal ¢ https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIECTBAY
1 Mexannyeckoe apuxeHue. PaBHomepHoe 1 1 Bubnuoreka IIOK
HEPABHOMEPHOE IBUIKECHUE https://m.edsoo.ru/ff0a05¢c6
12 Cx B « 1 bubanoreka [JOK
OPOCTE. EAMHULBI CKOPOCTH https://m.edsoo.ru/ff0a079c
13 | Pacuer myTH 1 BpeMeHH ABHIKSHUS 1 Bubmmorexa LIOK
yr p A https://m.edsoo.ru/ff0a0ae4
Pemenne 3amad mo Teme "MexaHndeckoe Bbubmmoreka [TOK
14 . 1
nBUxkEHUE" https://m.edsoo.ru/ff0adee6
15 KonTpoasnas padora mo teme: Ne 1 ] |
"MexaHu4eckoe qBuxeHune"
16 |1 M 1 Bubmmotexa [IOK
Hepuusa. Macca — Mepa HUHEPTHOCTH Tel hitps://m.edsoo.ru/f0a0c10
[TmoTHOCTE BeliecTBa. PacueT Maccel 1 00beMa Bbubmuoreka [IOK
17 1
TeNa Mo €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee
Pemenune 3amaua mo teme "ThnorHOCTE
13 BeniectBa". Jladopamopnas padoma Ne3 | | bubnroreka [IOK

«Onpeoenenue maccol u 005Ema meépoozo
mena»

https://m.edsoo.ru/ff0al23c
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jabopamopnan padoma Ned «Onpedenenue

bubmuoreka I[IOK

19 ..

HJI0MHOCIU MEEPO020 mena» https://m.edsoo.ru/ff0al23c

20 Cuta KaK XapaKTepuCcTUKa B3aUMOICUCTBUS TEI.

Cuna ynpyroctu. 3akoH ['yka

1 Jlabopamopnasa paboma Ne5 «Hccnedosanue
CUJIBL YUPY20CIUY

22 | SlBnenwme Tsaroterus. Cuia TSHKECTH
CBs13p MEXy CHJION TSDKECTH M MacCOM Teia.

23 | Bec rena. Pemenue 3amau o reme "Cuna bubmmoreica LIOK

: A https://m.edsoo.ru/ff0al778
TsKeCTH"

24 Cuna TsHKeCTH Ha APYrUX IUIaHeTax. bubmuotexa [JOK
®dusnyeckue XapaKTEPUCTUKHU TTaHET https://m.edsoo.ru/ff0al502

bubanoreka [JOK

25 | Usmepenue cwit. Jlnaamomerp.

p Hu p https://m.edsoo.ru/ff0al8cc
Bec tesa. Hepecomoc bubmmoreka [IOK
tena. HesecomocTh

26 https://m.edsoo.ru/ff0al778

7 CIto’xeHue IByX CUJI, HAITPaBJICHHBIX 110 OJTHON but6munoreka [IOK
npsiMoi. PaBHozelcTByIOmIast Cril https://m.edsoo.ru/ff0ala70

28 Pemienue 3anau no teme "PaBHoneicTBYIOIAS
cun"

29 Cuna TpeHus u €€ BUnbl. TpeHue B IpUpoJIe U Bubmmorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnan paboma Neb « Hccneoosanue

30 3A6UCUMOCHIU CUTIBI MPEHUA CKOJIbIICEHUA OM Bubmmorexa LIOK
nI0WAoU CONPUKOCHOBEHUS ML, https://m.edsoo.ru/ff0alcc8
RpuUMCUMAIOUell CUlbl, POOA HOBEPXHOCHE)

31 Pemnienue 3aay Ha onpeneacHue
PaBHOIEUCTBYIOIIEW CUIIBI
Pemenne 3agau no remam: "Bec Tena", "Cunnr",

32 | "I'padudeckoe n3o0paxeHue cui" bubamorexa LIOK

p . p ’ https://m.edsoo.ru/ff0alde0
"PaBHOACHCTBYOMAS CHIT"
KonTpoasnas padora Ne 2 mo temam: "Bec
33 | texa", "I'pagpuyeckoe nzodpa:kenue cui",
"Cubr"

34 Jasnenne. CriocoObl YMEHBIIICHUS U Bubmmorexa [IOK
YBEJIUYECHUS JABIICHUS https://m.edsoo.ru/ff0a20a6

35 JlaBneHue rasza. 3aBUCHMOCTD JaBJICHUS I'a3a OT Bubmmotexa [IOK
00BEMa, TEMIIepaTyphI https://m.edsoo.ru/ff0a2376

16 [lepenaua naBieHus TBEPIBIMU TEJIAMU, Bubmnorexka [IOK
JKUIKOCTSIMU M Ta3aMu. 3akoH ITackajist https://m.edsoo.ru/ff0a25b0

37 JlaBieHue B )KUAKOCTU U Ta3e, BRI3BAHHOE Bubmmorexa LIOK
JIEUCTBHUEM CUJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
Pemenue 3amau mo teme «JlaBneHue B Bbubmmotexa [IOK

38 | xxmaxoctH M rase. 3akon Ilackaimsm https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmunoreka [IOK

39 | Coobmaroumecs cocys! https://m.edsoo.ru/ff0a2970
40 r . Bbubmorexa IIOK
MAPABIMHCCKIH Mpece https://m.edsoo.ru/ff0a3136
41 | ManomeTpsl. [lopiiHeBOM KUIKOCTHBINA HACOC
ATmMmochepa 3eMiH 1 IPUYHHBI e€ Bubmmorexa [IOK
42
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmnoreka [IOK
43 | Bec Bo3nyxa. ATMocepHOe qaBlcHHE hitps://m.edsoo.ru/f0a2bsa
N3mepenne atmocepHoro gaBiaeHus. OnsIT Bubnuoreka IIOK
44
Toppruennm https://m.edsoo.ru/ff0a2da8
45 3aBUCUMOCTH aTMOC(EPHOTO JABJICHUS OT Bubmnorexka [IOK
BBICOTHI HaJl YDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe JlaBieHre Ha Bbubnuoreka IIOK
46
pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemrenne 3aqau mo teme "ATmochepHoe
nasiieHue"
48 JelicTBrE )XUIAKOCTH U ra3a Ha MOTPYKEHHOE B bubmmoreka [ITOK
HUX TeJNo. ApXUMeI0Ba CUjia https://m.edsoo.ru/ff0a3276
49 Pemenne 3amau "/laBnenve TBEPABIX TET, Bubmorexa IIOK
JKAIKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0adffe
Jlabopamopnasn paboma Ne7 «Onpedenenue
50 . oeii . Bubmorexa IIOK
eévlmanKuearouell Cuvl, oelicmeyrouieil Ha hits://m.edsoo.ru/f0a33fc
meno, NOZPYHceHHOe 8 HCUOKOCHIbY
Bubmuoreka [IOK
> Ilnapanme Ten https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma Ne8 no meme
52 | «Bolacnenue ycnosuit niasanus meina 6 bubamorexa LIOK
Y https://m.edsoo.ru/ff0a3514
HcuoKocmu
53 Pemenne 3amay mo remam: "llnaBanve cymoB. Bubauorexa [IOK
BoznyxomnnaBanue" https://m.edsoo.ru/ff0a3654
54 Pemenne 3amay mo remam: "JlaBneHue TBEpIBIX bubmuoreka [IOK
TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a3654
KonTpoabHas padora Ne3 mo teme:
55 | «/laBiieHue TBepPABIX TeJl, JKHIKOCTEel U
ra3oB»
Bbubmuoreka [IOK
M
>6 exammeckas padora https://m.edsoo.ru/ff0a3 {82
57 M E Bbubmuoreka [IOK
OIIHOCTD. EJMHHLBI MOIIHOCTH https://m.edsoo.ru/ff0a3 {82
53 Pemenue 3ama4d no teMme "MexaHnunueckas
pabora. MomHOCTB"
59 [Ipocthie Mexanu3mebl. Peryar. PaBHoBecue cumi

Ha pblyare



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Prrvaru B TeXHUKE, OBITY U IPUPOJIC.

bubmaunoreka [IOK
60 ﬂaﬂopafnopmm padoma Ne9 «Hccnedosanue 1 1 hitps://m.edsoo.ru/f0ad T8¢
YC108UIL PABHOBECUSA PbIUAZA)
Pemienue 3amay mo Teme «YCI0BUSI pABHOBECHS Bubmmorexa LIOK
61 1
peIyara» https://m.edsoo.ru/ff0a48a6
KoaddurpeHT mone3Horo AeCTBAS MEXaHU3Ma.
62 | Jlabopamopnaa pavoma Nel() «Hzmepenue 1 bubamorexa LIOK
pamop Ij - P https://m.edsoo.ru/ff0adc48
KIII naknounnoii nnockocmuy
Mexannueckas sHeprus. Kunernueckas u bubmmorexa OK
63 | moTeHHHWaNbHAs SHEPTHS. 3aKOH COXPAHCHUS 1 hutps:m.edsoo a2 32
H . pruts. P bubmnoreka [IOK
MCXaHIMICCKO SHEPTHH. https://m.edsoo.ru/ff0a4360
64 Pemenue 3amay mo teme "MexaHudeckoe |
nsrxenune". "Cuma"
65 Pemtenne 3agad mo teme: «JlaBieHuey 1
«IInoTrHOCTBY.
66 MNPOMEXKYTOUHAS ATTECTALIUSA. 1
HNUTOI'OBAS KOHTPOJIBHASI PABOTA
67 | IloBTopenue Kypca GU3UKH 3a 7 Kiacc 1
68 | O6oOmaromMii ypok 3a Kypc 7 Kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOI'PAMME



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

8 KVIACC

Ne Koa- Pakr.
ypo Tema ypoxka BO Jara /3
Jara
Ka 4acoB
I''TABA 1. TenJjioBble siBjieHusi (28 yacoB)
1. OCHOBHBIE MOJ0KEHNS MOJIEKYJIIPHO-KUHETHYECKOH 1 s1
TEOpPHH CTPOEHUS BELIECTBA
2. ArperatHble COCTOSHUS BELIECTBA 1 §2,Ne1057,1059,
1061(1)
3. CmaunBanue 1 HecMaunBanue. KanuspHele sBiIeHUs 1 $3
4. Bsoonas konmponvuas paboma 1 [ToBTOpeHHe
5. Temmeparypa s4
6. Buyrpennss sneprus. CriocoObl H3MEHEHHS BHYTpeHHEH 1 §5-6, ynp 1,2,
SHEPTUU Ne915,921,937
7. Jlabopamopnasa paboma Ne 1 « Hzyuenue ycmpoiicmea 1 Ilo onucanuto B
Kanopumempay yuebnuke §10
Nel017(71)

8. Buasl Tenonepenaun. Konsekuus. M3nyuenne 1 § 7-9, ynop. 3-5
9. Jabopamopnan pavoma Ne 2 « H3yuenue npoyecca 1 Ilo onucanuro B
menyooomena) y4aeOHMKE

10. | KomuuecTBo TeIUIOTHI. EMUHUIBI KOIUMUECTBA TEILIOTHI 1 § 10
11. | YnaenbHas TEMI0EMKOCTh 1 §11 ymp. 8,Ne
990, 992 (JI)
12. | Pacuer KoJMYeCTBA TEIIOTHL. Y PaBHEHHE TEILIOBOIO 1 §12ynp. 9
OanaHca
13. | Jlabopamopnasn paboma Ne 3 « H3mepenue yoenvnoi 1 Ilo onucanuro B
Men10eMKOCmu 8euLecmenr yueOnuke §11
Nel025
14. | DHeprus TormBa. Y ienbHast TEIUIOTa CTOPaHUS 1 §13, ynp. 10
15. | 3akoH coxpaHeHHs ¥ IPEBPAILLCHUS SHEPTHH B 1 §14,ynpll1,
MEXAHUYECKHAX U TEIJIOBBIX MPOLECCaX 1051(JI)
16. | Pemenue 3amau mo teme « BHYTpeHHSSI SHEPIHsD 1 Nel095, 1105,
1107 (JI)
17. | Konrpomsnas padora Ne 1 mo reme «Pacuer xoinmndecTsa 1 IToBTOpEeHME
TEIIOTHDY
18. | IlnaBieHuMe 1 OTBEPACBAHNE KPHCTAIUIMYECKUAX TEIl 1 §15,17 ynp12,14
19. | 'paduk naBieHUS ¥ OTBEP/ICBAHMSI KPHCTAINIMICCKUX TEI 1 §16, ynp. 13
20. | Ucnapenue u koHaeHcalus. HachImeHHbIH 1 1 §18, ynpl5,
HEHACBHIIICHHBIH map Nel105, 1113
21. | lornomeHue SHSPTUY MTPH HCTIAPESHUH KHUKOCTH. 1 §19 ynop. 16
Brinenenue 3Hepruu npu KOHASHCALMY Napa
22. | Braxxnocts Bo3ayxa. CriocoObl orpeieeH st BIaXKHOCTH 1 §20 ymp. 17
BO3/yXa
23. | Jlabopamopnasn patoma Ne 4 «Hzmepenue enarxcnocmu 1 Ilo onucanuro B

6030yxa»

yueOHuKe




24. | Kumenune § 21, ynp.18
25. | YaensHas TemoTa napoodpasosanus. Pabora raza u mapa §22-23, ynpl19,
MIPH pacIIMpeHnr Nell15
26. | JIsurarenp BHyTpeHHero cropanwus. [lapoBas TypOuHa. §24-26, ynp 21
KIIJI TermoBoro mBuraTeis
27. | Pemenue 3amad. [ToaroToBka kK KOHTPOILHOU pabore §15-26, 72,
Nel140,1146(J1)
28. | KonrponbHas padota Ne 2 «3MeHeHUe arperaTHpiX IToBTOpEeHME
COCTOSIHUIA BEILIECTBA»
T'JIABA 2. Daekrpuyeckue siBjieHus (25 yacoB)
29. | DnexTpu3ays T MNPy COMPUKOCHOBEHHH. §27, ynp 22,
BzaumoneiicTBuE 3apsSKEHHBIX TEI Nel1169,1178 (JI)
30. | Daexrpockomn. [IpoBOIHUKN 1 HETTPOBOIHUKA §28, Ne1181,
ANEKTPUUECTBA 1191,1193 (JI)
31. | 3akon Kynona. Dnekrpudeckoe moje §29, ynp 23,
32. | JdenuMoCTbh NIEKTPHYECKOro 3apsiaa. DnekrpoH. CTpoeHne §30-31, ynp 24,
aToma
33. | OOBsACHEHHUE ICKTPUUYCCKUX siBNIcHNI. CTaTHuecKoe §32-33,ymp 25-
ANEKTPUIECTBO 26
34. | DnexkTpuuecKuii TOK. VICTOYHHKH DIICKTPUUECKOrO TOKA §34,ynp 27
35. | DnexkTpuueckas 1eMb U €€ COCTaBHBIC YacTH. DJI. TOK B §35-36, yop 28-
MeTajiaxX M 3JEKTPOINTaX 29
36. | JleWicTBHS DIIEKTPUUECKOTO TOKA §37, Ne 1239,
1241 (JI)
37. | KonrponbHas padota Ne 3 « DIeKTpHUECKHIA TOK [ToBTOpEHHE
38. | Cuna Toka. M3mMepeHue CUIIbI TOKA §38, ymp 30,
Nel259,1261
39. | Jlabopamopnasn paooma Ne 5 « Coopka nekmpuueckoi Ilo onucanuro B
yenu u usmepeHue cuibl MmoKa 6 ee paziui4HblX yueOHuKe
yuacmkax»
40. | DnexTpryeckoe HanmpspkeHHe. Vi3MepeHne HarpsHKeHHST §39, ynp 31
41. | Jlabopamopnas patoma Ne 6 « Hamepenue nanpsicenus §39-41,Ne1271
HA Pa3/IUYHBIX YUACIMKAX ITIEKMPUYECKOU Uenuy Ilo onucanuio B
yueOHUKe
42. | DnexTpryYecKoe CONPOTHBICHUE MPOBOTHHUKA. 3aKoH Oma §40, ynip 32
JUISL y9acTKa Lenn
43. | Pacder compoTHBIIEHHs TPOBOJIHUKA. Y IeITbHOE §41, ynp 33
COIIPOTHBIICHUE
44. | lpuMepbl HA pacyeT COMPOTUBIICHUS POBOTHUKA, CHITBI § 42 ynp.34
TOKAa M HaIPsDKEHUS
45. | Peocratel. Jlabopamopnas paooma Ne 7 « Himepenue § 43, ymp 35110
conpomuenenus nposoonuka. Hzyuenue npunyuna OITMCAHUIO B
deiicmeus peocmamay yueOHuKe
46. | INocnemoBarenbHOE U MapaIeIbHOE COSTMHEHHUS §44-45, yop 36-
TIPOBO/IHUKOB 37
47. | Jlabopamopnas paboma Ne 8 « H3zyuenue napannensnozo §47, ynp 31 Ilo

COeOUuHeHUs1 NPOBOOHUKOG)

OTIHCAHHIO B
yueOHuKe




48. | PaboTa 1 MOIIHOCTB JCKTPHUYECKOTO TOKA §46, ymip 38,
Nel1394
49. | Jabopamopnas paboma Ne 9 « Hzmepenue mouwgHocmu u §46 Nel1397 Tlo
padonpl MoKa 6 INEKMPUYECKOil 1AMNE) OIHMCAHMIO B
yaeOHIKe
50. | HarpeBanue mpoBOJJHUKOB DJICKTPUUECKIUM TOKOM. 3aKOH §47, ynp 39
Joxoyms - Jlenna
51. | Jlamna HakanMBaHMA. DJIEKTPUYECKHE HarpeBaTeIIbHBIC §48-49, ynp. 40-
npudopsl. Koporkoe 3ambikanue. [Ipenoxpanurenn 41
52. | Pemrenwne 3a1a4. « NEKTPUUECKUE SIBICHUSD Nel1457(J1)
53. | Konrponbaas pabora Ne 4 «Pabora n MOIHOCTH IToBTOpEeHME
AIIEKTPUIECKOTO TOKa»
I'TABA 3. DnekTpomMarHuTHble siBjieHust (15 yacoB)
54. | IlocTosiHHBIC MarHUTHL. MarHUTHOE TOJIC §50-51, yop 42
55. | MarHuTHOE 1MoJie MPOBOIHUKOB C TOKOM U TTOCTOSTHHBIX §52, ynp. 43
MarHuToB. MarHuTHbIE JTMHUN
56. | MarHuTHOE TIOJIe KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHI U KX §53, ynp 44
IIpUMEHEHUE
57. | MaruutHoe 1ose 3eMiu §54, ynip 45
58. | JlelicTBHe MarHUTHOT'O TIOJISI HA TPOBOJHUK C TOKOM. §55, ymp. 46
[IpaBuino neBoit pyku
59. | MuayKuust MarHUTHOTO TIOJIS §56
60. | DnekTpuUYeCKHii ABUTATEIb §57, ymp 45
61. | MarauTHBIN ITOTOK §58
62. | sIBiieHUE IMEKTPOMATHUTHON UHIYKIIMH §59, ynp 48
63. | HanpaBneHnue MHIYKIIMOHHOTO TOKa. [IpaBuiio Jlenna §60, ynp 49
64. | Jlabopamopnas pavoma Ne 10 « H3yuenue aenenusn Ilo onucanuro B
INNEKMPOMACHUMHOU UHOYKYUL) yueOHUKe
65. | CrocoObl OMy4eHHs 3IeKTPHIECKON SHEPTHn §61
66. | Ilepenaya 3IeKTPUYECKOI SHEPrUU §62, npoBepb
ce0s1,1632 (JI)
67. | Ilpomexyrounas arrecramusi. IToropast KOHTpOIbHAs
pabora
68. | TecroBas paboTa 1o Teme: « DNEKTPOMATHUTHBIC SBJICHHSD §57-62, nmpoBepb

cebs




9 KUIACC

Ne Kon- JMara Jlomamnee
Ypo Tema ypoka BO 3afaHue
Ka yacop | Ilman | @akr
I'/TABA 1.3akoHbI B3aiMoeiCTBUS M IBHKEHUS TeJT (42
Jaca)
1. MarepuansHas Touka. Cucrema orcyéra 1 §1, ynp. 1
2. Ilepememenue. OnpenencHue KOOPAMHATHI IBUXKYILETOCsI TEJIA 1 §2, 3, ynp.2,3
3. BBojiHast KOHTpOJIbHASI paboTa (TecT) 1 MTOBTOPEHHUE
4. Ilepemerienrie mpu NPSIMOIMHEHHOM PAaBHOMEPHOM JIBUKECHHUN 1 § 4, ynp. 4
5. I'paduueckoe mpencrapiieHUe MPAMOJIUHEHHOTO PAaBHOMEPHOT'O 1 § 4, 3agaun B
JBIDKEHUS TeTpaau
6. Pemenne 3aau Ha npsMONTMHEHHOE paBHOMEPHOE IBU)KEHHE 1 3anaqu B
TeTpaau
7. [IpsimoniHEHOE paBHOYCKOPEHHOE IBHKEHHE. Y CKOpEHHE 1 §5, ymp.5
8. CxopocTh TPAMOIUHEMHOr0 paBHOYCKOPEHHOTO JBUKEHHS. 1 §6, yrp. 6 (1-
['paduk ckopoctu 3)
9. Pemenne 3aau Ha npsMONTMHENHOE paBHOYCKOPEHHOE 1 Ymp.6 (4-5),
JBIDKEHHE 3a/au B
TeTpaju
10. [lepemerienue Tena npyu NpsIMOIIMHEITHOM PaBHOYCKOPEHHOM 1 §7, ynp.7
JBI)KEHUH
11. [lepememienne Tena mpu MPSIMOIMHEHOM PaBHOYCKOPEHHOM 1 §8, ymp.8
JIBUKCHHUU 0€3 HaYaJIbHOW CKOPOCTH
12. I'paduueckuit METON pelIeHus 3ajad Ha PaBHOYCKOPEHHOE 1 3amaqn B
JBIDKEHHE TeTpaau
13. Jabopamopuasn paboma Ne 1 «Hccneoosanue 1 o ommcanwmio
PABHOYCKOPDEHHO20 osuicenus 0e3 HauaabHoll CKopocmu) B y‘-Ie6HI/IKe
14. KonTponsras padota Nel «IIpsmonmHeliHOe paBHOMEPHOE U 1 [ToBTOpEeHME
PaBHOYCKOPEHHOE JBHIKEHHE
15. OTHOCHUTEIHHOCTD JBUKCHUS 1 §9, ynp.9
16. HNuepuunaneHbie cucteMbl orcuera. [lepsrpiii 3akoH HeloToHA 1 §10, ymp.10
17. BTropoii 3akoH Herorona 1 §11, ynp.11
18. Tpetuii 3akon HproToHa 1 §12, ynp.12
19. Pemenne 3amau ¢ npuMeHeHreM 3akoHOB HproToHa 1 3anaqu B
TeTpaju
20. CBo0OonIHOE TIaJICHHE Tel 1 §13, ynp.13
21. Pemenne 3amau Ha cBOOOAHOE TTaeHHE TEI 1 3anauu B
TeTpaju
22. JIBmkeHHe Tena, OPOIIEHHOT'0 BEPTHKAIBLHO BBEPX. 1 §14, ynp.14
HesecomocTs
23. Pemenue 3amad Ha J[BrkeHue Tena, OpPONICHHOTO BEPTHKAILHO 1 3amaqm B
BBEpX TeTpaau
24. Pemenne 3aqay Ha cBOOOIHOE MAICHUE TEI 1 3anauu B
TeTpaau
25. Jabopamopnas pavoma Ne 2 «Hzmepenue yckopenus 1 ITo onucanuro
C60000H020 NAOEHUA) B yueOHUKE
26. 3akoH BeceMupHOro TsAroreHus 1 §15, ynp.15
27. Pemenne 3anau Ha «3akoH BceMupHOro TATOTEHUSD 1 3amauu B
TeTpaau
28. YckopeHne cBOOOAHOTO Ta/IeHNs Ha 3eMJie U IPYTUX HeOSCHBIX 1 §16, ymp. 16

TCaax




29. Cuna ynpyroctu 1 §17, ynp.17
30. Cuiia Tpenust 1 §18, ymp.18
31. [IpsiMonHENHOE U KPUBOJIMHENHOE IBUYKCHHE 1 §19, ynp.19
32. JIBrOKeHHE Tela 0 OKPYKHOCTH C TIOCTOSTHHOM IO MOZYJTIO 1 §20, ymp.20
CKOPOCTBIO
33. HckyccTBeHHBIE CITYTHUKH 3EMITH 1 §21, ymp.21
34. Hmnynbc Tena. 3aKOH COXpaHEHUS] IMITYJIbCa 1 §22,
35. Pemienue 3a1ay Ha 3aKOH COXPaHEHUS UMITYJIbCA 1 3amauu B
TeTpaau
36. PeaxtuBHOE niBMKEeHUE. PakeTsl 1 §23, ymp. 23
37. | Pabora cuisl 1 §24, ymp. 24
38. [loreHnmanbHast 1 KUHETUYECKAst SHEPTUs 1 §25, ymp. 25
39. 3aKoH cOoXpaHEHHs] MEXaHUYECKON SHEPruu 1 §26, ymp. 26
40. [ToBTOpeHnue n 06001IeHNe MaTepraa 1Mo TeMe «3aKOHBI 1 IToBTOpEHME,
HeroToHa. 3aK0H cOXpaHEHUS UMITYIILCAY 3aJlauu B
TeTpaju
41. KontposnbHast pabora Ne 2 «OcHOBbI JIlMHAMUKIDY 1 IToBTOpEeHue
T'JIABA 2. Mexanuveckue Koj1e0aHus 4 BOJIHbL. 3Byk (15
4aCOB)
42. | KonebarensHoe armkenue. CBoOOMHBIE KONEOaHMUsI 1 §27, ynp
43. Bennunnel, XapakTepusylomue KojaedareapHoe ABHKEHUE 1 §28, ymp.
44, Pemenne 3amau no teme «MexaHnueckue KoiaeOaHus 1 3agaun B
TeTpaau
45. Jabopamopuas pavoma Ne 3 «Hccnedosanue 3aeucumocmu 1 [To onucanuro
nepuooa u 4acmomaul c60000HbIX KOJ1eOAHUIL B y4eOHUKE
MAMEMAMUYECKO20 MAAMHUKA OM €20 OJIUHbL)
46. | 'apmonmueckue KoeOaHus 1 §29
47. 3aryxatomme konebanus. BeiHyxneHHble KoaeOaHust 1 §30
48. Pesonanc 1 §31
49, PacnipocTpanenue koseOanuii B cpene. BomHbl 1 §32, ynp
50. JnuHa BosHbL. CKOPOCTh pacHpoCTpaHEeHUs BOJH 1 §33
51, HcTounnku 3ByKa. 3ByKOBBIE KOIEOAHUS 1 §34, ynp.
52. | Beicora u TeMOp 3ByKka. ' poMKOCTb 3ByKa 1 §35, ynp.
53. PacnpocTpanenre 3ByKa. 3BYKOBBIE BOJIHBI 1 §36, ymp.
54. OTtpaxeHue 3ByKa. 3ByKOBOM pE30HAHC 1 §37
55. Pemmenue 3amad o reme «MexaHudeckue KoneOaHus U BOTHBD) 1 3anaun B
TeTpaju
56. KontposnbsHast pabora Ne 3 110 reme «MexaHH4eCKue KojieOaHusI 1 [ToBTOpEeHue
1 BOJIHBD
I'JIABA 3. DuekTpomarauTHoe noJe (21 yac)
57. MarnaurHoe mosie 1 §38,ymp.
58. Hampasnienue Toka 1 HallpaBJIeHUE JIMHUNA €0 MarHUTHOT'O 1 §39
IOJIS1.
59. OOHapy)xeHre MarHUTHOT'O TIOJISI TIO €r0 JISHCTBHIO Ha 1 §40, ymp.
aneKTpuueckuil ToK. [IpaBuito J1eBoil pyku
60. WHayKuwsi MaTHATHOTO TIOJIS 1 §41, ymp.
61. MarauTHsli TOTOK 1 §42
62. SIBneHrEe 3NEKTPOMAarHUTHOM MHAYKIMHU 1 §43, ymp.
63. Hampasnenue naaykimonHoro Toka. [Ipasmno Jlernma 1 §44
64. Jlabopamopuasn pavoma Ne 4 « H3yuenue saenenusn 1 o ommmcanwmio
9JIEKMPOMAZHUMHOU UHOYKYUW) B yueOHUKE
65. SIBneHre cCaMOMHAYKIINT 1 §45
66. [Tomy4ueHue mepeMeHHOT 0 NEKTPUUECKOTO TOKA. 1 §46, ymp.
Tpancdopmarop
67. ONeKTpPOMAarHUTHOE MoJ1e. DIEKTPOMArHUTHBIE BOJIHBI 1 §47, 48




68. Konebarenbubiii kouTyp. [lomydeHue anekTpoMarHUTHBIX 1 §49
KoseOaHui

69. [TpuHIHITBI paAUOCBSI3M U TEJIEBUICHUS 1 §50

70. | Uatepdepentus u mudpakiys cBera 1 §51

71. DNeKTpOMarHuTHasl IpUpojia CBETa 1 §52

72. [Ipenmomiienne ceera. GU3MUECKUI CMBICI TTOKA3ATEIIS 1 §53
MIPEIOMIICHUSI

73. Hucnepcus ceera. Lpera Ten 1 §54

74. THIIBI ONTHYECKHUX CIIEKTPOB 1 §55

75. Jlabopamopnasn pavoma Ne 5 « Hadnro0enue cnioutnozo u 1 ITo onucanuto
JIUHeuYamolx CREKMPO6 UCHYCKAHUA) B y‘-Ie6HI/IKC

76. ITornouenue u ucnyckaHue cBeTa aToMaMu. [Ipoucxoxnenue 1 §56
JIUHENYaThIX CIIEKTPOB

717. KonrpomnbHas padota Ne 4 1o Teme «DJIEeKTPOMarHUTHOE TOJIe. 1 IToBTOpEHME
DNeKTpOMarHUTHBIC KOJICOAHNSI U BOITHBD)
I'JIABA 4. CtpoeHue aToMa 1 aTOMHOI'0 si/Ipa.
Hcnonb3oBaHue 3Hepruu aToOMHBIX siiep (17 yacoB)

78. PagnoakruBHOocTh. Mogenu atomoB. Omnbit Peszepdopaa 1 §57

79. PanmoakTuBHbIE PEBpAIIeHNs] aTOMHBIX SiIEp 1 §58, ymp.51

80. OKCcrepUMeHTaIbHbIE METOBI CCIIEI0BAHMSI YACTHUIL 1 §59

81. OTKpBITHE IPOTOHA U HEUTPOHA 1 § 60

82. CoctaB aroMHOro siipa. MaccoBoe urciio. 3apsiioBOe YUCIIO 1 §61, ynp.52

83. Jlabopamopnasn pavoma Ne 6 « H3mepenue ecmecmeennozo 1 ITo onucanuto
PAOUOAKMUGHO20 (hoHA 003UMEMPOM» B yueOHUKE

84. Pemenne 3anau «CocraB aTOMHOrO siipa. MaccoBoe 4HCIIo. 1 3amauu B
3apsiIoBOe YHCIIO TeTpagn

85. Pemenne 3amau «Anbda- u 6era- pacnaz,. [IpaBmiio cmereHus» 1 3amaqu B

TETpa
86. Oueprust csizu. edekt macc 1 §62
87. Pemenne 3amau « HEprus cBs3M, 1eEKT MACC» 1 3amauu B
TETpa

88. [enenue sinep ypana. Llennsie siaepHble peakiiuu 1 §63

89. SAnepusiii peakrop. [IpeoOpa3oBanre BHYTpEeHHEH SHEPTUU siIIEP 1 §64
B DIIEKTPUYECKYIO SHEPTHIO

90. | AtomHas SHEpreTuka 1 §65

91. Jaoopamopnas padoma Ne 7 « H3yuenue oenenus aoep ypana 1 Ilo onucanuro
no (‘I)()”l()(’[}(l(])ll}l.ll mpeKoe» B y‘le6HI/IKe

92. Buonornueckoe aeicTBUE paaualu 1 §66

93. TepmosiaepHast peakius 1 §67

94. Jaoopamopnan pavoma Ne 8 « H3yuenue mpexog 1 Ilo onucanuro
3APANCEHHBIX YACMULY N0 20MOBBIM Homozpadusmy B yueOHUKE
TI'/TABA 5. Crpoenne 4 3BOJIIOLUSA BCeJleHHOMH (7 4acoB)

95. Cocras, cTpoeHue u npoucxoxaerne COoMHedHON CHCTEMBI. 1 §68,§69
Bbonbiue nnanerst COMHEYHOU CUCTEMBI

96. Marnsie Tena CoTHEYHONW CUCTEMBI 1 §70

97. Ctpoenue, uznydeHus u 3oronusa ComnHia u 38e31. CTpoeHue 1 §71,§72
u 3Bosronus BeeneHHOM

98. KontponeHas pabora Ne 5 «CTtpoeHre aToMa 1 aTOMHOT'O SIIpay 1 IToBTOpeHuUE

99. [ToBTopenue «CTpoeHne aToMa 1 aTOMHOT'O sSIIpa» 1 [ToBTOpEHME

100. | ITpomesxyTounast artectaisi. IToroBast KOHTposbHas paboTa 1

101. | O6oOmIeHue u cucTeMaTH3alrs MOTyYeHHBIX 3HAaHUH 1 MTOBTOPEHUE

102. | Pe3epsHblii yac 1




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O NIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusnka, 7 knacc/ [epeimkua A.B., O0IIECTBO ¢ OrpaHIYEHHON OTBETCTBEHHOCTHIO
«M3narenscTBO «OK3aMEH»

» dusuka, 8 knace/ Iepwimikua A.B., O0IIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe o0mecTBo «M3narensctBo «IIpocBemenney

» ®usnka, 9 knace/ [Nepepiukuna A.B., l'yraukx E.M., O0miecTBoO ¢ OrpaHI4eHHOH OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmectBo «M3aarenscrBo «[Ipocsemennes

METOJUYECKHWE MATEPHUAJIbI JUISA YUUTEJIA

7 KJIACC

1.Paboyas nmporpamma.

2. [Iporpammbl ocHOBHOTO 0011ero oOpazoBanus. ®uzuka. 7 — 9 kiaccel (aBTopsl:A.B.IleppimkuH,
H.B. ®unonoBu4, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2021, B
COOTBETCTBHH C BHIOPAHHBIM YICOHHKOM:

4. Ilepemmikue A.B. @u3uka. 7 kaace. YueOHUK 1 001Ie00pa30BaTENEHBIX YIPEKICHHUH .
M.:IIpocsemenue. 2023

5. JIykammmk B.W. COopHEK BOpocoB U 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemienue, 2021. —
192c.

8 KITACC

1. Pabouast nporpamma. duznka. 7 — 9Kiacchl: y4eOHO-METOJMIECKOTO TOCOOUST
/coct. TuxonoBaE.H. — 2-e uzn.,crepeorumn. —M.: JIpoda,2022. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pasoBanus. uznka. 7 — 9 kiaccel (aBTopbl:A.B.Ilepbimkus,
H.B. ®unonou4, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kimace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2021, B
COOTBETCTBHH C

BBIOpaHHBIM YIEOHUKOM:

4. Ilepekue A.B. @u3uka. 7 k1ace. YueOHUK 11 00111e00pa30BaTeNbHBIX YIPEKISHUH .
M.:IIpocsemenue. 2023

5. Jlykaumk B.M. COopHuK BonpocoB u 3aaa4 1o ¢pusuke. 7-9 xi1. — M.: Ilpocsemenue, 2022. —
192c.

6. Kupuk JL.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U KOHTPOJIbHBIE paOOTHIL. —5-€
n3nanue,- M.MJIEKCA, 2021.

7.H.B. ®unonosny Meronnueckoe nocooue 2015 M. [poda

8.A.E. Mapos, E.A. Mapon CamocTrosiTenbHbIe 1 KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. Ipoda
9.B.B. Illaxmarosa ,O.P. llletdep [narnoctuueckue padors -8 kinacc 2016 M. Jlpoda

10.A.E. Mapos, E.A. Mapos, C.B. Ilo3otickuit Coopauk Borpocos u 3amaq 2020 M. [Ipoda

9 KITIACC

1. Pabouas nmporpamma. duznka. 7 — 9Kiacchl: ya1eOHO-METOJMIECKOTO TOCOOUST
/coct. TuxonoBaE.H. — 2-e uzn.,crepeorumn. —M.: Jlpoda,2021. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pasoBanus. uznka. 7 — 9 kiacce! (aBTopbl:A.B.Ilepbimkus,
H.B. ®unonosu4, E.M. I'yTHUK).

3. Pabouyas nporpamma mo ¢usuke. 7 kimace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2021, B
COOTBETCTBHH C BEIOPAHHBIM YISOHUKOM:

4. Ileppkun A.B. ®usuka. 7 kiaace. YueOHUK U1 001I€00pa30BaATEIIBHBIX YUPEKICHHUH .
M.:Ipocsemenue. 2023

5. Jlykammk B.W. CoopHuK BompocoB u 3a1ad 1o ¢usmke. 7-9 ki — M.: [Ipocsemienne, 2022. —
192c.

6. Kupuxk JL.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U KOHTPOJIBbHBIE paOOTHI. —5-€
u3ganue,- M.MJIEKCA, 2020.



7. AcraxoBa T.B. ®usuka. 7 xnacc. JlabopaTropnsie pabotsl. KOHTposIbHBIE 3a1aHus. —
Caparog:Jluneit, 2021.

8. «KonTponsHo-u3MepuTeabHbie MaTepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. —2-¢

usg., nepepad. — M.:BAKO, 2022.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHO-Meroauueckoe mocooue/ A.E. Mapon.- M.: [Ipoda, 2021.-
123c.:

KonTponsHbie n camocTosTenpHbIE padoThI 1O (hr3uke. 9 kimacc: k yueOHuky A.B. Ilepoimkuna,
E.M. I'yrank «®uzuka 9 knace» / O.U. I'pomuesa. — M.: UznarensctBo «OK3ameny», 2022.
Tectol mo ¢u3nke. 9 knace: k yueonuky A.B. Ilepemkuna, E.M. 'ytHIK « DH3nka

9 kmacc» / O.W. I'pomiieBa. — M.: M3patenbeTBo «Ok3amen», 2022.

®dusuka. 9 knace. TemaTHuecKue TECTOBBIC 3aaHust s moarotoBku k ['MA. / aBT.- coct.: M.B.
Boitnenko, O.H. Mupomikuna. — Spociasnb: OO0 «Akagemus pazButs», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KIIACC

. bubnmnorexa — Bc€ mo npeamery «Puszuka». — Pexxum nocryna: http:/ www.proshkolu.ru

2. BuzmeoonsiTel Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru

3. Enunas xomiekuus LupoBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pexum noctymna: http://school-
collection.edu.ru

4. MHTepecHble MaTepualibl K ypokaM (pU3UKH MO TeMaM; TECThI 10 TeMaM; HaTJIsJHbIe ITOCOOMS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposbie 0OpazoBarenbHbIe pecypcehl. — PexuM mocryma: http:/www.openclass.ru

6. Dnexrponnsle yueOHUKH 10 (usmke. — Pesxum gocryma: http://www.fizika.ru

8 KIIACC

1. bubmoteka — Bc€ no npeamery «Pusukay. — Pesxum nocryna: http://www.proshkolu.ru

2. BuzeoonbITel Ha ypokax. — Pexum nocryma: http://fizika-class.narod.ru

3. Enunas xomtekiws nudpoBeIX 00pa3oBaTelIbHBIX pecypcoB. — Pexum gocryma: http://school-
collection.edu.ru

4. MHTepecHble MaTepralibl K ypokaM (PU3UKH IO TeMaM; TECTHI 10 TeMaM; HaT I JHbIe TTOCOOHS K
ypokam. — Pexxum nmocryna: http://class-fizika.narod.ru

5. Iludposbie 00pazoBarenbHbIC pecypchl. — PexuM mocrymna: http:/ www.openclass.ru

6. DnexTpoHHbIe YueOHUKY 10 (usuke. — Pexxum mocryma: http:/www.fizika.ru

9 KIIACC

1. BuaeoonbiTel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

2. Enunas komnekius nu@poBsIx 00pa3oBaTelIbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

3. MuTepecHble MaTepralibl K ypoKaM (PM3UKH 110 TeMaM; TECThI I10 TeMaM; HarJIsIHbIe TTOCOOUSI K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Hudpossie obpazoBarenbHbIe pecypchl. — Peskum gocryna: http://www.openclass.ru

5. DnexTponHbIe yueOHUKY 110 (usuke. — Pexxum mocryma: http:/www.fizika.ru
6.luctanmonnast mkona Ne368 http://moodle.dist-368.ru/ OtkpeiThiil Knace. CereBoe
oOpa3zoBarensHOE coo01ecTBO. http://www.openclass.ru/node/109715

7. Enunast KoineKkuus g poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP WH(OPMAIIOHHO-00pa30BaTeILHBIX pecypcoB. http://www.fcior.edu.ru/
9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 cents6ps» marepualsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Aaumaruu pusndeckux 00bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: odyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.ru/



