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Kk ConepkaTenbHOMY pa3zieny

OcHoBHOI 00pa30BaTEIbHON TPOTrPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs

Padouasi nporpamma yuyeOHOI0 npeamera
«Du3uka»
ba3oBblil ypoBeHb

Cpoxk ocBoeHwusi — 3 rona



1.IMMIOSACHUTEJIbHAS 3ATINCKA

Pabouast mporpamma no ¢usuke ayisa odydarommxes 7-9 KiaccoB (anee — mporpamma Imo
¢u3uke) pazpaboraHa Ha OCHOBE:

- @enepanbHOr0 TOCYJAPCTBEHHOIO OOpa30BaTEIbHOIO CTAaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (yrBepxaeH [Ipukazamu Munucrepcra npocBemenusi Poccun ot 31.05.2021 Neo
287 «O6 ytBepxkaAeHUH (eAepalbHOIO TOCYAapCTBEHHOrO0 00pa30BaTeIbHOrO CTaHIapTa
OCHOBHOTO 00IIero o0pa3oBaHUS», C M3MEHEHUSMH, BHECEHHBIMH INpHKa3zaMu MUHUCTEPCTBA
npoceemienus Poccuiickoit @enepanuu ot 18 uroins 2022 1. Ne 568 u ot 8 HOs0pst 2022 1. Ne 955),

-DenepanbHOil  00pa3oBaTENbHONW MPOrPAMMBI  OCHOBHOTO OOIEro  00pa30BaHUSA,
yTBepkIEHHOW TpukazoM MunwucteperBa IIpocemenus Poccun ot 18.05.2023r N 370 "O6
YTBEpPXKICHUH (eiepaIbHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npenmera B peanuzanuu  TpeboBanuit I'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM U
METanpeAMETHBIM  pe3yJabTaTaM  O0y4YeHHs, a  TakKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia Mo roaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPeIOoCTaBisSeT HaumOojee sICHble OOpa3lpl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHUS, TO €CTh CIIOCO0A MOJIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM U HWHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenune ¢u3nku Ha 0a30BOM YPOBHE IMIPEAINOJIAraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

. Hay4YHO OOBSICHSTH SIBJICHNUS,

. OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

. WHTEPIPETUPOBATh JAHHBIE U KCIIOIb30BATh HAYYHBIE JOKA3aTENbCTBA ISl MOIYYEHUS
BBIBOJIOB.

Cooeporcanue  Kypca — 0amHo20  y4ebHO20  npedMema  y4umuvleéaem __ Cneyuuky
00pa308amenbHO20 YUPeHCOeHUs.

B yensix @opmuposanus y WKOILHUKO8 — CUCMEMbl 3HAHUL, OCO3HAHHLIX HABLIKOS
be3onacnozo yuacmusi 8 OOPOICHOM OBUNCEHUU,  CHUNCEHUSI OOPONCHO-MPAHCIOPMHBIX
npoucwecmsull ¢ ydacmuem oemetl, 60CNUMAHUSL OMBEMCMEEHHOCMU 3 O€30NACHOCMb C80ell
HCUBHU U JHCUBHU OpYeux atooell, NompedHocmu 6 coOM00eHUU NPABUTL OOPOINCHO2O OBUNCEHUSL
cooeparcanue yueoHoeo npeomema « Duzuxa» 0ONoIHeHo 8onpocamu 6e30naACHOCMU QOPOHCHOLO
08UdICEHUS.

B yenax ¢hopmuposanus unancosol epamomHocmu yuauuxcs cooepicanue yuebHo2o
npeomema « Qu3uka» OONOIHEHO COOepHCAHUEeM MeM, CHOCOOCMBYIOWUX — DOPMUPOBAHUIO Y
yuawuxcs KomnemeHnyui 8 ooaacmu 6100xcema u UHAHCOS.

B yenax opmuposanus He2amueHo20 OMHOUleHUs. K KOppynyuu, NOLyYeHus
APAKMUYECKUX COYUANbHBIX HABLIKOE U KOMMYHUKAYUOHHBIX YMEHUL, NO38ONAI0WUX U3beeams




KOPPYNYUOHHBIX NPAKMUK, coOepaicanue yuedHo2o npeomema « Duzuxay OONOIHEeHO 8ONPOCamu
AHMUKOPPYNYUOHHOU HANPABIIEHHOCTU.
HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»
[enu nzydyeHus: GU3NKU:

o npuoOpeTeHne HHTEpeca U CTPEMIICHHUS 00yYaroIIUXCS K HAYYHOMY U3YYECHHUIO TPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

o pa3sBUTHE TPEACTABICHUH O HAyYHOM METOAE TMO3HaHusA ©  (HOpMHUpPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

. (dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa M3YYCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (dbopmMHupoBaHKE MPEACTABICHUNA O PONU (PU3MKH JUISL Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

. pa3BUTHE TPEJCTaBICHUNH O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHanbHOMI
NESTEIIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JajbHEilieMy OOyYeHHI0O B 3TOM
HaIpaBJICHUU.

JocTtuxenne STUX Ienedl mporpamMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

o PUOOPETEHUE 3HAHUI O TMCKPETHOM CTPOCHHUH BEILECTBA, O MEXaHUYCCKHX, TCIJIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

. nproOpeTeHNne YMEHUH ONHICHIBATD M OOBSICHATH (PU3NUECKUE SIBICHUS C HCIIOJIb30BAaHHEM
MIOJTYYCHHBIX 3HAHHIA;

L4 OCBOCHHEC MCTOJ0B PCHICHUA HpOCTeI\/JIIHI/IX paC‘-IéTHI)IX 3aga4d C HUCIIOJIb30BaHUEM
(1)I/I3I/I‘~I€CKI/IX MOﬂeHeﬁ, TBOPYCCKHUX U ITPAKTUKO-OPHUCHTUPOBAHHBIX 3a1a4;

o pa3BUTHE YMCHUI HAOJIIOAATh IPUPOHBIC SIBJICHUS M BBIOIHATH OIBITHI, JJA0OPATOPHBIC
paboOThI U AKCIIEPUMECHTAIBHBIC UCCIIEIOBAHHMSI C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IIPUOOPOB;

. ocBoeHHE MPUEMOB paboThl ¢ HWHPoOpMAIUEH (GUINISCKOro COJMCPIKAHUS, BKIIOYAs

UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSIX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHWE
uHpOpMaInH;
. 3HAKOMCTBO cO chepaMu MpoPecCHOHATILHON ACSTENbHOCTH, CBA3aHHBIMU ¢ (DU3UKOU, 1
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSIX (PHU3UIECKON HAYKH.

MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha u3ydenune ¢pu3uku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus OTBOAUTCS 238 4acoB:

B 7 kiacce — 68 yacoB (2 yaca B Heflelnto0), B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce —
102 yaca (3 yaca B HEJEINIO).



2.COAEP)XAHUE YYEBHOI'O IPEJIMETA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbIE. Kak 3akonvl usuxu nomocarom
yenosexy coonrodamo L1

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusmyeckue HpUOOPBHI.
[Torpemnocts u3MepeHuil. MexayHaponHas cuctema enuHull. Habawodenue 3a pabomou
npubopos yuema 31eKmposIHepeuL U 800bl 8 Yelax IKOHOMUU CeMeliHo20 O1ddcema.

Kak ¢usuka m npyrue ecteCTBEHHBIE HayKHM H3Y4dalOT NMpHpoNy. EcTecTBeHHO-HAy4YHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3N4ECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwsie padbomot u onvimol.

OnpezeneHue LeHbI eJIEHUS LKalbl U3MEPUTEIBHOI0 pubopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TE.
N3mepenue Temmneparypbl IpU IIOMOLIM YKUAKOCTHOIO TEPMOMETpa M JaTduKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeEM OOJIbIIIE BHICOTA IIyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEJCHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITH, J0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiectBa. CBSI3b CKOPOCTHU JBHKEHHUS YaCTUI[ C TEMIEpaTypoi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBHIKEHUSI.

2. Habmopnenue nudpdysuu.

3. HaOmonenue sBieHWH, OOBSCHSIIONIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnBITHI 10 0OHAPYKEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssisi cCKOpOCTb IMpPH HEPAaBHOMEPHOM JBMKEHHH. Pacu€r myTM M BpeMEHU JBHIKEHUS.
3asucumocms mopmo3H020 nymu 0m cKOPOCHMuU U Q0OPOHCHO20 NOKPOIINUAL

agrwbdE




SlBnenue wHepnuu. 3aKOH HHepUUU. BzaumonelcTBue Tel Kak MpPUYMHA U3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IlnorHocth BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €QuHHIE 00BEMa BemiecTBa. Mcnonv3osanue sasienus
uUHepyuuU Kaxk 00H020 U3 camblx 3Qdexmuenbix cnocob08 IKOHOMUU OEH3UHA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
W3mepenue cuiibl ¢ TOMOLIBIO JMHAMOMETpPA. SIBIIeHNE TArOTEeHUs U crila TshkecTH. Chila TSKeCcTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBieHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TeXHHKE. [{8UdiceHue mpancnopmubix cpedcms Ha No8OPOmMax u 8 2010.1€0.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUUECKOTO JIBHXKEHHS Tela.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHHS (LIapUKa B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBbXEHUA Opycka WIM IIapHKa M0 HAKIOHHON
IJIOCKOCTH.
OrnpezeneHye mI0THOCTUA TBEPAOTO Tea.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTDh PACTSOKEHMS (IepopManui) MpYyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua napnenust TBEPIABIMU TEJIAMU, SKUIKOCTSIMU U
razamu. 3akoH Ilackansa. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBbL. DKOHOMUS BOOHBIX PECYPCO8 C HOMOUbIO COOOWAIOUUXCA COCYOO8.

AtMmochepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMochepHOro JIaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XKUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Tesno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue mnaBaHWs TeN: IUIaBaHWE WM TIOTPY)KEHHE Tell B 3aBHCHUMOCTH OT
COOTHOIIEHUS TIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.
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1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPY:KEHHOW B JKUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBHITAIKHBAIOIICH CHIIBI, IEHCTBYIONICH HA TEJIO B )KUKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs! JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE. 310ynompebienue cayiceOHbim
NOJIOJICEHUEM.

Mexanuueckas sHeprus. Kunetnueckast M noreHunanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBJKEHUU Tela 110

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW IHEPTHUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJ. OTBIThI, MTOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
-KUHETHYECKOM Teopun. [lewexoonvle nepexodvl, pabomarowue om coineynvlx bamapei. Anaius
YeH0Boll Kame20puu Ha paziuinble 8U0bl MONIUBA.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsCHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPBIX TENl HA OCHOBE TOJIOKEHUH
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE sBIEHUS. TerioBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
BuyTtpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaada v COBEpIICHUE
paboTsl. Busl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYEHHUE.

KonnyecTtBo TemnoTel. YienbHas TEIIOEMKOCTh BellecTBa. TeIIOOOMEH M TelIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAITUMYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHWsA. 3aBUCUMOCTh TEMIEPATYphl KHICHHUS OT
aTMoc(hepHOTo TaBICHHS.

BnaxuocTts Boznyxa. [louemy asmomodbunu ¢ ghapamu scenmo2o ceema ayiuie UOHbLL 8
mymase.

OHeprus TOIUIMBA. YJeibHas TEMJIOTa CrOPAHUS. OKOHOMUUHbBIU Dedcum padomol
ogueameins Kak cpeodcnmeo IKOHOMUYU MONIUBA.




[Mpunmunsr pabotsl TermoBbix aurartenedt KIIJ[ TemmoBoro asurarens. TerioBbie
JIBUTATEIH U 3alIUTa OKPYKarOLeH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaGnronenue GpOyHOBCKOTO JABHIKCHHS.

Hab6mronenue nuddysun.
Habumronenue siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne AaBIeHHS ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Buae! renionepenaun.
OxuaxieHre mpu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEIIHUMH CUJIAMHU.
10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELLECTB.
11. HabmroneHre KumeHus.
12. HaGnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimel.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOI'O IPUTSKEHUSL.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEN.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bl JMHEHWHOW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUloNeperadu U

paboThI BHELIHUX CHJL.

8. HccnenoBanue siBICHHS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSTUEH BOIBI.

9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C

HarpeThiM METAITTMYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapeHHs.

12. Onpenenenrie OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tei. J{Ba poja 3neKTpUYecKuX 3apsaaoB. BzanmopaeiicTBue 3apsiyKeHHbBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOACHUCTBUS 3apsSKEHHBIX TEJ OT BEJIMYMHBI 3apsi/ioB U
pacCTOSTHUS MEXKy TeTlaMu ). 3aKOH U He0OX0OUMOCHb €20 COON0OEHUS.

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuuyeckux 3apsoB. DJIEMEHTAapHBIM 3ieKTpudeckuil 3apsia. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOT0 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEMJIOBOE, XMMHUYECKOE, MarHuTHOE).
DEeKTpUUECKU TOK B )KUIKOCTAX U Ta3zax. [lonyuenue He3aKOHHbIX yenHocmell u baae.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. Dnekrpuyeckue nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

CoNoORWN
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ITocrosiHHBIE MarHUThl. B3aMMOAEHCTBUE NOCTOSIHHBIX MarHUTOB. MarHuTHOE IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcnonb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE. DNEeKMPOMACHUMHbLE AGIeHUS
8 ocHoge pabomul mpameas u mpoanetivoyca. Ilpoguraxmura IJJ1.

Oneitel  @apagness. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa posa NeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEI.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[TpOBOAHMKY U TUAIIEKTPUKHU.

MopenupoBaHue CUIIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUI TOK B KHIAKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 31eKTPUIecKOro HaPsKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUH.

15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3zesieHus OJCOB MarHuTa.

17. MonenupoBaHre MArHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHUT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DneKTpoABUTATENH MOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMAarHUTHON HHIYKIUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OMBITHI 110 HAOJIOACHUIO AJIEKTPU3AIIUN TET UHAYKIIUEH U P COMPUKOCHOBEHHH.

HccnenoBanue 1eCTBUS IEKTPUUECKOTO MOJI Ha TPOBOJIHUKHU U IUDJIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHDKCHMS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT CONMPOTUBIICHUS

pEe3UCTOpa M HAMPSDKEHUS HA PE3UCTOPE.

7. OmnbpITel, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTH  DJEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €0 JJIMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. TlpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU TOCIEI0BATEIbHOM COSAMHEHUH IBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia JUIs CUJIBI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AIMEKTPUICCKOTO TOKA, HAYIIETO Yepe3 PE3nUCTop.

11. OmnpeneneHrie MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

BOoNOoO R~ WN
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12. UccnenoBanue 3aBUCMOCTH CHIIBI TOKA, MAYILETO Yepes3 JIAMIIOUKY, OT HallPsDKEHHST Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO TOJSl IOCTOSIHHBIX MArHMTOB MpHU HX OOBEAMHEHUH U
pas3JesieHuu.

16. MccnenoBanue ACUCTBUS SJISKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KAaTYIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MArHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl SJIEKTPOIBUTATEIS.

20. Usmepenue KIIJl anekTpoaBuraTeibHONW yYCTaHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
M3MEHEHUH 3HAaYeHUsI U HAIPaBJICHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe nABMXKeHHEe. HepaBHoMepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
IBWOKEHUU. [Ipobrema “06xo0H020” nymu.

Yckopenue. PaBHoyckopeHHOE npsaMonHelHoe ABmkeHne. CBoOoaHoe nagaenue. OnbIThl
[Nanunes.

PaBHOMepHOE NBIXKEHUE MO OKpyx)HOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBoiii 3akon HeroTona. Bropo#i 3akon Hbtorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UINH CUJl. Mcnoiv308anue sA6NeHus uHepyuu KaKk 00H020 U3 camblX I@D@ekmusHbix
Ccnoco608 IKOHOMUU MONTUBA.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUS CKOJIBKEHHUS, CHJIa TPECHHS
[IOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSITOTEHHs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBuxenue ianet Bokpyr Connna. [lepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEperpysKH.

PaBHOBecue MarepuanbHOM TOuku. AOGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenne umnyinbca. MmMmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOT O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEeHHE TyTEH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUs MPSMOIMHENHOTO JBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUS.

Habmroienue nBHKeHUs Tella o OKPYKHOCTH.

Habmonenne MexaHM4ecKuX SBJICHHUH, TPOUCXOAAINX B cucTeMe oTcuéta «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOmroneHne paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.
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9.

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

M3MeHeHne Beca Tea IpyU YCKOPEHHOM JBUKEHHH.

[lepenaya nmmnysbca Ipu B3aUMOJICHCTBUHU TEJL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHUH.

CoxpaHeHue UMITyJIbCa PHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPruy MPU JBMXKEHUH TeJla MO 1€ CTBUEM IPY/KUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

2.

o N

10.

11.

KonctpynpoBanue Tpakta uisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABMXKEHHUS
[IapUKa I TEJICKKHU.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHsS OpycKa WM JBIXKEHHUS IIapUKa 0
HaKJIOHHOM TJIOCKOCTH.

Onpenenenne ycKOpeHHUs Teja MPU PABHOYCKOPEHHOM JBH)KEHHUU IO HAKIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTessl: €Clid MpU PaBHOYCKOPEHHOM JIBHKEHUU 0€3 Ha4alIbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEYETHBIX YHUCCII, TO COOTBECTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUSL.

Omnpenenenne Ko HUIMEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIBl TPEHUS IMPU PABHOMEPHOM [JBUKEHUM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH TMPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannveckue KoJie0aHUsI H BOJIHBI.

KonebartenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHWI: MepHoJ, 4acToTa,
amIuiMTyna. MaTtemaTuueckuid W NPYXUHHBIA MasTHUKU. IIpeBpameHue sHeprum Ipu
Kos1e0aTeIbHOM JIBHKEHUU. OcHogbl npomusodelicmsus koppynyuu 8 Poccuu.

3aryxatomue kosiebaHus. BoiHyxneHHble koneOanus. PezoHanc. MexaHuyeckre BOJIHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposiosbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3Byka. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. HaOGmroneHue BEIHYKICHHBIX KOJICOAHHUI U pe30HaHCa.

4. PacmpocTpaHeHUE MPOIOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYEeCKUU pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUN MATEMATUYECKOTO MAsITHHUKA.

2. OmnpezeneHune 9YacTOTHI U TIepro/Ia KoJaeOaH A TPY>KWHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHOJa KojeOaHWN MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTHHBI HATH.

4. VccnepmoBaHue 3aBUCHMOCTH TepHOja KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl

rpysa.



5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIECOAHWH Trpys3a, MOABEIICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTbH IIEpHO/Ia KOoJIeOaHUH PY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBIL.

7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJEKTPOMAarHUTHOE IOJIE. DJIEKTPOMAarHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [Ikana s51eKTpoMarHuTHBIX BOJIH. MConb30BaHuE 3JI€KTPOMATHUTHBIX BOJIH JJIsi COTOBOM
CBSI3U. DIeKmpoMazHumusle _AGNEHUs 6 __OCHO8e _pabomvl _mpameas U __mpoineudyca.
IIpogpunraxmuxa IIJ{/1.

DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopnwsie padbomot u onvimol.

1. M3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C OMOIBIO MOOMIIBHOTO TeNedoHa.

Pa3nes 11. CBeToBble sIBJICHUS.

JlyueBas mopmenb cBera. Mcrounuku cBera. IIpsMonuHelHOe pacrnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cBera. 3akoH npesomiieHus cBeTa. IloaHoe BHyTpeHHee OTpaXKeHHUe CBeTa.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Junza. Xox nydedt B numH3ze. Onrtuyeckas cucrema (oToanmnapara, MUKpPOCKONA U
Teneckomna. ['na3 kak ontuyeckas cuctema. banuzopykocTs U 1anbHO30pKOCTh. CBETOIMO/HBIE
JIOPOXKHBIE 3HAKH.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpsMonuHeiHOe pacTipoCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBO.

Xox myueil B cobuparoiieil JuH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

. Ipunnun neiictBus ¢otoannapara, MUKpOCKOIA U TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa MpH CIOKESHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIjia Ma/eHusl.
2. MzyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIIOCKOM 3epKalle.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia TMaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUJIBI COOMpArOIeit TUH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITBl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHHM Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3znen 12. KBanToBble sIBJICHUS.

CoNoOARWNE
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OmnsiThl Pesepdopaa u nnanerapuas mozaens aroma. Moaens atoma bopa. HMcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.

PagunoakTuBHOCTE. Anbda-, Oerta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnass moxens atomHoro szapa. M3oronel. PannoaktuBHble mnpeBpamenus. llepuon
[10JIypacnaia aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOr0 U MAacCOBOTO YHCE. DHEPrus CBS3U
aTOMHBIX saep. CBsi3b Macchl U sHEpruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
CouHiia ¥ 38631,

Snepnas sHepretuka. [IeHCTBHsS paguOaKTUBHBIX HU3JIyYCHHM HA JKHUBBIE OpPraHU3MBI.
Koppynuus: evieooa wunu yosimox.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TyICHHI.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HabGumrozneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIYy4ECHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YACTULBI MO TOPMO3HOMY MYTH (110

¢dororpadusm).

3. H3mepenwne paaunoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-0000 1A NI MOIYIb.

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYAb MpEeAHAa3HA4YeH JJi1 CUCTeMaTHU3aluu U
00001IeHUsT IPEAMETHOTO COJIEPKAHMS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (pu3mKu, a Takke JUis MOArOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJBI AESATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OOECHeuMBAETCA JOCTHIXKEHHE MPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJibTaToB O0y4eHHUs, (OPMHUPYETCS €CTeCTBEHHOHay4Has TIPAMOTHOCTD:
OCBOEHHUE HAYYHbIX METOJIOB UCCIIEIOBAHMS SIBIEHUH IPUPOABI U TEXHUKHU, OBJIA/IEHNE YMEHUSIMU
OOBSICHATH (PU3MUECKHE SIBICHUS, IPUMEHS OTy4YEeHHbIE 3HAHUS, pelaTh 3aa4k, B TOM YHCIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHbIE.

[TpyHIMNIMATBHO NEATEIbHOCTHBIA XapaKTeP NaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BHIMOIHSIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroUIed MpUpOe U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AT
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayYHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAKTUYECKOTO UCIIOJIb30BAHMSI Pa3IMUHbBIX HCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

cuawNE



3.IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATbBI

N3yuenne (U3NKKM HAa YpOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JIOCTH)KCHHE JINYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y
obyyaromerocs OyayT chopMUPOBaHBI CICAYIOMINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

[] mposIBJICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOW (pu3nueckoin

HayKH;

(] ICHHOCTHOE OTHOIIEHUE K JOCTH)KCHHSAM POCCUNUCKUX YUEHBIX --(DU3HKOB;

2) rpaIaHCKOr0 M JyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:

[] TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKIEHHUU OOIIECTBEHHO 3HAYUMBIX M ITHUUYECKHX

po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKU;

[] 0cO3HaHHE BaXKHOCTH MOPAJIbHO--3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;
0CO3HAHUE OCHOBHBIX NPAs, c80000 U 0OA3AHHOCHEN 2PANCOAHURA, COYUATILHBIX HOPM U NPABUT
MENCTUYHOCHHBIX OMHOWEHUL 8 NOJUKVILINYPHOM U MHO2OKOHMECCUOHANbHOM 0buecmae;
npeocmasieHue 0 cnocooax npomueooeucmeus KOpPPYNUUY, OCO3HAHUE KOPPYIUUU KAK
He2amugH020 A6IeHUS;
081a0¢eHUe HAYATbHbIMU HABLIKAMU A0ANMAyuy 8 Mupe QUHAHCOB8bIX OMHOWEHUL,
0CO3HaHUe cebs KAk _4leHd ceMblU, 0dwecmsa U 20cy0apcmed, OCO3HAHUE JTUYHOU
OmMBemcmeeHHOCMU 3 C80U NOCHYNKU |
NOHUMAHUE 3HAYEHUSL NPABUL_DEe30NACHOCHIU _QOPOICHO2O OBUIICEHUS, 081a0eHUe YMEHUIMU
pa3nuiams _O0pPOHCHbLE 3HAKU U C1e008anb NpAasuildam _0e30nacH020 00POHCHO20 OBUNCEHU,
UCNOIb308AHUE NOJVHEHHbIX 3HAHULL 8 JHCUHUL.

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

[] BOCHPUSITUE ICTETUYECKUX KadecTB (PU3UYECKON HayKu: €€ TapMOHHUYHOTO TMOCTPOCHUS,

CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMA:

(] oco3HaHUE IEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUSI MUPa, OCHOBBI

Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

(] pa3BuUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKON IeITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBLHOT0 GJIArONMOTYYHSI:

[J oco3HaHHME IIEHHOCTH 0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,

BXHOCTU TIPaBHJI 0€30MaCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U

TEIJIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUX YCIOBHSX;

[J chopMHpOBaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY M TaKOTO ke

MpaBa y IPyroro 4eJI0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[] aKTMBHOE y4yacTH€ B pEIICHHWU NMPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa30BaTEIbHOMN

OpraHM3allfy, TOpoJa, Kpasi) TEXHOJIOTHYECKON U COLIMaIbHOW HAMpaBIEHHOCTH, TPEOYIOIUX B

TOM YHClIe U (PU3HYSCKUX 3HAHUM;

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:

() opueHTalMs Ha IPUMEHEeHHE PU3NIECKUX 3HAHHM IJIs1 pellIeHus 3a/1a4 B 0071aCTH OKPYIKAIOIIEH

CpelIbl, TUTAHUPOBAHUS TIOCTYITKOB M OIIEHKH WX BO3MOXKHBIX TOCJCACTBHU JUI OKpYKaroMeh

Cpelibl;

(] oco3HaHME II100aTBFHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIEM U MyTel UX PeIIeHNS;

8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

(] mOTpeOHOCTHh BO B3aMMOICHCTBHY TIPH BBIMIOJTHCHUN UCCIICAOBAHUN M TIPOSKTOB (DH3UIECKOMH

HaMpPaBJIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSM JIPYTHX;

(] MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TSIIbHOCTD;




[ moTpeGHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hciie GOPMYTUPOBATEH UJIEH, IIOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSAX;

] ocoznanue AeGUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (U3UKH;

[J mIIaHUpOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UUYECKUX 3HAHU;

[] cTpeMieHUe aHATM3UPOBATh M BBISBISTH B3aUMOCBSI3U IPUPOJIBI, OOIIIECTBA U YIKOHOMUKH, B
TOM YHCJIE C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHWM;

(] olIeHKa CBOMX JICHCTBUH C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEY, BOSMOKHBIX TTT00ATBHBIX
OCJIENCTBUI.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble Yy4eOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornveckue aelcTBUS:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SBJICHHIA);

. yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCHU(PUKAIUU, OCHOBAHUSA AJIsi 00OOIICHUS U
CpaBHEHMUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUYMS B paccMaTpUBaeMbIX (akTaxX, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

. BBISIBJIATh TPHUYUHHO--CIICJICTBEHHBIC CBS3W TPH HM3yYCHUH (U3HUYECKUX SBICHUA H

MponecCoB, A€JaTb BBIBOJbI C UCITIOJIB30BAHUECM JCAYKTUBHBIX U HHAYKTUBHBIX YMO33.KHIO‘~ICHI/H>'I,
BBIJIBUTaTh TUIIOTE3BI O B3aMMOCBS3SIX (PU3NYECKUX BEIIUYNH;
o CaMOCTOSITENILHO BBIOMpPATh croco0 pelieHus: yueOHo Qu3nveckol 3a1auul (CpaBHEHUE
HECKOJIBKAX BapHaHTOB PEIICHHs, BHIOOp HamOosiee MOJXOJAIIET0 ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue eiiCTBUS:

o UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IO3HAHNUS;

o MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUeCKuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

o OLICHMBAaTh Ha NPUMEHHUMOCTb M JIOCTOBEPHOCTh HH(POpPMAIUIO, MOJIYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (POPMYJIMPOBAaTh 00OOIIEHNS U BBIBOBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

o IIPOrHO3UPOBATh BO3MOXKHOE JalibHEilee pa3BUTHE (U3UYECKUX MPOILIECCOB, a TaKXKe

BBIJIBUTATh TPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:
° MPUMEHSTh pPAa3IMYHbIE METONbI, MHCTPYMEHTHI W 3alpochl MPH TOHCKE U O0TOOpe
uH(GOpPMAIIUY WIH JAaHHBIX ¢ YUETOM MPEAoKEeHHOW yueOHoM (hru3ndeckoit 3a1auu;
° aHAIM3UPOBATh, CUCTEMATU3MPOBATh W WHTEPIPETHPOBATH HHPOPMAIUIO PA3THIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,
° CaMOCTOSITENTLHO BBIOMpaTh ONTUMAIBHYIO (OPMYy TpEICTaBICHUs WHGOPMAIUU |
WLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMHU, TharpaMMaMi, HHOU Tpadukoi u
AX KOMOMHALIUSIMH.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:



o B X071 00CY>KACHHUS Y4eOHOTO MaTepuaia, pe3yabTaToB JaOOpaTOPHBIX PadOT U POECKTOB
3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYKZaeMOW TEMBI M BBICKAa3bIBaTh WJEH, HAIlCJICHHBIC Ha
pelIeHue 3aaul U MOAJEepKaHue 0IarokKeaaTeIbHOCTH OOIIEHHS;

° CONOCTABIIAThL CBOM CYXACHUA C CYXICHUSIMU JPYyrUX YYaCTHUKOB JUajora,
0OHapY)XMBATh PA3IUYKE U CXOACTBO IMO3HIIH;

° BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX;

° myOJIMYHO  TPENCTaBIATH  Pe3yJabTaThl  BBIOJIHEHHOTO  (DM3MYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

° MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHAMBUAYaIbHON pabOThI IIPH
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

° MPUHUMATh LEJId COBMECTHOM JEATEIbHOCTH, OPraHUW30BBbIBATH JICUCTBUS MO €€

JOCTHIKEHUIO: PacIpelieNsiTh POH, 00CYyKIaTh MPOILECCHl U PE3YNIbTaThl COBMECTHON pPabOTHI,
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

L4 BBIIIOJIHATE CBOK 4YacCTb paGOTBI, AOCTHUTass KAYCCTBCHHOI'O0 PEC3yJIbTaTa II0 CBOCMY
HAIIpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHH C ApYTUMHU YWICHAMU KOMAaH/bI;
L OLCHMWBATh KAa4€CTBO CBOCIO BKJIaJa B 06IlII/Iﬁ MMPOAYKT IO KPUTCPUAM, CaAMOCTOATCIIBHO

c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusauus:
o BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIMSIX, TPEOYIOIIMX UIS PEHICHUS
(bu3nUeCKUX 3HAHUMH;
° OPUEHTHPOBATLCS B Pa3IMYHbIX MOJAXOAAX MPHUHATHS pEIIEHUN (MHIMBUIYaIbHOE,
IPUHSITHUE PELLIEHUS B TPYIIE, IPUHATUE PELICHUHN IPYIIION);
o CaMOCTOSITENIbHO COCTaBJISITh aJTOPUTM pelIeHUs (U3NYECKON 3aJaydl WU IUIaHa

UCCIIEIOBaHUsI € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIara€Mble BApUAHThI PEIICHU;

o JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.
CaMOKOHTPOJIb, IJMOIIHOHAIbHBIH HHTEJVIEKT:
o JaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluU U IpeJylaraTh IJ1aH €€ H3MEHEHNUS;
o OOBSICHATh MPUYMHBI JOCTHKEHUS (HETOCTHKEHHUS) PE3YIbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
o BHOCUTb KOPPEKTHBBI B JI€ATENbHOCTh (B TOM YHUCII€ B XOJ BBIIOJHEHUS (PU3NUECKOIO

WCCJICIOBAHMS WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHUBIIUXCS CUTYyalluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3YNbTaTa LUEIU U YCIOBUSIM;
o CTaBUTb €051 HA MECTO JIPYTOro 4eI0BeKa B X0/I1€ CIIOPA UIIH AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

. NpU3HABAaTh CBOE MpaBO Ha OIMMOKY NpHU pEHIeHHH (U3UYECKUX 3aJad WId B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO IPyroro.
IMPEJIMETHBIE PE3YJIBTATDBI

K koHuny o0ydeHusi B 7 Kjacce mpeiMeTHble Pe3yJabTaThl  JIOJLKHBI OTPaXKATh
c(opMUPOBAHHOCTH y 00YUYAIOIIMXCSl YMEHUIA:
° UCIIONIb30BaTh TOHSATHUA: (PHU3MYECKHMEe U XUMHYECKHE sIBIICHUS, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, €AUHUIBI (PUBNIECKUX BEIIMYMH, aTOM, MOJIEKYIIa, arperaTHbie
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUIKEHUE



(paBHOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJIMHEIHOE), TPAacKTOpHUs, PaBHOACUCTBYIOIIAs CHIIA,
nedopmarus (yrnpyras, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

o pasnuyath siBieHUs (IudQy3us, TEIIOBOE TBUKEHHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBUKEHHE, HHEPIUS, B3aMO/JICIICTBHIE T, pABHOBECHE TBEPABIX TEI
C 3aKpEIJIEHHON OCBIO BpALLEHUS, Iepejada 1aBjIeHus TBEPAbIMU TEIaMHU, )KUIKOCTSIMH U ra3aMu,
aTMoc(epHoe AaBlieHUe, JIaBaHUE T, IPEBPALICHUS MEXaHNUYECKON SHEPTUH) 110 OMUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBICHUE;
o pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SBJICHUH B OKPYKAIOIEM MUPE, B TOM
ymclie pu3ndeckue sIBICHUs B IPUPO/IE: TPUMEPHI IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSMH B )KMBOM
U HEXHMBOH NpHUpOJe, NEHCTBHE CHIIBI TPEHHUS B MPHPOJIE U TEXHUKE, BIUSHHE aTMOCHEPHOTO
JaBJICHUSI Ha )KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TeJe YeJOBeKa, IPH ATOM MEPEBOIUTH
NPaKTUYECKYIO 3a7auy B YUeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI,

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJN U (PU3MUECKUE SBICHHS, MCIONIb3Ysl (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTH BEIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa
VIPYTOCTH, CHJIAa TSDKECTH, BEC Tela, CUjia TPEHUs, JaBieHue (TBEPAOro Telna, KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHWuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBL,
KO3 (UIIMEHT MOJIE3HOT0 JCHCTBUS MEXaHU3MOB, KWHETHYECKasl U TOTEHIIMAIbHAas SHEPTHs ), IPU
OTMCAaHHUH TPABMIIBHO TPAKTOBATh (PU3UIECKUN CMBICI UCTIOIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIUHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMMH BEJIUYMHAMHU, CTPOUTH TPaPUKH H3YyYCHHBIX 3aBHUCHMOCTEH (DU3MUECKHUX
BEJIMYUH;

o XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SIBICHUS U IPOLECCHI, UCIIONb3Ys IIpaBUila
CJIOKEHMSI CHJI (BJIOJIb OJHOM MpsiMOit), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3UUECKUE SBJICHUS, IPOLIECCHl U CBOWCTBA TEN, B TOM YUCIIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATH NPUUNHHO--CIIEICTBEHHBIE CBA3H,
CTPOUTh OOBSCHEHHWE M3 1—2 JIOTMYeCKHMX MIaroB ¢ Omopod Ha 1-2 H3y4yeHHBIX CBOWCTBA
bu3NYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiate pacuy€THble 3a7aud B 12 [EHCTBUS, HCIMONB3Yysd 3aKOHBI H (OPMYIIBI,
CBsI3BIBAIOIIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJ]a4H 3alHUChIBaTh KPaTKOe
yCIIOBUE, MOJCTABIATh (PU3NMUECKHE BETUYMHBI B (OPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH
CIIpaBOYHBIC JlaHHBIE, HEOOXOJWMBIE [JIS pEIIeHUs 3a]ad, OILIEHWBAaTh PEATHUCTUYHOCTH
MOJIY4YeHHOW (PU3NUECKON BETMYUHBI;

. pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIHU (PU3HMUECKUX METO/IOB, B
ONUCAaHUM HCCIIEOBaHMs BBIIENATh MPOBEpSEMOE MPEeanoiokeHne (TUIoTe3y), pa3iuyarbh U
MHTEPIPETUPOBATH MMOTYYEHHBIN Pe3yNbTaT, HAaXOAUTh OMIMOKHU B XOJ€ ONBITA, JEJIaTh BHIBOIbI
II0 €ro pe3yJIbTaTaMm;

. MIPOBOJMTH OMBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SIBICHUN WM (PU3MUECKUX CBOWCTB TEI:
(dbopMynHupoBaTh TNpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

. BBHITIONHATH MPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CHIIBI U
TEMIEPATYPhI C UCMOJIb30BAHUEM aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

. MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHCHUMOCTU OJHON (PU3MYECKOH BETMUYMHBI OT JAPYrod C
HCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MyTH PAaBHOMEPHO JBHIKYIIETOCS TEla OT
BPEMEHM [BMKEHHS Tejla, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MOBEPXHOCTEN TE€JI M HE3aBHCHUMOCTH CWJIBI TPEHMsI OT IUIOIIAAU CONPUKOCHOBEHMSI TEJl, CHUJIBI



YIIPYTOCTH OT YJUIMHEHUS PY>KUHBI, BEITATKUBAIOIIEH CHIIBI OT 00bEMa MOTpy:KEHHON YacTu Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Nla, OT INIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIIOBHH IJIaBaHUA TeJ, YCIOBUI PaBHOBECHS phlyara M 0J0KOB), y4acTBOBATh
B IUIAHUPOBAaHUM Y4E€OHOI'O HCCIIEOBaHUs, COOMpaTh YCTAaHOBKY M BBIIOJHATh HM3MEPEHMS,
clefys TPEAJOKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3ynabTaThl MOJYYECHHOH 3aBHCHMOCTH
(Gu3nyecKux BEIWYMH B BHJE NPEIJIOKEHHBIX TaONULl U TpadUKOB, JenaTh BBIBOJBI 110
pe3ylbTaTaM MCCIEI0BaHNUS;

o IIPOBOJIUTh KOCBEHHBIE M3MEpeHHsl (PU3MUECKUX BeIMYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTU U TBEPAOrO TEJA, CUJA TPEHUS CKOJIBXCHUSA, JABICHUE BO3/yXd, BBITAJIKHBAIOLIAsS
cuiia, JeHCTBYyIOIas Ha MOTPYKEHHOE B XKMJKOCTb TEJIO, KO3(PPUIUEHT MOJIE3HOTO AeHCcTBUA
IIPOCTBIX MEXaHWU3MOB), CJIENysl IMPENJIOKEHHOW HMHCTPYKLMM: IPU BBIIOJHEHUU H3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE UCKOMOM BEJINUMHBI,

o coOmogaTh TMpaBWia TEXHUKUM Oe30macHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
o yKa3bIBaTh MPUHIIMITBI JCHCTBUS IPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI, TEPMOMETP,

JTUHAMOMETP, COOOIIAIONINECS COCY/Ibl, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs TIJIOCKOCTh;

o XapaKTepu30BaTh MPUHIIUIIBI AEUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHUCTB
C omopod Ha HUX omnucaHus (B TOM 4YHCIE: NOIUIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
TUAPABIMYECKUI TPEecc, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETpP), HCIOIb3Ys
3HaHHUSA O CBOWCTBAaX (HU3MYECKUX SABIECHUI U HeoOXoauMble (QU3MYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

o NPUBOJUTL TNpUMEpPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MNPaKTUYECKOTO
WCIONIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpaiieHuu ¢ TpudopaMu M TEXHUYECKMMHU YCTPOWCTBAMH, COXpaHEHUs 3J0POBbs U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpelie;

. OCYIIECTBIATH OTOOp HMCTOYHMKOB HH(popMmammu B HHTEpHETE B COOTBETCTBUHU C
3a/ITaHHBIM TTOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIITUXCS 3HAHUH U TyTEM CPaBHEHUS Pa3JINUHBIX
HMCTOYHUKOB BBIJENIATh HH(POPMAINIO, KOTOpas SIBISETCS MPOTHBOPEUMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

. WCIIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/laHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATYPy
bu3nYecKoro coaep:KaHus, CIPaBOYHBIE MaTepUanbl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMCHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpMaIuu (U3MUECKOTO COJEp>KaHUs, B TOM YHUCIe MyOJUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJibTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBAHHM, MPH STOM TPaMOTHO
MCIIONIb30BaTh M3yYCHHBIH MOHATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATH BHICTYIICHHE
MPE3EHTALNEH;

. MIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M WCCIIEIOBAHMN pPaCHpeneNsTh OOS3aHHOCTH B
TpyIIe B COOTBETCTBUH C ITOCTaBICHHBIMH 3a/1a4aMU, CJICUTH 3 BHIIOJTHEHUEM ILJIaHA IEWCTBUH,
aZIcKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JICATEIBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aHMOJICHCTBHUE, YUIUTHIBAsI MHEHUE OKPYKAIOIIUX ;

o NPUMEHAMb NONYYEeHHble 3HAHUS 8 (DOpMUpOsanuu ymenus pabomams ¢ pasiuyHbLMU
UCTMOYHUKAMU PUHAHCOBOU UHPOpMAYUY, UCNOIL308AHUS PA3HOOOPA3HBIX PeCcyPCo8 Olls 8e0eHUs
br0dxcema;

° UCNONILb306AMb _ NOJVYEHHbIe 3HAHUA 6 NOBCEOHESHOU JICU3HU Oas  obecneyenus
Oe30nacHocmu Ha 00po2ax;
. NPUMEHImMb NOJVYEHHble SHAHUSL NPU_ NAAHUDOSAHUU cemelilio2o blodacema; 6 obaacmu

IKOHOMUHECKUX OMHOULECHULL 8 cCeMbe U 0511466’11166;




L4 NPUMEHAMb NOJIVYEHHblE SHARUA 6 d)ODMMDO@ClHMM AHMUKOPPYNUUOHHO2O MUPOBO33PEHUA.

K xonny o0yuenuss B 8 Kiacce mpeaMeTHbIe Ppe3yabTaThl J0JKHBI OTPaKaTh
¢OopMHPOBAHHOCTDH y 00y4AKOIIMXCH YMEHMI:
o HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOp(HBIE TeJa, HACHIIIIEHHBIN
Y HEHACBHIIECHHBIN Iap, BJIAXHOCTh BO31yXa, TEMIEPATypa, BHYTPEHHSSA DHEPIUs, TEIIOBON
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, DJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
. pa3nuuath sBJIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaTHhe, TEIUIoNepeaada, TEIUIOBOE
paBHOBECHE, CMayMBaHUE, KallWUIApHBIC SBJICHUS, WCHApEHUE, KOHJIECHCALUdA, ILJIaBJICHUE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenaya (TeruIoNpOBOJHOCTb, KOHBEKIMS,
U3JIyYEHHUE), AIEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsA0B, JNEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOACHCTBHE MarHUTOB, JEHCTBUE MArHUTHOTO T10JIS1 HA ITPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKIMs) 110 ONMCAHUIO UX XAPAaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
o pacro3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MHPE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KallUJUIAPHBIC SIBICHUS B
pUpojie, KpUCTaiibl B Ipupoe, uzinydenue ColiHIa, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpH3BI,
o0pa3oBaHue pOCHI, TyMaHa, MHEsl, CHETa, JIIEKTPHUYECKHE SIBICHHS B aTMOc(hepe, JIeKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeild MOIHCOB, POIb MArHUTHOTO IOJIS JUIS
KU3HU Ha 3emuie, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOIUTH MPAKTUUYECKYIO 3a/layy B y4EOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;
o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMSA, MCIIONB3Ys (hr3mueckue
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSS1 SHEPTUs, KOJIMYECTBO TEIJIOTHI, y/I€JIbHAs TEINIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTA IUIABJICHMs, YyJelbHas TeIoTa HapooOpa3oBaHUs, YJelbHas
TEIUIOTa CrOPAaHUs TOIUIMBA, KOA(P(GUIMEHT TOJE3HOrO JEHCTBUS TEIUIOBOW MAIIWHBL,
OTHOCHUTEJNIbHAS BIAQXHOCTb BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOE
HaNpsDKEHUE, CONPOTHBIIEHHWE NPOBOJHUKA, YIEIbHOE CONPOTUBJICHHE BellecTBa, paboTra U
MOITHOCTb 3JIEKTPUYECKOTO TOKA), NP OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKUI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS U €JUHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (DM3MYECKYI0 BEIMYMHY C IPYTMMH BEJIWYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
o XapaKTepu30BaTh CBOMCTBA T, (PU3UUYECKHE SBICHUS U MPOLIECCHI, UCIIOIIb3YsI OCHOBHBIE
MIOJIO’KEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUHU CTPOCHHUSI BELLIECTBA, IPUHIIUI CYIIEPIIO3ULINN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsaa, 3akoH OMa njisi yyacTka Ieru,
3akoH Jxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPT U, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIllUChIBaTh €r0 MaTEMATHUECKOE BhIPAKECHHUE;
o OOBSICHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIHil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh MPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHeHHEe U3 1—2 JOTrMYecKHX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
. pemiate pacu€THble 3aJaud B 2—3 JE€HCTBUS, HCIONB3Yysd 3aKOHBl U (OPMYIIbI,
CBsI3bIBaOIME (pU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aul 3alMChIBaTh KPaTKOe
yCIIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PELICHUs 3aJjaud, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXOoauMBbIe ISl €€ pelIeHUs], NMPOBOAUTH PAacdyE€Thbl U CPAaBHHUBATh MOJYyYEHHOE 3HAuUEHUE
($u3nUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;
. pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPSAEMOE IPENIOJIOKEHUE, OLEHUBATH
MPAaBUJIbHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;



. MPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3HUECKUX SBJICHUN WIIN (PU3NYECKUX CBOMCTB TEJ
(KanmuJUIApHBIE SBJICHUS, 3aBHCHMOCTb JaBJIEHUS BO3JyXa OT ero o0ObéMa, TeMuepaTypsl,
CKOpPOCTH IIpollecca OCTBIBAHUS M HAarpeBaHus IIPU H3IYYCHUU OT LBETa H3JIydarolen
(morjomaoei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
IUIOMAaM €€ IOBEPXHOCTH, IEKTPU3alUs TeJI M B3aUMOJACUCTBUE DJIEKTPUUYECKUX 3apsliOB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allds] MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB, JIEWCTBUS MAarHUTHOIO IIOJII HAa IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOINO  TOKa):  (OpPMYIMpPOBAaThH  IpPOBEpsEMbIE
IPEIOI0KEHNUs, COOMpATh YCTAHOBKY M3 IPEIOKEHHOT0 000py/I0BaHUS, OTUCHIBATH X0 OIBITA
U GOpMYJIMPOBaTh BHIBOJIBI,

. BBIIIOJIHATH IPSAMbBIE M3MEPEHUS TEMIEPATYPbl, OTHOCHUTEIBHOM BIIAXKHOCTH BO3/1YyXa,
CHJIBI TOKA, HANPsDKEHHs C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UYECKHUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 331aHHON a0COJIFOTHON NOTPEIIHOCTH;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHON (PM3UYECKON BEIMYMHBI OT JAPYrOd C
MCII0JIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IUIOUIAIA TIONEPEYHOr0 CEUEHUS U YACIBHOIO CONPOTHBIICHUS BEILECTBA NPOBOJHHUKA, CHUIIbI
TOKa, WAYIIET0 4Yepe3 MPOBOAHMK, OT HaIpsOKEHUS HAa IPOBOJHUKE, MCCIEIOBaHUE
II0CJIEI0BATEIBHOTO U MapaJljIeIbHOIO COEAMHEHUH ITPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAHHE,
cOOMpaTh YCTAaHOBKY W BBIMOJHATH MU3MEPEHHUS, CIEAYs MPEIOKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTH B BHUJAE TaOiaul M rpaduKoB, JeNaTh BBIBOABI IO
pe3yJIbTaTaM UCCIIEIOBAHMS;

o IIPOBOJIUTh KOCBEHHBbIE M3MEpEHMsI (U3UUYECKUX BEJIWYMH (yIeJIbHAs TEIUIOEMKOCTb
BEIIECTBA, CONPOTUBICHUE IPOBOJHUKA, paboTa M MOIIHOCTh BJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys MNPEJI0KEHHON
WHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJIMYNHBI;

o coOmogaTh TpaBWiIa TEXHUKA Oe30mMacHOCTH Tpu  pabore ¢  J1abopaTOpHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPUHIIUIIBI AEWCTBUS U3YYECHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHUCTB

C OMOpOH Ha MX omMcaHHs (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npubOpBl, HarpeBaTeNbHbIE 3JEKTPONPUOOpPHI (IPUMEPHI), SIEKTPUUYECKHE NPEJOXpaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa), MCIOJNb3ysd 3HAaHUS O CBOMCTBax
bu3nueckux sSBICHUH U HEOOXO UMbl (PU3UUYECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh IPOCThIE TEXHUUYECKNE YCTPONCTBA U U3MEPUTENIbHbBIE PUOOPHI IO CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETpP, THIPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPAHMs, JIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBI DJIEKTPUUECKHUX
LeNnel ¢ MOCIe0BATENIbHBIM U MapajlIeIbHBIM COEAMHEHUEM DJIEMEHTOB, pa3iinyasl YCIOBHbBIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh HWH(POPMALMIO O TpUMepax) MPaKTUYECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e30MacHOCTH
npu oOpamieHuu ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpYXKaroIlel cpene;

o OCYILIECTBIATh MOUCK MH(pOpMaLUU (PU3HUECKOTO cojiepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOLINXCS 3HAHUM 1 ITyTEM CpaBHEHUS JOTOJHUTENbHBIX HCTOYHUKOB BBIIEISATh HHGOPMAIHIO,
KOTOpas ABJISETCS MPOTUBOPEUUBOM MM MOXKET OBITH HEIOCTOBEPHOM;

o WCIOJIb30BaTh MPH BBIMNOJHEHUU Y4YEOHBIX 33JaHUN HaydyHO--TIOMYJISIPHYIO JIUTEpaTypy
bu3nyecKoro cojaep:KaHMs, CIHpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;



o co3llaBaThb COOCTBEHHBIC IHMCHMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHHUs, 00001mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUUECKOrO COAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HUCCIENIOBATEIbCKOW JIEATEIBHOCTH, IMPH STOM
IPaMOTHO HCIOJb30BATh HM3YYEHHBIM MOHATUHHBINA anmapaT Kypca (DU3HMKH, COIPOBOXKIATbH
BBICTYIUICHUE IIPE3CHTALNEM;

o IIPU  BBINOJIHEHUU YYEOHBIX IIPOEKTOB M HCCIENOBaHUH (PU3MYECKHX MPOLECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMM 337a4yaMH, CIEIUTh 3a
BBITOJIHEHUEM IUIaHA JIEHCTBUIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHWBATH COOCTBEHHBIH
BKJIaJl B JIESITEIbHOCTb I'PYIIIbI, BHICTPAUBaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBUE, MPOSBIAL
TOTOBHOCTb pa3periats KOH(IUKTHI,

o dopmuposams __cnocobHoCmuU ___Kpumu4ecku __ OyeHusamsv _ (QUHAHCOBblE _ VCIOBUsL
0eAmenbHOCImuU Yeno8eKa;

o UCNOIb308AMb __NONIVYEHHbIE 3HAHUA 8 _NOBCEOHEGHOU _ JHCU3HU Ol __obecneueHust
bezonacnocmu Ha 0opozax;

o NPUMEHAMb NONYYEeHHbLE SHAHUS 8 POPMUPOBAHUU AHMUKOPPYIUUOHHO20 MUPOBO33DEHUSL;
o NPUMEHAMb NONYVYeHHble 3HAHUSA NPU NIAHUPOBAHUU ceMelino2o 01dxcema; 8 odaracmu

9KOHOMUYECKUX OMHOUleHUL 8 ceMbe U obuecmee.

K xoHny o0yyenuss B 9 Kjacce mnpeaMeTHbIe Pe3yabTaThl J0JKHBI OTPaKaTh
copMHPOBAHHOCTH y 00Yy4AKOIIMXCH YMEHMIA:
o UCIOJIb30BaTh IOHATHA: CUCTEMa OTcuéra, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBWXKEHHUs, Nedopmanus (ynpyras, IUIacTHUECKas), TPEHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTHU, aOCOJIIOTHO
TBEPJI0€ TEJO, LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKAJIA HJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPbl UCITyCKaHUs U HOIJIOLIEHUs, anbda-, 6eTa- u
ramMMa-u3J1y4eHusi, U30TOIbl, sIepHast SHEPTeTHKA;
o pa3nuyath SIBIE€HUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBH)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JBHKEHHUE
[0 OKPY)KHOCTH, B3aUMOJIEWCTBHUE T€J, PEAKTHUBHOE JBUKEHHE, KOJeOATeIhbHOE JIBU)KEHUE
(3aTyxarolye U BhIHYX/IEHHBIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTpaKeHHE 3BYyKa,
NPSIMOJIMHENHOE paclpoCcTpaHeHHE, OTPaKEHUE U MPEJOMJIEHHUE CBETa, IOJHOE BHYTPEHHEE
OTpa’keHHE CBETa, Pa3JIoKEHUE OEJoro cBeTa B CIEKTP U CIO0KEHUE CIEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs pPaJMOaKTHMBHOCTh, BO3HMKHOBEHME JIMHEHYATOIO CIIEKTpa
U3JIY4EHUs1) M0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPHPYIOLIUX
JTaHHOe (U3HYECKOE SBJICHHE;
. pacro3HaBaTh POSBICHUE U3YUEHHBIX (U3NUECKUX SIBICHUH B OKpYKarolieM MUpe (B TOM
yucie (usnueckue sBIEHHUS B MPHUPOJE: MPUIKMBBI U OTIUBHI, ABWXKEeHHE IutaHeT CoJHEYHOH
CHCTEMBI, PEAaKTUBHOE [BUKCHWE JKMBBIX OpPTaHW3MOB, BOCHPHUATHE 3BYKOB J>KHBOTHBIMH,
3eMJIeTpsICEHUE, CeHCMUYECKHE BOJIHBI, IIyHAMH, 9X0, [[BETa TeJl, ONITUYECKUE SBJICHUS B IPUPOJIE,
Ouojoruyeckoe JAeMcTBHE BHUAMMOTIO, YJIbTPa(HOIETOBOrO M PEHTIC€HOBCKOIO H3JIyUYEHUH,
€CTEeCTBEHHBIHN paOaKTUBHBIN (DOH, KOCMHUYECKHE JIyYH, paAHOAKTUBHOE U3TYUYEeHUE IPUPOTHBIX
MUHEpPAJIOB, JEHCTBHE pPaJUOAKTHBHBIX M3IYYEHHH Ha OpraHU3M YeJoBeKa), IMpPH 3TOM
NEePEeBOIUTh MPAKTUYECKYIO 33j]auy B yu4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;
o OIMCHIBATh M3YUYECHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHMS, HCIONB3Ys (U3NUYECKUE
BEJIMYMHBI (CPEeIHAsA U MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMenieHue, myTh, yriioBas CKOpOCTh, CUjla TPEHUS, CHJIa YIPYTOCTH, CUJIA TSKECTH, yCKOPEHUE
CBOOOJTHOTO TaJieHHsI, BEC TeJla, MUMIYJbC Tella, MMITYJIbC CHJIbI, MEXaHHUYecKas pabora U
MOIIIHOCTb, TOTEHI[MAJIbHAS SHEPT U TeJla, MOHATOT0 HaJl OBEPXHOCTHIO 3€MIIU, TOTEHINAIbHAS
DHEPIusl CKaTOW MPYKUHBI, KHHETUYECKas YHEpPrus, MOJHas MEXaHUUeCKasi SHEprus, Mepuoja u




4acToTa KoJeOaHMid, JUIMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MIOKa3aTelb
MIPEIOMIIEHUS CPEJIbl), IPU OMTUCAHUH IPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICIT UCTIOIB3YEMBIX
BEJIMYHMH, 0003HAYCHHUS U €IUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (POPMYJIIBI, CBS3bIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH TpaduKh HU3YUYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIHYHH;

o XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS M MPOIECCHI, UCIOJIb3YS 3aKOH
COXPaHEHUs SHEPruH, 3aKOH BCEMHPHOIO TITOTEHMsI, PUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOcUTeNbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPasKEHUS
U IpPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiI0OBOIO M MacCOBOTO YUCEN INPU SAECPHBIX
peakuusix, MpU JTOM JaBaThb CIIOBECHYIO (OpPMYIUPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

o OO0BACHATH PU3UYECKUE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYHMHHO--CIEACTBEHHbIE CBS3H, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTUYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacu€THble 3a/1a4l (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHUI), HUCIONb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PM3UUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4n
3aMKChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEIOCTAIOIIME HIIM M30BITOUHBIC JAaHHBIC, BHIOUPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC MJISi PEUICHUs, TNPOBOAMTH PACUYETB W OIECHHUBATH
PEATMCTUYHOCTH MOJYYSHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBI;

o pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh TMOPSIKA MPOBEICHUS HCCICAOBaHUs, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

o MIPOBOAMTD OMBITHI IO HAOIIOICHUIO (PU3UUECKHUX SBICHUN WK (PU3NUYECKUX CBOICTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPTUU, 3aBHCHUMOCTH NEpPHOIA
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJIbIX KoJIeOaHU, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajle U CBOMCTB M300paKEHUS
npeaMera B cobuparolei JInH3e, HaOi0IeHHe CIUIOIIHBIX U TMHEHYaThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

o MPOBOAUTH TPU HEOOXOAMMOCTH CEpUI0 TPSAMBIX H3MEpPEHUH, Ompenensis cpeaHee
3HAYCHHUE U3MEPSIEMOM BETUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIICH JTUH3bI), 000CHOBHIBATH
BBIOOD criocoba u3mepeHus (M3MEepPUTENHLHOTO MPUO0pPa);

o MIPOBOAUTH HCCIIEJOBAHUE 3aBUCHMOCTEM (M3MYECKUX BEJIUYMH C HCIHOJb30BAHHUEM
IPSIMBIX M3MEPEHUM (3aBUCUMOCTH IYTH OT BPEMEHM NpPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0Oe€3
HayalbHOM CKOpPOCTH, MepHoAa KojeOaHHM MaTreMaTH4ecKoro MasTHMKa OT JJIMHBl HUTH,
3aBUCHUMOCTH YIJIa OTPa)KE€HUs CBETa OT yrja MaJeHUs U yria MpeloMIICHUs OT yIJia NajJeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMUMH B BUJE TAOIUIl U TPa(PUKOB, J€JIaTh BBIBOBI IO
pe3yspTaTaM MCCIIEI0BaHNus;

o MIPOBOAUTH KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEIMYNH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOTHOTO MaieHus, KECTKOCTD MPY>KUHBI,
KOO QUIMEHT TpEeHHUs] CKOJIbKEHMS, MEXaHW4eckas paboTa M MOIIHOCTh, YacTOTa M IEpPUOJ
Kosie0aHu MaTeMaTHYeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CHJIa COOUparoniel JTUH3bI,
pPalMOaKTUBHBIA (POH): MIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITMOJHATh U3MEPEHMUSI, CIEAYS MPEATI0KEHHON HHCTPYKIIMH, BBIYUCIIATh 3HAUEHUE BEJIMUNHBI U
AQHAIN3UPOBATH MOJTYYEHHBIE PE3YNIBTATHI C YUETOM 33JaHHOM MOIPEIHOCTH U3MEPEHMI;



o coOmogaTh TpaBWiIa TEXHUKM O€30MacHOCTH Tpu  pabore ¢ J1aOOpaTOpHBIM
000opyI0BaHUEM;

. pa3nuyaTth OCHOBHBIC MPU3HAKU M3YyYCHHBIX (PU3UUECKUX MOJIEICH: MaTeprabHas TOUKa,
a0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJJaHETapHasi MOJIENb
aTOMa, HyKJIOHHAsi MOZ€JIb aTOMHOTI'O Spa;

. XapaKTepu30BaTh MPUHIHUIIBI ICHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpoi Ha WX omucaHus (B TOM 4YHCIIE: CIMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKera, 53XO0JIOT, OYKH, Iepuckom, (¢oTroamnmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, O3UMETP, Kamepa BuiibcoHA), MCMONB3ysl 3HAHHUS O CBOMCTBAX (PH3UUECCKHX
SBJICHUH U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbBIE PUCYHKH H3Y4YEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MIPU PEILICHUH YUeOHO--TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I IOCTPOCHUs M300pakKeHUIl B INIOCKOM 3epKalle U coOuparoliei
JIMH3E;

o IPUBOAMUTH IpUMEpbl (HaXoOuTh MH(OpMANMIO O MpUMepax) MHPAKTUYECKOIO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ OpuOoOpaMyu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJIIOJIEHHSI HOPM 3KOJOI'MYECKOI0 MIOBECHUS B OKpY Karollel cpejie;

. OCYIIECTBIISAITh TOUCK HWHpopManuu (U3NIECKOTO coaepkaHuss B MHTepHere,
CaMOCTOSITENILHO (POPMYITHPYS OUCKOBBIN 3aIPOC, HAXOUTH YTH ONPEAEICHHUS JOCTOBEPHOCTH
HOJy4eHHOM nH(pOpMalMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX UICTOUHUKOB;

o HCIIOJIb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3a/JlaHUl HAyYHO--TIOMYJISIPHYIO JIUTEpPATypy
(Gu3M4ecKoro cojJepXKaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMaMyl KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HMH(OpMalMM W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

o co3/1aBaTb COOCTBEHHBIE MMMCbMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yNIbTaThl
IIPOEKTHOM WJIM HCCIIENI0BAaTEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIB30BATh
M3YYEHHBII NOHATUMHBIN anmapaTt U3y4aemoro pasjeina (U3MKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0coOEHHOCTEH ayTMTOPUH CBEPCTHUKOB,

o UCNONb306aMb_NOIVYEHHbIe 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esmeNbHOCIU, HCUSHU,
Hecmu 0meemcmeeHHOCb 3a C80€ nogedeHue 8 PuHancogol cgepe;

o UCNOIb306aAMb __NONYYEHHbIE 3HAHUA 68 NOBCEOHEGHOU JHCUBHU Ol _obecneyeHusl
bezonacnocmu Ha dopozax;

o NPUMEHAMb_NONVYEHHblE 3HAHUA_NPU_NIAHUPOBAHUU_CeMelino20 _0rdicema; 8 odaacmu
9KOHOMUYECKUX OMHOUIEHULL 8 ceMbe U o0uecmee;

o NPUMEHAMb NONYYEHHbLE 3HAHUSA 8 POPMUPOBAHUY AHIMUKOPDYRYUOHHO20 MUPOBO33DEHUS.




4 TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jaeiioB (uudpoBbie) JdomostHUTEIBbHAS
n/n U TeM IPOrpaMMbl Bcero Kontpoanurie  Ipaxkruyeckue o0pa3oBaTe/bHbIE uHpopmanus
padoThI padoThI pecypebi
Pa3pnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKIIEro MUpa
Kak 3akonbI
bubmmoreka [JOK W3WKHU IOMOTAIOT
11 u3HKa - Hayka o pHpoae 2 0 0.6 https://m.edsoo.ru/7f416194 E)GJ'IOBCKy
coomoaars [TJ1/].
Habmronenue 3a
paboToi
puOOpoB yuyera
bu6mmoreka [JOK 3JIEKTPOSHEPTUU U
12 PH3HHCCKHE BENHHHHbI 2 0 13 https://m.edsoo.ru/7f416194 BOI[I)II:l; U;eJ'HI[)X
SKOHOMUU
CEMEHHOT0
OrojKera.
13 EcrecTBeHHOHay4HBIN 2 0 13 bubnuorexa [JOK
' METO/ ITO3HAHUS ' https://m.edso0.ru/7f416194
Hroro no paszneny 6
Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BeleCTBA
2.1 CtpoeHue BemecTBa 1 0 0.3 bubmmorexa [TOK
' ' https://m.edsoo0.ru/7f416194
2.2 iﬁquﬁgglime YaCTHUI] 2 0 1.3 Eubmiorexa LJOK
' ' https://m.edsoo.ru/7f416194
BELIECTBA
23 ArperaTHbl€ COCTOSIHUS 2 0 06 bub6nuorexa [IOK
' BEIICCTBA ' https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

3aBUCUMOCTh
TOPMO3HOTO ITYTH
OT CKOPOCTH H
JIOPOKHOTO
[IOKPBITHS.

bu6mmoreka [JOK

3.1 MexaHuueckoe IBUKEHUE 3 0 0.9 hitps://m.edsoo.ru/7f416194

Hcnons3oBanue
SIBJICHUS] HHEPIIH
KaK OJIHOTO U3
bubmuorexa [JOK CaMbIX
https://m.eds00.ru/7f416194 > dekTHBHBIX
CII0CO00B
SKOHOMHUH
OcH3MHA.

3.2 WHuepius, macca, TUIOTHOCTh 4 0 2.1

JIBukeHUE
TPAHCIIOPTHBIX
CPEACTB HA
MOBOPOTax U B
rOJIOJNE.

bu6mmoreka [JOK

3.3 Cuna. Buper cnn 14 2 5.6 https://m.edso0.ru/7f416194

Uroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
Hasnenue. [lepenaua

JIaBJICHUS TBEPIABIMU bubnmnoreka [JOK

TeJaMH, )KUIKOCTIMHU U ' https://m.edso0.ru/7f416194
razamu

4.1

OKOHOMHSA
BOJHBIX PECYPCOB
C TIOMOIIIBIO
COOOIIAIOITUXCS
COCY/IOB.

bubmuoreka [JOK

4.2 JlaBnieHue KMIKOCTH 5 0 L7 https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK

4.3 Atmocdeproe rasienne 6 34 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUJIKOCTHU U ra3a 41 bubnmoreka [JOK
' Ha MMOTPYKEHHOE B HUX TEJIO ' https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bubmuoreka [JOK
>1 Pabora u momsocTs 3 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBI ) 2.8 bubmmorexa [IOK EJJ:;chgf{ifﬁneHHe
' ' https://m.edsoo.ru/7f416194
MOJIOXKEHUEM.
bubmuorexa [JOK
>3 Mexanmurcckas sHepris 4 13 https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 319

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (undposbie) JlomoaHuTeIbHAS
n/n PAICAOB M TEM Bceero Konrpoaeneie | IIpakradeckue o0pa3oBaTte/ibHbIE uHdopmanus
NporpaMmmasl padoThbI padoThbI pecype
Pa3nen 1. TenioBblie ABJI€HUS
11 CtpoeHue u cBolicTBa 7 1 18 bubnnorexka HOK
BEIECTBA https://m.edsoo.ru/7f4181ce
Ilemexoaurie
MepPEXO/IbI,
paboTarIue oT
COJTHEYHBIX
Oarapeii. AHanu3
LIEHOBOM KAaTE€rOpHUH
Ha pa3JuyHbIe
BHJIbI TOILJIBA.
bubnmnoreka [JOK [Touemy
1.2 Tenosbie mporiecc! 21 2 108 https://m.edsoo.ru/7f4181ce = aBTOMOOMIIH C
(bapamu xenToro
CBETa JTyYIle
BUJIHBI B TyMaHe.
OKOHOMHUYHBIN
pexuM paboThl
JIBUTATEIIS KaK
CPEelICTBO SKOHOMUU
TOIUIHBA.
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4yecKkne M MATHUTHBIC SIBJICHHSA
DIEKTPUUYCCKHUE 3apPSIIb. 3aKoH "
2.1 3ap;1>I<IZHHLIe Tenai IJ/IIX 7 0 3 bubmorexa LJOK HEOOXOIUMOCTE €TO
- https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE coOmoneHus.



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

[Tonyuenue

29 [TocTrossHHBIM 20 114 bubmuorexa [JOK HE3aKOHHALX
' AIIEKTPUUYCCKHI TOK ' https://m.edsoo.ru/7f4181ce .
IIEHHOCTEH 1 OJar.
DJeKTpOMarHuTHbIE
SIBIICHUSI B OCHOBE
bubmuorexa [JOK paboTHI TpaMBasi U
2.3 MaruuTibie sBaeHHs 6 34 https://m.edsoo.ru/7f4181ce = Tposueiibyca.
[Tpodunakruka
T
24 DneKTpoMarHuTHas 4 08 bubnuorexa [HOK
' WHTYKIIUS ' https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 312

I10 ITPOIT'PAMME
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9 KJIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
HaumenoBanue
Ne A31EI10B 1 TeM K 0 (undposbie) JdonmosiHuTEIbHAS
n/n f[ 01; AMMEL Bcero OﬁﬂTpO‘m’m’le p ;KT"quKHe o0pa3oBaTte/ibHbIE uHdopmanus
porp PaooTbI PaooTbI pecypeb
Pazgen 1. MexaHuuyeckue siBJEeHHUSA
11 Mexannueckoe ABUKEHUE 10 1 38 bubnuorexa [HOK [TpoGema
' U CIIOCOOBI €r0 OMUCAHUS ' https://m.edsoo.ru/7f41a4a6 "o6xoaHOro" myTH.
Hcnonb3oBanue
SIBJICHUS] HHEPIIUHU
KaK OJHOTO U3
. bu6mmoteka [IOK
1.2 BsaumonetictBue Ten 20 1 9.8 https://m.eds00.ru/7f41ada6 CaMBIX
3¢ PeKTUBHBIX
cIroco0oB
SKOHOMHMH TOIUIHBA.
bu6nuoreka [IOK
13 3AKOHEI COXpaHCHHA 10 . >4 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannueckue KoJ1e0aHus1 1 BOJHBI
OCHOBBEI
bubnuoreka [JOK IIPOTUBOACUCTBUSA
2.1 Mexanuaeciue koneoanus ! 0 4.2 https://m.edsoo.ru/7f41a4a6  koppynuuu B
Poccum.
29 MexaHU4eCKHUE BOJIHEI. 8 1 44 bu6nuoreka [IOK
' 3ByK ' https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pasjen 3. DiieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE IOoJje DNeKTpOMarHuTHHIE

3.1 1 DJICKTPOMArHUTHBIE 6
BOJIHBI

0

3.4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

SIBJICHUS] B OCHOBE
paboThI TpaMBas U
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TpoJueioyca.

[Tpodunaktuka
T/,

Hroro no pazaeny 6

Pa3nen 4. CBeToBbIE SIBJICHHS
41 3aKOoHBI pacpoOCTpaHEHUs 6 36 bubnmoreka [JOK

' CBETa ' https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U ONITHYECKHE 6 46 bu6nunoreka [IOK CBeTOoaUOgHBIE

' puOOpBI ' https://m.edsoo.ru/7f41a4a6  nOpo>KHBIC 3HAKH.
43 Pasnoxxenune 6enoro ceera 3 15 bubnnoreka IIOK

' B CIIEKTP ' https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 15

Paznen 5. KBanToBbI€e sIBJICHHS
5.1 ?gfn}:mel:slz I;IBeTa 4 1.9 bubmorexa LIOK

' i ' https://m.edsoo.ru/7f41a4a6

aTOMOM
bu6nuoreka [IOK
5.2 CTpocHue aToMHOro snpa 6 2.7 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK

53 FnepHeIe peaxiu ! 2.9 https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 17

Paspnen 6. IloBTOpHTEIbHO-00001IAI01IHI MOAYIb
1 | mommpemenoobmeme | ;  Bomomarox Koy

' scp yP https://m.edsoo.ru/7f41a4a6 A

¢buzuku 3a 7-9 kiacc yOBITOK.
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB 102 532

I10 ITPOTPAMME
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