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INOACHUTEJIBHASA 3AIIMCKA

Hannas pabouast mporpamma npennasHadera mis 7-9 xkinaccoB MbOY «Kopeusckas CII»

PaGouas mporpamma mo npeamety ¢usuka B 7 - 9 Ki1acce COCTaBlieHa B COOTBETCTBUH C:
®denepanbHbIM3aKOHOMOT29.12.2012Ne273-D3«O600pazoBanunBPoccutickoii denepamumy;
®epnepanbubiM 3ak0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenuu usmeHeHuit B denepanbHblii

3akoH «OO0 oOpazoBanuun B Poccuiickoit ®Penepanum» u crateto 1 DenepanbHOro 3akona «0O06
00s13aTenbHBIX TpeOoBaHuAX B Poccuiickoit Denepariumy.

[TopsiiKOMOpTraHU3aIMMHOCY IIECTBICHUA00Pa30BaTEIbHOW IS TEILHOCTUIIOOCHOBHBIMOOIIIE00pazoBaTe
BHBIMIIPOTpaMMaM—00pa30BaTeNIbHBIMIIPOrpaMMaMHauaIbHOr000111er0,0CHOBHOT 000 IIIETOUCPEHETO
obmero oOpa3oBaHMsI, YTBEpKIEHHBIM TpuKazoM MunmnpocBemenuss 0122.03.2021Nel15 (B
JIEHCTBYIOIIEH PETAKITUN);

[Tpukaszom MunucrepctBa npocsemienus Poccuiickoir @enepamun ot 31.05.2021 r. Ne 287 «O6
YTBEPKACHUU (DeiepaJbHOr0 TrocyAapCTBEHHOrO 00pa30BaTEIbHOIO CTAaHJAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHUs» (C UI3MECHCHHUSIMH);

[Ipukazom MunuctepctBa mnpocsemnieHusi Poccuiickoit ®Pepepanuu ot 18.05.2023 Ne 370 "O6
YTBEpKJIEHUH (eneparibHoil  00pa3oBaTeNbHON IMPOrpaMMBbl  OCHOBHOIO —o0miero oOpazoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74223);

[Tpukaszom MunucrepcrBa npocsemienus Poccuiickoit ®@eneparu ot 21.09.2022 1. Ne 858 «O6
yTBEpKACHUU (eAepalbHOrO MepedHs YYEOHHMKOB, JONMYIIEHHBIX K HMCIOJIb30BAaHUIO NPHU peaiu3aliu
UMEIOIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMI0 OOpa30BaTeNbHBIX MPOrpaMM HAa4yaJlbHOTO OOIIETo,
OCHOBHOTO  00miero, cpemHero ooOmero o0pa3oBaHHMs  OpPraHU3AIUSIMU,  OCYIICCTBISIIONTUMU
00pa30BaTEeNbHYIO JIEATEIBHOCTh M YCTAHOBJICHUS MPEEIBHOIO CPOKa HCIOJIb30BAHUS HCKITIOUEHHBIX
y4eOHHUKOBY;

3akoHoM Pecny6nuku Kpsim ot 06.07.2015 Ne 131-3PK/2015 «O6 oGpa3oBanuu B PecryOmke
Kpbim» (¢ n3MEHEHUSIMU U TOTIOTHEHUSIMH );

[Ipukaszom MunucrepcTBa o0pa3oBaHus, Hayku 1 Monoaéxku Pecryomuku Kpemm ot 27.03.2023
No 565 «O mpuszHaHWM YTpaTHBIIUM CHIIYy NpHKa3a MUHHCTEpCTBa 0Opa30BaHUs, HAYKU U MOJIOIEKHU
Pecniybmuku  Kpeim ot 11.06.2021 Ne 1018» (MP mo BeaeHHIO [ENOBOM [OKYMEHTAlMUd B
rOCy/IapCTBEHHBIX M MYHULUIAIbHBIX JIOMIKOJBHBIX 00pa3oBaTeNbHBIX U 0011e00pa3oBaTeNbHBIX
opranm3anusax Peciyonuku Kpeim). Pexxum nocrymna: https:/www.krippo.ru/files/metod2024/24.pdf.

CII 2.4.3648-20 «CaHuTapHO-3MUAEMUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3AIMSAM BOCIIUTAHUS U
00yuYeHHs, OTIBIXA U O3JOPOBICHUS JIETEH H MOJIOJICKIY;

CanlluH 1.2.3685-21 «I'urueHn4yeckre HOPMATUBHI U TPEOOBaHUS K 00eCIeUeHHI0 O€30TaCHOCTH
U (n1n) 0e3BpEeTHOCTH /TS UeJIOBeKa (PaKTOPOB CPE/Ibl OOUTAHUSY;

nmucbMoM MuHucTepcTBa oOpa3oBaHMs, Hayku W MosoAexu PecmyOmuku Kpeim ot
18.06.2024 Ne 3780/01-14(00 yueOHBIX mIaHax o0meo0pazoBaTeabHbIX opranu3anuil Pecryomiku Kpbim
Ha 2024/2025 y4eOHbIi TOT).

MetoandyeckuMu peKoMeHIasIMUA 00 0COOEHHOCTSIX MpenoJaBaHusi(PU3UKU B
o6meoOpazoBaTenbHbIX opranu3anusx Pecmy6nuku Kpeim B 2024-2025 yue6HOM roay

OcHoBHO# 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO o01iero oopazoBanus (PI'OC),
yTBepxkaéHHon npukazoM MBOY «Kopewusckas CIL» ot 29.08.2023 r. Ne 314(c u3MEHEHUSIMU);

Y4eOHbIMH IJIaHaMU OCHOBHOTO ob11ero obpazosanus (PI'OC) MBOY «Kopeusckas CILI»,
YTBEPKIEHHBIM NprKa3zoMm oT oT 27.08.2024 roma Ne 293;

[Tonoxxenuem o paboueii mporpamme yuebnsix npeameroB MbOVY «Kopeusckas CL»,
YTBEPKIEHHBIM MpHrKa3zoMm oT 29.08.2023 Ne 317.

B cootBercTBUM ¢ DerepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO
o0miero oOpa3oBaHust y4eOHbIH penaMeT «(pU3UKay» BXOJUT B MPEeAMETHYI0 o0sacTh «EcTecTBeHHBIE
HAayKW» U ABJISIETCS 0053aTEIbHBIM ISl U3YUYCHUSL.



Copepxanne yaeOHOTO mpeaMeTa «pu3ukay, mpeacTaBIeHHOe B pabodeli mporpaMmme,
cootBercTByeT ®I'OC OO0, OPII npenmera «huzuka.

Y4eOHBIM IIJITAHOM Ha M3ydeHHe PU3NUKH B 7 KJIacce OTBOAUTCS - 68 4. 2 yaca B HEJIEN0), B 8
KJlacce OTBOAMTCS - 68 4. (2 yaca B Hezento), B 9 kinacce orBoautcst - 102 4. (3 yaca B HeAeIIO).

[IporpamMma oprueHTHpOBaHA Ha UCIIOJIb30BAHUE YICOHUKA!
[Iporpamma opueHTHpOBaHA Ha UCTIOJIb30BaHUE yueOHuka: dusuka. 7, 8, 9 kmacc / O. O.
KaGapmun. — 7-e uzn. — M. : [IpocBemenne, 2021.: wi. — (Apxumen). — ISBN — 978-5-09-078632-4.

Coaep:xanue yueOHOI0 npeamera
7 KJIACC

Pa3neua 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®dusuka — HayKa o npupoze. SBnenus npuposl. Pu3ndecKue sSBICHUS: MEXaHUUECKUE, TETUIOBBIE,
AJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BennuuHbl. M3mepenne pusndeckux penmmunH. Ousndeckue npubdopsl. [lorpemmnocts
n3MepeHnil. MexxayHapoaHas CucTeMa euHULL.

Kak ¢usuka u apyrue ecTecTBEHHble HAyKH H3y4aroT mpupody. EcrecTBeHHOHaydHBI MeTox
MO3HaHMs: HAOJIOJIEHUE, TOCTAaHOBKA HAyYHOTO BONPOCA, BBIIBIKEHHE THIIOTE3, SKCIEPUMEHT I10
IPOBEpPKE THIIOTE3, 00BsICHEHUE HabM0gaeMoro spieHus. Onucanue GpU3NYECKUX SBICHUH C MMOMOILBIO
MOJECIIECH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. dusmnueckue nOpuOOpPHl M MpoIenypa MNPSAMBIX H3MEPEHUN aHAJIOrOBHIM U LU(POBBIM

npudopom.

Jlabopamopmuwvie pabomot u onvimol.

1. Omnpeznenenue HeHbI ASTEHUS Kbl U3MEPUTEIBHOTO pubopa.

2. H3mepenue paccTOsSHUM.

3. Uzmepenue o6bEMa XUAKOCTH U TBEPAOTO Tea.

4. Ompenenenue pa3MepoB MaJIbIX TEJ.

5. H3mepeHune TemnepaTypsl IPH MOMOIIH KHIKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.

6. IlpoBeneHue HccienoBaHus MO MPOBEPKE T'MIIOTE3bl: JAbHOCTh MOJETA IIApUKA, IMYIIEHHOTO

TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OO0JIbIlIE BBICOTA ITyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBeeHUsI 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITBI, JOKAa3bIBAIOIINE JHCKPETHOE
CTPOEHHE BEILIECTBA.

JIBmxeHue yactul BemecTBa. CBA3b CKOPOCTH JBHKEHHS YacTHI] C TeMIleparypoil. bpoyHoBckoe
nBkeHue, muddysus. BzaumoeiicTBrue 4aCTHIl BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW U TBEPABIX (KPUCTAIIMUECKHX)
Ten. B3auMoCBSI3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOBI.

LHemoncmpayuu.

1. HabGmrogeHue 6pOyHOBCKOTO JIBHKCHHUS.

2. Habmogaenue nuddysuu.

3. HaGmoneHnue sBieHUM, OOBACHAIOUMXCS NPUTSDKEHUEM WIM OTTAJIKMBAHUEM YaCTHUIL

BELIECTBA.
Jlabopamopnsie pabomsl u onvimol.
1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM (hoTorpaduii).



2.
3.

OMnBITHI 10 HAOTIOICHHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
OMnBITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJI MOJIEKYJISIPHOTO TMPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMo/ieiicTBUE TeJl.

Mexannyeckoe nABWKeHUE. PaBHOMEpHOE M HepaBHOMepHoe aBMkeHue. Ckopoctb. CpenHss
CKOpOCTb IIPY HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mmyTH U BpeMEHH IBUKCHUS.

SIBnenne mHepuuu. 3akoH HMHEpUMU. B3auMopelicTBHe TeNl Kak NpUYMHA W3MEHEHUS CKOPOCTH
JIBIKEHMsT Ten. Macca kak Mepa uHepTHocTH Tena. IlnoTHocTh BemecTtBa. CBs3b IUIOTHOCTH C

KOJTMYECTBOM MOJIEKYJI B eAMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepUcTHKa B3auMoaencTBus Tei. Cuia ynpyroctu u 3akoH ['yka. 3smepenue cuibl
C TOMOIIIBIO TUHAMOMETpA. SIBJIICHHE TATOTEHUS W cuia TshkecTH. CHila TsHKeCTH Ha JAPYTHX IIaHeTaX.
Bec tema. HeBecomocTh. CrioxeHue CUJl, HAIPaBJICHHBIX MO OJHOM MpsiMON. PaBHOJEWCTBYIOIIAsT CHIL.
Cuna tpenust. TpeHue CKOJIbXKEHUS U TPEHHE MOKOs. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

1. HabmogeHne MexaHHYeCKOTO JABMKEHHS Tea.

2. H3mepeHue CKOPOCTH NPSIMOJIMHENHOTO IBUKEHUS.

3. HaGmoneHue siBIECHUS WHEPIUH.

4. HabmoneHne U3MEHEHHsI CKOPOCTU MIPU B3aUMOJICHCTBUM TEI.

5. CpaBHeHHE MaccC MO B3aUMOJICHCTBUIO TEJ.

6. CIoXeHue Cuil, HalpaBJICHHbBIX MO OJHOU MPSIMOIA.

Jlabopamopnwie pabomsl u onvimot.

1. OmpeneneHue CKOPOCTH PpaBHOMEPHOIO JBMKEHHMs (IIapuKa B OKUIKOCTH, MOJIENHU
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jiasee).

2. OrmpeneneHne cpeaHel CKOPOCTH CKOIBKEHU OpyCcKa MM MapuKa MO HAKIOHHOM IJIOCKOCTH.

3. Omnpezaenenue MIOTHOCTH TBEPAOIO Tea.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh pacTsDKEHUs (nedopManuu) NpPYKUHBI  OT
MIPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela u

XapaKTepa COMpPUKACAIOIINXCA HOBerHOCTCﬁ.

Pasnen 4. /laBiienne TBEpPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbIIEHUS M YyBEIMUEHUs JAaBieHus. JlaBneHue rasza. 3aBUCHMOCTb
JMaBJICHHUS Ta3a OT o0BEMa, TemmepaTyphl. llepemaua naBieHWs] TBEPABIMH TEJIaMHU, KUAKOCTIMH U
razamu. 3akoH [lackans. [TneBMatnueckue MarvHbl. 3aBUCHUMOCTH JIABJICHUS KUJKOCTH OT TJIyOWHBI.
I'uapocratnueckuii napanokc. Coobmatoniuecs cocyabl. ['uapasinueckue MeXaHU3MBI.

AtMocdepa 3emin u atMocdepHoe naBieHue. [I[puynHbBI CyliecTBOBaHUS BO3AYUIHONW O0OIOUKH
3emmn. Onwit Toppuuerum. M3mepenune armocepHOro MaBlieHHS. 3aBUCUMOCTh aTMOCGHEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uaMepeHust aTMOCHEpHOTO JAaBICHUSI.

JleiicTBHE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas (apXuMmeaoBa) CUia.

3akoH Apxumena. [InaBanue ten. Bo3agyxoriaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JJaBJIEHUs ra3a OT TEMIEPATyphI.

2. llepenaua naBieHUs KUAKOCTBIO U Ta30M.

3. CooOmaromuecs CoCybl.

4. T'uapaBiIMUYECKU Mpecc.

5. TlposiBienue neicTBUg aTMOC(HEPHOTO JaBJICHUS.

6. 3aBHCHMOCTbH BBITAJKUBAIOIIEH CHUIBI OT 00BEMa MOrPYKEHHOM YacTU Tejla U IJIOTHOCTH

KHUAKOCTHU.



7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBre 1uiaBaHuUs TeN: IJIaBAaHWE WIM IOTPYKEHHE Tel B 3aBUCHMOCTU OT COOTHOIICHMS
IJIOTHOCTEMN TEJa U KUIKOCTH.

Jlabopamopmuwvie padbomwt u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00BEMa MOTPYKEHHOW B KHIAKOCTh YACTH
Tena.

2. OrnpezeneHne BbITAJKUBAIOLIEH CUIIBI, ICUCTBYIOIIECH Ha TENO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKHUBAIOUIEH CUIIBI, JEUCTBYIOIIEH HA TENO B >KHAKOCTH, OT
MaccChl Tela.

4. OmbITe, JEMOHCTPUPYIOUTUE 3aBUCUMOCTh BBITAJIKHBAIONIEH CHIIBI, ACHCTBYIOIIECH Ha TEIO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJA U OT IUIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHME JIOAKM W OmpelereHue e
TPY30MO0IbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTBH. JHeEpIrus.

Mexanunueckasi paboTa. MOIIHOCTb.

IIpocTeie MexaHM3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHs phlyara.
[IpumeHeHne TMpaBuia paBHOBECHs pbluara K OJOKY. «3onoroe mpaBmiio» Mmexanuku. KIIJ] mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. KnHernueckas u nmoTeHuuaibHas 3Heprus. [IpeBpamienue ogHoOro Buaa
MEXaHUYECKOM YHEPTUU B APYroil. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHHUKE.

LHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomul u onvimot.

1. Ompenenenue pabOTBI CHIIBI TPEHHUS TIPU PABHOMEPHOM JIBIDKEHUH TeJa MO TOPH30HTAIBHON

IIOBEPXHOCTH.

2. MHccnepoBaHue yCca0BUM paBHOBECHUS pblUyara.

N3mepenne KII/] HakTOHHON IIIOCKOCTH.

(98]

4. H3ydeHne 3aKOHaA COXPAHEHUS MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pasnen 6. TerioBble siBJ1eHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpur CTPOEHHUsS BellecTBa. Macca u
pasMepbl aToMOB W MOJeKyd. OIBITEI, TOATBEPKIAIONINE OCHOBHBIE TIOJOKEHHSI MOJEKYJSIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUM BellecTBa. Kpucramidyeckue u
amopdubie Tema. OOBsICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJI HA OCHOBE TOJOKCHHM
MOJIEKYJIIPHO-KUHETUYECKON Teoprr. CMauyuBaHUE W KalWJUISIPHBIE sIBJIEHUA. TeraoBOe pacllupeHue u
cXKaTHe.

Temmnepatypa. CBsi3zb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHHUS 4YacTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPCHHEW JHEpPIrHH: TEIUlomnepenada M coBeplieHue padoTel. Bumbl
TeTJIONepeIauy: TETUIONPOBOIHOCTh, KOHBEKITUS, U3ITyUYCHHE.

KonudecTBo TeroTel. Y nenpHas TEIUIOEMKOCTh BEIIECTBA. 1eMI000MEH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemnoBoro OamaHca. [lnaBneHue W OTBepAEBaHHE KPUCTAIIMUECKUX BEIIECTB. Y AeIbHas
teryota tasieHus. IlapooOpasoBanme u koHmeHcamwms. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHUS OT aTMOC(HEPHOTO JaBJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus ToIMBa. Y IeJdbHasi TEII0OTa CrOPaHusl.



[Tpunnumner pabotel TeruioBbix apurateneid KI1/] termnoBoro apuratens. TemmoBbsle ABUTATENH U
3alUTa OKPY>Karolle Cpeibl.

3aK0oH COXpaHEHUS U MPEBPAIICHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

X NN R WD

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Ha6monenue nuddysun.

Habmtoienue siBieHU CMauMBaHUSI M KAMUJUISIPHBIX SBICHHM.

HaGmo1enue TeraoBoro pacuupeHust Te.

V3MeHeHre TaBlieHus Ta3a MPU U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[TpaBwita U3MepeHHs TEMITEPATYPHI.

Bunapl Terionepenayn.

OxmnaxieHre Ipy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH paboThl BHEITHUMH CHUJIAMH.

. CpaBHEHUE TEIIOEMKOCTEH pa3IMYHBIX BEILIECTB.

. Habmronenne xumneHus.

. HaGroteHne mocTostHCTBa TeMITEpaTyphl PU TUTABIICHUH.
. Mopaenu TerIoBBIX ABUTATEIICH.

Jlabopamopuwvie padbomut u onvimol.

Nk W =

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnBITHI 110 BBIPALMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOTIOJEHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEll.
Onpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHILIA.

OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0bEMa U HarpeBaHMs
WU OXJIQKICHUS.

[IpoBepka  rumoTe3sl  JUHEHHOM  3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

Habmoienne n3MeHeHus: BHYTPEHHEW 3HEPIUU Tejla B pe3yibTare TeIionepenayud u padoThl
BHEILIHUX CHJI.

HccnenoBaHue siBIeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIO0JHON U TOpsiueit BOJBI.
OnpezneneHue KOMUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM NHpU TEIUIOOOMEHE C HarpeThiM
METAJTIMYECKUM LIUINHIPOM.

Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca uCrapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIaKHOCTU BO3/yXa.

Omnpenenenue yieabHON TEIUIOTHI TUIABJICHUS JIbJA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tea. J[Ba poja 3JIeKTpUYecKuX 3apsaaoB. B3auMoaencTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJEUCTBHS 3apSKEHHBIX TeNl OT BEJIWYUHBI 3aps0B U PACCTOSHUS
MEXIy TeTIaMH).

Onektpuyeckoe moje. Hampsok€HHOCTh  anekTpuueckoro mosst. [lpuHmuMn cyneprno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpudeckux 3apsioB. DJIEMEHTApHBIN JieKkTpuueckuil 3apsa. CTpoeHue aToma.
[TpoBOIHUKY U AMAIEKTPUKH. 3aKOH COXPAHEHHUS dIEKTPUICCKOTO 3apsia.

DJeKTpUYECKUN TOK. YCIIOBUS CYIECTBOBAHMS SJEKTPUUYECKOTO TOKA. MICTOYHHMKM MOCTOSITHHOTO
ToKa. JIeHCTBUSA SIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUYECKHH TOK B
JKUJKOCTSX U raszax.



Onekrpuueckas Lenb. Cuiia Toka. DJeKTpuueckoe HampspkeHue. CONpoTHBIIEHHE MPOBOIHUKA.
VnenpHoe compoTuBIeHHE BemiecTBa. 3akoH Owma mns  ywactka 1enu. [locnemoBarenpHOoe U
napajuieIbHOEe COSTUHEHUE TTPOBOTHUKOB.

PaGota m MomtHOCTH 3JeKkTpudeckoro Toka. 3akoH JDkoyns—JIeHma. DieKTpuuecKue Ienu |
MOTpeOUTENH IEKTPUUECKOM 3Heprun B 6bITy. KopoTkoe 3ambikaHue.

[locTosiHHble MarHUTHL. B3aumonaeicTBiEe MOCTOSTHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoe
noJsie 3eMJId U €ro 3HaueHHe I >kM3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MOoJIe 3JIEKTPUUYECKOTO
Toka. [I[puMeHeHne >JeKTPOMarHiuToB B TeXHUKE. [[eficTBHe MarHUTHOTO MOJS HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb IOCTOSTHHOTO TOKa. Vcrosib30BaHUE 3JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apajnes. SBneHue >7eKTpoMarHUTHOM MHAYKIWU. [IpaBuiio Jlenna. DnekTporeHeparop.
CriocoObl TMONTy4eHUsl AJIEKTPUUYECKOW SHEPruM. DIIEKTPOCTAHIIMU Ha BO30OHOBIISEMBIX HCTOYHHUKAX
SHEPIUH.

Hemoncmpayuu.

DneKTpu3anus Tell.
JIBa pojia 3eKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DIIeKTPOCTATUYECKAsT UH Ty KIIHS.
3aK0H COXpaHEHUS AIEKTPUUECKUX 3apsI/IOB.
[IpoBOIHUKY U TUATIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JINHAW 3JIEKTPUYECKOTO MOJIA.
W cTouHNKN TOCTOSIHHOTO TOKA.
JlelicTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KHIKOCTH.

. I'a30BbIi1 pa3psa.
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. I3mepenue cuiibl ToKa aMIepMeTpoM.

. I3mepenue 27eKTpuyecKoro HanpsHKEHUsT BOJTBTMETPOM.

. Peocrar n mara3uH conpoTHBIICHUHN.

. B3aumopeiicTBre MOCTOSHHBIX MardHuTOB.

. MogenupoBaHrue HEBO3MOKHOCTH Pa3eJICHHs MOJIOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.
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. MaruuTHOe noje Toka. JJIeKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO MOJISI Ha MPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATENH TTOCTOSTHHOTO TOKA.

. UccnenoBanue sBIEHUS 3JI€KTPOMArHUTHON WHIYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJIEHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.
25. DNeKTpOoreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnsie pabomsl u onvinol.

OMBITHI 10 HAOTIOICHHUIO SJIEKTPU3AIUH T HHIYKIIMEH 1 PU COMTPUKOCHOBEHUHU.
UccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJIS HA MPOBOJIHUKHU U TUAJIEKTPHUKH.
COopka 1 mpoBepka padOTHI MIEKTPUUECKON 1IETIH MMOCTOSTHHOTO TOKa.

N3mepenre u peryaupoBaHie CHIIBI TOKa.

N3mepenne u peryaupoBaHie HAMPsKCHUS.
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HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKAa, MIYIIErO 4YE€pe3 PE3UCTOP, OT CONPOTHBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.



7. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHUBIICHHUS MPOBOJAHHKA OT
€ro JUIMHBI, TUTOIIAIN TIOTIEPEYHOT0 CEUCHHSI i MaTepuraa.

8. IlpoBepka mpaBuia CIOXKEHUS HAMNPSHKCHUM TIPU TOCJIEA0BATEILHOM COCIMHEHUHM JBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia Jjisl CUIIBI TOKA IIPU MMAPATUIETIEHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.

11. Onpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE.

12. UccnenoBanuie 3aBUCUMOCTH CHJIbI TOKA, UIYILETO Yepe3 JaMIIOUKy, OT HAMPSXKEHUS Ha HEH.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. 3yueHue MarHuTHOTO TOJIsi TOCTOSTHHBIX MAarHUTOB MPU WX O0BEAMHEHUU U Pa3/CIICHUHN.

16. UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AMMO/ICHCTBHS KATYIIKK C TOKOM M MarHuTa
OT CHWJIbI TOKA M HANPABIICHUs TOKA B KaTYIIIKE.

18. 3yueHue AeCTBUS MATHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

19. KonctpyrpoBanue 1 u3yueHue padoThl AJIEKTPOABUTATEIIS.

20. Uzmepenne KIIJ] anekrpoaBUraTenbHON yCTaHOBKH.

21. OnbITHI IO UCCTIEAOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKIIMH: MCCIIEOBAaHUE M3MEHECHUMA
3HAUEHUS W HAMPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nea 8. Mexannveckue siBJICHUS.

Mexannyeckoe JaBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBWKECHMsI. PaBHOMEpHOE MPsAMONIMHEHOE ABHKEeHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBrkeHue. CpeHsisi © MTHOBEHHAasl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JABM)KEHHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBWkKeHue. CBoOomHOoe maaeHWe. ONbITHI
lanunes.

PaBHOMepHOE NBMXEHHE O OKpY>XHOCTH. [lepron m wactora oOpamienus. JIuHeliHas U yriioBas
cKkopocTU. LleHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

IlepBbit 3akoH HerotoHa. Bropoit 3akoH Hbrorona. Tperuit 3axkoH Herotona. IIpuHnmn
CYNEPIIO3ULINH CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHuUs: CWia TPEHHUS CKOJIBKEHMS, CHJIa TPEHHUS IIOKOf,
JIpyTHe BUJIbI TPEHUS.

Cuna TSXKECTH W 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOrO mNajaeHus. J[BukeHue
maHeT Bokpyr Connia. [lepBas kocmuyeckas ckopocTs. HeBecoMoCTh U meperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Hmnynsc Tena. 3menenne nMiynbca. MMiynibe cuibl. 3aKOH cOXpaHEHHs UMITyJbca. PeakTuBHOE
JIBUKECHHE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa cuil TsDKeCTH, yrpyrocTty, TpeHus. CBsi3b SHEPTHH U
pabotsl. [loTeHManpHas SHEPrus Teja, HOJHATOro HaJl MOBEPXHOCTHIO 3eMild. [loTeHManbHas sHeprus
cxkarol mpyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHUECKONW HSHEPrHM. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUU.

LHemoncmpayuu.

1. HabmrogeHne MeXxaHMYECKOToO JABM)KEHHSI TeJla OTHOCUTENLHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHME MyTEH U TPAEKTOPHUM JABMKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTEIBHO PA3HBIX TEI

OTCU€Ta.
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7.
8.

9

10.
11.
12.
13.
14.
15.
16.

N3mepenne CKOpOCTU U YCKOPEHHUs IPSAMOIUHENHOTO JBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.

Habmroienue nBM»KeHUs Tena Mo OKPYKHOCTH.

HaOnroneHne MexaHW4eCKUX SBJICHHWH, MPOUCXOAALINX B cucteMe orcuéra «Tenexka» mpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUXKEHUU OTHOCUTENIbHO KaOMHeTa (PU3HUKH.
3aBUCHMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
HaGnronenue paBeHCcTBA CUJI IPU B3aUMOAECHCTBUM TeEJI.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKCHHH.

Ilepenaya nmIrysabca Ipyu B3aUMOJECHCTBUN TEJL.

[TpeoOpa3zoBanus SHEPTUH PU B3aUMOIEHCTBUH TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMILyJIbca Ipy a0COOTHO YIIPYTOM B3aUMOZECHCTBUM.

HaGnroneHue peakTUBHOTO JIBUXKEHUS.

CoxpaHeHre MeXaHU4eCKOM SHEpruU MpU CBOOOTHOM TaJICHHH.

CoxpaHeHHEe MEXaHMUYECKON SHEPTUX IIPH JIBHKEHUU TeJa MO JEHCTBUEM NPYKUHBI.

Jlabopamopnsie pabomsl u onvinol.
1.
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10.

KoncTpynpoBanue Tpakra il pa3sroHa U JajJbHEUILEr0 paBHOMEPHOTO JIBMKEHUS IIAPUKA WIIH
TCIICKKU.

Omnpenenenue cperHel CKOPOCTH CKOJbXKEHHsI OpyCKa WM JIBM)KEHUS IIapuKa M0 HAKIOHHOU
IUIOCKOCTH.

OnpezneneHue yCKOpEHUs Teja pU paBHOYCKOPEHHOM JBHKEHHH IO HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BpPEMEHHM IPH PABHOYCKOPEHHOM JBWXXKEHHU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBM)KCHUHU 0€3 Ha4aJbHOW CKOPOCTH MYTH
OTHOCATCSA KaK pPAJ HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOIIHEC MPOMEIKYTKH BPCMCHU OANHAKOBBI.
I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBXKXCHUA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUA.
Omnpenenenne kodpuMeHTa TPEHUS CKOJIbKEHHUS.

Onpeznenenue )XECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JBM)KEHUM Tejla MO TOPU30HTaIbHOMN
IIOBEPXHOCTH.

Onpeznenenue paboThl CUIIBI YIPYTOCTH IPU HOAbEME TPy3a € UCIOJIb30BAHHEM HEIOBHKHOTO
¥ TIO/IBIYKHOTO OJIOKOB.

11. M3yyeHue 3aKkOHa COXPAHEHUS DHEPTUU.

Pazgen 9. Mexannuyeckue Koje0aHUs U BOJHBI.

Koneb6arenbHoe nukenrne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUMN: MIEPUO/, YaCTOTa, aMIUTUTY/Ia.
Matematuyeckuii U npy>KUHHBIN MagTHUKU. [IpeBpanenne sHepruu npu KouedaTeIbHOM JIBHXKEHUH.

3aryxatomue koynebanus. BeiHy)aeHHbIe Kotebanus. Pezonanc. Mexanndeckue BosHbI. CBOMCTBa
MEXaHU4YeCcKux BOJH. IIpogonbHble W momepeuyHble BOJMHBL. JlJIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHusi. MexaHu4ecKue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3BYyKa M BbIcOTa TOHA. OTpakeHUEe 3ByKa. IHPpa3ByK u yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmoaenue xoseOaHUid TE MO ACHCTBUEM CUJIBI TSHKECTU U CHITBI YIIPYTOCTH.
2. HaOmopaenue koneOaHui rpy3a Ha HUTU U HA MIPYKUHE.

3. HaOGmnroneHue BbIHYXACHHBIX KoieOaHUM U pe30HaHca.

4. PacnpocTpaHeHue NpoJI0JIbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJEIN).

5. HabGnroneHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopnsie pabomsl u onvinol.



1. OmpeneneHue 4acTOTHI U MEPUOJIA KOJICOAHHMI MaTEMAaTHUYECKOTO MasTHUKA.
2. Omnpenenenue 4acTOThI U epUoOa KoJIeOaHHUH MPYKUHHOTO MasATHUKA.
3. HccnenoBaHue 3aBUCMMOCTH NEpHUOAA KOJeOaHUM IMOABEIIEHHOTO K HHUTHU Tpy3a OT JJIMHBI
HUTH.
4. MHccnenoBanue 3aBUCUMOCTH MepUoa KOJIeOaHNU MPYKMHHOTO MAasTHUKA OT MacChl Tpy3a.
5. TIpoBepka HE3aBUCHUMOCTH Ieproia KojebaHuil rpy3a, MOABEHIEHHOT0 K HUTH, OT Macchl rpy3a.
6. OmbITB, AEMOHCTPUPYIOIIKNE 3aBHUCHMOCTh TMEpHOAa KoNeOaHWH MPYKUHHOTO MasTHHKA OT
MAacChl Ipy3a U KECTKOCTH IPYKUHBI.
7. W3mepeHue ycKOpeHHsl CBOOOIHOTO MMa[CHUSI.
Pa3nes 10. DeKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTpPOMarHuTHOE IoJie. DJEKTPOMarHUTHble BOJIHBI. (CBONCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[Ikana 3M1eKTpOMarHUTHBIX BOJIH. VIcronb30BaHKe JIEKTPOMArHUTHBIX BOJIH /171l COTOBOM CBSI3H.
DNeKTpoMarHuTHas mpupojia ceeta. CKkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3J1I€KTPOMarHUTHBIX BOJIH.
2. BoiHOBBIE CBOIICTBa CBETA.
Jlabopamopnsie pabomsl u onvimot.
1. VI3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUIIBHOTO Tele(OHa.
Pa3nes 11. CBeToBblIe siBJICHUS.
JlyueBast mogens cBeta. Mctounuku cBeta. IlpsmonuHeliHoe pacnpocTpaHeHHE CBeTa. 3aTMEHHS
Comnnua u Jlynel. Otpaxenue cBeta. [1mockoe 3epkano. 3aKkoH OTpakeHUs CBETA.
IIpenomnienne cBeta. 3akoH MpelaoMieHMs cBera. [lonHOe BHYTpEHHEE OTpakKEHHE CBETA.
Hcnonbp30BaHNE TIOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONITUYECKUX CBETOBOJAX.
Jlunaza. Xon mydeit B nuaH3e. OnTHyUeckas cucreMa ¢oroarnmapaTa, MUKPOCKOIa U Teneckona. [ a3
KaK OIITHYECKasi cucTeMa. biM30pyKocTh U 1aabHO30PKOCTD.
Pasznoxxenune Oenoro ceera B crektp. OnbiTel HbtoTona. CriokeHHE CHEKTpPalbHBIX IIBETOB.
Hucnepcus caera.
Hemoncmpayuu.
1. IlpsmonnHEeHOE pacpoCTpaHEHHE CBETA.
2. OrtpaxeHue cBerTa.
3. Tlomyuyenue n300pakeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.
5. Onruyeckuil CBETOBOJ,.
6. Xop myueit B coOuparoiei JuH3e.
7. Xopn mydel B pacCEUBAIOLICH JIMH3E.
8. TlomydeHnne n300pakeHUI C TOMOIIBIO JIUH3.
9. Ipunmun aeictBus hoToanmapara, MUKpPOCKOIIA U TEIECKOTA.
10. Mopnens riasa.
11. Pa3noxxeHue 6e0ro cBeTa B CHEKTP.
12. Tlomyuyenue Genoro cBeTa Mpy CIOKCHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnsie pabomsl u onvimot.
1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)KE€HUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
2. W3yueHue XapakTepUCTUK N300paKE€HUs MPEIMETA B IIJIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCHMOCTH yTiia MPETOMIICHUS! CBETOBOTO JIyda OT yrJla MaJeHusl Ha TPaHule
«BO3JIyX—CTEKIIO».
4. Tlomydenue U300paxeHUI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
Onpeznenenne GOKYCHOIO PACCTOSHUS M ONITUYECKOM CHUIIBI COOMpArOILei INH3BI.
6. OnbITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
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7. OnbITH IO BOCTIPUATHUIO I[BETA MIPEIMETOB MPHU MX HAOIIOJCHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Pasnen 12. KBanTOBBIC IBJICHUS.

Oneitel Pesepdopna m mnanerapHas mojenb atoMa. Mogens aroma bopa. Mcenyckanue wu
norsiouieHue ceera atoMoM. KBaHTsl. JInHeN4aTbie CIEKTPEI.

PamnoaktuBHOCTE. Anbda, O6eta- m ramma-m3nydeHus. CTpoeHHe aToMHOTO snpa. HykmonHas
MoJieb aTOMHOTrO A1apa. M3otonsl. PannoaktuBHble npeBpanienus. [lepuon nomypacnana aTOMHBIX sIIED.

SnepHble peakuu. 3aKOHBI COXPAaHEHHS 3apsIIOBOTO M MAaCCOBOT'O YHMCEI. DHEPTHUS CBSA3H AaTOMHBIX
anep. CBs3b Macchl U 3Heprun. Peakunu cunTesa u nenenusd aaep. Mcrounuku sHeprun CosHa u 3BE31.

Snepnas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKkTpbl U3ITy4€HUs U MOTJIOIIEHUS.

CrieKTpsbl pa3IU4YHBIX Ta30B.

CnekTtp Bosopoa.

Habmronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOLINX U3ITyUYEHUI.

Perucrpanus usinydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprle padomul u onvimol.

1. HaOnrogeHue CIUIONIHBIX U JMHEHYATBIX CIIEKTPOB U3ITYUCHHUS.

2. HWccnenoBaHue TpPEKOB: HW3MEpPEHHE SHEPIUM YaCTUIBl IO TOPMO3HOMY MyTH (1O

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (poHa.

IToBTOpHTEILHO-0000IAOIINIT MOLYTb.

[ToBTOpUTENHHO-0000IIAIOIMI  MOYJIb TpPEAHA3HAYEH I CHCTEeMaTh3aluud H  0000LIeHus
NPEMETHOTO COJEP)KaHMsI M OIbITAa AEATENIbHOCTH, NPUOOPETEHHOTO MNpPHU H3YYEHUH BCETro Kypca
¢u3uKy, a TakxKe Il TMOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OSK3aMEHY MO (U3UKe JUIs
00y4aromuxcsi, BHIOPAaBIIUX 3TOT yUeOHBIN PEIMET.

[Ipy u3ydyeHUM NAHHOTO MOJIYJI PEaTU3yIOTCS U CUCTEMAaTU3UPYIOTCS BHJbI JAESITEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecreuuBaeTcs JOCTHKEHHE MPEIMETHBIX M METalpeIMEeTHbIX IUIaHUPYEMbIX
pe3yabTaToB 00yueHHs, (OPMHUPYETCsl €CTECTBEHHOHAYYHAAPAMOTHOCTh: OCBOEHUE HAY4YHBIX METOJIOB
UCCIICIOBaHMS SIBICHUI MPUPOJIBI U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBACHATH (PU3NUECKUE SIBICHUS,
IIPUMEHSS NTOJIy4ECHHBIE 3HAHMsI, PEIIaTh 3aJa4l, B TOM YHCJIE€ KAYECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.

[TpyHIMIIHANBHO AEATEIBLHOCTHBIM XapakTep JaHHOTO pas3jesia pealusyercs 3a CuéT TOro, 4To
o0yyarommuecs BHIIOTHSIIOT 3aJaHNs, B KOTOPBIX UM IPE/JIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHWI pacro3HaBaTh U HAay4yHO OOBSACHATH (pU3MUECKHE SIBICHUSA B
OKpY KaroIlel MpUpo/ie U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOABI UCCIE0BaHUs (PU3NUECKUX SBJICHUH, B TOM YHUCIIE Ul IPOBEPKU
TUIIOTE3 U TOJTYYEHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIe OCHOBBI HambOoyiee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTH, Hampumep,
IIPAKTHUYECKOTO MCIOJIb30BaHMs Pa3IMYHbIX MCTOYHMKOB JHEPIrMM HAa OCHOBE 3aKOHA INPEBPALLEHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUJ0B YHEPTHH.

SNl S

IInanupyemble pe3yabTaThbl OCBOCHUSI Y1eOHOI0 NpeaMeTa

W3yuenne (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANPABICHO Ha JIOCTUIKECHUE
JIMYHOCTHLBIX, MCTAITPEAMETHBIX U IMMTPEAMCETHBIX O6pa3OBaTeHBHI)IX PE3YIbTATOB.

B pesynbraTe nsyueHus QU3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs y OOyyarolerocs
OynyT chopMHUpPOBaHBI CIIETYIOIIHE JINIHOCTHBIE PE3YIBTATHl B YaCTH:



* 1) naTpUOTHYECKOTr0 BOCTIMTAHUS:
*  NpOsIBIEHHE MHTEPECa K HCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHIICKOI (hH3NUECKOH HAyKH;
*  [[EHHOCTHOE OTHOIICHHE K JOCTHKEHUAM POCCHHCKUX YUSHBIX-(PU3HKOB;
® 2) rpaxkIaHCKOro v JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
*  TOTOBHOCTh K AKTMBHOMY YYACTHIO B OOCYXJICHMH OOIIECTBEHHO3HAYMMBIXH STHUECKUX MPOGIIeM,
CBSI3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JTOCTHXKEHUHN (PU3HKHY;
e  0CO3HAHHE BAXXHOCTH MOPATLHO-3THUCCKHX IPUHIIUIIOB B JESATEIHHOCTH YUEHOTO;
3) 3cTeTN4eCcKOro BOCIMTAHMA:
*  BOCHPHATHE SCTETHUYECKHMX KAueCTB (PM3UUIECKON HAYKH: e TApMOHHYHOTO MOCTPOCHHS, CTPOTOCTH,

TOYHOCTH, JTAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOI'0 MO3HAHUS:

*  0CO3HAHHE LEHHOCTH (DM3MUYECKOH HAyKM KAaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUHM, BAXKHEHIIIEH COCTABIISIIOLICH KYJIbTYPHI;

*  pa3BUTHE HAy4YHOI IOGO3HATEILHOCTH, HHTEPECA K HCCIEI0BATEIBCKOM IeATeIbHOCTH;

5) popMupoBaHus KYJLTYPHI 310POBbSI M SMOUMOHAJIBHOTO 0J1ATONOTYyYHs:

- 0CO3HAHHE IIEHHOCTH OE30MacHOro 00pa3a >KM3HM B COBPEMEHHOM TEXHOIOIHYECKOM MHPE,
BXHOCTU MPaBHJI OE30MACHOTO TOBEJCHUS HA TPAHCIOPTE, HA JOpPOTax, C JJICKTPUICCKUM U
TETJIOBBIM 000PY0BaHUEM B JOMAIITHUX yCIOBUSX;

e c(hHOpPMHPOBAHHOCTh HABbIKA peIeKCHH, MPU3HAHKE CBOETO TIPaBa Ha OIIMOKY U TAKOTO XKe TpaBa y
JPYTOro 4ejaoBeKa;

® 6) TPyA10BOI0 BOCIIUTAHUSA:

°  AKTHBHOE ydYacTHE B PCIICHHH NPAKTHYECKHX 3a1ad (B pAMKAaX CEMbH, OOpa30BaTEIbHOI
OpraHM3alliH, TOPOJa, Kpasi) TEXHOJIOTHYECKONW U COLMATbHON HANpaBICHHOCTH, TPEOYIOUINX B TOM
guciie ¥ PU3NIECKUX 3HAHUM;

*  HHTEpeC K NPAKTUYECKOMY M3yUeHHIO IPpO(eCCHil, CBI3aHHBIX ¢ (DH3UKOIL;

* 7)3K0JOTMYECKOr0 BOCIIMTAHMS:

e  OpHeHTALMS HA MPHMEHEHHe (BDU3HUECKUX 3HAHMH JUIS PEIICHHS 3a71ad B OOJACTH OKPYKAIOIICH
Cpelibl, TUIAHUPOBAHUS MTOCTYIIKOB U OLIEHKHU WX BO3MOYHBIX TMOCJIEICTBUMN AJISI OKPYKAIOIIEeH Cpeibl;

*  0CO3HAHME ITI06ATBHOr0 XapaKTepa FKONOIHUECKHUX IPOOIEM H MyTeil X PelIeHHS;

e 8) aganTanuM K U3MEHSIIOIIMMCS YCJIOBUSM COLHAJBHOI M MPUPOIHOI Cpeabl:

*  1OTPeGHOCTH BO B3aMMOMCHCTBUM IPH BBHIMOJTHEHHH HCCIEIOBAHHI M MPOEKTOB (DH3UUIECKON
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

*  [OBBINICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO JeSTeIbHOCTb;

e  moTpeGHOCT B (OPMHUPOBAHHM HOBBIX 3HAHHIL, B TOM 4HCIe (OPMYIHPOBATH HICH, MOHSTHS,
TUTNIOTE3BI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

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

*  [IAHUPOBAHHE CBOErO PAa3BHTHS B MPHOOPETCHUH HOBBIX (DM3NUECKHX 3HAHMIA;

*  CTpEeMIICHHE aHATM3UPOBATh M BBIABIATH B3aUMOCBS3M MPHPOIBI, OOIIECTBA H SKOHOMHKH, B TOM
YHClie C UCTIOIb30BaHUEM (DU3HMUECKUX 3HAHUM;

e  OIEHKA CBOMX ACHCTBHIl C y48TOM BIMSHHS Ha OKPY)KAIOIIYI0 CPEIy, BO3MOXKHBIX IIOGATbHBIX

OCJIEJICTBUIA.
METAIIPE/IMETHBIE PE3YJIbTATbI

B pesynbpTaTe ocBOCHHs MporpaMmbl 1Mo (U3HKE HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHS Y
oOyuaromierocst OyayT chopmMupoBaHbl MeTanpeIMeTHbIE Pe3yJbTAThl, BKIIOYAIOIINE TTO3HABATEIbHbIC
yVHUBEpCaJdbHble Yy4ueOHbIE JIeHCTBUS, KOMMYHUKATHBHBIE YHUBEpCalbHbIE YydeOHBbIC JCHCTBUSA,
perynsTHBHbIE YHUBEpPCATbHbIC YdeOHBIE IEHCTBHA.



ITo3HaBaTeILHBIE YHUBEPCAJTBHBIC yqeﬁﬂme JeHcTBHUA

Ba3zoBble Jljornyeckue neicTBuA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC TIPU3HAKN OOBEKTOB (SIBIICHHIA);

YCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KiIacCU(UKAIMKM, OCHOBAaHUS /sl OOOOIIEHHUS U
CpaBHEHHS,

BBISBJISITH  3aKOHOMEPHOCTH U TPOTHBOpPEYHMS B paccMaTpuBaeMbiX (akTax, MaHHBIX U
HAOIIO/ICHUSIX, OTHOCSIIMXCS K (DU3HMUECKUM SIBIICHUSIM;

BBISIBJISITh IPUYHHHO-CIICJCTBCHHBIE CBS3H NMPHU M3yUEeHUU (U3MUYCCKUX SIBJICHUH W TPOIECCOB,
JIeNIaTh BBIBOJBI C UCIOJB30BAaHUEM JICIYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOUYCHHM,
BBIJIBUTATh TUTIOTE3bI O B3AUMOCBSI3AX (PU3MUECKUX BEITHUYHH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW Qu3nueckor 3amadyu  (CpaBHEHHE
HECKOJIbKMX BapHUaHTOB PEIIEHUs, BEIOOP Hambosiee MOAXOMASIIEro ¢ YYETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBaTeabCKUE JeiiCTBHS:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUY MHCTPYMEHT ITO3HAHUS;

IPOBOAMTH IO CAaMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIM (u3nyeckuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIEN0BaHUE (PU3NYIECKOTO SIBJICHUS,

OLICHMBaTh Ha NPUMEHMMOCTb M JOCTOBEPHOCTh HH(POpPMAIMIO, TOIYYEHHYIO B XOJe
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,

CaMOCTOSTENIbHO (OpPMYJIHpOBaTh OOOOIIEHUSI M BBIBOABI IO pe3yibTaTaM IpPOBEAEHHOTO
HaOJII0/IeHUS, OTIbITA, UCCIICOBAHMS;

NPOTHO3MPOBATh BO3MOXKHOE JaybHEimiee pa3BuUTHE (U3NYECKUX TIPOIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

MIPUMEHSTH PA3JIMIHBIC METOJIbI, MHCTPYMEHTHI M 3alIPOCHI TIPH TIOUCKE U 0TOOpe WHpOpMAITUU
WM JJAHHBIX ¢ YYETOM MPEIOKEHHON YIeOHOM PU3NIeCKON 3a1auH;

aHAIM3UPOBATh, CUCTEMATU3HPOBATh U WHTEPIIPETHPOBATh MH(POPMAITUIO PA3TUYHBIX BHJIOB U
¢dbopM TpeacTaBICHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaNbHYIO (QOopMy MpeAcTaBlieHUs UHGOpPMalUU U
WUTIOCTPUPOBATH PEIlaeMble 3a7]a4l HECIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU TpaduKoit u
UX KOMOMHALIMSIMH.

KOMMYHI/IKaTI/IBHl)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JedcTBHUA:

B X0JiI¢ OOCYXJIEHHUS y4eOHOTO MaTrepHuayia, pe3yibTaToB JIA0OPATOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYKJaeMOW TeMbl U BBICKA3bIBATh WICH, HAlleJIEHHBIE Ha
pelleHune 3a7jauu 1 NoiepKaHue OaroxkenareIbHOCTH OOLICHMS,

COTIOCTABJISITh CBOM CYXACHHUS C CYKICHHSIMH APYTUX yYaCTHUKOB TUANIOTa, OOHApY>KHUBATh
pas3iryuue U CXOJICTBO MO3UIINN;

BBIPpAXKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U IIMCbMECHHBIX TCKCTAX;

nyOJIMYHO TPEJICTAaBIATh PE3YJIbTAaThl BBITOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

MOHMMAaTh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOM W HWHIAMBUAYyalIbHOM pabOThl Mpu
pelIeHnu KOHKPETHON (PU3NYEeCKOM MPOOIeMBbI;

MPUHUMATH 1I€JIM COBMECTHOM /eATeIbHOCTH, OPraHU30BbIBATH JEHCTBUS MO €€ JOCTHKEHHIO:
pacmpenensTe poiiu, oO0CYKIaTh MPOIECCHl U PE3yNbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOIBKUX JIFOJICH;



BBIMIOJIHATH CBOIO 4YacThb palOThl, JOCTHrasi KaueCTBEHHOTO pe3yjbTaTra II0 CBOEMY
HaIpPaBJIEHUIO U KOOPAUHUPYSI CBOU JAECUCTBUSA C APYTUMHU YJIEHAMH KOMAaH/IbI;

OLICHMBATh KauecTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT HO KPUTEPUSM, CaMOCTOSITEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiiCTBHA

CaMoopraHmaum{:

BBISIBIISITH MPOOJIEMBl B JKMU3HEHHBIX M YYEOHBIX CUTyalMsX, TPeOYIOIUX AJs peleHHs
buznyecKux 3HaHMIA;

OPUEHTUPOBATHCS B PA3JIMYHBIX TOIXONAX MPHHATHS pElIeHUH (MHIAWBUAYAIbHOE, PUHSITHE
pelleHus B IpyMIie, IPUHATUE PEIIeHUH rpynmnoil);

CaMOCTOSITENIBHO ~ COCTaBIATh ~QITOPUTM  pelleHHs (pu3MyYecKoW 3ajadyd  WiIM  IJIaHa
UCCIIEIOBaHUA € Y4YETOM HMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh MpeaaraeMble BapuaHThbl peIeHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJbHBIN HHTEJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U MpEeJIaraTh IjlaH €€ N3MEHEHNS,

OOBSACHATH NPUUUHBI JOCTHKEHUS (HETOCTHKEHHS) Pe3yIbTaTOB JAESATENbHOCTH, JaBaTh OLIEHKY
npruoOpPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JAEATEJBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (HU3MYECKOTO
UCCIICIOBAaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHUBIIMXCS CHUTYyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTh ce0sl HAa MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha HAy4YHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYToOro;

IpU3HaBaTh CBOE MPAaBO HA OLIMOKY NpU pelieHnH GU3NYECKUX 3aj]jad WK B YTBEPKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPABO APYTOro0.

IMPEAMETHBIE PE3YJIBTATDI

K xonmy oOy4enus B 7 kJiacce mpeIMeTHBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXaTb
c(OPMHPOBAHHOCTH Y O0yUAIOIINUXCS YMEHUH:

UCIIOJIb30BaTh MOHATHS: (U3NYECKHE W XUMHUYECKHE SIBJICHHUS, HAOINIOJIeHUE, HKCIEPHUMEHT,
MOJieJIb, TUIOTE3a, EIUHULBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe MABW)KEHHE (PaBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpus, paBHOJACHCTBYIOWmas cuia, aedopmanus
(ynpyras, miaacTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCYIbI;

pasnnyath sBieHUSA (Iuddy3us, TEmIoBoe [BHXEHHWE YacTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBW)KEHHUE, UHEPIMs, B3aMMOJIECHCTBUE TeJl, pABHOBECHE TBEPJBIX
TEJ C 3aKpEIJIEHHON OChIO BPAILLEHUS, Mepeaaya AaBJICHUS TBEPABIMU TEIaMH, KUAKOCTIMHU U
razaMu, atMoc(epHoe IaBiIeHUE, IJaBaHUE Tel, NPEBpAIICHUS MEXaHWYECKOW HHEpPruH) MO
ONMMCAHUI0O HMX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
buznyeckoe sBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SIBJICHHH B OKpY’KalOlIEeM MHPE, B TOM
yucie (pusnyeckue sBICHHUS B MPHUPOJE: MPUMEPHI JIBIKEHUS C Pa3IUYHBIMH CKOPOCTSIMHU B
)KUBOW M HEKHUBOW MpPUPOJE, NEUCTBHE CUJIbI TPEHUS B MPUPOJAE W TEXHUKE, BIIUSIHHE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpraHM3M, IUIaBaHUE PBIO, phlyard B TeJie YeJIOBEKa, MpU



TOM MEPEBOJAUTH MPAKTUYECKYIO 33/Jady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3HYECKUX SIBICHUN;

ONMCHIBATh H3YUYEHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHUS, HCIONb3Yys (U3NYECKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CHJIa yIPyrocTH, CHJIa TSDKECTH, BEC Tejla, CHJla TPEHUs, JaBjieHue (TBEPAOTo Tena, JKUAKOCTH,
rasa), BbITAJKUBAIOIIAs CHJIa, MEXaHUUYeCcKas paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KO3(pPUIIMEHT MOJE3HOro JEHCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIMaJbHas YHEpIus),
Py ONMHMCAHUHM TPABWIIBHO TPAKTOBAaTh (M3WYECKUN CMBICT HCIIOJB3YEMBIX BEIUYMH, HX
0003HaYCHHS U €MHULBI (PU3MYECKUX BEIMYUH, HAXOAUTH (YOPMYJIBI, CBSI3BIBAIOIIUE JTaHHYIO
(bu3NYeCKyI0 BEJIMYUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH IpadUKN M3YyUEHHBIX 3aBUCUMOCTEN
(bU3HYECKUX BEITHYNH;

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UUECKUE SIBJICHHUS M IPOLECCHI, HCIOJIb3Ys IpaBUIIa
CJIO’KEHUS cHJT (BIIOJIb OJHOM MpsiMOi ), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUiIo
paBHOBecHs pplyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEpPIrUU, TPU HTOM JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alHChIBaTh €ro
MaTEeMaTHYECKOE BBIPAXKECHUE;

OOBSICHATh (PU3MUECKUE SIBJICHMSA, MPOLECCHl U CBOMCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO-CIIEACTBEHHbIE CBS3H,
CTpOUTh OOBSICHEHHE U3 1—2 JOrM4ecKkux ILaroB ¢ omnopoil Ha |—2 W3ydeHHBIX CBOMCTBA
(bu3nueckux sABICHUN, GU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pewmiath pacu€THble 3aJaud B 1-2 NEHCTBUS, MCHONb3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOLIUE
¢u3uueckre BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 33Jaud 3alHCHIBATh KPAaTKOE YCIOBHE,
HOJCTaBIATh (PU3MUECKUE BEJIMYMHBI B (OpPMYyJIBI U THPOBOIUTH pacuéThl, HAXOJUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JUIS pEIIeHHS 3a]ad, OLEHHBATh PEaJTHUCTUYHOCTD
MOJYYEHHOU (PU3NYECKOIN BEMUNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3HMUECKUX METOOB, B
ONMCAaHUU MCCIIEIOBAaHUS BBIACIATH MPOBEPSEMOE MPEANOoKeHUe (TUIOTE3y), pa3iuyaTh U
MHTEPIPETUPOBATH MOJyUYEHHBIN pPe3ybTaT, HAXOJUTh OUIMOKU B XOJI€ ONbITA, J1eJ1aTh BBIBOJIbI
II0 €r0 pe3yJIbTaTaMm;

NPOBOJIUTH OMBITHl MO HAOMIONEHHIO (U3MUECKUX SIBICHUNH WM (U3UUYECKUX CBOICTB TeII:
(bopMyIMpOBaTh TpOBEpseMble NPEANONIOKEHUS, COOUPAaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUS, 3aIUCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBITIOJIHATh NPSMBIE HM3MEPEHHS PACCTOSHHS, BpPEMEHHM, MacChl Tena, 00bEMa, CHUJIBl U
TEMIEPATypPhl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
MpUOOPOB C YUETOM 3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTh HCCIEIOBaHUE 3aBUCHUMOCTH OAHOM (UM3MYECKOH BEIMUYUHBI OT JApPYro c
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO ABMXKYIIETocs Tejla OT
BPEMEHHU JIBIDKEHUS Tella, CHJIbI TPEHHsI CKOJBKEHHUS OT Beca Teja, KadyecTBa 0O0pabOTKU
MIOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHUS TEJN, CHUIIBI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CUIIBI OT 00BbEMa NMOTPYKEHHON 4YacTH
Tela U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IIJIOTHOCTH Teja, OT IIyOMHBI, Ha
KOTOPYIO TIOTPY’KEHO TEJO, YCIOBUW TUIaBaHUS TEJ, YCIOBHM PABHOBECHUS pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Yy4€OHOTO HCCIIEJOBaHMs, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, CcleAysl MpPeUIOKEHHOMY IUIaHy, (UKCHUPOBAaTh pe3yJabTaTbl IOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJE NPEIJIOKEHHbIX TaONMUIl M TpaHKoB, AeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEJOBAHMSI,

HPOBOJIUTH KOCBEHHbIE M3MEPEHUs] (PU3MUECKUX BEJIWYMH (TJIOTHOCTh BEIECTBA >KUIKOCTH U
TBEPAOrO Teja, CuUjla TPEHMUsS CKOJIbKEHUS, [aBJICHHE BO3AyXa, BbITAIKUBAIOLIas CHJIA,



JNEUCTBYIOMIAsE Ha TOTPYXKEHHOE B JKUAKOCTH TeNo, KOX(P(UIMEHT TOJE3HOTO JCHUCTBUS
MIPOCTBIX MEXAaHU3MOB), CJeays MPEeVIOKEHHONM HMHCTPYKIMH: NPH BBITOJHEHUH H3MEPEeHUN
coOupaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHUE UCKOMOM BEJIUUNHBI,
coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;
yKa3bIlBaTh MPUHIMIMBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHl, TEPMOMETD,
JUHAMOMETp, COOOIIAIONINECS COCYyIbl, OapOMETp, pblYar, MOJBMUKHBIN U HEMOIBMKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUA W3yYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopoil Ha HX ONHMcaHud (B TOM 4YHUCIE: MOJIIMIHUKHA, YCTPONCTBO BOJONPOBOJA,
TUIPaBIMYECKUN IpPecc, MaHOMETP, BBICOTOMEp, MOPILHEBOl HAcOC, apeoMeTp), HUCIOJIb3YA
3HaHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEoOXOoJuMble (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O MpUMepax) MPaKTHUYECKOro HCIOIb30BaHUS
¢u3nuecKkrux 3HaHUH B OBCEAHEBHOM >KM3HHU Ui oOecrieueHus: 6e30MacHOCTH Ipu 00paleHun
¢ mpubOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMS 370POBbS U COOJIIOJICHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEH CPeIE;

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 33/1aHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW MU TMyTEM CpPaBHEHHUS pPa3IMYHBIX
HCTOYHUKOB BBIIEIATh MHPOPMAIUIO, KOTOpasl SABJISIETCS NMPOTUBOPEUMBON WM MOXKET OBITh
HEJJOCTOBEPHOM;

UCIIONB30BaTh TIPU  BBIMIOJHEHUH YYE€OHBIX 3a/laHuil Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
($u3MUecKoro coaep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT, BiajeTsb
npuéMaMM KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus HMHGPOpMAlMU M3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE IHMCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB MHQOpMAIK (PU3HMUECKOTO COJAEpKaHUs, B TOM YHCIE MyOJINYHO AeNaTh KpaTKue
COOOIlIEHUsI O pe3yibTaTax MPOEKTOB WM Yy4YeOHBIX HCCIEAOBAaHUM, HPU STOM TIPAMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca (PU3MKH, COMPOBOXKIATh BBICTYIICHUE
Mpe3eHTalUEeH;

IPY BBIIIOJIHEHUH yUEOHBIX MTPOEKTOB M MCCIIEIOBAHUN paclpesieniaTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C IIOCTaBICHHBIMU 3aJa4aMM, CJIEAWTH 3a BBHINOJIHEHHWEM IIJIaHa JEHCTBUH,
aJICKBaTHO OLIEHMBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYMIIBL, BBICTPAUBATDH
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUNTHIBAsi MHEHUE OKPY KAIOIIHX.

K koHiy oOyueHust B 8 kJjiacce mpeaMeTHbIE pe3ybTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHMSI BEIECTBA, KPHCTAIIIMUECKHE M aMOp(HbIE Tella, HACBIIEHHBIH H
HEHACBILICHHBIN TIap, BIAXXHOCTb BO3/1yXa, TEMIIEpAaTypa, BHYTPEHHSS HHEPrus, TEIJIOBON
JIBUTATENIb, DJIEMEHTApHBIM JJIEKTPUYECKUI 3apsf, JJEKTPUYECKOE II0JIe, INPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

pa3nnuaTh SIBICHUA (TEIJIOBOE pacUIMpPEHUE U CKaTHe, TEIJIoNepeiaya, TEIUIOBOE PaBHOBECHE,
CMauMBaHMe, KaWUISPHbIE SBJICHUS, UCIIApEHUEe, KOHJIEHCAIlHs, TUIaBJIEHNE, KpUCTAIIN3aus
(oTBepnaeBaHuE), KHUIEHHE, Teronepeaaya (TEMIONPOBOJHOCTh, KOHBEKILUS, H3Iy4YEeHHE),
AJIEKTPU3ALUs TeJ, B3aUMOJEHCTBHME 3apsAoB, ACUCTBUS HIIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEHCTBUE MArHUTOB, J€HCTBME MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM,
9JIEKTPOMAarHUTHAsE WHAYKIUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;



pacrio3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHHH B OKpPY)KaIOLIEeM MHpE, B TOM
ymcie (pu3nueckye sBJICHUS B IPUPO/IE: OBEPXHOCTHOE HATSKEHUE U KallWJUIIPHBIE SBJICHUS B
IpUpOZE, KPUCTAIUIBI B Ipupoae, udiryueHre CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHME pOCHI, TyMaHa, HWHes, CHera, »JJEKTpUYECKue sBIEHHUS B arMmocdepe,
9JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MArHUTHOE TMoJIe 3eMJM, Jpei¢ MOJIKCOB, pPOJb
MarHMUTHOTO IIOJs JUI JKU3HM Ha 3eMie, MOJSIPHOE CHsSHHME, IIpU 3ITOM IEPEBOIUTH
NPaKTUYECKyl0 3a7ayy B Yy4yeOHYI0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBa (TMPU3HAKH)
(bu3nUeCKUX SIBICHUI;

ONKCHIBATh H3YyYEHHBIC CBOMCTBA Tel M (PU3MYECKHE SBJICHUS, HCIONB3YS (U3NUYECKHEe
BEJIMUMHBI (TeMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yAeIbHAas TeII0EMKOCTh
BEIIECTBA, yJ€JIbHAs TEIUIOTAa IUIABJICHUS, yJAeNbHas TEIUIOTa NapooOpa3oBaHUs, YAEIbHAs
TEIJIOTa CropaHusl TOIUIMBA, KO3(P(PULUMEHT MOJe3HOro MAECWCTBUS TEIUIOBOW MalllUHBbI,
OTHOCHUTEJIbHASL BJIAKHOCTb BO3yXa, JJIEKTPUYECKUM 3apsf, CHWIA TOKA, DIEKTPUYECKOE
HanpspKeHUE, CONPOTHUBIICHHE IMPOBOJHHKA, YAEIbHOE CONPOTHUBIEHHME BELIECTBA, paboTa U
MOIITHOCTb 3JEKTPUUECKOro TOKa), MPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NIECKUX BEIIMYHUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBJIEHUS M IPOLECCHI, HCIOJIb3YsS OCHOBHBIE
IIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOM ~ TEOpUM  CTPOCHHs  BEUIECTBA,  IPHUHLHAI
CYIEpIO3UIMHU MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juis
ydyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHUs D3HEpPruu, INpU HSTOM JaBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMaTUYECKOE BhIPAKEHHE;

OOBSICHATh (hPU3MYECKHE TPOLECCHl W CBOICTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABJIATh NMPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHe W3 1—2 JOrMYecKkHx IIaroB ¢ Oomopoi Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmath pacu€THble 3aJaud B 2—3 NEHCTBMS, UCHONb3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOLIUE
¢u3nueckre BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJaud 3alUChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISAITh HENOCTATOK JAHHBIX JJIS pELIeHHs 3a/aud, BbIOMpATh 3aKOHBI M (OPMYIIBI,
HeoOXouMble JUIsl €€ pelleHHs, MPOBOAUTH Pacdy€Thl M CPABHUBAThH IOJyUYEHHOE 3HAYCHHE
($u3nUeCcKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXKHO PEIIUTh NpPU MOMOIIM (U3NYECKUX METOJIOB,
UCIIOJNIB3YSl OINKCAaHUE KCCIEAOBAaHUS, BBIIEIATH IMPOBEPSEMOE IPEANONIOKEHHE, OLIEHHUBAThH
MPABUJIBHOCTD MOPSIIKA TPOBEIEHUS UCCIIEIOBAHMUS, JIEJIaTh BbIBOJIBI;

IPOBOJUTH ONBITHl MO HAOMIONEHHIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWMCTB Tell
(KanmWJUIApHBIE SIBJICHUS, 3aBHCHUMOCTb [JaBJIEHUS BO3/1yXa OT €ro oO0bEéMa, TeMIeparyphl,
CKOPOCTH TIpOIlecCa OCTBIBAHMS W HArpeBaHus IpU M3IYYEHMHM OT IBETa W3JIydarollen
(moryiomaroiei) MOBEpPXHOCTH, CKOPOCTb HCIAPEHHs BOJBI OT TEMIEPATyphbl >KUIKOCTH U
IUIOINAAHN €€ MOBEPXHOCTH, DJIEKTPU3alUs Tel U B3aUMOACHCTBUE IJIEKTPHUUECKUX 3apsioB,
B3aMMOJIEMCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yaJM3allds MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuToB, ACWCTBHUS MAarHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOICTBa  DJIGKTPOJBMraTenss  IMOCTOSIHHOTO  TOKa):  (opMmynupoBaThb  IPOBEpsieMble
HPENONI0KEHUs,, COOUpaTh YCTaHOBKY M3 MPEIIOKEHHOrOo 000pyAOBaHMSA, ONUCBHIBATH XOA
OMbITa U POPMYJIMPOBATH BBIBOJIBI;

BBITNIOJHATh NPSIMbIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTU BO31yXa, CHJIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHHEM aHaJOTOBBIX NPUOOPOB M JATYUKOB (U3UUECKUX
BEJIMYMH, CPAaBHUBAThH PE3YJIbTAThl U3MEPEHHUM ¢ yUETOM 3a/1aHHOM a0COJIFOTHOM MOIPENIHOCTH;



® TPOBOJWTH HCCJIECJOBAHUE 3aBHCUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTh CONPOTHUBIICHHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOUa/IA TOTIEPEYHOT0 CEYEHUS U yIeJIbHOTO CONPOTUBIICHUS BEIIECTBAa IPOBOJIHUKA,
CHJIBl TOKa, HMIYLIEro uepe3 NPOBOJHHMK, OT HANpsHDKEHUS Ha NPOBOJHMKE, HCCIIEIOBaHHE
NOCJIE0OBATEIBHOTO W MAapaJUIeIbHOTO  COEAMHEHMH  IPOBOJHHUKOB):  IUIAHUPOBATH
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUs, ClIeaAys NPeAsIoKEHHOMY IUIaHy,
(buKCHpOBaTh pe3yJbTaThl MOJYYEHHONM 3aBUCUMOCTH B BUAE Tabmul M rpadukoB, AenaTb
BBIBOJIbI 110 pPE3yJIbTaTaM MCCIIEJOBaHMUS;

® TPOBOJHUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIWYMH (yIeNIbHasl TeIUIOEMKOCTh BEILECTBA,
COMPOTHUBIIEHUE TPOBOJHUKA, PAdOTa W MOIIHOCTb JJIEKTPUUYECKOTO0 TOKA): IUIAHUPOBATH
U3MEpEHMs], COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIELys NPEII0KEHHON HHCTPYKLUHU, U
BBIUUCIIATh 3HAUEHHE BEITHMUUHBI;

® coOJrONaTh MpaBWIa TEXHUKHA O0€301IaCHOCTH TP paboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;

®  XapaKTepHU30BaTh NPHUHLMUIBI ACUCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpoil Ha MX OmucaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHs JIOMOB, THTPOMETp, MapoBas
TypOUHa, aMIiepMeTp, BOJIBTMETpP, CUETUHMK SJICKTPUUECKON SHEPIHH, HJIEKTPOOCBETHTEIbHbIE
npuOOpbI, HarpeBaTeNbHbIE AIEKTPONPUOOPH! (TPUMEPHI), DICKTPUUYECKHUE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOABHUraTeNlb IOCTOSHHOTO TOKAa), HCIOJb3ys 3HAaHUS O CBOMCTBax
¢bu3nyecKux sBJICHUN U HEOOXOIUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOMCTBA M M3MEpUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEpMOMETpP, TEPMOC, IICUXPOMETp, TMIPOMETD,
JIBUTATeNIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI 3JEKTPHUECKUX
LIENE C MOCIEN0BAaTENBHBIM U NApAJUIEIbHBIM COEAMHEHNUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbBIE
0003Ha4YEeHUsI 2JIEMEHTOB NIEKTPUUECKUX LIENel;

® [PUBOJIUTH NMPHUMEPH! (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTHUYECKOTO HCHOJIb30BAHUS
(bu3nyecKux 3HaHUM B TIOBCETHEBHOM KU3HU )i oOecrneueHus: 0€30MacHOCTH MpHU oOpaleHun
¢ mpuOopaMy M TEXHHYECKHMMM YCTPOWCTBAMH, COXPAHEHHs 370pPOBbSI U COOIOJEHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY KaloLleH cpene;

® OCYUIECTBIATh NOUCK HH(popManuu (Gu3nueckoro coaepxkaHuss B IHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAaHUM W IyTEM CpPAaBHEHUS JIONOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALIUIO, KOTOpAs SIBJIAETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEZJOCTOBEPHOI];

® JCNOJIb30BaTh TPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(¢u3nuUecKoro coaep)kaHus, CIPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT, BiajeThb
npuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHMs HHGOpMalUu W3 OJHON 3HAKOBOMU
CUCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBbIE MUCbMEHHBIE M KpAaTKHE YCTHbIE COOOLIeHHs, 00001mas HHPpOpMaIUo
U3 HECKOJIBKMX MCTOYHHMKOB (DU3UYECKOTO COAEPIKAHUs, B TOM UYHUCIE IMyOJMYHO NPEACTaBIATh
pe3ysIbTaThl MPOEKTHOM WM HCCIIEN0BATENbCKOM JESITEIBbHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM MOHATUIHBIN anmapaTt Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE
MpEe3eHTaLNEH;

® [IpuU BBHIIOJHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAHHMM (PU3MYECKHX MPOILECCOB PaCIpeesiATh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTaBJICHHBIMH 33Ja4aMu, CJIEUTH 3 BBIIOJIHEHUEM
IUIaHa JEHCTBUM M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIal B
JeSTEeIbHOCTh  TPYMIBI, BBICTpPAUBaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE, IPOSBIA
TOTOBHOCTb Pa3periaTb KOHMIUKTHI.

K xoHuy oOy4eHus B 9 kJacce npeMeTHbIE pe3ybTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpa)xaTb

c(OpPMHPOBAHHOCTh Y 00yUarOIINUXCS YMEHUI:



MCII0JIb30BATh MOHATHUS: CUCTEMA OTCUETa, MAaTEpUaIbHAsI TOYKA, TPACKTOPHSI, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBHKCHUS, nedopmarus (ympyrasi, TJIaCTHYECKas), TpEHue,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTh M TEPETPYy3KH, LIEHTP THKECTH, aOCOIIOTHO
TBEPOE TEIO, LIEHTP TAKECTH TBEPAOTO Tea, paBHOBECHE, MEXaHUYECKUE KOIeOaH!s 1 BOJHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYyK, 3JIEKTPOMAarHUTHBIC BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OMM30PYKOCTh M JTATbHO30PKOCTb, CIIEKTPHl MCIYCKAHMs M MOTJIOIIeHus, anbda, Oera- u
ramma-u3Jy4eHHUsl, U30TOIbI, siIepHAst SHEPreTHKA;

paznuyaTh  SBJICHHS (paBHOMEPHOE M  HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHKCHHE, CBOOOJHOE TMaJeHUE Tel, pPaBHOMEPHOE
JBIDKEHHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBHUE TEJ, PEAKTHBHOE MBIKCHHE, KoJieOaTeIbHOE
NBIDKCHUE (3aTyXalolllie M BBIHYXKJCHHBIC KOJIEOAaHUs), PE30HAHC, BOJHOBOE JIBI)KCHHE,
OTpakeHHE 3BYKa, MPSIMOJIUHEHHOE pAaclpoCTpaHEeHHEe, OTpPaKeHHWE U TPEIOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKCHHE CBETa, paslio’KeHUEe OENoro cBeTa B CHEKTP U CJIOXKEHHE
CIIEKTPAJIbHBIX ILIBETOB, AMCIEPCHUSI CBETA, €CTECTBEHHAs PaJAHMOAKTUBHOCTh, BO3ZHMKHOBEHUE
JUHEHYaTOro CHEeKTpa M3IY4YeHHs) MO OINUCAHUI0 HMX XapaKTepHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHPYIOIIHNX JAHHOE (PUINIECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE N3YyYEHHBIX (PU3UYECKUX SIBICHUNA B OKpYXaromiem Mupe (B TOM
yucie (U3NYecKue SBJICHHS B MPHUPOJIC: MPWIMBBI U OTIWBHI, IBIKEeHHE TiaHeT CONHEYHOMN
CHUCTEMBI, PEaKTHBHOE JBI)XCHHE J>KUBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB >XHBOTHBIMH,
3eMJIETPSCEHUE, CeMCMUYECKHEe BOJIHBI, ILyHAMH, 3XO, I[BETa TeJl, ONTHYECKHUE SIBICHUS B
npuposie, OHOJIOTMYECKOe JIEHCTBUE BUIUMOTO, YJIbTPa(UOIETOBOTO M PEHTTE€HOBCKOIO
U3TyYeHUH, €CTeCTBEHHBIM paJuOaKTUBHBIA (OH, KOCMHUYECKHE Iy4Yd, pPaTUOAKTHBHOE
U3JIy4eHHE TMPUPOJHBIX MHUHEPAJOB, ACUCTBUE pPAJMOAKTUBHBIX HU3IYYEHUH HAa OPraHu3m
YeJIOBEKA), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B yUeOHYIO, BBIJCISTH CYIIECTBEHHbBIC
CBO¥iCTBA (MIPU3HAKK) (PUZUUECKUX SIBICHUM;

OTNHMCHIBAaTh M3yYCHHBIE CBOMCTBA TeN H (U3UYECKHE SBJICHUS, HCIOIB3Yys (U3HMUECKUE
BEJIMYMHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBHUKEHUH, YCKOPEHUE,
nepeMenieHle, MyTh, YIJoBash CKOPOCTh, CWJIa TPEHUs, CWJIa YNPYrocTH, CHUJAa TSAKECTH,
yCKOpeHue CBOOOJHOTO MaJieHusl, BEC Tela, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHWYecKas
paboTa W MOIIHOCTH, MOTEHIIMAIbHAS DHEPIHsl Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3EeMIIH,
MOTEHIMAIbHAS JHEPTUsl CXKATOW MPYKUHbI, KUHETUYECKAsl DHEpPrus, MOJHas MeXaHU4ecKas
SHEprusi, MEepuoJ] U YacToTa KoieOaHWi, JJTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOpPOCTh CBETa, IMOKa3aTellb MPEJOMIICHHUSI CpeJlibl), MPU OINUCAHWU TMPABHIBHO TPaKTOBATH
(bU3UYEeCKU CMBICT UCTIONB3YEeMbBIX BEJIMUMH, 0003HAYEHUS U €IUHUIIB (PU3HUUYECKUX BEIINYHH,
HaxoJIUTh (POPMYIIbI, CBSI3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEJIMUMHY C JIPYTUMH BEIIMUYMHAMU,
CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHUE SBICHUS M TMPOIECCHI, MCIONIb3YysS 3aKOH
COXpAHEHUsl PHEPTUHU, 3aKOH BCEMUPHOTO TIATOTEHUS, MPUHLHUI CYHEPIO3UIIMN CUJI, PUHIHUIT
OTHOCUTENBHOCTH ['anmmies, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCa, 3aKOHBI
OTPaXXEHHUS W MPETOMIICHHSI CBETA, 3aKOHBI COXPAHEHUsS 3apsiJOBOTO U MACCOBOTO YHCEN MpU
SJIEPHBIX PEaKIUIX, TIPU 3TOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA WM 3aIlMCHIBATH €rO
MaTeMaTU4YeCKOe BRIPAKCHHE,

OOBACHATh (PU3MYECKHUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaIluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOpPOM Ha 2—3 M3yYEeHHBIX CBOMCTBA (PU3MUECKUX
SBIIEHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacuéTHbIC 3a/1a4u (ONMUpArOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUH), HCTIONb3YsI 3aKOHBI
u (Qopmymbl, cBs3bIBalONIME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a7add



3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIONINE MU M30BITOUHBIEC JTaHHBIC, BHIOUPATH
3aKOHBI W (OPMYJBI, HEOOXOMUMBIE Ul pEIIeHUs, MPOBOJUTH pPacuy€Thl W OLEHHBATH
PEATMCTUYHOCTD MOJYYSHHOTO 3HAYCHHS (PU3MUECKON BEIINIHMHBL,

pacro3HaBaTh IMpOOJIEMbl, KOTOPblE MOXKHO PpEIIUTh IpU HNOMOIIM (U3NYECKUX METOJIOB,
UCIIONIb3Ysl OIMCAHMUE MCCIEJOBAHUS, BBLACIATH HPOBEPSEMOE NPEANOJIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TMOpsAKA TNPOBEACHHUS WCCIEAOBAHUs, [eJlaTh BBIBOJbI, WHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOACHUH U ONBITOB;

NPOBOIUTH OMBITHI MO HAOMIONEHHUIO (U3NYECKUX SBICHUH WM (DU3NYECKUX CBOWMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUS SHEPTUH, 3aBUCHUMOCTH MEpUOJa
KOJICOAHWH TPYKUHHOTO MasTHHKA OT MaccChl TPy3a U JKECTKOCTH MPYKHUHBI U HE3aBHCHUMOCTh
OT aMIUTUTY/bl MaJbIX KoJIeOaHWH, MPSIMOJUMHEHHOE PpacCIpOCTPAHEHUE CBETa, PA3JIOKEHUE
0eroro cBeTa B CIEKTP, M3Y4YEHHE CBOWCTB M300paKEHMs B IUIOCKOM 3€pKajle U CBOWCTB
n300pakeHusl TpeaMeTa B coOuparoleil JimH3e, HaONIOJEeHHE CIUIOLIHBIX M JIMHEH4YaThIX
CHEKTPOB H3IY4YEHHMs): CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOrO Habopa
000py/I0BaHUs, OMCHIBATh XOJ] OBITA U €r0 Pe3yJIbTaThl, (HOPMYIUPOBATH BBIBOIDI;

NPOBOJIUTH NMPH HEOOXOTUMOCTH CEPHIO NPSMBIX HU3MEPEHUH, Omperenss cpeqHee 3HaYCHHE
u3MepsAeMoil BeMYMHBI ((POKYCHOE pacCTOsHUE cOOMparomieil JHH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3MepeHust (MI3MEPUTEIIHLHOTO MPUOopa);

MPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTEH (DM3NYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSIMBIX
u3MepeHuil (3aBUCUMOCTb IIyTH OT BPEMEHH IPU paBHOYCKOPEHHOM JBIM)KEHHM 0€3 HaualbHOM
CKOpOCTH, Iepuoja KoneOaHUH MaTeMaTH4eCKOro MasTHHKAa OT JJMHBI HUTH, 3aBUCHUMOCTHU
yIia OTpaXXeHUsl CBeTa OT yrIjla MaJeHHs M yIJia MpeJoMJIeHUs OT yIJia MaJeHus): INIaHUpOBaTh
UCCIIeIOBaHUE, CaMOCTOSTENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOTYUYEHHOM
3aBHUCUMOCTH (U3MYECKUX BEIMYMH B BHIE TaOMMIl W TpaduKOB, JENaTh BBIBOABI IO
pe3yJbTaTaM MCCIIeJOBAHUS;

MPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEITMUUH (CPEIHSS CKOPOCTh M YCKOPEHHE Tea
NP PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHS, >KECTKOCTH IPYKHHEI,
KO3(QULNEHT TpeHUs CKOJIbKEHMs, MeXaHHMueckas paboTa M MOLIHOCTh, YacTOTa U MEPUOJ
KOJICOAHUH MaTeMaTH4ecKoro M MPYKMHHOTO MAasTHHKOB, ONTHYECKas cuja coOuparouien
JMH3bI, PAJAMOAKTHBHBIM (OH): IMJIAHUPOBAaTh H3MEpPEHHs, COOMpPATh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CcIleays TMpeUIoKeHHOW WHCTPYKLNHU, BBIYUCIATH
3HaYeHWE BEJIMYMHBI M AaHAIM3MPOBATH TMOJYYCHHBIE pe3yJbTaThl C YUYETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHMUI;

coOiroaaTh NMpaBuiia TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
pa3nn4aTth OCHOBHBIC TPU3HAKK HM3YYCHHBIX (DM3WYECKHX MOJENeil: MarepuanbHas TOdYKa,
abCoNIIOTHO TBEPJOE TEJO0, TOUEYHBIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha MX OMMCaHUs (B TOM YHUCIE: CHMIOMETp, AATYMKH IIOJIOKEHUs, PAcCTOSIHUSA WU
YCKOPEHHUs, pakeTa, 5XOJOT, OYKH, TIEpHCKom, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JI03UMETpP, KaMepa BuibcoHa), MCMONB3ys 3HaHHUA O CBOMCTBAaX (PU3MUECKUX
SBJICHUN 1 HEOOXO0IMMbIe (PU3UUECKHIE 3aKOHOMEPHOCTH;

UCTIONIB30BaTh CXEMbl W CXEMAaTWYHbIE PHCYHKH W3YYCHHBIX TEXHHUYECKHUX YCTPOMUCTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJIOTMYECKHUX INPOLIECCOB INPU PELIEHUH Yy4eOHO-
NPaKTUYECKUX 3a7ay, ONTHYECKUE CXEMBI JUIs IOCTPOEHUS N300paKEHUH B INIOCKOM 3epKalie U
coOuparorieii TuH3E;

NPUBOIUTH NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O MPUMEpPax) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nUecKkrux 3HaHWI B IOBCEAHEBHOM YKM3HU I oOecrieueHus: 6e30MacHOCTH Ipu 00pameHnn



¢ mpubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 370POBBS U COONIOJICHHS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPY KaIOILEel Cpele;

OCYIIECTBIISATh MOMCK MHpOpMaAUN (U3NYECKOro cojepxanus B MHTepHeTe, caMOCTOATEIbHO
dbopMynupys MOMCKOBBIN 3ampOC, HAXOJIUThH IYTH OIMpENeTeHHs] TOCTOBEPHOCTH TMOIYYEHHOMN
uH(GOpMaIlMU Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOMOJIHUTEIBHBIX HCTOYHUKOB;

UCTONIb30BaTh MPHU BBIIOJHEHUH YUYeOHBIX 3aJaHUi HAay4HO-TIOMYJIAPHYIO JIUTEpaTypy
(Gu3MUecKOro coAep)kaHusi, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HTepHeT, BiajeTsb
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus WHGOpPMAMK M3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

co3/laBaTh COOCTBEHHbIE IMHUCHMEHHBIE W YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpMaLuu U3
HECKOJIbKMX HCTOYHHMKOB (PU3UYECKOr0 COJEp)KaHUs, MyOJIMYHO MPEJICTaBISITh PE3yJbTaThl
MIPOEKTHOM HWJIM MCCIIEIOBATEIbCKON JEATENbHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATUIHBIN anmnapar u3y4aeMmoro paszena GU3MKH U COMPOBOXKIATH BBICTYIUICHHE
npe3eHTanuel ¢ yuéToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosim4yecTBO 4YacoB
MpakT
N penenonaa |acer|KonToo ek nextpormise (wipposise)
n NpOrpaMMmbl o | JibHbIE ne obpa3oBaTesibHble pecypchbl
paboThbl | paboT
bl
Paspen 1.®usuka v eé posib B MO3HAHUM OKpYy>XaloLiero Mupa
1 1Cl>|/|3|/|Ka - HayKa o 2 bubnnoteka LLOK
““Inpupoae https://m.edsoo0.ru/7f416194
1.2|®dn3nvyeckmne BesiNHYnHbI 2 1 bubnnoreka LIOK
https://m.edso0.ru/7f416194
1.3ECTeCTBeHH0Hay‘-IHbII7I 2 1 Bunbnunorteka LLOK
MeTo[ No3HaHuA https://m.edsoo.ru/7f416194
NToro no pasoeny 6
Paspnen 2.MepBoHa4YasibHble CBeAEHUSA O CTPOEHUM BellecTBa
Bubnmnorteka UOK
2.1/CTpoeHue BeulecTsa 1 https://m.edslc_)Lo.ru/7f416194
IBV>XeHne n Bnbnnoteka LLOK
2.2|B3anmMopencTeme 2 1 |https://m.edsoo.ru/7f416194
YyacTuL BellecTBa
2 3ArperaTH|>|e COCTOSIHUSA 2 Bnbnmnorteka LOK
"“|BewecTBa https://m.edsoo.ru/7f416194
NToro no paspeny 5

Paspen 3.1BU>XKeHue u B3aMMogencreume Ten

31 MexaHun4yeckoe 3 Bubnmnoteka UOK
OBUXXeHne https://m.edsoo.ru/7f416194
3.2 NHepuwnsa, Mmacca, 4 1 Bnbnnoteka LLOK
MJOTHOCTb https://m.edsoo.ru/7f416194
3.3|Cuna. Buagbl cun 14 1 2 |bunbnunorteka LOK




Konn4ecTtBo 4acos
Ne Haumerosatme K s INEeKTPOHHbIE (UK poBbIE)
n/ pa3fenos U Tem Bcer|OHTPO | MHECK P H1pp
JIbHble | une obpa3oBaTesbHble Pecypchl
n nporpamMmmbi o)
paboTbl |[paboT
bl
https://m.edsoo.ru/7f416194
NToro no pasoeny 21
Paspen 4.[laBneHue TBEPAbIX TeJl, XXUAKOCTEA U ra3os
HasneHwne. lNepepnaya Bnbnnorteka LLOK
4 1p,aBneva 3 https://m.edsoo.ru/7f416194
"TITBEPALIMU TesnaMu,
XMUOKOCTSMU N ra3amMu
Bunbnmnorteka LUOK
4.2\laBnenue xnaKocTy > https://m.edsoo.ru/7f416194
4 3ATMocq)epHoe 6 bubnnoteka LLOK
"“|naBneHuve https://m.edsoo.ru/7f416194
Jencreme XngKoctm u Bunbnmnorteka LUOK
4.4\ra3a Ha norpy>xéHHoe B| 7 1 3 |https://m.edsoo0.ru/7f416194
HUX Teno
NToro no pasoeny 21
Paspen 5.Pabota u MOLWHOCTb. DHeprusa
Bnbnnorteka LLOK
5.1PaboTa n MowHoCTL 3 1 https://m.edsoo.ru/7f416194
Bnbnnorteka LLOK
>-2|lTpocTble MexaH13Mb! > 1 https://m.edsoo.ru/7f416194
Bnbnnorteka LLOK
5.3|MexaHun4yeckas sHeprusa| 4 1 1 https://m.edsoo.ru/7f416194
WToro no pasoeny 12
Pe3epBHOe BpemMs 3
OBLLEE KONMMNYECTBO 68 3 12
YACOB MO NMPOIrPAMME
8 KJIACC
DNeKTPOHHbIe
KonnyecTBo Yacos (undpposeie)
No HanmeHoBaHuMe obpa3oBaTebHble
n/ pa3fesioB N Tem pecypcsbl
rn rnporpamMmbl KOHTPObH MpakTn4
Bcero ble PaBboTbl eckue
paboThl
Pazpen 1l.TennoBblie ABJIEHUA
CTpoeHue 1 cBOWCTBA Bbubnnoteka LLOK
l.1BewecTBa 7 https://m.edsoo.ru/7f41
8lce




DNEeKTPOHHbIE

KonnyecTtBo 4acoB (Uncposbie)
No HanmMmeHoBaHuMe obpa3oBaTesbHble
n/ pa3fenioB U TeM pecypchl
n nporpaMmmbl KOHTPONbH MpakTuny
Bcero bie PaGoThl eckune
paboThl
Tennosble NpoLuecchl bubnnoteka LLOK
1.2 21 1 5 https://m.edsoo.ru/7f41
8lce
NToro no paspeny 28
Paspen 2.9neKrpuyecKkue m MarHUTHble SIBJIEHUSA
dneKTpnyeckune 3apagbl. Bbunbnnoteka LOK
2.13aps»KeHHble Tena n nx 7 1 https://m.edsoo.ru/7f41
B3auMoOencTeme 8lce
MOCTOAHHbIN Bbubnnoteka UOK
2.2pNeKTpu4ecKmmnm Tok 20 1 7 https://m.edsoo.ru/7f41
8lce
MarHuTHbIe ABNEeHNS Bnbnnorteka LLOK
2.3 6 1 1.5 |https://m.edsoo.ru/7f41
8lce
DNeKTpoOMarH1uTHas Bbubnnoteka LOK
2.4nHOyKunA 4 https://m.edsoo.ru/7f41
8lce
WToro no paspeny 37
Pe3epBHOe BpemMs 3
OBLLEE KOJINYECTBO
YACOB M0 MPOTPAMME 68 3 14.5
9 KJIACC
Ne KonmnyecTBo 4acoB DNEeKTPOHHbIE
n} HanmMmeHoOBaHWe pa3nenos Bcer KoHTpo | lNpaKTuny (undpossbie)
n N TeM NPorpaMmmbl o JibHblE eckune obpa3oBaTesibHble
paboThbl | paboThl pecypchbl
Paspen 1.MexaHun4yeckue siBIeHUA
Bunbnmnoteka LLOK
1. | MexaHn4yeckoe aBm>xeHune ]
1 | n cnocobbl ero onucaHus 10 1 QZtgg.//m.edsoo.ruﬂMl
1 Bunbnnoteka LLOK
2' B3aumopgencTteue Ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
1 Bubnnorteka LUOK
3' 3aKOHbl COXpaHeHUs 10 3 https://m.edsoo.ru/7f41
a4ab
NToro no paspeny 40
Paspen 2.MexaHn4yeckue KosiebaHUA U BOJIHbI
2. | MexaHunyeckue konebaHusa | 7 | | 3 | BubnnoTeka LIOK




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

1 adab
Bnbnmnoteka LLOK
22' :I\allexaqueCKme BOJIHBI. 8 1 3 https://m.edsoo.ru/7f41
BYK
adab
WToro no pasgeny 15
Paspen 3.9neKTpOMarHMTHoOE NnoJie U 3JIeKTPOMAarHUTHbIE BOJIHbI
3 DNIeKTPpOMarHMTHoe noJsie bubnnoteka LOK
1' N 3NEeKTPOMarHUTHbIE 6 2 https://m.edsoo.ru/7f41
BOJIHbI adab
WToro no pasgeny 6
Paspen 4.CBeToBble ABJZIEHUA
4. | 3aKOHbI pacnpocTpaHeHuns Bubnuoteka LIOK
1 | ceeta 6 2 https://m.edsoo.ru/7f41
adab
Bunbnnorteka LLOK
‘; gg‘:g';'pﬁlom"'“'e“”e 6 3 https://m.edsoo.ru/7f41
adab
Bnbnnoteka LLOK
4:13. Pa3noxxeHue 6enoro ceeTa 3 > https://m.eds00.ru/7f41
B CMEKTP
adab
WToro no pasgeny 15
Pa3zpnen 5.KBaHTOBbLIE SIBJIEHUA
5 NcnyckaHue u bubnnoteka LOK
1' norjoweHve ceeTa 4 1 https://m.edsoo.ru/7f41
aTOMOM adab
5 Bnbnnoteka LLOK
2‘ CTpoeHne aToMHOro sgpa 6 1 https://m.edsoo.ru/7f41
adab
5 Bunbnnorteka LUOK
3' flnepHbie peakuumn 7 1 1 https://m.edsoo.ru/7f41
a4ab
WToro no pasgeny 17
Paspen 6.MoBTOopuTenbHo-0600WalOWLIMKA MOAY b
6 MoBTOpeHne n obobuieHne bubnnoteka LOK
1‘ cofep)xaHunsa Kypca 9 2 https://m.edsoo.ru/7f41
dpun3nKM 3a 7-9 Knacc adab
WToro no pasgeny 9
OBLEE KOMMMYECTBO HACOB 102 3 27

MNno rnPOrPAMME
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