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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢gu3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJIE€HA HA OCHOBE
MOJIOKEHUH W TpeOoBaHWUW K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOM
o0Opa3oBaTeabHOM mporpaMmsbl, mpeacraBieHHbIXx B DPI'OC 00O, a Takke C  yd&ToM
(dbenepanpHOll paboueld mporpaMmbl BocmHuTaHus W KoOHIENuu mnpenogaBaHus Y4eOHOTO
npeamera « PU3nKay.

Copnepkanue mporpamMmsl 1Mo (U3MKe HampaBlieHO Ha (OpPMHUPOBAHHE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYYAIOMIMXCS U OpraHU3allvio W3ydeHus: (UMK Ha JEATeIbHOCTHOW OCHOBE. B
nporpamMme Mo (U3UKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro IMpeaMeTa B pealu3aluu
tpedoBannii ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yjbTaTaM
o0y4eHUs, a TaKKe€ MEKIPEIMETHBIC CBSI3M E€CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00II[ero 00pa3oBaHHUsL.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBaeT paclpeiesieHne yd4eOHOro MarepHuaia IO rojaam
oOyyeHusi (mo kjaccaM), MpeqIaraeT MPUMEPHYIO IOCIENI0BAaTEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYI0O Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAepKaHUS U Y4€Te BO3PACTHBIX
0CcOOEHHOCTEN 00y4aroImuxcsl.

[Iporpamma mno ¢usuke pazpadboraHa ¢ HUEIbI0 OKA3aHUS METOAMYECKON MTOMOIIN YYUTETIO B
cOo3/1aHuU pabodeil mporpamMmbl IO y4eOHOMY MPEAMETY.

@dusmnka SBISETCS CHUCTEMOOOPA3YIOMIMM [Jisl €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJIbKY (Pr3MUecKre 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB U SBICHHI, M3ydaeMbIX XUMHUEH,
Ouonoruelt, actpoHomMuell U (uznyeckoil reorpadueil, BHOCUT BKJAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, NPeNoCTaBiigseT HaubOosee sCHble 00paslibl NPUMEHEHUs HaydHOro METoja
[IO3HaHMs, TO €CTh CI0Cc00a MOJIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUpE.

Onna W3 TIaBHBIX 3a1a4d (U3NYECKOro O0pa3oBaHHS B CTPYKType oOIIero oOpa3oBaHHS
COCTOUT B (HOPMHUPOBAHMHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH M HWHTEpeca K Hayke Yy
00y4arommxcsl.

Wzyuenue ¢u3ukun Ha 0a30BOM YpPOBHE IMIpelrnoyiaraeT OBJaJE€HUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

®  HAy4YHO OOBSICHATH SIBJICHMUS;

®  OICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

®  UHTEPIPETUPOBATHh JIAHHBIE M HCIIOJIB30BATh HAYYHBIE JOKA3aTEeNbCTBA IS TOJTY4YECHUS
BBIBOJIOB.

Hemn w3ydeHuss (UMK HA YPOBHE OCHOBHOIO OOIIETO OOpa30BaHUSA OMpPEAENECHbl B
Konuenuuu npenogaBanust yuedHoro npeamera «dusuka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit @enepanuu, peanu3yoOIMX OCHOBHbIE 00IIe00pa3oBaTeNbHble MPOrpaMMBI,
yTBepkaAEHHON pemieHneM Komernn MunuctepctBa npocenieHus Poccuiickoit ®Denepaiiuu
(mpoTokoit ot 3 nexadbps 2019 r. Ne [TK4BH).

eau n3ydenust pu3uKu:

e mpuoOpeTeHne UHTepeca U CTPEMIICHUS 00Yy4arOIMXCs K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE MX UHTEIJICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTUE TIPEACTaBIEHUH O HAyyHOM METOAE IMO3HaHUA U  (OpMHUPOBAHUE
HCCJIEZIOBATENIHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

e (QopMmupoBaHNE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yJbTaTa M3y4EHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKU;

e (opMmupoBaHHE MPEACTABICHUN O oM (U3MKU AN Pa3BUTUS IPYTMX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTUH;

e pa3BUTHE TMPEICTABIEHHH O BO3MOXHBIX chepax Oyaymieid npodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHOHM ¢ (DU3HMKOM, MOATOTOBKA K JaJbHEHIIEMY OOYYCHHIO B OSTOM
HarpaBJICHHUH.



JlocTuxkeHne 3Tux Leneil mporpaMMsl 1o Gpu3nke Ha ypoBHE OCHOBHOI'O 001Iero 00pa3oBaHUs
00eCreurnBaeTcs pelieHueM CIeyIOLHX 3a1a4.

e npuoOpeTeHHe 3HaHWH O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHMUYECKHX, TEIIOBBIX,
JIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e puoOpeTeHue yMEHHUH ONUCHIBAaTH M OOBIACHATH (PU3UUYECKHE SIBICHUS C
UCIOJIb30BaHUEM MOJYyYEHHBIX 3HAHUII;

e OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX pacuyETHBIX 3aJady C MCIOIb30BaHUEM
¢bu3nuecKux MojeNe, TBOPYECKUX U TPAKTUKOOPHEHTH POBAHHBIX 33/1a4;

®  pa3BUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBIOJHATH OIBITHL, Ja00paTOPHBIC
paboTHI ¥ SKCIEPUMEHTAIBHBIE U CCIIEI0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIbHBIX TPHOOPOB;

e OCBOCHHME NPUEMOB pabOTHl C HHPOpManued (U3NYECKOro ComeplkaHus, BKIOYAS
MH(POPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (HU3UKH, aHAIU3 U KPUTHUYECKOE OIICHUBAHHE
uHpOpMaLny;

®  3HAKOMCTBO cO cdepamu NpodhecCHOHAIBHON NesSTeNbHOCTH, CBA3aHHBIMU C (DU3UKOMH, U
COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha JOCTH)KEHUAX (PU3NUYECKON HAYKH.

Ha usyuenue ¢usuku (06a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUS
orBoauTcs 238 "acoB: B 7 kitacce — 68 wacoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 gaca B
HEJIETTIO), B 9 Kjacce — 102 gaca 3 gaca B HEJIEIO).

[Ipenmnaraemslii B mporpaMMe mo ¢u3MKe mnepedeHb J1abopaTopHbIX padOT M OMBITOB HOCUT
PEKOMEHIATENNbHbIM XapakTep, YUUTENb JAesNaeT BbIOOp MpPOBEAEHHs JIAOOpaTOpPHBIX paboT U
OIIBITOB C Y4ETOM MHAUBUAYAIbHBIX OCOOEHHOCTEH 00yUaromXxcs, CIMCKa HKCIEPUMEH TaIbHbBIX
3aJlaHuH, MpeJiaraéMplX B paMKaxX OCHOBHOI'O IOCYJJapCTBEHHOT 0 dK3aMeHa 10 (pU3UKeE.



COJEPXAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®u3uka u €€ poJib B NO3HAHNH OKPYKAIOIIEro MUpa.

®dusnka — Hayka o mpupone. SBieHus npuponsl. dusmyeckue sSBIECHHUSA: MEXaHUYECKHUE,
TEMJIOBBIC, DJICKTPUY €CKIE, MATHUTHEIE, CBETOBBIC, 3BYKOBBIE.

dusznueckue BeMUUYUHBL V3mepenue ¢uzndeckux BenuuuH. Dusznueckue MpHOOPHL.
[TorpemHoCcTh M3MEpeHUI. MeXyHapOIHAS CUCTEMA ENHULL.

Kak ¢usmuka u apyrue ecTecTBEHHbIE HAYKU U3y4alOT NpUpoay. EcrecTBeHHOHAYUYHBIN METOT
MO3HaHMsI: HAOMIOJCHKUE, TTOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBHKCHHE THUIIOTE3, SKCIICPUMEHT
0 TIPOBEPKE TUTIOTE3, OOBICHEHNE HAOM01aeMoro sBieHus. Onucanue Pu3nUecKuX sIBJICHUH C
TIIOMOIIBIO MOJIENIE.

Hemoncmpavuu.

1. MexaHuueckue, TENIOBbIE, AIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. @wusznueckue MNpUOOPHI U MpOIEAypa MPSIMBIX U3MEPEHUNM aHAJIOTOBBIM U LU(PPOBHIM
puOOpoM.

Jlabopamopusvie pabomul u onvimeul.

Omnpezenenue eHbI AeNEHUS KaIbl U3MEPUTEIBHOTO Mpudopa.
N3mepenue pacCcTOsTHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEA.

Omnpenenenne pa3MepoB MajbIX TeEL.

5. H3mepenue temmepartypbl Mpud IOMOUIM >KHJAKOCTHOTO TEPMOMETpa M JaTyuKa
TeMIepaTyphbl.

6. IlpoBemeHue wuccnenoBaHWS TO TPOBEPKE THUIOTE3bl: AAIBHOCTH TOJETAa IIAPHKA,
MYIIEHHOT' 0 TOPU30HTAIILHO, TeM O0JIbIIe, YeM OOJbIIe BBICOTA MTyCKa.

Pa3nen 2. IlepBoHayajibHbIE CBEICHUSI 0 CTPOCHUM BelLIeCTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BELIECTBA.

JBmwxenue dactui BemecTBa. CBs3b CKOPOCTH JBHIKEHHS 4YaCTHUI[ C TEMIIEpaTypoH.
BpoyHnoBckoe nBwxkenue, muddysus. BzammopeicTBHE YacTHIl BEHISCTBA: MPHUTSHKEHUE H
OTTaJKUBaHUE.

ArperaTHble  COCTOSIHHS ~ BEIIECTBA:  CTPOCHHME Ta3oB, OKUIAKOCTEM ©  TBEPIBIX
(KpucTaM4YecKux) Ted. B3auMOoCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX ATOMHOMOJEKYJSIPHBIM cTpoeHneM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBIL.

Hemoncmpayuu.

1. HaGmoneHue GpoyHOBCKOIO ABUKEHHUSL.

2. Hao6moaenue nuddysun.

3. HaOmonenue sBIEHUN, OOBSCHAIOMIMXCA MPHUTSDKCHHEM WM OTTAJIKUBAHUEM YaCTHIL
BEIIECTBA.

Jlabopamopuwvie pabomul u onvimeul.

1. OmeHka 1uamMeTpa aToMa METOJIOM PsiioB (C UcCmoyb3oBaHueM (ortorpaduit).

2. OmnbITHI IO HAOIIOICHUIO TETJIOBOTO PaCIIUPEHUS Ta30B.

3. OnbITBl IO OOHAPYKEHUIO JIEHCTBHS CHII MOJICKYJISIPHOTO TTPUTSKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMOJeiiCTBHE TeJl.

Mexanndeckoe nBmwkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE aBukeHue. CkopocTh. CpenHss
CKOPOCTB MTPH HEPABHOMEPHOM JBUXKEHUU. PacuéT myTH 1 BpeMeHU JIBUIKEHUS.

el



SIBnenue nHepuuu. 3aKoH UHepLUU. B3aumoelicTBre Tesl Kak IPUYMHA U3MEHEHHUS CKOPOCTH
JNBUKEHUA Tell. Macca Kak Mepa uHepTHOCTH Tena. IlnotHocTe BemecTtBa. CBs3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €TMHUIE 00bEMa BELIECTBA.

Cuita Kak XapakTepucTuka Bzaumojercreus Ten. Cuna ynpyroctu u 3akoH I'yka. Msmepenue
CHIIbl C MOMOILIBIO AUMHAMOMETpa. SIBieHHEe TArOoTeHUs U cuiia TsokecTu. Cuina TsHKecTd Ha
npyrux miaaHerax. Bec tena. HeBecomocTs. CokeHue Cull, HapaBJIEHHBIX 110 OJHON MPsIMOM.
PaBHogelictByromas cuin. Cuna TpeHus. TpeHue CKONbXKEHUS U TpeHHe Mokosd. TpeHue B
MIPUPOJIE U TEXHUKE.

Jemoncmpauyuu.

HabumroieHne MexaHM4ecKoro ABUKEHUS TENa.

N3mepenne ckopocTH NpsIMOJIMHEHHOTO JBUKEHUS.
HaGnronenue siBeHUs: HHEPIIUU.

Habmonenne n3MeHeHus: CKOpOCTH MPU B3aUMOJIEHCTBUH TeJl.
CpaBHeHME Macc 0 B3aUMOEHCTBHIO TEI.

CrnoxxeHue cujl, HalpaBJIEHHBIX 110 OJAHOM IPSAMOIl.

Jlaﬁopamopnbte pabomul u onvimol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABWXKEHHS (IIapuka B JKUAKOCTH, MOJEIH
ANEKTPUUECKOT 0 AaBTOMOOUJIS M TaK JaJiee).

2. Ormpenenenne cpenHed CKOPOCTH CKOJbKEHUsS Opycka MWIM IIapuka IO HaKJIOHHON
IIJIOCKOCTH.

3. Omnpenenenue NJIOTHOCTH TBEPAOIO TeNA.

4. OnpITl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTshKeHHUs (medopmariuu) MpYy>KUHBI OT
MIPUIIOKEHHOM CHIIBI.

5.  OmnbITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIbXKEHHUS OT Beca Tela U
XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjienue TBEPABIX TeJ, KUIAKOCTEH U ra3oB.

JaBnenue. CrocoObl yMeHbIIIEHHUS U YBeIMUeHHUs AaBieHus. /laBineHue raza. 3aBUCHMOCTb
JaBJeHus raza or o0bEéMa, TeMrepaTypsl. [lepenaya naBiaeHus TBEPABIMU TENAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTHyeckre MalIMHBIL. 3aBUCUMOCTH JIABJICHUSI KUIKOCTH OT
rnyounsl.  ['mapocratnueckmii  mapanokc. CooOmarommecss cocynael. [miapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMmochepHoe AaBieHue. [IpuumHBI CylIecTBOBAHUS BO3TYIIHOW
obonoukn 3emnu. OnbiT Toppuuemmu. M3mepenue atMmochepHOro naBiieHUS. 3aBHCUMOCTD
aTMoc(hepHOro JaBlieHHS OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopsl st u3MepeHHs
aTMOC(EpPHOr o AaBJIECHUS.

JleiicTBrE KUIKOCTU M Tra3a Ha MOTPYyKEHHOE B HUX Teno. BrlTankuBaromas (apxumMmenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. BozgyxonnaBanue.

Jemoncmpauyuu.
3aBUCUMOCTb JIaBJICHUS Ia3a OT TEMIIEpaTyphI.

[lepenaua naBneHus )KUAKOCTHIO U Ta30M.
Coobmatommmecs coCcyabl.

I'uppaBiauyeckuit nmpecc.

[IposiBnenue nercTBUst aTMOCHEPHOTO JABICHUSI.

6. 3aBHCHMOCTbH BBITAIKHBAIOLIEH CHIIBI OT 00BEMA MOTrpyKEHHON YACTH Tela U MJIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBue muaBaHus TeN: INJABaHME WM TMOTPY)KEHHME Tel B 3aBUCUMOCTH OT
COOTHOILICHMS INIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimeul.

OUAWN e

uhwnNE



1. MHccnegoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOH B KUIKOCTH
YacTH TeJa.

2. OmnpenelieHHE BBITAJIKUBAIONICH CHUJIbI, JEUCTBYIOIIEH HA TENO, MNOrpy:KEHHOE B
YKUJIKOCTb.

3. [IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOLIECH CHUJIbI, IEHCTBYIOIIEH HA TEIO B KUJAKOCTH,
OT Macchl Tena.

4. OmnbITbl, TEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKMBAIOIIEH CHJIbI, JCHCTBYIOUIEH Ha
TEJIO B )KUIKOCTH, OT 00bEMA MOrpyXKEHHON B )KHMJIKOCTh YAaCTH TeJa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpympoBaHune apeomeTpa MM KOHCTPYMPOBAHHME JIOJKM M OIpEACIeHHE €€
IPy30I0AbEMHOCTH.

Paznen 5. Pabora u MomHOCTB. JHeprus.

Mexanuueckasi pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeHnenue mpaBuiia paBHOBECHs pbluara K OJIOKy. «30i0Toe npaBuio» MmexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusa. KuHernueckas ¥ nmoteHuuaibHas sHeprud. [IpeBpanieHue ogHOro
BU/JIa MEXAaHUYECKOU SHEPIyU B APYTroi. 3aKOH COXPAHEHUS SHEPIrUU B MEXaHUKE.

Jemoncmpauyuu.

1. IIpumepsl OpOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomul u onvimeul.

1. Onmnpenenenue pabOTbl CHJIBI TPEHUS MpPU PAaBHOMEPHOM JIBJKEHHUU Teja IO
TOPU30HTAIbHON TOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaKIOHHOMN MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPTUH.

8 KIIACC

Pa3nen 6. TenioBble siBJICHUS.

OCHOBHBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHS BellecTBa. Macca u
pasMepbl aTOMOB M MOJeKyJd. OmNbIThl, MOATBEPKAAIONIME OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHOKHUHETUYECKOW TEOPUH.

Mopnenu TBEPAOro, XKHUAKOTO M Ta3000pa3HOTO COCTOSHHUM BemiectBa. Kpucrammmueckue u
amopdusbie Tena. OObsICHEHHE CBOICTB ra30B, JKHUIAKOCTEH U TBEPBIX TEJ Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. (CMmauMBaHWE W KalWUISIpHbIE SBJIEHHS. TersoBoe
pacuMpeHue u cxaTHe.

Temneparypa. CBsi3b TeMmIepaTypbl €O CKOPOCTBIO TEIJIOBOTO JBMIKEHUS YACTHII.
Buytpennss osHeprus. CnocoObl HM3MEHEHMs BHYTpPEHHEH SHEpruu: Teronepenaya u
coBepiieHrne padboTel. Busl Tenonepenavyn: TemaoONpOBOAHOCTb, KOHBEKIIU S, U3JIyYCHHE.

KomnuectBo Temnorsl. YaenbHas TEIIOEMKOCTh BeIIeCTBa. TemiIooOMEH U TElJIOBOE
paBHOBecue. YpaBHEHHE TeroBoro OanaHca. [lnaBneHue u OTBepAEBaHUE KPHUCTAJUINYECKUX
BEIIECTB. YJelIbHas TeIioTa IuiaBieHus. [lapooOpa3oBanue W KoHAeHcamus. Mcmapenue.
Kunenune. YnenpHas Ttemnora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHUIEHUS OT
aTMOC(EpHOTO JaBIICHUSI.

BnaxxHocth Bo3yxa.

DHeprus TOIMBA. Y IelbHas TEMIOTa CropaHusl.

[TpunIMIIEI paboThl TemaoBbIX apuraTeseil KI1J[ TermmoBoro asuratens. TemIoBbIe 1B UTATEIH
Y 3allMTa OKPY>KAIOLIEN CPEbI.

3aKOH COXpaHEHUs U MPEBpAIEHUs SHEPTUHU B TEMJIOBBIX MPOIECCaAX.

Hemoncmpayuu.

1. HaGmoneHue O6poyHOBCKOIO ABUKEHMUSL.



Habmronenune nuddysun.
HaGnronenue siBjieHUH cMaYMBaHUS U KaMIJLIAPHBIX SBJICHUU.
HabGnronenue TemimoBoro pacmmpeHus Ted.
W3meHeHue naBiieHus ra3a npu U3MEHEHHH 00bEMa U HarPeBaHUU WA OXJIAXKICHUH.
[IpaBuia u3MepeHus: TEMIEPATYPHI.
Bunsl Termonepenayu.
OxnaxJieHue Mpu COBEPIICHUN PaOOTBHI.
HarpeBanue npu coBepiiieHnH paboOThl BHEITHUMHU CHIIAMH.
. CpaBHeHHE TEINIOEMKOCTEN PA3JIMYHBIX BEUIECTB.
. HaGmonenue xumnenus.
. HaGnrogenne mocTossHCTBA TeMITEpaTyphl MPU TJIABJICHUH.
13. Moaenu TenJIOBBIX ABUTaTEIEH.
Jlabopamopuvie pabomul u onvimeul.
OnbIThI 110 0OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO TPUTSKEHUS.
OMnBITHI IO BRIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM UITH caxapa.
OnbITHI 110 HAOJIOAEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEI.
Ompenenenve AaBiICHUS BO3yXa B OaIOHE HIPHUIIA.

5. OmnbITbl, IEMOHCTPUPYIOLIME 3aBUCHMOCTh JaBJICHUS BO3AyXa OT ero o0béMa u
HarpeBaHUs WK OXJIAXKICHUS.

6. IlpoBepka ruUMOTE3bl JHUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHI.

7. HaOmoneHue u3MeHEHUsT BHYTPEHHEH JHEPruUu Tejla B pe3yibTaTe TEIIoNepenadd u
paboThI BHEIIHUX CHUJI.

8. HccnenoBaHue sSIBJICHHS TEIIOOOMEHA IPH CMEITMBAHUH XOJIOJIHOM U TOPSIYCH BOJIBI.

9. Ompenenenre KOJIUIECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOW MPU TENI000OMEHE ¢ HATPEThIM
METaJUIMYECKUM LIUJIMHIPOM.

10. Ompenenenue yaenbHOU TEMIOEMKOCTH BEIIECTBA.

11. HccnepoBaHue mpouecca ucnapeHus.

12. OmnpeneneHre OTHOCUTEIBHON BIIAXXHOCTH BO3/1yXa.

13. Omnpenenenvie yAaenbHON TEMIOTHI IUIABJICHHUS JIBJIA.

Pa3nen 7. DnexkTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ted. J[Ba poma aneKTpu4YecKuX 3apsiioB. BzanmopaeiicTBue 3apsKE€HHBIX TEll.
3akoH KyioHa (3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJIMYMUHBI 3apSI0B U
PacCTOSIHUS MEXKIY TEJIaMu).

Onekrpudyeckoe mosie. Hampsoxk€HHOCTh anekTpuueckoro moiisi. [IpuHIuUN cymneprno3unun
ANEKTPUYECKHUX MOJIei (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIeMEHTApHbIN neKkTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKH U TU3JIEKTPUKU. 3aKOH COXPAHEHUs 3IEKTPUUECKOro 3apsia.

OJIEKTPUYECKUM TOK. YCJIOBUS CyUIECTBOBAaHUS JJIEKTPUUECKOrO0 TOKa. M CTOYHHKHK
MMOCTOSTHHOT'O TOKa. JIefCTBUSA SIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cunia  ToKa. OJiekTpudeckoe HampsbkeHue. ConpoTuBIIEHUE
MPOBOJHUKA. YJENbHOE CONpPOTHBJIEHUE BemecTBa. 3akoH Oma 18 yyacTka LienH.
[TocnenoBarensHOE U MapaJJIEIbHOE COEUHEHUE TPOBOJTHUKOB.

PaGorta 1 MOUIHOCTB JeKTpUUeckoro Toka. 3akoH Jkoyns—JleHma. DnekTpuueckue enu u
MOTPEOUTENH dIEKTPUIECKON dHEpruu B ObITY. KOopoTkoe 3aMbIkaHuE.

[TocrossHHbIE MarHuThl. B3anMonelcTBHE TNOCTOSHHBIX MAarHuTOB. MAarHuTHOE TOJe.
MaruuTHO€ 1oJjie 3eMJIM U €ro 3HaueHue s )ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe moJie
AJEKTPUUYECKOro ToKa. [IpuMeHeHrne 3JIEKTPOMAarHuToB B TEXHUKE. J[€CTBUE MarHUTHOIO MO
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HAa TPOBOAHMK C TOKOM. OJIEKTPOABUTraTelb IOCTOSIHHOrO TOKa. Mcmonap3oBaHue
3IEKTPOABUTATEIIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Papanes.  SIBieHne  dneKkTpoMarHuTHOM — mHAykuuu. IlpaBumo  JleHna.
Onextporenepatop. CmocoObl TMOTYyYEHUS] SIEKTPUUECKOH HHEPruu. OIJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIHH.

Jemoncmpauyuu.

DIIeKTpU3aIus Ted.
JIBa pojia 2JIEKTpUYECKUX 3aps10B U B3aUMOJICHCTBHE 3aPSKEHHBIX TEJ.
YCTpOHCTBO U 1EMCTBUE JIEKTPOCKONA.
DnekTpocTaTuyeckast HHAYKIUSI.
3aKOH COXpaHEHUS JIEKTPUUYECKUX 3apsiI0B.
[IpoBOTHUKY U TUATIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUH AJIEKTPUUECKOrO MOJIs.
HcTOYHMKN TOCTOSIHHOTO TOKA.
JIeficTBUS DIIEKTPUYECKOr 0 TOKA.
. DIIEKTPUYECKUN TOK B KHUIKOCTH.
. T'a30BbIl pazpsi.
. MI3MepeHue cuibl TOKa aMIepMETPOM.
. 3mepeHue 31eKTpuIecKoro HanpsiKeHus: BOJIbTMETPOM.
. PeocraT u Mmarazus conpoTUBICHUM.
. B3aumopneicTere MNOCTOSHHBIX MArHUTOB.
. MopenupoBaHue HEBO3MOKHOCTH pa3eieHuUs MOJOCOB MarHUTA.
. MonenupoBaHue MarHUTHBIX 110JI€H MOCTOSIHHBIX MArHUTOB.
. OmsIT Dpcrena.
. MaruuTHoe 1mosie Toka. DJIeKTPOMarHur.
. [elicTBue MarHUTHOrO IOJISI HA TPOBOJIHUK C TOKOM.
. DJEeKTPOABUTATENb TOCTOSTHHOTO TOKA.
. UccnenoBanue siBiaeHUs 3J1€KTPOMAarHUTHOM UHTYKIIMH.
. Onbrtel @apanes.
3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHHUKHOBEHUS.
25. DnexTporeHepaTop NOCTOSHHOI'O TOKA.
Jlabopamopusie pabomout u onvimol.
OnbITHI IO HAOJIOIEHUIO ATIEKTPU3ALIMH TeJl MHAYKIMEH 1 IPU CONTPUKOCHOBEHUU.
HccnenoBanue n1eicTBUS 3JIEKTPUUYECKOIO MO HA IPOBOJIHUKYU U AUDJIEKTPUKH.
COopka u nmpoBepka paboTHI JIEKTPUY ECKOU I[ETTH MTOCTOSIHHOTO TOKA.
W3mepeHue u peryampoBaHUe CUIIbI TOKa.
H3Mepenue u peryinpoBaHue HaPsKECHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIbl TOKa, UAYILIErO YE€pe3 Pe3ucTop, OT COMPOTUBICHUS
pPE3UCTOPA U HAIIPSYKEHUS HAa PE3UCTOPE.

7.  OmbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb 3JEKTPUUECKOI0 COMPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IION[aA1 TONEPEYHOro CEYEHUs U MaTepuaa.

8. [IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MPU MOCIEI0BATEIbHOM COEAMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia /Ui CHIIbI TOKA MPU NapayieTbHOM COE€IUHEHUU PE3UCTOPOB.

10. Omnpenenenre pabOThI NEKTPUUECKOTO TOKA, UAYIIET0 Yepe3 pe3nucTop.

11. OmnpeneneHrie MOLHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. HccnegoBaHue 3aBUCMMOCTH CHUJIBI TOKA, UIYLIErO Yepe3 JAMIIOYKY, OT HaNpsKeHUsS Ha
HEW.

13. Omnpenenenune KII/] narpeBatens.

14. HWccnegoBaHre MarHUTHOTO B3aMMOJI€M CTBUSI TOCTOSIHHBIX MarHuTOB.
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15. M3yuyeHne MArHUTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TIpH WX OOBEAMHEHUH U
pa3zenaeHuu.

16. HccnegoBanue NEMCTBUS JIEKTPUUECKOr O TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJENUCTBUS KAaTYIIKH C TOKOM U
MAar"uTa OT CHJIbI TOKA U HalpaBJIEHUs TOKA B KAaTYILKE.

18. M3yueHue AeiCTBUA MATHUTHOT'O MOJII HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHrue paboThl AIEKTPOIBUTATENS.

20. Uzmepenne KIIJ[ anexTponBUraTebHON yCTaHOBKH.

21. OnbITBl 1O UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM WMHAYKIUU: HCCIEAOBAHUE
W3MEHEHUI 3HAYEHUS U HAIIPABJICHUS WHAYKIIMOHHOIO TOKA.

9 KIIACC

Pa3zpnen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe aBukeHue. MartepuanbHas Touka. Cucrema orcuérta. OTHOCUTEIBHOCTH
MEXaHUYECKOro JBWXKEHUs. PaBHOMepHOe mpsMoiiMHENHOe JBHKeHHEe. HepaBHOMepHOe
npsiMOJIMHEWHOe JBkeHue. CpenHsisi ¥ MTHOBEHHash CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMonmHeHOe aBmkeHue. CBoboanoe mageHue. OMbBITHI
lanuies.

PaBHOMepHOe nBIKEHHE IO OKpyXHOCTH. llepmom u dactora obOpamieHus. JluneiiHas u
yrioBas CKOpocTU. L{eHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBeiii 3akoH HproToHa. Bropoit 3axkon Herorona. Tpernii 3akoH Hbrorona. ITpunHiun
CYIIEPIIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEeHHUs! CKOJIbKEHUsS, CHJIa TPEHUS TTOKOs,
JIpyryue BUAbI TPEHHUS.

Cuna TSHKECTH ¥ 3aKOH BCEMHPHOTO TSATOTEHHs. Y CKOpeHHe CBOOOIHOrO najeHus. J{Buxkenne
mwranet Bokpyr Connia. [TepBas kocMuueckas ckopoctb. HeBecoMOCTh M Ieperpy3Ku.

PaBHOBecue mMarepuanbHOi TOUkH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue TBEpIOTO Tena ¢
3aKpeIUIEHHON OChblo BpauieHusl. MoMmeHT cuiibl. LleHTp TsxecTu.

Nmnynsec Tena. M3menenne umnynbca. MMmmynbc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHOE 1BMXKEHUE.

Mexanudeckass padoTra W MOIIHOCTh. PaboTa cui TsbKecTH, ympyroctd, Tpenws. CBsi3b
sHepruu U paborsl. [loTeHuManbHAs PHEPrus Tena, MOAHSITOrO HaJl TMOBEPXHOCTHIO 3EMJIH.
[loTenumanbHas sHeprus cxato npyxuHbl. Kunetnueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPruu.

Hemoncmpavuu.

1. HabmoaeHne MEXaHHUECKOro ABM)KEHUS Tella OTHOCUTENIFHO Pa3HbIX TEN OTCUYETA.

2. CpaBHeHHE NyTe€Hd W TPACKTOPUM JIBUXKEHHS OJHOIO M TOrO K€ Tejla OTHOCUTEIBHO
PAa3HBIX TEII OTCUYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOIO JBUKEHUS.

4. MHccnenoBaHue NprU3HAKOB PaBHOYCKOPEHHOI'O JBHKEHUS.

5. HaOnronenue ABMKEHUS Tela MO OKPYKHOCTH.

6. HaOmronenne mMexaHWYecKUX SIBJICHHM, IPOUCXOASIINX B cucreMe orcuéra «Tenexka»
pu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCUTEIBHO KaOuHeTa (PU3HKH.

7. 3aBHUCHUMOCTb YCKOPEHUS T€la OT MaccChl Tejla U ACHCTBYIONIEH Ha HETO CHUIIBL.

8. HaOmonenue paBeHCTBa CUJI IPH B3aUMOJIEHCTBUU Tell.

9. MH3MeHeHue Beca Tena MPU YCKOPEHHOM JIBUKECHUU.

10. Ilepenaua ummymnbca Npu B3aUMOIECUCTBUHU TEIL.

11. IIpeoOpazoBaHusl SHEPTUH NIPU B3aUMOJIEH CTBUU TEIL.

12. CoxpaHeHue UMIyJbca MPU HEYNPYTOM B3aUMO/ICHCTBUU.



13. CoxpaHeHue UMIyJibca IpU aOCOIIOTHO YIIPYTroM B3aUMO/IEH CTBUU.

14. HaOmoeHne peak THBHOT'O JIBH)KCHHUS.

15. CoxpaHeHHe MEXaHHUYECKOI 3HEepPruu npu cBOOOIHOM Ma/IeHUH.

16. CoxpaHeHue MEXaHUYECKOM 3HEpruu Mpu JIBUKEHUHU TeJa O] ACHCTBUEM MIPYKUHBI.

Jlabopamopuwvie pabomul u onvimeul.

1. KoHcTpyupoBaHue TpakTa JUIsl pasrOHa M JAJbHEHIIETO PaBHOMEPHOIO JBUKECHMSI
LIapUKa I TEIEKKH.

2. Ormpenenenne CcpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM ABWKEHUS IIapHKa I10
HAaKJIOHHOW INIOCKOCTH.

3. OrmpeneneHre yCKOpEHHMs Tela NP PABHOYCKOPEHHOM JBM)KEHMHM I0 HAaKJIOHHON
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBIKEHUU 0e3
Ha4YaJbHOU CKOPOCTH.

5. TIlpoBepka rUmoTe3bl: €CIM MPH PAaBHOYCKOPEHHOM JABM)XEHUU 0e3 HadalbHOW CKOPOCTH
NyTH OTHOCATCA Kak psii HEYETHBIX YMCEN, TO COOTBETCTBYIOIME IPOMEXYTKHM BpPEMEHU
OJINHAKOBBI.

6. McciaenoBaHue 3aBUCHUMOCTH CHUJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbl HOPMajbHOIO
JIABIICHUS.

7. Omnpenenenue K03 PUIIMEHTA TPEHUS CKOJIBKEHUSI.

8. Omnpenenenue )xECTKOCTH MPYKUHBL.

9. Ompenenenne pabOThl CHUIBI TPEHHS TPU PABHOMEPHOM JBMKCHHHM Tela IO
FOPU30HTATIbHOU MOBEPXHOCTH.

10. Omnpenenenue pabOThl CHIIBI YIPYrOCTH NpH TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJBUKHOT'0 U TIOJIBH)KHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHHS SHEPIUU.

Pa3znen 9. Mexannueckne KoJie0aHHUSA U BOJIHBI.

KonebatensHoe nBmxeHune. OCHOBHBIE XapaKTEpUCTUKH KoJjeOaHUM: TMepHoj, 4YacToTa,
aMIuiTyaa. MaTtemMaTHUeCcKUd U TpYKUHHBIA MasTHUKU. lIpeBpaleHue »sHepruum mnpu
KoJ1e0aTeIbHOM JBUKEHUH.

3aryxatomue kosebaHus. BuiHykIneHHble KosneOaHus. Pezonanc. MexaHuueckue BOJHBI.
CpoiicTBa MexaHnuyecKkux BOJH. [IpogonbpHbIe U nonepedHble BOJIHbI. JIJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHUs. MeXxaHn4YecKHe BOJIHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHA. OTpaxeHnue 3Byka. UH(pa3Byk u yIbTpa3ByK.

Hemoncmpauyuu.

Habmoenne xonedbanuii Te Mo ASHCTBUEM CHJIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGumoenne xonedbanuii rpy3a Ha HUTH U Ha IPYXKHUHE.

Habmoienne BoIHYKICHHBIX KOJIEOAHHI U pe30HaHCA.

PacnpocTpaneHue npoioIbHbIX U IONEPEUHbIX BOJIH (Ha MOJEIH).
HaGmtoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI pEe30HaHC.

.]Iaéopamopnbte pabomul u onvimeul.

1. OmnpezneneHue 4acTOTHI U Neproa KOJIeOaHU MaTeMaTHYECKOTO MasTHHUKA.

2. OrmpeneneHue 4acTOThl U IEPUOAA KOJIEOaHUN MPYKUHHOI O MasiTHUKA.

3. MHccnenoBaHue 3aBUCHMMOCTH IEpUOJa KoseOaHWI IOABEIIEHHOrO K HUTU TIpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH Tepuoja KoyieOaHWH MPYKUHHOTO MasiTHUKAa OT MaccChbl

rpysa.
5. IlpoBepka He3aBUCHUMOCTH IepHoOJa KoJieOaHui Tpy3a, MOJBEIICHHOIO K HUTH, OT MacChl

rpysa.
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6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh NIEpUOAa KOJIEOaHUHM MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a U )KECTKOCTHU IPYKUHBI.

7. W3mepenue yckopeHHs CBOOOAHOrO MaJeHHUS.

Pa3nen 10. DiiekTpoMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA AJEKTPOMATHUTHBIX BOJIH.
[Ilkana >I€KTPOMarHUTHBIX BOJH. lCIIONB30BaHME SIEKTPOMArHUTHBIX BOJH JUISl COTOBOM
CBSI3H.

DnekTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpauyuu.

1. CBoiicTBa IEKTPOMATHUTHBIX BOJIH.

2. BoaHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. M3ydeHue CBOWCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe siBJICHHS.

JlyueBas wmopnenb cBeta. Mcrounuku cBeta. [lpsAMosMHEHOE pacnpOCTpaHEHUE CBETA.
3atmenus Connua u Jlynsl. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOoH OTpaKeHUs CBETA.

[Ipenomnenune cera. 3akoH NpenomiieHUs cBeTa. lloHOe BHyTpeHHee OTpa)KeHue CBETa.
Hcnonb3oBaHKEe OJHOIO BHYTPEHHET'O OTPAXKEHUS B OITUYECKUX CBETOBOAX.

Jlunza. Xox nydeii B muna3ze. Ontuyeckas cucrema (oToarnmapara, MUKPOCKONA U TEJIECKOIa.
I'ma3 kak onTudeckas cucreMa. bim30pyKoCTh M 1alIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CriokeHHE CHEKTPAIbHBIX I[BETOB.
Jucnepcus ceera.

Hemoncmpauyuu.

[IpssMmonuHeitHOE pacnpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonmyuenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBOJ.

Xon iydei B cobuparomiel JuH3e.

Xop ny4yen B pacCeuBaroLen JTUH3E.

[Tony4uenne n300paxxeHuil C TOMOIIBIO JINH3.

. IlpunHiun neiictBus gporoanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Monensb riasa.

11. PasnoxeHue 6enoro cBera B CIIEKTP.

12. IlomyuyeHue Genoro cBera Mpu CI0KEHUM CBETA Pa3HBIX LIBETOB.

Jlabopamopuwvie pabomul u onvimeul.

1. MHccnegoBaHue 3aBUCUMOCTHU yIJla OTPAXKE€HUS CBETOBOIO JIyya OT yIJja MaJeHHUs.

2. H3yyeHue XxapakTepUCTHK U300pakeHUs IPeIMETa B IIIIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEIOMJIEHHUS] CBETOBOIrO Jiyda OT yrja HaJeHHs Ha
IPAHUIIE «BO3TYX—CTEKIION.

4. TlonmyueHue n300pakeHUM ¢ MOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenennie pOKyCHOr0 pacCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OmbITHI IO Pa3I0KEHUIO OEI0ro CBETa B CIEKTP.

7. OneITBl MO BOCHPUATHIO I[BETa MPEIMETOB MpU HX HAOIIOJEHUU Yepe3 I[BETOBbIE
(UIBTPBHL

Pa3znen 12. KBanToBble iBJIEHUS.

Oneitel Pezepdopna u mnanerapuas mozaens atoma. Moxens atoma bopa. Mcnyckanue u
norJiomeHue ceeta aromoM. KBautsl. JInHedaTbie CEKTpPHI.
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PagnoaktuBHOCTh. Anb(a, 6eTa- u raMma-usnydenus. CTpoeHue aToMHOro siapa. Hykmonnas
MojieNlb aTOMHOro sinpa. M3oromsl. PammoaxtuBHble mpeBpamenus. I[lepumon momypacnana
ATOMHBIX SIZIED.

Snepupie peakuuu. 3aKOHBI COXPAaHEHHUS 3apSAOBOTO U MAacCOBOT'O YHCEN. DHEPrus CBS3H
aToMHbIX sijep. CBsizb Macchl U 3Hepruu. Peaknuu cuHTe3a u aeneHus saep. McTouyHuku
sHepruun CoJiHIIa 1 3BE3].

Snepnas sHepretuka. J[eMCTBHUS paAMOAKTUBHBIX U3JyYEHUN HA KUBbIE OPraHU3MBI.

Jemoncmpauyuu.

CriekTpbl U3ITy4€HHUSI U MOTJIOICHHUS.

CrieKTpbl pa3IMYHbBIX Ta30B.

CrniekTp Bogopoa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3HPYIOMINX U3JTYYEHUH.

Perucrpanus uznyyeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlaﬁopamopnbte pabomul u onvimol.

1. HaOnioneHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JTydEHUSI.

2. MHcchenmoBanue TpeKOB: H3MEpPEHHE SHEPrUU YaCTHIBI MO TOPMO3HOMY MyTH (IO
dboTorpadusm).

3. Hsmepenue paanoakTUBHOTO GoOHA.

IHoBTOPUTENBHO-00001IAI0 M MOTYJTb.

[ToBTOpHTENHHO-0000IAOIINK MOAYJIb MPEAHA3HAYCH JJISI CHCTEMAaTH3allMK U 00O0OIICHHS
MPEIMETHOI'O COAEPKAHUSI U ONbITA JAESITENbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca
(bu3nKH, a TakKe A MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY dK3aMEHY MO (HU3UKE IS
o0yyarommxcs, BBIOpaBUIMX 3TOT Y4eOHBINA PEIMET.

[Ipy M3ydeHun MaHHOTO MOJYJISA PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUJBI eI TEILHOCTH,
Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHIXKEHHUE TMPEAMETHBIX U  METampeaIMEeTHBIX
IUTAHUPYEMBIX pe3ylbTaTOB OOydeHHus, (opMUpYyeTcs €cTeCTBEHHOHAay4YHasi T'PaMOTHOCTE:
OCBOCHHME HAay4HBIX METOJIOB HCCIEIOBaHUS SBIECHUW MPUPOABI U TEXHHUKH, OBJAJICHHUE
YMEHUSIMU OO0BSCHATH (PU3HUECKUE SIBJICHUS, TPUMEHSSI TTOIyYE€HHBIC 3HAHUS, PellaTh 3a/layu, B
TOM YHCJIE KaYE€CTBEHHBIE M DKCIIEPUMEHTAJIbHBIC.

[TpuHIIMTIHATBHO AeATETLHOCTHBIA XapaKTep TaHHOTO pa3jelia peai3yercs 3a CU€T TOro, 4To
00yJaroIIMecs BBITOJHAIOT 3aJaHusI, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUI pacliOo3HABaTh U HAYYHO OOBSICHATH (PU3MUYECKHUE SBIICHUS B
OKpY’KaIOILIEH MPUPOAE U TOBCEIHEBHOM KU3HU;

WCIO0JIb30BaTh HAy4YHbIE METO/bl MCCIEAOBAHHS (DU3MUECKUX SIBJICHUH, B TOM YMCIE JJIS
IPOBEPKH TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHIA,
HaIlpUMEDP, MPAKTUYECKOr 0 UCIOJIb30BaHUS Pa3JIMYHbIX UICTOYHUKOB SHEPIMU Ha OCHOBE 3aKOHA
MIPEBPAILICHUS U COXPAHECHHS BCEX U3BECTHBIX BH/IOB SHEPTHH.

OUAWN e



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHMUAA

W3ydenue Gu3MKU HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs HAIMPABICHO Ha JOCTIKEHHUE
JUYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymprare wu3ydeHus (QU3MKH HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs Yy
oOyuarorierocs 0ymyT chOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIE PE3YyJIbTATHI B YaCTH:

e 1) maTPHOTHYECKOT0 BOCIIUTAHMS:

e - TpOSBICHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON
¢bu3nyecKoil HayKu;

® - [[EHHOCTHOE OTHOIIEHHUE K JJOCTI)KEHUSIM POCCHICKUX YUEHBIX -(pU3HNKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS |

® - TOTOBHOCTh K AaKTUBHOMY Y4YacTUIO B OOCYXIEHUH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBS3aHHBIX C PAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKY;

® - 0CO3HaHHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B 1€ATEIbHOCTU YUEHOIO;

e 3)3CTeTUYEeCKOT0 BOCIUTAHUS:

® - BOCIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAyKH: €€ rapMOHUYHOIO MIOCTPOEHHUS,

CTpOroCtu, TOYHOCTHU, TAKOHUYIHOCTHU,
L4 4) HEHHOCTU HAYYHOI'O ITO3HAHUA:

® - OCO3HaHHE IEHHOCTH (PU3UUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHHS MUpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTUH, BAXKHEUIIIEH COCTaBISAIOIEH KYJIbTYPBHI;

® - pa3BUTHE HAYy4YHOIl JIFOOO3HATENILHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM e TEIbHOCTH;

e 5) popMupoBaHUSA KYJbTYPbI 310POBbS U IMOUHOHAIBLHOTO 0JIATOMOJYYHA:

e - OCO3HaHME IIeHHOCTU 0e30macHOro odpas3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM

MUpE, BAXKHOCTH MPABHJI 0€30ITaCHOTO MOBEIEHHS HAa TPAHCIIOPTE, Ha IOPOraX, C AIEKTPUIECKIM
Y TEIUIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIOBHSIX;

e - chOpMHUPOBAHHOCTH HaBBIKA pedIeKCUH, TPU3HAHKE CBOETO MIPaBa Ha OMHMOKY U TAKOTO
e TpaBa y IPyroro 4ejaoBeKa;

e 0) TPYA0OBOI0 BOCIIMTAHMS:

e - AaKTHUBHOE YydYacTMe B pCIICHWH MPAKTUYSCKUX 3amad (B paMKax CEMbH,
oOpa3oBaTelpbHONM  OpraHW3alid, ToOpoja, Kpas) TEXHOJOTHYECKOWM W COIHAIBHOM
HAIPABJICHHOCTH, TPEOYIONIMX B TOM YUCIIC U GU3NICCKUX 3HAHUN;

® - HMHTEpecC K MPaKTUYECKOMY U3yUEHHUIO Mpodeccuii, CBI3aHHBIX C QU 3HUKOI;
e 7)3K0JIOTHY€CKOr0 BOCIIUTAHUS:
e - OpHEHTalUMs Ha MpHUMEHeHHe (PU3MUEeCKHX 3HAHWUW Ui pelleHus 3agady B 00JIacTu

OKpY’Kalollei cpefpl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCJIEACTBUHN IS
OKpY’KaloIei cpemsl;

® - 0CO3HAHUE III00ATBHOTO XapaKTepa YKOJIOTHUCCKUAX MTPOOJIEM U ITyTeH MX PEIICHHS,

e 8)ananTanuu K M3MEHSIIOIIUMCS YCJIOBHAM CONMATbHOI U PUPOIHOM Cpeabl:

e - MOTPeOHOCTh BO B3aWMOJACHCTBHHM TPU BBIMOJIHCHUU HWCCICIOBAHUNA H TIPOCKTOB
(U3NYECKOI HATIPABJIICHHOCTH, OTKPBITOCTh ONBITY M 3HAHHSIM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO IS TEIbHOCTD;

e - moTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GopMyIHpoBaTh HIIEH,
MOHSITHSI, TUTIOTE3bI O PU3NIECKIX O0BEKTAX U SIBICHUSX;

® - 0oco3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3HKHY;

® - [UIAHMPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUI;

® - CTpEeMJICHHE AaHAJM3UPOBATh W BBUBJSATH B3aUMOCBSI3M IMPUPOJBI, OOIIECTBA U

3KOHOMHMKH, B TOM YHUCJIIC C UCIIOJIb30BaAHUECM (bHBI/IquKI/IX 3HaHHI7I;



® - OIICHKA CBOMX JCHCTBUH C y4ETOM BIHMSHUS HA OKDPYXKAMOIIYIO CPEAy, BO3MOXKHBIX
TJI00ATBHBIX TTOCHEICTBUH.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbTate ocBOo€HMsI TporpaMMebl 1o (pu3uke Ha YPOBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUs
y oOydaromerocss OyayT cOpMHPOBAaHBI MeTanpeAMeTHbIe Pe3yJabTaThbl, BKIOYAIONINE
MO3HaBaTelIbHbIE YHUBEpCaJbHblE yueOHbIE ACUCTBUS, KOMMYHUKATUBHBIE YHHMBEPCAJIbHbBIC
yueOHbI€ IeHCTBUSI, PEryJIATUBHbIE YHUBEpCAIbHbIE YueOHbIE AEHCTBUSI.

ITo3HaBaTeJbHBIE YHUBEPCAJIBbHBIC y‘leﬁl—[hle JeHCTBUA

ba3oBrbie 1ornyeckue 1eMCTBUA:

e  BBUIBJIITH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUN);

®  YCTaHABJIMBATh CYILIECTBEHHBIM NMPU3HAK KJIAaCcCU(HUKALMU, OCHOBAHUS 1Ji1 0000LIEHUS U
CpaBHEHUS;

®  BBUIBJIITH 3aKOHOMEPHOCTH M IPOTHBOPEUMsI B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOJIOIEHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSM;

®  BBIABIATh NPUUYUHHO-CIEACTBEHHbIE CBSI3U NPU HM3YyUYEHUU (GU3NYECKUX SIBICHUH U
IIPOLIECCOB, J€JIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JI€JYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUEHUH,
BBIIBUT'aTh TUIIOTE3bl O B3aUMOCBS3AX (PU3MUECKUX BEJIUYNH;

®  CaMOCTOSTENbHO BBIOMpaTh CHOCO0 perieHus yueOHoM ¢u3ndeckoi 3aiauu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB pELIEHUs, BHIOOp HanboJiee MOAXOASIIEro ¢ YY4ETOM CaMOCTOSITENILHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarenbcKue AeiicTBUS

®  UCIOJIB30BaTh BOIMPOCHI KaK MCCIE0BATEIbCKUNA HHCTPYMEHT O3HAHHUS;

®  MPOBOJUTH IO CAMOCTOSTEIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN (hru3nueckuit
9KCIEPUMEHT, HEOOJIbIIIOE HCCiIeoBaHHe (PU3HUECKOrO SBIICHHUS;

e OLEHMBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAILMIO, TOITYYCHHYIO B XOJE
UCCJIEZIOBAHUS UJIH SKCIIEPUMEHTA;

®  CcaMOCTOATEIbHO (HOPMYIUPOBATH O0OOIIEHHS U BBIBOJBI 10 Pe3yJIbTaTaM IMPOBEIEHHOTO
HaOJII01eHMs], OIIBITA, UCCIIEOBAHMUS;

® [IPOrHO3UPOBATh BO3MOXKHOE JajbHeEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TaKkKe
BBIJIBUTATh MPEATIOJIONKEHHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUAX U KOHTEKCTaX.

Pabora ¢ nndgopmanueii:

® [PUMEHSTHh pPAa3JIMYHbIE METOMbl, MHCTPYMEHTbl M 3alpocChl IpU IOUCKE U OTOOpe
MH(OpPMaLMU WM JaHHBIX C YYETOM IPEJI0KEHHON yueOHol pu3ndeckoi 3a1auy;

®  AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HMH(OPMAIMIO pa3IUYHbBIX
BUJOB U (hOpM Npe/ICTaBIICHUS;

®  CaMOCTOSITEJbHO BHIOMpATh ONTHMAJIbHYIO (opMy ImpencraBieHUs HHGOpPMALUU U
WUTIOCTPUPOBATh pElLIaeMble 3aJjaul HECIOKHBIMH CXEMaMH, JuarpaMmamMu, UHOM rpagukoil u
WX KOMOMHAIUSMU.

KoMMyHMKaTHBHBIE YHHBEpPCATbHbIe yueOHbIe eiicTBUS:

e B Xoie OOCyXJeHHS Y4eOHOro MaTepuaina, pe3yJbTaToB JI1abopaTOpHBIX paboT u
IIPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)XTaeMOil TeMbl M BBICKA3bIBaTh HJIEH,
HalleJICHHbIE Ha peLIeHNE 3a/1a4il U MoJiJepKaHue 01arokeaaTeIbHOCTH OOIEHHUS;

®  COMOCTAaBJIATH CBOM CYXKIEHHMS C CYXICGHUAMU JIpyTUX Y4YacTHUKOB JHAaJIora,
O0HapyXHUBaTh PA3IUUNE U CXOACTBO MO3UIIHIA;

®  BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;



e myONMYHO  TPEACTABIATH  PE3YJNbTAaThl  BBINOJHEHHOTO  (DU3MYECKOTO  OIMbITa
(9KCIIEpUMEHTa, UCCIICIOBAHUS, TPOCKTA);

® [IOHUMATh M UCIOJH30BATH MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJbHON pabOTHI MpU
PEIICHUH KOHKPETHOW (PU3UYECKON TPOOJIEMBI;

e [PUHUMATHh IICJIM COBMECTHOH JCSITCILHOCTH, OPIraHH30BBIBATH JICUCTBUSA IO ¢
JTOCTHKEHHIO: PACIPENeIsiTh POJIU, 00CYKAATh MPOLECCHl U Pe3yJIbTaThl COBMECTHOW paboTHI,
000011aTh MHEHHUS HECKOJIBKHUX JTFO/ICH;

®  BBINOJHATH CBOK 4YacTh Pa0OTHI, JOCTUTAsl KAYECTBCHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO ¥ KOOPIUHUPYS CBOM JCUCTBHUS C IPYTUMHU WICHAMHU KOMAaH/IbI;

®  OIICHMBATh KaUY€CTBO CBOETO BKJIAJa B OO MPOIYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
copMyITUPOBAHHBIM YIaCTHUKAMH B3aHMMOCHCTBHSI.

PerJIHTI/IBHLIe YHUBEpPCAJTBbHBIC y‘leﬁHbIe JeHCTBUA

Camoopranusanus:

®  BBIABIATH MPOOJEMBI B )KU3HEHHBIX U YUEOHBIX CHTYaIUsX, TPEOYIOUMX Ui PEIICHUS
(bU3NYECKUX 3HAHMIA;

®  OpUEHTHPOBATHCA B PAIMUYHBIX MOAXOAAX MPHUHITHUS PpELIeHUH (MHIMBHUAYaJIbHOE,
MPUHSATHE PEIICHUS B TPYIINE, TPUHATAE PEIICHUN TPYIIION );

®  CaMOCTOSITEJbHO COCTABIISITh alNTOPUTM pEIICHUS (PUIUUECKOM 3aJauyd WM TUIaHa
UCCIIEIOBAHUS C Y4E€TOM UMEIOUIMXCS PECypcOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IpejiaracMble BAPHAHTHI PEIICHU;

e jenaTth BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHATbHbIN HHTEJJIEKT:

e  JaBaTh aJICKBAaTHYIO OLEHKY CUTYAIlMH U MPeJiararh MjiaH e€ U3MEHEHUs;

e  O0BSACHATH NMPUYMHBI TOCTHKEHUS (HEAOCTH)KEHUSI) pe3ybTaToOB AESITENIbHOCTH, JaBaTh
OLIEHKY NPpUOOPETEHHOMY OIBITY;

® BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHUCIIE B XOJ BBINOIHEHUS (PU3NUECKOIO
UCCIIEZIOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHUBIIMXCSA CUTYyalMi,
YCTAHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYTHOCTEH;

®  OIICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

e  CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CHOpa WM JUCKYCCHHM Ha HayuyHYIO
TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;

e Mpu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pelIeHud (QU3UYECKUX 3a4ad WM B
YTBEP)KJICHUSAX HAa HAyYHbIE TEMBI U TAKOE YK€ IIPaBO JIPYroro.

INPEJMETHBIE PE3YJIbTATDBI

K koHmy oOydyenus B 7 KJjacce NpeAMETHbIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh COOPMUPOBAHHOCT y 00 yUAIOIIMXCSL YMEHHUM:

®  WCIOJIb30BaTh TOHATHSA: (U3MYECKHUE M XHMHUYCCKHE SBJICHUS, HaOJ0JIeHue,
9KCIIEPUMEHT, MOJI€Jb, TUIIOTE3a, CAUHUIIBI (PU3UICCKUX BEITUYMH, ATOM, MOJIEKYJIa, arperaTHbIC
COCTOSIHUA  BemiecTBa (TBEpHOE, IKUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBMIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAS CHIIA,
nedopmanus (yrnpyras, miaacTHuecKas), HSBECOMOCTb, COOOIAIOIINECS COCYIbl;

e paznuuath sABIeHUS (AUQGy3us, TEMIO0BOE ABMKCHHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBIDKEHUE, MHEPIIUS, B3aUMOJICHCTBHE TEll, PABHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCHIO BpAIlCHUs, TIepeaada JaBleHUs TBEPABIMH TEllaMU, )XUIKOCTIMH U
razaMu, atMocepHoe AaBliCHHE, IJIaBaHUE TeJl, MMPEBPAIICHUsS MEXaHHYECKOH JHEPruu) o



ONMCAaHUI0 MX XapaKTEPHbIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
¢busnyecKoe sBICHUE;

®  pacrmo3HaBaTh MPOSBIICHHE M3yYEHHBIX (PU3MUECKHUX SBJICHHUH B OKpPY)KaIOIIEeM MUpE, B
TOM uucie GU3NIECKUE SIBICHUS B MPUPOJIE: TPUMEPHI IBUKEHUS C Pa3THUYHBIMU CKOPOCTSIMH B
)KUBOM M HEXUBOW NIPUPOJAE, JEUCTBUE CHUJIBI TPEHUS B TPUPOAE M TEXHUKE, BIIMSIHUE
aTMOoc(EepHOro J1aBjeHUs Ha JKUBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B Telle 4YeloBeKa, Mpu
TOM NEPEeBOAUTH MPAKTUYECKYI0 337adyy B Y4eOHYI0, BBIIEISATH CYLIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NYECKUX SIBICHU;

®  ONHUCHIBATh M3YYECHHBIE CBOMCTBA TeN M (PU3MUYECKHE SBICHUS, UCIOJb3Yyd (U3NUECKUe
BEJIMUYUHBI (Macca, 00BbEM, MJIOTHOCTh BEIIECTBA, BpeMs, IYTb, CKOPOCTb, CPEIHSS CKOPOCTb,
CHUJIa YIIPYroCTH, CHJIa TSKECTH, BEeC Tela, CHJla TPeHHUs, AaBJeHue (TBEPAOro Temna, KUIKOCTH,
rasa), BBITAJIKMBAIOIAsl CHUJIa, MEXaHH4YecKas paboTa, MOIIHOCTh, MJIEYO CHJIbI, MOMEHT CHJIbI,
KO3 HUIMEHT MOJIe3HOro JEHCTBUS MEXaHM3MOB, KHHETHYECKas U MOTEHIUalIbHas SHEprus),
IIpU ONMCAHUM NPABWIBHO TPAKTOBATH (PU3MUECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAauEHUS U E€OUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOLIME JAHHYIO
(U3NYECKYI0 BEIMUYUHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH IPaUKU M3YUEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BETMYHH;

®  XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3Ys IpaBUiia
CIIOJKEHUS cuil (BJOJb OHOM mpsMoit), 3akoH ['yka, 3axoH [lackains, 3akoH Apxumena, paBUiIo
paBHOBecHs pbluara (0J10Ka), «30J10TO€ IPABMIIO» MEXAHUKH, 3aKOH COXpPaHEHHs] MEXaHHYECKOM
SHEpruM, MpU OTOM JaBaTb CJIOBECHYIO (OpPMYJUPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTeMaTUYeCKOE BBIPAXKECHUE;

e  00BACHATH (PU3MUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJI, B TOM YMCIE U B KOHTEKCTE
CUTYyalluil IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYUHHO-CIICICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHEe u3 1—2 JIOrM4YecKuxX IIaroB € Omopoil Ha 1-2 M3y4eHHBIX CBOICTBa
(bu3HYeCcKUX SIBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pemarh pacuéTHble 3a7ayd B 1-2 JeWCTBHsI, MCHONB3Ys 3aKOHBI U (HOpMYyIIHI,
CBsI3bIBAlOIME (DM3UYECKUE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJOBUS 3a/aydl 3alUCHIBATh
KpaTKOe YCIIOBUE, MOJCTaBIATh (PU3UUYECKHE BETUYMHBI B (POPMYJIBI M MPOBOIUTH PaCUETHI,
HAXO/JWUTh CIIPaBOYHBIC JaHHBIE, HEOOXOIUMBIE JIJIS PELICHUs 3a]a4, OLlCHUBATh PEaliCTUYHOCTh
MOJIYYCHHOU (PU3NIECKOl BETMYNHBI,

®  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELINThH NMPH MOMOIIM (PU3HMUECKUX METOOB,
B OIMCAaHUM HCCIIEAOBAHMS BBLIEISATH IPOBEPSEMOE MPEAIOIoKeHHE (TUIIOTE3Y), pa3auyaTh U
UHTEPIPETUPOBATH MOMYyYEHHBIH pe3yIbTaT, HAXOJUTH OIIMOKU B XOJI€ OIbITA, J€JaTh BHIBOJIBI
110 €ro pe3yjbTaTaMm;

® [IPOBOJUTH OIBITHl 110 HAOIOAEHUIO (PU3MYECKUX SIBJICHUH WM (PU3MUECKHUX CBOMICTB
Tes: GOPMYIMPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOIO
000py10BaHUS, 3aIIUCBIBATh XOJ ONBITa U (POPMYJIUPOBATH BHIBOJIBI;

e  BBINOJHATH NpPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHM, MAcChl Tela, 00bEMa, CHIIbI U
TeMIIepaTyphl ¢ UCHOIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh MTOKA3AHUS
pruOOPOB C YUETOM 3aJaHHOM a0COIFOTHON MOTPEIIHOCTH H3MEPEHUM;

®  TIPOBOJUTH HCCJIEIOBAHHE 3aBUCHMOCTH OIHOW (PU3WYECKOH BEIMYUHBI OT JPYroM ¢
WCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCHMOCTHU IyTH PAaBHOMEPHO JBUXKYLIErocs Tela OT
BPEMEHM IBWXKEHMS Tea, CUJbl TPEHUS CKOJBKEHUS OT Beca Tella, KauecTBa 00paboTKU
MTOBEPXHOCTEN TEJl U HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IIOIIAAU CONPUKOCHOBEHHS TEJ, CHIIbI
YIPYTroCTH OT YAJMHEHUs NPYKHHBI, BBITAJIKUBAIOLIEH cUJbl OT 00BhEMa MOrpyKEHHOM yacTu
TeJa M OT IUIOTHOCTH KHMJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO IOTPYXKEHO TeJO, YCIOBUU TUIaBaHHS TeJ, YCIOBUI paBHOBECHs pbluara u OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUU Y4EOHOIO HCCIENOBaHUS, COOMpaThb YCTAHOBKY M BBIIIOJHSTH
U3MEpEHHUsl, clenys MNpeNJoKEHHOMY IUIaHy, (UKCHUPOBAaTh pPE3YyJbTaThl IOJIy4EHHOU



3aBUCUMOCTH (U3UYECKHX BEIUYMH B BHUJEC MPEIVIOKEHHBIX TaOmUI U TrpaduKoB, AenaTh
BBIBOJIBI 10 pe3yJIbTaTaM HCCIIEI0BAHMUS,

® TMPOBOJAUTH KOCBEHHBIE H3MEpEHHs (PUIUYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBA
KHUJKOCTH M TBEPAOrO Tea, CUJia TPEHUS CKOJIbKEHUS, JIaBIEHHE BO3/yXa, BBITAJKUBAIOIIAS
CWIa, JEHCTBYIOINAs Ha IMOTPYKEHHOE B JKHUJKOCTH TEJIO, KO3( PUIIMEHT IOJIC3HOTO JIeHCTBHS
MIPOCTBIX MEXAaHMU3MOB), CIeAysl NPENJIOKEHHOW WHCTPYKLUMU: MPU BHIMOJHEHUH H3MEpPEHUN
coOMpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISATH 3HAYE€HHE HCKOMOM BEIMYHMHBI;

e coOmonaTh TMpaBWJIa TEXHUKHM O€30MacHOCTH Tmpu pabore ¢ abopaTOpHBIM
000pyI0BaHUEM;

e  yKa3blBaTh MPHUHIUIBI JCUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEpMOMETp, IUHAMOMETpP, COOOIIAIoIIMecs COCyIbl, OapomeTp, pblyar, MOABWKHBIM H
HEMOJBMKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTB;

®  XapakTepu30BaTh MPUHIUIBI IEUCTBUS NU3YyUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OINOpOM Ha HUX onucaHus (B TOM 4YHUCIE: MOAIMIHUKH, YCTPOMCTBO BOJIOIPOBOAA,
TUIPaBIMYECKUN TPECC, MaHOMETP, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMEeTp), MCIONb3Ys
3HaHMS O CBOMCTBaxX (u3HUECKHX SBICHUM W HeoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAUTH MpUMEpbl (HAXOAUTh HMHPOPMALMIO O MpPUMEpax) IPAKTHYECKOIO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW >KM3HM JJs oOecrieyeHust 0e30MacHOCTU
npu oOpalleHuu ¢ NpudopamMu U TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS U
COOJTIOIEHNU ST HOPM IKOJIOTHYECKOT0 MOBEACHHSI B OKpY>KaloIIei cpeze;

®  OCYLIECTBJIITh OTOOpP MCTOYHHMKOB HHpopMmauuu B HTepHeTe B COOTBETCTBUHU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUH U NyTEM CpaBHEHUS
pa3IMYHBIX KMCTOYHUKOB BBIIEIATh HWH(OpMALMIO, KOTOpasl SBJIETCS MPOTUBOPEUMBON HIIH
MOJXKET OBITh HETOCTOBEPHOM;

®  CIIOJIb30BATh TPU BBIMOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJAPHYIO JHUTEpaTypy
(bu3NYeCcKoro colep)KaHus, CIpPAaBOUYHbIE MaTepHualbl, pecypchl ceTd IHTepHer, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUSA TeKcTa, MpeoOpa3oBaHus MHGOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBbIE U YCTHBIE COOOIIEHMsS Ha OCHOBE 2—3
HUCTOYHUKOB MHGpOpMAIK (PU3NIECKOr0 COACpKaHMsI, B TOM YHclie MyOIMYHO JeNaTh KpaTKue
CoOOIIeHUsT O pe3ylbTaTaxX MPOEKTOB HIJIM Y4YEOHBIX HCCIEIOBAaHUN, MPHU 3TOM TPaMOTHO
UCIIOJIb30BaTh U3YUYCHHBIN MOHATHHHBIN anmapar Kypca (pU3MKH, COMPOBOXKIATH BHICTYIUICHUE
MpEe3CHTALUEH;

® [pHU BBHINOJHEHUM YYEOHBIX MPOEKTOB M HUCCIEJOBAHMH pacHpeneisTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBHHM C IIOCTaBJICHHBIMU 3aJjayaMM, CIEAUTHh 3a BBHINOJHEHHEM IUIaHa
NeMCTBUI, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJAJ B JESATEILHOCTb I'PYMIbI, BHICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YIUTHIBas MHEHUE OKPY KAIOIIUX.

K kxonny obOyuenuss B 8 kJlacce mpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

®  CIIOJIb30BAaTh MOHATHS: Macca W pa3Mepbl MOJEKYI, TElJIOBOE ABMKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tela, HAChIIIEHHBIN
W HEHACBHIIEHHBIA Tap, BIAXHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIIOBOU
JBUTATENb, JJIEMEHTAapHBIA D3JIEKTPUUECKUI 3apsis, ODJIEKTPUUYECKOe TI0je, MPOBOAHUKU H
TUBIIEKTPUKH, TOCTOSHHBIN IEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

e  pa3nuuath SBJICHHUS (TEMJIOBOE pacHIMpEeHUEe M CKaTue, TerJonepenaya, TErJIoBOe
paBHOBecHE, CMauyMBaHHUE, KaMWUISIpHbIE SIBJICHUS, MCIapeHHe, KOHJACHCAlls, IJaBJEHUE,
KpucTaumsanusi (OTBepJeBaHME), KUIIEHUE, Terjonepenaya (TerIonpoBOJIHOCTb, KOHBEKIIHUS,
U3Ny4deHHe), AJIeKTpU3alus TeJ, B3aUMOJCHCTBHE 3apsioB, NEWCTBUSA 3JCKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHH e, B3aUMO/IeHCTBHE MarHUTOB, 1M CTBUE MAarHUTHOT'O MOJISI HA TIPOBOJIHUK C



TOKOM, JJIGKTPOMArHUTHAs MHAYKILHSA) MO OMUCAHHMIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

®  pacrmo3HaBaTh MPOSBIICHHE M3yYEHHBIX (PU3MUECKHUX SBJICHHUH B OKpPY)KaIOIIEeM MUpE, B
TOM uuclie (QU3MYecKhe SBICHHS B MPHPOJE: MOBEPXHOCTHOE HATHKEHHUE U KaNWUISPHbBIC
SBIICHUSI B TPHPOJE, KPUCTAUIBI B mpupojae, uznydeHue ComHIA, 3aMmep3aHue BOIOEMOB,
MOpCKHEe Opu3bl, O0Opa3oBaHHWE pOCHI, TyMmMaHa, HHEsS, CHeEra, JJICKTPUYECKHUE SBJICHUS B
aTMocdepe, EKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMiu, apeld IMoIocoB,
pOJIb MarHUTHOI'O TOJS JUIS JKU3HM Ha 3emJiie, MOJIIPHOE CHSIHHE, IPH 3TOM IEpPEeBOIUTH
MPAKTHYECKYIO 33a71a4y B YUeOHYIO, BBIICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) QUZNIECKUX
SIBIICHUM;

®  ONHUCHIBATHh M3YyYEHHBIE CBOICTBA Teln U (pu3HuecKue SBICHMS, UCIONB3Yys (u3nueckue
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrus, KOJNYECTBO TEIUIOTHI, YAelIbHas TEMI0EMKOCTh
BEIIECTBA, y/AelbHAs TeIJIoTa IUIaBIIEHUs, yJelbHas TeljoTa MapooOpa3oBaHus, yJelbHas
TEIUIOTa CrOpPaHHs TOIUIMBA, KO3(PQUIMEHT [OJE3HOr0 JAEWCTBUS TEIJIOBOW MalllUMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3/yXa, JJEKTPUUYECKUIH 3apsja, cujla TOKa, 3JIEKTPUUYECKOe
HaIpspKEHUE, CONPOTHUBIIEHUE IPOBOJHUKA, YAEIBHOE CONPOTHUBIIEHME BeEIEeCTBA, padboTa U
MOIIHOCTh 3JIEKTPUYECKOTr0 TOKa), IPU OMUCAHUU MPABUIBHO TPAKTOBATH (U3NYECKHI CMBICI
UCIIOJIb3yEMbIX BEIMYMH, 0003HAYCHHS M CAMHHIIBI (PU3MUECKUX BEJIMYMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIUE JaHHYIO (U3WYECKYI0 BEIMYUHY C OPYTHMMH BEIUYMHAMH, CTPOUTH TpauKu
U3Y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;

®  XapaKTepU30BaTh CBOMCTBAa Tell, (HUIUYECKHE SBJICHUS U TMPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIONIOKEHUS MOJICKYJISIPHO-KUHETHUYECKOH TEOPHH CTPOCHHUS BEIIECTBA, MPHHIIMII
CYIEepIIO3uLUU T0JIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma ad
ydacTka 1en#, 3akoH Jlxxoyns—JIeHna, 3aKoH COXpaHeHUsl SHEPTUH, IPU STOM JaBaTh CIIOBECHYIO
(GopMyITHUPOBKY 3aKOHA M 3aIlIMChIBATH €0 MATEMaTUYECKOE BhIPasKEHUE;

e  00BsACHATH (hM3MUYECKHE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh NMPUUUHHOCIEACTBEHHBIE CBSI3U, CTPOHUTH
00BbsiICHEHHE W3 1—2 JOrmuecKkrx IaroB ¢ Omopod Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemarh pacuéTHble 3a7auud B 2-3 JCWUCTBUS, HCHONB3YysS 3aKOHBI U (HOPMYIIBI,
CBsi3pIBarolIMe (U3MUecKue BEIMYMHBL: HAa OCHOBE aHalM3a YCJIOBHUS 3aJauyd 3alUChIBATh
KpaTKO€ YCIIOBHE, BBIABIIATh HEIOCTATOK JAHHBIX JJISi PEIICHUs 3aJaud, BHIOMpAaTh 3aKOHBI U
(dopmyinbl, HEOOXOAUMBIE Al €€ pelleHHs, NPOBOAUTH PacuéThl U CPaBHMUBATh IOJYyYEHHOE
3HaueHue (PU3NUECKON BEIUUMHBI C U3BECTHBIMU JaHHBIMU;

®  pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PELIUTh MPU MOMOIIM (PU3HUECKHX METO/0B,
UCIIOJIb3Ysl OMHCAaHWE HCCIENOBaHUs, BBIICNATh IPOBEpsSeMOe IMPEANOoJIOKEHUEe, OIICHUBAThH
IIPaBHWJIBHOCTD MOPSIIKAa IPOBEACHMSI UCCIIEIOBAHUS, J1€JIaTh BBIBObI;

®  MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SABIEHUHN WIN PU3NIECKUX CBOICTB Tell
(KanwUISIpHBIE SIBJIEHUS, 3aBUCHUMOCTh JaBIIEHUS BO3JyXa OT ero o0béMma, TeMmIeparypsbl,
CKOPOCTH TMpollecca OCThIBAHMS W HAarpeBaHus MPU H3JIYYEHUU OT LBeTa H3IIydarouei
(mormomaromiei) MOBEPXHOCTU, CKOPOCTh HCIApEeHHs BOABI OT TEMIIEPATypbl >KUIKOCTH H
wionmanM €€ MOBEPXHOCTH, AJIEKTPU3allus Tel M B3aUMOEHCTBHE 3JIEKTPUUECKUX 3apsoB,
B3aUMOJICHCTBUE IIOCTOSHHBIX MArHMWTOB, BH3YyalM3allMsi MAarHUTHBIX IIOJEH IOCTOSHHBIX
MarHuToOB, AEHCTBHS MarHUTHOTO MOJsSI HA NMPOBOJAHHK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  QJIGKTPOABHUTATENIi  IMOCTOSHHOIO  TOKAa):  (OpPMyIMpoBaTh  NpOBEpsieMble
MIPEANOIIOKEHUS, COOMpPATh YCTAaHOBKY M3 IPEUIOKEHHOr0 O00OpYAOBaHUS, OIMUCHIBATH XOJ
omnbITa U (POPMYJIMPOBATH BHIBOJIBI;

e  BBINOJMHATH MpPsIMbIE H3MEPEHUS TEeMIepaTyphbl, OTHOCHUTEIbHON BIIAXKHOCTH BO31yXa,
CHJIBI TOKa, HAMpsDKEHUS C HUCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB M TATYMKOB (PU3HUECKHUX
BEJIMYMH, CPABHUBATH PE3YJIbTATHI U3MEPEHHH ¢ yIETOM 3aJaHHOI a0COTIOTHOM MOTpeIIHOCTH;



® [POBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHON (U3NYECKOM BEIWYMHBI OT JPYrou ¢
UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBHCHMOCTb CONPOTHUBIIEHUS MPOBOJAHHUKA OT €ro
JUIMHBI, IJIOLIAAN NONEPEYHOr0 CEYEHUS U yIEJIbHOIO COIPOTUBIIEHUS BELIECTBA IIPOBOJHMKA,
CHJIBI TOKa, HAYLIEro 4Yepe3 NPOBOJHUK, OT HANpPsHKEHUS Ha IIPOBOJHMKE, MCCIEIOBaHUE
[IOCJIEN0BATENbHOIO M IApajUIeIbHOTO  COEGAMHEHMHM  IIPOBOJHMKOB):  IUIAHUPOBATH
UCCIIeZIOBaHNE, COOMPATh YCTAHOBKY M BBITIOJNHATH U3MEPEHUS, CIEAys MPeIoKeHHOMY IUIaHy,
¢bukcupoBaTh pe3yJbTaThl TMOJTYYEHHOM 3aBUCHUMOCTH B BHJE TaOiuil U rpadukoB, AenaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIIEOBAHMUS;

® [POBOJUTH KOCBEHHBbIE H3MEpeHUs (U3NYecKHUX BeIUYuH (yZenbHas TermI0EMKOCTb
BEIIECTBA, CONPOTHBIIEHHE IPOBOJHUKA, pab0Ta M MOIIHOCTb JJIEKTPUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHUs, cOOUpaTh IKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys MpenoKeHHOU
WHCTPYKIUH, U BBIYUCIISITH 3HAUCHNE BEJIMUMHBI,

e coOmojaTh TmpaBWia TEXHUKM Oe30macHOCTH Tpu  pabore ¢  1abOpaTOPHBIM
000pyZIOBaHUEM;

®  XapaKTepU30BATh MPUHLUIBI ACHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C OHOpod Ha WX ONHMCAaHUA (B TOM YHUCIIE: CHCTeMa OTOIUIEHHs JIOMOB, I'MTPOMETp, MapoBas
TypOuHa, aMmIepMeTp, BOJIBTMETpP, CUETUMK SJIEKTPUUECKOW 3HEPruH, 3JIEKTPOOCBETUTEIbHbIE
puOOpbl, HArpeBaTelbHbIE AIIEKTPONPUOOPHl (IPUMEpPHI), IEKTPUUYECKUE IPEIOXPAaHUTEIH,
JIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSHHOI'O TOKA), MCIOJb3ysl 3HAHMS O CBOMICTBax
(u3nYecKuX ABJIEHUI U HE0OX0auMBble (PU3HUECKHE 3aKOHOMEPHOCTH;

®  DacHo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpPHUTEIbHBIE NPHOOPHI IO
CXeMaM U CXEMaTHYHbIM pHCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBHUraTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, PEOCTaT), COCTABISATh CXEMBI
ANIEKTPUYECKUX IeMeil ¢ MOoCienOoBaTeIbHbIM M MapajlIeIbHbIM COEIMHEHHEM DIIEMEHTOB,
pasznuyasi ycaoBHbIE 0003HAUCHUS 3JIEMEHTOB JIEKTPHUUECKUX 1IeMel;

e [PUBOIUTH NpUMEpbl (HAXOAWTH HWHPOPMAIMIO O TMpPUMEpax) MPaKTHYECKOrO
UCIIOJIb30BaHUS (PM3UYECKUX 3HAHUN B MOBCETHEBHOM XHM3HM JUIs oOecredeHus: 0e30MacHOCTH
npu obpalieHuu ¢ mpubopaMud M TEXHUYECKMMM YCTPOMCTBAMH, COXpPAaHEHMsI 30POBbS U
COOJIIOICHUSI HOPM 9KOJIOTHYECKOr0 MOBEIEHHSI B OKPYKatollel cperie;

®  OCYIIECTBIATH MOMCK WHpopManuu (U3NIEecKoro conepkanus B lHTepHeTe, Ha OCHOBE
UMEIOUIMXCS 3HAHUM M MNYTEM CpPaBHEHUS JIONOJHUTENIBHBIX HCTOYHUKOB BBIJEISTH
MH(POPMALINIO, KOTOPAs ABJIIETCS MPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOIA;

®  CIIOJIB30BATh IPU BBINOJHEHWH Y4YEOHBIX 3aJaHUil HAy4HO-TONYJAPHYIO JUTEpaTypy
(U3NYECKOro COJEep)KaHUs, CIPAaBOYHbIE MaTepualbl, pecypchl ceTtd IHTepHer, Bianersh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKcTa, NpeolOpa3oBaHUs HHPOpPMALMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

e co3laBaThb COOCTBEHHbIE IHCBbMEHHbIE M KpaTKHE YCTHbIE COOOIIeHus, 0000mas
MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHUSA, B TOM YMCIIE MYOIMYHO
MIPEJCTaBIATh Pe3yJbTaThl MPOEKTHOM WM MCCIEA0BATENbCKOW JEsTENbHOCTH, IPU 3TOM
IPaMOTHO MCIIOJIb30BaTh W3YYEHHBIH NOHATUHHBIM ammapar Kypca (HU3HUKH, COINPOBOXKAATH
BBICTYIJICHU € IIPE3EHTALMEN;

® [IpU BBHIIOJHEHHMM YYEOHBIX IIPOEKTOB M MCCIECIOBAHUN (U3UUECKUX IPOLECCOB
pacnpenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABICHHBIMU 3a/1a4aMH, CIECAUTH 3a
BBINIOJIHEHUEM I1JIaHA J€MCTBHM M KOPPEKTHPOBATH €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIN
BKJIQJ] B J€SITEIbHOCTh T'PYIMIbl, BHICTPAaUBAaTh KOMMYHHMKAaTUBHOE B3aHUMO/JICICTBHE, MPOSBIIAS
TOTOBHOCTh pa3pemiaTh KOH(QIUKTHI.

K kxoHmy oOydenuss B 9 kJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxxaTh CHOPMHUPOBAHHOCTh Y O0yUAIOMINXCS YMEHUI:

® UCIOJIb30BAaTh TIOHATHS: CHUCTeMa OTcuéra, MarTepuaibHas TOYKa, TpaeKTopus,
OTHOCHUTEIBHOCTh MEXaHWYECKOro ABMXKeHHUd, nedopmanus (ymnpyras, miaacTudeckas), TpeHHe,



[EHTPOCTPEMHUTEILHOE yCKOpPEHHE, HEBECOMOCTh M MEPErpy3KH, I[EHTpP TSHKECTH, aOCOIIOTHO
TBEPJIO€ TEJIO, LIEHTP TSKECTU TBEPJOro Tejla, paBHOBECUE, MEXaHMUECKHUE KOJeOaHUs U BOJHBI,
3BYK, HH(Pa3ByK U yJIbTPA3BYK, SJEKTPOMATHUTHBIC BOJIHBI, IIKaJIA 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS M HOrJolieHus, anbda, Oera- u
ramma-u3nydeHusi, U30TOMbI, SIepHasi SJHEPreTUKa,

e pa3nuyaTh sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOIMHEHHOE BUKEHHUE,
PaBHOYCKOpPEHHOE NpPSAMOJMHEHHOE JBI)KEHHE, CBOOOAHOE TMaJieHHUe Tell, paBHOMEPHOE
JBUKEHHUE T10 OKPYXXHOCTH, B3aUMOJEHCTBHE Tell, PEakTHUBHOE JBM)KEHUE, KoyieOaTelbHOe
IBUKEHHE (3aTyXalIllhe ¥ BHIHYXKICHHbIE KoJeOaHWs), PE30HAHC, BOIHOBOE JBIKEHUE,
OTpakE€HUE 3BYKa, MNPSIMOIUHEWHOE pacHpoCTpaHEHHE, OTpPAKEHHE U MPEIOMIICHHE CBETa,
MOJJTHOE BHYTPEHHEE OTPaXCHHWE CBeTa, pa3jioKeHHe OeJoro cBeTra B CHEKTP M CIOKEHUE
CIIEKTpaJbHBIX IBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs paJMOaKTHBHOCTb, BO3HUKHOBEHHUE
JMHEWYaToro CHEKTpa H3JIy4eHHUs) MO ONHUCAHUI0 UX XapaKTepHBIX CBOWCTB W Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE;

®  pAaCIlO3HABAThH MPOSBIEHUE M3YYCHHBIX (U3MUECKUX SIBJICHUN B OKpYKaroliem Mupe (B
TOM uHuciie (PU3NIECKUE SIBICHHS B IPUPOJIE: MIPUIUBBI U OTIUBBI, IBIKeHHE Tu1aHeT COTHEeYHOM
CHCTEMbI, PEAaKTUBHOE JBWKEHHE J>KUBBIX OPraHMW3MOB, BOCHpPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETpsICEHUE, CEHiCMHYECKHe BOJHBI, IIyHaMH, 2XO, IIBETa TeJl, ONTHYECKHE SIBICHUS B
npupoae, OMoIOoruyeckoe JeHCTBHE BHAWMOrO, YIbTpadHOIETOBOIO U PEHTIC€HOBCKOTO
M3IIy4CHUH, €CTECTBCHHBIM pPaJMOAKTHUBHBIN (OH, KOCMHYECKHE Jy4H, pPaJHMOAKTHBHOE
M3IIy4eHHE NPUPOAHBIX MUHEPAJIOB, ACHCTBHME pPATUOAKTHUBHBIX H3IyYCHUH HA OPraHu3M
4eNioBeKa), IPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a/1auy B YU€OHYI0, BBIICIATh CYIIECTBEHHBIE
CBOMCTBA (MPHU3HAKK) (PU3NYECKUX SBJICHUN;

®  ONKUCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (pu3HUECKUE SBJICHMS, UCIONB3Ys (Pu3nuecKue
BEITMYHMHBI (CPEIHSST 1 MTHOBEHHAs CKOPOCTh TeJla P HEPaBHOMEPHOM JIBIIKEHUH, YCKOPEHUE,
NepeMelleHne, MyTh, YIJoBas CKOPOCTh, CHJIa TPEHUS, Cujla YHPYrOCTH, CHUJla TSKECTH,
ycKOpeHHe CBOOOJHOro MNajJeHHs, BEC Tela, UMIYJbC Tejla, UMIYJIbC CHJIbI, MEXaHH4YecKas
paboTa W MOIIHOCTh, MOTEHLMAJIbHAS JHEpPrus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHIIMAIbHASL SHEPrusl CXKATOW MPYKUHBI, KUHETUYECKAs JHEPrus, IMOJHAs MeXaHW4ecKas
SHEpPrus, MEepuojJ W YacToTa KoJeOaHWil, NJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBeTa, IOKa3aTedb MPEIOMJICHHs Cpelbl), NMPU ONHUCAHUU MPaBUIBHO TPAKTOBATH
(U3UYECKUIT CMBICIT UCTIOB3YEMbIX BEIMYUH, 0003HAUYEHUS W SAUHUIBI (U3UYECKUX BEJIMYWH,
HaXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIHUMUHY C APYTMMH BEJIMYHMHAMH,
CTPOUTH TpaUKU N3YyUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIINYUH;

e  XapaKTepU30BaTh CBOICTBa Tel, (PU3MUECKHUE SIBICHUS U TPOILECCHI, HCIOIb3YS 3aKOH
COXpaHEHHUS! PHEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIUI CYHNEPIO3ULIUU CHJI, TTPUHLIHUII
oTHOcuTenbHOCTH ['anmuies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HUMITYJIbCa, 3aKOHBI
OTPaKEHHUS U TPEJOMJICHHUS CBETa, 3aKOHBI COXpaHEHUS 3apsIOBOTO MU MAacCOBOI'O YHCEN MpU
SIEPHBIX PEAKLUAX, [IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

e  00BACHATH (hM3MUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyallui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OMOPOM Ha 2—3 M3YyYCHHBIX CBOHCTBA (DU3MYECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewaTh pacu€THbIC 3a/1aUd (OMHUPAIOLINECS HA CUCTEMY M3 2—3 ypaBHEHUH), HUCIOIb3Ys
3aKOHBI U (HOPMYITBI, CBSI3BIBAIONINE (PU3HUECKHE BETMYHHBI: HA OCHOBE aHAIN3a YCIOBUS 3aJa4H
3aMHChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEJOCTAIONINE WM W30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OpMyJbl, HEOOXOAMMBbIE JJIsi pEUIeHUs, IPOBOAUTH pACyY€Thl W OLIEHUBATH
PeasluCTHYHOCTD MOJTYYEHHOI 0 3Ha4eHUs (PU3NUECKON BEIUYUHBL;



e  pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOYXHO PELIUTh PU MOMOILIM (PU3HUECKUX METO/OB,
UCIOJIb3ysl ONMCAHWE HCCIENOBaHUS, BBLACIATh IPOBEPSEMOE IMPEANOJIOKEHUE, OLICHUBAThH
MPaBWILHOCTh TOPSAAKA TPOBEACHHS HWCCICIOBaHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOJEHUN U OITBITOB;

®  [POBOJUTH ONBITHI O HAOMIONEHNIO PU3UUECKUX SBJIECHUHN WM (PU3HUECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS SHEPruH, 3aBUCHUMOCThH IEpuoja
Kosie0aHM MPY>KUHHOTO MasgsTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIbIX KOJEeOaHWH, MPSAMOIMHEHHOE PaclpOCTpaHeHUuEe CBETA, Pas3lioKeHHe Oenoro
CBeTa B CIIEKTpP, U3y4yEHHE CBOMCTB M300paKEHMS B IUIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
IpeaMeTa B COOMParoILEeH JIMH3€E, HA0JII0IeHUE CIJIOUIHBIX U IMHEHUAThIX CIIEKTPOB U3JIyUEHUs):
CaMOCTOSITENIFHO COOMPATh YCTaHOBKY M3 M30BITOUHOrO Habopa 000pyI0BaHMUs, OMUCHIBATH X0/
OTbITA U €ro pe3yibTaThl, POPMYIHPOBATH BHIBOABL;

® [POBOJUTH MNpPH HEOOXOAUMOCTH CEPUI0 MPSAMBIX HM3MEPEHMUH, ONpenelsis cpenHee
3Ha4YEHUE U3MEpPAeMO BeTUYHHBI (POKYCHOE paccTOsiHUE COOMparoIlen JIMH3bI), 000CHOBBIBATD
BBIOOp criocoba u3MepeHus (M3MEPUTENILHOT0 Tprudopa);

® MPOBOJUTH HCCJIEAOBAHHE 3aBHUCUMOCTEH (U3NYECKUX BEIHYUH C HCHOJIb30BaHHUEM
OpSAMBIX M3MEpEeHUN (3aBUCUMOCTh MYTH OT BPEMEHH IpPHU PAaBHOYCKOPEHHOM [BIKEHHH 0O€3
Ha4aJIbHOW CKOpPOCTH, IepHoAa KoyieOaHUIl MaTeMaTHUYeCKOro MasiTHUKA OT JUIMHBl HUTH,
3aBUCHUMOCTH yTJjla OTPaXK€HHsI CBETa OT yIJla MaJEHus U yrja MpeJoMIIEHUs OT yria MajeHus):
IJIAHUPOBATh UCCIIEI0OBAHUE, CAMOCTOATEIBLHO COOMpATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTaThl
MONTyYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYWH B BHUJE TAOIUIl U TpadHKOB, J1eIaTh BBIBOJbI
0 pe3yJIbTaTaM UCCIIEIOBaAHUS;

® [POBOJUTH KOCBEHHBbIE U3MEpeHHs] (U3MUECKUX BEJIMYMH (CpPEeAHsisi CKOpPOCTb U
yCKOpEHHe Tejla IpH PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOpPEHHE CBOOOAHOrO IaJeHHUs,
KECTKOCTh MPYKUHBI, KO3(PPULIMEHT TpeHUs CKOJIbKEHHS, MeXaHHueckas paboTa U MOIIHOCTb,
4acToTa M NMepuojl KoueOaHui MaTeMaTUYECKOro U MPYKUHHOTO MasTHUKOB, ONITUYECKas CUIa
coOmparomieii  TUH3bI, PAaJWOAKTHBHBIA  ()OH): TUTAHUPOBATH HM3MEPEHHUs, COOMpaTh
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIENYS IPEIOKEHHON NHCTPYKIIHH,
BBIUHCIISATH 3HAUCHHUE BEJIMUMUHBI U aHAJTM3UPOBATH MOJYyYCHHbIE PE3YIbTaThl C YIETOM 3aJaHHON
MOTPEITHOCTH U3MEpEHHil;

e coOmojaTh TpaBWia TEXHUKM Oe30macHOCTH Tpu  pabore ¢  1abOpaTOPHBIM
00opyIOBaHUEM;

e  pa3nMyaTh OCHOBHBIE MPU3HAKU U3YUYECHHBIX (PU3MUECKUX MOJIENel: MaTepualibHas TOUKa,
abCoMOTHO TBEPIIOE TENO, TOUCUHBI HCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUIaHEeTapHas MOJEIb
aToMma, HyKJIOHHAsi MOJIeJIb aTOMHOTO sIJIpa;

®  XapaKTepU30BaTh MPUHLHUIIBI 1EUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWUCTB
C Omopod Ha WX OMHUCaHUS (B TOM YHCIE: COUAOMETDP, AATYMKU TOJOKEHHS, PACCTOSHHS U
YCKOpEHHS, paKeTa, »OXOJOT, OUYKH, TMepuckon, ¢oToanmnapar, OMNTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JT03UMETp, KaMepa BuibcoHa), MCHONB3Yys 3HAHHS O CBOMCTBaX (PU3MUECKHX
SIBJICHUH 1 HeoOXouMble (PU3NYECKUE 3aKOHOMEPHOCTH;

®  CIIOJIb30BAaTh CXEMBI U CXEMATHYHBIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEpPHUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOILECCOB TMPU PpELICHHH Y4eOHO-
MPAKTHUYECKUX 3a/1a4, ONTUYECKHUE CXEMBbI JUIsl TIOCTPOCHUS H300paKeHUI B MJIIOCKOM 3epKaje
cobuparomiei JIMH3E;

® [PUBOIUTH TpHUMEpbl (HAXOAUTh HMHPOPMAIUIO O MpUMEpax) MPAKTHYECKOTo
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW >KM3HM Js oOecriedeHHs! 0e30MacHOCTH
npu oOpalleHuu ¢ HpubOpaMH M TEXHUYECKMMHU YCTPOHCTBaMHU, COXPaHEHHs 37]0pOBbS U
COOJIIOZICHUSI HOPM 9KOJIOTHYECKOT0 MOBEICHHS B OKPY)KAIOIIEH Cperie;

®  OCYWIECTBJIATh TMOMCK HH(popMmanuu Qusnveckoro coaepxaHus B HMHTepHere,
CaMOCTOSITENTbHO  (OpMyJMpysl  MOMCKOBBIM  3ampoc, HaxoguThb IYyTH  ONpEIeNIeHUs



JOCTOBEPHOCTH MOJydeHHOW MH(POpPMallMd Ha OCHOBE MMEIOIIUXCS 3HAHUN U JIOTOTHUTEIbHBIX
HMCTOYHHKOB;

®  ICIIOJIb30BAaTh TPU BBINOJTHEHUH Y4YeOHBIX 3aJaHUil HAYyYHO-TIOMYJAPHYIO JHTEpPaTypy
(GU3NYECKOro CoNep)KaHMs, CIPABOYHBIE MaTepHalbl, pecypchl ceTtd IHTepHeT, BIaneTh
npuéMamMu KOHCIIGKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHus WHQPOPMAllMM W3 OIHOW 3HAKOBOW
CHCTEMBI B JIPYTyIO;

e  CO3J1aBaTh COOCTBEHHBIE MMMCHbMEHHBIC H YCTHBIE COOOIIEHHSI HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKMX HCTOYHHUKOB (PU3MYECKOTO COJepX aHMs, MyOJMYHO TNPEACTABIATh PE3yIbTAThI
MIPOCKTHOW MWJIM MCCIIEJOBATEIbCKON JEATEIBbHOCTH, IIPU 3TOM TI'PAaMOTHO HCIOJIb30BaTh
M3yYCHHBIH MOHATUHHBINA anmapaTt u3yd4aeMoro pasjena (pu3MKu ¥ CONPOBOKIATh BBHICTYIUICHHE
Mpe3eHTanuei ¢ yaéToM 0COOCHHOCTEH ayIuTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosmnuecTBo yacos JIEKTPOHHBIE

Ne HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)

n/n NMpPorpaMmmel Bcero Konrpoaeu Tpakriyec oOpa3zoBaTe/ibHbIE

ble padoThI KHe padoThl pecypebi

Pa3zpnes 1. @u3uka u e€ poJib B IO3HAHUM OKPYKAKIIET0 MHPA
1 dusmka - HayKa 0 IpUpoje 2 buommorexa LIOK

1 https://m.edso0.ru/7f416194
L dusnueckrue BEIUINHBI 2 1 bubmiorexa LIOK

2 https://m.edso0.ru/7f416194
L EcrecTBeHHOHay4YHBIN METO TTO3HAHUS 2 1 bubmorexa LIOK

3 https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pa3nean 2. IlepBoHaya/IbHbIC CBE/ICHUS] 0 CTPOCHHUH BELIECTBA
2. C 1 but6moreka [JOK

1 ThoetHe perectsa https://m.edso0.ru/7f416194
2. JIBrKeHre U B3aUMOJIeHCTBU € YACTHII 5 1 bubmnoreka [IOK

2 BEIIeCTBA https://m.edso0.ru/7f416194
2. ArperaTtHble COCTOSIHUS BEIIECTBA 2 bubsmorexa IOK

3 https://m.edso0.ru/7f416194
Uroro no pazneny 5
Pa3nen 3. /IBM:KeHHE U B3aMMOJIeHCTBHE TeJ
3. MexaHn4yecKoe IBUKEHUE 3 bubmorexa HOK

1 https://m.edso0.ru/7f416194
3. WNuepnus, macca, III0THOCTh 4 1 Brbmmorexa HOK

2 ’ ’ https://m.edso0.ru/7f416194
3. bu6muorexa IIOK

3 Cuna. Buast cun 14 ! 2 https://m.edsoo.ﬁ/?f416194



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Uroro no pazneny

21

Pa3nen 4. JlaBjienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

4, [asnenue. [lepenaua naBnenus TBEpABIMU 3 bu6morexa [IOK

1 TEJIAMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4. | PA—— 5 bu6moreka [JOK

2 ABJICHHE HHAKOC https://m.eds00.ru/7f416194
4, A b 5 bu6moreka [JOK

3 TMOCHEPHOC AABICHHC https://m.edso0.ru/7f416194
4, JlericTBHE KUAKOCTH M ra3a Ha v 3 but6moreka [JOK

4 HOrpyXEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. PaGoTa 1 MOIIHOCTh. DHEPrus
5. bubmmoreka [IOK

1 Pa6ora n momEoCTS 3 . https://m.edso0.ru/7f416194
> [IpocThie MEXaHU3MBI 5 1 bubmotexa [IOK

2 P https://m.edso0.ru/7f416194
5. M 4 1 bubmmorexa [JOK

3 CXQHMHACCRAT SHEPTHA https://m.eds00.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME



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

KosmnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHoBaHue pa3aesioB U TeM K n (uudposbie)
n/n NMpOrpaMMbl Bcero OngOJILH paécanec o0pa3oBaTe/bHbIE
ble padoThI KHe padoThl pecypes
Paszpnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
11 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 hitps://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Tenosbie mpotecch! 21 . > https://m.edsoo.ﬂ/7f418lce
Hroro no pazueiy 28
Paznen 2. DiekTpuuecKHe U MArHUTHBIE sIBJIEHHS
21 DJIEKTPUYECKUE 3apsAbl. 3apsKEHHBIE Tena 7 1 bubmotexa [JOK
" | u ux B3auMoencTBHe https://m.edsoo.ru/7f4181ce
2.2 [TocTosIHHBIN IEKTPUUECKUN TOK 20 1 7 httK]);SI/'I/(jJrInH(e)gzgg EJ(/)7I§418 lce
bu6moreka [JOK
23 Maruibe spieris 6 . 15 https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
24 DIEKTPOMArHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOTPAMME '



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

KosmnuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM K n (uudposbie)
n/n NMPOrPaMMBbI Bcero OngOJILH paécanec o0pa3oBaTe/bHbIE
ble padoThbl KHe padoThl pecypebi
Pa3znen 1. Mexanudeckue siBJeHUs
11 Mexanndeckoe IBUKEHUE U CLIOCOOBI €T 10 1 bubmioreka [IOK
| onucanus https://m.edsoo.ru/7f41a4a6
N bu6moreka [JOK
1.2 BaanmonericTene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmnoreka [JOK
13 3aKOHbI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznena 2. Mexann4yeckue Koe0aHud U BOJTHBI
2.1 MexaHu4deckue KojieOaHus 7 3 httK]);SI/'I/?JrInH(e)gzgg EJ(/)7I§41a 436
2.2 MexaHnn4eckue BOJIHBI. 3BYK 8 1 3 httg;ﬁ;“gs:gg EJ/O7I]§41a 436
Hroro mo pazneny 15
Pa3znen 3. DjeKTpOMarHUTHOE 10JI€ H 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEeKTPOMarHuTHOE MOJIe U 6 9 bubmuorexa [JOK
' 9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbBIE SIBJICHUA
4.1 3aKOHBI pacpOCTPaHEHUS CBETa 6 2 h tt[?sglijrznggggg 5%1154 13436
4.2 JIMH3BI ¥ ONITHYECKUE TPHOOPHI 6 3 bubmorera TIOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [JOK

4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Paznen 5. KBanroBble IBJIeHUS
bubmioreka [IOK

5.1 Hcnyckanue 1 nmorjaomeHue cBeTa aToMoM 4 1 hitps://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK

5.2 CTpoenue aTOMHOro A1pa 6 1 https://m.edso0.ru/7f41a4a6
bu6moreka [JOK

5.3 SlnepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nea 6. [loBTOpUTENBHO-00001HAI0IMIA MOAYJIb

6.1 [ToBTOpEHKE U 0000IIEHUE COEePIKAHUS 9 9 bu6moreka [JOK

" | kypca duzuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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