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INOACHUTEJIBHASA 3AIIMCKA

[annas paboyast nporpamma npeanasHauena aius 7-9 kimaccos MbBOY «Kopeunsckas CLL»

PaGouas nporpamma no npeamety ¢usnka B 7 - 9 Kiacce COCTaBlIeHa B COOTBETCTBUH C:
®denepanbHbIM3aKOHOMOT29.12.2012Ne273-D3«O600pazoBannnBPoccutickoit denepamumy;
®enepanbHbM 3aKk0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenuu usmeHeHuil B denepanbHblii

3akoH «OO0 oOpazoBanuum B Poccuiickoit ®enepanum» u crateto 1 DenepanbHOro 3akona «0O06
00s3aTenbHBIX TpeOoBaHuax B Poccuiickoit denepariumy.

[TopsiiKOMOpraHu3aMMUOCYIIECTBICHUA00Pa30BaTEIbHOW IS TEIbHOCTUIIOOCHOBHBIMOOIIIE00pa3oBaTes
BHBIMIIPOTpaMMaM—00pa30BaTeNIbHBIMIIPOTpaMMaMHauaIbHOr000111€r0,0CHOBHOT 000 IIIETOUCPEHETO
obmero oOpa3oBaHMsI, YTBEpPKIEHHBIM TpuKazoM MunmnpocBemenuss 0122.03.2021Nel15 (B
JIEHCTBYIOIIEH PETAKIUN);

[Tpukazom MunucrepctBa mnpocBemieHus: Poccuiickoit ®enepauuu ot 31.05.2021 r. Ne 287 «O6
YTBEPKACHUU (PeiepabHOrO TroCyAapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHJAapTa OCHOBHOTO OOILEro
00pa3oBaHus» (C U3MEHEHUSIMN);

[Ipuxazom MunuctepctBa npocsemienus Poccuiickoir @enepaumu ot 18.05.2023 Ne 370 "OG6
yTBEpKJIeHUHU (enepaibHOil  00pa3oBaTeNbHONM IMPOrpaMMbl  OCHOBHOI'O o0miero oOpazoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74223);

[Tpukazom MunuctepctBa mpocsemieHus Poccuiickoit @eaeparnuu ot 21.09.2022 1. Ne 858 «O6
YTBEPKACHUU (eAepalbHOrO MepeuHs YYEOHMKOB, JONYLIEHHBIX K HMCIOJIb30BAaHUIO MPHU peau3aliu
UMEIOIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMI0 OOpa30BaTeNbHBIX HNPOrpaMM HA4yaJlbHOIO OOIIEro,
OCHOBHOTO  00miero, cpemHero ooOmero o0pa3oBaHHs  OpPraHU3AIUSMHU,  OCYIICCTBISTIONIUMU
00pa30BaTENbHYIO0 JIEATEIbHOCTh U YCTAHOBJICHUS MPEJEIBHOIO CPOKa HCIOJIb30BAHUS HCKIIOUEHHBIX
y4eOHUKOBY;

3akoHoM Pecny6nuku Kpsim ot 06.07.2015 Ne 131-3PK/2015 «O06 oGpa3oBanuu B PecryOimke
Kppim» (¢ U3MEHEHUSIMHU U AOTIOJIHEHUSIMHU ),

ITpukaszom MunucrepcTBa o0pa3oBaHus, Hayku 1 Monoaéxku Pecryonuku Kpemv ot 27.03.2023
Ne 565 «O mpusHaHUM yTpaTUBLIMM CHUJy IpHKaza MuHHCTepcTBa 00pa30BaHUs, HAYKH U MOJIOAENKU
Pecniy6muku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeaeHHIO [elOBOM TOKYMEHTalluu B
rOCY/IapCTBEHHBIX M MYHULUIAIbHBIX JIOMIKOJBHBIX 00pa3oBaTeNbHBIX U 0011e00pa3oBaTEeNbHBIX
opranm3anusax Pecyonuku Kpeim). Pexxum nocryna: https:/www.krippo.ru/files/metod2024/24.pdf.

CII 2.4.3648-20 «CanuTapHO-3MHUEMHOJIOTHYECKHE TPeOOBAaHUS K OPraHU3alUsiIM BOCIHUTAHUS U
00yuyeHHs, OTIBIXA U 03JOPOBICHUSA JIETEH 1 MOJIOJICKIY;

CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAaHUS K 00ECIIEUEHHIO0 0€30I1acCHOCTH
U (n1n) 0e3BpeIHOCTH /1T YesloBeKa (PaKTOPOB CPe/ibl OOUTaAHUSY;

nucbkMoM MuHHcTepcTBa 00pa3oBaHus, Hayku M Mosoaexu PecmyOnuku Kpeim ot
18.06.2024 Ne 3780/01-14(00 yueOHbIX mIaHax o0meo0pazoBaTeabHbIX opranuzanuil Pecryomku Kpbim
Ha 2024/2025 y4eOHbIit TO1).

MetoandeckuMu peKoMeHIalusIMU 00 0COOEHHOCTSIX MpenojaBaHusi(PU3UKU B
o0uieo6pa3oBarenbHbIX opranunzanuax PecnyOnuku Kpsim B 2024-2025 yyeOHom roay

OcHoBHO# 00pa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO o01iero oopazoBanus (PI'OC),
yrBepxkaéaaon nmpukazom MBOY «Kopeusckas CIL» ot 29.08.2023 r. Ne 314(c u3MEeHEHUSIMN);

VY4eOHbIMH IIaHaMU OCHOBHOTO ob11ero oopazosanus (PI'OC) MBOY «Kopeusckas CILI»,
YTBEPKAEHHBIM NprKa3oM oT oT 27.08.2024 roga Ne 293;

[Tonoxxenuem o paboueii mporpamme yuebnsix npeameroB MbOVY «Kopeusckas CL»,
YTBEPKAEHHBIM ITpUKa3oM oT 29.08.2023 Ne 317.

B cooTBeTcTBHE C q)ejlepaJ'IBHI)IM rocy1apCTBEHHBIM O6p330BaT€J'II>HBIM CTaHAapTOM OCHOBHOI'O
06]1_[61" (O) O6pa3OBaHI/I$I y‘le6HLII>'I npeamMeT (((I)I/I3I/IK3)) BXOAUT B MMPECAMCTHYIO obmacth «EcTecTBeHHbBIE
HAaYKN» U ABJISICTCSA 00s13aTeJIbHEIM IJI1 U3Yy4YCHHA.


https://www.krippo.ru/files/metod2024/24.pdf

Copepxanne yueOHOTO MpeaMeTa «pu3ukay, npeacTaBieHHoe B paboueli mporpaMmme,
cootBercTByeT ®I'OC OO0, OPII npenmera «huzuka.

Y4eOHbIM MJIaHOM Ha U3yueHue GU3MKH B 7 Kiacce OTBOIUTCS - 68 4. 2 yaca B HEZIEN0), B 8
KJlacce oTBoAUTCA - 68 4. (2 yaca B Heneno), B 9 kiacce orBoautes - 102 4. (3 gaca B Hezento).

[Iporpamma opueHTHpOBaHA Ha HCIIOJIB30BaHUE yUeOHUKA!
[IporpamMma opreHTHpOBaHa Ha UCIIOJIb30BaHUE yueOHUKa: Pusuka. 7, 8, 9 kinacc / O. .
Kabapaun. — 7-e u3n. — M. : Ilpocsemenue, 2021.: wi. — (Apxumen). — ISBN — 978-5-09-078632-4.

Coaep:xanue yueOHOI0 npeamera
7 KJIACC

Paznen 1. ®usnka u €€ poJib B IO3HAHUM OKPYKAKIIEr0 MUpPa.

®duszrka — HayKa o npupoje. Apnenust npupoasl. UsnuecKue SBICHUS: MEXaHUYECKUE, TETIOBBIE,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

duznueckne BenuuuHbl. 3mepenne pusndeckux BennunH. Gusndeckue npubdopsl. [lorpemnocts
n3MepeHuil. MexxayHapoaHas CucTeMa eQuHULL.

Kak ¢u3uka u apyrue ecTecTBEHHble HAyKH H3ydaroT npupody. EcrecTBeHHOHaydHBI MeToA
MO3HAHUA: HAONIOJICHUE, TMOCTAHOBKA HAYYHOTO BOTMPOCA, BBIABIIKEHHWE THUIIOTE3, JKCIEPUMEHT IO
MIPOBEpKE TUIOTE3, O0bsICHEHHE HabMo1aeMoro siBieHus. Onucanne (pu3nueckux SBICHUM ¢ MOMOIIBIO
MOJIEIIEN.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbBIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®wusudueckwe NPUOOPHI W TPOIEAypa MNPSAMBIX HM3MEPEHUH aHAIOTOBEIM W IU(POBBIM

npudopom.

Jlabopamopmuwvie padbomut u onvimol.

1. Omnpenenenue eHbI AIEHUS ILIKAJIbl HU3MEPUTEIBHOTO prbopa.

2. W3mepenue pacCcTOSTHUM.

3. HsmepeHue o0bEMa XUIKOCTH U TBEPAOTO TEa.

4. Omnpenenenue pasmMepoB MalbIX TEIN.

5. H3mepeHue teMiepaTypbl IpH MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTUUKaA TEMIIEPATYPHL.

6. IlpoBeneHue ucciaenoBaHus MO MPOBEPKE T'MIIOTE3BI: JAJbHOCTH MOJETA IIAPUKA, IMYIIEHHOTO

TOPU30HTATIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BHICOTA ITyCKa.

Pasznea 2. IlepBoHayaibHbIe CBeJeHUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BeliecTBa: aTOMbI MU MOJIEKYJbl, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrkeHne yactul BemlecTBa. CBsA3b CKOPOCTH JIBHXKEHMSI YaCTHUIL C TeMIepaTrypoi. bpoyHoBckoe
nBrxkeHne, nuddys3us. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKHBAHUE.

ArperaTHblE COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH U TBEPABIX (KPUCTATHUECKHX)
Ten. B3auMOCBs3bp MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HabGmonenue OpOYHOBCKOTO JBHKCHHUS.

2. Habmoaenue nuddysuu.

3. HaOmromenue sBNeHUM, OOBSICHSIOMIUXCS NPUTHKEHUEM MM OTTAJIKMBAHUEM YaCTHIL

BELIECTBA.
Jlabopamopnwie pabomsl u onvimot.
1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHUEM (hoTorpaduii).



2.
3.

OMnBITHI 1O HAOTIOJICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OnBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

Paznea 3. /IBukeHue u B3aUMOJAeCTBHE TeJl.

Mexannyeckoe aBwkeHue. PaBHOMepHOE M HepaBHOMepHOe aBkeHue. Ckopoctb. CpenHss
CKOPOCTb IIPU HEPAaBHOMEPHOM JIBMKEHUU. PacuéT myTu 1 BpeMEHU ABH)KEHUS.

SIBnenne mHepuuu. 3akoH HMHEpUMU. B3auMopelicTBHE Tel Kak NpUYMHA W3MEHEHUS CKOPOCTH
JIBIKEHMsT Ten. Macca kak Mepa uHepTHocTH Tena. IlnoTHocTh BemecTBa. CBsA3b IUIOTHOCTH C

KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTBA.

Cuna xak xapakTepuCcTHKa B3auMoaencTBus Tei. Cuiia ynpyrocty u 3akoH ['yka. 3smepenue cuiibl
C TIOMOIIIBbIO TUHAMOMETpA. SIBJICHHE TATOTEHHUS W cuia TshkecTH. Cuila TsHKECTH Ha JAPYTHX IJIaHeTaX.
Bec tema. HeBecomocTh. CiioxkeHHe CUJI, HAIPABICHHBIX MO OJHON MpsiMOM. PaBHOIEWCTBYIOIIAS] CHIL.
Cuna tpenus. TpeHue CKOJIbXKEHUS U TPEHHUE MOKOA. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

1. HaOmoaeHnue MEXaHMYECKOTrO ABMKECHHMS Tela.

2. W3mepenue cKOpOCTH MPSIMOJIMHEMHOTO IBUKEHUS.

3. HaOmoneHue siBIIEHUS HHEPLIUH.

4. HaOmoneHne n3MEHEHHsI CKOPOCTH TIPH B3aUMOICHCTBUH TEII.
5. CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TEN.

6. CioxeHue cuil, HalpaBJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamopnwie pabomul u onvimot.

1.
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OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS (IIapuka B JKUIKOCTH, MOJAEIH
AIIEKTPUIECKOTO aBTOMOOWIIS M TaK Janee).

Omnpenenenue cpeHell CKOPOCTH CKOIBKEHHUs OpyCcKa WIH [IapuKa M0 HAKIIOHHOW TIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbITE, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTb pacTshkeHus (AeopManuu) MpYXKHHBI OT
MPUII0KEHHOM CHUJIBI.

OHBITI)I, JAEMOHCTPUPYIOIIHUE 3aBUCHUMOCTb CHJIBI TPCHHUSA CKOJBXCHHA OT BECa TCJIa U
XapakTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenne. CrnocoObl yMEHBIIEHUS M yBEIMUeHHs JaBiieHHs. JlaBneHue raza. 3aBUCHMOCTb
JMaBJICHHUS Ta3a OT o0BEMa, TemmepaTyphl. [lepemaua naBieHWs] TBEPABIMH TEJaMHU, KUAKOCTAMHU U
razamu. 3akoH llackansa. IImeBMaTHueckue MalIWHBL. 3aBHCHMOCTH JaBJICHUA XHUIKOCTU OT FJ'IY6I/IHI)I.
I'mapocratnueckuii napanokc. Coobmatoniuecs cocyabl. ['uapaBinueckue MeXaHU3MBbl.

AtMocdepa 3emnu u atMochepHoe naBieHre. [IpuunHbBI CyIEeCTBOBaHUS BO3AYITHOM OOOJOYKH
3emmmn. Omnwit  Toppuuerum. M3mepenune armocepHOTO MaBlieHHS. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uaMepeHust aTMocEpHOTO AaBIEHUSI.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromias (apXuMmeaoBa) CUia.

3akoH ApxuMmena. [InaBanue ten. BosagyxomiaBanue.
Hemoncmpayuu.

1
2
3.
4.
5
6

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATypBhl.

[lepenava naBiacHUS KUIKOCTHIO M TA30M.

Coobmaromuecs CoCyIbl.

I'unpaBnnyecknii npecc.

[TposiBnenue nercTBust aTMOC(EepHOTO aBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOMICH CHJIBI OT O00BEMA TOTPYKEHHOW YacTH Tela W TUIOTHOCTH
JKHUJIKOCTH.



7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue 1utaBaHusl TeN: IJIaBaHWE WIHM TOTPYKEHHE TeNl B 3aBUCUMOCTH OT COOTHOIICHHS
IJIOTHOCTEMN TEJa U KUIKOCTH.

Jlabopamopuwvie padbomut u onvimol.

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

2. OmnpeneneHue BHITATKUBAIONIEH CUJIBI, IEUCTBYIOINICH Ha TEI0, MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKHUBAIOUIEH CUIIbI, JAEUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT
Macchl Tena.

4. OmbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha TENO B
JKUJIKOCTH, OT 00bEMa MOTPYKEHHOMN B )KUIAKOCTh YAaCTH T€Ja U OT TUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHME JIOAKM M ONpelereHue e
TPy30H0BEMHOCTH.

Pa3pnen 5. Pa6ora m MOIIHOCTH. JHeEprus.

Mexanuveckas pabora. MOIIHOCTb.

[IpocTeie MeEXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWiio paBHOBECHs phIyara.
[IpumeHeHne mpaBuia paBHOBeCHUs pbluara kK ONOKy. «3omotoe mpaBmiio» mexaHukd. KIIJ[ mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusa. Kunernueckass v moTeHIMaibHas sHeprus. [IpeBpaliieHue ogHOTO BUa
MEXaHHYECKOM SHEPrUM B IPyTroi. 3aKOH COXPAHECHHS SHEPTHUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuwvie padbomot u onvimol.

1. Omnpenenenue pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKEHUH TeJla MO TOPU30HTAIBHON

MOBEPXHOCTH.

2. HWccnenoBaHue ycinoBUil paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHON IIIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIUU.
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8 KVIACC

Pasnen 6. TermioBble siBJ1eHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpur CTPOEHHMs BellecTBa. Macca u
pasMepbl aTOMOB W MOJeKyd. OIBIThI, TOATBEPKIAIONIME OCHOBHBIE TIOJOKEHHSI MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JXKUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramimdeckue wu
amopdubie Tema. OOBsICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE TOJOKCHHUM
MOJIEKYJIIPHO-KUHETUYECKOU Teoprr. CMauyuBaHWE M KalWJUISIPHBIE SIBJIEHUA. TemaoBOe pacllupeHue u
CXKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMXEHHUS 4YacTull. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEW JHEpPruM: Teruiornepeqada M coBeplieHue padoTel. Bumbl
TeTJIONepeIauy: TEIUIONPOBOIHOCTh, KOHBEKITUS, U3ITyUYCHHE.

KonmuecTBO TeruioTel. Y IenbHAsI TEIUIOEMKOCTh BEIIECTBA. TeII000MEH M TETUIOBOC PaBHOBECHE.
VYpaBHeHue TerioBoro Oamanca. [lnaBineHue W OTBepAeBaHHE KPUCTAIIIMUECKMX BEIIECTB. Y AeTbHAs
teryota tasieHus. IlapooOpasoBanme u koHmeHcamwms. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeidbHasi TEIJIOTa CrOPAHUSL.



[Tpunnumner pabotsl TeroBbix apurateneid KI1/] termnoBoro asuratens. TemnoBble ABUTaTeNd U
3alUTa OKPY>KarolIe Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAIICHHs YPHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

PN R

13.

Hab6mronenue 6poyHOBCKOTO JBUKEHUS.

Ha6monenue nuddysun.

Habmtoienue siBieHn cCMauMBaHUsI U KaMUJUISIPHBIX SBJICHUM.

HabnroeHue TerioBoro pacumpeHus Tell.

V3MeHeHne 1aBiIeHHs ra3a pu N3MEHEHUH 00bEMa U HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuia U3MepeHus: TEMITEPATYPHI.

Bunael reruionepenayn.

OxunaxieHre npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepieHUN paOOTHl BHEITHUMH CHIIAMHU.

. CpaBHEHUE TEIIIOEMKOCTEN PA3JINYHBIX BEILECTB.
. Habmonenue kunexus.
. Habnronenue noctosiHCTBA TEMIIEpaTyphl MIPU TUIABJICHUU.

Mojenu TEeIUIOBBIX ABUTATENEH.

Jlabopamopnsie pabomel u onvinol.

Nk W=

10.
11.
12.
13.

OnbITHI 110 OOHAPYKEHUIO ACUCTBUS CHUIJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAIOB IIOBAPEHHOM COJIM WIJIM caxapa.

OnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITMPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
Omnpenenenue JaBleHUs BO3AyXa B OAJUIOHE IIIPHIIA.

OMnBITI, TEMOHCTPUPYIONINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT €ro o0béMa M HarpeBaHus
WJIU OXJIAJKICHUSL.

[IpoBepka  TUMOTE3Bl  JIMHEWHOW  3aBUCHMOCTH  JUIMHBI  CTOJIOMKAa  JKHJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphbl.

HaOmoienne n3MeHeHus: BHYTPCHHEH dHEPTHH Tella B Pe3yiIbTaTe TEIIoNnepeaadyu U paboThI
BHEILIHUX CHJIL.

UccnenoBanue sSiBIEHUS TEIIIOOOMEHA TIPH CMEIIIUBAHUH XOJIOTHON U TOPSIYEH BOJIBI.
OnpeneneHre KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIOOOMEHE C HarpeThiM
METaJUIMYECKUM UIHHIPOM.

Ornpezenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

Hccnenosanue mponecca ucnapeHusl.

Omnpenenenne OTHOCUTENBHOM BIaKHOCTU BO3/yXa.

Omnpenenenne yieabHON TEIUIOTHI TUIABJICHUS JIbJA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tei. J[Ba poja 3JIeKTpUYecKuX 3apsaaoB. B3anuMoaencTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHUIIBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TeJ OT BEIUYMHBI 3apsiioB U PACCTOSHUS
MEXIy TeJIaMu).

Onekrpuueckoe mnone. Hanpskx€HHocTe anekTpudeckoro mnois. llpuHuun cynepno3unuu
AIIEKTPUYECKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu siexTpuyeckux 3apsaoB. DJIEMEHTApHBIA AyeKTpudeckuil 3apsan. CTpoeHHe aToma.
ITpOoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. MICTOYHMKH MOCTOSIHHOTO
TOKa. JIeHCTBUS AJIEKTPUUECKOro TOKa (TEMoBOe, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHH TOK B

KHUIKOCTAX M ra3ax.



Onexkrpuueckas Lenb. Cuia Toka. DiekTpuueckoe HampspkeHue. COonpoTHBIIEHHE NPOBOJHHUKA.
VYnenbHOe comnpoTuBieHHE BemiecTBa. 3akoH Owma s yuvactka unenu. [locnepoBarenbHoe u
[apajuIeJIbHOE COEIMHEHUE POBOIHUKOB.

Pabota m MoUIHOCTH 3JeKTpudeckoro Toka. 3akoH Jlkoyns—JIeHma. DneKTpuueckue Ienu |
OTpeOUTENH IEKTPUUYECKOM 3Heprun B 6bITy. KopoTkoe 3ambikaHue.

[locTosiHHBIE MarHUTHL. B3aumMoneicTBUE MOCTOSTHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoe
noJsie 3eMJIM U €ro 3HaueHHe I kKM3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MOJIe 3JIEKTPUYECKOTO
ToKa. [IpruMeHeHne 371eKTpOMarHuToB B TeXHUKE. JlelicTBUE MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
ONEeKTPOABUTATEb OCTOSIHHOTO TOKA. VICIIo/Ib30BaHNe JIEKTPOIBUraTENEH B TEXHUUECKUX YCTPOMCTBAxX
Y Ha TPaHCIOPTE.

Onbrtel @apajnes. SBneHue sreKTpoMarHuTHOM MHAYKIMU. [IpaBuiio Jlenna. DnexTporeHeparop.
CriocoObl TMOJTy4eHUsI AJIEKTPUUYECKOW SHEPruu. DJEKTPOCTAHLUHUU Ha BO300HOBIISIEMBIX HCTOYHUKAX
SHEPIHH.

Hemoncmpayuu.

DnexTpu3anus Tell.
JIBa poia 3MeKTpUYECKUX 3apsI0B U B3aUMOJCICTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuuecKas HHIYKIIMSL.
3aKOH COXpaHEHMs SIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKY M TUATIEKTPUKH.
MonenupoBaHue CUIOBBIX JTUHUH 3JEKTPUUECKOTO MOJIS.
W cTouHMKN TOCTOSIHHOTO TOKA.
JleficTBHS 3EKTPUUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KUIKOCTH.

. I'a30BBI1 paspsn.
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. U3mepenue cuibl Toka aMIepMeTpoM.

. I3mepenue 211eKTpuyecKoro HanpsHKEHUs: BOJTBTMETPOM.
. PeocTtaT u Mara3uH conpoTHUBIICHUA.

. BSaHMOHeﬁCTBHC IIOCTOSTHHBIX MArduToOB.
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. MonenupoBaHne HEBO3MOKHOCTH Pa3/IeNICHNUS TTOJIFOCOB MarHMTa.
. MozennpoBaHne MarHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB.

. OneIT DpcTena.

. MaruutHoe 1moJse Toka. DJIeKTPOMarHur.
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. JleiicTBME€ MarHMTHOTO MOJISl Ha MPOBOJHUK C TOKOM.

. DIIEKTPOBUTATENh TOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 2JIEKTPOMArHUTHONW WHAYKIIHH.

. OnbrTer @apages.

. 3aBUCUMOCTh HamlpaBlIeHU HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €ro BOZHUKHOBEHUSI.
25. DnexkTporeHeparop MoCTOSHHOTO TOKA.

Jlabopamopnvie pabomsl u onvimot.

1. OmnbITHI IO HAOTIOACHUIO DIEKTPU3AINH TET UHAYKINEH U IPH COMPUKOCHOBEHHH.
2. HccnepoBanue AEMCTBUS JIEKTPUUECKOTO MO HA TPOBOJHUKH M TUAJIEKTPUKH.

3. CoOopka u mpoBepka pabOThI AEKTPUICCKON IEMU TTOCTOSTHHOTO TOKA.

4. HW3mepeHue v peryJMpoOBaHUE CUJIbI TOKA.
5

6
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N3mepenne u peryaupoBaHie HAMPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO 4Yepe3 pe3UCTOp, OT CONPOTHBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha pe3UCTOpeE.



7. OmnbIThl, TEMOHCTPUPYIOLINE 3aBHUCHUMOCTb JIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOLIaJH MONEPEYHOr0 CEYEHHs U MaTepuraa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN TMPU IOCIEJOBATEIbHOM COECIUHEHMM JABYX
PE3UCTOPOB.

9. IIpoBepka nmpaBwiia JIsl CUIIBI TOKA IIPH MMAPATUIETIEHOM COETMHEHUH PE3UCTOPOB.

10. Ompenenenuie pabOThI TEKTPHUUECKOTO TOKA, HAYILETO Yepe3 pe3ucTop.

11. Onpenenenne MOUTHOCTH AIIEKTPUUECKOTIO TOKA, BBIIECIIAEMON HAa PE3UCTOPE.

12. ViccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UIYILIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEM.

13. Onpenenenune KIIJ/I narpeBarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO I0JI TOCTOSIHHBIX MarHUTOB MPU UX OOBEAVMHEHNUHN U Pa3/IEICHHUH.

16. UccnenoBanue OeUCTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS KAaTyIIKH C TOKOM M MAarHuTa
OT CHJIBI TOKA U HAaIIPABJICHUS TOKA B KaTyLIKE.

18. M3yuenue neiicTBUS MarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 u3yuyeHue padoThl AJIEKTPOABUTATEIS.

20. Uzmepenne KIIJ] anekTpoaBUraTebHOM yCTAaHOBKH.

21. OnbITEl IO UCCIIEOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHIYKIMH: UCCIIEI0BaHUE N3MEHEHUN
3HAYEHHUs U HAIIPABIICHUS UHIYKIIHOHHOTO TOKA.
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Pa3znen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTD
MEXaHMYECKOI0 JBHKEHUS. PaBHOMEpHOE NpsAMOJIMHENHOE ABHKeHUE. HepaBHOMEpHOE NPSIMONIMHENHOE
nBikeHue. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JIBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBkeHue. CBoOogHOe mazeHue. ONbITHI
lanunes.

PaBHOMepHOE NBHXKEHHE IO OKpY>KHOCTH. [lepron m wactora oOpamienus. JluHeliHas U yriioBas
ckopoctu. LleHTpocTpeMHuTenbHOE yCKOPEHHE.

[TepBoiii 3axkoH Hprotona. Brtopoit 3axkoH Herotona. Tpertuit 3akon Herotona. Ilpuniun
CYIIEPIIO3HUIMHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHUS CKOJIbXEHHUS, CHJIa TPEHHs MOKOS,
JIPYyTHE BUbI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHPHOTO TSATOTEHUS. YCKOPSHHE CBOOOIHOTO TajeHus. J[BrkeHue
rmanet Bokpyr CousHia. [lepBas kocMuueckas ckopocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpeIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecT.

Nmnynsc Tena. MI3Menenne umnyibca. UMIynbe cuibl. 3aKOH COXpAHEHHs UMITyJibca. PeakTuBHOE
JIBUOKEHUE.

Mexanndeckasi paboTa U MOITHOCTh. PaboTa CHUI TSHKECTH, YIPYTrocTH, TpeHus. CBA3b SHEPTUU U
pabotel. [loTeHmanpHast SHEPrUs Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHmanpHas sHeprust
cxaroll npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHUECKON HSHEPrHMM. 3aKOH COXpPAaHEHUS
MEXaHHYECKON SHEPIHUHu.

Hemoncmpayuu.

1. HaOnrogeHune MEXaHMYECKOTO JABIKEHUS TeJla OTHOCUTENBFHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHME NIyTE€N U TPACKTOPHUM ABMKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
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7.
8.
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10.
11.
12.
13.
14.
15.
16.

M3MepeHne cKOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHMSL.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUSI.

Habnronenue MBUKEHUS Tela 10 OKPYKHOCTH.

Habmoienne MexaHM4eCKHUX SBJICHHM, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUHU OTHOCUTENIbHO KaOuHeTa (hU3HUKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MacChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmroienue paBeHcTBa CHIT TP B3aUMOJICHCTBUH TETI.

M3meHeHune Beca Tea Ipy yCKOPEHHOM JBUKEHUU.

Ilepenaya uMysbca npyu B3aUMOJEHCTBUM TEI.

[TpeoOpa3zoBaHus SHEPTUH PU B3aUMOAEHCTBUH TEJl.

CoxpaHeHMe UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Habntoienue peakTHBHOTO ABM)KEHUS.

CoxpaHeHre MEXaHHMYECKOI YHEPTUU TIPU CBOOOTHOM MAJCHUU.

CoxpaHeHHe MEXaHUYECKOW SHEPTUH NPU JBUKEHUU Tela MOJ AEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimot.
1.
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KoHcTpyupoBaHue TpakTa Juis pa3roHa U JalbHEHIIEro paBHOMEPHOTO JBM)KEHUS IIapuKa WITH
TCIICKKU.

Onpenenenue cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WIIM JBWKCHHS HIapHKa 10 HAKIOHHOM
IUTOCKOCTH.

OmnpezneneHre yCKOpPEHUs TeJa IMPH PaBHOYCKOPEHHOM JBIDKEHHUH TT0 HAKIIOHHOH TTOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHHM NpPU PAaBHOYCKOPEHHOM [BIDKCHHH 0e3
HavyaJIbHOI CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIK MPU PABHOYCKOPEHHOM JBM)KEHUHU 0€3 Ha4aJbHON CKOPOCTH MYyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.
HCCHCI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUA.
Omnpenenenne KodhHUITUESHTA TPCHHUS CKOITBKCHHUS.

Omnpenenenne xECTKOCTH TPYKHUHBL.

Onpenenenne pabOTHl CUIBI TPEHHUS MPU PABHOMEPHOM JBHKCHHUH TeJa MO TOPU30HTAIBHOU
MIOBEPXHOCTH.

Omnpenenenne pabOTHI CUITBI YIIPYTOCTH TPH MOIBEME I'Py3a ¢ UCTIOIB30BAHUEM HETIOIBH)KHOTO
U TIO/IBMYKHOT'O OJIOKOB.

11. 3yyeHue 3aKOHa COXPAaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue KoJje0aHUA ¥ BOJTHBI.

KonebarenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: TIEPHOI, YACTOTA, aMILTUTY/IA.
MareMaTuyecKkuii ¥ Py>KUHHBIA MasSTHUKH. [IpeBpalienne s3Hepruu mpu KojieOaTeIbHOM JIBH)KCHUH.

3aryxatomue konebanus. BeiHy)neHHbIe KoteOanus. Pezonanc. Mexanndeckue BosHbI. CBOMCTBa
MexaHu4ecKkux BONH. [IpomonbHble © TmoOMepedyHble BOJHBL. JlnMHAa BOJHBI M CKOPOCTh €€
pacnpocTpaHeHHs. MexaHHuecKre BOJIHBI B TBEPJOM TeJle, CEHCMUUECKHUE BOTHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmonenne xoneOaHMil TEN MO IEHCTBHEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHue BIHYKIECHHBIX KOJICOAHHUI 1 pe30HaHca.

4. PacrmpocTpaHeHHE TPOIOJIBHBIX U TIONIEPEYHBIX BOJH (HA MOIECTIH).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUH PE30HAHC.

Jlabopamopnvie pabomsl u onvimot.



1. OmpeneneHue 4acToThl U epuoaa KojaeOaHU MaTeMaTHUECKOro MasiTHUKA.
2. Ompenenenue 4acTOThI U EpUoOJa KoJIeOaHUH MPYKUHHOTO MasgTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH NEpHOAA KOjieOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT JJIMHBI
HUTH.
4. MHccnenoBanue 3aBUCUMOCTH MEepUOa KOJIeOaHUW MTPYKMHHOTO MAasITHUKA OT MacChl Tpy3a.
5. TIpoBepka HE3aBUCHUMOCTH Meproia KoneOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHUCHUMOCTh TMEpHOAa KoNeOaHWH MPYKUHHOTO MasTHHKA OT
MAacchl Ipy3a 1 )KECTKOCTH MPYKUHBI.
7. W3mepeHue ycKOpeHHsl CBOOOIHOTO MMaIeHUsI.
Pa3nes 10. DeKTpoMarauTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE I0Jie. DJEKTPOMarHUTHble BOJIHBI. (CBONCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ixana 3meKTpOMarHuTHBIX BOJIH. VICIIOIB30BaHNE 2JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3H.
DJeKTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BomnHoBbI€ CBOMCTBaA CBETA.
Jlabopamopnwie pabomsl u onvimot.
1. VI3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TelIe(OHA.
Pa3nes 11. CBeToBbIe siBJICHUS.
JlydyeBas monens cBeta. Mctounnku cBeta. [IpsMonuHeliHOE pacnpoCTpaHEHHUE CBETA. 3aTMEHUS
Connua u Jlynel. Otpaxenue cBeta. [1mockoe 3epkano. 3aKkoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH mnperomiieHUs cBeta. [lonHOe BHyTpeHHEE OTpa)KeHUE CBeETa.
Hcnonbs30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox myueit B nun3e. Ontudeckas cuctema (oToamnmapaTa, MUKpOCKoNa U Teneckona. ['ma3
KaK OITHYECKasi cCucTeMa. bIM30pyKoCTh U 1aIbHO30PKOCTb.
Pasznoxxenue Oenoro ceera B crektp. OnbiTel HbtoToHa. CriokeHHE CHEKTpPaJIbHBIX IIBETOB.
Jucnepcus caera.
LHemoncmpayuu.
[IpssMonuHEHOE pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tomryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBOI.
Xona myueil B cobuparolieil JnH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tomyuenue n300pa>keHNiA ¢ TOMOIIIBIO JTHH3.
9. Tlpunnun neiictBus ¢oToanmnapara, MUKpOCKOIa U TEIECKOIIA.
10. Moxenb riiaza.
11. PaznoxeHnue 0enoro cBera B CIEKTP.
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12. [TomyueHue 6enoro CBETA MPHU CIOKEHUH CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIyya OT YIJia MaJeHHUs.

2. H3ydeHue XxapaKTEpUCTHK U300paXKeHUS MIPEMETA B TNIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH yTjla MPETOMIIEHUS! CBETOBOTO JIyda OT yIJla MaJeHusl Ha FpaHule
«BO3JLyX—CTEKIIO».

4. Tlomyuenue n300pakeHUN C TOMOIIBIO COOMPAIOIIEH TUH3HI.
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Onpezaenenue GOKYCHOIO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMparoIei JINH3BI.
6. OnbITHI IO PA3IOKEHHUIO OEJIOT0 CBETA B CIIEKTP.



7. OmBITBH IO BOCHPUATHIO 1IBETA MTPEIMETOB MPHU UX HAOIIOICHUH Yepe3 IIBETOBBIE (DUIBTPHI.
Pasnen 12. KBantoBble siBJeHUSsI.
OnbiTel  Pesepdopna m mumanerapHas Mmojnenb aroma. Moxens atoma bopa. Hcemyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEeYaTbIe CIIEKTPHI.
PannoaktuBHOCTE. Anbda, O6eta- m ramma-m3nydeHus. CTpoeHue atoMHOTO snpa. HykmonHas
MoJieIb aTOMHOTO sapa. M3oTomnsl. PannoaktuBHbie mpespamienus. [lepuoa nomypacmnana aTOMHBIX sep.
SnepHble peakiy. 3aKOHbI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO UHCEN. DHEPIHsl CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ Hepruu. Peakuuu cuntesa u aenenus sjaep. Mcrounuku snepruu ConHia v 3BE311.
Snepnas snepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JIyYEHUI Ha )KMBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3Ty4YEeHHSI U TIOTJIONICHUSI.
CriekTphbl pa3MYHbIX Ta30B.
CnekTtp Bosopoa.
Habmonenue TpexoB B kamepe BuiibcoHa.
Pabota cuéruyrka HOHU3UPYIOMINX U3TYUCHHIH.
Perucrpatnus uznydenust IpUupoOAHBIX MUHEPATIOB U IPOTYKTOB.
JIaﬁopamoprle padomul u onvimol.
1. HabnroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TYUCHHSI.
2. HccnenoBaHue TpPEKOB: H3MEpPEHHE DSHEPIUM YaCTUIBl IO TOPMO3HOMY IyTH (1O
dboTorpadusim).
3. H3mepeHue paanoakTUBHOTO (poHA.
IHoBTOPUTEIBbHO-0000 AN MOYJIb.
[ToBTOpHUTENHEHO-0000IIAIONINI  MOAYJIb TpEAHA3HAueH J[JIg CHUCTEeMaTH3alMu M 00O0OIIeHUS
MPEIMETHOTO COJEPXKAHUS U ONbITAa JEATEIILHOCTH, MPUOOPETEHHOTO MPH WU3YYEHUH BCETo Kypca
¢bu3MKKM, a Takxke AN TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy Mo (u3uke s
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o0yJaromuxcs, BEIOPAaBIINX 3TOT YUEOHBIH MPeIMeT.

IIpyn uM3ydeHHH AAHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJBI JCATEIBHOCTH, Ha
OCHOBE KOTOpBIX OOecneumBaeTcs JOCTHKEHHE IPEIMETHBIX M METalpeIMEeTHBIX IUIAHUPYEMbIX
pe3ynbTaToB 00y4eHHUs, POPMUPYETCS] €CTECTBEHHOHAYUHASTPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJICHUI MPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBACHATH (PU3NUYECKUE SIBICHUS,
IIPUMEHSS [TOJIyYCHHBIE 3HAHMsI, PEIIATh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.

[IpuHIMNINATBHO [OEATEIbHOCTHBIM XapakTep NAaHHOIO pasfella pealiu3yercs 3a CY4ET TOro, 4To
oOyyaromuecs BBIIOIHSIIOT 3aJaHNs, B KOTOPHIX UM IPe/JIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHWM pacro3HaBaTh U HAay4yHO OOBACHATH (pU3MUECKUE SIBICHUS B
OKpPY’KaIoIlleH PUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOABI UCCIEN0BaHUs (U3NUECKUX SBICHUH, B TOM YHUCIIE Ul IPOBEPKU
TUIIOTE3 U MOJIyYEHHS TEOPETUUECKNX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOoJiee Ba)KHBIX JOCTH)KEHHI COBPEMEHHBIX TE€XHOJIOTHH, Hampumep,
IIPAKTUYECKOTO MCIOIb30BaHMs Pa3IMYHBIX MCTOYHMKOB DHEPIMU HAa OCHOBE 3aKOHA NPEBPALLEHUS U
COXPaHEHUs BCEX U3BECTHBIX BUIOB JHEPIUH.

IInanupyemblie pe3yabTaThbl 0CBOCHUSI Y1e0OHOI0 NpeaMeTa

N3yuenne (QU3MKKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS HANPABICHO Ha JIOCTHUIKECHUE
JIMYHOCTHLBIX, MCTAITPEAMCTHBIX U IMTPEAMCETHBIX 06pa3OBaT€J'IBHI)IX PE3YIbTATOB.

B pesynbrate m3zyueHus (pU3MKH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHHs y 00ydaromierocs
OynyT copMHUpOBaHBI CIIETYIOIIHE JINIHOCTHBIE PE3YIBTAThl B YaCTH:



¢ 1) naTPHOTHYECKOI0 BOCIINTAHMSA:
*  NpOsBIEHHE MHTEPECa K HCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHICKOI (hH3NUECKOH HAyKH;
*  [[EHHOCTHOE OTHOIICHHE K JOCTHKEHHAM POCCHHCKUX yUEHBIX-(PU3HKOB;
® 2) rpaxkIaHCKOro v JyXOBHO-HPABCTBEHHOI0 BOCIMTAHMSA:
*  TOTOBHOCTh K AKTMBHOMY YYACTHIO B OOCYXJICHMM OOIIECTBEHHO3HAYMMBIXH STHUECKUX MPOGIIEM,
CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUHN (PU3HKHY;
e  0CO3HAHHE BAXXHOCTH MOPATLHO-3THUECKHX IPUHIIUIIOB B JESATEIHHOCTH YUSHOTO;
3) 3¢cTeTHYEeCKOro BOCIIUTAHMS:
*  BOCHPHATHE SCTETHUYECKHMX KAueCTB (PM3UUECKOI HAYKH: e TApPMOHMUYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MIO3HAHHUS:
e  0CO3HaHWE LIEHHOCTH (PM3MUECKOHl HAYKH KAaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHpA, OCHOBBI
Pa3BUTHS TEXHOJOTUHN, BAKHEUILIEH COCTABIISIIONIEN KyIbTYpPHI;

®  pa3BUTHE HAy4HO 0003HATENLHOCTH, MHTEPECca K UCCIIeIOBATEIBCKOM NeATeTbHOCTH;
5) popmupoBaHusi KyJbTYPHI 310POBbSI M IMOLHMOHAJIBLHOTO 0J1ATONOTYYHSI:

- OCO3HAHHE LEHHOCTH 6E30MaCHOro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOXHOCTU TMPaBHJI OE30MACHOTO TOBEICHUS Ha TPAHCIOPTE, HA JOpPOrax, C JJIEKTPUYSCKUM U
TEIUIOBBIM 000PYTIOBAaHUEM B IOMAIITHUX YCIIOBUSX;

°« c(hOpMUPOBAHHOCTH HaBbIKa peiekcuu, MPU3HAHUE CBOCTO MpaBa Ha OMIMOKY U TAaKOTO JKe MpaBa y
JPYTOTo YeJIOBEKa;

® 6) TPYAOBOIO BOCIIMTAHMSA:

e aKTHBHOE y4acTUE B pEIIEHUH TMPaKTHUYeCKUX 3aJad (B paMKax CeMbU, 00pazoBaTEIbHOM
OpraHU3alllH, TOPOAa, Kpasi) TEXHOJOTHUECKOW U COITMAIbHOM HAINPaBJIEHHOCTH, TPEOYIOIIMX B TOM
grciie ¥ GU3NIECKUX 3HAHUM;

o« UHTEpeC K MPAKTHUECKOMY M3YUYCHHIO PO ecCcHil, CBSI3aHHBIX ¢ (PU3UKOI;

* 7)3K0JOTMYECKOr0 BOCIIMTAHMS:

°« OpUCHTAIMS HAa MPUMCHEHHE (DU3MUECKUX 3HAHWHU I PEIICHUs 3a7ad B O0JIACTH OKpYKaroIIen
Cpebl, TUTAHUPOBAHUS ITOCTYTIKOB 1 OIICHKH WX BO3MOYKHBIX TTOCIICJICTBUN ISl OKPYIKAIOIIEH CPEIbL;

e 0CO3HAHHE III00ATBHOTrO XapakTepa dKOJOTHICCKHUX TPOOJIEM U IyTeH MX PeIIcHHUS;

e 8) aganTanum K U3MEHSIIOIMMCS YCJIOBUSM COLHAJBHOI U NPUPOIHOI Cpeabl:

°« MOTPEOHOCTh BO B3aMMOJICHCTBHM TIPU BBIMTOJTHECHUH HCCIICIOBAHUM M TMPOCKTOB (DH3NUECKOM
HAMPAaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

*  [OBbILICHHE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO AeSITeIbHOCTh;

o« MOTPEOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHHA, B TOM 4YHUCIIe (HOPMYJIHPOBATH HJIEH, MOHSITHS,
THIOTE3bI 0 QU3NUYECKUX OOBEKTAX U SIBJICHUSX;

*  0CO3HaHHE Ne(UIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 0071aCTH (PU3HKH;

o« TUTAHUPOBAHHUE CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NICCKUX 3HAHHUIA

°« CTpEeMJICHHE aHAIM3UPOBATh U BBISBISATH B3aMMOCBSI3H MPHUPOJBI, O0IIECTBA U YKOHOMHUKH, B TOM
YHUCJIEC C UCTIOh30BaHUEM (PU3NYECKUX 3HAHU;

*  OLEHKA CBOMX JCHCTBHil C y4ETOM BIHSIHHSI Ha OKPYKAIOIIYIO CPEAy, BO3ZMOXKHBIX TI00aBbHBIX
MOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBOCHHS MporpaMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Yy
oOyuarorierocst Oyayt chopMupoBaHbl MeTaNpeIMeTHbIE Pe3YJIbTaThl, BKIIOYAIOIINE T03HABATEIIbHbIC
YHHBEpCAJIbHbIE Yy4eOHbIC JICHCTBUS, KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Y4eOHBIE JCHCTBUS,
perynsTHBHbIE YHUBEpCAIbHbIE YdeOHbIE 1EHCTBHA.



ITo3HaBaTebHBIE YHUBEpPCAJBHBIC y‘{eﬁl-ll)le JeHCcTBHUA

Ba3zoBrble Jjornueckue neicTBu:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBbIM MpHU3HAK KiIacCU(UKALMK, OCHOBAaHUS s OOOOLIeHUs WU
CpaBHEHMUS,

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHMsS B paccMaTpuBaeMbIX (pakTax, HTaHHBIX W
HaOJII0ICHUSAX, OTHOCSIIMUXCS K (PU3MUECKUM SBICHUSM;

BBISABJIATE MPUYUHHO-CIICACTBCHHBLIC CBA3U IPU U3YUCHUH (1)I/ISI/II-ICCKI/IX SIBICHUM H mponeccoB,
ACJIaTb BBIBOJABLI C HCIOJB30BAHHUEM ACAYKTHBHBIX W HWHAYKTHUBHBIX YMO3aKHIOquHﬁ,
BBIJIBUT'aTh TUIIOTE3bI O B3AaUMOCBSA3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3uueckoi 3aaayu  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB PELICHHUs, BHIOOp Hambosiee MOIXOASILIEr0 C yYETOM CaMOCTOSTENBHO
BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBbie ncciienoBarebcKue 1eliCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT TIO3HAHHUS;

NPOBOJIUTH II0 CaMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (U3NIECKUN
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0OBAaHIE (PU3NUYECKOTO SBJICHUS;

OLICHUBaTh Ha NPUMEHMMOCTb M JOCTOBEPHOCTb MH(MOpPMAIMIO, TOIY4YEHHYIO B XO€
HCCJIEIOBAHMSI MJTU DKCIIEPUMEHTA;

CaMOCTOATENIbHO (OpMYyJIHpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM IpPOBEAEHHOTO
HaOJII0/IeHUS, OIIbITA, NCCIICOBAHMS;

IPOTHO3MPOBATh BO3MOXKHOE JayibHEilmee pa3BuUTHE (U3NYECKUX TIPOLECCOB, a TaKXKe
BBIJIBUTATh TPEATIONIOKEHHS 00 X Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

NPUMEHSTH PAa3TUYHBIE METOJIbI, HHCTPYMEHTHI M 3alIPOCHI IIPH TIOUCKE U 0TOOpe MH(pOpMaIUu
WM TAHHBIX C YUETOM MPEIOKEHHON yueOHOM (PU3NUECKOr 3a/1auu;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIUIO PA3IMUHBIX BHJIOB U
dbopM npeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaNbHYIO (QOpMy MpeAcTaBlieHUs UHGOpMalUU U
WITIOCTPUPOBATD pelIaeMble 3a/1a4l HECIOKHBIMH CXEMaMHM, TUarpaMMaMu, HHOM rpaduKoi u
X KOMOUHAITHSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBHUA:

B XOJe OOCYXJCHHs y4eOHOro MaTrepuasa, pe3ysIbTaTOB JIA0OPATOPHBIX PabOT W IMPOCKTOB
3aJaBaTh BOINPOCHI MO CYHIECTBY OOCYKTAaeMOW TeMbl U BBICKA3bIBATH WIEH, HAIlleJICHHBIE Ha
peleHne 3aa9u 1 Moiep kanue 01aroxenaTeIbHOCTH OOICHHUS;

COTIOCTABJISITh CBOM CYXACHHUS C CYXKICHHSIMH APYTUX yYAaCTHHUKOB IUAlIOra, OOHApYy>KHUBATh
pas3iryuue ¥ CXOJICTBO MO3UIINKI;

BBIPpAXKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

nyOJIMYHO TPEACTaBIATh PE3YNbTaThl BBIMOTHEHHOTO (U3NYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

NOHMMAaTh M MCHOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HWHIAUBUAYAIbHOM pabOThl Mpu
pEIICHIN KOHKPETHOM (PHU3HUECKOM MPOOIEMBI;

MIPUHUMATE LEIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH HGﬁCTBI/IfI o eé JOCTHXKCHHUIO.
pacmpenensith poiu, oO0CYXKIaThb MPOIECCHl U PE3yNbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JIIOJICH;



BHITIONHATH CBOKO 4acTh paboOThl, JOCTUTash KadeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTHUMH YJICHAMU KOMAaH/IbI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMIMI TPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHLHO
c(hOpMyJIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcaabHble y4eOHbIe AelicTBUSA

Camoopranuzaumus:

BBISIBIISATH MPOOJIEMBl B JKMU3HEHHBIX M YYEOHBIX CUTyalUsX, TpeOYIOIUX AJs pelieHHs
bu3nyecKux 3HaHMIA;

OpUEHTHPOBATHCS B PANIMYHBIX MOJXOAAX HNPHUHATHS pEIICHUH (MHIMBUIYaJbHOE, NPHUHSITHE
pEIIeHHs B TPYIIe, TPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO ~ COCTaBIISATh ~ AJITOPUTM  pelieHuss (U3MYecKoil 3ajaud WiIM  IUIaHa
UCCIIEIOBaHU € Y4YETOM HMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBaTh MpeaaraeMble BapuaHThbl peICHHIA;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLHMOHAJbHBINA HHTEJIEKT:

JaBaThb aICKBAaTHYIO OLCHKY CUTyalliu U MpeajiaraTh IjiaH eé HU3MCHCHUA,

OOBSACHATH NPUUUHBI JTOCTHXKEHUS (HETOCTHKEHHS) PE3yIbTaTOB JAESTEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JCATCIBHOCTH (B TOM 4YHCJIE B XOJ BBIIIOJTHCHUSA (1)I/ISI/I‘ICCKOFO
UCCIIC/IOBAHHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, M3MCHUBIIHMXCS CHUTYaIlWH,
YCTaHOBJICHHBIX ONMTUOOK, BOSHUKIINX TPYTHOCTEIH;

OLCHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LHCJIU U YCIIOBUAM,

CTaBUTH ce0s Ha MECTO JPYroro 4yeioBeKa B XOJ€ CIOopa WIH JAUCKYCCHU Ha HAYYHYIO TEMY,
IMOHMMAaTb MOTHBBI, HAMCPCHUSA U JIOTUKY APYIroro,

NpU3HABaTh CBOE MPABO HA OMIMOKY NPHU PEelIeHHH (PU3UUECKUX 33a/1a4 WIN B YTBEPKACHUSIX HA
HayYHBIE TEMBI U TaKOE JKe MPaBO APYTOTo.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOydenus B 7 kJjiacce ImpeIMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXaTb
c(OPMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHUH:

HUCIIOJIB30BAaTh IIOHSTHUA: q)HSI/I‘ICCKI/Ie U XUMHYCCKUE ABJIICHUA, Ha6J'II-OI[eHI/I€, 9KCIICPUMCHT,
MOJCJIb, TUIIOTE3a, €ANMHHUIIbBI (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA, arperaTHbIC COCTOSHHA
BemiecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBI)XKECHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJCHCTBYIOIIAS CHIA, IehopMarus
(ynpyrasi, miacTu4eckas), HEeBECOMOCTb, COOOIIAIOINECS COCY/IbI;

pa3nnyath sBieHUS (nudQys3us, TEIIOBOE JBMKCHHE YAaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBUOKEHUE, HEPABHOMEPHOE JBH)KCHUE, UHEPLUS, B3aUMOJICUCTBUE TEJ, PABHOBECHUE TBEPIBIX
TeN ¢ 3aKpeIIEHHOW OChIO BpAIlleHUS, Mepeaaya AaBlIeHUs] TBEPIBIMU TEIaMH, KUAKOCTIMU U
razamu, atMocepHOE IaBJICHWE, IUIaBAaHUE TeJ, MPEBPAIICHUS MEXaHWYCCKOW DHEPTHH) TIO
OMUCAHUIO HX XapPaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC
(bu3HYecKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBJICHHHM B OKpY’KaloIEeM MHpE, B TOM
yuciae (Gusnyeckre SIBICHHS B MPHUPOJIE: MPUMEPHI IBMKEHUS C PA3IMYHBIMH CKOPOCTSIMHU B
KUBOW WM HEXHBOW IPHPOJE, JCHCTBHE CHJIBI TPCHHUS B TPUPOAC M TEXHHKE, BIHSHUC
aTMOC(EepHOTro JaBJICHUS Ha KUBOW OpraHM3M, IUIaBaHUE pPHIO, pplyard B TeJie 4YeJIOBEKa, MpU



TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/Jady B y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) (GU3HYECKUX SIBICHUN;

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBICHUS, HCIONB3YS (U3NUIECKHE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CWJIa YyNIPYroCTH, CUJIa TSDKECTH, BEC Tella, Cujla TPeHUs, AaBiieHue (TBEPAOro Tefa, KUAKOCTH,
rasa), BBITQJIKHBAIOIAs CHJIa, MeXaHU4YecKasi paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3(DPUIMEHT MOJE3HOro JEHCTBHS MEXaHM3MOB, KHHETHYECKas U MOTEHIMaJbHas YHEpIus),
OpU OMHMCAHUHM TPABWIBHO TPAKTOBAaTh (DM3NYECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, HX
0003HaYeHH U €MHULBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIIUE JaHHYIO
($U3NYECKyI0 BETMUMHY C IPYTMMHU BETMYMHAMH, CTPOUTH IpadUKNU U3yUEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEINYUH;

XapaKTepu3oBaTh CBONCTBA TeJ, (PU3UUECKUE SIBJICHHUS M IPOLECCHI, HCIOJIb3Ys IpaBHUIIa
CJIOKEHHMsI cUJI (BIOJIb OHOM NpsiIMO), 3aKoH ['yka, 3akoH [lackais, 3akoH Apxumesa, MpaBuiIo
paBHOBecHs pplyara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUYECKOM
SHEpPIruu, IMpU HTOM JlaBaThb CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTEMaTHUYECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3MUECKUE SIBJICHMSA, MPOLECCHl U CBOMCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluil MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUMHHO-CIEACTBEHHbIE CBS3H,
CTpOUTh OOBSICHEHHE U3 1—2 JOrMYecKuX IIaroB ¢ Omnopoil Ha |—2 W3ydeHHBIX CBOMCTBA
(bu3nueckux sABICHUN, GPU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1—2 neHCTBUS, UCHOIb3Ys 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
¢u3nueckre BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJaud 3alHChIBaTh KPAaTKOE YCIOBHE,
HNOJCTaBIATh (PU3MUECKUE BEJIMYMHBI B (OpPMYyJIBI M MHPOBOIUTH pacuéThl, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOJMMbIE JUIS pEIIeHUs 3aJad, OLEHHBATh PEaJTHUCTUYHOCTD
MOJYYEHHOU (HPU3NYECKON BEIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIM (PU3NYECKHMX METOJIOB, B
ONMCAaHUU MCCJIEOBAaHUS BBIACIATH MPOBEPSEMOE NPENOIoKEeHUe (TUIIOTE3Y), pa3iuyaTh U
MHTEPIPETUPOBATH MOJIyUYEHHBIN pPe3ybTaT, HAXOJUTh OUIMOKU B XOJI€ ONbITA, JIeJ1aTh BBIBOJIbI
IO €ro pe3yJibTaTam;

HOPOBOJIUTH OMBITHl MO HAOMIONEHHIO (U3MUECKUX SIBICHUH WM (U3UYECKUX CBOMCTB TeII:
(bopMyIMpoBaTh NpOBEpsieMble MNPEANOIOKEHUS, COOUPATh YCTAaHOBKY W3 MPEIOKEHHOIO
000pyI0BaHUS, 3aIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATh MpPSMbIE HM3MEpPEHHMsS PACCTOSHHS, BpPEMEHHM, Macchl Tena, 00bEMa, CHUJIBl U
TEMIIEPATypPbl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3AMUCHIBATH MTOKA3aHUS
prOOPOB C YIETOM 3aJJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHIA,

MPOBOJIUTh HCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYroul C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTU MYTH PaBHOMEPHO JBIIKYILErocs Tejla OT
BPEMEHHU JIBIDKEHUS Tella, CWJIbl TPEHHsI CKOJBKEHHUS OT Beca Teja, KauyecTBa 0O0pabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIALU CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YAJUHEHUS MPYKHUHBI, BHITAIKUBAIONIEH CHJIBI OT 00bEMa MOrpyKEHHON YacTH
TeJa M OT IUIOTHOCTH JKUJIKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTHM Tella, OT TJIyOHHBI, Ha
KOTOPYIO TIOTPY’KEHO TEJO, YCIOBUN TUIaBaHUS TEJ, YCJIOBUM PaBHOBECHUSI pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUH YYEOHOTO HCCIIEOBAaHUS, COOMpATh YCTAaHOBKY M BBITIOJHSTH
U3MEpPEHUs, CcleAysl MpPeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJabTaTbl IOJTY4YEHHOH
3aBHCUMOCTH (PU3UYECKHX BEIMYMH B BHUJAE NPEUIOKEHHBIX TaONULl U TpadUKOB, NeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEJOBAHMSI,

HPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTh BEILIECTBA >KUIKOCTH U
TBEPAOrO Teja, CUjla TPEHHUS CKOJIBKEHUS, [aBJICHHE BO31yXa, BBITAIKUBAIOLIas CHIIA,



JNEHCTBYIOMIAsE Ha TOTPYXKEHHOE B JKUAKOCTH TeNo, KOX(P(UIMEHT TOJE3HOTO AeWCTBUS
IIPOCTBIX MEXAHU3MOB), CJeAys MPEIOKEHHON HMHCTPYKLMM: NPH BBITOJHEHUU H3MEPEHUN
C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC HCKOMOU BCINYHNHBI,
co0JI01aTh MpaBUIa TEXHUKK O€30MaCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHUEM;
yKa3bIBaTh MPUHIMIMBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBl, TEPMOMETD,
JTUHAMOMETP, COOOINAOIIMECS COCYIbI, OapOMETp, phluar, MOJBWKHBIA U HETIOABHKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
omopod Ha WX omnucaHusd (B TOM 4YHCIE: TOIIIUIHUKHA, YCTPOHCTBO BOJOMPOBOJIA,
TUIPABIMYECKUNA TPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoOMETp), HCIOJIB3YS
3HaHUS O CBOWCTBaX (HM3MUECKUX SBICHUA U HeoOXonumble (U3HYeCKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O MPUMeEpax) MPaKTHUYECKOrO HCIOJIb30BaHUS
bu3nyecKux 3HaHUH B TIOBCETHEBHOM KU3HU I oOecreueHus: 0€30MacHOCTH MPH oOpaleHun
¢ mpubopaMy M TEXHHYECKHUMH YCTPOWCTBAMH, COXpPaHEHMs 3[0POBBS U COOIIOJECHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIIEH Cpe/Ie;

OCYIIECTBIISATh OTOOP MCTOYHHKOB WH(popManuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUKW M IYTEM CpPABHEHUS pPa3INYHBIX
UCTOYHUKOB BBIJACIATH PIH(bOpMaIII/IIO, KOTOpas SBJIACTCA HpOTHBOpC‘-IHBOﬁ WIA MOXET OBLITh
HEJIOCTOBEPHOM;

UCIIONB30BaTh TIPU  BBIMIOJHEHUH YYE€OHBIX 3a/laHuil Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
bu3znyecKkoro conep>kaHusi, CIOpaBOYHBIE MaTepuajbl, pecypchl ceTu HHTepHeT, BialeTh
npuéMaMyd KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOPMAlMU M3 OJHON 3HAKOBOM
CHCTEMBI B IPYTIYIO;

co3maBaTh COOCTBEHHBIC KpaTKHME THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 23
MCTOYHUKOB MH(MOpMAIK (PU3UIECKOTO COJIEPIKAHHS, B TOM YHCIIE MMyOJUYHO JeNaTh KPaTKue
COOOIIEHUsT O pe3yibTaraX TMPOCKTOB WM YUYEOHBIX WCCIEAOBAHWUN, TPU ITOM T'PAMOTHO
MCIIOJIb30BaTh U3YUEHHBIM MOHATHIHBIN anmapaT Kypca (PU3UKH, COMPOBOXKATh BBICTYIIEHUE
Mpe3eHTalNeH;

IIPU BBIMIOJTHEHUU YYEOHBIX MPOEKTOB U HUCCIIEIOBAHUI paclpeaensiTh 00s3aHHOCTH B TPyIIe B
COOTBETCTBUM C TIOCTaBJICHHBIMU 3aJladyaMM, CJCAUTH 3a BBHIMOJIHEHHWEM IIJIaHa JeWCTBUH,
aJCKBATHO OLCHUBATH COGCTBGHHBII\/JI BKJIad B JCATCIBHOCTb TIPYIINbI, BbICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHCHHUE OKPY KAIOIIHX.

K koHiy oOyuenust B 8 kiiacce nmpeaMeTHbIE pe3ybTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y 00yUAIOMINUXCS YMEHUH:

MCIIOJIb30BaTh MOHSTHA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHHE aTOMOB M MOJIEKYI,
arperaTHbIE COCTOSIHUS BEIIECTBA, KPHUCTAUIMYECKHE W aMop(HBIE Teja, HACBIIIEHHBIH U
HEHACBHIIIICHHBIN Tap, BIAXKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEPrus, TEIIOBOH
JBUTATEIb, DJIEMEHTAPHBIN JJIEKTPUUYECKUI 3apsi, DJIEKTPHUUECKOe II0Jie, MPOBOJHUKU U
JUAJIEKTPUKHU, TOCTOSHHBIN IEKTPUUECKUN TOK, MATHUTHOE T10JIE;

pa3nuuaTh SIBICHUA (TEIJIOBOE paclIMpeHue U CKaTue, Teryonepenaya, TeIioBOe PaBHOBECHE,
CMayuBaHUE, KaMWUISIPHBIC SBJICHUS, UCTIAPEHHE, KOHJEHCAIUs, TUTABJICHUE, KPUCTAUIM3aAIUs
(oTBepaeBaHUE), KHUIICHHE, TeIulonepenaya (TETUIONPOBOIHOCTh, KOHBEKIUS, W3IyUYECHHE),
ANIEKTpU3allUs TeJ, B3aMMOEMCTBHE 3apsiioB, NEHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aMMOJICUCTBHE MAarHUTOB, JICMCTBHE MAarHUTHOTO TIOJI HAa MPOBOJAHUK C TOKOM,
AIIEKTPOMATrHUTHAsI MHAYKIHMS) IO OMUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;



pacrio3HaBaTh NPOSIBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHHH B OKpPY)KaloLeM MHpE, B TOM
yrcie (U3NUECcKue SIBICHHUS B IIPUPOJIE: TOBEPXHOCTHOE HATSDKEHHE U KalTWIIISIPHBIC SIBJICHUS B
HpUPOJIE, KPUCTAIIBI B IpUpoJIe, u3iryueHne ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHHE pOCBI, TyMaHa, WHes, CHera, »JJEKTpUYeCKue sBIEHHUA B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHuTHOe Toje 3emiu, JApedd TMOoII0CcCoB, pOJb
MarHMUTHOTO IIOJA Ul JKW3HM Ha 3eMie, MOJSIPHOE CHsSHHME, IIpU 3TOM IEPEBOIUTH
NPaKTUYECKyl0 3aJayy B Y4yeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOICTBa (TIPU3HAKK)
(bu3nUecKuX SIBICHUM;

ONKCHIBATh H3yYEHHBIC CBOMCTBA Tel M (PU3MYECKHE SBJICHUS, HCIONB3YS (U3NUYECKHE
BEJIMUMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUS], KOJIMYECTBO TEIUIOTHI, yAeIbHAas TEII0OEMKOCTh
BEIIECTBA, yJE/IbHAs TEIUIOTAa IUIABJICHUS, yJeNbHas TEIUIOTa NapooOpa3oBaHUs, yAEIbHAS
TEIUIOTa CropaHusl TOIUIMBA, KO3(P(PUIMEHT MOJe3HOro MAEHCTBUS TEIUIOBOW MalllUHBI,
OTHOCUTEJIbHAsI BIIQXKHOCTb BO3[yXa, D3JEKTPUYECKUN 3apsi, CHIa TOKa, 3JIEKTPHUUYECKOE
HalpspKeHUe, CONPOTHUBICHHE MPOBOJHHUKA, YAEIbHOE CONPOTHUBIEHHME BEILIeCTBA, paboTa U
MOIIHOCTb 3JEKTPUUECKOro TOKa), MPU ONMHUCAHUU MPABUIBHO TPAKTOBATH (PM3NYECKUN CMBICI
UCTIOJIb3YEMBbIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NYECKUX BEJIIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JJAHHYIO (DU3MYECKYIO0 BEJIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHHUS M TPOILECCH, WCIOIB3Yys OCHOBHBIC
IIOJIOKEHUSI ~ MOJIEKYJIADHO-KMHETHUYECKOM  TEOpUM  CTPOCHHs  BEHIECTBA,  IPHUHIHAI
CYINEpIO3UIMH M0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH Oma Juis
ydyacTka uenu, 3akoH Jxoyns—JIeHIa, 3aKOH COXpaHEHUs DSHEpPIruu, IpU STOM J1aBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (hpU3MYECKHE TPOLECCHl U CBOICTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABJIATh NMPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE W3 1—2 JIOTHYECKUX IIAroB ¢ OMOpod Ha 1-2 M3y4eHHBIX CBOWMCTBA (pU3MUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmatb pacu€THble 3aJaud B 2—3 NEHCTBMS, UCHONb3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOLIUE
¢dusnyeckue BEIMYMHBI: HA OCHOBE aHajJM3a YCIOBHS 3aJaud 3alUChIBaThb KPaTKoOe YCIIOBUE,
BBISIBIIATh HENOCTATOK JAHHBIX JJIS pPELIeHHs 3a/auyd, BbIOMpAaTh 3aKOHBl M (OPMYIIBI,
HeoOXoauMble JUIsl e€ pellieHHs, MPOBOAUTh Pacdy€Thl M CPABHUBAThH IOJyUYEHHOE 3HAYCHHE
($u3UUeCcKOil BETMUMHBI C U3BECTHBIMU JTaHHBIMU;

pacrio3HaBaTh IMpOOJIEMbl, KOTOpble MOXKHO PEIIUTh NpU MNOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIB3YSl OINKCAaHUE MCCIEAOBAaHUSA, BBIIEIATH IMPOBEPSEMOE IPEANONOKEHUE, OLIEHHUBAThH
IIPABUJIBHOCTD MOPSIIKA TPOBEIEHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOJIBI;

IPOBOJIUTH ONBITHl MO HAOMIONEHHIO (U3NYECKUX SBICHUH Wi (PU3NYECKUX CBOWMCTB Tell
(KanwUIsipHbIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3[yXa OT ero o0bEMa, TeMIlepaTypsbl,
CKOPOCTH TIpOIlECCa OCTBIBAHMS M HArpeBaHus IpU M3IYYEHMH OT IBETa W3JIydarollen
(morziomaroiei) MOBEpPXHOCTH, CKOPOCTb HCMAPEHHs BOJBI OT TEMIIEPATyphbl >KUIKOCTH U
omaau €€ MOBEPXHOCTH, IEKTpU3alUs Tl W B3aUMOJAEHUCTBUE DIIEKTPUYECKHUX 3apsfioB,
B3aMMOJEMCTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJM3allds MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuToB, AEUCTBHUS MarHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMAarHmra,
CBOICTBA  QJIEKTPOJBMraTenss  IMOCTOSHHOTO  TOKa):  (opMynupoBaTb  IPOBEpsiEMbIE
HPENONI0KEHUs,, COOUpaTh YCTaHOBKY M3 IPEIOKEHHOIO0 000pYyJO0BaHMSA, ONUCBHIBATH XOJ
omnbITa ¥ (OpMyIHPOBATH BHIBObL;

BBITNIOJHATh NPSIMbIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHOW BIIAKHOCTU BO31yXa, CHIIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOTOBBIX NPUOOPOB M JATYUKOB (U3UUECKUX
BEJINYMH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUH ¢ yUETOM 3a1aHHON aOCOMIOTHON MOTPEIIHOCTH;



® [POBOAMTH MHCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3UUECKOM BEIWYMHBI OT JPYrod ¢
UCTIOJI30BaHUEM TIPSIMBIX HM3MEpPEHHH (3aBUCUMOCTH CONPOTHUBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIIAIU TTOTIEPEYHOT0 CEUSHHS U YACTBHOTO COMPOTUBIICHHUS BEIECTBA MPOBOTHHKA,
CHJIBl TOKa, MIYLIEro uepe3 NpPOBOJHHMK, OT HANpsDKEHUS Ha IPOBOJHMKE, HCCIIEIOBaHHE
MOCJIEIOBATEIBHOTO W TApaJUIeNbHOTO  COSAMHEHWH  MPOBOIHHUKOB):  IUIAHHUPOBATH
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUs, ClleAys NPeaAsIoKEHHOMY IUIaHy,
(buKCHpOBaTh pe3yJbTaThl MOJYYEHHONM 3aBUCUMOCTH B BUAE TabmuI M rpadukoB, AenaTb
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

® [POBOAMUTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BETUUUH (yAeTbHas TEIIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPHYECKOTO TOKA): IUIAHHPOBATH
U3MEpPEHUs], COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeIys PEATIOKEHHON HHCTPYKIIUH, U
BBIUUCIIATh 3HAUEHHE BEJTMUYUHBI;

® coOnroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

®  XapakTepHU30BaTh NPHUHLMUIBI ACUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopoi Ha MX omucaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHs JIOMOB, THTPOMETp, MapoBas
TypOUHa, aMIiepMeTp, BOJIBTMETpP, CUETUHMK SJIEKTPUUECKOM ISHEPrHH, dJIEKTPOOCBETHTEIbHbIE
npubOpbI, HarpeBaTeNbHbIE IEKTPONPUOOPH! (TPUMEpPHI), DICKTPUUECKHUE MPEIOXPAHUTEIH,
DIIEKTPOMArHUT, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), HWCIONB3Yys 3HAHHA O CBOWCTBax
¢u3nUecKkux ABICHUN U HEOOXOAMMBbIe (PU3NYECKIEe 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOMCTBA M M3MEPUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETp, THIPOMETD,
JIBUTaTeNlb BHYTPEHHETO CrOpaHUsl, 3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX
Henel ¢ Mmociae0BaTebHbIM U MapajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003HAYECHHS FIIEMEHTOB HIEKTPUUECKUX IIETICH;

® [PUBOIUTH MpPUMEpPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTHUECKOTo HCHOIb30BAHUS
¢u3nUecKrX 3HaAHWH B IOBCEAHEBHOM JKM3HHU I 0OecIieueHus1 0e30MacHOCTH Tpu 00pameHnn
¢ mpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 370POBBS U COONIIOJCHHS HOPM
HKOJIOTHUECKOTO MOBEJIEHHSI B OKPY Kalollel cpene;

® OCYHIECTBIATh TOWCK WH(poOpManmu (QHU3MUECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HaHUM M MyTEM CpaBHEHUS JIOMOJHHUTENbHBIX HCTOYHHUKOB BBIIEIATH
MH(POPMALIUIO, KOTOpAas SIBJIAETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEZJOCTOBEPHOI];

® JCNOJIb30BaTh NPU BBHINOJHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
($u3MUecKoro coAep)KaHusi, CIPaBOYHbIE MaTepuanbl, pecypchbl cetu HTepHeT, BiajeThb
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus WHPOpPMAMK W3 OJHOW 3HAKOBOM
CHCTEMBI B JPYTYIO;

® Cco3/aBaTh COOCTBEHHBIE NMMMCHMEHHBIE W KPATKHE YCTHBIE COOOIIeHMsI, 0000mas nHpopmaImio
U3 HECKOJIbKHX MCTOYHHKOB (DU3MYECKOTO COACPIKAHUS, B TOM YHUCIIE ITyOJMYHO TPEACTaBISITh
pe3yabTaThl MPOEKTHOH MM MCCIENOBATENIbCKOM IeATeIbHOCTH, HpPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM MOHATUIHBIN anmapaT Kypca (pU3HMKH, CONPOBOXKIATh BHICTYIICHHE
Mpe3eHTalNEH;

® [IpH BBINOJHEHUU YUYEOHBIX NMPOEKTOB U MCCIENOBAaHUN (PU3NYECKUX MPOLIECCOB PACHPEICIATH
00513aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 3a7[adaMH, CIICTUTD 32 BHITIOJTHEHUEM
TUlaHa JIeHCTBHH W KOPPEKTHUPOBATh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKIAJ B
NEeSITEeNbHOCTh  IPYIIBL, BBICTPAUBaTh KOMMYHHKaTHBHOE B3aUMOJEHCTBHE, IPOSBIASL
TOTOBHOCTB pa3pemiaTth KOH(DIUKTHI.

K xoHuy o0y4eHus B 9 kJiacce npeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTb

c(OpPMHPOBAHHOCTD Y 00yUarOIINUXCS YMEHUI:



MCIIOJIb30BaTh NOHATHUS: CUCTEMA OTCUYETA, MAaTEpUalIbHAsl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHMS, nedopmanus (ympyras, IIacTU4ecKas), TpEeHue,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U IEPETPy3KH, LIEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TEIO, LIEHTP TSKECTU TBEPJOIO Tella, pABHOBECUE, MEXaHUYECKHE KOJICOaHUs U BOJIHBI,
3BYK, HH(Pa3BYyK U yJIbTPa3BYyK, JIEKTPOMAarHUTHBIE BOJIHBI, LIKalda 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPBl UCIYCKAaHUs M IMOTJIOIIEHUs, aabda, O0eTa- u
raMMa-H3JIy4eHHsl, N30TOIbI, sJIEpPHast SJHEPreTHKa;

pa3nuuaTh  ABJIEHUS (PAaBHOMEPHOE U  HEPAaBHOMEPHOE MPSAMOJIMHENHOE  JIBUYKEHHE,
PaBHOYCKOPEHHOE TNPSMOJIUHEWHOE JBIKEHHE, CBOOOJHOE TMAaJCHUE T, PaBHOMEPHOE
JBUKEHHE M0 OKPY>KHOCTH, B3aUMOJEWCTBHUE TeJl, PEaKTUBHOE JBHIKEHHUE, KoJebaTenbHOe
JBIKEHHE (3aTyXalolllue W BbIHYXJCHHbIE KoJieOaHMsI), PE30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpa)K€HHE 3BYKa, MPSMOJIMHEHHOE PpacHpOCTPAHEHHUE, OTPaK€HHE U IPEJIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpaKCHHWE CBETa, pasjio’KeHUE OENoro cBeTa B CHEKTP U CJIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHEHYaTOro CIEKTpa W3JIy4eHHUs) MO ONMCAHUI0 HX XapaKTepPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh NPOSBICHHE M3YYECHHBIX (DU3NYECKUX SIBJICHUN B OKpY»XKarolleM Mupe (B TOM
ymciie GU3NYECKUe SIBJICHUS B MPUPOJE: NMPUIMBBI U OTIUBBI, JABMKEeHHUE IutaHeT ColHeYHON
CUCTEMBI, PEAaKTUBHOE JIBUJKEHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMMYECKHE BOJIHBI, I[yHaMM, 3XO, I[BETa TeEJl, ONTHYECKUE SIBJICHHUS B
npuposie, OHOJOTMYECKOe JIEHCTBUE BUIUMOTO, YJIbTPa(UOIETOBOTO M PEHTIE€HOBCKOIO
U3Ty4YeHUH, €CTECTBEHHBIH pPAaJUOAKTUBHBIAH (OH, KOCMHUYECKHE Jy4H, pPaJIUOAKTUBHOE
U3JTy4YeHUEe TPHUPOJHBIX MUHEpANoB, JEHCTBUE paJMOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M
4eJI0BEKa), IIPU 3TOM IEPEBOJUTD MPAKTUYECKYIO 3a/1auy B yueOHYI0, BBICTSATH CyIIECTBEHHBIE
CBOIiCcTBa (MIpU3HAKK) (PUBNIECKUX SBICHUI;

ONMCHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SBJICHUS, HCIONB3YS (U3NIECKHE
BEJIMUMHBI (CpPe/IHsAsS U MTHOBEHHAs! CKOPOCTh Tejla P HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHHE,
nepeMelleHe, IMyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHMs, CUJIa YIOPYroCTH, CHJIA TSKECTH,
yCKOpeHue CBOOOJHOTO MaJieHusl, BeC Teja, UMITYJIbC Tejla, UMITYJbC CHJIbI, MEXaHWYecKas
paboTa U MOIIHOCTh, NOTEHIMANbHAs SHEPrHsl Teja, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIH,
NOTEHIMAJIbHAs PHEPIUsl CXKATOM IMpYXKHUHbI, KHHETUYECKas SHEprus, MOJIHAs MeXaHudecKas
SHEprus, MEepPHOA M YacToTa KoJeOaHWii, JJTMHA BOJIHBL, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTelb IMPEIOMJICHUs Cpelbl), NMPH OMHMCAHUHM TPABHIBHO TPAaKTOBATh
(Gu3NYECKUI CMBICI UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUS M €UHUIIBI (PU3NYECKUX BEIUYUH,
HAXOJIUTHh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3UUECKYIO BEIMYMHY C JIPYTHMMHU BEJIWYMHAMM,
CTPOUTH TPaQUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHUE SBJIECHUS M TMPOILECChl, MCIONIb3YysS 3aKOH
COXPaHEHMsl PHEPruM, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHLUI CYNEPIO3ULMHA CHUJI, TPUHIIMII
oTHocuTenbHOCTH ['amunesi, 3akoHsl HBIOTOHA, 3aKOH COXpAaHEHWs UMITYJIbCA, 3aKOHBI
OTpaKCHUs U INPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsIOBOTO U MAacCOBOTO YHUCEN MpU
SJICPHBIX PEaKIMAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alMCHIBATh €T
MaTeMaTHUYeCKOE BBIPAKEHUE;

OOBSICHATH (hPU3MYECKHE TPOLECCHl W CBOICTBA TN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalui
PaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
00BsicHeHHe U3 2—3 JOrMYecKHX IaroB ¢ ONOpoi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacu€THbIEe 33a4M (OMMparoIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUIl), HCHIONb3Ys 3aKOHBI
U (opMyIbl, CBA3BIBAIONIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajHM3a YCJIOBHA 3a/1a4d



3aMUCBIBaTh KPATKOE YCJIOBUE, BBISABIATH HEAOCTAIONINE MU M30BITOUHBIE JTAaHHbBIC, BHIOUPATh
3aKOHBI W (OPMYJBI, HEOOXOMUMBIE Ui pEIIeHUs, MPOBOJUTH pPacuy€Thl M OLEHHBATH
PEATUCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3MUECKON BEIINYHMHBL,

pacno3HaBaTh MpPOOIEMBI, KOTOPbIE MOKHO PEIIUTh MPH HNOMOIIM (U3UYECKHX METOJIOB,
UCTIONB3Ysl OIMMCAHWE WCCIICIOBAHUS, BBIACTATH MPOBEPSEMOE TNPEAINOJIOKEHHE, OICHUBAThH
NpPaBWIBHOCTh TOpPSIKA TMPOBEACHHUS WCCIEIOBAaHMs, MAElaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUI H OITBITOB;

NPOBOJIUTH OMNBITHl MO HAOMIONEHHIO (U3NYECKUX SBICHUH WM (DU3NYECKUX CBOWMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUS HEPrUH, 3aBUCHUMOCTb MEpUOJIA
KOJICOAHUH TPYKUHHOTO MAasTHUKA OT MaccChl Tpy3a M JKECTKOCTH MPYKHUHBI U HE3aBUCHUMOCTh
OT aMIUIMTYIbl MaJlbIX KoJIeOaHWH, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, Pa3NIOKEHHE
Oenoro cBeTa B CHEKTp, W3yYCHHWE CBOMCTB M300paKEHHs B IJIOCKOM 3€pKaje U CBOMCTB
M300paKEeHHsT TIpeaMeTa B COOHMpAOIIeH JWH3e, HAOMIOJCHHE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIYYEHHsI): CaMOCTOSTEIbHO COOHMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyIOBaHUS, OTIMCHIBATH XO/1 OIBITAa U €T0 Pe3yJIbTaThl, (OPMYIHPOBATH BBIBOJIBL;

NPOBOJIUTH NMPH HEOOXOTUMOCTH CEPHIO NPSMBIX HW3MEPEHUH, Oomperenss cpeqHee 3HaYCHHE
u3MepsaeMoil BeMUYMHbI ((POKYCHOE pacCTOsIHUE cOOMparolieil JUH3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHust (MI3MEPUTEIIHLHOTO MPUOopa);

IPOBOJUTH HCCJIEOBAHNE 3aBHCUMOCTEH (DU3NYECKHUX BEIWYMH C HCIIOIB30BAaHHEM IPSIMBIX
U3MepeHni (3aBHCUMOCTD IyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBIDKEHHH 0e3 HadaJbHON
CKOpOCTH, TIeproJia KOoJeOaHWH MaTeMaTHYeCKOro MasTHHKA OT JUTMHBI HUTH, 3aBUCHMOCTH
yIila OTpayKeHUs CBETa OT yIJa MaJeHHs M yIja MPeJOMIICHHS OT yIiia MaJeHus): IIIaHupOBaTh
UCCIIEJOBaHUE, CAaMOCTOSTETIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOTYyYEHHON
3aBUCUMOCTH (U3MYECKHUX BEJIMYMH B BHJE TaOnMMIl W TpaduKOB, JeNaTh BBIBOABI IO
pe3yJbTaTaM MCCIIeJOBAHUS;

MPOBOJUTH KOCBEHHBIE N3MEPEHHs (PH3NUECKUX BEITMUMH (CPEeIHSS CKOPOCTh M YCKOPEHHE Tea
NP PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHS, >KECTKOCTH TPYKHUHBI,
K03((OUIMEHT TPEeHHs CKOJIbKEHUs, MeXaHW4deckass paboTa W MOIIHOCTb, YacTOTa M IMEPUOJ
KOJICOAHWH MaTeMaTH4eCKOT0 W TPYKWHHOTO MAasTHHKOB, OINTHYECKAash CHJa COOMpAromien
JMH3BI, PAAMOAKTUBHBIN (DOH): TUIAHUPOBATH HM3MEPEHUs, COOMpAaTh AKCIEPUMEHTAIBHYIO
YCTQaHOBKY U BBINOJHATH HW3MEPEHUS, CIEAys TpPEUIOKCHHOW WHCTPYKIUH, BBIYHCIATH
3HaYeHWE BEJIMYMHBI M AaHAIM3MPOBATh IOJYYECHHBIE pe3yJbTaThl € Y4ETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHHIA;

coOiroaaTh NnpaBuiia TEXHUKH 0€30MaCHOCTU IIpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
pa3nnyaTth OCHOBHBIC TNPHU3HAKM HM3YUYCHHBIX (DU3WYECKHX MOJeNeil: MarepuanbHas TOdYKa,
a0CoONIOTHO TBEPMOE TEJNO, TOUYECYHBIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIe]Tb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIMIEI JACHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOpOH Ha WX OMHUCAHUS (B TOM YHCIE: CIUIOMETP, NATYMKH ITOJIOKEHUS, PACCTOSHHUSA M
YCKOPEHHUs, pakeTa, 5XOJOT, OYKM, IepHCKom, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JI03UMETpP, KaMepa BuibcoHa), MCMONB3ys 3HaHMA O CBOMCTBAaX (HU3MUECKUX
SBIICHUI ¥ HEOOXOoANMBbIe (pr3nyecKre 3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMbl W CXEMAaTWYHbIE PHCYHKH W3YYEHHBIX TEXHUYECKHUX YCTPOWUCTB,
U3MEPHUTENBHBIX NPHOOPOB ¥ TEXHOJOTMYECKHX TMPOIECCOB IPHU PEHICHHH Yy4eOHO-
NPaKTUYECKHUX 3a7ad, ONTHYECKUE CXEMBI ISl TIOCTPOCHUS N300pKEHHI B TUNIOCKOM 3epKalie U
cobuparomieii IuH3e;

NPUBOJHTH TPUMEPHI (HaXOAUTh WHPOPMAIMIO O MPUMEPax) MPAKTHYECKOTO HCIIOJIB30BAHUS
¢u3nUecKkrux 3HaHWH B IOBCEAHEBHOM >KM3HHU Ui oOecrieueHus: 6e30MacHOCTH Ipu 00paleHun



¢ mpubOpaMu U TEXHHYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 370POBbS U COONIOJICHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY>KaIOLIEH Cpene;

OCYILECTBIISATh TIOMCK MH(POPMALUU (PU3UUECKOTO conepkaHus B MIHTEpHETE, CaMOCTOSTEIEHO
(bopMyIMpys NOUCKOBBIM 3amlpoc, HAXOAUTh IYTH ONPEAETICHHUsS AOCTOBEPHOCTU MOITY4YEHHOU
MHPOPMAIIMU Ha OCHOBE UMEIOIINXCSI 3HAHUH U JIOTTOJTHUTEIBHBIX UCTOYHUKOB;

UCMOJIb30BaTh IPU BBIIOJHEHUH YUYEOHBIX 3aJaHUi HAay4HO-TIOMYJISAPHYIO JIUTEpaTypy
(GU3MUecKOro coaep)kaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HTepHer, Bnajersb
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus HMHGPOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(MOpMAIu W3
HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COACpIKaHUs, MyOJMYHO MPEACTABIATh PE3YIbTAThI
NPOEKTHON WM MCCIIENOBATENbCKON JESITEeNbHOCTH, INPH 3TOM TIPaMOTHO MCIOJIb30BATh
W3yYCHHBIN MMOHATHWHBIN aniapar u3y4aeMoro pasjena (GU3uK U COPOBOKIATh BBICTYTUICHHE
npe3eHTanuel ¢ yaéToM 0coOEHHOCTEH ay IMTOPUU CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonnyecTBo 4Yacos
MpakT
J;[; ;—laa;/ggi:zBV?HT:fa Bcer KoHTpo VIEeCK DNEeKTPOHHbIE (LndpoBbIe)
n NpOrpaMMmbi o | NlbHbIE | ne obpa3oBaTesibHble pecypchl
paboThbl | paboT
bl
Paspen 1.®usuka v eé posib B NO3HAHUM OKpY>XaloLwiero Mupa

1 1Cl>|/|3|/|Ka - HayKa o 2 bubnnoteka LLOK
““Inpupone https://m.edsoo0.ru/7f416194

1.2/ ®n3nyeckme BeiHnHbl | 2 1 Bubnuorteka LIOK
https://m.edsoo0.ru/7f416194

1 3ECTECTBeHHOHay‘-IHbII7I 2 1 bubnmnoteka LLOK
"“ImeTon Mo3HaHMA https://m.edsoo.ru/7f416194

NToro no pasoeny 6
Paspen 2.lMepBOoHaYasnbHble CBeAEHUSA O CTPOEHUU BellecTBa

bubnnoteka LLOK
2.1/CTpoeHue BelecTsa 1 https://m.edsI(_)lo.ru/7f416194

IBUV>XeHne n Bunbnnoteka LLOK
2.2|B3anmMopencrsemne 2 1 |https://m.edsoo0.ru/7f416194

YacTuL BelwecTBa

> 3ArperaTHble cocTosiHnA | bubnnoteka LLOK

"“|BewecTBa https://m.edsoo.ru/7f416194
NToro no paspeny 5

Paspen 3.1BU>XKeHue u B3aMMogencreme Tesn

31 MexaHun4yeckoe 3 Bubnnoteka UOK
OBV>KeHne https://m.edsoo.ru/7f416194
3.2 NHepuwnsa, macca, 4 1 Bnbnnorteka LLOK
MJOTHOCTb https://m.edsoo.ru/7f416194
3.3|Cuna. Buagbl cun 14 1 2 |bubnunorteka LOK




Kosin4yecTBO 4acoB
Ne HanmeHrosaHve K oo DNEeKTPOHHbIe (LndpoBbie)
n/ pa3nenoB U TeM Bcer| "OHTPO MHECK P HVHP
JIbHblEe | une obpa3oBaTenbHble pecypchl
n nporpaMmmbi o)
paboTbl [paboT
bl
https://m.edsoo.ru/7f416194
WToro no paspeny 21
Paspen 4.[laBneHue TBEPAbIX TeJ, )XKUOKOCTEN U ra3oB
HasneHwne. Nepenaya Bunbnmnorteka LUOK
4 1ﬂ,aBneva 3 https://m.edsoo.ru/7f416194
"TITBEPALIMU TesnlaMu,
XXULOKOCTSMU N ra3amMu
Bnbnnoteka LLOK
4.2|laBnenue xnaKocTy > https://m.edsoo.ru/7f416194
4 3ATMocct)epHoe 6 Bubnnoteka LLOK
"“|naBneHune https://m.edsoo.ru/7f416194
Jencreme XngKoctm u Bnbnnoteka LLOK
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
Bunbnnorteka LLOK
5.1[PaboTa 1 MoLHOCTE 3 1 https://m.edsoo0.ru/7f416194
Bunbnnorteka LLOK
>-2|lTpocTble MexaH13Mb! > 1 https://m.edsoo.ru/7f416194
Bunbnnorteka LLOK
5.3|MexaHun4yeckas sHeprusa| 4 1 1 https://m.edsoo.ru/7f416194
NToro no pasoeny 12
Pe3sepBHOe BpeMs 3
OBLWEE KOJIMYECTBO 68 3 12
YACOB 0O NMPOrPAMME
8 KJIACC
DNIeKTPOHHbIe
(undposslie)
No HanMmeHoBaHMe KonnyecTso 4acos obpa3oBaTenbHbIe
n/ pa3fesioB n Tem pecypchl
n nporpamMmmel KOHTPOIbH MpakTny
Bcero ble paBoThl eckue
paboThl
Paszpen 1.TennoBblie ABJIeHUA
CTpoeHue 1 CBONCTBA Bnbnmnorteka LLOK
1.1 BewecTBa 7 https://m.edsoo.ru/7f41
8lce




DNIeKTPOHHbIe

KonnyecTtBo 4acoB (UncpoBbIe)
No HanmeHoBaHuMe obpa3oBaTenbHbIe
n/ pa3fesnioB U TeM pecypchl
n nporpamMmmel 5 KOHTPOSbH MpakTny
CeT0 e paboThl eckne
paboThl
Tennosble Npouecchl Bbubnnoteka LOK
1.2 21 1 5 https://m.edsoo.ru/7f41
8lce
NToro no paspeny 28
Paspen 2.9neKTpmyecKue u MarHUTHbIe IBJZIEHUSA
IneKTpunyeckune 3apsagbl. Bunbnmnorteka LUOK
2.1|3apsaxxeHHble Tena n ux 7 1 https://m.edsoo.ru/7f41
B3aMmMmoaencrTeme 8lce
MOCTOAHHbBIN Bbubnnoteka UOK
2.2pNeKTpu4ecKnmnm ToK 20 1 7 https://m.edsoo.ru/7f41
8lce
MarHuTHbIe ABNeHNS Bnbnmnorteka LLOK
2.3 6 1 1.5 |https://m.edsoo.ru/7f41
8lce
IdNneKTpoMarHMTHas Bunbnmnorteka LUOK
2.4MHOYyKUKMSA 4 https://m.edsoo.ru/7f41
8lce
NToro no pasneny 37
Pe3sepBHOe BpeMs 3
OBLLUEE KOJTIMYECTBO
YACOB MO MPOrPAMME 68 3 14.5
9 KJIACC
Ne KonnyecTBo Yacos DNeKTPOHHbIe
n} HanmeHoBaHMe pa3noenos Bcer KoHTpo | lNpakTuny (undgposble)
n N TEM NPOrpaMmmbl o JNIbHblE eckue obpa3oBaTesibHbIe
paboTbl | paboThbl pecypchbl
Pazpen 1.MexaHun4Yeckue fiBJIeHUA
Bnbnnoteka LLOK
1. | MexaHn4eckoe gBmxxeHune ]
1 | n cnocobbl ero onmncaHmns 10 1 QZtgg.//m.edsoo.ru/7f4l
1 Bunbnmnoteka LLOK
2‘ B3aumopgencTteue ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
1 Bunbnnorteka LUOK
3' 3aKOHblI COXpaHeHUs 10 3 https://m.edsoo.ru/7f41
adab
WToro no paspeny 40
Paspen 2.MexaHun4yeckue KosiebaHUA U BOJIHbI
2. | MexaHunyeckue konebaHusa | 7 | | 3 | BubnnoTeka LIOK




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

1 adab
Bnbnnoteka LLOK
2. | MexaHu4eckue BoNHbI. 8 1 3 https://m.edsoo.ru/7f41
2 | 3ByK
adab
WToro no pasoeny 15
Paspen 3.9neKTpoOMarHUMTHoOeE NnoJsie " 3JIeKTPOMAarHUTHbI€ BOJIHbI
3 D/IeKTPOMarHMTHoe noJse bubnnoteka LOK
1‘ N 2NIeKTPOMarHuUTHbIE 6 2 https://m.edsoo.ru/7f41
BOJIHbI a4ab
WToro no pasgeny 6
Paspen 4.CBeToOBble ABJIEHUA
Bunbnnorteka LOK
i' 3aKOHbI PacnpoCTpaHeHus 6 2 https://m.edsoo.ru/7f41
cBeTa
a4ab
Bnbnnorteka LLOK
4. | JInH3bl n onTdeckne 6 3 https://m.edsoo.ru/7f41
2 | npmbopsbl
adab
Bnbnnoteka LLOK
4;. Pa3noxxeHue 6enoro ceeTa 3 > https://m.eds00.ru/7f41
B CMEKTP
adab
WToro no pasoeny 15
Pa3zpnen 5.KBaHTOBbIE SIBJIEHUA
5 NcnyckaHue u bubnnoteka LLOK
1' rnorsioleHve ceeTa 4 1 https://m.edsoo.ru/7f41
aTOMOM adab
5 Bnbnnoteka LLOK
2‘ CTpoeHne aToMHOro sagpa 6 1 https://m.edsoo.ru/7f41
adab
5 Bnbnnoteka LLOK
3' flnepHbie peakuumn 7 1 1 https://m.edsoo.ru/7f41
adab
WToro no pasgeny 17
Paspen 6.MoBTOpuTEenbHO-0000LWaI0OWMA MOAY b
6 MoBTOpeHne n obobuieHne bubnunoTteka LOK
1‘ cooep)xaHunsa Kypca 9 2 https://m.edsoo.ru/7f41
dun3nkm 3a 7-9 Knacc a4ab
WToro no pasoeny 9
OBLLEE KOJTMYECTBO YACOB 102 3 27

Mo NPOrrPAMME
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