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INOACHUTEJIBHASA 3AIIMCKA

Hannas pabouast mporpamma npennasHadera ais 7-9 kmaccop MbOY «Kopeusckas CIL»

PaGouas nmporpamma no npeamety ¢pusnka B 7 - 9 Ki1acce cOCTaBlieHa B COOTBETCTBHH C:

®denepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit denepanumy;

®enepanbubiM 3ak0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenuu usmeHenuit B denepanbHblii
3akoH «OO0 oOpazoBanuun B Poccuiickoit @Penepanum» u crateto 1 DenepanbHOro 3akona «0O0
o0s13aTenbHBIX TpeOoBaHuax B Poccuiickoit deneparumy.

[lopsinkoM opraHu3aluu U OCYIIECTBICHHS 00pa3oBaTENIbHON JEATENbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO
o01Iero u cpeaHero o0Iero ooOpa3oBaHus, yTBEPKICHHBIM IprKa3oM MuHmpocserieHus ot 22.03.2021
No 115 (B meiicTByro1ICH peakiim);

[Ipukazom MunuctepctBa npocBemenus Poccuiickoit @enepanuu ot 31.05.2021 1. Ne 287 «O6
YTBEPXKICHUU (eepalbHOIO TOCYAapCTBEHHOrO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOTO OOIIEro
00pa3zoBaHusm (C U3MECHEHUSIMH);

[Tpukaszom MunucrepctBa npocsenienusi Poccuiickoit @enepaunn ot 18.05.2023 Ne 370 "OO6
yTBepKIeHHH (emeparbHO  00pa30BaTEIbHOW MpOrpaMMbl  OCHOBHOTO oOmiero oOpa3zoBaHus"
(3apeructpuposan 12.07.2023 Ne 74223);

[Tpukazom MunucrepctBa npocsenieHus: Poccuiickoit @enepanun ot 21.09.2022 r. Ne 858 «O6
YTBEpKACHUH (eACPATHHOTO MEePEYHs YYECOHHMKOB, JOMYIIEHHBIX K HWCIOJIB30BAHHUIO MPHU peallu3aluu
UMEIOUINX TOCYJapCTBEHHYIO aKKpeAUTaldi0 00pa3oBaTeNIbHBIX MPOrpaMM HayaJbHOTO OOIIEero,
OCHOBHOTO  O0ILEro, cpexHero oOmero oOpa3oBaHHMA  OPraHU3ALUSAMH,  OCYIIECTBIISIOIIUMHU
00pa3oBaTeNbHyI0 JEATEIbHOCTh M YCTAHOBJIEHUS NPEAEIBHOTO0 CPOKa HCIOJIb30BAHUS HMCKIIFOUEHHBIX
Y4eOHUKOBY;

3akonoMm PecriyOimku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 oGpa3oBanuu B PecrmyOnmke
Kpbim» (¢ U3BMEHEHUsIMU U TOTIOJTHEHUSIMH );

[Ipuka3zom MunucrepcTBa 00pa3oBaHus, Hayku U Monoa&xu Pecny6muku Kpsim ot 27.03.2023
Ne 565 «O mpu3HaHUM yTpaTHBILIUM CHIIy NpHKaza MUHHUCTEPCTBa 00pa30BaHMs, HAYKH U MOJIOAEKH
Peciyommmku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeneHuro [A€lOBOM JOKYMEHTAIlMM B
TOCYIapCTBEHHBIX W MYHHIIMIAIBHBIX JOUIKOJIBHBIX 00pa30BaTENbHBIX M 00IIE00pa30BaTEIbHBIX
opranu3anusax Pecnyonuku Kpsim). Pexxum goctyna: https:// www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MunuctepcTBa 06pa3zoBanusi, Hayku U Mojozexu Pecyomuku Kpbiv ot 13.04.2023 Ne
1988/01-15 (06 yueOHbIX MmmaHax obmieoOpa3zoBaTeabHbIX opranu3amnuii Pecryommku Kpeim Ha 2023/2024
y4eOHBIH ro).

MeroanueckuMu peKOMeHAAMAMA 00 0COOCHHOCTSX IPETojaBanus (U3UKHU B
o0mieoOpa3oBarenbHbIX opranuzanuax Pecryomuku Kpeim B 2023-2024 yue6HOM romy

OcHoBHO¥ 00pa30oBaTeILHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus (OI'OC),
yrBepxka€HHoN npukazoM MBOY «Kopensckas CIL» ot 29.08.2023 r. Ne 314;

YuebHbIMH TaHaMU OCHOBHOTO 00111eT0 06pazoBanus (OI'OC) MBOY «Kopewusckas CILILy,
yTBEPKAEHHBIM npuka3oM oT 29.08.2023 roga Ne 314;

[TonoxxenneMm o padoueit mporpamme yueonsix npeameroB MBOY «Kopensckas CIy,
YTBEPKAEHHBIM IpHuKa3oM oT 29.08.2023 Ne 318.

B cootBercTBUM ¢ DeniepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO
obmrero oopa3oBaHust y4eOHBIN IpeIMeT «(U3MKa» BXOJUT B MIPeAMETHYIO o0nacTh «EcTecTBeHHBIE
HAaYKN» U ABJISICTCSA 06$I3aTeJIBHLIM IJId U3YYCHUS.

Coneprxanue yueOHOTro npeamera «pusmkay», NpecTaBIeHHOE B pabodel mporpaMmme,
cootBerctByeT ®I'OC OO0, OPII npenmera «huzmkay.



Y4eOHBIM IJIaHOM Ha U3yueHHe (PU3MKU B 7 Klacce OTBOAUTCS - 68 4. 2 yaca B HEZIEN0), B 8
KJIacce OTBOAMTCS - 68 4. (2 yaca B Heneno), B 9 kinacce orBoautcst - 102 4. (3 yaca B Heeo.

[TporpamMma opueHTHpOBaHA HA UCIIOJIB30BaHUE YUYCOHHKA!

Conep:xxanue yueOHOro npeamera
7 KIIACC

Pazgen 1. ®usnka v e€ poJib B NO3HAHUM OKPYKAKILEr0 MUPA.

®duszrka — Hayka o npupoje. Asnenus npupoasl. usndeckue sIBICHUS: MEXaHUYECKUE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuunH. Ousnueckue npudopsl. [lorpenHocts
n3MepeHuil. MexxayHapoaHasi CucTeMa eIuHULL.

Kak ¢usuka u Apyrue eCTeCTBEHHbIE HAYKH H3YYalOT MPUPOAY. EcTecTBEHHOHAyYHBIH METON
MIO3HaHMS: HAOJIOJIEHUE, IOCTAaHOBKA HAYyYHOTO BOIPOCA, BBIIBWKEHUE TMIIOTE3, HKCIEPUMEHT I10
MIPOBEPKE THUITOTE3, 0OBsICHEHUE HaOMogaemMoro sBiaeHus. Onucanne GU3NIECKUX SBIECHUN C TTOMOIIBIO
MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @wusuueckne NpUOOPHI W TPOIeaypa MPSAMBIX M3MEPEHUN aHAIOrOBHIM U LU(POBBIM

npudopom.

Jlabopamopnvie pabomsl u onvimol.

OnpezneneHue EHbI IEIEHUs KAl H3MEPUTEIHHOTO MpUodopa.

N3mepenne paccTosSHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenne pasMepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IPU NOMOLIH KUIKOCTHOIO TEPMOMETPA U TaTYMKA TEMIIEPaTyphI.
[IpoBenenune uccinegoBaHUsl MO MPOBEPKE TMIOTE3bl: JANbHOCTh MOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTATIBLHO, TEM OOJIbIIE, YeM OO0JbIlIe BHICOTA IMyCKa.

Pa3nea 2. [leppoHayaibHbIe CBeJeHUS O CTPOEHHH BellecTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEILECTBA.

Ak =

JBmxeHue yactull BemecTBa. CBsA3b CKOPOCTU JIBIDKCHUS YaCTHUIl C TeMIiepaTypoi. bpoyHoBckoe
nBrxkeHue, 1uddysus. BzanmoaelicTBre 4acTull BellecTBa: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSTHHMSI BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH U TBEPABIX (KPUCTAIMUECKHX)
Ten. B3auMocCBs3bp MeXIy CBOMCTBaAaMHU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI.

Hemoncmpayuu.

1. HaGmrogenne GpOyHOBCKOTO ABMKCHUS.

2. HaGmonenue nuddysum.

3. HaOmroneHue sBIEHUN, OOBICHSIOMIUXCS TMPUTSHKEHUEM WM OTTAIKUBAHUEM YAaCTHUII

BEIIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (oTorpaduii).

2. OmnbITHI 110 HAOTIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JCHUCTBHSI CHII MOJIEKYJIIPHOTO MPUTSIKECHUS.

Paznen 3. /IBuskeHune U B3aUMOIeiicTBHE TeJl.



Mexannyeckoe aBMKeHUE. PaBHOMepHOe M HepaBHOMepHoe aBikeHue. Ckopoctb. CpenHss
CKOPOCTh MPU HEPAaBHOMEPHOM JIBM>KEHUHU. Pacuér myTu U BpeMeHU JABMXKEHUS.

SIBnenune mHepuuu. 3akoH HMHepUMU. B3aumopeilicTBue Tenl Kak NpUYMHA HW3MEHEHHUS CKOPOCTH
IBUOKeHHsT Ted. Macca kak Mepa uHepTHOocTH Tena. IlnmoTHocTs BemiectBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BhEMa BEleCTRa.

Cuta Kak xapakTepucTHKa B3auMozeiicTBus ten. Cuna ynpyrocty u 3akoH ['yka. M3mepenue cubl
C MOMOIIBI0 TUHAMOMETpA. SIBIIEHHE TATOTEHUs M cuila TshkecTH. Cuia TSKECTH Ha JIPYTUX IJIaHeTax.
Bec tena. HeBecomocTs. CrioskeHne cuil, HalIPaBJIEHHBIX 110 OAHOM NpsiMOi. PaBHOIEHCTBYIOIIAs CHIL
Cuna tpenus. TpeHue cKoIbKEHNS U TpeHUE NoKod. TpeHune B IpUpoJie U TEXHUKE.

Hemoncmpayuu.

Habntoienne MexaHu4ecKoro JBUKEHUS Tena.
H3mepeHne ckopocTy MPSIMOIMHEHHOTO JABHKEHUSI.
Habntoienue siBieHUs UHEPIIUH.
Habmnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.
JIaﬁopamoprle padomul u onvimol.
1. OmnpeneneHue CKOPOCTH pPABHOMEPHOrO JBMXKEHMs (IIapuka B KHUJAKOCTH, MOJEIU
AIEKTPUUECKOTO aBTOMOOUJISI U TaK Jajee).
2. Ompenenenue cpeaHeil CKOPOCTU CKOJIBbKEHUSI OpycKa WM IIapuKa M0 HAaKIIOHHOHN TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBHUCHMOCTh pacTsbkeHUs (nedopManuu) TPYXKHHBI  OT
MPUIOKEHHOM CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIINUXCS TTOBEPXHOCTEM.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHbIIEHUS M YBEIMYEHUs JAaBiieHus. JlaBneHue rasza. 3aBHCHMOCTb
JMaBieHUs Ta3a OoT oO0bEma, TemmepaTyphl. [lepemaua naBieHHs TBEPABIMH TEJNaMHU, >KUIAKOCTIMHU U
razamu. 3akoH [lackans. [IHeBMaTnueckue MamMHbBI. 3aBUCUMOCTH JIABJICHHS JKUIKOCTH OT TIIyOWHBI.
I'mapocraTrueckuii mapagokc. CooOmaromyecs cocyipl. [ 'napaBinyeckie MeXaHu3MBl.

Atmocdepa 3emsn u atMocdepHoe naBieHue. IIpuunHbl CyliecTBOBaHMS BO3IYIIHONW O0OJIOYKH
3emmu. Omwir Toppuuemnmu. HM3mepenue armochepHOro IaBiICHHS. 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [TpuGops! st u3MepeHus aTMOCHEpHOTO JaBICHHS.

JlelicTBHEe KMIIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromias (apxuMeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JIaBJICHUS Ta3a OT TEMIIepaTyphl.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.

Coobmmarommmecs: CoCy/bl.

I'mnpasinuyeckuii nmpecc.

[TposiBnenue nericTBUs aTMOC(HEPHOTO TABICHHMSL.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00BEMa MOTPYKEHHOW 4YacTU Telda U IJIOTHOCTH
JKUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHITBI BECY BRITECHEHHON KHUIKOCTH.

YcnoBue miuaBaHusl Te: IJIaBaHUE WJIM MOTPYXKEHHE TeJN B 3aBUCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEH TeJla U JKUIKOCTH.

Jlabopamopnuie padomol u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOW B JKUAKOCTh YaCTH
Tena.

2. OrmpeneneHne BHITATKUBAIONIEH CUITBI, ICHCTBYIOIICH Ha TEJO, MOTPYXKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CWIIBI, ACWCTBYIOLIEH Ha TEJNO B JKUIKOCTH, OT
MAaccChl TeJa.

4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIBI, NEHCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTrpy>KEHHOM B KUAKOCTh YaCTU Tejla U OT IUNIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa HIM KOHCTPYUPOBAHME JIOAKM W OIpelercHue  e€

rpy30N0ABEMHOCTH.

Pa3nes 5. PaGora u MoiHOCTh. JHEprus.

Mexannyeckast pabota. MOLTHOCTb.

[TpocTble MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IJIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeneHnre mpaBuiIa paBHOBECHs pblyara K OJIOKy. «3ojoToe mpaBmio» MexaHuku. KIIJ[ mpocTheix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunetnueckas u noreHuuanbHasi sHeprus. [IpeBpaienue omnHoro Buuaa
MEXaHUYECKOM 3HEpruu B APYyroil. 3aKkoH COXpaHEHUs SJHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuwvie padbomot u onvimol.

1. Ompenenenuie paboOThl CUJIBI TPEHUS MPH PABHOMEPHOM JIBUKEHUH TeJsla 10 TOPU30HTAIBHON

MIOBEPXHOCTH.
2. HccnenoBaHue ycioBUil paBHOBECHS pblyara.
3. Hsmepenne KII/] HakIOHHON MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKOM YHEPTHUHU.
8 KIIACC

Pa3nen 6. TenioBble siBIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUr CTPOEHMs BellecTBa. Macca u
pa3Mepbl aToOMOB M MOJeKyd. OIbIThl, NOATBEPKAAIOLIME OCHOBHBIE TOJOKEHHUS MOJEKYJISIPHO-
KHUHETHYECKOUN TEeOpHUH.

Mopnenu TBEPAOTO, >KUIAKOTO U Ta3000pa3HOTO COCTOSHUM BellecTBa. Kpucraminyeckue u
amopHbie Tema. OOBSCHEHHE CBOWCTB Ta3oB, KUIAKOCTEW W TBEPABIX TEJI HA OCHOBE TOJOKEHUU
MOJIEKYJIIPHO-KUHETUYECKOU Teopur. CMauynBaHWE M KaNWJUISIPHBIC sIBJICHUS. TeIIoBOE pacliupeHue u
CXKaTHe.

Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABM)KCHHS dYacThll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEW »HEpruM: TeIuionepenada M coBepiueHue padoTol. Bumbl
TEIJIONEepeIayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonmnuecTBO TeroTsl. Y ienbHasi TEINIOEMKOCTh BEIECTBa. TerIoo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro Oamanca. IlnmaBneHue u OTBepeBaHHE KPUCTAIITUYECKHX BEIIECTB. Y AeTbHAs
teryiora riaBieHus. IlapooOpasoBanue u koHuaeHcauus. Mcmapenue. Kumenwe. YnenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOMBa. Y IeJbHas TEMI0Ta CrOPaHUs.

[Tpuntuner padotel TeruioBbix nBurareneit KIIJ[ TermoBoro nsuratens. TeroBbie IBUTATENN H
3alMTa OKPY>Karolle Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUHU B TEIJIOBBIX IMPOLIECCAX.

Hemoncmpayuu.

1. HaGmrogerne OpOyHOBCKOTO ABUKCHUS.



Ha6monenue nuddysun.
HaOnronenue siBIeHM A CMaunBaHWSI M KaTMIUISIPHBIX SIBIICHHA.
HabintoieHue TenaoBoro pacimpeHus Tei.
V3meHeHue AaBlieHus ra3a Mpu U3MEHEHNH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.
Bunp! Terionepenayn.
OxJaxJJeHue Ipu COBEPIICHUN PAOOTHI.
9. HarpeBanue npu coOBepIIeHUN paOOTHI BHEIIHUMH CHUJIAMHU.
10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.
11. HaGmroneHne KUIIEHUS.
12. HabnroeHue mocTosHCTBA TEMIIEpaTyphl MIPH MJIaBICHUH.
13. Moaenu TEIUIOBBIX ABUTATEIIEN.
Jlabopamopuwvie padbomot u onvimol.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKEHUS.
OnbITH! IO BBIPAIIMBAaHHUIO KPUCTAJUIOB TIOBAPEHHON COJIM WM caxapa.
OnbITH IO HAOTIOIEHUIO TETUIOBOTO PACUIMPEHHS Ta30B, )KUKOCTEH 1 TBEPBIX TEIL.
Ornpezenenne 1aBlieHUs BO3AyXa B OaJUIOHE IINPUIIA.
OnbITHI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh JIaBJICHHS BO3/AyXa OT €ro o0béMa M HarpeBaHUA
WM OXJIQXKICHUSI.
6. IlpoBepka THUMOTE3bl JUHEHHONW  3aBUCUMOCTH  JJIUHBI  CTOJIOMKA  KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HabGmoneHue n3MeHEHHs BHYTPEHHEW 3HEpruM Teja B pe3yjbTare Terionepenadyud U paboTbl
BHEIIIHUX CHJI.
8. MHccnenoBanue siBineHUs TEIUI00OOMEHA IPU CMEMIMBAHUU XOJIOIHOM U ropsiuel BOABI.
9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpPHU TEIUIOOOMEHE C HArpeThiM
METAJTTMYECKUM LIUINHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCapeHus.

12. Onpenenenre OTHOCUTEIBHOM BJIXKHOCTH BO3/TyXa.

13. Onpenenenue yaenbHON TEMIOTHI TUIABJICHHUS JIbJIA.

Pa3nes 7. DiiekTpH4ecKue 1 MATHUTHBIE SIBJICHUS.

Onektpuzaius Tel. J[Ba pojaa 3leKTpruuecKux 3apsiioB. BaumoneicTBue 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEJ OT BEITMUYMHBI 3apsiiOB M PACCTOSIHUSA
MEXy TeJIaMH).

Onekrpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnois. IlpuHnun cynepno3unuu
ANIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTapHBIN 3yeKkTpudyeckuil 3apsia. CTpoeHue aroma.
[TpOBOTHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS 3JEKTPUYECKOTO TOKa. VICTOYHHMKM MOCTOSHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHM TOK B
KHUJIKOCTSX U ra3ax.

Onekrpuueckas uenb. Cuiia Toka. DiekTpuyeckoe HampspkeHue. COonpoTHBIEHHE MPOBOJHHUKA.
VYnenpHOe compoTuBieHHE BemiecTBa. 3akoH Owma s ydactka uenu. [locnmepoBarenbHoe u
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napasuieIbHOE COeIMHEHNE TIPOBOIHUKOB.
PaGota m MomIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jkoyns—JIeHma. DnekTpudeckue Ienu M
MOTpeOUTENH SIEKTPUUECKOI dHeprun B ObITy. KOopoTkoe 3aMbIKaHueE.
[ToctossHHbIe MarHuTHL. B3anMopeiicTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHOE mosie. MarHuTHOE
noJyie 3eMJId U €ro 3HaueHHe )i >ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE ToJie 3JIEKTPUYECKOTO



Toka. [I[puMeHeHne >eKTPOMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJs HA MPOBOJHUK C TOKOM.
DIIeKTPOABUTATEIb MIOCTOSTHHOTO TOKa. Vcrosb30BaHuE 2IIEKTPOABUTATENICH B TEXHUYECKUX YCTPONUCTBAX
Y Ha TpaHCHOpTE.

OnbiTel Dapanes. SBneHue 3aeKTpoMarHUTHON MHAYKIUU. [TpaBuiio Jlenma. Dnexkrporeneparop.
CnocoObl MONy4YeHUs SIEKTPUYECKOM SHEpPruu. DNEKTPOCTAHIIMKM Ha BO300HOBIISIEMBIX HCTOYHUKAX

SHEPTUH.
Hemoncmpayuu.
1. Onexrtpusauus Tei.
2. JIBa poja 3JIEKTPUUECKHUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.
3. YCTpOHCTBO M IEMCTBUE JIEKTPOCKOTNA.
4. DnexTpocTaTHYecKas UHIYKIIHSL.
5. 3akoH coXpaHEHUS IEKTPHUUECKUX 3apsI0B.
6. IIpoBOJHUKHU U JTUAJIECKTPUKH.
7. MonenupoBaHUE CUIIOBBIX JIMHUN 3JEKTPUUECKOTO TOJIA.
8. HCTOYHMKM MOCTOSSHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUECKOTO TOKA.

10. DnekTpuyecKkuii TOK B KUJIKOCTH.

11. I'a30BbIit pa3ps.

12. 3MepeHue Cuitbl TOKa aMIepMETPOM.

13. MI3amepeHue IeKTpUIeCcKOro HaMpsHKeHUs BOIbTMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBJICHUN.

15. BzaumopeiicTBUE OCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3/IeNICHUs MOJIKCOB MarHUTa.

17. MonenupoBaHUE MAarHUTHBIX TOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmbIT Opcrena.

19. MarnuTHOE 10JIe TOKA. DJIEKTPOMAarHmr.

20. leificTBME MarHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTesb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBJICHUA 3JIEKTPOMAarHUTHON WHTYKIIUH.

23. OnsiTel Papanes.

24. 3aBUCUMOCTD HaIpaBJiICHUS! HHAYKIIMOHHOTO TOKa OT YCIOBUM €r0 BO3HUKHOBEHHUSI.

25. DIeKTpOoreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnvie pabomsl u onvimot.

OnBITHI 110 HAOJIOACHHIO AJICKTPHU3AIMN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHUH.

HccenenoBanue 1eMCTBUSA MIEKTPUYECKOTO T0JIS HA IIPOBOIHUKU U IUAJIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepenue v peryIupoBaHHe CUJIbl TOKA.

N3mepenne v peryaupoBaHue HapsHKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 pe3UCTOp, OT COMPOTHUBIICHHUS

pe3ucTopa 1 HaNpsHKEHUs Ha pe3UCTope.

7. OnbITBl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHBIICHHUS MPOBOJAHUKA OT
€ro JUTMHBI, TUIOMIA I TIOTIEPEYHOT0 CEYCHHSI M MaTepuara.

8. ITlpoBepka mpaBuia CIOXKECHHUS HANPSHKCHUNW TIPH TOCJIEIOBATEILHOM COCIWHEHUU JBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia Juisi CUJIbI TOKA MPU MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI STEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. Onpenenenre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 JaMIOUKY, OT HANPSHKEHUS Ha HEM.
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13. Onpenenenue KIIJ[ narpeBarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSITHHBIX MAarHUTOB.

15. 3yyeHnue MarHuTHOTO TOJIsi MOCTOSTHHBIX MAarHUTOB MPU WX O0OBEAMHEHUU U Pa3/ICIICHUM.

16. UccnenoBanue 1eUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHUJIbI B3AMMOJICHCTBHS KATYILIKK C TOKOM M MarHuTa
OT CHJIBI TOKA M HAMPABIICHUS TOKA B KaTYIIIKE.

18. 3yueHue AeiCTBUS MAarHUTHOTO TOJISL Ha MPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3yueHre padoThl AIEKTPOABUTATES.

20. Uzmepenne KIIJ] anekTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITHI IO UCCTEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHON MHIYKIIMH: UCCIIEOBAaHUE M3MEHECHUM
3HAUCHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexannveckue siBJICHUS.

Mexannyeckoe JBukeHME. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOI0 JBHKEHUS. PaBHOMEpHOE NpsAMOJIMHEHOE ABMKeHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBrkeHure. CpeaHsisi U MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU.

VYckopenne. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBWKeHune. CBoOomHoe mazeHWe. OmbITh
lNanunes.

PaBHOMepHOE nBUkKEHHME TO OKpYXHOCTH. Ilepuon u yacrota oOpamienus. JluneitHas u yrimoBas
ckopocTu. LleHTpocTpeMHuTENbHOE YCKOPEHHE.

IlepBbii 3akoH Herotona. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. IlpuHnmn
CYNEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHUs: cujia TPEHUS CKOJBXKEHUWs, CHJIa TPEHUsl TOKOS,
JIpyTrue BUJIbI TPEHMUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOro majaeHus. J[BrkeHue
rianet Bokpyr Coinnna. [lepBas kocmMudeckasi ckopocTs. HeBecoMocTs U meperpysku.

PaBHOBecue MmarepuanpHOM TOoukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tenma c
3aKpeIIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. U3menenne nMitynbca. IMIysibse cubl. 3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKCHHUE.

Mexanuueckasi pabota 1 MOITHOCTh. PaboTa cui TSHKEeCTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUH U
pabotsl. [loTeHIIManbHas SHEPrys Teja, MOAHATOrO HaJl OBEPXHOCTHIO 3eMiH. [loTeHInanbHas SHeprus
ckaroil npyxuHbl. Kunetnueckas sHeprusi. Teopema O KHHETHYECKOW HSHEPruH. 3aKOH COXpPaHEHUS
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaOnroneHne MeXaHMYECKOTO JBMKEHUS Tella OTHOCUTEIFHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME MyTEH U TPAEKTOPHM ABMKEHUS OAHOTO U TOTO XK€ TeJIa OTHOCUTEIBHO PAa3HbIX TeEI
OTCU€Ta.

N3mepenne CKOpOCTH U YyCKOPEHHUS IPSAMOJINHEHHOTO JBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOIO IBUKEHHS.

Habmtoienue 1BM>KeHUs Tella o OKPYKHOCTH.

Habmtoienne MexaHM4eCKHUX SIBJICHHM, IPOUCXOASIINX B cucTteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHHU OTHOCUTENIbHO KaOuHeTa (hU3UKH.

3aBHCUMOCTbH YCKOPEHHS T€JIa OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHCTBA CHII PU B3aUMOACHCTBUH TEIL.

M3MeHeHue Beca Tena pyu yCKOPEHHOM JIBUKECHHH.

O Ilepenada nmIrysabca Ipyu B3aUMOJCHCTBUN TEJ.

SN S

S ®



11. [IpeobpazoBaHust JHEPTUU NPH B3aUMOACHCTBHU TEJL.
12. CoxpaHeHne UMITyJIbca IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. Coxpanenne UMIyJibca Mpu abCOTIOTHO YIIPYTOM B3aUMOICUCTBHUU.
14. HaGmrogeHue peakTUBHOTO JBUYKEHUS.
15. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU CBOOOTHOM TIaJCHHH.
16. CoxpaHneHrne MEXaHUYECKOM HEPTUU NIPU ABMXKEHUHU TEJIA MO AEHCTBUEM NIPYKUHBI.
Jlabopamopnuie padomol u onvimol.
1. KoHcTpynpoBaHMe TpakTa Julsl pa3roHa U JajibHEMILIEro paBHOMEPHOTO JABMKEHUS LIapUKa WIN
TEJIEKKH.
2. OmnpeneneHue cpeaHeil CKOPOCTU CKOJIBKEHUS OpycKa WM JBHKEHHS IIapHKa MO HAKIOHHON
IUIOCKOCTH.
3. OmnpezneneHue yCKOpEeHUs Teja MPpH paBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOM IIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHM IIpM DPABHOYCKOPEHHOM JBIDKEHHM 0e3
Ha4yaJbHOU CKOPOCTH.
5. TIpoBepka rumoTesbl: €CIM MPHU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadaJlbHOW CKOPOCTH IMYyTH
OTHOCSITCS KaK psii HEYETHBIX YMCEJl, TO COOTBETCTBYIOLME IIPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABJICHMSL.
Onpenenenne ko3P uimeHTa TPEHHUS CKOTBKECHHSI.
Omnpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Tejla MO TOPU30HTAIbHOM
HOBEPXHOCTH.
10. Onpenenenuie paboThI CUIIBI YIIPYTOCTH MPH MOIBEME I'py3a ¢ UCIOIb30BAHUEM HEIIOIBUKHOTO
Y TIOABMKHOTO OJIOKOB.
11. 3yyeHue 3aKoHa COXpaHEHUS SHEPTUU.
Pasznen 9. Mexanuyeckue Ko/jie0aHUA U BOJHBI.
KonebatenbHoe aBmxkenne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHUM: IEPUO/, YaCTOTa, aMIUIUTYAA.
Matematnueckuil U Npy>KUHHBIN MagTHUKU. [IpeBpalienre sHepruu npu KonedaTeIbHOM JIBUKEHUU.

o=

3aryxaromue kojebanus. Boinyxaennsie konebanus. Pezonanc. Mexannueckue BoiaHbl. CBoMCTBa
MeXxaHHMueckux BoyiH. [IpofonbHble W momepedHble BOJHBL. J[MMHA BOJHBI M CKOpPOCTh €€
pacnpocTpaHeHHs. MexaHNueCcKHUe BOJIHBI B TBEPJOM TeNE, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHa. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3BYyK.
Hemoncmpayuu.
Habnronenue xoneOaHMii TeJ O/ IEHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Halnronenue BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHCA.
PacnpocTpanenue npoAoIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJEIN).
HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AxycTHuyecKuil pe3oHaHC.
Jlabopamopnuie padomol u onvimol.
1. OmpeneneHue 4acTOThl U eproa KoJeOaHH MaTeMaTHIECKOTO MasTHUKA.
2. OrmpeneneHue YacToThl U epro/ia KojaeOaHuii My KMHHOTO MasiTHUKA.
3. HUccnenoBaHue 3aBUCMMOCTH NEpHUOAa KoieOaHUM MOJBEIIEHHOTO K HUTU Tpy3a OT JJIMHBI

Ak =

HHUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Tepro/ia KoneOaHuil Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCHMOCTH NepHoJIa KoJIeOaHHi rpy3a, OABEIIEHHOTO K HUTH, OT MaccChl rpy3a.
6. OmbITEl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh TMEpHOAA KONEOAHW MPYKUHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTH NPYKUHBI.
7. W3mepeHue yCKOpeHUs] CBOOOIHOTO MaICHUsI.
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Pazjnen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIoJIe. JEKTPOMArHWTHBIE BOJHBI. (CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIxana smeKTpOMarHuTHBIX BOJIH. VICTIOIB30BaHNE SJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas nmpupoza csera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3J1I€KTPOMarHUTHBIX BOJIH.
2. BomnHOBBIE CBOICTBa CBETA.
Jlabopamopnwie pabomsl u onvimol.
1. VI3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIILI0 MOOUIBLHOTO TenedoHa.
Pa3nes 11. CBeToBbIe SIBJICHUS.
JlyueBas mognens cBeta. Mcrtounuku cseta. IlpsiMonnHeliHOe pacnpocTpaHEeHHE CBETa. 3aTMEHMS
Counnua u JIynsl. Otpaxkenue cBeta. [nockoe 3epkasio. 3aKOH OTpaXKEHUsI CBETA.
[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [lomHoOe BHYTpEHHEE OTpaKCHHE CBETA.
Hcnonb30BaHKe MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon nydeit B auH3e. OnTHueckas cucreMa ¢oroanmnapata, MUKpOCKoIa u Teneckona. [ 'ma3
KaK OITHYECKas cucTeMa. biM3opyKocTh U 1aabHO30PKOCTbD.
Pasnoxxenue Oemoro ceera B crektp. OmbiTel HbioroHa. Cll0KEHHE CIEKTPAIBHBIX IIBETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpssMonuHEeHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue CBeTa.
[Tomydenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xon ydeit B coOuparomieit TuH3e.
Xox JIy4eil B paccenBarolel JIMH3E.
[Tonyuyenne n300pakxeHN ¢ TOMOILBIO JIUH3.
9. Tlpunnun neiictBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOTIA.
10. Moxenb riaza.
11. Pa3znoxeHnne 6enoro cBera B CIEKTP.
12. TlonyuyeHue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX 1IBETOB.
Jlabopamopnvie pabomsl u onvimol.
1. HccnenoBanue 3aBUCUMOCTHU yTJIa OTPAaXKEHUS CBETOBOIO JIyda OT yrija MaJeHHUs.
2. W3yuenue xapaKTepUCTUK U300pAKEHUS MPEIMETa B TIIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH yTjla MPEOMIICHUS! CBETOBOTO JIy4a OT YIJIa MaJeHUsl Ha TPaHULe
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«BO3LYX—CTEKIIO».

4. TlomyueHue N300paKEHHH C ITOMOIIBIO COOMPAOIICH JIUH3HI.

5. Omnpenenenue (OKYCHOTO PacCTOSHUS M ONTUYECKON CHIIbI COOMpAIOIIEH JINH3BI.

6. OnbIThI O PA3JI0KEHHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHI IO BOCTIPUSTHIO I[BETA MIPEIMETOB IPU UX HAOIIOICHHH Yepe3 IIBETOBbIC (PHIIbTPHI.

Pa3nes 12. KBanTOBBIC sIBJICHUS.

Oneitel Pesepdopna u mnanerapHas mojenb atomMa. Mogenbs atoma bopa. HMcenyckanue u
IIOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEN4aThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, O6era- u ramma-usnydeHus. CtpoeHue atomHoro sapa. HyxionHas
MoJieIb aTOMHOTO Axapa. M3oronsl. PannoaktuBHele nmpeBpamenus. [lepuon nomypacnana aTOMHBIX sI€ED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiI0BOT0 M MAaCCOBOI'O YHCEN. DHEPTHUS CBSA3H AaTOMHBIX
anep. CBsa3p Maccel U 3Hepruu. Peakunu cunTesa u nenenus auep. Mcrounuku sneprun CosHua v 3BE€31.

Snepnas >HepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIyYEHUIN HA )KUBBIE OPTaHU3MBI.



Hemoncmpayuu.

CrieKTphl U3ITy4€HHUs U TOTJIOIIECHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CrnexTp BomopoJa.

Ha6mronenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOLIUX U3ITy4YEHUI.

Perucrpanus usinydeHus IpUpOAHBIX MUHEPAJIOB U MPOILYKTOB.

JIaﬁopamoprle padomol u onvimol.

1. HabmroneHre CIUIONIHBIX U IMHEHYaThIX CIEKTPOB U3ITyUCHHUS.

2. WccnenoBaHue TpPEKOB: HW3MEpPEHHE DSHEPIUM YacTUIBl IO TOPMO3HOMY myTH (1O

¢dotorpadusam).

3. H3mepeHue paauoakTUBHOTO (poHa.

I[HoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIONIMI  MOIYJb TpPEAHA3HAUYEH Ui CHCTEMaTH3alud M 0000meHus
NPEIMETHOTO COJEP)KAaHUsI M OIbITa JAEATENbHOCTH, NPUOOPETEHHOrO MpPHU H3YYEHHUH BCEro Kypca
¢u3uKy, a TakKe Ui MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY O3K3aMEHY IO (HU3UKEe JUIs
o0yyaromuxcs, BEIOPABIINX 3TOT yUEOHBIH MpeIMeT.

[Ipy u3ydyeHUu NAHHOTO MOJIYJI PEANU3YyIOTCS U CUCTEMATU3UPYIOTCS BHJbI AESTEIbHOCTH, Ha
OCHOBE KOTOpBIX oOOecneunBaeTcs JOCTHKEHHE TPEAMETHBIX M METanpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHsI, POpMHUpYyeTCS eCTeCTBEHHOHAay4Has IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB
WCCIJIEIOBAHMSI SBJICHUI MPHUPOABI U TEXHUKHU, OBJAJICHHUE YMEHUSMU OOBSCHATH (PU3UUYECKUE SIBICHUSA,
IIPUMEHSS NTOJIyYEHHBIE 3HaHMsI, pEIaTh 3aJa4l, B TOM YHMCJIE KAYECTBEHHbBIE U DKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIHANBHO AEATEIBHOCTHBIM XapaKTep JAaHHOIO pas3jielia pean3yercsl 3a CUYET TOro, 4TO
oOyuaroluecs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM MpeJiaracTcs:

Ha OCHOBE IIOJIyUYEHHBIX 3HAHWUH pPACIO3HABATH U HAYYHO OOBICHATH (pU3MUecKHe SBICHHUS B
OKpY KaroIlel MpUpo/ie U NOBCETHEBHOM JKU3HH;

MCIIOJIb30BaTh Hay4HbIE€ METO/Ibl UCCIEAOBAHNS (GU3NYECKUX SBJICHUM, B TOM YMCIE I IPOBEPKU
TUIOTE3 U MOJYyYEHUs TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHBIE OCHOBBI Hanboyiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUH, HAIpUMep,
IIPAKTUYECKOT0 MCIOJIb30BaHUs Pa3IMYHBIX MCTOYHMKOB SHEPIrMM HA OCHOBE 3aKOHA INPEBPALLEHUS U
COXPAHEHHUs BCEX U3BECTHBIX BU0B YHEPTHUHU.

VAW

HJ'[aHI/lpyeMble pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro npeamera

N3yuenne (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANPABICHO Ha JIOCTHIKECHUE
JMYHOCTHBIX, METAMPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
B pesynbrate u3yueHus (pU3MKU HAa YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus y oOydaromierocs
OyIyT cpopMUPOBAHBI CIETYIONINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:
* 1) naTpuOTHYeCKOIr0 BOCIIUTAHUSA:
*  NIposBIIGHHE MHTEpPECA K HCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHIACKO#H (PH3MUECKOl HAYKH;
*  [IEHHOCTHOE OTHOILICHHE K JOCTHKEHHSIM POCCHHCKHX YUSHBIX-(DU3HKOB;
2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
*  TOTOBHOCTH K AKTHBHOMY YYacTHIO B OGCYKICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKHX TIPOOIEM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHXKEHUH (PHU3HKH;
*  0CO3HAHME BAKHOCTH MOPATLHO-3THUECKHX IPUHIAIIOB B JCATEIHHOCTH YIEHOTO;
3) 3cTeTHYEeCKOro BOCTIMTAHUS:



®  BOCIPHITHE ICTETUYCCKUX KayecTB (PU3MUECKON HAayKu: €€ TApMOHHYHOTO IMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

®* 4) eHHOCTH HAYYHOTO NMO3HAHUA:

*  0CO3HAHHE LIEHHOCTH (DM3MYECKOH HAyKM KAK MOIIHOTO MHCTPYMEHTA IO3HAHHS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIFOLICH KYJIbTYPHI;

*  pa3BUTHE HAyYHOH IOGO3HATEILHOCTH, HHTEPECA K HCCIEI0BATEIBCKOM eATeIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1ar0NMOJTy U :

*  0CO3HAHHE IIEHHOCTH OE€30MAaCHOr0 00pa3a JKH3HH B COBPEMEHHOM TEXHOIOTHYECKOM MHMPE,
BXHOCTU TMpPAaBWJI 0OE30MACHOTO TOBEJICHUS Ha TPAHCIOPTE, HA JOpPOTax, C JJICKTPUICCKUM U
TEIJIOBBIM 000OpPYOBaHUEM B JJOMAIITHUX yCIIOBUSX;

e c(hHOPMHPOBAHHOCTh HABBIKA PeICKCUH, IPU3HAHKE CBOETO IPaBa Ha OMIMOKY M TAKOTO XKe IpaBa y

JIPYroro 4eaoBeKa;
6) Tpya10BOr0 BOCIMTAHMSA:

°  aKTHBHOE ydYacTHe B PCIICHHH NPAKTHYECKHX 3a1ad (B paMKaX CEMbH, OOpa30BaTEIbHON
OpraHM3aIllM, TOPOJa, Kpasi) TEXHOJOTHYECKOW U COLMANTbHON HAMpaBICHHOCTH, TPEOYIOIINX B TOM
qrciie ¥ GU3NICCKUX 3HAHUN;

*  pHTEpec K IPAKTUYECKOMY H3yUCHHIO MPO(ECCHii, CBI3aHHBIX ¢ (H3MKOIA;

* 7)3K0JOrM4YecKOro BOCIMTAHMS:

e  OpHeHTALHS HA MPHMEHeHHe BDU3MUYECKUX 3HAHMH IS PEIICHWs 3a71ad B OOIACTH OKPYXKAIOIICH
Cpelibl, INITAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJIS1 OKPYIKAIOIIEH Cpebl;

*  0CO3HAHME I106ATBHOr0 XapaKTepa FKONOIHIECKHX POGIEM H IyTeil X PelIeHHS;

e 8) aganTanuy K U3MEHSIOMIUMCS YCJIOBUSIM COMAJIBLHON M MPUPOIHON cpeabl:

*  10TPeGHOCTH BO B3aMMOMACHCTBHM TPH BBHIMOJTHEHHH HCCICAOBAHHI M MPOEKTOB (BH3UIECKOH
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JPYTHX;

*  [OBBINICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO JCSTEIbHOCTD;

e  morpeGHOCT B (OPMHPOBAHMM HOBBIX 3HAHHIL, B TOM 4HCIe (OPMYIHPOBATH HACH, MOHSTHS,
TUNOTE3BI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

e ocosHaHHe Ae(UINTOB COOCTBEHHBIX 3HAHNH H KOMIIETEHTHOCTEH B 06/1aCTH (U3HKH;

*  [IAHMUPOBAHHME CBOEIO PA3BHTHS B MPUOOPETEHHH HOBBIX (DM3NUECKUX 3HAHHIL;

*  CTpeMIICHHE aHATH3UPOBATh M BBIABIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHClie C UCTIONb30BaHUEM (PU3MUECKUX 3HAHUM;

e  OICHKA CBOMX ACHCTBHIl C y48TOM BIHSHHS Ha OKPYKAIONIYI0 CPEIy, BO3MOXKHBIX IIOGATBHBIX
MOCJIECTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe OCBOCHHS MporpaMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Yy
oOyudaromierocss OyayT copMupoBaHbl MeTanpeIMeTHbIE Pe3yJbTAThl, BKIIOYAIOIINE TO3HABATEIbHbIC
yVHUBEpCcaJbHble yueOHbIE JEWUCTBUS, KOMMYHUKATHBHBIE YHUBEpCAlbHBIE Yy4deOHBbIE JCHCTBHUA,
peryIsTHBHbIC YHHUBEpPCATbHbIC YUeOHbIE TCHCTBHSL.

ITo3HaBaTeIbLHBIE YHUBEPCAJIBHBIC y‘leﬁHble JeHcTBHUA

ba3oBble JJornyeckne aeiicTBUSA:
®  BBIABJIITH M XapaKTEPU30BATh CYIICCTBEHHBIE IPU3HAKH OOHEKTOB (SIBJICHUN);
® yCTaHaBIMBATh CYIIECTBEHHBIN MNPU3HAK KIAacCU(PUKALUK, OCHOBAHHS [UIsI OOOOIICHUS U
CpaBHEHUS;



BBISIBIISAITh  3aKOHOMEPHOCTH M MPOTHBOPEYHMS B paccMaTpuUBaeMbIX (pakTax, HTaHHBIX W
HaOJFOICHUSIX, OTHOCSIIMXCS K (PH3MUECKUM SIBIICHHSIM;

BBISIBIISATH TIPUYMHHO-CIICJICTBEHHBIE CBSI3U TPU M3YYCHUH (DU3NYECKUX SIBICHUHA W TPOIIECCOB,
Je7aTh BBIBOJBI C WCIONB30BAaHMEM JEAYKTHBHBIX W HMHIYKTHBHBIX YMO3aKJIIOUCHHH,
BBIJIBUTaTh TUIOTE3HI O B3aMMOCBS3AX (PU3NYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOMpaTh croco® pemeHus y4deOHOW ¢usnyeckol 3amaum (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELIEHHUs, BEIOOp Hambosiee MOIXOASIIEro ¢ yYETOM CaMOCTOSATENBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBbIe nccienoBarebcKkue 1eliCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT O3HAHMUS,

MIPOBOANTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN (hU3HUecKuit
HKCIIEPUMEHT, HEOOIbIIIOE UCCIIeIOBaHIE (PU3NUECKOTO SIBIICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(POpPMAIUIO, TIOJYYEHHYI0O B XOJe
HCCIJIEIOBaHMSI MUJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOopMyJIUpoBaTh OOOOIIEHHS M BBIBOJABI IO pe3yjbTaTaM HpPOBEIEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JalbHEiIIee pa3BUTHE (U3NYECKUX TPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOIO0KEHUS 00 MX Pa3BUTUH B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSATh Pa3IMYHbIE METObI, HHCTPYMEHTBHI M 3allpOChl TP MOUCKE U 0TOOpe uHpOopMaIuu
WJIU TAHHBIX C YYETOM MPEIIOKEHHON yueOHOW (PU3NUecKOr 3a/1auu;

aHAIIM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIUIO PA3IHUHBIX BHIOB U
(dbopM TpeCcTaBICHNUS;

CaMOCTOSITENTHO ~ BBIOMpATh ONTUMAIBHYIO (QopMy mpeacraBieHUs UWHPOpPMALUU U
WUTIOCTPUPOBATH PeIllaeMble 3a7a4i HECIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU TpaduKoil u
UX KOMOWHAITUSIMH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBbHbLIC y‘-leﬁl—lble JelcTBHUA:

B XOJe O0O0CyXJeHHs ydueOHOro MaTrepuasa, pe3ysbTaToB JIa0OpaTOpPHBIX pabOT M MPOEKTOB
3aJjaBaTh BOINPOCHI MO CYHIECTBY OOCYKTaeMOW TeMbl U BBICKAa3bIBATh WJCH, HAlleJICHHBIE Ha
pelIeHre 3a7a4u 1 MoiepKaHue 01arokenareIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOU CYXKJCHHUS C CYXACHHUSAMU JPYTUX YYAaCTHMKOB AHMANora, OOHapy>KUBaTh
pa3IM4Ke U CXOJICTBO MO3ULIHIA;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTaBIATh PE3YJIBTAThl BBITIOJHEHHOTO (U3WYECKOT0 OIbITa (IPKCIIEPHUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HHIUBUAYalIbHOH pabOThl Mpu
peIeHNN KOHKPETHON (hHU3UIECKOM MPOOIIeMBI;

MIPUHUMATH 1€ COBMECTHOU IEATEIbHOCTH, OPTraHU30BHIBATh JCHCTBHS MO €€ JOCTUKCHHIO:
pacmpenensats poiu, oO0CyKIaTh MPOIECCHl U PE3yNbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHMS HECKOJIBbKUX JIIOICH;

BHITIONHATH CBOKO YacTh paboOThI, JOCTUTash KAa4eCTBEHHOTO pe3yJbTara IO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOW JACUCTBHS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHMBATh KAa4YeCTBO CBOETO BKJIaJa B OOMIMHA MPOIYKT TO KPUTEPHUSAM, CaAMOCTOSITEIHHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBHUA

CaMoopraHn3aunﬂ:



BBISIBIIAT NPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEeOYIOIUX IS pelIeHHS
(bu3nyeCKuX 3HAHMIA;

OPHEHTUPOBATHCS B PA3IUYHBIX TOAXO0JAX MPHUHATHS pEIIeHUH (MHAWBUAYyAIbHOE, TPUHSITHE
pelleHys B Ipyniie, IPUHATUE PeIIeHUH rpynmnoil);

CaMOCTOSITEJILHO ~ COCTaBJISATh ~ aNTOPUTM  pelIeHus (U3MYEeCKOM 3ajJjauyd  WIM  IUIaHa
UCCNIEIOBAaHUS €  Y4YETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHpOBaTh NpeijlaraeMble BApUAHThI PELLICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOROHTpO.TIL, 3MOLMOHAIbHBIN HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHHS,

OOBSCHATH IPUYMHBI JOCTHKEHUSI (HEJOCTHKEHHS) pe3ysIbTaTOB JAESITENbHOCTH, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YMCJIE€ B XOJ BBINOJHEHUS (DU3UUECKOTO
UCCIIEIOBAaHMUSI MJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHUBIIMXCS CHUTYalui,
YCTAHOBJICHHBIX OLIMOOK, BOHUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM;

CTaBUThH ceOsI HA MECTO JAPYroro 4YesioBeKa B XOJI€ CHOpa WM TUCKYCCHH Ha HAy4YHYIO TEMY,
ITOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTHKY JIPYTOro;

IIpU3HaBaTh CBOE MPABO Ha OLIMOKY NpU pelIeHUH PU3NYECKUX 3ajiad WM B YTBEPXKICHUAX Ha
Hay4yHBIE TEMBI U TAKOE YK€ MPAaBO APYTOro.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy o0y4yeHnus: B 7 kjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTb
c(OpPMHPOBAHHOCTH Y 00yUAIOIINUXCS YMEHUH:

UCIIONIb30BaTh MOHATHS: (U3UYECKHUE W XUMHYECKHUE SIBJICHHUS, HAONIOJIEHUE, HKCIEPHUMEHT,
MOJIENIb, TUIOTE3a, EIUHUIBI (U3UYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpAOE, JKUAKOE, TIa3000pa3HOE), MEXaHM4YEeCKoe [BH)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHEIHOE), TPaeKTOpHs, paBHOJACHCTByoIas cuia, Jaedopmanus
(ynpyras, miacTudeckas), HEBECOMOCTb, COOOIIIAOIINECS COCY/IbI;

pasnuyath sBiAeHUsA (IudQys3us, TEmIoBOe [BHXEHHE YacTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE ABW)KEHUE, MHEPLMsI, B3aUMOJACHCTBHUE TeJl, pABHOBECHE TBEPJBIX
TE€J C 3aKpEMIEHHON OCBIO BPAILLEHUS, Mepeaaya AaBJICHUS TBEPABIMU TeIaMH, KUAKOCTIMU U
razamm, atMoc(epHOe AaBlieHUE, IJIaBaHUE TeJ, MPEBpAIICHUsS MEXaHWYECKOW IHEepruH) Mo
OMHCAaHUIO HX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE
¢buznueckoe SBICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YUYCHHBIX (DU3MUECKUX SIBIICHHM B OKpPY>KaloLleM MHpE, B TOM
yuciae pusnyeckue sBICHHUS B MPHUPOJE: MPUMEPHI IBIXKEHUS C Pa3IUYHBIMH CKOPOCTSIMU B
KUBOM M HEXHUBOW NpPHUpOJE, NEHCTBUE CWIBI TPEHUS B IPHUPOJIE M TEXHUKE, BIMSIHHE
aTMOC(EepHOTO JaBJICHUsS HA KUBOW OpPraHW3M, IUIaBaHUE PBIO, pplYard B Telle YeJOBEKa, MpU
3TOM TMEPEBOAUTH IMPAKTUYECKYIO 33/7ady B Yy4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) HU3NYECKUX SIBICHUM;

ONUCHIBAaTh H3YYEHHbIE CBOICTBa Tl M (DU3UYECKUE SIBJICHUS, HCIONB3Yysd (QU3NYECKHUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSI CKOPOCTb,
Cujia yIpyrocTH, CUJa TSXKECTH, BEC TeJa, CUla TPEHUs, AaBleHue (TBEPAOro Tela, KHUJIKOCTH,
rasa), BBITQJIKHBAIOIAs CHJIa, MEXaHMUYECKass paboTa, MOIIHOCTb, IIEYO CUJIBI, MOMEHT CHUIIBI,
KO3(PUIMEHT MOJEe3HOro JEHCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIHAJIbHAas YHEpIus),
IpU ONMHMCAaHUHM TPABWIIBHO TPAKTOBAaTh (DU3WYECKUN CMBICT HCIIOJIB3YEMBIX BEIUYMH, HX



0003HAaYEeHUS U €AMHUIIBI (PU3NYECKUX BEIWYHMH, HAXOAUTHh (POPMYIIBI, CBSI3BIBAIOLINE TaHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMYMHAMMU, CTPOUTH IpaQUKU MU3yUEHHBIX 3aBUCUMOCTEN
(hU3UYECKUX BEINYMH,

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHE SBICHHUS W MPOILECCHl, HCHOJIb3Yys MpaBuia
CJIOXKEHUs cull (BIOJIb OAHOM MpsiMOH ), 3akoH ['yka, 3akoH [Tackans, 3akoH Apxumesa, MpaBUIIO
paBHOBecHs pplyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEpPIrUu, TpU HTOM JlaBaThb CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEeMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATH (PpU3MUYECKHE SBJICHUS, MPOIECCHl U CBOICTBAa Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BISBIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTHh OOBSICHEHHE M3 1—2 JIOrMuYecKux HIaroB ¢ Oomopoi Ha 1—2 M3y4yeHHBIX CBOICTBa
buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THble 3a7aud B 1-2 neWCTBUS, UCTOIB3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢u3nueckrue BEIWYMHBI: Ha OCHOBE aHAIM3a YCIOBMS 3aJaud 3allUChIBATh KPAaTKOE YCIIOBHE,
NOJCTABIATh (PU3MUECKUE BEIUYMHBI B (OpPMYIbl M HOPOBOJUTH pacy€Tbl, HAXOIMUTh
CTpaBOYHBIC JaHHBIE, HEOOXOAMMBIE [UIA pEIIeHHs 3a]ad, OLEHHBATh PEaTHUCTUYHOCTD
MOJYYeHHOU (PU3NYECKON BETMUMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpU MOMOIIM (PU3MUECKHX METOJO0B, B
OMHCAaHUU HCCIIEIOBAaHUS BBLACIATH MPOBEPSEMOE NPENoJoKeHUe (TUIOTe3y), pa3iuyaTh U
MHTEPIIPETUPOBATH MOJyUYEHHBIN pe3ybTaT, HAXOAUThH OIMIMOKH B XOJI€ ONBITA, JIEJaTh BHIBOIBI
I10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONEHUIO (U3MUECKUX SBICHUNH WIN (U3UYECKUX CBOMCTB TeII:
(bopMyIMpOBaTh HpPOBEpPsSEMbIe NPEANONIOKEHUS, COOUpaTh YCTAaHOBKY H3 MPEI0KEHHOTO
000pyI0BaHUS, 3aMMCHIBATE XOJ1 OTBITA M (POPMYIIMPOBATH BBHIBOJIBL;

BBITIOJIHATh TPSMbIE HM3MEPEHHS pACCTOSHHs, BPEMEHH, MacChl Tena, 0o0b&Ma, CHUIBl U
TEMIIEPATYPbI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, 3aMUCHIBATH TOKA3aHUS
MpUOOPOB C YUETOM 3a7aHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAMTH HCCIIEJOBAHME 3aBHCUMOCTH OJHOM (HU3MYEeCKOW BEIMYMHBI OT JApPYyroil c¢
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHU (3aBUCMMOCTU MYTH PABHOMEPHO JBIKYILETOCs Tella OT
BPEMEHHU [BW)KEHUS Tella, CWJIbI TPEHHsI CKOJBXEHHUS OT Beca Teja, KadecTBa 00padoTKU
MIOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbI TPEHMS OT IUIOIIAAU CONPUKOCHOBEHUS TEJN, CHUIIBI
YOPYTOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00b&Ma MOTpYKEHHON YacTH
Tela U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHUMOCTH OT IIJIOTHOCTH Teja, OT IJIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUM TUIaBaHUS TEJ, YCIOBHM PAaBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO HCCIIEOBAHUSA, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], Clenys MpelIoKEHHOMY IUIaHy, (UKCHpOBaTh pe3ylnbTaThl MOJIYYEHHON
3aBHCHUMOCTH (PU3UYECKHX BEJIMYMH B BHUJAE MPEIJIOKEHHBIX TaONUIl U TpaHUKOB, NENaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMSI;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIWYMH (IJIOTHOCTh BEILIECTBA JKUIKOCTH U
TBEPAOrO Teja, Cujla TPEHHUS CKOJIBKEHUS, JaBJIEHUE BO3[yXa, BbITAIKUBAIOLIas CHJIA,
JCHCTBYIONMAs HA TOTPYXKEHHOE B IKUAKOCTh TeENO, KOIPQPUIMEHT TMOIE3HOTO JEHCTBUS
MIPOCTBIX MEXAHU3MOB), cJeaysl MPEeVIOKEHHON HMHCTPYKIMM: IMPH BBITOJHEHUU H3MEPEHUN
coOupaTh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOMN BEJIUUYNHBI,
coOJTIOAaTh MpaBHIia TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHUEM;
yKa3blBaTh TMPUHIMIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBl, TEPMOMETD,
JMHAMOMETp, COOOIIAOLINECs COCY/Ibl, 0apOMETp, pblyar, MOJBMKHBIA M HEMOABIKHBIN OJIOK,
HAKJIOHHAs IIJI0CKOCTH;



XapaKTepu30BaTh MPUHIUIBI JACHCTBUS WM3YYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
Omopoll Ha WX omucanuss (B TOM YHCIE: TOAIIUIIHAKH, YCTPOHCTBO BOJOIPOBO/IA,
TUAPABIMYECKUM TIPEecC, MAaHOMETpP, BBICOTOMEp, TOPIITHEBON HACOC, apeoMETp), HCIOIb3Yys
3HaHUS O CBOWCTBax (U3MUYECKUX SBICHUM W HEOOXonuMble (U3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH,;

MPUBOIUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPUMEpax) MPAKTHIECKOTO HCIOIb30BaHUS
(bu3nYeCKUX 3HaHUHN B TIOBCETHEBHOM KU3HU Ui o0ecrieueHus: 0€30MacHOCTH NP o0palieHuu
c mpubopaMy U TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHUsS 3J0POBbsI U COOIIOACHHS HOPM
3KOJIOTMYECKOI0 MOBEJAEHHUS B OKPYKAIOILIEH CpelIe;

OCYIIECTBJISITh OTOOP MCTOYHUKOB WH(pOpMaiuu B VIHTepHETE B COOTBETCTBHHU C 3aJaHHBIM
MMOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW M TYTEM CpPaBHEHUS Pa3IUYHBIX
HMCTOYHHUKOB BBIJCIATh MH(GOPMAIMIO, KOTOpasl SBISETCS MPOTHBOPEUYNBON HMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TMPHU BBIMIOJHEHUH YYEOHBIX 3a/laHuil  HAay4YHO-TIOMYJISPHYIO JUTEpaTypy
(U3MYECKOTO COJIep>KaHusl, CIpPaBOYHBIE MaTepHaibl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMHu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WH(GOPMAIMKM W3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKHE IMHCHhbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBe 2-3
HMCTOYHUKOB MHGOPMAIMKN (PU3NIECKOTO COACPIKAHUS, B TOM YHUCIIE MyOJIMYHO JIeJaTh KpaTKue
COOOIICHUSI O pe3yJbTaTax IPOCKTOB WM YUYEOHBIX HCCIAEAOBaHWH, TPH 3TOM TI'PAMOTHO
WCIIOJIH30BaTh M3YUYEHHBIN MOHITHIHBIA ammapat Kypca (U3UKH, COMPOBOXIATh BHICTYILJICHUE
Mpe3eHTalNEH;

MIPY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB U UCCIIEIOBAHUI paclpeaensiTh 00s13aHHOCTH B TPYyIIE B
COOTBETCTBHHM C MOCTaBJIEHHBIMU 3aJadyaMH, CJIEIUThb 3a BBINOJHEHHEM ILIaHA JEHCTBHIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIQJ B JICATEIBHOCTh TPYIIILI, BBICTPAUBATh
KOMMYHUKATHBHOE B3aMMO/JICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIINX.

K xonIy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y 00yYaIOIINXCSI YMEHUI:

UCTIONIb30BATh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TETJIOBOE ABMKEHHE aTOMOB M MOJICKYJ,
arperaTHble COCTOSIHMS BEILIECTBA, KPHCTAIMYECKHE M aMOp(HBbIE Tella, HACBIIICHHBIH WU
HEHACBIILICHHBIM Map, BIaXXHOCTh BO3/yXa, TEeMIepaTypa, BHYTPEHHss HHEPrus, TEIUIOBOM
JBUTaTeNb, SJIEMEHTAPHBIA SJIEKTPUUECKU 3apsil, SIIEKTPUYECKOe TO0Jie, TNPOBOJAHUKUA H
TMRJIEKTPUKH, TOCTOSIHHBINA AJIEKTPUUYECKUI TOK, MAarHUTHOE TI0JIE;

pa3nuuaTh SBJIEHHA (TEIJIOBOE PACIIMpPEHHE W CKaThe, TeIulonepeaada, TeII0BOe PaBHOBECHE,
CMauyMBaHME, KANWUISPHBIC SBICHUS, UCTIAPEHHUE, KOHICHCAIHS, TUIABJICHUE, KPUCTAILTH3AINS
(oTBepneBaHME), KHIIEHHWE, TeIulonepenada (TEIUIONPOBOMHOCTh, KOHBEKIHS, H3Iy4eHHeE),
ANIEKTPHU3ANUs TeJl, B3aMMOJCHCTBHE 3apsiOB, ACHCTBHS AIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEHCTBUE MAarHUTOB, EHCTBME MAarHUTHOTO MOJISI Ha MPOBOJHHUK C TOKOM,
3JIEKTPOMAarHUTHAs WHAYKIUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEeMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHHH B OKpPY’)KalolleM MHpE, B TOM
qrcie pu3ndecKue sIBICHNS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE W KalMIUISIPHBIC SIBJICHUS B
HpUpoJIe, KPUCTAIIIB B pupoJie, n3rydenne ColHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OpHU3BL,
oOpa3oBaHHE pOCB, TyMaHa, UWHes, CHera, OJIIEKTpHUECKHe SBJICHUS B arMmocdepe,
ANIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE Toje 3eMiH, JApel¢ TON0COB, pOJb
MarHUTHOTO TOJS JUIsL JKU3HM Ha 3emiie, MOJIAPHOE CHsSIHUE, NP 3TOM IEPEBOIHUTH
NPAaKTUYECKyl0 3a7ayy B Yy4yeOHYyI0, BBIJIENATh CYIIECTBEHHbIE CBOICTBAa (TPU3HAKH)
(bu3nUecKux SBICHHIA;



ONMCHIBaTh HW3yUCHHBIC CBOWCTBA Tel W (U3MYECKHE SIBICHUS, HCIONB3Ys (U3NUYECKUe
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, yAeIbHAas TeII0EMKOCTh
BEIIECTBA, yJENbHAs TEIUIOTAa IUIABJICHUS, yJeNbHas TEIUIOTa NapooOpa3oBaHHUs, yAEIbHAs
TEIUIOTa CrOpaHMsl TOIUIMBA, KO3(P(PULUUEHT MOJE3HOro MAECUCTBUS TEIUIOBOW MalllUHBI,
OTHOCHUTEJIbHAS BIJIAXXHOCTb BO3/1yXd, DJJIEKTPUYECKHH 3apsifl, CHJIA TOKa, JJICKTPHUYECKOE
HanpsDKeHUE, CONPOTHUBIICHHUE MPOBOJHHMKA, YAEIbHOE CONPOTHBIEHHE BELIECTBA, paboTa U
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa), MIPU ONMUCAHUM MPABUIBHO TPAKTOBATH (PM3NYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NIECKUX BEIUYNH, HAXOIUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DPU3WYECKYIO BEIUYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3NYECKUE SBJIECHUS U TPOIECCHI, HCIOJb3Yys OCHOBHbBIE
MIOJIOKEHUSI ~ MOJIEKYJIIDHO-KMHETHYECKOM  TEOpUM  CTPOECHHMs  BELIECTBA,  IPHUHLHAI
CYIEpIIO3UINY MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMs 3apsia, 3akoH Oma juis
ydacTka nenu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHUs OJHEPruH, IPU OSTOM [JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3WYECKHE TPOLECCHl W CBOWCTBA TeNl, B TOM YHWCIIE U B KOHTEKCTE CHUTyalui
[IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IIPUYMHHOCIEICTBEHHBIC CBSI3H, CTPOUTH
oO0BsicHeHHe U3 1—2 JIOrMyYecKUx IIaroB ¢ onopod Ha 1—2 M3y4eHHBIX CBOMCTBA (HU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacué€THble 3aJaud B 2—3 AEHCTBHS, UCHONb3Ys 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIOLIHE
¢u3nyeckrue BeJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBMS 33[aud 3allUChIBAThb KPAaTKOE YCIIOBHE,
BBISIBIISATh HENOCTATOK JAHHBIX JJIS DPELIeHMs 3a/auyd, BbIOMpAaTh 3aKOHBI M (OPMYIIBI,
HeoOXonuMBble NI €€ pelleHHs, MPOBOJUTH Pacdy€Thl M CPABHUBAThH IOJyYEHHOE 3HAYCHHE
($u3NIeCKOil BETUUNHBI C U3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXXHO PpEIIUTh MHPU TOMOIIM (U3UYECKUX METOJIOB,
WCIIONIb3YSl ONMCAHME MCCIIEIOBAHUSA, BBIIEIATh NPOBEPSEMOE NPEANOIOKEHNE, OLICHUBAThH
MIPaBUJILHOCTB MOPSIKA POBEAECHUS UCCIIEN0BAHMS, 1€T1aTh BEIBOBL;

IPOBOJUTH OIBITHl MO HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWMCTB Tell
(KanmWJUIApHbIE SIBJIICHUS, 3aBHCHUMOCTb [aBJIEHUS BO3/lyXa OT €ro oO0bEMa, TemIeparyphl,
CKOPOCTH IIpOLECCa OCTBIBAHUS W HArpeBaHus IpU H3JIYYCHUM OT LBETa HU3JIy4arolei
(morsomiaroneif) MoBEpPXHOCTH, CKOPOCTb HCHIAPEHHs BOJBI OT TEMIEpaTyphbl >KUJIKOCTH U
wiomanu e IMOBEPXHOCTH, JIEKTPU3aLUsA TEJI M B3aUMOACHUCTBUE DIIEKTPUYECKHUX 3apsfoB,
B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHWTOB, BU3YyalW3allis MAarHUTHBIX TII0JIEHd IIOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOIO MOJs HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA  DJIEKTPOJABUTATENs  IOCTOSHHOTO  ToOKa):  (OPMYyJIHpPOBaTh  MPOBEPSIEMbIE
IPEINON0XKEHUs,, cOOMpaTh YCTaHOBKY M3 IpPEIUIOKEHHOTOo 000pyHOBaHMS, ONUCBHIBATH XOJ
OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;

BBITIOJHATh NPSIMbIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTU BO31yXa, CHIIBI
TOKa, HANpsDKEHUS C UCIOJIb30BAaHHMEM aHAJOTOBBIX NPUOOPOB M JATYUKOB (PU3UUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHUH ¢ yUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH;
NIPOBOJUTH HCCIENIOBAaHME 3aBUCHUMOCTH OAHOM ()U3WYECKOM BETMUYMHBI OT JApPYro c
UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTh CONPOTHBIICHHS NPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IM MTONIEPEYHOIO CEYEHUS U YJEIbHOIO COIPOTHUBIICHHMS BEIIECTBA MPOBOAHUKA,
CWJIBl TOKa, MAYIIErO0 4Yepe3 IMPOBOJHHUK, OT HANpsDHKEHUS HA IMPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBHOTO M TApaJIeIbHOIO  COEAMHEHMH  IPOBOJHHUKOB):  IUIAHUPOBATh
ucclieIoBaHue, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUs, CIIeAys NPEISIOKEHHOMY IUIaHy,
(buKCUpoBaTh pe3yJabTaThl MOJYYEHHONH 3aBUCUMOCTH B BUAE TabmuI M rpadukoB, aenatb
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS;



MIPOBOJIUTH KOCBEHHBIC M3MEpeHHs (pu3nyecKkux BeMM4YHH (yJelbHas TeII0EMKOCTh BEIIECTBa,
COINPOTUBJICHUE MPOBOJHUKA, paboTa M MOLIHOCTh AJIEKTPUYECKOIO TOKA): IJIAaHUPOBATh
U3MEpEHUs], COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIELys NPEIIOKEHHON HHCTPYKLINHU, U
BBIUUCIIATh 3HAUEHHE BETMUUHBI;

coOro1aTh TIpaBuiIa TEXHUKU 0€30TaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000PYA0BAHHUEM;
XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS W3YyYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha MX OMHUCAaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHs JIOMOB, THTPOMETp, MapoBas
TypOuHa, aMIIepMETP, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBI, HAarpeBaTeNbHBIC AJIEKTPONPUOOPH! (PUMEPHI), DIEKTPUUYECKHUE IMPEIOXPaHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOABUraTeNlb IOCTOSHHOTO TOKAa), HCIOJb3Yys 3HAaHUS O CBOICTBax
(bu3nYeCKuX SIBICHUN U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHbIM pPHCYHKaM ()KHJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTeIb BHYTPEHHEIO CTOPAHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI IEKTPUUYECKUX
LeNel ¢ MOCIEN0BaTENIbHBIM U NAapaJUIEIbHBIM COEAMHEHNEM 3JIEMEHTOB, Pa3jinyasl yCIOBHbBIE
0003HAYECHUSI IIEMEHTOB JIEKTPUUECKUX LIETICH;

MIPUBOIUTH TMPUMEPH! (HAXOAUTh MHPOPMALUIO O MPUMEpPAx) MPAKTUYECKOTO HCIIOIb30BaHHSA
(bu3nyecKuX 3HaHUHN B OBCEIHEBHOM KU3HU I oOecrieueHus: 0€30MacHOCTH MPpH 00pallieHuu
¢ mpulOopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370POBbsl U COOIIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY KalolleH cpene;

OCYILIECTBIIATh NOUCK HH(pOpMAIMM (PU3NUECKOro cojep:kaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUM W IyTEM CpaBHEHUS JIONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH
MHPOPMALIUIO, KOTOpas SIBJIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJIOCTOBEPHOIA;
UCTOJIb30BAaTh TPHU BBINIOJHEHWM YUYEOHBIX 3aJaHWil HAyYHO-TIOMYJSAPHYIO JUTEPATypy
(Gu3MUecKoro coaep)KaHus, CIPaBOYHbIE MaTepuanbl, pecypchl cetd HTepHeT, BlIaneTh
npuéMaMl KOHCIIEKTHPOBAHMUS TEKCTa, NpeoOpa3oBaHUsl MH(GOPMalUMU W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHbIE NMMCbMEHHBIE U KPAaTKUE YCTHBIE cOOOIEHHs, 000011as nHpopMalnio
U3 HECKOJIBKMX MCTOYHHKOB (DU3UYECKOTO COAEPIKaHUs, B TOM UYHUCIIE IMyOJIMYHO MPEACTaBIATh
pe3ysIbTaThl IMPOEKTHOM WM HCCIIEN0BATENbCKON JESITEIBHOCTH, IPU O3TOM TI'PAMOTHO
UCIOJIb30BaTh U3YUYEHHBIH MOHATUIHBIN anmapar Kypca (pU3HMKH, COPOBOXIATh BBICTYIICHHUE
Mpe3EHTALNEH;

IIPY BBITOJIHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUHN (PU3MUECKUX MPOIECCOB paclpeeiTh
00513aHHOCTH B TPYIINIE€ B COOTBETCTBUU C MOCTaBICHHBIMH 33Ja4aMU, CIIEUTH 3 BHINOJIHEHUEM
IUIaHa JEHCTBUM M KOpPPEKTHpPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIax B
JESTeNbHOCTh  TPYIIBI, BBICTpaMBaTh KOMMYHMKATHBHOE B3aUMOJEHCTBHE, IPOSBIISS
TOTOBHOCTb Pa3pelaTh KOH(IUKTHI.

K koHiy oOy4eHus B 9 kJacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb
c(OPMHPOBAHHOCTh Y 00yUarOIINUXCS YMEHUH:

UCIIOJIb30BaTh NOHATHS: CUCTEMA OTCUETA, MaTepUalbHas TOUKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBUKECHMUS, nedopmanus (ympyras, IIacTUYeCKas), TpEeHHUE,
LHEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO0, LIEHTP TAKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOIeOaHUs U BOJIHBI,
3BYK, HH(Pa3BYK U yIbTPa3BYyK, JIEKTPOMAarHUTHBIE BOJIHBI, [IKajda 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS U IMOTJIOLIEHUS, anbda, OeTa- u
ramMmMma-u3Jy4yeHHusl, U30TOIIbI, siIepHAast SHEPIeTHKA;

pasznuuath  ABIEHUS (paBHOMEpPHOE W  HEpPaBHOMEPHOE MPSMOJIMHEHHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE MBIDKEHHE, CBOOOJHOE TMaZeHHWEe TeJl, pPaBHOMEPHOE



JIBUKCHHE TI0 OKPYXKHOCTH, B3aWMOJICWCTBUE Tell, PEaKTUBHOE JBIDKEHHUE, KolebarenpbHOe
NBIDKEHUE (3aTyxalolue W BBIHYXKICHHBIC KoJie0aHUs), PE30HAHC, BOJHOBOE [BIDKCHHE,
OTpaX€HUE 3BYKa, NPSIMOJMHEWHOE PACHpPOCTPAHEHHE, OTPAKEHHUE U TPEIIOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, paslio’keHHEe OENoro cBeTa B CIEKTP U CIOXKEHHUE
CHEKTPaJbHBIX I[BETOB, JIUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTHUBHOCTh, BO3HHKHOBEHHUE
JIMHENYATOr0 CIEKTpa HW3JIy4eHHs) MO OINUCAHUI0O HUX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBIICHHE;

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3UYECKHUX SIBJICHUW B OKPYXarolieM MUpe (B TOM
grciie (U3NYECKUE SBIICHUS B MPUPOJC: MPWIMBHI U OTIUBHI, ABMKEHUE TuiaHeT CoHEYHOM
CHUCTEMBI, PEAKTHMBHOE [IBIDKCHHE J>KHUBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB >XHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMHMYECKHE BOJIHBI, I[yHAMH, 3XO, I[BE€TA TEJ, OINTHYECKHE SIBICHHUS B
npupose, OHOJIOTHYECKOe [EeHCTBHUE BHUIUMOTO, YJIbTPa(UOIETOBOTO M PEHTT€HOBCKOIO
U3ITyYeHUI, €CTECTBEHHBIM paguOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaTuOaKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJAMOAKTUBHBIX H3JIYYEHHM HAa OpraHu3M
4eloBeKa), MPU ITOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACIATh CyIIeCTBEHHBIC
CBOMCTBA (MIPpU3HAKK) (PU3UUECKUX SIBIICHUM;

ONMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBIICHUS, HWCIONB3Yys (QU3NICCKUEC
BEJIMYUHBI (CPEAHSST 1 MTHOBEHHAs! CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHUE,
nepemMenieHne, IMyTh, YIJIOBasg CKOPOCTb, CWJIa TPEHHS, CHUJIa YIPYTrOCTH, CUJA TSKECTH,
yCKOpeHue CBOOOJHOTO TMajieHusi, BEC Tela, UMITYJbC Tela, UMIYJIbC CHIIbI, MEXaHMYecKas
paboTa W MOIIHOCTb, MOTEHIMAIbHAS DHEPrHsl Tella, MOAHITOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHI[MAIbHASL YHEPTUsl CKATOW MPYKUHBI, KUHETUYECKasl PHEpPrus, MOJHAas MeXaHW4ecKas
SHEprusi, MepuoJ U YacToTa KojeOaHWM, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTelb MPEIOMIICHUS CPEeJbl), NMPU ONMUCAHUU MPABUIBLHO TPAKTOBATh
(U3HYECKU CMBICIT UCTIONB3YEMBIX BEIMYMH, 0003HAYCHHUS U SIUHUIIBI (PU3NICCKUX BEIHUMH,
HaxoJUTh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3WYECKYIO BEJIMUMHY C IPYTUMH BEIIMUYWHAMU,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3UUIECKUX BEITHYUUH;

XapaKkTepu30BaTh CBOWCTBA Tes, (U3MYECKUE SBJICHHS M MPOLIECCHl, HCIONB3Ys 3aKOH
COXPaHEHHUsl PHEPTUH, 3aKOH BCEMUPHOIO TIATOTEHUS, MPUHIUI CYNEepIIO3UIUU CUJI, TPUHLIUI
oTHOcUTENbHOCTH [anuiies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HWMITYJIbCA, 3aKOHBI
OTpa)XE€HUsl U MPEJOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsii0BOrO M MAacCOBOTO YHUCEN MpHU
SIEPHBIX PEAKIUAX, TIPU ITOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA WM 3aIlMCHIBATH €r0
MaTeMaTU4YeCKOe BBHIPAXKECHHUE,

OOBACHATH (DU3UYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTyaIluil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISITH MPUUYWHHO-CIICICTBECHHBIC CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOd Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DM3UUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiats pacuéTHbIC 3a1a4u (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCIIONIb3Ys 3aKOHBI
u (QopMyTbl, CBS3bIBalONIMe (U3MYECKHE BEIWYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud
3aMUChIBaTh KPATKOE YCIOBUE, BHISBIISATH HEIOCTAMOIINE WM M30BITOUHBIC JTaHHBIC, BRIOMPATH
3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC JJsi PEIICHUs, NPOBOJUTh pac4Y€éThl U OIICHUBATH
PEATMCTUYHOCTD MOJIYYCHHOTO 3HAYEHUST (PU3NICCKON BEITUINHBL;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh MPU TMOMOIIM (HU3HIECKUX METOJIOB,
UCIIONIB3YSl OINHCAaHUE MCCIEAOBAaHUSA, BBIIEIATH IMPOBEPSEMOE IPEANONIOKEHHE, OIIEHUBAThH
MPaBWJIBHOCTh TOpSAKAa MPOBEICHHS HCCIEAOBAHUA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOICHUH U OTIBITOB;

MPOBOANTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SBICHUN WM (U3MYECKUX CBOMCTB Tel
(u3ydenne BTOpOro 3akoHa HprOoTOHa, 3aKOHA COXpAHEHHUs SHEPTUH, 3aBUCUMOCTH MEpHOJA



KoJIEOaHUH MPY>KUHHOTO MAasATHUKA OT MAcChl Tpy3a U JKECTKOCTH MPYXKHHBI U HE3aBUCUMOCTb
OT aMIUTUTYJIbl MaJIbIX KOJIeOaHWH, MPSMOJIMHEHHOE pacmpoCTpaHEHHE CBETa, Pa3JIOKEHHUE
0esoro cBeTa B CIIEKTP, M3YYCHHE CBOWCTB M300paKE€HHS B TUIOCKOM 3€pKalie M CBOWCTB
n300pakeHuss mpeaMera B coOuparoliei JinH3e, HaOJIroA€HUE CIUIOIIHBIX M JIMHEHuYaThIX
CIEKTPOB H3IYYCHHS): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUs, OIMCHIBATH XOJ OIbITA U €T0 Pe3yibTaThl, (POPMYIUPOBATH BHIBOJIBI,

NPOBOJUTH NMPU HEOOXOJTUMOCTH CEPUI0 HMPAMBIX HM3MEPEHU, ompesenss cpeqHee 3HAYCHHE
nu3MepsaeMoil BeTHMYMHBI ((POKYCHOE PacCTOSHUE cOOMparomieil JTUH3bI), 000CHOBBIBATH BBHIOOD
crioco6a n3MepeHus (M3MEpUTENBHOTO TPrOopa);

MIPOBOJIUTH HCCIICIOBAHNE 3aBHCUMOCTEH (M3NYECKUX BEIWYMH C HCIIOJIB30BAHHEM IPSIMBIX
M3MepeHuil (3aBUCUMOCTh IIYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HaualbHOM
CKOpOCTH, Ilepuoja KosieOaHWH MaTeMaTH4eCKOro MasTHHKAa OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaXKeHUsl CBeTa OT yIJla IaJeHUs U yIJia NMpeJoMIIeHHs OT yIJia MaJeHus): INIAHUPOBAaTh
HCCIIeIOBaHNE, CAaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOTYUYEHHOM
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOnMMIl W TpaduUKOB, JeNaTh BBIBOABI IO
pe3yJbTaTaM HCCIIeJOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEITMUMH (CPEeIHSS CKOPOCTh U YCKOPEHHE Tea
NPA PAaBHOYCKOPEHHOM JBW)KEHHUH, YCKOpEHHE CBOOOIHOTO TaJeHHs, >KECTKOCTh TPYKHHEI,
KOA(Q(UIMEHT TPEHUsl CKOJBXKEHUS, MEXaHHueckas padoTa W MOIIHOCTb, YacTOTa U MEPUOJ
KOJIEOAaHUH MaTeMaTH4eCKOro M NPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparouien
JIMH3bI, PAJAMOAKTHBHBIN (OH): IJIAaHUPOBATh H3MEpPEHMs, COOMpPATh HKCIEPHUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATH HW3MEPEHUs, CcJexys MpeIoKeHHOW WHCTPYKLUHU, BBIYUCIATH
3HAYEHHE BEJIMYMHBI M aHAJIW3UPOBATh TOJIYYEHHBIE pE3ydbTaThl € Y4YETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUI;

co0Jro1aTh MpaBUila TEXHUKU 0€30MacHOCTH NpU paboTe ¢ 1adopaTopHEIM 000y I0OBaHUEM;
pa3nnyaTth OCHOBHBIE TPU3HAKK HW3YyYEHHBIX (DU3WYECKHX MOJeNeil: MarepuanbHas TOdYKa,
abCONIOTHO TBEPAOE TEJNO, TOYCYHBIH WMCTOYHUK CBETAa, Jyd, TOHKAas JIMH3A, IJIAHETapHas
MOJIeJIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOT0 $/1pa;

XapaKTepU30BaTh NPUHIMIbI IEHCTBUA H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha MX OMMUCaHHs (B TOM 4YHCIE: CIUIOMETp, AATYMKH IIOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHHUs, pakeTa, 53XOJOT, OYKM, TMepHucKom, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOMCTBaX (hU3MUYECKHX
SABJICHUN U HEOOXOMMbIe (pU3MUECKHe 3aKOHOMEPHOCTH;

UCTIONIB30BaTh CXEMbl M CXEMAaTWYHbIE PHCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEPUTENIFHBIX TPUOOPOB M TEXHOJIOTHYECKHX TPOIECCOB TP PEIICHHH Y4eOHO-
MPAaKTUYECKUX 3ajay, ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS N300pakeHUH B INIOCKOM 3epKajie U
cobuparomei JTMH3e;

NPUBOAUTH NMPUMEPH! (HAXOJUTh MHPOPMALUIO O MPUMEpPax) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nUecKknux 3HaHWH B MOBCEIHEBHOM >KM3HHU JUIs oOecrieueHus: 6e30MacHOCTH pu 00paleHun
¢ TpubOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHS 3/I0POBBbS U COONIOJICHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY>KaloIIeH cpee;

OCYIIECTBIISITh TIOUCK MH(POpMAIUK (U3HUECKOT0 conepkaHus B MIHTEpHETE, CaMOCTOSTEEHO
(bopMyIHpys TIOMCKOBBIN 3ampoc, HAXOIUTh MYTH ONpEACTICHHs JOCTOBEPHOCTH TOITYYECHHOU
MH(POPMALIUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JOMIOJHUTEIbHBIX UCTOYHUKOB,;

UCMONb30BaTh IIPU BBIIOJHEHUM YUYEOHBIX 3aJaHUi Hay4HO-NIOMYJIAPHYIO JIUTEpaTypy
(¢u3nUecKoro coaep)kaHus, CIpaBOYHbIE MaTepuanbl, pecypcbl cetd HTepHeT, BianeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKcTa, MpeoOpa3oBaHus HMHGOpPMAIMKU M3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;



b co3gaBaThb CO6CTBCHHLI€ NHUCbMCHHBIC KW YCTHBIC COO6H.[€HI/ISI Ha OCHOBC I/IH(bOpMaLII/II/I nu3
HECKOJIBKUX HCTOYHHKOB q)HSquCKOFO COACpIKaHuA, Hy6J'II/ILIHO MNpEACTABIATEL PE3YJIbTAaThbL
HpOCKTHOﬁ NN HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTHU, IIPU O3TOM TPaMOTHO HCIIOJIBE30BATh
M3YYEHHBII MOHATUIHBIN anmapar u3y4aeMmoro paszena (GU3UKH U COMPOBOXKAATH BBICTYIUICHHE
MIpE3CeHTAUEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

No
n/

Konn4ecTBO 4acoB
MpakT
KOHTpO |n4yeck DNeKTPOoHHble (LK poBbIe)
NbHblEe | ue obpa3oBaTesibHble pecypchl
paboTbl |paboT
bl

HanmeHoBaHUMe
pa3nenoB n TeM Bcer
nporpamMmbl o

Paspen 1. ®u3uka v eé posib B NO3HAHUU OKpPY>XaloLLero Mupa

1.1

dunsnmka - Hayka o 2 bubnunoteka LLOK
npupoae https://m.edso0.ru/7f416194

Bubnnorteka LOK

1.2/ ®dn3nyeckme BennYunHbl | 2 1 https://m.edsoo.ru/7f416194
1 3ECTeCTBeHHOHayUIHbII7I 2 1 bubnunoteka LLOK
"“ImeTon Mo3HaHMA https://m.edsoo.ru/7f416194
WToro no paspeny §)

Paspnen 2. NepBoHavYanbHble CBEOEHUA O CTPOEHUM BellecTBa

Bubnnoteka LOK

2.1/CTpoerne seilecTsa 1 https://m.edsoo.ru/7f416194
IBUV>XXeHune n Bubnnoteka LOK
2.2|B3anMopencremne 2 1 |https://m.edsoo0.ru/7f416194

YacCTuy BeLWECTBa

ArperatHble COCTOAHMUSA bubnmnoteka LOK

2.3 BelwlecTBa 2 https://m.edsoo.ru/7f416194
WToro no paspeny 5
Paspen 3. IBM>XeHue m B3amMoaeuncTeme ten
31 MexaHun4yeckoe 3 Bubnnorteka LOK
OBU>XeHne https://m.edsoo.ru/7f416194
3.2 NHepuwnsa, macca, 4 1 Bubnnorteka LOK
MJOTHOCTb https://m.edsoo.ru/7f416194
3.3|Cuna. Bugbl cun 14 1 2 bubnnoteka LIOK
https://m.edsoo0.ru/7f416194

WToro no paspeny 21




Ne HanmeHoBaHuMe
n/ pa3fenos n Tem
n rnporpamMmmsl

Konn4yecTBO 4YacoB

KOHT
Bcer OHTPO
o | NlbHbIe
paboThl

MpakT
nyeck
ne
paboT
bl

DNEeKTPOHHbIE (LndpoBbIe)
obpa3oBaTesibHble pecypchl

Paspen 4. laBneHue TBEPAbIX TeJ, XXMAKOCTEN U ra3oB

HasneHwue. lNepepnaya
haBneHuns

Bunbnmnoteka LIOK
https://m.edsoo0.ru/7f416194

4.117" 3
TBEPALIMN TeslaMn,
XXUOKOCTSAMWU U razamMu
Bubnnoteka LLOK
4.2|laBnenne xnaKocTy > https://m.edsoo.ru/7f416194
4 3ATMOCct)epHoe 6 bubnnoteka LLOK
"“|mpaBneHune https://m.edsoo.ru/7f416194
JencrBme XngKoctm u Bubnnorteka LLOK
4.4\ra3a Ha norpy>xéHHoe B| 7 1 3 |https://m.edsoo0.ru/7f416194
HUX Teno
WNToro no pasgoeny 21
Paspen 5. PaboTa n MOLWLHOCTb. DHeprus
Bubnnorteka LOK
>.1[PaboTa 1 MowHoCTe 3 1 https://m.edsoo.ru/7f416194
Bubnnorteka LOK
>-2[[lpocTbie MexaHN3Mb! > 1 https://m.edsoo.ru/7f416194
Bubnnorteka LOK
5.3|MexaHun4eckas sHeprua| 4 1 1 https://m.edsoo.ru/7f416194
WToro no pasneny 12
Pe3sepBHOe BpemM4 3
OBLLLEEE KOJINYECTBO 68 3 12
YACOB MO NMPOrpPAMME
8 KUIIACC
DNEeKTPOHHbIe
Konn4yecTBo 4acos (undpposbie)
Ne HanmeHoBaHune obpa3oBaTebHbIe
n/ pa3fenoB U Tem pecypchbl
M nporpamMmsl KOHTPOAbH MpakTny
Bcero bie PaBoThl eckune
paboThl

Pazpen 1. TennoBbie ABJIeHUSA

CTpoeHue n ceoncTBa

Bnbnnorteka LOK

1.1BewecTBa 7 https://m.edsoo.ru/7f41
8lce
1.2[TennoBble npoLeccol 21 1 5 Bunbnnoteka LLOK

https://m.edsoo.ru/7f41




DNEeKTPOHHbIe
Kosn4ecTBO 4acoB (Uundposeie)
Ne HanmeHoBaHue obpa3oBaTebHbIe
n/ pa3nesioB U TeM pecypchl
M nporpaMmmbl KOHTPOMbH MpakTny
Bcero bie PaBoTl eckune
paboThl
8lce
WToro no pasneny 28
Paspen 2. DneKTpuyecKkue u MarHUTHbIe AABJIEHUA
dneKTpuyeckue 3apagbl. bubnnoteka LLOK
2.13apsi>KeHHble Tena n nx 7 1 https://m.edsoo.ru/7f41
B3amMmogencTteme 8lce
MOCTOAHHbIN Bnbnmnoteka LLIOK
2.22N1eKTPUYECKUIN TOK 20 1 7 https://m.edsoo.ru/7f41
8lce
MarHuTHble gBNEeHNS Bnbnnorteka LOK
2.3 6 1 1.5 |https://m.edsoo.ru/7f41
8lce
DNeKTpoOMarHUTHas bubnnoteka LLOK
2.4nHpyKumns 4 https://m.edsoo.ru/7f41
8lce
WToro no paspeny 37
Pe3sepBHOe Bpems 3
OBLLIEE KOJINYECTBO
HYACOB MO MNMPOrpPAMME 68 3 14.5
9 KJIACC
Ne KonnyecTBo 4acoB DNEeKTPOHHbIE
n} HanmeHoBaHMe pasgenos Bcer KoHTpo | lMpakTuny (undposbie)
n N TeM nporpamMmbl o JIbHble eckme obpa3oBaTesibHblE
paboTbl | paboThbl pecypchl
Paspen 1. MexaHn4yeckue siBJsieHUs
Bunbnmnoteka LLIOK
11' Mexaruneckoe AsmxeHne 10 1 https://m.edsoo.ru/7f41
N cnocobbl ero onnucaHms 3436
1 Bunbnmnoteka LLIOK
2' B3anmopencrteue ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
1 Bunbnmnoteka LLIOK
3' 3aKOHbI COXpaHeHuns 10 3 https://m.edsoo.ru/7f41
a4ab
WToro no pasgeny 40
Paspen 2. MexaHu4yeckue KosebaHUsa U BOJIHbI
> Bunbnmnoteka LLIOK
i MexaHun4yeckmne konebaHus 7 3 https://m.edsoo.ru/7f41

ad4ab




Bubnmnorteka LLOK

22' g/lexaqueCKme BOJIHBI. 8 3 https://m.edsoo.ru/7f41
BYK
a4ab
WToro no pasgeny 15
Pa3zpen 3. dneKTpoMarHuTHoOe NnoJsie U 3JIeKTPOMarHUTHbIE€ BOJIHbI
3 DNeKTpOMarHUTHoe nose Bubnnoteka LLOK
1' N 3NEeKTPOMarHUTHbIE 6 2 https://m.edsoo.ru/7f41
BOJIHbI a4ab
WToro no pasgeny 6
Paspen 4. CBeToBbIE ABJIEHUA
Bubnnorteka LLOK
ﬁ' 3aKOHbI PacnpoCTpaHeHus 6 2 https://m.edsoo.ru/7f41
cBeTa
a4ab
Bubnnorteka LLOK
‘; JInH3bI M onTudeckue 6 3 https://m.edsoo.ru/7f41
npubopsl
a4ab
Bubnmnorteka LLOK
43. PasnoxxeHue 6enoro ceeta 3 2 https://m.edsoo.ru/7f41
B CMeKTp
a4ab
WToro no pasgeny 15
Pa3spen 5. KBaHTOBbIEe SABJIEHUSA
5 NcnyckaHue n Bubnnoteka LLOK
1' norjoLweHne ceeTa 4 1 https://m.edsoo.ru/7f41
aTOMOM a4ab
5 Bubnnorteka LLOK
2‘ CTpoeHue aTOMHOro sapa 6 1 https://m.edsoo.ru/7f41
a4ab
5 Bubnnoteka LLOK
3' AnepHble peakumn 7 1 https://m.edsoo.ru/7f41
a4ab
WToro no pasgeny 17
Paspen 6. MNoBTOpMTEeNnbLHO-0000LLAIOLLMNA MOAY b
6 MoBTopeHune n o6obLieHne Bubnnoteka LLOK
1‘ COEpP>XaHna Kypca 9 2 https://m.edsoo.ru/7f41
dhun3nKn 3a 7-9 kKnacc a4ab
WToro no pasgeny 9
OBLLEEE KOJTIMYECTBO YACOB 102 27

Nno rnPOrrPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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