MVYHUILIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXAEHUWE ITOJIMTOT-
JEJIbCKAA CPEAHAA OBILEOBPA3OBATEJIBHA A HIKOJIA
(MBOY IIOJIMTOTAEJIBCKA S COLL)

AHHOTanus K pabodeii mporpamMme
ydeOHoro npenmera «duznka»

PaGouass mporpamma yueGHOro mpenmera «®Dusuka» 00s3aTENBHON MNPEAMETHON 00JacTH
«EcTecTBeHHO-Hay4HbIE MPEIMETH» pa3padoTaHa B COOTBETCTBUU ¢ MyHKTOM 32.1 ®I'OC 000, ®OIT
00O, ®OPII yuebnoro npeamera «dusuka» U peanm3yercs 3 roaa ¢ 7 mo 9 kiacc.

Pabouas mporpamma pa3paboTaHa yduTeIeM B COOTBETCTBMH C IIOJIOKEHHEM O pabodmx
nporpaMMax M OINpefesisseT OpraHU3alMi0 O0pa3oBaTENbHON JAEATEIbHOCTH YYHUTENIEeM B IIKOJE IO
OIpEICIEHHOMY YUYEOHOMY IIPEIMETY.

Pabouas nmporpamma ydeOHOT0 npeamera siBisercs yacteio OOIT OO0, onpenenstomei:

- COJIep’KaHue;

- IJITAHUPYEMBbIE pe3yabTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIC);

- TEMaTHYECKOE IUIAHUPOBAHMUE C YKa3aHMEM KOJIMYECTBA aKaJEeMHUYECKHX 4acoB, OTBOAMMBIX Ha
OCBOCHHME KaXKJOW TEeMbl M BO3MOXKHOCTb HCIIOJIb30BAHUS IO ATOH TeMe 3JIEKTPOHHBIX (IU(PPOBHIX)
00pa3oBaTeIbHbIX PECYPCOB.

PaGouas mporpamma yuebHOro mpenmera ¢GopMUPYETCS C Y4eToM paldouell IporpaMMmsl
BOCITUTAHUS.

PaGouass mporpamma o00CyXJeHa W TPUHATA PELUICHHEM METOAUYECKOTO OObEIUHEHUS W
COTJIacOBaHa 3aMECTUTENIEM JMPEKTopa Mo ydeOHO-BocnuTareiabHo padore MBOY IlonuTtotnensckoi
CoIII.
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MNOACHUTEJIbHAS 3AIINCKA

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUN K pe3ysbTaTaM OCBOSHHUS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOMN
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢enepabHON pabodeld mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszmkay.

Conepxanue mnporpamMmbl M0 (HU3UKE HAMpaBICHO HAa (POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYyYaloOIIUXCsl M OpraHM3alMi0 H3ydyeHus (U3MKKM Ha JesITeNbHOCTHONM ocHOBe. B
nporpaMMe 1o (hu3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO IMpenMeTa B pealu3alii TpeOOBaHHMA
®OI'OC OO0 K MmIaHUPYyEeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3ysibTaTaM OOY4YCHUs, a TakKKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO OOILEro
o0OpazoBaHusl.

[IporpamMma 1o ¢u3KKe ycTaHaBIUBAET paciipeeieHre y4eOHOro MaTepuana o rojaM o0y4eHus
(mo kyaccam), mpejlaraeT IPUMEPHYIO IOCIEN0BAaTEIbHOCTh M3YYEHHsS] TEM, OCHOBAHHYIO Ha JIOTHKE
pPa3BUTHUS IPEIMETHOTO COIEP)KAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXxcsl.

[Iporpamma mo ¢Qusmuke pa3paboTaHa C LENBI0 OKAa3aHHS METOAWYECKON IMOMOIIHM YYHTEIIO B
co3anuu pabodel mporpaMMel 1o y4eOHOMY MPEIMETY.

dusnka SBISETCS CHCTEMOOOpA3yIOIUM IS €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJNBKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4yaeMbIX XUMHUEH, OUOIOTHEH,
acTpoHOMHEH W (Qu3MYeckold reorpadueil, BHOCUT BKJIA]] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
MpeIoCTaBIIsIeT Hauboee sICHbIe 00paslibl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna U3 TIaBHBIX 337a4 (PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(OopMHpPOBAHNYN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECca K HAyKe y 00ydaronmxcsl.

WN3ydyenne ¢u3uku Ha  0a30BOM  ypOBHE MpEANojaraeT  OBJQJACHHUE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSCHATH SBICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUSI;

® UHTEpPIPETUPOBAaTh JaHHbIE W MCIOJb30BaTh HAy4yHbIE JI0KA3aTeIbCTBA JUISl IOJIy4EHUs
BBIBOJIOB.

Ienu u3ydyeHus GU3MKU HAa YpOBHE OCHOBHOIO o01iero oOpasoBanus onpezaenaeHsl B Konuenuu
npenofaBaHus ydeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHu3anusax Poccuiickoit
denepanuy, peaau3yoIMX OCHOBHBIE 00Ie00pa3oBaTeIbHbIE MPOIPAMMBI, YTBEPKIEHHON pElIeHUEM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit @eneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[1K4BH).

Henun usyvyenus ¢pusuku:

e MpuOOpEeTEeHHE HHTepeca M CTPEMJIEHHS OOYYaIOUIMXCS K HAay4YHOMY M3Y4YEHHMIO MPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE  TMPEACTAaBICHUH O  HAaydyHOM  METoJ€ TO3HaHus U (OpPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ (GopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHHUSI MaTepHH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (GopMUpOBaHHUE MPEICTABICHUN O posid (U3MKHU ISl PA3BUTHUS IPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cdepax Oynymieil mpopeccuoHaTbHON AesTeTbHOCTH,
CBSI3aHHOM C (U3UKOMH, MOATOTOBKA K JajbHeieMy 00y4eHHIO B 3TOM HalpaBIeHUH.

JIoCTIXKeHHe ATHUX Lielel IMporpaMMel Mo (U3MKe Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS
o0OecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:

e MpuOOpeTeHHe 3HAHWH O JWCKPETHOM CTPOCHHUHU BEILIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
INEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHNe YMEHHUH OIMUCHIBaTh U OOBACHATH (U3UYECKUE SIBJICHHS C HCIOJb30BAHHUEM
MOJTYyYECHHBIX 3HAHU;

® OCBOCHHE METO/IOB PEUICHUS MPOCTEHIINX PAcYETHBIX 3a7ad C MCIOJIb30BaHUEM (PU3HUECKUX
MOJIeJIeH, TBOPUYECKUX U ITPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE yYMEHMUH HAOIIOJaTh MPHUPOJHBIE SBJICHHUS W BBINOJHATH OMBITHI, JIaOOpaTOpPHBIE



paboThI U AKCIIEPUMEHTATbHBIE UCCIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

e ocBocHHE TpUEMOB paboTel ¢ wuH(pOpManMel (QU3NUECKOro COAEp)KaHUs, BKIIOYas
UH(POPMALIHIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OLIEHUBAaHHE HH(POPMALINY;

® 3HAKOMCTBO cO cdepamu NpoPecCUOHANBHON NeATeIbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKU.

Ha wu3ydenue ¢usuku (0a30BbIi ypoOBEHb) HAa YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS

otBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 dacoB (2 yaca B
Hezento), B 9 kiacce — 102 yvaca (3 yaca B HefIenio).

COJAEPKAHUE OBYYEHUA

7 KJIACC
Pa3neu 1. ®usuka u e€ posib B NO3HAHMHU OKPY:KAKOIIEro MUpa.
®dusnka — Hayka o mnpupope. SBiaeHus mnpupoibl. DuU3MUECKUE SBJICHUS: MEXaHUUYECKHe,

TEIJIOBBIC, FJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeNWYUHBL. V3mepenue ¢usnueckux BenuuuH. Dusznueckue  IpUOOPHI.
[TorpemHocTs n3MepeHuid. MexayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH H3Y4arOT MpHUpoay. EcTecTBeHHOHayuHBIH METO[
MO3HAHUS: HAOIIOJEHUE, TMOCTAHOBKA HAYyYHOTO BOIMPOCA, BBIABMIKEHUE THUIIOTE3, IKCIEPUMEHT 10
MIPOBEPKE TUIIOTE3, O0OBSICHEHHE HaO01aeMoro siineHus. Onucanue GU3NYECKUuX SBICHUN C MOMOIIBIO
MOJIEIIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIJIOBbIC, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®usnyeckue npuOOpPHl M MpoIleaypa MPSAMBIX H3MEPEHUH AaHaJOrOBBIM U LU(PPOBBIM
npudopoMm.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO IpUodopa.

N3mepenne paccTOsTHUM.

W3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJbIX TEI.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA M IaTYNKA TEMIIEPATYPHI.
[IpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bI: AIbHOCTh MOJIETA IIApUKA, MYIIEHHOIO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.

Pa3nea 2. IleppoHavyanbHbIe CBeJCHHS O CTPOCHHUH BeleCTBA.

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrokenue dactuil BemecTBa. CBA3b CKOPOCTH JIBHXKEHHS YaCTHI] ¢ TeMIeparypoil. bpoyHoBckoe
nBuxkeHue, 1uddysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KHAKOCTEH W TBEPIBIX (KPUCTAIUTNYECKUX )
Ten. B3auMoCBs3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M WX ATOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHIKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenne sIBICHWMA, OOBSACHSIONIMXCS MPHTSHKEHUEM WU OTTAIKHMBAHUEM YaCTHII
BELIECTBA.

Jlabopamopmuvie pabomol u onvimol.

1. Ouenka auameTpa aToMa METOJI0M PSIOB (C UCIIOIB30BaHHEM GoTorpaduii).

2. OnbITHI O HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbITH IO OOHAPYKCHHIO JICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

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

Mexanudeckoe nBuxeHue. PaBHOMepHOe W HepaBHOMepHOoe naBuxkeHue. CkopocTb. Cpeansis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SIBnenne mHepuuu. 3aKOH WHEpIMHU. B3aumopaeicTBUEe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
JIBIKEHUST Ten. Macca kak Mepa uHepTHocTH Tena. llnotHocTs BemiecTBa. CBsi3b IUIOTHOCTH C

ocoarwnE



KOJIMYECTBOM MOJIEKYJ B eIMHHUIIE 00BhEMA BEIIECTBA.

Cuna xak XxapakTepuCTUKa B3aumojencTBus Ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CHJIBl C MOMOUIBIO JWHAMOMETpa. SIBIIEHHE TATOTEeHUs U cwia TsokecTh. Cuia TSDKECTH Ha JIPYTHX
wianerax. Bec Tema. Hesecomocts. CliokeHHME CHUJI, HANpaBlICHHBIX 110 OJHOW IPSAMOM.
PaBuogelictByromasi cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUS M TpeHHe NMOKosd. TpeHue B mpupojae u
TEXHUKE.

Jemoncmpayuu.

HabumroneHne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHME MaccC MO B3aUMOJCHCTBUIO TEIL.

. CnoxeHue cuil, HalpaBJIE€HHBIX 110 OJJHOW MPSIMOH.

./Iaﬁopamopnbte paodomut u onvimol.

1. Onpenenenre CKOPOCTM pPaBHOMEPHOrO JABMXKEHHS (IIapyuka B JKUIAKOCTH, MOJENIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IIapUKa 110 HAKIIOHHOH IJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnpIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh pacTshKeHus (nedopmainuu) TMPYKUHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TpPEHHUS CKOJBXKEHHS OT Beca Tella u
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CrnocoObl yMEHBIICHHMsS M yBEIWYeHUs JaBieHus. JlaBneHue rasza. 3aBUCHUMOCTH
JaBjeHUsl ra3a OoT oO0Obéma, TemmepaTyphl. llepenaua naBieHuss TBEPABIMU TelaMH, XHUAKOCTAMU U
razamu. 3akoH Ilackans. [IneBMaTnueckue MamMHBI. 3aBUCUMOCTH JIaBICHUS >KUJIKOCTH OT TITyOWHBI.
IMunpocratuueckuii mapanokce. CooOmaromuecs cocyabl. [ uapaBanueckie MeXaHU3MbI.

Atmocdepa 3eminu u atMocepHoe aaBiaeHue. [IpuunHbl CyliecTBOBaHHs BO3IYIIHON 000I0YKH
3emum. Onwit Toppudern. M3mepenue armocdepHOro maBieHHUs. 3aBUCUMOCTbH aTMOC(EpHOro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl At usmMepeHus: atMochepHOro AaBlICHUS.

JleiicTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apxumeaoBa) cuia.
3akoH Apxumena. [1naBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrpyKEHHOM 4YacTW Teiaa M IUIOTHOCTU
KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIICH CHIIBI BECY BBITCCHEHHOM JKHUIKOCTH.

8. YcnoBue mnaBaHus Ted: TJIAaBaHHE WIHM TOTPYKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U KUJIKOCTHU.

Jlabopamopmuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJAE OT 00bEMa MOTPYXKEHHOW B JKUAKOCTH 4acTU

ogakrwhE

oakrwdE

Tena.

2. OmpenescHrE BRITATKUBAIONICH CHJIBI, ICUCTBYIOIICH HA TEJIO, IOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BHITATIKUBAIOIICH CUJIBI, ACHCTBYIONIEH Ha TENO B KUIKOCTH, OT
MaccChl Teja.

4. OmnbITHl, TEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI, NEHCTBYIOMIEH HA TENO B
KUJKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TEJIa M OT TJIOTHOCTH KUIAKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYUPOBAHHE JIOJKHM U  OmpejaesieHue e
TPYy30NO0ABEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.



Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS ITUIOCKOCTh. [IpaBWIO paBHOBECHS phIuara.
[Ipumenenue mpaBuiIa paBHOBeCHs pbluara K O0ky. «3osoToe mpaBuiao» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Knnernueckas M noteHuHanbHas 3Heprus. llpeBpaiienue ogqHoro Buaa
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS JHEPIHU B MEXAHHKE.

Jemoncmpayuu.

1. [Ipumepsl NIPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenue paboOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM ABMXKEHUU TeJa MO TOPU30HTaIbHOU
MOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Namepenue KII/] HaKIIOHHOM MIIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON IHEPIHHU.

8 KUIACC

Pa3pen 6. TenioBble iBJICHUS.

OcCHOBHbBIE MOJIOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOpUM CTpOEHMsI BemliectBa. Macca u
pa3Mepbl aroMOB M MOJeKyd. ONbIThl, NOATBEPKIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >KUIAKOTO MU Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tenma. OOBSCHEHUE CBOWCTB Tra3oB, JKUIKOCTCH W TBEPABIX TET HA OCHOBE IMMOJIOKECHUU
MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMauyuBaHWe U KalWUISIpHbIE sABJIEHUs. TemioBoe paciiupeHue u
cKatue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 4YacTUll. BHyTpeHHss
sreprus. CrocoObl M3MEHEHHsI BHYTPEHHEH HSHEepruu: Teruionepenada M COBEpIICHHE paldoThl. Bubl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonnuectBo Tennotsl. Y ienbHas TEMI0EMKOCTh BellecTBa. TenI000MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlmaBneHue u OTBepJeBaHUE KPHUCTAUIMYECKUX BEIIECTB. Y IENbHAS
Teryiota raBneHus. I[lapooOpasoBanume u konaeHcamus. Mcmapenune. Kunenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

Brnaxnocts BO3ayXa.

DHeprus TOIIMBaA. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpunuuns! padots! TernoBbix asurareneit KIIJ] temioBoro asurartens. TeniaoBble ABUraTeny u
3alllMTa OKPYKAIOIIEH CpeJibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHYKEHUS.

Habmronenue nudoysu.

Hab6nronenue siBneHni CMaYMBaHUS U KaTUJUTAPHBIX SBJICHHM.

HabmroneHue TenaoBoro pacimpeHust Tem.

W3meHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Terionepenayn.

OxJaxeHue mpu COBEPIICHUH PaOOTHI.

. HarpeBanue nipu coBepiieHnn pabOTHl BHEIITHUMU CHUIIAMH.

10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGaroneHue KUIIEHHUS.

12. HaGnroseHre MOCTOSHCTBA TeMITEPaTyphl IPHU TJIaBJICHUU.

13. Mojenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopmuvie pabomol u onvimol.

1. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

2. OmBITHI MO BBIPANIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.

3. OnbITHI O HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
4. OnpeneneHue AaBICHHUS BO3yXa B OaJUIOHE LIMPUIIA.
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5. OnbIThHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JAaBJICHUS BO3AyXa OT €ro o0bEMa U HarpeBaHus
WIN OXJIAXKICHUS.

6. [IpoBepka THMOTE3bl  JMHEHHOM  3aBUCHUMOCTH  JUIMHBI  CTOJOWKAa  KHJAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIEpaTyphl.

7. Habnmronenue n3MeHeHUs BHYTPEHHEW SHEpPruu Tejia B pe3yibTaTe Terionepenadyd U padoThl
BHEIIHUX CHUII.

8. UccnenoBanue siBiieHUs TEINIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U TOpSiueit BOJIBI.

9. OnpeneneHre KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOH NpU TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUIMHIPOM.

10. Ompenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiecca UCHapEHHUS.

12. OmnpeneneHne OTHOCUTEIBHON BIQKHOCTH BO3IyXa.

13. Omnpenenenue yaenbHON TEIUIOTHI IIABICHUS JIbA.

Pa3znen 7. JjekTpryeckre U MATHUTHBIE SIBJICHUS.

Onektpuzanys Tei. JBa poja 3JeKTpruuecKux 3apsaaoB. B3anmoaencTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEN OT BEIUYMHBI 3apsSJ0B U PACCTOSHUS
MEXy TEJIaMH).

OnexTpuueckoe mone. Hanpsok€HHOCTH dnekTpuueckoro mousd. [IpuHIUMN cyneprno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurtenu snexkTpuueckux 3apsiaoB. DIEeMEHTApHBIN 3nekTpuueckuid 3apsan. CTpoeHue aroma.
[IpoBOgHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIOBHUS CYHIECTBOBAHUS JEKTPHUUECKOrO TOKA. MICTOUHHMKHM MOCTOSHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSAX U razax.

Onextpuueckas uenb. Cuna Toka. Diekrpuueckoe HamnpsbkeHue. ConpoTHBIEHHUE MPOBOIHMKA.
VYaenbHoe compoTuBieHHEe BemiecTBa. 3akoH Owma jans  ydactka menu. [locnenoBarensHoe W
napajuleIbHOE COeIMHEHUE POBOIHUKOB.

Pabota ¥ MOIIHOCTH 3yIeKTpUUYECKOro Toka. 3akoH JDxoyms—JleHna. DneKTpuuecKkue Lenu U
NOTpeOUTENH IEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

ITocrostHHBIE MarHuTHl. B3aumozelcTBuE MOCTOSTHHBIX MarHUTOB. MarHutHoe mnoje. MarHuTHoe
noJyie 3eMJId M €ro 3HadeHue sl Ku3Hu Ha 3emute. OnbelT OpcTeaa. MarHuTHOE TOJe SJIEKTPUIECKOTO
Toka. [IpuMeHeHue IeKTPOMarHuToB B TeXHUKE. J[eiCTBME MAarHUTHOTO MOJIA HA MPOBOJHHUK C TOKOM.
DNEeKTpOJABUTaTENb IOCTOSIHHOTO TOKa. Vcriob30BaHue JIeKTpoIBUraTeNiel B TEXHUUECKUX YCTpOMCTBax
U Ha TPaHCIOpTe.

Omnpitel @apanes. SABneHue daeKTpoMarHuTHOW UHAYKIUU. [IpaBmiio JleHia. DnekTporeneparop.
CriocoObl MosTyueHHs! 3JEKTPUUECKON SHEepruu. ODJEKTPOCTAaHLIMU Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEpPTUHU.

Jemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa pojia 3IEeKTPUUECKUX 3apsi10B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIl.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DnexTpocTaTHuecKast HHIYKIHS.

3aKOH COXpaHEeHHMsI SJIEKTPUUECKUX 3apsiI0B.

[TpoBOIHUKY U JUIIEKTPUKH.

MonenrpoBaHue CUIOBBIX JIUHUH 3JIEKTPUUECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JleficTBHS 2IEKTPUYECKOTO TOKA.

0. DnekTpuuecKuil TOK B )KUAKOCTH.

11. T"a30BBbIii pa3psi.

12. W3mepeHue cuibl TOKAa aMIIEPMETPOM.

13. HM3mepeHue 371eKTPUISCKOTO HAMIPSIKEHUS BOJTLTMETPOM.

14. Peocrat 1 MarasuH COIPOTUBIICHUH.

15. B3aumopelicTBHE TOCTOSHHBIX MAarHUTOB.

16. MozenupoBaHre HEBO3MOKHOCTH Pa3JIeICHUS MOJIFOCOB MarHUTA.
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17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeiT Dpcrena.

19. MarauTHOE 1oJIe TOKA. DJIEKTPOMAarHurT.

20. JleficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeNb MOCTOSHHOTO TOKA.

22. VccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIINU.

23. Omnpiter @apanes.

24. 3aBHCHMOCTH HANpaBJICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBH €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTrop MOCTOSHHOIO TOKA.

Jlabopamopnusie pabomot u onvimel.

OnbITh IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIS HA IPOBOJHUKH U TU3IEKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepenue u perympoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbl TOKA, HWAYLIETO 4YEpe3 PE3UCTOpP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUsI Ha PE3UCTOPE.

7. OmBITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JEKTPUYECKOTO COMPOTHUBIECHUS MPOBOAHHUKA OT
€ro JJIMHBI, IUIONIA/I1 TIONIEPEYHOr0 CEYEHUs U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUSA HANPSOHKEHUH MPU IOCIEAOBATEILHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJisi CUIBI TOKA MIPH MapaIJIEIbHOM COSAMHEHUU PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTH IEKTPHUUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHKEHUS Ha HEll.

13. Omnpenenenue KII/I narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHure MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3/IeIeHUH.

16. HccnenoBaHue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmnbIThl, AEMOHCTPUPYIONINE 3aBHCHUMOCTH CHIIBI B3aUMOJEWUCTBHS KATYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. N3yueHwue neiicTBUS MAarHUTHOTO T0JI Ha TPOBOJIHUK C TOKOM.

19. KoncTpynpoBaHue U H3y4eHHE paOOTHI DJIEKTPOIBUTATEISL.

20. Uzmepenue KIIJ] sanexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnpITBI 1O  WCCIENOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW WHIYKIWHU: HCCIIEIOBaHHE
M3MEHEHUH 3HAYEHUs U HaIllpaBJIEHUs UHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannveckue siBJIeHUs.

Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTD
MEXAHUUYECKOT0 ABMKEHUs. PaBHOMEpHOE NpsiMosIMHENHOE 1BMKeHUE. HepaBHOMEpHOE MpsMOIUHEITHOE
nBukeHune. CpefHsisi 1 MTHOBEHHAsi CKOPOCTh Tella IIPYU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHOyckopeHHOe TmpsiMonuHeiiHOe mABmkeHue. CBoOomHoe maneHue. OTBITHI
[Nanmnes.

PaBHOMepHOE NBHkKEHUE MO OKpykHOCTH. [lepuoa m vactora obpamienus. JIuneiinas u yriosas
ckopocTH. LleHTpocTpeMUuTenbHOE YCKOPEHHE.

Ilepebit 3akoH HreroroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH Herorona. IlpuHiuun
CYTIEPHO3UIINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuila TPEHHUS CKOJIBKEHUS, CHJIa TPEHMs IOKOf,
JpyTUE BUBI TPEHUS.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHE CBOOOAHOro majeHus. JBukeHue
manet Bokpyr CounHia. [lepBas kocMuueckasi ckopocTb. HeBeCOMOCTh U meperpy3Kku.

PaBHOBecue matepuanbHOW TOUYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOrO Tema ¢
3aKpEIIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Ttena. W3meHenwe wumnynabca. MMiynbc cuiibl. 3aKOH COXPAaHEHHs HMITYJbCa.
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PeakTuBHOE IBUKEHHE.

Mexannueckasi paboTa ¥ MOITHOCTh. PaboTa cuil TsbKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHanbHas 3Heprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHInanbHas sHeprus
ckaroil npyxusbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM SHEpruu. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HabnroneHne MeXaHU4eCKOro JBUKEHHUSI Tela OTHOCUTENIBHO Pa3HbIX Tel OTCUETa.

2. CpaBHeHUE MyTeH U TPAEKTOPUI IBUKEHHS OJHOTO U TOTO YK€ TeIa OTHOCUTEIHHO PAa3HBIX TEll
OTCYETA.

3. U3mepeHue ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO TBUKECHHUSI.

4. WccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUYKEHUS.

5. HabGnronenue ABMKEHUS Tella IO OKPYKHOCTH.

6. HaOmronenne MexaHMYeCKHX SBJICHUM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIBHO KaOMHeTa (QU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT Macchl TeJjla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. Habmronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUU TEIl.

9. M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKCHHUU.

10. Ilepemaua ummynbca MpU B3aUMOACHUCTBUU TEJL.

11. IIpeoGpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue uMIysbca Mpu HEYIPYroM B3aUMOJICHCTBUH.

13. Coxpanenue UMITyIbCa TP A0COIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroneHne peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHre MEXaHUYECKOM dHEPIruu Ipy CBOOOAHOM Ia/IEHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUU NpU ABUKCHUU TeJla MOJI ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTtpyrnpoBaHue TpakTa /Ui pa3roHa U JaIbHEUIIEro paBHOMEPHOTO JBUKCHHUS IIAPHKA WIIN
TEJIEKKH.

2. OmpenesneHne cpeiHel CKOPOCTH CKOJBKEHUS OpycKa WM JBUKCHHS IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tella PU PaBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHOM MITOCKOCTH.

4. UccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHU IIPH PAaBHOYCKOPEHHOM JBMKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumnoresbl: eciiv MpU paBHOYCKOPEHHOM JBI)KEHUU 0€3 HauyaJbHOM CKOPOCTU MyTH
OTHOCSTCS KaK psJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.

7. Onpenenenne kodhduieHTa TPEHUs CKOJIbKEHUSI.

8. OmnpeneneHne XECTKOCTU TPYKUHBIL.

9. Ompenenennie pabOTHl CUIIBI TPEHHSI IPU PAaBHOMEPHOM ABM)XEHHUH TeJia MO TOPH30HTaIbHOU
MOBEPXHOCTH.

10. Ompenenenue pabOThI CUJIBI YIOPYrOCTH TMPU TOABEME Tpy3a C HUCHOIB30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aK0HA COXPAHEHUS YHEPTUU.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEpUCTUKU KOJIEOaHWA: TEpHOJ, dYacToTa,
amMIuiTya. Matematuyeckuil M NpPYKUHHBIM MasTHUKH. [IpeBpaieHue sHeprun nmpu KojedaTeabHOM
JBUKEHUU.

3aryxatomue KoseOanus. BoeiHyXIeHHbIe KojeOanusa. Peszonanc. MexaHW4YecKne BOJHBI.
CaoiicTBa MexaHudeckux BOJH. [IpoponbHble M TomepeyHble BOJIHBI. J[JIMHAa BOJHBI M CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKHE BOJHBI.

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

Hemoncmpayuu.

1. Habmronenue xoneOaHuii Te MOoA JEHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.

2. HaGmonenue konebaHuii Tpy3a Ha HUTH W HA TIPYXKUHE.

3. HaOmronenue BeIHYKIEHHBIX KOeOaHU 1 pe30HaHCA.



HHTH.

4. PactipocTpaHeHHe MPOIOJIBHBIX U TIOTIEPEYHBIX BOJTH (Ha MOJICIIHN).

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKHI Pe30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue 4acTOTHI M MEpHUO/Ia KOJICOaHUI MaTEMaTHIECKOTO MAasITHUKA.

2. OmnpeneneHre 9acTOTHI U EPHOAA KOJIeOaHUH NPy KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMMOCTH TEpPHOAA KOJEOAHWI MOJBEIICHHOTO K HUTH TPy3a OT JUJIMHBI

4. UccnenoBanue 3aBUCMMOCTH MEpHOa KOJeOaHUN PYKMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IIpoBepka HE3aBUCUMOCTH Mepuo/ia KouedaHuil rpy3a, HOABEIICHHOTO K HUTH, OT Macchl Ipys3a.
6. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IEpHUoja KoJeOaHUil NMPYKMHHOTO MasiTHHKAa OT

MAacchl Tpy3a U KECTKOCTH MPYKUHBI.

7. V3mepenue yCKOpEeHHsI CBOOOTHOTO MaeHUSI.
Pa3znes 10. DiieKTpOMAarHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMarHuTHOE TIoJIe. DJEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH.

IIxana QJICKTPOMAriMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArdMuTHLIX BOJIH IJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. W3zydeHue CBOMCTB 37E€KTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIe AIBJIEHUS.

JlyueBast monens cBera. Mcrounuku cBera. [IpsamonuHeliHOe pacpoOCTpaHEHUE CBETA. 3aTMEHMS

Comnnua u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKkoH MpCIIOMJICHHA CBCTA. ITonHoE BHYTPCHHCC OTPAKCHHUC CBCTA.

Hcnonn3oBaHue MOJHOTO BHYTPCHHCETO OTPAKCHHA B OIITUYCCKUX CBECTOBOJAX.

JInnza. Xox nyqeﬁ B nuH3e. OnTHYeCcKas CHCTeMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIA. I'na3

KaK OITHYEcKas cuctemMa. bin3opykocTs U 1anbHO30PKOCTb.

Paznoxxenne Oemoro ceeTa B CIICKTD. Omnwitel Hpetorona. CrnoxkeHue CIICKTPAJIbHBIX IIBCTOB.

Hucniepcus ceera.

Jemoncmpayuu.

[IpamonnHENHOE pacCIpOCTPaHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Tomy4yenue n300paskeHUit B IIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTH4eCcKU CBETOBOI.

Xon nyuelt B coOuparomiei Junse.

XoJ1 Ty4deil B pacCEeUBarOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

. [punnun neficTBus goroanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mopaens rnasa.

11. PasnokeHue 6emoro cBeTa B CIEKTP.

12. Tlomydenue 6enoro cBeta MpH CIOKEHUU CBETAa PA3HBIX I[BETOB.
Jlabopamopuvie pabomol u onsimel.

1. WccrnenoBanue 3aBUCIMOCTH YTJIa OTPAKEHHsSI CBETOBOTO JIyda OT yrijia MajaeHusl.
2. NzydyeHne XxapakTepUCTHK U300pakeHUS MTPeIMeTa B TUIOCKOM 3epKalre.

3. HccnenoBanue 3aBUCHMOCTH YTJIa TIPEIOMIICHHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha TPaHUIIe
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4. Tlonmy4eHue n300paxxeHH ¢ TOMOIIIBIO COOMPAOIIIEH JIMH3HI.

5. Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYSCKOM CHIIBI COOMpAIOIIEH JTMH3HI.

6. OnbITHI MO PA3IOKEHUIO OETIOTO CBETA B CIEKTP.

7. OnbITHI IO BOCHPUATHUIO [[BETA IPEIMETOB MIPH UX HAOIIOJECHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3nea 12. KBaHTOBLIE IBJICHHS.



Onpitel Pezepdopna u mmanerapnas mojaenb aromMa. Mogenb atoma bopa. Hcnyckanue wu
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble ClIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- m ramma-usnydenus. CTpoeHue aToMHOro siapa. Hykmonnas
MoJieIb aTOMHOTrO sa1pa. M3oTonsl. PannoaktusHele npeBpaienus. [lepuon nonypacnana aToMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MAacCOBOTO YHCEN. ODHEPrus CBS3U
aTOMHBIX snep. CBsi3b Maccel U dHEpruu. Peaknum cuHte3a u aeneHus sanaep. VCTOUHUKHM sHEpruu
CouHiia 4 38631,

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3Iy4YEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CHexTpsbl U3JIy4eHHS ¥ TOTJIOLIEHUS.

CrieKTpbl pa3aIMyYHbIX I'a30B.

CnexTp Bogopo/a.

Habmonenue tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINUX U3TYUCHH.

. Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOJYKTOB.

./Iaﬁopamopubte padomwl u onvimol.

1. HabnroieHue CIIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHHWE DSHEPIMM YaCTUIBI 1O TOPMO3HOMY myTH (1O
¢dororpadusm).

3. M3mepenue pairnoakTHBHOTO GoHa.

IHoBTOpHTE/ILHO-0000 IO NI MOLYJIb.

[ToBTOpPUTENBEHO-0000IIAOMINKA  MOAY/Ih TMpeJHA3HAYeH MJIs CUCTeMaTh3allui H O00O0OIIeHHS
IPEIMETHOTO COJCP)KAaHUSI M OIbITa JESTEIbHOCTH, NMPHOOPETEHHOTO MpH M3YYEHHWH BCETO Kypca
busuky, a Takke AN TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy Mo (u3uke s
00yyaromuxcsi, BHIOPaBLUIMX ITOT y4EOHbIN MPEIMET.

[Ipy u3ydyeHUMM AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI JI€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHHE TMPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3yibTaToB 00ydeHus, (popMupyercs ecTeCTBEeHHOHAy4YHAas IPaMOTHOCTb: OCBOCHHE HaY4YHBIX METOOB
UCCJIEIOBaHMSI SIBJICHUI MPHUPOJABI U TEXHUKHU, OBJA/ICHUE YMEHUSIMU OOBACHATH (U3NYECKUE SIBICHUS,
IIPUMEHSIS IOJTyYE€HHbIE 3HaHMsI, PEIIaTh 3aJa41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpyHIMNIHATBHO NEATENBHOCTHBIA XapakTep AAHHOTO PA3Zesia peaau3yercs 3a CYET TOro, 4To
oOyyaroIuyecs BHIIOIHSIIOT 3aJIaHMs, B KOTOPBIX UM Ipe/araercs:

Ha OCHOBE MOJYYEHHBIX 3HAaHMM paclno3HaBaTb W HAYYHO OOBSACHATH (U3NYECKUE SIBICHUS B
OKpY Karolllel IPUPOJIE U IOBCETHEBHOM JKU3HY;

MCII0JIb30BaTh HAyYHbIE METO/IbI UCCIIEI0BaHUs (PU3HUECKUX SIBJICHUI, B TOM YKCIE JUUISl IPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBbI Haubojee BaXHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, IPAKTUYECKOTO HCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB DHEPIUUM Ha OCHOBE 3aKOHA
IPEBpaIIeHHs] U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTHH.

ogakrwdE

MVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 1O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA30BAHMUSA

N3ydyenne ¢u3MKu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIPaBICHO Ha JOCTHKEHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB.

B pesynbrare usyueHus (GU3MKM Ha ypOBHE OCHOBHOI'O 001ero odpazoBaHusi y oOydarouierocs
OyayT chopMupOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B HACTH:

1) naTpHOTHYECKOro BOCIIMTAHUSA:

® TMpOsBIIEHHE MHTEpeca K HUCTOPHUM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM (u3nueckont
HaYKU;

® IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKUX YIEHBIX -(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

® TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
po0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (PU3HKHY;

® OCO3HAHHE BaXXHOCTU MOPAIbHO-3TUYECKUX NMPHHILIUIIOB B JESITEIBHOCTH YUEHOTO;



3) 3cTeTHYECKOIr0 BOCTIUTAHMSI:

® BOCIPHUATHE D3CTETUYECKHX KadecTB (PU3MUEeCKONW Hayku: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

® 0CO3HaHWE [EHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

® pa3BUTHE HAYYHOI JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATEIbCKOM 1eATeIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIIMOHAJIBLHOIO 0JIATONOJIY YU :

® OCO3HaHWE IEHHOCTH 0E30MacHOTO O0pa3a JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH TIPAaBHJI 0€30IIaCHOTO MOBEACHHS HA TPAHCIOPTE, HA JOPOraX, C SJICKTPHUUSCKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

e chOpMUPOBAHHOCTh HaBBIKA pe(dIIECKCHH, MPU3HAHUE CBOETrO MpaBa Ha OMIMOKY M TaKOTO Ke
npaBa y JIpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

® AKTHMBHOE Y4YacTH€ B PCIICHWU NPAKTUYECKUX 3adad (B paMKax CEMbH, 00pa3oBaTEIbHOM
OpraHM3aIfy, ropoja, Kpas) TEeXHOJIOTHYECKONH M COI[MAIbHON HANpaBICHHOCTH, TPEOYIOIIMX B TOM
yuclie ¥ GU3NYECKUX 3HAHMUIA;

® UHTEpEC K MPAKTHYSCKOMY U3YUCHHIO MPOPECCHIA, CBI3aHHBIX ¢ (DU3HUKOIA;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

e OpHUCHTAIMS HA MPUMEHCHHWE (QHU3UYECKUX 3HAHWW JUIS pEIIeHUs 3anad B o0acTu
OKPY’KaIOIIeH Cpelbl, IUIAaHUPOBAHHUS TIOCTYIKOB W OLEHKH WX BO3MOXHBIX TIOCIEACTBUN ISt
OKPYKAaroIIel Cpeibl;

® OCO3HAHHUE MIO0ATBHOTO XapaKTepa IKOJIOTHYSCKUX TIPOOJIEM U ITyTEH UX peIICHUS;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON 1 NMPUPOTHOM Cpebl:

® TOTPEOHOCTH BO B3aMMOCIHCTBUH MPU BBIOJHEHUU UCCIEIOBAaHUI U MPOEKTOB (pU3MvecKon
HAIPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;

® TIOBBIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO NeITeIbHOCTD;

e 1OTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIe (HOPMYIUPOBATH UACH, TTOHSITHS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBJICHUSX;

e OcCO3HaHWE AePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (U3UKH;

® [JIJAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUH;

® CTpPEMJICHHE aHAJTU3HPOBATHh U BBISIBJIATH B3aUMOCBSI3U MPHUPOIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

® OIICHKA CBOUX JCWCTBUI C yUETOM BIUSHUS HAa OKPYKAIOIIYIO CPEAY, BOZMOXKHBIX IT00AIbHBIX
MTOCJIECTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTate ocBoeHUs MporpaMMbl Mo (U3HKE HA YPOBHE OCHOBHOIO 00IIero oOpa3zoBaHUs y
obyyarorerocs OyayT chopMupoBaHbl MeTaNpeIMeTHbIE Pe3yJIbTAaThl, BKIIOYAIOIINE TO3HABATECIIbHBIC
VHHUBEpCalIbHbIE y4eOHbIE JIeHCTBUS, KOMMYHUKATUBHBIE YHUBEpCAlbHbIE YyueOHBIE JEWCTBUSA,
perynsTHBHBIC YHUBEPCAIbHBIC YI€OHBIE TCUCTBUSI.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

® BBHIIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKH OOBEKTOB (SIBICHUN );

® YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKAIMK, OCHOBaHUS JUIsI 00OOIIEHUS U
CpPaBHEHUS,

® BBIIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B paccMaTpuBaeMblX (akTax, AaHHBIX |
HAOIIO/IEHUSX, OTHOCSTIMXCS K (PU3MUECKUM SBIICHUSIM;

® BBIBIIATH MPUUNHHO-CIICJCTBEHHBIE CBSI3H MPU U3YYCHUH (PU3NUECKUX SIBJICHUN U MPOIIECCOB,
JieNlaTh BBIBOJABI C HCIOJb30BaHUEM JENYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTAThH
TUTOTE3bI O B3aMMOCBS3SIX (PU3UIECKIX BEITUYNH;

® CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus y4deOHOW ¢u3ndeckor 3amaun (CpaBHECHHE
HECKOJIbKMX BapHaHTOB pEUIeHHs, BHIOOpP HamOojee TMOAXOAAIIEr0 C Y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUER).



Ba3oBble ucciaenoBareabLcKue NeiicTBUA .

® JCIOJb30BaTh BONPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHNUS;

® MPOBOAMWTH IO CAMOCTOSTENIFHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIH (HU3NYECKHUNA
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

® OLEHMBATh Ha IMPUMEHUMOCTb WU JOCTOBEPHOCTh WH(OpPMALMIO, MOJYYEHHYI0 B XOJ€
VICCIICJOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOSITETHLHO (hOPMYIHPOBATH OOOOIIEHUS M BBIBOABI IO pE3yJbTaTaM HPOBEAEHHOTO
HaOJIOICHNS, OMIBITA, UCCIICAOBAHMS,

® [IPOTHO3MPOBATH BO3MOXKHOE JajibHEHIee pa3BUTHE (U3NYECKUX IPOLECCOB, a TaKKe
BBIJIBUTATh MPEANIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paborta ¢ undopmanmeii:

® [PUMEHATH Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3aIlIpOCHI IIPU MOMCKE U 0TOOpe HHpOopMaLUn
WIN JaHHBIX ¢ YYETOM MPEIIOKESHHON yueOHoH pusmueckoii 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3JINYHBIX BUAOB U
(bopM mpencTaBIeHUS;

® CaMOCTOSITETIHHO BBIOMpAaTh ONTUMANbHYIO (OpPMY TMpencTaBleHUs UWHPOpMAIMUA U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMiu, WHOW rpadukoil U ux
KOMOHMHAIIUSIMH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

e B XoJe OOCyXJeHHs y4yeOHOro marepuaia, pe3yjabTaToB JaOOpaTOPHBIX pabOT M HPOEKTOB
3aJaBaTh BOIIPOCHI IO CYILIECTBY 0OCYKIaeMOil TeMbl W BBICKA3bIBaTh MJIEH, HAlleJICHHbIE Ha peIIeHue
3aJauu ¥ MojaJepKaHue 01aroxkenaTeaTbHOCTH OOICHHMS;

® COIOCTaBJIATH CBOU CYXJEHHUS C CYKACHUSAMHU JIPYrMX YYaCTHUKOB JMAlora, 0OHapyXHUBaThb
pa3ianyue U CXOICTBO IMO3ULINNT;

® BbIpaXKaThb CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e QyONIMYHO MPEACTABIATH PE3YJIbTAaThl BBITOJHEHHOTO (U3UYECKOrO OIbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

® [OHMMAaTh U MCIIOJB30BaTh MPEUMYIECTBA KOMAHIHOM W HMHIMBUAYaJIbHOW pPabOTHI MpH
pelIeHnH KOHKPETHON (pru3nuecKoil mpoOaemsl;

® TIPUHHUMATH LIEJIM COBMECTHOM NIE€ATEIBHOCTH, OPraHU30BbIBATh JEHUCTBUS MO €€ TOCTHKEHUIO:
pacrpenensiaTe poiH, oOCYKIaTh MPOLECCHl U pe3yabTaThl COBMECTHOH paboThl, 0000mIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

® BBINOJHATH CBOIO YacThb pPabOThI, JOCTUIas KaueCTBEHHOIO pe3yibTaTa II0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBHUS C IPYTUMH YJI€HAMH KOMAaH/IbI;

® OIICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranuszaums:

® BBIBIATH NPOOJEMbl B KM3HEHHBIX M Y4YEOHBIX CHUTYalMsX, TPEOYIOIIMX IS pelIeHUs
bu3nUecKrux 3HaHUMH;

® OpHUEHTHPOBATHCS B PA3NIUYHBIX MOAXO0JaX MPHUHITHUS pelleHUu (MHAMBHUIYaTbHOE, TMPUHSTHE
pelIeHus B rpyMIe, MPUHITHE PEeIIeHUH TPYIIoil);

® CaMOCTOSITEJIbHO COCTABIISATH  QJITOPUTM  peIleHUs (PU3MUECKOW 3ajauyd  WMIM  IJIaHa
UCCIIEJIOBaHMSI C YYETOM HMMEIOIIMXCSA PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npeJiaraéMble BapUaHThl PELICHU;

e Jenath BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, JMOLHOHAILHBIH MHTEJIEKT:

e JaBaTh a[€KBATHYIO OLIEHKY CUTYallMHU U MpeJiarath IjaH €€ NU3MEHEHUS;

® OOBACHATH MPUYUHBI JOCTIKEHUS (HEIOCTMIKEHHUS) pPE3y/lbTaTOB JEATENbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OTIBITY;

® BHOCUTb KOPPEKTHUBBI B JAEATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHHUS (PU3HMUECKOTO
UCCIICIOBAaHUSI MM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENLCTB, M3MEHUBLIMXCS CHUTYyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;



® OILICHUBATH COOTBETCTBUE PE3YNbTATA LEIH U YCIOBUIM;

® CTaBUTh ce0s HA MECTO APYroro 4ejloBeKa B XOZE CIopa WIN JUCKYCCHM HAa HAaydyHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

® TpU3HABATh CBOE MPABO HA OIIMOKY MPH perIeHNH (PU3MUECKUX 3aa9 WIKA B YTBEPKICHHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y o0yuenus B 7 kJjacce NpeaMETHbIE PE3YyIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

® JCIIOJIb30BATh IMOHATHUS: (PU3MUECKUE U XMMHYECKUE SIBJICHUS, HAOIIOACHUE, HSKCIEPUMEHT,
MOJIeIb, TUIIOTE3a, SIUHHUIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIIEeCTBa
(TBEpmOE, KHMAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
NpSAMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOJIEHCTBYIOIIAs cuia, Aegopmauus (ymnpyras, IUIacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

e pasnuuaTh sBICHUA (OUQQY3Usa, TEIUIOBOE [BWKCHHE 4YAaCTHI[ BELIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE ABUKEHUE, MHEPLMs, B3aMMOJEHCTBHUE TEJI, PABHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHONM OCBIO BpallleHus, Iepenada JaBlICHUs TBEPABIMM TEJIAMH, JKUIKOCTSIMH W Ta3aMH,
aTMoc(epHOe AaBliCHHWE, IUIABaHUE TeJ, TPEBPALICHUS MEXaHHYECKOH HSHEpruH) IO OINUCAHHUI0 HUX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3UYECKOE SIBIICHUE;

® DACIIO3HABATh IPOSBICHUE M3YYEHHBIX (U3UUYECKUX SBJICHUH B OKPYXKAIOLUIEM MHUpE, B TOM
yrcne (GU3NYecKre SBJICHUS B MPUPOJC: MPUMEPHI JABIKEHHS C PA3IMYHBIMH CKOPOCTSMHU B JKUBOW U
HEXUBOM Npupoze, JeicTBUE CUIIbI TPEHHs B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(EPHOTo AaBJICHHS Ha
KUBOW OpPTaHU3M, IJIABaHHUE PHIO, pbIUary B TeJie YeIOBEeKa, IPH STOM IEPEBOIUTH MPAKTHUYECKYIO 33aa9y
B y4eOHY0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SIBICHUM;

® ONUCHIBATh HU3YUEHHBIE CBOWCTBA Tl U (PU3MUECKHUE SIBICHUS, HCHOJB3YS (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEILECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSsS CKOPOCThb, CHJIa
YIOPYTrOCTH, CHUJIa TSDKECTH, BEC Teja, CUJa TPEeHHs, JaBjieHue (TBEPAOro Tena, >KUAKOCTH, rasza),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIHEHT
MI0JIE3HOTO AEMCTBUSI MEXaHU3MOB, KWHETHYECKAs U MOTEHIIMAJIbHAs SHEPIUsl), IPU OMUCAHUU MTPABUIIBHO
TPAaKTOBaTh (PM3UYECKHI CMBICI MCIIOJB3YEMbIX BEJIWYHMH, MUX O003HAUEHUS U €IUHMIBI (PU3NYECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BETUYUHAMU,
CTPOUTH TPaQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

® XapakTepHu30BaTb CBOWCTBa Tel, (PU3MUECKHE SIBICHHUS M IPOLIECCHI, HCIOJIb3Yys IpaBHIia
CIOXKEeHMsI cuil (BIOJIb ONHOM mpsMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmesna, NpaBHIIO
paBHOBecHs pbldara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPIuH,
IIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIMCBIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

e O00BACHATH (PU3MYECKHE SBIEHHs, MPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYyali IPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHe U3 1—2 JOrMYecKuX IIaroB ¢ ONMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHHI,
($HU3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pewaTh pacu€THble 3a7auu B 1-2 JecTBUs, UCHONIB3YS 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIINE
¢buznyecKkue BeIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a[]a4M 3aliChIBaTh KPATKOE YCIOBHE, MOACTABIATh
¢u3nueckue BETUYMHBI B (QOPMYNIBI W TPOBOAMTH pacu€Thl, HAXOIUTH CIIPABOYHBIC JaHHBIE,
HEO0OXOUMBIE JJIs PEIIeHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYeHHON (GU3NYECKON BETNUHMHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (U3UYECKUX METOJIOB, B
ONMCAHUU HCCIENOBAHUSA BBIICIATH IPOBEPSIEMOE MPEANONIOKEHUE (TUIOTE3y), pa3nuyaTh U
MHTEPIIPETUPOBATh MOMYyUYEHHBIH pe3ysbTaT, HAaXOAUTh OLIMOKU B XOJI€ ONBITA, JEJIaTh BBIBOJABI MO €0
pe3ynbraram;

® [IPOBOJAUTH OMBITHl MO HAOIIOACHHIO (PU3NYECKUX SBICHUM WM (DU3HUECKUX CBOMCTB TeI:
dbopMynupoBaTh  MpOBEpAEMble  NPEANONOKEHUs, CcOoOUpaTh yCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

® BBIIOJHATh MpPSIMbIE HM3MEPEHMs] PAcCTOSIHHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIBI U
TEMIIepaTypbl C HCIOJb30BAaHMEM AHAJOIOBBIX M IM(PPOBBIX NPUOOPOB, 3aNUCHIBATH ITOKA3aHUS
npuOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,



® TIPOBOJIUTH HCCJICIOBAHME 3aBUCUMOCTH OJHOW (PU3MYECKOM BETUYMHBI OT JAPYroH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHU (3aBUCUMOCTH IYyTH PAaBHOMEPHO JIBIXKYILETOCs Tejla OT BPEMEHH
JBIDKEHUS Tella, CUJIBl TPEHHs CKOJBKEHHsI OT Beca Tesla, KauecTBa 0OpabdOTKM MOBEPXHOCTEH Ten H
HE3aBUCHMOCTH CUJIbI TPEHMsI OT IUIOIIAJU CONPUKOCHOBEHHUS TeN, CHJIbl YNPYrocTU OT YIUIMHEHUS
HPYKUHBI, BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Tella M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUHN IJIaBaHUS Tel,
YCIOBUI pPaBHOBECHs pbl4ara M OJOKOB), y4yaCTBOBaTh B IJIAHMPOBAHUHM YUEOHOTO HCCIIEOBAHUS,
coOuparb YCTAaHOBKY U BBINOJHATH HU3MEPEHHs, CIeAysd MPeUVIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJNYYCHHON 3aBUCHUMOCTH (U3MYECKUX BEIUYMH B BHUJAE TNPEAIOKEHHBIX TaOIHMIl u
rpaduKoB, eNaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHMUS;

® TMPOBOAMTH KOCBEHHBIE U3MEPEHUs (HPM3NYECKUX BEIUYHMH (IJIOTHOCTH BEIIECTBA YKUJIKOCTU U
TBEPOIO TeJa, CUjla TPEHUS CKOJIbKEHMSI, JaBI€HNUE BO3yXa, BBITAJIKUBAIOIIAs CUIIA, IEUCTBYIOIIAs Ha
HNOrpyKEHHOE B JKUJKOCTh TeNO, KOA(M(GUIUEHT MOJE3HOro NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
IPEeUI0KEHHON MHCTPYKLMU: TIPU BBHITIOJHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJIMYUHBI;

e CoOIIOAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

® YKa3pIBaTh NPHHIHUIBI JCHCTBUS NPUOOPOB M TEXHHYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIArOIIMEecss COCYyIbl, OapoMeTp, phlvyar, IOABHMIKHBIA W HETOABIKHBINA OJIOK,
HAKJIOHHAs TUIOCKOCTh;

® XapaKTEepPH30BaTh MPHHIUIBI IEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHHUYECKHX YCTPOHCTB C
OMopoil Ha MX ONHMCaHMA (B TOM YHUCIE: MOALIMIHUKHA, YCTPOWCTBO BOJOIPOBOJAA, TI'MJIPaBIMYECKUN
npecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HMCIOIb3Yys 3HAHUS O CBOMCTBax
du3nUecKkux SBICHUA U HEOOXO0MMbIe (PU3MYECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

® TIPUBOJUTH MPHUMEPHI (HAXOAUTh MH(YOPMALMIO O MPUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
dbusznyecKkux 3HAHWM B TOBCEJAHEBHOW >XM3HHU Ui oOecrieueHus: 0€30MacHOCTH MpU OOpallleHUU C
npubopaMr ¥ TEXHUYECKHMH YCTPOWCTBAMH, COXPAaHEHHsS 3/0pOBbsi H  COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CPELE;

® OCYIIECTBIATh OTOOp HMCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C 33aJaHHBIM
MIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHM U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOUYHUKOB
BBIJICNIATH MHPOPMAITUIO, KOTOpast ABISETCS MPOTHBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

® CIIOJIb30BaTh IIPH BBHIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIMTEpaTypy
¢u3nuUecKoro coaepxkaHus, CIPaBOYHbIE MaTepHajbl, pecypcbl cetu HHTepHeT, BianeTh Npuémamu
KOHCIIEKTUPOBaHUs TEKCTA, MpeoOpa3oBaHusi HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e co3gaBaTh COOCTBEHHbIE KpaTKUE IHCbMEHHBIE W YCTHbIE COOOILIEHMS Ha OCHOBE 2-3
UCTOYHUKOB HH(poOpMaluu (U3NYECKOro COJAEpXaHHUs, B TOM 4YHCIE MyOJWYHO JAenaTh KpaTKue
COO00IlIeHUsI 0 pe3yJbTaTaxX MPOEKTOB WM Y4€OHBIX MCCIIEIOBaHUM, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh
U3y4eHHBIN MOHATUIHHBIN annapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIJICHHE IPE3CHTAlUEH;

® IpU BBIMIOJIHEHUHU yYEOHBIX MPOEKTOB U HCCIEAOBAaHUN paclpeaensiTh 005 3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTABJIEHHBIMH 3a/ladyaMH, CJIEIUTh 3a BBHIIOJHEHHEM IIJlaHa NEHCTBUM, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIH BKJIAaJ B JIEATENbHOCTh TPYNIBI, BBICTPaWBaTh KOMMYHHMKATHBHOE
B3aWMO/ICHCTBHE, YIUTHIBast MHEHHE OKPYIKAIOIINX.

K xoniy o0yuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHI:

® JCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYII,
arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAIIMUECKUE U aMOp(HBIE Tella, HACBHIIIIEHHBIH U HEHACHIIIEHHBII
nap, BJIQKHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSs JHEpPrusi, TEIJOBOM ABUTaTelb, 3JIEMEHTAapHBIN
ANEKTPUUECKUI 3apsij, SJIEKTPUUECKOe MOJIe, TPOBOJHUKH U JTUAIEKTPUKH, TIOCTOSTHHBIN JIEKTPHUECKHI
TOK, MarHUTHOE TIOJIE;

® pasnuyaTh SABJIEHUS (TEIJIOBOE pacIIUPEHUE U C)KaThe, Terulonepeaada, TeIIoBoe paBHOBECHE,
CMauyuBaHHWE, KaNWUIAPHbIC SBJCHUS, WCHApeHHe, KOHICHCAIMs, TIUIABICHUE, KPHCTAILIH3AIM
(oTBepaeBaHKE), KUIICHUE, TEIUTIONEpeaaya (TETIONPOBOIHOCTh, KOHBEKITUS, U3JIYUCHHE), FICKTPU3AIIHS
TEJI, B3aMMO/ICHCTBHUE 3apsJIOB, AEUCTBUS JIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIecTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, B3JIEKTPOMArHWTHAs WHIYKIHS) I10
ONMCAHHUIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOLUIMX TaHHOE (PU3UYECKOe



ABJICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUYECKUX SBICHUI B OKpYXKAlOIIeM MHUpE, B TOM
yrcie Gpusnueckue SBICHHs B IPUPOJIE: MOBEPXHOCTHOE HATSHDKEHUE U KaMILISIPHBIC SIBJICHUS B IPUPO/JIE,
KpHUCTaJUIbl B IpUpOJie, u3nydyeHue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JCKTPUYECKHE SBJICHUS B arMochepe, SJIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE moje 3eMiH, JIpel( MOI0CcOoB, POJib MArHUTHOTO MOJS A KM3HM Ha 3emile, MOJISIpHOE
CHUSIHHE, TIPU 3TOM MEPEeBOAUTH NPAKTUYECKYIO 33Jauy B y4eOHYIO, BBLICIATH CYIIECTBECHHbBIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TE€N M (PU3MUYECKHE SBICHHS, HWCHONB3YysAd (U3NIECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS DSHEPIus, KOJIMYECTBO TEIUIOTHI, YJEJIbHAas TEMJIO0EMKOCTh
BEILIECTBA, yJeJIbHAs TEIUIOTAa IUIABJIEHUS, YyJeJbHas TEIUIOoTa NapooOpa3oBaHMs, YAeIbHAs TeEIoTa
CTOpaHUs TOIUTMBA, KOA(P(PHUINEHT MOJE3HOTO ACUCTBHSI TEIIOBOW MAIIMHBI, OTHOCUTENbHAS BIaKHOCTb
BO3/yXa, 2JIEKTPUYECKUN 3aps]l, CHJIa TOKA, dJIEKTPUUECKOE HANPSIKEHUE, COIIPOTUBICHUE IPOBOJIHUKA,
yJIeIbHOE CONPOTHBIICHHE BEIIECTBA, pab0oTa M MOIIHOCTH DJIEKTPUYECKOIO TOKA), NMPH OMUCAHUU
IOPaBUWIbHO TPAKTOBaThb (U3MUYECKUN CMBICT HCIOJIb3YEeMbIX BEJIWYMH, OOO3HAUYEHUS U EIUHMLBI
(Gu3NYECKUX BEJIIMYMH, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIUUYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IpauKU U3yYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIMUMH;

® XapakTepU30BaTb CBOWCTBA Tel, (PU3MUECKHUE SIBICHUS U IPOLIECCHI, HUCIIOJIb3Ys OCHOBHbIE
IIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEIECTBA, IMPHUHIMUI CYNEPHO3ULIUN IOJIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juid yyacTka Lenu, 3akoH J[xoyisa—
JleHia, 3aKOH COXpaHEHMsI SHEPTUM, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

® O0BACHATH (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YWCIIE U B KOHTEKCTE CHTyalHul
IIPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH IPUYUMHHO-CICJICTBEHHBIE CBA3H, CTPOUTH
o0BbsicHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ Onopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PM3NYECKUX SBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyéTHble 3a7aud B 2—3 AEUCTBUS, MCIOJb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLINE
¢u3nueckre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 3aJjaud 3allMChIBaTh KPATKOE YCIIOBHE, BBISBIATH
HEJOCTaTOK JaHHBIX Ul pEUIeHMs 3a/add, BbIOMpaTh 3aKOHbI U (QOpMYJbl, HEOOXOAMMBIE IS €€
peleHns, MNPOBOAUTH pacy€Tbl M CpPaBHMBATH IIOJIyY€HHOE 3HAa4YeHHE (PU3NYECKON BEIMYMHBI C
U3BECTHBIMH JIaHHBIMH;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPHU MOMOMIM (U3NYECKUX METOJOB,
UCIIONB3Yysl  ONHCAHUE  MCCIEINOBAHMS, BBIACIHATH IPOBEPSIEMOE  IPEAINOJIOKEHHE, OLICHUBATh
IIPaBUIIBHOCTB MOPSIKA IPOBEACHUS UCCIIETOBAHMS, 1€TaTh BEIBOBL;

® [POBOAMTH OMBITHI MO HAOIIOJNEHHUIO (PU3MUECKUX SIBICHUNH WM (U3UYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTh IaBIIEHHs BO3/AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HAarpeBaHUs IpPU M3JIYYEHHU OT IIBeTa W3JIydarolell (morionaromnei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBl OT TEMIIEPATyphbl XUAKOCTU M IUIOHIAAHA €€ MOBEPXHOCTH,
3JIEKTPU3ALMS TEN U B3aMMOJICHCTBHE JJIEKTPUUECKUX 3aps0B, B3aUMOJICHCTBHE MTOCTOSSHHBIX MarHUTOB,
BU3YaIM3alisl MarHUTHBIX TOJIEH IMOCTOSHHBIX MarHUTOB, AEUCTBHUS MAarHUTHOIO IOJIS HAa MPOBOJHUK C
TOKOM, CBOWCTBa 3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (GOPMYyIHUpOBATH
IpoBepsieMble MPEANOIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMsI, OIUCHIBATH X0
ombITa U (OPMyYIHPOBATH BHIBOBL;

® BBHINOJHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTU BO3/yXa, CHIIbI
TOKa, HANpsHKEHUs] C HCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB M NAaTYMKOB (U3NYECKUX BEINYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

® IPOBOAUTH HCCJIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (U3NYECKOM BENMYUMHBI OT JpPYrod ¢
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTh CONPOTUBJICHHS] MPOBOJAHHMKA OT €ro JJIUHBI,
IJIOLIAU IIONEPEYHOr0 CEYEHUS U YACIBHOIO COIPOTHUBIICHMS BEIIECTBA IIPOBOJHMKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJHHUK, OT HANPSDKCHHUS HA INPOBOJHUKE, HCCIENOBAaHME IOCICIOBATEIBHOTO H
napajjieIb-HOTO COEIMHEHUH TPOBOJHMKOB): IIAHUPOBATh MCCIEIOBaHUE, COOMpAaTh YCTAaHOBKY H
BBINOJIHATh W3MEPEHHUs, Cledysd NpPeAOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJabTaThl MOJYYEHHOU
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaUKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

® IPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYMH (yeNIbHas TEIUIOEMKOCTh BEIIECTBA,



CONPOTHBIIEHHE TPOBOJIHKKA, paboTa W MOIIHOCTH 3JIEKTPHYECKOTO TOKA): IUIAHUPOBATh H3MEPEHUS,
COOMpPAaTh IKCIICPUMEHTAILHYIO YCTAaHOBKY, CIEAYS MPEIUIOKEHHON HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE
BEJINYNHBI;

e CoOmOaaTh NpaBUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® XapaKTepH30BaTh MPHHIMIIBI JCHCTBUS U3Yy4YCHHBIX NMPHUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OIOpOM Ha WX ONHMCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOHHA,
aMIlepMeTp, BOJBTMETP, CYETUYMK OJIEKTPUYECKOW OSHEPIUH, 3JIEKTPOOCBETUTENbHBIE TPHOOPHI,
HarpeBaTelIbHbIC JJICKTPONPUOOpPHl (TPUMEpBI), 3JICKTPHUYCCKHE IIPEIOXPAHUTENHN, 3JICKTPOMATHUT,
JJIEKTPOJIBUTATEh IOCTOSHHOTO TOKa), HCIIOJB3YyS 3HAHHWS O CBOWCTBAaX (DU3WYECKUX SBICHUU U
HEo0XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTHIC TEXHHMYECKHE YCTPOICTBA M M3MEPUTEIIBHBIE MPUOOPHI IO CXeMaM H
CXEMAaTUYHBIM PHCYHKaM (KHUIKOCTHBIH TEPMOMETpP, TEPMOC, NCHXPOMETpP, T'MIPOMETp, IBHUTraTelb
BHYTPEHHEIO CrOpaHUs, OJJIEKTPOCKON, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUYECKUX Lemed ¢
IIOCJICZIOBATEIFHBIM M TapajUIeIbHBIM COCTUHEHUEM DJIEMEHTOB, pa3linyasi YCIOBHBIE O00O3HAUCHHS
9JIEMEHTOB 3JICKTPHYCCKUX IICTICH;

® [IPUBOJAUTH NMPHUMEPHI (HAXOAUTh MH(POPMALUIO O MPHMEpPaxX) MPAKTHUYECKOTO MCIIOIb30BAHUS
(¢u3nyeckux 3HAHWK B TOBCEJHEBHOM XHM3HM JUId oOecneueHHss OE30MacHOCTH INpH OOpaIleHHU C
npubopaMM ¥ TEXHUYCCKUMH  YCTPOWMCTBAMH, COXpPAHEHHs 370pOBbsi W  COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLICH Cpesie;

® OCYIIECTBJISTh TOUCK HHpOpMaiu (U3UUECKOro cojepxaHusi B MHTepHeTe, Ha OCHOBE
UMCIONIMXCS 3HAHUW M MyTEM CpaBHEHHS JIOTOJHUTEIBHBIX HMCTOYHUKOB BBIICIATH HH(GOPMAIUIO,
KOTOpast SBJISIETCS IPOTHBOPEUMBON HII MOXKET OBITh HEJJOCTOBEPHOM;

® WUCIOJNB30BaTh IPH BBHINOJHCHUM Y4YEOHBIX 3aJaHUN HAyYHO-TIONMYJISAPHYIO JIUTEPATypy
(HU3MYECKOTO COAEp)KaHMs, CHPABOYHBIC MaTepUalibl, pecypchl cetd HMHTepHeT, BianeTh mnpruéMamu
KOHCIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHust HHPOPMALIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBCHHBIC MUCbMEHHBIC M KPATKHE YCTHBIE COOOIEHH s, 00001as nHPOpMAIIHIO
U3 HECKOJIIBKUX MCTOYHUKOB (PH3MYECKOTO COJEPXKAaHUS, B TOM 4YHUCIE ITyOJIMYHO TWPEACTABIATH
pe3yNbTaThl MPOSKTHON WM HCCIEIOBATEIBCKON JEATEIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BATh
W3y4YCHHBIN MMOHATUIHBIN armapar Kypca (GU3UKH, CONPOBOXKIATh BHICTYILICHHE NTPE3CHTAIINEH;

® [IpH BHITIOJIHEHUU Y4EOHBIX MPOCKTOB U UCCIICIOBaHHI (PU3MUCCKUX TPOIECCOB PACTIPEICIIATh
00S53aHHOCTH B TPYIIIIE B COOTBETCTBHU C IMOCTABJICHHBIMH 337[a4aMH, CICUTh 32 BBHIIOJHEHHEM ILUIaHa
JCUCTBUI U KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBATH COOCTBEHHBIN BKJIAJ B JACATEIHLHOCTH TPYIIIIHI,
BBICTPAMBAaTh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE, MPOSBIISISE TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K xoHIy o0y4yeHus: B 9 KJjiacce mpeaMETHbBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTH Y 00YJAIOIIMXCS YMEHHIA:

® WCIONB30BaTh  TOHSTUS:  CHUCTeMa  OTCU€ra, MaTepHajbHas  TOYKa,  TPAEKTOPH,
OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBIDKEHHs, Jedopmanms (ympyras, IUIacTHYECKas), TpEHHeE,
[ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE
TEJNO, HEHTP TSHKECTH TBEPAOTO TejIa, PaBHOBECHE, MEXaHHYECKUE KOJeOaHHsl M BOJIHBI, 3BYK, HH(PPA3BYK
U YIbTPa3BYyK, JJICKTPOMArHUTHBIC BOJIHBI, IIKaJla 3JEKTPOMACHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPBl MCITYCKaHUS W TOTJIOUICHUs, aibda, Oera- ¥ ramMma-H3JIy4eHUs, H30TOIIB,
siZIepHAst SHEPreTHKA,;

e pa3nuyaTh SBIEHHS (PaBHOMEPHOE W HEPaBHOMEpPHOE TPSMOJIHMHEHHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE TIPSMOJIHMHEHHOE JIBH)KEHHE, CBOOOJHOE MajJeHUE TEJl, PAaBHOMEPHOE JIBH)KEHHE IO
OKPYXXHOCTH, B3aHMMOJICHCTBUE TEJ, PEAKTHBHOE JBH)KEHHE, KoJieOaTeIbHOE JBIDKCHUE (3aTyXarolue u
BBIHYXKJICHHbIC KOJIE0aHUs), PE30HAHC, BOJHOBOE [BIDKEHHE, OTPaXCHHE 3BYKa, NPSIMOJIHHEIHOE
pacmpocTpaHeHHe, OTPaXKCHHWE U MPEJIOMJICHHE CBETa, MOJHOC BHYTPCHHEE OTpaKCHUE CBETa,
pasnoxeHue OeNIoro CBeTa B CIIEKTP U CIIOKEHUE CIIEKTPAIBHBIX LIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
pPaIMOaKTHBHOCTh, BO3HUKHOBCHHE JIMHEHYATOrO CIEKTpa W3JIyYCHHs) MO OMUCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX TAaHHOE (PU3HUUECKOE SIBIICHUE,

® pacro3HaBaTh IMPOSBICHUE M3YYEHHBIX (DU3MUCCKHUX SBICHHH B OKpY)KaIOMeM MHupe (B TOM
gyucine (pU3NYEcKue SIBICHUS B MPUPOJE: NMPWIMBBI U OTJIMBHI, JBIDKeHHE TU1aHeT COJHEYHOH CHUCTEMBI,
pCaKTUBHOE JBIDKCHUE JKUBBIX OPTaHH3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICCHHE,
celiCMMYeCcKHe BOJIHBI, I[yHAMH, 3XO, I[BETa TeJl, ONTHYECKHE SBJICHUS B MHpPUpPOJE, OMOIOrHYecKoe



JCUCTBHE  BUANMOIO,  YIbTPAa(HOJIETOBOTO W  PEHTITCHOBCKOTO  HM3JIyYCHHH,  €CTECTBEHHBIN
paznoOaKTUBHBIA (POH, KOCMHUYECKHUE JTy4YH, PaTIHOAKTUBHOE U3ITydeHHUE IPUPOAHBIX MUHEPAJIOB, eCTBHE
PaIMOaKTHBHBIX M3IYyYeHHH Ha OPraHU3M 4YeJOBEKa), MPH 3TOM IE€PEBOJIUTH MPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBIICHHIA;

® ONHCHIBaTh H3YYCHHBIE CBOMCTBAa Tel W (HU3NYECKUE SBICHUS, HCIONB3Ys (DU3NYECKUe
BEJIMYMHBI (CpelHSIsl M MTHOBEHHAs CKOPOCTh Tejla NPU HEPaBHOMEPHOM JIBHIKEHUH, YCKOPEHHE,
nepeMeleHne, MyTh, YIJoBas CKOPOCTb, CHJIAa TPEHUs, CHJIa YNPYrOCTH, CHJA TSHKECTH, YCKOPEHHUE
CBOOOIHOTO TAaJeHHs, BEC Tella, UMITYJIBC Tea, UMITYJIbC CHIIbI, MEXaHH4YecKas pabdoTa W MOIIHOCTb,
NOTEHIMATIbHAS SHEPTHs TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH, MOTCHIMAIbHAS YHEPTUS CXKATOU
NPYXKUHBI, KHHETHYECKast SHEPT s, OJTHAs MEXaHUYECKast SHEPT s, IEPUOJ] M 4aCTOTa KoJeOaHHM, [uInHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHHUS CPEeIbl), MPH
OIMCAHUM MPABWIBHO TPAKTOBaTh (DU3MYECKUH CMBICH HCIOJIb3YyEeMbIX BEJIWYMH, OOO3HAYEHUS W
eIMHUIBI PU3UYECKUX BEIMYHH, HAXOIUTHh (DOPMYJIbI, CBA3BIBAIONINE JAHHYIO (PH3UUECKYIO BEITHMUYUHY C
JPYTUMU BEJTMYHMHAMH, CTPOUTH I'PaUKK U3yYEHHBIX 3aBUCHMOCTEH (DPU3NUECKUX BEITHUYHH;

® XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M TPOLECCHl, HCIONB3Yys 3aKOH
COXpaHEHHsI HHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, TNPUHIMII CYNEPIO3UINA CHJI, TIPHHIIUI
otHOcuTenbHOCTH ["anmmies, 3akoHsl HbIOTOHA, 3aKOH COXpAHEHUS HMITYJIbCA, 3aKOHBI OTPAXKECHUS U
IPEJIOMIJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOTO YMCEI TPH SIIEPHBIX PEaKIUsX, MPH
9TOM J]aBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aIIUCHIBATH €r0 MaTeMaTHYeCKOe BBIPAKCHUE,

® O0BACHATH (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJN, B TOM YHWCIIE U B KOHTEKCTE CHTyalHul
PaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIIBIATH IMPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
00BsACHEHNE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH Ha 2—3 M3Y4YEHHBIX CBOWCTBA (pU3MYECKUX SBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THBIC 331241 (OIHMPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONIB3YS 3aKOHBI
U (HopMyIbl, CBS3bIBArOIIUE (DU3UUCCKHE BEIMUMHBI: HA OCHOBE aHAIW3a YCIOBHS 3a/la4d 3alluChIBaTh
KpaTKoe YCJIOBHE, BBISBIATH HEAOCTAIOIIME WM W30BITOUHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HE00XO0/IUMBbIE JJIsl PELIeHUs], TPOBOIUTH PACUETHI U OLIEHUBATh PEAIUCTUYHOCTh NOTYYEHHOTO 3HAYCHUS
(U3UYECKON BEIMYUHBIL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCTONB3Yysl ONHCAHHWE MCCIEIOBAHHUSA, BBLACIATH MPOBEPIEMOE  NPEINOI0KEHUE, OLEHUBATh
NPaBWIBHOCTh TIOPSIIKA TPOBEICHUS WCCIECIOBAHUSA, JENIaTh BHIBOJBI, HHTEPIPETHPOBATH PE3YIbTATHI
HaOJI0IeHUI U OTIBITOB;

® TPOBOAWTH OIBITHI 1O HAOMIONEHHUIO (PU3MUECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB TeI
(u3ydyenue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS DHEPTUH, 3aBUCHMOCTDH IEpPHOAA KOJeOaHM
HPYKUHHOT'O MasiTHUKA OT MAcChl rpy3a U sKECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIMTY bl MaJbIX
KOJICOaHUH, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, Pa3NIOKEHHE OEJIOr0 CBETa B CIEKTP, M3Y4YECHHUE
CBOWCTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHHs MpeaMeTa B coOHparoliel JMH3e,
HaOJFO/IeHNE CTUTONIHBIX M JIMHEWYAThIX CIIEKTPOB U3YUYEHHS): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY U3
U30bITOYHOTO Habopa OOOpYAOBaHMS, OMHCHIBATH XOJ OINbITA W €ro pe3yiabTaTbl, (OpMyIUpOBaATH
BBIBOJIBI;

® TPOBOAMTH NPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHUi, Oompenaesss cpeHee 3HaYeHHE
u3MepseMoil BennuuHbl ((PoKycHOE paccTosHHE coOMparolieil JIMH3bI), 00OCHOBBIBaTh BHIOOp criocoba
U3MepeHus (U3MEpPUTENIBHOTO pudopa);

® TPOBOAMTH UCCIEIOBAaHHE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C UCIOJIb30BAHUEM MPSIMbIX
U3MepeHu (3aBUCUMOCTh TIYTH OT BPEMEHHU TP PABHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4allbHOW CKOPOCTH,
nepuojia KojaeOaHui MaTeMaTHYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaXEHUs CBETa
OT yTJia MaJeHus ¥ yIJia MPeIOMIICHHS OT yIJia MMaJeHns): IUIAaHUPOBaTh UCCIIEIOBAaHUE, CAMOCTOSTEIEHO
coOHMpaTh YCTaHOBKY, (PUKCHPOBAThH PE3yNbTaThl MOIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIC
TaOJHI U TPaHKOB, AETaTh BBIBOKI 110 PE3yJIbTaTaM MCCIICIOBAHNUS;

® TPOBOAMTH KOCBEHHBIE M3MEPEHHs (U3NUYECKUX BEIMYUH (CPEIHSsS CKOPOCTh U YCKOpPEHHE
TeJla TMPH PaBHOYCKOPEHHOM JBIDKEHHM, YCKOpEHHE CBOOOJHOTO TaJeHHs, >KECTKOCTh IPYXHUHBI,
KOA(DPUITMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKas paboTa U MOIIHOCTh, YacTOTa W MEPUO KoJieOaHUH
MaTeMaTHYECKOT0 M MPY>KUHHOTO MAasTHUKOB, ONTHYECKAas CUJIa COOMpPAIOIIEH JIMH3bI, paJlOaKTHBHBIN
¢oH): TUIAHMPOBATh W3MEPEHHS, COOMPATh SKCHEPHMEHTAIBHYIO YCTAHOBKY M BBIIIONHATH M3MEPEHHS,



clenysl IpeUIOKCHHON MHCTPYKLHH, BBIYHMCIATH 3HAYCHHE BEIMYMHBI M AHAIM3HPOBATH IOJTYYCHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU ITOTPEUIHOCTH U3MEPEHU;

e COOJIOAATh NIPaBUIA TEXHUKU 0€30IaCHOCTHU MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® pasnuyaTb OCHOBHBIE IPHU3HAKM H3YYEHHBIX (U3MYECKUX MOJIEJIeH: MaTepuaybHas TOYKa,
abCcoJIIOTHO TBEPZOE TEJO, TOUCUHBIH UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3a, IIJIJaHETapHas MOJAEIb aTOMa,
HYKJIOHHAsi MOJICJIb aTOMHOI'O S7Pa;

® XapaKTepU30BaTh NMPUHLUIBI ICHCTBUS HM3Y4YEHHBIX HNPUOOPOB M TEXHMUYECKHX YCTPOHCTB C
ONOpOM Ha MX ONUCAHUA (B TOM YHCIE: CIUIOMETP, JATUUKU IOJOXKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 5XOJIOT, OYKH, HEPUCKOI, (OTOanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKON, IO3MMETP,
Kamepa Buibcona), vcronb3ys 3HaHUs O CBOMCTBaxX (PM3NYECKUX ABJICHUNH M HEOOXOIuMbIe (pu3nueckue
3aKOHOMEPHOCTH;

® JCIOJB30BaTh CXEMbl M CXEMaTUYHBIC PHUCYHKH MW3YYCHHBIX TEXHHYECKUX YCTPONCTB,
U3MEPUTEINIBHBIX TPUOOPOB U TEXHOJIOIMYECKHUX MPOLECCOB MPHU PEIIEHUH y4eOHO-TPAaKTUUECKUX 3ajad,
OIITHYECKHUE CXEMBI JUISl IOCTPOCHHUS H300pakeHUH B INIOCKOM 3€pKaJle U COOMpArOLIe JINH3E,

® [PUBOJUTH NPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOI0 UCIOIb30BaHUSA
¢u3nuecKkux 3HAHUN B IMOBCEJHEBHON >XU3HU Ui oOecrieyeHHsl Oe30MacHOCTH IpU OOpaleHHUU C
npubopaMu ¥ TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBbsi H COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH CpELE;

® OCYIIECTBIATHh NOUCK MH(OpMaIy GU3NIECKOTO conepkanus B IHTepHETE, CaMOCTOSTENEHO
bopMynupys IOHMCKOBBIH 3alpoc, HAXOAUTh IYTH ONPEIEJICHUS JOCTOBEPHOCTH IOJIY4YEHHOMN
UH(pOPMALIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

® UCIOJb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEpaTypy
(Gu3nUecKoro conepxaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaieTh HNpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(GOPMAIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE€ IHCbMEHHBIE M YCTHbIE COOOLIEHHS Ha OCHOBE HH(pOpMAIMM U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COZIEp)KaHuWsl, MyOIMYHO MPEACTABISTh PE3YNbTaThl MPOCKTHOM
UM HCCIENOBATENIbCKOM ACATENBHOCTH, IPA 3TOM IPaMOTHO HMCIOJIB30BaTh W3YyYEHHBIN IOHATUWHBIN
amnmapar M3y4aeMoro pasiena (U3MKH U CONPOBOXKIATH BBICTYIUICHHE IpE3eHTaluell ¢ y4éToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | HammenoBamme KosmmuecTBo yacos DJIeKTPOHHbIE
n/m | pasjesioB M TeM Bcero | Kourpoubnbie | IIpakruyeckue (1 ppossIe)
IpPOrpaMMbL paGoThI paGoThi oOpa3oBaTe/ibHbIEC
pecypcsl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHHHM OKPY/KAIOIIEro MHpPa
11 dusuka — HayKa o 2 bubnuoreka [IOK
pupoJie https://m.edso0.ru/7f416194
1.2 | ®usnyeckue BETUINHBI 2 1 ﬁggg:?/ﬁzii?}:/? 416194
13 EcrecTtBeHHOHAYUYHBIN 2 1 bubnmoreka [JOK
METO/I IIO3HAHUS https://m.eds00.ru/7f416194
Hroro 1o pasneny 6
Paspnen 2. [lepBoHayaibHbIE CBEACHHS O CTPOCHHH BelleCTBA
bu6mmoreka [IOK

2.1 | Crpoenue Bemectsa 1 https://m.edso0.ru/7f416194

JBr>xkeHue u

. Bubnmoreka IIOK
2.2 | B3aUMOJEUCTBHUE YaCTHI] 2 1 MDJIOT 1

https://m.edso0.ru/7f416194

BEIECTBA

ArperaTHbl€ COCTOSIHUS bubnuoreka [IOK

2.3 BELLECTBA https://m.edso0.ru/7f416194



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

Hroro no pasaeny

5

Pa3nen 3. /IBu:keHne U B3auMOJQ

eiicTBHE TeJ

bubmuorexa [JOK
3.1 | Mexanuueckoe apwienue 3 https://m.edsoo.ru/7f416194
32 Wuepuus, macca, 4 1 bu6mmoreka [JOK
' TJIOTHOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 | Cuna. Bt cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB
Hasnenue. [lepenaua
41 |7apieHnus TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMH, )KHIKOCTSIMU 1 https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [IOK
4.2 | Jlasnenue xukoctn S https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 | Atmocpepnoe nasenie 6 https://m.edsoo.ru/7f416194
44 | rios n ompiacinmoc s 7 1 3 bubmmorexa LIOK
' Py https://m.edso00.ru/7f416194
HUX TCJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [JOK
>-1 | Pabora u mommocts 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52| lpoctsie Mexanu3ME! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 | Mexanuseckas sneprus 4 . . https://m.edso0.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOT'PAMME
8 KJIACC
KosanyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanmue
n/m | pa3saejaoB H TeM Bcero | KonTpoabnbie | Ilpakruueckne (wnpposrre)
HDOIDAMMEL P p o0pa3oBaTe/bHbIC
porp padoThbI padoTbl pecypebi
Pa3pnen 1. TenioBbie IBJIEHUA
11 CtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 | Temnosere npouecce: 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazueny 28
Paszgea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA
21 DNEeKTPpUUYECKUE 3apsibl. 7 1 bubnmoreka [JOK

3apsiKEHHbIC TeJla U UX

https://m.edsoo.ru/7f4181ce
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B3aMMO/ICHCTBUE
29 [TocTossHHBIM 20 1 7 bubmuorexa [JOK
' AIIEKTPUUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
e R 6 . 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubmmoreka [JOK
' UHIYKIUS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHOE BpeMms 3
IIEE KOJIMYECTBO YACOB 68 3 145
I1O ITPOI'PAMME '
9 KJIACC
KoJsnuyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/n ﬁa3ieﬂ(;fMifeM Bcero | KontpoabHsblie | [IpakTHyeckue 0Bpa30BaTENBHBIE
porpa padoThI padoThI pecypes
Pa3zgen 1. Mexann4deckue siBJICHUSA
M
11 | mmenne n cocot 10 1 bubmorexa LHOK
' . https://m.edsoo.ru/7f41a4a6
€ro OIUCaHUs
. bu6mmoreka [IOK
1.2 | Bsaumoseiictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 | 3axomm! coxpaeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
21 MexaHndeckue 7 3 bu6mmoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41a4a6
29 MexaHHYeCKHE BOJIHEI. 8 1 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pasznen 3. BJIeKTPOMaFHI/ITHOQ 110JI€ M DJIEKTPOMAIrHUTHBIC BOJIHBI

DNeKTpOMarHuTHOE
31 |momew 6 5 bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIe ABJICHUS
41 3aKOHBI 6 5 bubmuorexa [JOK
' pacnpocTpaHEeHHs CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ oNTHYECKHE 6 3 bu6mmorexa [IOK
' PUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenune 6enoro 3 5 bu6mmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen S. KBaHTOBBIE SIBJIEHUSI
5.1 | Mcnyckanue u 4 1 bubmmoreka [JOK
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IOrjIomeHueC CBECTa

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

aTOMOM
59 CrpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
sapa https://m.edsoo.ru/7f41a4a6
53 | Slnepupic peaiiuin ! ! Eﬁﬁgggggﬁfmwaes
Hroro no pazneny 17
Pasznea 6. [loBTopuTE1bHO0-00001IAI0 NI MOYJIb
[ToBTOpEHUE N
6.1 0000111eHHE 9 5 bubmuorexa [JOK
COZIEpKaHUs Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 knace
Wroro mo pazneny 9
OBILEE KOJIMYECTBO 102 27

YACOB 110 ITPOTPAMME
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