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IosicHuTEABHAA 3aANIUCKA

Pabouyas nmporpamMmma no gusrke Ha YpoBEHb OCHOBHOI'O OOIIEro 00pa3oBaHUs
u1st oOyuaromuxcs 7-9-x kiiaccoB  pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMMU:

o @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O0 o6pa3oBaHuH B
Poccuiickont @enepannmny;

o npukaza MunnpocsenieHus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUH
(deaepanbHOTo TOCyAapCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAApTa
OCHOBHOT'O 00111eT0 00pa30BaHUsY;

« mpukaza MunnpocsenieHust ot 18.05.2023 Ne 370 «O06 yTBepKIeHUU
denepanbHOil 00pa3z0BaTENBHONU MPOrPaMMbl OCHOBHOTO OOIIETr0
o0pa3oBaHUs;

o npukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O06 yTBepxxaeHuu
[lopsnka opranu3anuu U OCyIIECTBICHUS 00pa30BaTEIbHOM
NEeSITEIbHOCTU TI0 OCHOBHBIM 00111€00pa30BaTeIbHbIM NMPOrpaMMaM —
o0Opa3oBaTeIbHBIM MPOTPaMMaM HayaabHOTO OOIIEro, OCHOBHOTO
0O0IIIero U CpeIHEero 00IIero 00pa30BaHUY;

o KOHIENIMHU MpernojaBanus yueOHoro npeamera «Dusnkay;

o CII2.4.3648-20 «CaHnuTapHO-3MHUIEMHOJIOTHIECKUE TPEOOBAHUS K
OpraHu3alysIM BOCTIUTAHUS U O0yUYEHUs, OT/AbIXa U 0310POBIICHUS
JIETe U MOJIOJIEKN», YTBEPKIEHHBIX TOCTAHOBJICHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckne HOPMATHUBBI U TPEOOBAHUS K
obecrieueHUI0 0€30MacHOCTH U (MJIH) OE€3BPEIHOCTH JIJIS YeIOBEKa
(bakTOpOB cpebl OOUTAHUS, YTBEPKICHHBIX IOCTAHOBJICHUEM
TJIABHOTO caHUTapHOro Bpada oT 28.01.2021 Ne 2;

o (enepanbHOI paboueli MPOrpaMMBbI 10 YICOHOMY MPEIMETY
«Dusukar.

PaGouas nporpamma opueHTHpOBaHA Ha IIEJIEBbIC TPHOPUTETHI,
chopmyupoBaHHbIE B (heqepanbHON pabodeit mporpaMMe BOCIIUTAHUS U B
paboueit mporpaMMe BOCTIUTAHUS IITKOJIBI.

[IporpamMma no ¢u3uKe Ha YpoBHE OCHOBHOTO OOIIETO 00pa30BaHUS
COCTaBIICHA HAa OCHOBE MOJIOKEHUN 1 TpeOOBaHMIA K pe3ybTaTaM OCBOCHHS Ha
06a30BOM YpOBHE OCHOBHOI 00pa30BaTeIbHOMN MPOrPaMMBbl, IPEICTABIICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (eaepaabHO paboueii TPOrpaMmbl
BocniuTanus u KoHneniuu npenogaBanus yaeoHoro npeamera « Duszukay.

Conep:xanue nporpaMmsl 1o (Gpu3rke HarpaBiIeHO Ha (hOpMUpOBaHUE
€CTECTBEHHO-HAYUYHON IPAMOTHOCTH OOYYAIOIIUXCSA U OPTaHU3ALMIO U3YUCHHUS
($U3UKH HA IeSITEILHOCTHON OCHOBE. B mporpaMmme no gpusnke yuuThIBAIOTCS



BO3MOXHOCTH y4eOHOro npeameTa B peanuzanuu tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yibTataM o0ydeHus, a
TaKXKE MEKIIPEIMETHBIC CBA3M €CTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma o pu3mMKe ycTaHABIMBAET pacmpesesieHne y4eOHOTo MaTepuaa
o TojaM o0y4deHus (1o Kjiaccam), mpeajiaraeT MpUuMepHYIo
MOCJICIOBATEIPHOCTD U3YUYEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MPEIMETHOTO COJIEP KaHUS U yueTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOmnuXCsl.

[Iporpamma no gu3suke pazpaboTaHa ¢ LEIbI0 OKa3aHUsSI METOUYECKON
MIOMOIIM YYUTEIIO B CO3J]aHUU paboueil mporpaMMBbl IO Y4eOHOMY TIPEAMETY.

dusnka SABISIETCS CUCTEMOOOPa3YIOIINM JJIsl ECTECTBEHHO-HAYUHBIX YUEOHBIX
IPEAMETOB, TTOCKOIBKY (PU3UUECKHEe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SIBJICHUH, U3y4aeMbIX XUMHUEH, OMO0JIOTHEeH, aCTPOHOMHKEH U HU3UIECKON
reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MUPa,
PEI0CTABISIET HanboJiee sICHbIE 00pa3Ilbl MPUMEHEHUSI HAYYHOTO METO/Ia
MO3HAHMsI, TO €CTh C0CcO0a MOTYyUYEHHUs TOCTOBEPHBIX 3HAHUM O MUPE.

Opna u3 TJ1aBHBIX 3a7a4 PU3NYECKOTo 00pa30BaHUs B CTPYKTYpe 0OIIETo
00pa30BaHus COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaronimxcs.

Nzyuenue ¢pusnku Ha 6a30BOM YPOBHE MPEIITOIATAET OBJIAJICHUE CIIeAYIOIUMU
KOMIIETEHTHOCTSIMM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYO I'PAMOTHOCTD:

e HAY4YHO OOBSICHATH SABJICHMUA,

e OLOCHHMBATH N ITIOHUMATH 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,

e MHHTCPIIPCTUPOBATH NAHHBIC W UCIIOJIb30BATh HAYUYHBIC NOKA3aTCIbCTBA
AJIA TIOJTYYCHHA BBIBOOOB.

Henu n3ydenust GpU3MKH HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
onpenenensl B KoHnenuuu npenogaBanus yueoHoro npeamera «Dusmka» B
oOpa3oBaTenbHBIX opranuzanusx Poccuiickoit denepariiu, peaan3yonmx
OCHOBHBIE 00111e00pa30BaTeIbHBIC MPOTPAMMBI, YTBEPKICHHON PEIICHUEM
Konnerun MunuctepcTBa npocseiieHus: Poccuiickoit ®enepaiuu (MpoTOKOJ
ot 3 nekadbps 2019 roma Ne [1K4BH).

Heaun uzyyenus Gpusuku:

o TIPUOOPETECHHE MHTEPECA U CTPEMIICHUS 00yYArOIINXCS K HAYYHOMY
M3YYCHHIO TIPUPOJIBI, PA3BUTHE UX HHTEIICKTYAIBHBIX U TBOPYCCKHUX
cHocoOHOCTEMH;



pa3BUTHE NMPEJCTABICHUI O HAYYHOM METOJE MO3HAHUS U
(opMHpOBaHUE UCCIIEIOBATEIBCKOIO OTHOLLEHUS K OKPYKAIOIINM
ABJICHUSM;

(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs
OCHOB CTPOEHHMsI MaTepuu U (QpyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMUpOBaHUE NPEICTABICHUN O pOJIA (PUBUKU U1l Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE NPEICTABICHUI O BOBMOXHBIX cepax Oyayieit
npodeccuoHaIbHOM 1eATeTbHOCTH, CBI3aHHOM ¢ (PU3UKOM, MOATOTOBKA
K JajbHeieMy o0y4eH!IO B ’TOM HalpaBlIEHUU.

JlocTrkeHue 3TUX LeJed TporpaMMbl O (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIETro
0o0pa30BaHUs 00ECTIEUMBAETCS PELICHUEM CIIETYIOIINX 3a/8a4:

o TPHOOPETCHHE 3HAHUH O TUCKPETHOM CTPOCHUU BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUUCCKUX, MATHUTHBIX ¥ KBAHTOBBIX
SIBJICHUSIX

e TIPHOOPETCHHE YMEHUI OMUCHIBATH M OOBACHATH (DU3UUCCKHUE SABJICHUS C
UCII0JIb30BAaHUEM TIOJTyYCHHBIX 3HAHUH;

¢ OCBOCHHE METOJIOB PEUICHUS MPOCTEHUIITUX PACUETHBIX 3a/1a4 C
UCTIOJIh30BaHUEM (PU3UIECKUX MOJIETICH, TBOPUYECKUX U MTPAKTHKO-
OpPUEHTHPOBAHHBIX 3a/1a4;

¢ Ppa3BHUTHE YMECHHI HAOJIOIATh TIPUPOTHBIC SBICHUS W BBHITIOTHITH
OTIBITHI, TAOOPATOPHBIE Pa0OTHI M SKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI
C WCTIOJIb30BAHHEM M3MEPHUTEIBHBIX TPHOOPOB;

e OCBOEHHE NMPUEMOB paboThI ¢ HHGOPMaIHelH PU3NIECKOTO
COJIepKaHusl, BKITFOUast HH(OOPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSIX
bU3uKH, aHAIN3 U KPUTUUECKOE OIICHUBaHKME MH(OPMAIINH;

e 3HAKOMCTBO cO chepamu mpodeccruoHaTbHON AeATeIbHOCTH,
CBSI3aHHBIMH C (DH3UKOM, 1 COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKEHUAX (HU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus oTBOAUTCS 238 yacoB: B 7-M Kjacce — 68 yacoB (2 yaca B
HeJeno), B 8-M Kiiacce — 68 yacoB (2 yaca B Heneno), B 9-M kiacce — 102 yaca
(3 yaca B HezielnIO).

[Ipennaraemsrii B mporpamme 1o (pu3HNKe IepedeHb JabopaTOpHBIX paboT u
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTEh AeIaeT BEIOOP
MIPOBEICHUS JTAOOPATOPHBIX PA0OT M OTMBITOB C YUYETOM MHIAMBHUIYaTbHBIX
0COOEHHOCTEH 00YUaIONUXCs, CIIMCKA AKCIIEPUMEHTAIBHBIX 3aIaHHM,
MpejiaraéMbiX B paMKax OCHOBHOT'O TOCYJJapPCTBEHHOI'0 dK3aMeHa 1o (PU3HUKe.



Jl1s peanu3anuu MporpaMMbl UCIOJIB3YIOTCS YUeOHUKH, JOMYIIEHHbIE K
WCMOJIB30BAHUIO TIPU PEATM3allUi UMEIOIIUX FOCYJAPCTBEHHYIO aKKPEAUTALINIO
o0pa3oBaTeIbHBIX TPOrPAMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIETO,
CpeaHero o01Iero 00pa3zoBaHus OpraHU3aIUsIMU, OCYIIECTRISIOMUMHI
00pazoBaTeIbHYIO JIEATEIbHOCTD, MMpUka3zoM Munmnpocsernienus ot 21.09.2022
Ne 858:

o @usuka: 7-i knacc: 6a30BbIil ypoBeHb: yueOHUK, 7 kiacc/ [lepblkun
N.M., UBanos A.U., AkimonepHoe odmiectBo «M3mnatenbcTBO
"[Ipocsemienne"»;

o @usuka: 8-if kjacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepblkun
N. M., Usanos A. U., AkuimonepHoe o611ecTBo «M31arenbcTBo
"[Ipocsemenne"»;

o @usuka: 9-i knacc: 6a30BbIil ypoBeHb: yueOHUK, 9 knacc/ [lepblkun
N. M., I'ytauk E. M., IBanoB A. 1., [letpoBa M. A., AKiinoHepHoe
obmectBo «M3aarenscTBO "[IpocBenienue »;

o« <..>

QHGKTPOHHBIG O6p330BaTCHBHBIC PECYPCHI, AOITYHICHHBIC K UCITOJIb30BAHUIO
IIpH pC€ajin3dainl UMCIOIMUX I'OCYAAPCTBCHHYIO aKKPCIAUTAITUTO
O6p&30BaT€JILHLIX IIporpaMm HadaJbHOI'O O6HIGFO, OCHOBHOI'O 06I[I€PO,

cpeaHero oo1ero oopasoBanus npukazoM MunmnpocernieHus ot 02.08.2022 No
653:

®usuka, 7 knacc, DI'AOY IO «Akagemuss MUHIIPOCBEILICHUS
Poccuny;

®dusuka, 8 kinacc, PI'AOY 1O «Akagemusi MUHIIPOCBEILICHUS
Poccuny;

®dusuka, 9 knacc, ®I'AOY JI1O «Akanemusi MUHIIPOCBEILICHUS
Poccuny;

o« <>

Conepxxanne y4eOHOT0 npeamera

/-1 Kjace
Pa3nen 1. @u3uka U ee poJib B O3HAHUU OKPYKAKOIIET0 MUPA.

®dusuka — HayKa o npupoje. SABineHus npupoapl. PU3nyYeCcKue IBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JJIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.



®duznyeckue BennuuHbl. M3mepenue gpuznueckux Benuund. Gusnueckue
npubopsl. [lorpemuocts n3mepennii. MexxayHapoaHasi CuCTeMa €MHHUII.

Kak ¢u3uka u apyrue ecteCTBEHHbIE HAYKU W3y4atoT npupoay. EctecTBeHHO-
HAy4YHbII METO]I MO3HAHUs: HaOJII0JeHUE, TOCTAHOBKA HAYYHOT0 BOIPOCA,
BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHUE
HaOmoaemoro siBineHus. Onucanue GU3NYECKUX SABJICHUN C TOMOIIBIO
MOJENEH.

JdeMoHCTpanuu.

1. MexaHnueckue, TeTIOBbIe, JJIEKTPHUECKIE, MATHUTHBIEC, CBETOBBIE
SIBIICHUSL.

2. dusnueckre TpuOOpsI U MPOIEAYpa MPSMBIX U3MEPEHHI aHATOTOBBIM
U IUGPOBBIM TPUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnpenencHUE MCHBI JSICHUS IIKAIBI H3MEPUTEIBHOTO MPUOOpa.

2. V3amepenue pacCTOSHUM.

3. 3mepenne o0bemMa JKUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHre pa3MepoB MaIbIX TEIL.

5. M3mepeHne TemMmepaTypsl IPH MMOMOIIH KHJIKOCTHOTO TEPMOMETpPa 1
JaT4uKa TEMIIEPaTyPHI.

6. [IpoBeneHne UcceJOBaHUS MO MPOBEPKE TUTIOTE3HI: TaTLHOCTD MOJIETa
IapyiKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BBICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIE CBeJIeHHSI 0 CTPOCHHHU BellecTBA.

CrtpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbITHL,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBroxeHue yactuil BemiectBa. CBsi3b CKOPOCTH JBUKCHHUS YaCTHIL C
TeMIiepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzauMmoaelicTBre 4acThIl
BEIIECTBA: MPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U TBEPIbIX
(KpuCTaUTMYECKUX ) TeI. B3auMOCBS3b MEX/Ty CBOMCTBAMH BEIIIECTB B PA3HBIX
arperaTHBIX COCTOSTHHUSAX M X aTOMHO-MOJICKYJISPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI.

JdeMoHCTpanIUu.



1. HabGmronenne 6pOyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysun.

3. HaOmonenuve siBNeHU, 0OBSICHAIOIUXCS TPUTS)KEHUEM UITU
OTTAJIKUBAaHUEM YACTHI] BEI[ECTBA.

JlaGopaTopHbie padoThI U ONBITHI.

1. Ouenka guameTpa aToMa METOJIOM PSAOB (C UCIOJIB30BAHUEM
dotorpaduii).

2. OnBITHI O HAOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS ra30B.

3. OnbITEI IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBu:keHue u B3anMo/ieiicTBUeE TeJl.

Mexanuueckoe ABWKeHUE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUYKEHHUE.
Cxopoctb. CpeHsasi CKOPOCTh MPU HEPABHOMEPHOM JIBMKECHUU. PacueT myTu u
BPEMEHU JIBUKEHUS.

SIBnenue HHCPIHUN. 3aKkoH HHCPIHH. BBaHMOJIGP'ICTBHQ TCJI KaK IIpUYnHa
N3MCHCHUA CKOPOCTU ABHUIKCHUA TCII. Macca kak MCEpa HHECPTHOCTHU TCJIA.
[InoTHOCTH BCIICCTBA. CBsI3b INIOTHOCTHU C KOJIMYECTBOM MOJICKYJ B CAWMHUIIC
o0beMa BCIICCTBA.

Cuna kak xapakTepuCTHKa B3auMoAencTBUs Tei. Cuia ynpyrocTy U 3aKoH
I'yka. MI3Mepenue cuiibl ¢ MOMOIIIBI0 TMHAMOMETpA. SIBIEHHE TATOTEHUS U CUJia
TsbkecTu. Cuila TSOKECTH Ha Ipyrux rmiaHerax. Bec tena. HeBecomocTs.
Ciio’)keHue cuJjl, HapaBJIECHHBIX 110 OAHOM NMpsMoil. PaBHOAEHCTBYIOIIAs CUJL.
Cuna tpenus. TpeHue CKOIbXKEHUS U TPEHHUE TTOKos. TpeHue B mpupoie u
TEXHHKE.

JdeMoHCTpaIuu.

1. HabmroeHre MeXaHU4eCKOTO JABMKCHHS Tela.

2. VI3amepenune CKOpoCTH MPSIMOJIMHEWHOTO JBUKEHUS.

3. HaGmroenvre siBICHUS] MHEPIINU.

4. HaGnroneHne n3MEHEHUS CKOPOCTH MPHU B3aUMOJICHCTBUU TEJ.
5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TElL.

6. CnoxeHue cuj, HaMpaBIEHHBIX MO OJTHOW MPSIMOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapHUKa B
KHUIKOCTH, MOJIEITH YJICKTPUIECKOTO aBTOMOOUJIS U T. II.).



2. OnpeneneHue cpelHel CKOPOCTU CKOJIbKEHUS OpyCKa W IIapuKa 10
HAaKJIOHHOU INIOCKOCTH.

3. Onpezenenue IIOTHOCTH TBEPAOIO TEINA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (nedopMariim)
OPYXUHBI OT TPUIIO)KEHHOW CHJIBL.

5. OnbITHI, AEMOHCTPUPYIOLIKE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbXKEHUS
OT Beca Tejia U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. JlaBiieHue TBEpABIX TeJl, dKMIAKOCTE U ra3oB.

HaBnenue. CriocoObl yMEHBIIICHUS M YBEIMYCHUS JaBiieHus. J[aBineHue rasa.
3aBUCHMOCTD JIaBJICHUS Ta3a OT 00bema, TemrnepaTypsl. [lepenada napneHus
TBEPJBIMU TEJIaMU, KUJIKOCTAMH U Tazamu. 3akoH [lackans. [THeBMaTrueckue
MaIlMHbI. 3aBUCUMOCTD JIaBJICHUS KUJKOCTU OT TIIyOUHBI. [ MapocTaTudecKuii
napagokc. Coobmiaronuecst Cocyibl. [ uapaBiudeckiue MEXaHu3Mbl.

Atmocdepa 3emin u atMocpepHoe aaBiaeHue. [IpuanHel cyiecTBoBaHUS
BO3ay1IHOM o0onouku 3emnn. OnbiT Toppuueru. U3mepenne arMmochepHoro
JaBjieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM
mops. [Ipubops! 1151 n3MepeHus: aTMochepHOro J1aBJICHUS.

JleiicTBUE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozmyxoriaBanue.

JdeMoHCTpaIuu.

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaromyecst COCY/IbI.

['mppasnuyueckuit mpecc.

[IposiBneHue necTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCHMOCTH BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTH
T€Ja U MIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOMIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue maBaHus Te: TJIaBaHUE WIIH ITOTPYKEHHE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEHN TeJla U KUIKOCTH.

ok wdrE
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JlaGopaTopHbie padoThI M ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJie OT o0beMa
NOTPY>KEHHOU B KUJKOCTh YaCTH TeJa.

2. OnpeneneHue BHITATKUBAIONIEH CUITBI, ACHCTBYIOIICH HA TETIO,
MOTPYKEHHOE B XKUJKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIICH CUJIbI, IEUCTBYIOIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAIOIIECH CHUJIBI,
JEUCTBYIONIEH HA TENO B )KUJIKOCTH, OT 00beMa MOrPyKEHHOU B
YKUAJIKOCTb YaCTH TeJla U OT IIOTHOCTHU JKUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTrpa Wid KOHCTPYHUPOBAHUE JIOJIKHU U
ONPEAEIICHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTB. JDHEprusi.
Mexannyeckas pabora. MOLTHOCTb.

[IpocThie MEXaHU3MBI: pbIyar, 6JIOK, HaKJIOHHAs TI0CKOCTh. [IpaBuio
paBHOBecus priuara. [I[puMeHeHue npaBusia paBHOBECHS pblyara K OJIOKY.
«3onoroe npaBuiio» mexanuku. KIIJ[ npocTeix mexanu3zMoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas OHCPTUA. Kunertuueckas u MMOTCHIOAJIbHAA SHCPI .
HpeBpaIIICHI/IC OAHOI'O BHJa MeXaHUYECKOM OHCPI'UH B }IPYFOﬁ. 3aKkoH
COXpPAaHCHUA DHCPIrUU B MCXAaHUKC.

JdeMoHCTpaIuu.
1. ITpumepsl MPOCTHIX MEXAHU3MOB.
JlaGopaTopHbie padoThI M ONBITHI.

1. Onpenenenue pabOThl CUIIBI TPEHUS P PABHOMEPHOM JIBUKEHUU TEJa
110 TOPU30HTAJIbHON MOBEPXHOCTH.

2. MccnenoBanue ycaoBU paBHOBECHS phluara.

3. Usmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. N3ydeHue 3aKk0Ha COXPAHEHHS] MEXaHUYECKOUN SHEPTHUU.

8-i1 ki1acce

Pa3gea 6. TenioBble IBJICHHUS.

OCHOBHbBIE MOJ0KEHUSI MOJEKYISIPHO-KUHETUUECKON TEOPUH CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB U MOJIEKYI. ONbITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

Mogenu TBEpAOTro, )KUAKOTO U ra3000pa3HOTr0 COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUJKOCTEH



Y TBEPJABIX TEJI HA OCHOBE MOJOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPHUH.
CmauunBaHue U KanWUISIPHBIE sIBIEHUA. TennoBoe pacClInpeHUE U CKATHE.

Temneparypa. CBa3b TEMIEPATYPHI CO CKOPOCTHIO TEIMIOBOTO JIBUKEHHUS
yacTtull. BuyTtpennss sueprus. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEPrUu:
TEIUIoNepeaaya u coBepileHrue padbotel. Buasl Teronepenaun:
TEIUIONPOBOIHOCTh, KOHBEKIIMSI, U3TyYEHHE.

KommnuecTBo TeIOTHL. Y AeibHAasA TEIIOEMKOCTD BelecTBa. TemiooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TeII0BOro Oananca. [lnasnenue u
OTBEPJICBAaHUE KPUCTALNIMUYECKUX BEIIECTB. Y I€bHAS TEIUIOTA IJIaABJICHUS.
[TapooOpazoBanue u konaeHcamus. Ucnapenue. Kunenue. Y aenpHas TeraoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT aTMOC(HEPHOTO
JIaBJICHUS.

BrnaxnocThk Bo3myxa.
DHeprus TOIIuBa. Y AelbHas TEIUIOTa CTOpPaHMUS.

[Tpuniune! padots! TemnoBbix aurateneit KI1/1 remmoBoro asuraress.
TemnnoBele IBUTraTeNIN U 3alUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIpoLieccax.
JdeMoHCTpaIuu.

Habmronenre 6poyHOBCKOTO TBUKEHUS.

Hab6mronenne nuddysun.

HaOmronenne sBeHNU cMauMBaHUS W KalTWJIISIPHBIX SBICHUH.
Habmroienre TerioBoro pacmpeHus Tel.

N3meneHue naBieHus ra3a npyu U3MEHEHHH o0beMa M HarpeBaHUU WU
OXJIAKJICHHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenayn.

OxTaxIeHUe TIPH COBEPIICHUH PaOOTHI.

. HarpeBanue npu coBepiiieHUH pabOThl BHSIITHUMHU CHJIAMH.
10.CpaBHeHHE TEIIJIOEMKOCTEH pa3InYHbIX BEIIECTB.
11.HaOmronenne KUmeHusl.

12.HabmroieHre OCTOSTHCTBA TEMIIEPATyPhl IIPH TUTABICHUH.
13.Moenu TenI0BhIX IBUTATEIEH.

abrwbdPE

© o~

JlaGopaTopHbie padoThI M ONBITHI.

1. OnbIThI 10 OOHAPYKEHUIO AEHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.
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. OnBITHI 11O BEIPAIIMBAHNIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIM caxapa.
3. OnpITHl IO HAOIIOAEHUIO TEMJIOBOTO PACUIMPEHMSI Ia30B, KUIKOCTEN U
TBEPABIX TEIL.
. Onpenenenue naBieHus Bo3Ayxa B OAJIJIOHE LITIPUIIA.
. OnbITBL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD AABJIEHUS BO3AyXa OT €TI0
o0beMa U HarpeBaHUs WM OXJIAXKACHUS.
6. IlpoBepka runoTe3sl JMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIepaTyphl.
/. HabmoieHne u3MeHeHusl BHYTPEHHEH SHEPTUH Tella B pe3ysibTare
TeIuIonepeaaur U paboThl BHEIIHUX CHII.
8. HUccnenoBanue ABJICHUS TEIJIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOU U
ropst4ei BOJBI.
9. OnpeneneHue KOIMYECTBA TEIJIOTHI, TOJYUYEHHOI'O BOAOW MPHU
TEII00OMEHE C HArpeThiM METAJUTMUECKUM LIUIHHIPOM.
10.Omnpenenenre yaenbHON TEIIOEMKOCTH BELIECTRA.
11.WccnenoBanue npoiiecca UCHapeHHUs.
12.Onpenenenre OTHOCUTEIBLHON BIIAXKHOCTH BO3yXa.
13.0Omnpenenenue yaeabHON TEIIOTHI MJIaBICHUS JIbA.

o~

Pazgen 7. JinekTpuyecKkre ¥ MATHUTHBIE SIBJICHUS.

DOnektpu3anus Tell. [[Ba poaa 3JIeKTpUUECKUX 3apsioB. Bzaumopaeiicteue
3apspKeHHBIX Tesl. 3aKkoH KysoHa (3aBUCUMOCTD CUJTBI B3aMMOICHCTBHUS
3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXIY TEIIAMH).

DnexTpudeckoe mojie. HanpsskeHHOCTh anekTpudeckoro mods. [punmmmn
CYNEPIIO3UIIMH JICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM yPOBHE).

Hocutenu anexkTpudeckux 3apsaa0B. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l.
Ctpoenue aroMa. [IpoBOAHUKHN U TUAJIEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOT0 3apsiaa.

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
HcTtouHrku mOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEII0BOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas nenb. Cuiia Toka. DIEKTPUUYECKOE HAIPSIKEHUE.
ConpoTuBieHre NMPOBOJHUKA. Y I€JIbHOE CONMPOTUBIICHUE BEIIECTBA. 3aKOH
Owma nnst yyactka nenu. [locnenoBarenbHoe v napajijieabHOE COCTUHEHUE
MIPOBOTHUKOB.

PaboTa u MouIHOCTH 35eKTpUdecKkoro Toka. 3akoH Jlxoymns—Jlenua.
DNEeKTpUYECKUE LU U MOTPEOUTENTN AIEKTPUUECKON SHEPTUU B OBITY.
KopoTkoe 3ambikaHue.



ITocTosstHHBIE MarHuThl. B3anMoaelcTBuEe NOCTOSIHHBIX MAarHUTOB. MarHuTHoe
noae. MarautHoe noJjie 3eMJIN U €ro 3HaYeHHe I KU3HU Ha 3emie. OIbIT
Opcrena. MarHuTHOE TOJIE AJIEKTPUUECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[efiCTBUE MArHUTHOTO TOJISl HA MPOBOJIHUK C
TOKOM. DJIEKTPOJABUTATENIb MIOCTOSTHHOTO TOKA. Vcrionp30BaHmne
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SBneHne 37eKTpOMarHuTHOW HHAYKIUU. [IpaBuio Jlenna.
OnexrporenepaTop. CriocoObl MOTYyUEHHUS SJIEKTPUUECKON SJHEPTUH.
DNEKTPOCTAHLIMK HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIHHU.

JdeMoHCTpauu.

1. DnexTpuszanus Tei.

2. JIBa pojia SJIEeKTPUUECKHUX 3apsI0B U B3aUMOICHCTBUE 3apSIKCHHBIX TEI.

3. YCTpOHCTBO U IeCTBHE 2IEKTPOCKOA.

4. DnexTpocTaTudecKasi MHIYKIIUS.

5. 3aKOH COXpaHEHUS IECKTPUUECKUX 3aPsI0B.

6. [IpoBOTHUKH M TUDJICKTPUKHU.

/. MopaennpoBaHHe CUIOBBIX JUHUMN 3IEKTPUUECKOTO TOJIS.

8. cTOYHMKHM MOCTOSTHHOTO TOKA.

9. JleicTBUS 3JIEKTPUYECKOTO TOKA.

10.25eKTpUYeCKUl TOK B KHUIKOCTH.

11.T"a30BbI# paspsi.

12.3mepenune cuiibl TOKa aMIIepMETPOM.

13.3mepenne 3IeKTPUIeCcKOro Hanps>KeHUs BOIBTMETPOM.

14.PeocTat 1 Mara3uH CONPOTUBIICHUH.

15.B3anMoeiicTBrE TOCTOSITHHBIX MArHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTHU Pa3eICHHsI TOJIIOCOB MarHuTa.

17.MonenupoBaHuE€ MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MarHuTHOE 10JIe TOKa. DJIEKTPOMArHHUT.

20. [leficTBME MAarHUTHOT'O TOJISI HA TIPOBOJIHHUK C TOKOM.

21.9neKTpoABUTATEIh TOCTOSTHHOTO TOKA.

22.UccnenoBanue sIBICHUS DJIEKTPOMArHUTHOW WHIYKITUH.

23.0mnbiTel Dapaes.

24.3aBUCUMOCTH HaNPABJICHHS] HHAYKIIMOHHOTO TOKA OT YCJIOBHM €T0
BO3HUKHOBEHHUS.

25.D1eKTpOoTeHepaTOp MOCTOSTHHOTO TOKA.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnpIThI 10 HAOIIOCHUIO ANEKTPU3AIUU TEJ UHIYKIHUEH U Ipu
COIIPUKOCHOBEHUH.
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HccnenoBanue n1ercTBUS JIEKTPUYECKOTO T10JIs HA IIPOBOAHUKA U

JTUAJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOH 1IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKCHUS.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO Yepe3 pe3ucTop, OT

COTNPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COTNPOTHUBJICHUS TTPOBOJHUKA OT €0 JIJTMHBI, TJIOIIAIUA ONIEPEYHOTO
CEUYEeHHUs U MaTepHaa.

8. [IpoBepka npaBuia CIOXKEHUS HANPSHKEHUM MPU MOCTIEI0BATETLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IpoBepka npaBwiia IJisi CUJIbI TOKA MIPU NapauieIbHOM COEUHEHUN
PE3UCTOPOB.

10.Omnpenenenue paboThI AEKTPUUECKOTO TOKA, UYIIETO Yepes
pe3ucTop.

11.Onpenenenne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEIIEMON Ha
pe3ucTope.

12.UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT
HaANpPsDKEHUs Ha HEeil.

13.Onpenenenne KII/ narpeBarensi.

14.VccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBHSI TTOCTOSTHHBIX MAarHUTOB.

15.3y4yeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MarHUTOB MPU UX
00BEITMHEHUU U Pa3/ICIICHUN.

16.UccnenoBanue ACHCTBUS JISKTPUUIECKOTO TOKA HA MATHUTHYIO
CTpETIKY.

17.0nbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI B3aUMOICHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbI TOKA W HAIIPaBJICHHS TOKA B
KaTyIlKe.

18.M3y4yenue necTBUsI MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.

19.KoHcTpyrupoBaHue U U3y4eHHe pabOThI AIEKTPOABUTATEIS.

20.Usmepenne KIIJI anexkTpoaBUrareIbHON YCTAHOBKH.

21.OmbITHI IO UCCIICTOBAHUIO SIBICHHS DJIEKTPOMArHUTHOW WHYKIIWU:

UCCIIEOBaHNE U3MEHEHUI 3HaUYCHUS U HAIIPABICHUSI HTHAYKIMOHHOTO

TOKa.

ook ow

9-i1 KJ1acc

Pa3znen 8. Mexanuueckue siBJIeHUA.

Mexanndeckoe aBuxeHue. MatepuanbHas Touka. CucTemMa oTcuera.
OTHOCHUTENBFHOCTh MEXaHUYECKOTO ABMXXEHUSI. PABHOMEpHOE MPSIMOJIMHEHHOE



nerxeHne. HepaBHoMepHOe npsiMonuHelHoe aBrkeHue. CpenHss u
MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHoyckopeHHOE NpAMOIUHEHHOE BHkeHne. CBoOOaHOE
nagenue. OnbITel ['anuies.

PaBHOMEpHOE IBMKEHHE 110 OKPYKHOCTH. [leprnoa 1 yactora oOpaleHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HetoTona. Bropoyi 3akod Herotona. Tpetuit 3akoH HeroToHa.
[IpyHIMII CyNepno3uLyU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIbXKEHHUS, CUJla
TPEHUS MOKOs, IPYyTUE BUAI TPEHUS.

Cuita TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOpEHHE CBOOOHOTO
najgenus. [Ipmxenue mianet Bokpyr ConnHua. [lepBas kocMudeckasi CKOpOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue maTepranibHOM TOUkH. AOCOIIOTHO TBEpIOE Teo. PaBHOBecue
TBEPJIOTO Teja C 3aKPEIUICHHOW 0Chio BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.

I/IMHy.HI)C tena. U3amenenue HMITYJIbCA. I/IMHy.HI)C CHJIBI. 3aKOH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABHIXKXCHHUC.

Mexanudeckasi paboTta 1 MOITHOCTh. PaboTa cui TsokecTH, ynpyrocTu, TPEHUS.
Cas3b sHepruu u pabotsl. [loTeHIIMaIbHAS SHEPTUA TeJa, MOJHATOTO Hal
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SHEPTUS CHKATOU MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

JlemoHcTpanum.

1. HabGmroienrne MeXaHU4eCKOTO JABM)KCHHSI T€Jla OTHOCUTEIIFHO Pa3HBIX
TE€J OTCUETA.

2. CpaBHEHUE TTyTE€H U TPACKTOPHI IBIXKEHHUS OJTHOTO M TOTO XKE Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

3. N3aMepenune CKOpoCTH U yCKOPEHHUSI PSIMOIMHEHHOTO IBYKCHHSL.

4. UccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOIO JIBUXKEHUSI.

5. HaGmroenrie NBMKEHUS TeJa TI0 OKPY>KHOCTH.

6. HaGmonenne MexaHU4YEeCKUX SBJICHUH, MPOUCXOANIUX B CHCTEME
otrcuera «Tenexka» Mpu ee paBHOMEPHOM U YCKOPEHHOM JIBHKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.



/. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U IEUCTBYIOLIEH HA HETO
CHJIBL.

8. HaGmronenue paBeHCTBA CUJI IPU B3aUMOJECHCTBUU TEIL.

9. M3MeHeHue Beca Tena Npyu YCKOPEHHOM JIBH>KEHUU.

10.Ilepenaya ummysbca Npy B3aUMOJIEUCTBUH TEII.

11.TIpeo6pa3oBaHusi SHEPTUU MIPU B3AUMOJIEUCTBUU TEN.

12.CoxpaHeHnne umiysbca Ipyu HEYIPYyroM B3auMOI€HCTBUU.

13.Coxpanenue umiyiabca Ipu adCOIOTHO YIPYTOM B3aUMOJCHCTBUU.

14.HaGntogeHne peakTUBHOTO JABMXKCHHUS.

15.CoxpaHeHne MeXaHUYECKON SHEPrUuu pH CBOOOIHOM MaJICHUU.

16.CoxpaHeHne MEXaHUYECKON SHEPTUU MPH JIBHIKEHUU Teja MO/
JEHCTBUEM MIPYKUHBI.

JlaGopaTopHbie padoThI M ONBITHI.

1. KonctpyupoBaHue TpakTa Jijisl pa3roHa 1 JaJdbHEHIIIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

2. OnpeneneHue cpeHel CKOPOCTH CKOJBKEHUsI OpycKa WIIH IBHYKCHUS
IIapyKa Mo HaKJIOHHOH TIJIOCKOCTH.

3. Onpenenenne yCKOpEeHUs Tea IPU PaBHOYCKOPEHHOM JIBUYKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IIpoBepka runoTe3bl: eclid MPU PpaBHOYCKOPEHHOM JIBKEHUU 0€3
HAYaJIbHOM CKOPOCTH MyTH OTHOCSITCS KaK PsJl HEYETHBIX YHUCE, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHUS OT CHJIBI

HOPMAJILHOTO JIaBJICHMUS.

. Onpenenenue kodPUIIMEHTA TPSHUS CKOJBXKEHUS.

. OnpeneneHue )KeCTKOCTU MPYKUHBI.

9. Onpenenenue pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHHUH TeJia
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10.Omnpenenenne paboOThHI CHIIBI YIIPYTOCTH MPHU MTOABEME TPy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11.N3y4denue 3aKkoHa COXPAHEHHS YSHEPTUH.

oo

Pa3znen 9. Mexannueckue Koje0aHus U BOJIHBI.

KonebarenpHoe aBuxkeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: IEPUO]I,
4acToTa, aMIuIuTyAa. MarteMaTu4eCKuil U Py KUHHBIN MasTHUKH.
[IpeBpalenue sHepruu Mpu KojaedaTeaIbHOM JBUKEHHH.

3aryxatomue koinedanus. BeiHykneHHble Konebanus. PezoHaHnc.
Mexanndeckue BoHbI. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipo10sibHEIE U



MONIEPEYHbIE BOJHBI. [[JIMHA BOJHBI U CKOPOCTh €€ PACIIPOCTPAHEHHUS.
MexaHn4ecKue BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKoOCTb 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. IHppa3Byk u
YJIBTPA3BYK.

JdeMoHCcTpanuu.

1.

2.
3.
4.
S.
6.

Ha6nronenue xoneGanuii Te Mo AEMCTBUEM CUIIbI TSKECTH U CHUIIBI
yIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpanenue mpoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pEe30HaHC.

JlaGopaTopHbie padoThI M ONBITHI.

1.

no

7.

Omnpenenenue 4acTOThI U MEPUOJIa KOJeOaHU MaTeMaTHIECKOTO
MasTHHUKA.

Omnpenenenne 4acTOThI U MEPUO/ia KOJeOaHUN Py KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TMeprojia KoeOaHuii MOABEIIEHHOTO K
HUTH Tpy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TMeprojia KoeOaHuil Mpy>KUHHOTO
MasiTHUKA OT MaccChl rpy3a.

. IIpoBepka He3aBUCUMOCTH Tepuoa KoueOaHu rpy3a, MOABEIIEHHOTO K

HUTH, OT MacChl Ipy3a.

. OTBITHI, IEMOHCTPUPYIOLTUE 3aBUCUMOCTD IEPUO/Ia KoJieOaHu

IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3pnen 10. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMAarHUTHbIE BOJHBI.

DIEKTPOMArHUTHOE TMOJE. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBa
3JIEKTPOMATrHUTHBIX BOJH. [1Ikana siekTpoMarHuTHBIX BOJIH. Mcnonb30Banue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.

DnekTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA

CB€Ta.

JdeMoHCTpaniuu.

1.
2.

CBoliCcTBa PIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMICTBA CBETA.



JlaGopaTopHbie padoThI  ONBITHI.

1. U3yuyenne cBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3znen 11. CBeToBBI€C ABJICHUA.

JIyueBas mozens ceta. Mictounuku ceera. IIpsMonuHenHoe pacupocTpaHeHUe
ceeta. 3atMenust Connua u Jlynel. Otpaxkenue cera. [mockoe 3epkano. 3akoH
OTpakeHHsI CBETA.

HpeJIOMJICHI/Ie cBeTa. 3aKOH MMpCIIOMJICHHUA CBCTA. ITonnoe BHYTPCHHCC
OTPaXCHUC CBCTA. HMcnonbs30BaHuE MOJIHOTO BHYTPCHHCTO OTPAXKCHUA B
OIITUYCCKHUX CBCTOBOAAX.

JIun3a. XO]I Hy‘leﬁ B nmuH3e. OnTHdeckas cucreMa @OTO&HHapaTa, MHKPOCKOIIa
1 Teneckona. I'j1a3 kak onTuyeckas CucTema. BJII/IBOPYKOCTB " JaJIbHO30PKOCTD.

Paznoxenue 6enoro ceeta B cnektp. OnbiTel HetoTona. Cnoxkenue
CIEKTpabHBIX I[BETOB. Jlucniepcust cBeTa.

JdeMoHCTpaIuu.

1. IlpsimonMHENHOE pacIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBITYKJIOM
3epKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueit B coOuparolei JuH3e.

XoJ1 JIydeil B paCCEUBAOIIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. [lpunnun neictBus poroanmnapaTa, MUKPOCKOIIA U TEIECKOTA.
10.Monens rnasa.

11.Pa3noxxeHue O6€Ioro cBETa B CIIEKTP.

12.Tlomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

w N

©Co~N A

JlaGopaTopHbie padoThI M ONBITHI.

1. VccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHsI CBETOBOIO Jyda OT yrIJia
NaJICHUSL.

2. V3ydenne xapakTepUCTHK N300paKEHUS MPeMETa B TUIOCKOM 3epKalie.

3. UccrnenoBanne 3aBUCUMOCTH YTJIa TIPEIOMIICHHUSI CBETOBOTO JIy4a OT
yIJla TaJCHHS Ha TPAHUIIE «BO3LYX—CTEKIIO».



4. Tonydenne n300pakeHUM ¢ MOMOIILI0 COOUPAIOIIEH JIUH3HBI.

5. Onpenenenre POKYCHOTO PAaCCTOSTHUSA U ONITUYECKOM CUIIBI
coOuparonieit JTUH3HI.

6. OmBITHI IO Pa3I0KEHHIO 0EJI0T0 CBETa B CIIEKTP.

7. OmBITBI IO BOCHIPUATHIO [IBETA MPEIMETOB MPHU MX HAOIIOJEHUH Yepes
[[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBBIC ABJICHUA.

Omnsitel Pezepdopna u nnanerapuast Mmojenb aroma. Mogens atoma bopa.
Hcnyckanue u nornouieHrne ceeta atoMmoM. KBaHThl. JInHeYaTbie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
snapa. Hykionnas monenb aroMHoro siipa. M3oromnel. PaguoakTuBHbBIE
npeBpaienus. [lepuon monypacnana aTOMHBIX sEP.

SnepHble peakiy. 3aKOHbI COXPAHEHHSI 3PS A0BOI0 U MaCCOBOTO YHCEIL.
DHeprust cBsi3u aTOMHBIX sfep. CBs3b Macchl ¥ 3Heprun. Peakuuu cunTesa u
nenenus siaep. Uctounuku sueprun CoJiHIA U 3BE3].

HzxepHa;I OHCPI'CTHUKA. I[eﬁCTBPISI PaaArnOaKTHUBHBIX I/I3Hy‘IeHI/Iﬁ Ha KHNBBIC
OpraHU3MBlI.

JdeMoHCTpaIuu.

1. CnekTpbl U31y4YEHUS U TOTJIOLICHHUS.

2. CieKTphI pa3IMYHBIX Ta30B.

3. Cnekrtp Bogopoa.

4, HabmroneHue TpekoB B kamepe Buibcona.

5. Pabora cueTyrka HOHU3UPYIONTUX U3TyICHUH.

6. Perucrparnus n3mydeHus IpUPOIHBIX MHHEPATIOB U MPOAYKTOB.

JlaGopaTopHbie padoThI M ONBITHI.

1. HabGmtoieHre CIIOMIHBIX U TMHEHYaThIX CIIEKTPOB U3ITyYCHHS.

2. VccnenoBanue TPEKOB: U3MEPEHUE YHEPTUU YACTHIII IO TOPMO3HOMY
nytu (o gororpadusim).

3. U3mepenune paanoakTuBHOTO (oHA.

IoBTOPHUTEIBLHO-00001IAKO U MOTYJIb.

[ToBTOpHUTETEHO-0000IIAIONMINIA MOTYTh TIPEAHA3HAYCH JIJI CHCTEMATU3AIUU U
000011IeHUS MPEAMETHOTO COACP)KaHUS M OMbITA JICATCIBHOCTH,
MIPHOOPETEHHOT'0 IIPH U3YUCHUH BCETO Kypca (PU3HMKH, a TaKKe JIUIS ITOATOTOBKH



K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMeHY MO (hU3UKe ISl 00ydaromuxcs,
BBIOPABILIKX 3TOT y4EOHBIN MpeaMeT.

IIpu n3yyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTUKEHUE TPEIMETHBIX
Y METanpeIMETHBIX IIAHUPYEMBIX pe3yJIbTaTOB 00yueHus, popmupyercs
€CTECTBEHHO-HAYYHAasl TPAMOTHOCTb: OCBOCHHE HAyYHBIX METO/IOB
UCCJIeI0BAHUS SIBICHUM MPUPOJIBI M TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSCHATD
(uznueckue sIBICHMs, IPUMEHSIS IOJyUYE€HHbIE 3HaHUS, peliaTh 3aa4l, B TOM
YHUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[TpuHIMNIHANBHO NEATEIbHOCTHBIN XapaKTep JaHHOTO pa3zelia peaau3yercs 3a
CYET TOTr0, YTO OOYyYaIOIIUECs BHITIOIHSIIOT 3aJJaHUsI, B KOTOPBIX UM
npeajaraeTcs:

Ha OCHOBC IMOJIYYCHHBIX 3HAHUM Pacrno3HaBaTb U HAYYHO OOBSICHSITH
(1)I/ISI/I‘{€CKI/IG SBJICHUSA B Opr}KaIOHICﬁ npupoac n HOBCC}IHGBHOﬁ KHU3HU,

HNCIIOJIb30BATH HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)1/131/I"I€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI IIPOBCPKU TUIIOTE3 U MMOJTYUCHUSA TCOPCTHICCKHUX BBIBOJIOB,

00BACHATH HaY4YHBIC OCHOBEI HanOoJIee Ba)KHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpUMCEP, IMMPAKTUICCKOT'O HUCITIOJIB30BAHUA PA3JIMYHBIX
HNCTOYHHUKOB OHCPIUHU HAa OCHOBC 3aKOHA ITPCBPAIICHUA U COXPAHCHUA BCCX
N3BCCTHLIX BUJOB OHCPIUH.

I[Inanupyemblie pe3yJibTaThl OCBOEHHUS MpPeIMeTa

JIn4yHOCTHBIE pe3yJIbTAThI

B pesyibTate n3ydeHus pU3MKK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30oBaHUs Y
obyuaromerocst 0yayT c(popMHUpPOBaHBI CACAYIONTUE TUIYHOCTHBIC PE3YJIbTATHI B
YaCTH:

1) naTpHMOTHYECKOT0 BOCIIUTAHUS:

e TIPOSIBIICHWE WHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO
poccHiicKoi PU3NIECKON HAYKH;

¢ IIEHHOCTHOE OTHOIIECHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX -
(bHU3HUKOB;

2) IrpaxKIaHCKOro 1 1yXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA



¢ TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKJIEHUU OOILIECTBEHHO
3HAYMMBIX U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (DU3UKH;

e OCO3HaHHE BaXHOCTU MOPAIBHO-ITHYECKUX ITPUHIUIIOB B
NEATEIIBHOCTH YUYEHOI0;

3) 3¢TeTHYeCKOro BOCIIMTAHUSA:

o BOCHPHUATHE 3CTETUYECKUX KaYeCTB (DU3UUECKON HAYKU: ee
FapMOHUYHOT'O MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUA:

e OCO3HAaHHE IECHHOCTU (PU3UUECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA
IIO3HAHUs MUPA, OCHOBBI Pa3BUTHUS TEXHOJOIMHU, BaXKHEUILIEH
COCTaBJISIIOLLEUN KYJIbTYPBI;

o Ppa3BHUTHE HAyYHOM JHOOO3HATEIBHOCTH, HHTEpPECA K
UCCIIE0BATEIBCKON IEATEIIBHOCTH;

5) popmupoBaHusi KYJbTYPbI 3I0POBbSI U IMOLMOHAJIBLHOIO
0J1aronoJTyunsi:

e OCO3HaHME IIEHHOCTU 0€30MacHOro o0pas3a )KMU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBUJI 0€30MaCHOTO MOBEACHUS
Ha TPAHCIOPTE, HA 10POrax, C ANEKTPUUECKUM U TEIIIOBBIM
000pyI0BaHUEM B JOMAIIIHUX YCIIOBUSX;

o c(hOpPMHPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHKE CBOETO MpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

e AKTHBHOE yYacCTHC B PEIICHUU MPAKTHYCCKUX 3a7a4 (B paMKaX CEMbH,
o0pa3oBaTeIbLHON OpTaHHU3AINH, TOPOJIA, Kpasi) TEXHOJIOTHUECKOHN U
COLMAIbHOW HANPaBICHHOCTH, TPEOYIONIUX B TOM YUCIIC U
bu3nUeCKNX 3HAHUIA;

e WHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MTPOQECCHIA, CBI3aHHBIX C
11716321 00) 78

7) 3K0JIOrM4e€CKOro BOCIIMTAHMS

e OpHUEHTAIWS HA IPUMEHEHNE QU3NUCCKUX 3HAHUHN I pEIIeHUs 3a/1a4 B
00JaCTH OKpYKAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYITKOB U OIIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JJIsI OKPYIKAOILIEH CPEbI;



e O0CO3HaHME INIO0AJIBHOrO XapaKTepa IKOJIOTMYECKUX MTPOOIIEM U IyTel
UX peuIeHUS;

8) amanTanun K N3MEHAIIUMCH YCJIOBUAM COLMATBHON U IPUPOAHOI
Cpeabl:

e TOTPEOHOCTH BO B3aMMOJICHCTBUU MPHU BBHIMOJTHEHUH UCCIICIOBAHUIN U
MPOEKTOB (PU3NUYECKON HAIIPABICHHOCTH, OTKPBITOCTH OIBITY U
3HAHUSIM JIPYTHX;

e TIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO
JIeSITEIIbHOCT;

e TOTPEOHOCTH B (hOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCIIC
dbopMyIUpOBATH UJIEH, TIOHATHS, TUTIOTE3bI O PU3MUECKUX O0BEKTaX U
SIBIICHUSIX

e 0OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

e IUJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3NUECKHUX
3HAHMM;

e CTPEMJICHHE aHATU3UPOBATH U BBIABIATH B3aUMOCBSI3U MIPUPOBI,
o01ecTBa ¥ YKOHOMHUKH, B TOM YHCJI€ C UCTIOJb30BaHUEM (PHU3UYECKUX
3HAHUM;

e OILICHKA CBOUX JCHCTBUI C YUETOM BIIMSIHUSI HA OKPY>KAIOIIYIO CPELy,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIICICTBUM.

MeranpeaMeTHble pe3yabTaThl

B pe3ynbraTe 0CBOCHHSI MPOTrPaMMBI TI0 (PU3HKE HA YPOBHE OCHOBHOTO OOIIETrO
oOpasoBaHus y odydaromerocs 0yayT copMHUpOBaHbEl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAILHBIC YICOHBIC
JEHUCTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YICOHbIE TICUCTBUS,
PETYISTUBHBIC YHUBEpCATIbHBIC YICOHbBIE ACHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH O0BEKTOB
(sIBJIEHUI);

e yCTaHABIIMBaTh CYIICCTBEHHBINH MPU3HAK KJIACCH(PUKAIINN, OCHOBAHUS
JU1s1 0000IEHNS U CPAaBHCHUS;

e BBIABJIATH 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B paCCMATPUBAEMBIX
dakTax, JaHHBIX U HAOIIOJCHHIX, OTHOCSAIIUXCS K PU3NIECKUM
SIBIIEHUSIM;



e BBISABJISATH IPUUYUHHO-CIIEICTBEHHBIE CBS3U IIPU U3yUYE€HUU (DU3UUECKUX
SBJICHUW U MIPOLIECCOB, JENIaTh BHIBOABI C UCIIOJIB30BAHUEM
JNEAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOUEHUMN, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI35IX (PU3NYECKUX BEIUYMH;

¢ CaMOCTOSTEIBHO BBIOMpPATh COCO0 pelieHust yueOHoi Gpuznyeckon
3a/1auu (CpaBHEHHME HECKOJbKMX BAPUAHTOB PEIICHMs], BBIOOp Hauboliee
HNOJIXOIAIIEr0 C YYETOM CaMOCTOSTENbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHeE JeHCTBUS

e HCIOJIB30BaTh BOIPOCHI KAK UCCIIEI0BATEIILCKUNA HHCTPYMEHT
IIO3HAHU;

e IIPOBOJHUTH 10 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIIBIT,
HECJIOXKHBIA (PU3NYECKUN IKCTIEPUMEHT, HEOOJIbIIOE UCCIIEOBaHE
(U3UYECKOro SIBJICHHUS;

¢ OIICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAILIHIO,
IIOJIyYECHHYO B X0J1€ UCCIIEIOBAHUS UIIA DKCIIEPUMEHTA;

¢ CaMOCTOSATEIHHO (POPMYIHPOBATH OOOOIICHHS U BBIBOIBI 110
pe3yspTaTaM MPOBEIEHHOr0 HaOIIOIEHNUS, OTIbITA, CCIIEIOBaHMS;

¢ TPOTHO3UPOBATH BO3MOXKHOE JajbHENIIEe pa3BUTHE (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUH B
HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undgopmanmeii:

o TIPUMEHSTH PA3INIHBIC METOBI, THCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE
1 oTOOpe nH(OPMALMK WIIM TAHHBIX C YYETOM MPEITI0KEHHON yueOHOM
buzudeckoi 3anaun;

e AHAM3WUPOBATH, CACTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(POPMAITUIO Pa3IMYHBIX BUIOB U (OPM IPEICTABICHUS;

¢ CaMOCTOATEIHHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpeCTaBICHUS
uHGOPMAIINH 1 WUTIOCTPUPOBATDH PEIIAeMbIC 3a/1a4l HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi 1 X KOMOWHAIUSMU.

KoMmmyHuKaTHUBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

e B X0jie 00CYXJEeHHUsI y4eOHOr0 MaTepuasa, pe3yJibTaToB J1a0OpaTOPHbBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOn
TEMBbI U BBICKA3bIBAaTh UJICH, HAICJICHHBIE HA PEIIECHUE 3aa4H U
noJi/Iep KaHne 0JIaroXKenaTeTbHOCTH OOIICHMS;

e CONOCTABJISITh CBOU CYXKJECHHUSI C CYKJICHUSIMU JPYTUX YYaCTHUKOB
nuasnora, 0OHapyKMBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

e BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;



o NyOJUYHO MPEACTABIATH PE3YIbTaThl BHIITOJIHEHHOTO (PU3NYECKOTO
OMbITa (3KCHEPUMEHTA, UCCIEAOBAHMS, IPOEKTA);

o IIOHMMAThb U UCIOJIB30BATh IPEUMYIIECTBA KOMAHIHON U
UHAUBUAYAJIBHON pabOThl P pEUICHUU KOHKPETHON (U3HUecKOn
npo0IeMBbl;

o IIPUHUMATH LIEJU COBMECTHOMU IEATEIIBHOCTH, OPraHU30BbIBATh
JEUCTBUS 10 €€ TOCTHXKEHHIO: PaCIpeesTh PO, 00CYKIATh
MPOLIECCHI U Pe3yJIbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUS
HECKOJBKHUX JIOJICH;

e BBIMNOJHATH CBOIO YaCTh Pa0OTHI, JOCTUTAsl KAUECTBEHHOI'O PE3YJIbTaTa
10 CBOEMY HAIIPaBJIECHUIO U KOOPIUHUPYS CBOM JACHCTBUA C IPYTUMHU
YIeHaMU KOMaH/IbL;

 OILICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHUBepPCcAIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

¢ BBISABJIATH IPOOJIEMBI B )KU3HEHHBIX M YYECOHBIX CUTYaLIUAX,
TpeOyIommX JIJIsl peleHus PU3nYecKux 3HaHuM;

e OPHUEHTUPOBATHCS B PA3IUUHBIX MOIX0AX MPUHITHS pPEUICHUN
(MHIUBUyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, PUHATHE PELICHUN
rpyNmou);

¢ CaMOCTOSITEJILHO COCTABISITh AJITOPUTM pelieHus: GU3nIecKoi 3a1auu
WIH TIJIaHA UCCIIEIOBAHUSA C YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jiaracMble
BAPUAHTHI PEIICHUM;

e JIeJaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

o J1aBaTh AJICKBATHYIO OLICHKY CUTyalluH U IIpejiaraTh IUIaH €€
U3MCHEHUS,

o OOBSCHATH MPUYNHBI JOCTIKEHUS (HEJOCTIKCHUS ) PE3YIHTATOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIIE€ B XOJ] BBIIIOJIHEHUS
(Gu3HIECKOTo UCCIEAOBAHMS WIIHA MTPOEKTA) HA OCHOBE HOBBIX
00CTOSITENBCTB, H3MEHUBIITUXCSI CUTYAIINA, YCTAHOBICHHBIX OIMIHNOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATH COOTBETCTBUE PE3yJbTaTa LUEIU U YCIOBUIM;

e CTaBHUTh CEOSl HA MECTO JIPYroro 4ejJoBeKa B XOJI€ CIiopa WK AUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPyTrOro;



o TPHU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIICHUH (PU3NYECKUX 3a]au
WJIM B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IPABO IPYTOro.

IIpeaMeTHBIE pe3y/ibTAThI
7-1 Kjacce

K koniy o0y4yenust B 7-M KJiacce rpeMETHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

e HCIOJB30BaTh MOHATUS: GUBUUECKUE U XUMUYCCKUE SIBJICHUS,
HaAOII0/IEHNE, SKCIIEPUMEHT, MOJIEJ b, TUIIOTE3a, EIUHULIBI (PU3NYECKUX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BelllecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYECKOE JBIKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYOIIAS
cuna, nedopmarus (ynpyras, mjaacTudeckas), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IBL;

o pasnuuaTh sBieHUs (MU dy3us, TeIoBOE ABMKSHUE YaCTUI] BEIIECTBA,
PaBHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JIBUKEHUE, HHEPLIUS,
B3aHMMO/ICHCTBUE TEJ, PABHOBECHE TBEPBIX TEJ C 3aKPEIUICHHON OChIO
BpallleHUs, Iepeaada JaBJICHUS] TBEPAbIMHU TEIaAMHU, )KUIKOCTSIMU U
razamu, atMocepHoe JaBJieHUe, IJTABaHUE TeJ, MPEBPAIICHUS
MEXaHWYECKOU SHEPTUH) TI0 ONMHCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBIICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SIBJICHUU B
OKPY’KaroIeM MHPE, B TOM unciie GU3nIecKue SBJICHUS B IPUPO/IE:
MPUMEPBI IBUKEHUSI C PA3JIMUHBIMU CKOPOCTSIMU B )KUBOUW M HEKUBOM
pUpojie, ACUCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTo JIaBJICHHS Ha KUBOW OpraHu3M, IJIaBaHUE PHIO, phluaru
B TEJIE YETIOBEKA, ITPH 3TOM IMEPEBOJIUTH MPAKTUYECKYIO 3a71a4y B
y4eOHYI0, BBIICIIATH CYIIECTBEHHBIEC CBOWCTBA (MPpHU3HAKH ) (U3UICCKHUX
SIBJICHUM;

e OIHMCHIBATH M3yUYCHHBIC CBOMCTBA TEJ U (DU3MUCCKUE SIBIICHMUS,
UCITONB3Ys (pU3nUecKue BeIMYMHBI (Macca, 00beM, TNIOTHOCTh
BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJIa YIIPYTOCTH,
CUJia TSHKECTH, BEC Tejla, CUJIa TPEHUS, JIaBlieHue (TBEpIOro TeJa,
YKUJIKOCTH, Ta3a), BEITAJIKUBAOIIAs CUjla, MEXaHUYecKas padoTa,
MOIITHOCTb, TUICYO CHJIbI, MOMEHT CHIIBI, KO3 OHUIIMESHT TOJIC3HOTO
JEUCTBUS MEXaHU3MOB, KWHETUYECKAs M TTOTECHIIMATIbHAS SHEPTHs ), PU
OTIMCAHUH MPABWIIBHO TPAKTOBATh (DHU3MUSCKUN CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U CIMHUIIBI (PU3NICCKUX BEITUYNH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3UUECKYIO BEJTUUHUHY C



JIPYTUMH BEJIMYMHAMU, CTPOUTH TPaPUKHU U3yUEHHBIX 3aBUCUMOCTEM
(bU3UYECKUX BEIUYNH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBJIECHUS U TPOLIECCHI,
UCIIOJIb3YS MPaBUJIA CIOXKEHUS CUJI (BIOJIb OJHOM NpAMON), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxuMena, IpaBUiI0 PAaBHOBECHS pbluara
(Omoxka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SABIICHUS, POIIECCHI U CBOMCTBA TEJN, B TOM
YHCJIe U B KOHTEKCTE CUTyallui TPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIATh MPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH
o0bsiCHeHHE U3 1—2 TOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 U3ydeHHBIX
CBOICTBA (PU3MUECKUX ABICHUM, PU3NUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemaTh pacyeTHbIC 3a/1a4u B 1 -2 AEHCTBUS, UCTIONIb3YS 3aKOHBI U
(dbopMyIIbl, CBA3BIBAIONINE (PU3MUECKUE BEJIMUYUHBI: HA OCHOBE aHAN3a
yCIJIOBUS 33/1a4M 3aMHMChIBATh KPATKOE YCIOBHE, MOACTABIISTh
dbuzndeckre BeTUYUHBI B (POPMYJIBI U TPOBOJAUTH PACUETHI, HAXOAUTh
CIIPaBOYHBIE TaHHbIE, HEOOXOIUMBbIE JJI PEIICHUS 3aa4, OLICHUBATh
PEATMCTUYHOCTH TOTYYeHHON (PU3MYECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MTPH TTOMOIIIU
(bu3MUECKHX METO/IOB, B OTMCAHUU UCCIIEIOBAHUS BBIIEIATh
IpoBepsieMoe MPeInonioxkeHue (TUIoTe3y), pa3inyaTh U
UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOIUTh OIIUOKU B XOJI€
OTIbITA, IEJIATh BBIBOJBI IO €T0 PE3yJIbTaTaM;

IPOBOAMUTH OIBITHI 1O HAOIIOICHUIO U3HUECKUX SBICHUN UITU
(bU3UYIECKUX CBOUCTB TeI: (OPMYJIUPOBATH IIPOBEPSIEMBIC
IPENOIOXKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000opyI0BaHUS, 3aMKUCHIBATH X0 OMbITA U (POPMYIUPOBATH BHIBOIBI;
BBITIOJHSATH MIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaCcChI Tea,
o0BeMa, CHJIBI U TEMIIEPATYPHI C UCIIOJIB30BAHHUEM aHAJIOTOBBIX H
1u(GPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3NUYECKON BETUIHHBI
OT JIPYyTOM C UCTIOJIB30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH
PABHOMEPHO JBUKYIIETOCs TeJla OT BPEMEHU JBUKEHHUSI TeJa, CHIIbI
TPEHMSI CKOJIBKEHHS OT BECa TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€J U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAIA COTPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTH OT YJIMHEHUS MPYKUHbI, BEITATKUBAIOIIECH CHUIIbI
0T o0beMa MOTrPY>KEHHOM YacCTH Teja U OT MJIOTHOCTH KHUAKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH TeJa, OT INIyOUHbI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IIaBaHUSI TeJl, YCIOBUN PaBHOBECHS phluara
1 OJIOKOB), y4aCTBOBATh B IJIAHUPOBAHUM YU€OHOI'O HCCIIEI0BAHUS,



coOupaTh yCTAHOBKY M BBHITIONHSATH U3MEPEHHUSI, CICAYS
NpeIOKEHHOMY TIaHy, (PUKCUPOBATH PE3YJIbTATHI MOTyUYECHHOM
3aBUCUMOCTH (P3NUYECKUX BEIMYHMH B BUC MPEIOKEHHBIX TAOJIUIl U
rpaduKoB, AeNaTh BBIBOBI IO PE3yIbTaTaM MCCIIECOBAHNUS;

e TIPOBOAUTH KOCBEHHBIC M3MEPEHUS (DU3UICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA KHUIKOCTH M TBEPAOTO TeJa, CHJIa TPEHUS CKOIBKEHUS,
JIaBJICHUE BO3/AYyXa, BRITAIKMBAIOIIAS CHUJIa, IEHCTBYIOMIAs Ha
HOTPYKEHHOE B JKUJKOCTH T€JI0, KOA(PPUIIUEHT MOJIE3HOTO JCHCTBHS
IPOCTHIX MEXaHU3MOB), CIIEAYS MPEIOKCHHON HHCTPYKIIUH: TIPU
BBITTOJIHEHUY U3MEPEHHI COOUpaTh IKCIIEPUMEHTALHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL;

« co0OyroIaTh MpaBHiia TEXHUKN O€30MMaCHOCTH MPH padoTe C
1ab0opaTOpHBIM 000PYI0BAaHHUEM;

e YKa3bIBATh MPUHITUIII ICHCTBHS IPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIITNECS COCY b, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

¢ XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSA U3YUCHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTMIOPOM Ha WX OMHCAHUs (B TOM YHCIIE:
TIO/IIIMITHAKH, YCTPOMCTBO BOIOTPOBO/IA, THIPABINICCKUH TIpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMET)), UCTIONIb3YSI
3HAHMS O CBOMCTBAX (PU3MUECKHUX SBJICHUM U HEOOXOAUMbBIE
¢u3znueckue 3aKOHbl U 3aKOHOMEPHOCTH;

e TIPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMAIIHIO O PUMEpax)
MPAKTUYECKOTO UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TOBCEAHEBHOM
YKU3HM JIUII o0ecrieueHns: 0€30MacHOCTH MPH 00pallleHuH ¢ mpudopamMu
U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUSI 37J0POBBS U COOIIOICHNUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

e OCYUIECTBIISITH OTOOP MCTOYHUKOB MHGOPMAIIMHN B HTHTEPHETE B
COOTBETCTBHH C 33JJaHHBIM IMOMCKOBBIM 3alPOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TTyTeM CPABHEHHUSI PAa3IMYHBIX HCTOYHUKOB
BBIIEITIATH HH(OPMAITUIO, KOTOPAsS SIBISIETCSI TPOTUBOPEUYUBON UITH
MOJKET OBITh HEJJOCTOBEPHOM;

¢ WCIOJIb30BaTh MPHU BHITIOJIHEHUH YUSOHBIX 3aJaHUI HAYYHO-
MOMYJISIPHYIO IUTEPATYPy PU3NYECKOTO COACPIKAHUS, CITPABOYHBIE
MaTepHaJIbl, pecypchl ceTu VIHTepHeT, Bi1aieTh MpueMaMu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU U3 OHOU
3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIEC KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAINK PU3NIECKOTO COACPIKAHUS, B
TOM YHCJIE TMyOJIUYHO JeNIaTh KPATKHE COOOIICHHSI O Pe3yIbTaTax
MPOEKTOB WM y4eOHBIX UCCIICTOBAHUM, PHU ATOM IPAMOTHO
WCIIOJIb30BaTh U3YUYEHHbBIN MOHATUIHBIN annapaT Kypca (U3UKH,
COMPOBOK/IaTh BBHICTYTICHHUE MTPE3CHTAIINCH;



¢ TIPH BBIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIEAOBAHUM pacipenensaTh
0053aHHOCTH B IPYIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH,
CJIEUTH 32 BBIINIOJHEHHUEM IUIaHA ACHCTBUN, aIEKBATHO OLICHUBATH
cOOCTBEHHBIN BKJIaJ] B J€ATEIBHOCTD FPYIIIbI, BRICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJICICTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIHX.

8-i1 Ki1ace

K xoniy oOydenust B 8-M kJjiacce npeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

¢ WCIIOJIb30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJICKYJI, TETIOBOEC
JIBUKEHUE aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHHS BEIICCTRA,
KPUCTATHYECKHE U aMOp(HBIC Tejla, HACBIIIICHHBIA U HEHACHIIIICHHBIN
nap, BIQYKHOCTh BO3/yXa, TEMIICpaTypa, BHYTPCHHSS SHEPT U,
TEIUIOBOW JIBUTATEIIb, 3JICMECHTAPHBIN DJICKTPUUSCKHUMA 3apsiI,
AIICKTPUYECKOE TT0JIC, TPOBOIHUKH M IUAJICKTPUKHU, TTOCTOSTHHBIN
AIICKTPUYECKHUI TOK, MATHUTHOE TIOJIC;

e pa3NHMuaTh SABJICHUS (TSIJIOBOE pacIIMpPEHUE U CXKATHE, TEeIUIoNepe/iaya,
TEIIOBOE PaBHOBECHE, CMAUMBAHUE, KAITMJUIIPHBIC SIBJICHMUS,
UCIIapeHKEe, KOHJICHCAIINS, TIaBJICHUE, KPUCTAIIU3AIINS
(oTBepaeBaHuUE), KUIICHUE, TEIUIONEpeaya (TeIIONPOBOIHOCTD,
KOHBEKIIHS, U3TydeHHUE), JICKTPU3AIIHS TeJl, B3aUMOJICHCTBHE 3apsI0B,
JEHCTBUS DJIEKTPHUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMOJIEMICTBHE MAarHUTOB, I€HCTBME MATHUTHOIO I10JId Ha
IIPOBOJAHHUK C TOKOM, 3JICKTPOMArHUTHAS MHIYKIIKS) IO OMHUCAHUIO MX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JICMOHCTPHUPYIOITUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

e pAacCIO3HaBaTh IMPOSBIICHUE U3YYCHHBIX (PU3NUCCKUX SBICHUN B
OKPY KaloIlleM MHPE, B TOM YUCJIe PU3NUCCKUE SIBIICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATSHKCHUE U KaTMJUISIPHBIC SIBJICHUS B TIPHPO/IE,
KpUCTAJUIBI B IpUpoe, n3irydeHue CoJiHIa, 3aMep3aHre BOJOEMOB,
MOpPCKHE Opu3bl, 00pa3oBaHNe POCHI, TYMaHa, HHES, CHETa,
ANICKTPUUYESCKHUE SBJICHHUS B aTMOC(depe, dIEKTPUUECTBO KHUBBIX
OpraHW3MOB, MarHUTHOE T0JIe 3eMIIH, JIpeli] MOIOCOB, POIb
MAarHUTHOTO ITOJIS JUISl )KU3HHM Ha 3eMIIe, MOJISPHOE CUSHUE, P TOM
NEPEBOAUTH MTPAKTHYCCKYIO 3a7a9y B YUeOHYIO, BBIICIATh
CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKHN) (PU3UUSCKUX SBICHUM;

e ONHUCHIBATH M3yYCHHBIC CBOMCTBA TEl U (DU3MUCCKUE SIBIICHMUS,
UCITONB3Ys (PU3MUECKHe BEIMUMHBI (TEMITepaTypa, BHyTPCHHSS
SHEPTHs, KOJUICCTBO TEIUIOTHI, yACIbHAS TEIJIOEMKOCTh BEIIECTRA,
yAeNIbHAs TEIJIOTA IUIABJICHUS, yACIbHAS TEIIOTa MapooOpa30BaHHus,
yAeIbHAs TEIJI0Ta CTOPaHUs TOILINBA, KO3 (DHUITMEHT MOJIE3HOTO



NEeNUCTBUS TEIJIOBOM MaIIMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3/1yXa,
AIEKTPUYECKUI 3apsi]l, CUJla TOKa, SJIEKTPUUYECKOE HAMIPSIKEHHUE,
CONPOTHUBIICHUE TPOBOJIHUKA, YACIHHOE COMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUECKOTO TOKA), MPU ONMUCAHUM MPABUIHLHO
TPaKTOBaTh (PU3UUYECKUIN CMBICII UCTIOJB3YEMbIX BEJIMUUH,
0003HaYeHUs U eAUHULBI (PU3NYECKUX BEIUYUH, HAXOIUTh (DOPMYJIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH IpadMKU U3YUEHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3MUECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3YSl OCHOBHBIE TTOJIOKEHHS MOJICKYJISIPHO-KUHETHUECKOM
TEOPHUH CTPOCHHUS BEIEeCTBA, MPUHITUI CYNEPIO3UIINK oJiel (Ha
KaueCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Jist
y4acTKa 1enu, 3akoH Jxoyns—JIeHua, 3aKk0H COXpaHEHUsI SHEPTUH,
IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aIIUCHIBATH €T0
MaTeMaTHYECKOE BhIPaKEHUE;

O0OBSICHATH (PU3UUECKHUE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CUTyaIlui MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHUE U3 1—
2 JIOTUYECKHUX IIaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOKMCTBA
bU3UYECKUX SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
peliath pacyeTHhIE 3a7a4u B 2—3 JEUCTBUS, UCIIOIb3Ys 3aKOHBI U
dbopMyIIbl, CBA3BIBAOIINE (PU3UYECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISIBJISITh HEIOCTATOK
JTAHHBIX JIJI pelieHus 3aa49u, BEIOMpATh 3aKOHBI U (DOPMYJIHI,
HEO0OXOIUMBIE IS €€ PEIICHUS, TPOBOIUTh PacueThl U CPAaBHUBATH
MOJIyYEHHOE 3HaUYCHUE (PU3UICCKON BEIMUMHBI C U3BECTHBIMHU
JAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEITUTH ITPU TTOMOIITH
(U3UYECKUX METOI0B, UCIIOJIL3Ys OMMCAHKUE UCCIICIOBAHUS, BBIICSATh
IPOBEPSIEMOE MPEATIONOKEHNE, OLIEHUBATH TPABUIIBHOCTD MOPSAIKA
IPOBEACHUS UCCIIEIOBAHMUS, 1€]IaTh BHIBOJIBL;

IIPOBOJIUTH OIBITHI TI0 HAOIIOACHUIO (PU3HYECCKUX SBIICHUHN WIIH
(bU3UIECKUX CBOMCTB TeJ (KaWUISIPHBIC SIBJICHUS, 3aBUCHMOCTh
JaBJICHUS BO3yXa OT €ro 00bhemMa, TeMIEepaTyphl, CKOPOCTH MpoIecca
OCTBIBAHMS U HarPEBaHMS MIPU U3IYUYCHHUHU OT LIBETA U3Ty4daroleu
(mornoiaIieil) TOBEpXHOCTU, CKOPOCTb UCTIAPEHUS BOJbI OT
TEMIIEPATYPhI )KUIKOCTH U TUIOLIAU €€ OBEPXHOCTH, IEKTPU3ALIMS
TEJ ¥ B3aUMOJICHCTBHE SJIEKTPUUECKUX 3aps/10B, B3aUMO/JICHCTBUE
MOCTOSIHHBIX MarHWTOB, BU3YyaJIM3aIlisl MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuTOB, JEUCTBHS MAarHUTHOTO TOJIS Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JEKTPOBUTATENSI IOCTOSSHHOTO
TOKa): (GOPMYJIUPOBATH IPOBEPSIEMBIE MPEMOI0KEHUSI, COOMpaTh



YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHHUS, ONUCHIBATEH X0 OMBITA
1 (hOpPMYIUPOBATH BHIBOJIBI;

e BBITIOJHSATH MPSAMBIC H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOMN
BJIQXKHOCTH BO3]1yXa, CUJIbI TOKA, HATIPSDKEHUS C UCTIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3HUECKUX BEJITUNINH, CPABHHBATH
pe3yJabTaThl UBMEPEHUN C YyUETOM 3aJaHHON a0COMIOTHOM
MIOTPEITHOCTH;

e TIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BETUUMHBI
OT JIPYyTOM C UCTIOIB30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD
COTNPOTHUBJICHUS TTPOBOJHUKA OT €0 JIJTMHBI, TIJIOIIAIU MOTIEPEYHOTO
CEUYEHUS U YIEIbHOTO COMPOTUBIICHUS BEIIECTBA MTPOBOIHUKA, CHUIIBI
TOKa, UJIYIIETO Yepe3 MPOBOAHUK, OT HAIMPSIKCHUS HA MTPOBOTHUKE,
UCCJIEJIOBAaHUE MOCEI0BATEIBLHOTO U MapalIeIbHOTO COSAMHEHUN
MIPOBOJIHUKOB): IJIAHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIEAYS IPEAJIOKEHHOMY TUIaHy, (UKCUPOBATh
pe3yJbTaThl OJIyYEHHON 3aBUCUMOCTH B BUJI€ TaOJUIl U IpadKOB,
JienaTh BBIBOIBI 11O PE3yJIbTaTaM HCCIICI0BaHUS;

e TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (DU3UUCCKUX BEIIMYUH (yIeIbHasA
TEIMJIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUSI, COOUPATH
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIEAYS NMPEII0KEHHOM HHCTPYKITUH,
Y BBIUMCIISTH 3HAUYEHUE BEJTUUHHBL;

o COOJIOJaTh IPAaBUIJIA TEXHUKH 0€30M1aCHOCTHU IIpH padboTe ¢
71a60paTOPHBIM 000PYI0BAHUEM;

¢ XapaKTepU30BaTh MPUHIIUIIBI IEUCTBUS U3YUCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONUCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHSI IOMOB, TUTPOMETP, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETUUK DJICKTPUUECKON YHEPTUH, DIIEKTPOOCBETUTEIbHBIC
pUOOPKI, HArpeBaTEIBHBIC JICKTPONPUOOPHI (ITPUMEPHI),
AIEKTPUUECKHUE MPETOXPAHUTENH, dJIEKTPOMATrHUT, DJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKA), UCTIOIB3Ys 3HAHMS O CBOMCTBAX (hPM3UUECKUX
SBJIICHUI U HEOOXoauMbIe (PU3NYECKre 3aKOHOMEPHOCTH;

¢ pAaCMO3HABATh MPOCTHIC TEXHUYECKUE YCTPONUCTBA U U3MEPUTEITHHBIC
nprOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKAM (3KUKOCTHBIH
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOT, PEOCTaT), COCTABIIATH CXEMBI DJICKTPUUECKHUX
IeTnel C OCIeA0BaTeIbHBIM U MapaJuUIeIbHBIM COSTMHCHUEM
AJIEMEHTOB, pa3auyvasi yCIOBHBIE 0003HAYCHHS DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;

e TIPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMAIIHIO O PUMEpax)
MPAKTUYECKOTO UCTIOJIH30BAHUS (DU3UIECKUX 3HAHUU B TTIOBCETHEBHOM
AKU3HU J1J1 o0ecreueHus: 0€30MacHOCTH MPU 00pallleHnH ¢ mpudopamu



Y TEXHHYECKUMH YCTPOUCTBAMU, COXPAHCHUS 3/IOPOBbS U COOJTIOICHHUS
HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKPY>KaloIIel cpee;

e OCYHIECTBIISITH IOUCK HH(pOpMAITHH (PU3NIECKOTO COACPIKAHUS B
WHTEPHETE, Ha OCHOBE MMECIONTUXCS 3HAHUH U ITyTEM CPaBHCHHSI
JOTIOTHUTEIIBHBIX HCTOYHUKOB BBIJCISITH HHPOPMAIIHIO, KOTOpast
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXKET OBITh HEJOCTOBEPHOM;

e WCIOJIb30BaTh MPHU BHITIOJIHCHUH YUCOHBIX 3aJaHUN HAYYHO-
HOMYJISAPHYIO TIUTEPATYPY PU3NUECKOTO COACPIKAHUS, CITPABOYHBIC
MaTepHaJIbl, peCypchl ceTH MIHTepHET, BIaeTh MPpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUU U3 OTHOU
3HAKOBOW CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC TUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000111251 UHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO
coJiep KaHMs, B TOM YHUCJIC MyOJIMYHO TPEICTABIISATh PE3yJIbTATHI
NIPOSKTHOW MJIM MCCIICIOBATEIIBCKOM IEITEIbHOCTH, TIPH 3TOM
I'PaMOTHO HMCIIOJIb30BaTh U3YUCHHBIN MOHATHHHBIN ammapar Kypca
(U3HKH, COTPOBOK/IATH BBICTYIICHUE MTPE3CHTAIINCH;

o TIPH BBIITOJIHCHUM YUCOHBIX MPOCKTOB U UCCACAOBAHUHA (PUBNICCKUX
IPOIIECCOB PACTIPEACISATH 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CJICTUTH 32 BBITOJIHEHUEM TIIaHA JICHCTBUN
¥ KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHMBATh COOCTBEHHBIN BKJIAJI B
JeSTeLHOCTD TPYTIbBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, TIPOSBIISIS TOTOBHOCTH pa3periaTh KOHQIHKTHI.

9-i1 KJ1acc

K xoniry oO0y4yeHus: B 9-M kJjiacce rnpeMeTHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

e HCHOJIB30BaTh IOHATHA: CUCTEMA OTCUYETA, MaTEpUaJIbHAS TOUYKA,
TPAECKTOPUSI, OTHOCUTEIILHOCTh MEXAaHUYECKOIO JIBUKCHUS,
nedopmarus (yrnpyras, IulacTUYECKasi), TPEHHE, IIEHTPOCTPEMUTETHLHOE
YCKOpPEHUE, HEBECOMOCTh U NEPETPY3KHU, LEHTP TAKECTH, a0COTIOTHO
TBEPJIOE TEJIO, LIEHTP TSAKECTH TBEPIOIO TEIa, PABHOBECHUE,
MEeXaHUYeCKHe KoJieOaHus U BOJHBI, 3BYK, HHPPA3BYK U yIBTPA3BYK,
3JIEKTPOMAarHUTHBIC BOJIHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTH M TaJTbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U
TIOTJIOMIEHUs, alnbda-, 6eTa- U TaMMa-u3TydeHuUs, U30TOIIbI, SFCpHAs
JSHEPIreTHKA;

e pasnuyaTh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE JIBIKEHUE, CBOOOTHOE
MaJICHUE TeJl, PABHOMEPHOE JBHXKEHUE MO OKPY>KHOCTH,
B3aUMOJICHCTBHE TeJl, PEAKTUBHOE JBUKEHHE, KOJIeOaTeIbHOE



JBUKEHUE (3aTyXalollKe U BBIHYKJICHHbIE KOJeOaHus), pe30HaHC,
BOJIHOBOE JIBM)KCHHE, OTPAKCHUE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHeHHe, OTPaXEHHUE U NMPETOMIICHUE CBETa, IIOJIHOE
BHYTPEHHEE OTpaKeHUE CBETa, pa3okKeHne Oeoro CBeTa B CIEKTP U
CJIO’)KEHHE CIIEKTPATBHBIX I[BETOB, TUCTIEPCHUS CBETA, €CTECTBECHHAS
pPaOaKTUBHOCTH, BOBHUKHOBEHHUE JINHEHYATOTO CIIEKTPa U3ITYUCHHS)
10 OTIMCAHUIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

¢ pacrmo3HaBaTh MPOSIBICHNUE U3YYCHHBIX (DU3MUECKUX SIBICHUH B
OKpYy’KaromeM Mupe (B TOM 4uciie GU3NYECKre IBJICHHS B IPUPOJIC:
NPUJIMBEI U OTIIUBBI, IBMKCHNE TUTaHeT COTHEUHOW CUCTEMBI,
PEaKTHUBHOE JIBMYKCHHE KUBBIX OPTaHU3MOB, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 3eMJICTPSCEHNE, CEICMUUECKHE BOJIHBI, I[yHAMH, 9XO,
I[BETA TE€J, ONTHYECKUE SBJICHUS B PUPOJIE, OMOIOTHIECKOE JeiCTBHE
BUAMMOTO, YIBTPa(HUOIETOBOTO U PEHTTEHOBCKOTO M3ITyYCHUH,
€CTECTBEHHBIN paJIMOAKTUBHBIN (POH, KOCMHUECKUE JIYIH,
paZMOaKTUBHOE M3ITy4YEeHUE IPUPOTHBIX MUHEPAJIOB, JICHCTBHE
pPaMOaKTUBHBIX U3TYUCHUH Ha OpPraHU3M YeJIOBEKa), IPH STOM
NIEPEBOINTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (U3UYECKUX SBICHHIA;

¢ ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS,
UCTIONB3YS (PU3UYECKHE BEIMYMHBI (CPEIHsS 1 MTHOBEHHAsI CKOPOCTh
TeJla IPU HEPABHOMEPHOM JIBI)KEHUH, YCKOPEHHE, TIepeMeleH e,
yTh, YTJI0Basi CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH,
YCKOpEHHE CBOOOIHOTO MMaeHHsI, BEC TeJla, UMITYJIbC Tella, HMITYJIbC
CHJIBI, MEXaHHUECKas paboTa U MOLTHOCTh, MOTEHIIMATbHAS YHEPT U
TeJa, MOJAHATOTO HaJ/l MOBEPXHOCTHIO 3€MJIH, TOTEHIMATIbHAS YHEPT U
C)KaTOU TPY>KUHBI, KHHETUYECKAst SHEPTHs, OJTHAs MEXaHUYeCcKast
DHEPTUs, IEPUO]] M YacTOTa KOJIEOAHUH, IMHA BOJIHBI, IPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTeNb MPEIOMIICHUS
Cpelbl), IpU ONKUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCTOJIb3yEMbIX BETMYMH, 0003HAYEHUS U €AMHUIIBI (PU3NIECKUX
BEJIMYUH, HAXOJIUThH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3HUECKYIO
BEJIMYUHY C APYTUMHU BEIMUYNHAMHU, CTPOUTD I'pa)UKH U3YUEHHBIX
3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH;

¢ XapakKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOLIECCHI,
UCTIOJB3YsI 3aKOH COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS,
HOPUHIUI CYTIEPIO3ULINU CUJI, TPUHIIUIT OTHOCUTENbHOCTH ["anues,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbBI OTPAKEHUS U
IpEeIOMJICHHSI CBETA, 3aKOHBI COXPaHEHHSI 3apsIOBOTO U MAaCCOBOTO
YHCeN MPU SACPHBIX PEAKIHSIX, IPU 3TOM JaBaTh CIOBECHYIO
(GopMyTUpPOBKY 3aKOHA U 3aIIUCHIBATH €I0 MAaTEMAaTUYECKOE
BBIPAKCHHUE;



o OOBACHATH (PU3MYECKUE MPOLIECCH U CBOIMCTBA TEJI, B TOM YUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISIT IPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—
3 TOTMYECKUX IIAroB C OMOPOX HA 2—3 U3yUYEHHBIX CBOMCTBA
(¢u3nuecKux sABICHUN, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e PpeElIaTh pacyeTHbIE 3aJja4M (ONUpPAIOIIMECS HA CUCTEMY U3 2—3
YpaBHEHHMI ), UCIIONB3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
(u3nuecKre BeJIMYMHBI: HA OCHOBE aHaIM3a yCJIOBUSA 3a/1a4u
3aMMChIBATh KPATKOE YCIOBUE, BBISIBIATH HEJIOCTAIOIINE HIIN
U30bITOYHBIC JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYJIbl, HEOOXOIUMbIE
JUISL pelIeHus1, IPOBOJAUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTD
MOJTyYEHHOI'0 3HAaYeHUs (PU3NYECKON BEITUUNHBL;

¢ pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH
(u3MUECKNX METO/I0B, UCIIOJIb3Ysl ONMUCAHUE UCCIEOBAHUS, BBIIETSATh
IpoBepsieMOe MPEINONIOKEHNE, OLICHUBATh MPABUIIBHOCTh MOPAJIKA
IIPOBEJICHUS UCCIEAOBAHMS, 1€NIATh BEIBOIbI, MHTEPIIPETUPOBATD
pe3yNbTaThl HAOIIOICHHUM U ONBITOB;

e TIPOBOAUTH OMBITHI 110 HAOIIONCHUIO (PU3UUECKUX SIBICHUM UITN
(du3nUecKuX CBOMCTB Tel (MU3yueHue BToporo 3akoHa HeloToHa, 3akoHa
COXPaHEHUs YHEPIHH, 3aBUCUMOCTb I1€pH0J1a KoeOaHUI PYy>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a 1 K€CTKOCTU IIPYKUHBI U HE3aBUCHUMOCTb OT
aMIUIATY Il MAJIBIX KOJIEOaHUM, MPSIMOJIMHEIHOE paclpoCTpaHEHNE
CBETa, pa3joXeHHe 0eoro cBeTa B CIIEKTP, U3yUYEeHUE CBOWCTB
N300pakeHUs B IUIOCKOM 3€pKaJjie U CBOMCTB M300paXKeHUs IpeMETa B
coOuparoliel JIMH3€e, Ha0JII0/IEHUE CIUIOIIHBIX U JINHEHYaThIX CIIEKTPOB
U3JTY4YEeHHsI): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY U3 U30BITOUYHOTO
Habopa 000pyAOBaHNUs, ONIUCHIBATH XOJ1 ONbITA U €r0 PE3YJIbTaThI,
(GopMyIupOBaTH BBIBOJBL;

¢ TMPOBOJIUTH NPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH,
OTIpesieNisisl Cpe/lHee 3HaUCHUE U3MEepseMOM BeIUnHbI ((POKyCHOE
paccTostHUE COOMPArOIIeH IMH3bI), 000CHOBBIBATH BHIOOP cr1oco0a
u3MepeHus (M3MEepUTEIHLHOTO MPUoopa);

¢ TPOBOJUTH HCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIHUYUH C
UCIOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH, NEPHOJA
KOJIeOaHMI MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHMs CBETa OT yTJla NaJeHUs U YIJia MPEIOMIIEHUsS OT yIJia
naJeHus): IIAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSATEIBHO COOMPATH
YCTaHOBKY, PUKCHPOBATh pPe3yJIbTaThl IOJIYyYEHHON 3aBUCUMOCTH
¢u3ndYecKuX BeJIMYMH B BUJE TaOIHIl U TpaUKOB, AeaTh BHIBOABI IO
pe3ynbTaTaM UCCIIEI0OBAaHUS;

o IPOBOAUTH KOCBEHHBIE N3MEPEHUS (PU3UUECKUX BEIMUYUH (CPEIHSS
CKOPOCTb U YCKOPEHHUE Teja MPU PAaBHOYCKOPEHHOM JBUKEHUH,



YCKOPEHHUE CBOOOIHOTO MAaJIEHUs, KECTKOCTh NPYKUHBI, KO3 PUIIEHT
TPEHMSI CKOJIb)KEHUS, MEXaHWYeCcKas padoTa U MOIIHOCTh, 4YaCTOTa U
NepHoJ KoJaeOaHU MaTeMaTHYECKOT0 U MPYKUHHOTO MAasATHUKOB,
ONTHYECKas Cujia COOUPAIOIIEH JIMH3bI, paIMOAKTUBHBIN (HOH):
IUIAHUPOBATh U3MEPEHHUSI, COOUPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMOJHATh U3MEPEHUS, CIEAYS MPEIOKEHHON HHCTPYKIIUH,
BBIUMCIISITh 3HAUEHHUE BEJIMYMHBI U aHAJTU3UPOBAThH MOJyUYECHHbIE
pe3yabTaThl C YYETOM 3aJaHHOM MOTPEMIHOCTA U3MEPECHUN;
coOJII01aTh IPAaBUJIa TEXHUKH 0€3011aCHOCTH IIpH padoTe ¢
1abopaTOpHBIM 000PYI0BAaHHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIETeH:
MaTepHualibHas TOUKa, aDCOJIIOTHO TBEPJOE TENO, TOUCUHbIH UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JIaHEeTapHAasi MOJIE]b aTOMa, HyKJIOHHAS
MOJIeNIb AaTOMHOTIO $]1pa;

XapaKTepru30BaTh MPUHILIMIIBI ACHCTBUS U3YUYEHHBIX TPHUOOPOB U
TEXHUYECKUX YCTPONUCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CIUJOMETP, JATYUKH MOJOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9XO0JI0T, OYKH, MIEPUCKOII, (hOTOAMNTIAPAT, ONTUYECKUE CBETOBOIbI,
CIEKTPOCKOT, I03UMETP, KaMepa BuinbcoHa), Crosib3yst 3HaHUS O
CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOX0AuMbIe (pr3ndeckue
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbI U CXEMAaTHYHbIE PUCYHKH U3YUEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U
TEXHOJOTUYECKUX MPOIECCOB MPH PEUICHUN yueOHO-TIPAKTHUYECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHHS N300paKEHUH B TUIOCKOM
3epKalie ¥ coouparoiie JMH3e;

PUBOJUTH MIPUMEPHI (HAXOAUTH MHGOPMAIIHIO O IPUMEpax)
MPAKTUYECKOTO UCTIONb30BaHMS (DU3HMUECKUX 3HAHUI B TIOBCETHEBHOM
YKU3HM JIUII o0ecrieueHns] 0€30MacHOCTH MPH 00pallleHuH ¢ mpubopamMu
U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUSI 37J0POBBS U COOIIOICHNUS
HOPM 3KOJIOTMYECKOTO NOBEACHMS B OKPYIKAIOILEH CPEE;
OCYHIECTBIISITH TOUCK MHGOpMAITNHN (U3HMIECKOTO COJEPKaHUS B
MHTEpPHETE, CAaMOCTOSATEIBHO (POPMYIUPYS MOMCKOBBIHN 3aIpoc,
HaXOJUTh IIyTH ONPEIEIEHUS JOCTOBEPHOCTH MOJIYyYEHHON
UHGOpPMAIINH Ha OCHOBE UMEIONTUXCS 3HAHUN U JJOTIOTHUTEIbHBIX
HUCTOYHUKOB;

UCII0JIb30BATh MPH BBIMIOJHEHUH YU€OHbIX 3aJJaHU HAYYHO-
HOIMYJISIPHY IO JIUTEPATYPY PU3NYECKOTIO COAECPIKAHUS, CIIPABOYHBIE
MaTtepuabl, pecypcsl ceTi HTepHET, B1ajaeTh NpueMaMu
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbBIE TMCBMEHHBIE U YCTHBIE COOOILIEHNS HA OCHOBE
MH(}OpMaIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOIO COAECPIKAHUS,



MyOJUYHO MPEACTABIATH PE3YAbTaThl IPOCKTHON WIH
HCCIIEI0OBATEIIBCKON AEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BATh
M3YYEHHBIA MOHATUNHBIN anmnapar u3y4yaeMoro pasziena GU3uku u
COMPOBOXK/IATh BBICTYILJICHUE MPE3EHTALUEH C y4eTOM 0COOCHHOCTEM
ayIUTOPUN CBEPCTHUKOB.

TemaTnyeckoe NIIAHUPOBAHUE

7-# KJace
Ne HaumenoBanu | KosimuecTBo yacos
11/_ € pa3aesioB U DaexkTpoHHbie (IUppPOBbHIE)
TeM Beer | KoutposibHbl | [IpaKTHYECKH | gGpasoBaTebHbIe pecypebl
" | nporpammbr |0 € padoThl e paéoThl
Pa3zjnen 1.®du3uka u ee poJib B NO3HAHUM OKPYKAIOIIEro MUPA
bubnmuorexa ®I'UC «MOA
®dusuka —
1.1 | nayka o 5 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
pupoe 7
PU3HICCKIe dusuka, 7 xitacc, PI'AOY
1.2 2 1 HITO «Axanemus
BEJTUYHMHBI
Munnpocenienusi Poccuny»
EcrectBenHo-
1.3 | Hay4HBII METO 2 1 <.>
MO3HAHUS
Utoro no pazneny 6

Pa3znen 2.IlepBoHavyajibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBa

2.1

Crpoenue
BEIECTBA

1

<...>

2.2

JBrxenue u
B3aMMOJICHCTBHU
€ Y4aCTHI]
BEIIIECTBA

2.3

ArperaTHble
COCTOSIHUS
BEIIECTBA

Hroro no pasaeny




Pa3znen 3./IBu:keHHe M B3aUMO/IeilicTBHE TeJl

31 MexaHndeckoe 3
IBIDKEHUE
WNuepuus,

3.2 | Macca, 4 1
IUIOTHOCTE

33 Cuia. Bunpl 14 1 5
CHII

Hroro mno pazueny 21

Pa3nen 4./laBjieHue TBEPABIX TeJ, (KHAKOCTEN U ra3oB
JlaBneHue.
[Tepenaua
JABJICHUS

4.1 | TBEpABIMU 3
TEJIaMH,
KUIKOCTSIMH U
rasaMu

4.9 JaBnenue 5

" | KuaOKocTH

43 Atmocheproe 6
aBJICHUE
[eiicTBue
JKHIKOCTH U

4.4 |ra3a na 7 1 3
MOTPYKEHHOE B
HUX TEIO0

Hroro mo pazgeny 21

Pa3jien 5.Padora u MoIHOCTB. JHepPrusi

51 Pabora n 3 1
MOII[HOCTD

59 IIpocTeie 5 1
MEXaHU3MBI

53 Mexannueckas 4 1 1
SHEprus

Hroro no pazneny 12

IToBTOpEHUE 3

OBIIEE

KOJIMYECTBO 68 3 12




YACOB I10
[TPOTPAMME

8-1 KJ1ace

KosmmmuecTBo yacos DJIeKTPOHHbIE

Ne | HaumenoBanmue (undpoBsIe)
n/ | pasienos M TeM | Beer | Konrpoabubt | [IpakTudeck 00pazoBaTebHbIE
I | IporpamMmpel 0 e padoThl ne padoThbI pecypebl
Pa3znen 1. TensioBble siBJIeHUA

CrboeHme 1 bubnuorexa ®I'NUC «Most
11 cm?ﬁcma 7 mkona» — lesson.academy-

' content.myschool.edu.ru/03/

BeIECTBA 08

TeIUIOBbLe ®dusnka, 8 kmace, PITAOY
12 HDOLECCLL 21 1 5 HI1O «Axanemus

pou Munnpocenienusi Poccuny»

Hroro o pazgeny 28
Pa3zjnen 2.0yekTpudeckne H MATHUTHBIE SIBJIEHUSI

DIIEKTPUYECKUE

3apsbl.
2.1 | 3apspkenHsie Tena | 7 1 <..>

U ux

B3aUMO/ICIICTBUE

[TocrosaHubII
2.2 | BNEKTPUYECKUI 20 1 7 <..>

TOK

MarunutHsie
2.3 6 1 1,5 <..>

SIBJICHUS

JIEKTPOMarHuTH

2.4 | DHeKIP 4 <.>

ast UHAYKIUS
Hroro no pazneny 37

<.>
IToBTOpEHNE 3
OBILEE
- 68 3 14,5

KOJIMYECTBO




YACOB I10

[TPOTPAMME
0-11 kJ1acce
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne [ HammeHnoBaHue (undpoBsIe)
n/ | pasienos M TeM | Beer | Kontpoaibubi | [IpakTudeck 00pazoBaTebHbIE
| MpOrpamMMmbal 0 e paboThl ne paboThbl pecypebl
Pasnen 1.Mexanuyeckue siBJICHUSA
MexaHndeckoe bubmuorexka PI'UC «Most
1.1 | ABIOKEHHE H 10 1 mkosa» — lesson.academy-
"~ | crtocoOsI ero content.myschool.edu.ru/03/
ONHUCAaHUA 09
BaanMOICHCTBIE dusuka, 9 xirace, DI'AOY
1.2 e A 20 1 3 HITO «Axanemus
Munnpocenienusi Poccuny»
3aKOHEI
1.3 10 3 <..>
COXpaHEHUs
Hroro mo pazgeny 40
Paznen 2.MexaHn4ecKHe KOJI€0aAHNA U BOJIHBI
MexaHnnueckue
2.1 7 3 <..>
Koae0anus
MexaHnundeckue
2.2 8 1 3 <..>
BOJIHBI. 3BYK
Hroro mo pazgeny 15

Pa3znen 3.91ekTpOMarHuTHoe

moJie U 3JICKTPOMArHUTHbIC BOJIHBI

DNEeKTPOMarHuTH
o€ ToJIe u
3.1 6 2 <.>
3JIEKTPOMAarHuTH
bI€ BOJIHBI
Hroro no pazneny 6
Pa3nen 4.CBeToBble ABJIEHUS
3aKOHBI
4.1 | pacipocTpanenust | 6 2 <..>

CBCTa




JInH3EI 1
4.2 | onTuueckue 6
npuOOpHI

Paznoxenue
4.3 | 6emoro cBsera B 3
CIIEKTP

Hroro no pazgeny 15

Pa3gena 5. KBanToBbI€e ABJICHUSA

Hcnyckanue u
5.1 | morjomneHue 4
CBETa aTOMOM

Crpoenue

5.2 6
aTOMHOTO siipa

53 SAnepHbie 7 1
peakuuu

Hroro no pazneny 17

Pa3nen 6.I1oBTOPUTEIHLHO-0000IAOIINI MOAYJIb

[ToBTOpEHME M
00001IeHE
6.1 | conepxanus 9
Kypca (hu3uKa 3a
7-9-11 ximacc

Hroro o pazgeny 9

OBUIEE

KOJIMYECTBO

YACOB I10 102 3

I[TPOTPAMME




