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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe HaA YpPOBHE OCHOBHOTO 00Mmero o0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepaabHON pabouei MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenoaBanus yueoHoro npeamera «Duzmkay.

Copnepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYalolUXCsl M OPTraHU3alui0 H3y4YeHUs
bu3MKKM Ha JAEATENbHOCTHOM OCHOBe. B mporpamme mo ¢u3nKe y4UTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu Tpeboanuiit ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJibTaTaM 00y4eHHUS, a TAKKe
MEXKMPEAMETHBIE CBA3M ECTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaia
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUSA MPEIMETHOIO COAEpPNKaHUSI U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromMXCsl.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAMYECKOM
MNOMOUIM YUYUTEIIO B CO3/IaHUU paboyeil MporpaMmbl N0 y4EOHOMY MPEAMETY.

®dusuka sBISIETCS CUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHOHAYYHBIX yUEOHbBIX
IPEeIMETOB, MOCKOJbKY (U3NYECKHUE 3aKOHBI JI€KaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3y4YaeMbIX XHUMHUEH, OWOJOrHMel, acTpoOHOMHEN U (PuU3HMYECKOU
reorpadueli, BHOCHT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHYy  MHpa,
npenocTaBiseT HawbOoyee sCHbIe 0Opasibl NPUMEHEHHs] HAay4YHOTO METoJa
MO3HAaHMSI, TO €CTh CII0C00Aa MOTyUeHHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUEeCKOro OoOpa3oBaHUsS B CTPYKType OOIero
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAyYHOH TI'PaMOTHOCTH U
MHTepeca K HayKe Y 00y4arouuxcs.

N3yuyenne ¢uzuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHMUS,

® OIICHWBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHMS;

® UHTEPNPETUPOBATH  JIaHHBIE U  HKCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA AJIs OJyYEHUS BHIBOIOB.

[lenn wusyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ornpenenensl B Konuenmum mnpenogaBaHus ydeOHoro mnpeamera «dusmka» B
oOpa3oBaTenbHBIX oOpraHuzamnusax Poccuiickoit ®enepamuu, peanu3yroONIX
OCHOBHbIE  00I1€e00pa3oBaTENbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nexabpst 2019 r. Ne [TK4BH).

Heau uzyyenus: pusuKu:



NpHOOpEeTeHNe HWHTEpeca W CTPEMJICHHSI OOyJaromuxcs K HayqYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HWHTCIUICKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC MO3HAHUS U (DOPMHUPOBAHKE
UCCIIEIOBATEIBCKOIO OTHOIICHUS K OKPYKAIOIIUM SBICHHUSM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHSI MaTepHH U (PYHITaMECHTAIbHBIX 3aKOHOB (DH3HKHU;
(dbopMUpOBaHHE TPEICTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  cepax  Oyayiiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K
JTaJbHEHIIIEMy 00YUCHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne JTHX IeJied MporpaMMbl MO (pU3MKe Ha YpOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a/4a4:

npuoOOpeTeHNUE 3HAHWH O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3MUECKUE SIBICHUS C
UCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pEIICHHS MPOCTEUINUX pacu€THBIX 3a7ady C
UCTIOJIb30BaHUEM (bU3UIeCKUX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUM HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOJIHATE OIBITHI,
nabopaTopHble  paOOTBI ¥ JKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAepKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OLICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIbHON ACSTEIbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B §
kiacce — 68 vacos (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B Hezielio).

[Ipennaraemspiii B mporpamMme 1o (U3MKE MepeyeHb JTa0OpaTOPHBIX PabOT U
OTIHITOB HOCUT PEKOMEHIATEIHHBIN XapaKTep, YUUTEIb JIeTAeT BHIOOpP MPOBEICHUS
7a060paTOpHBIX PabOT W OMBITOB C YYETOM HHIWBUAYATBHBIX OCOOECHHOCTEH
oOy4JaroIMXxcs, CIMCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, TpearaeMplXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (hH3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznen 1. ®u3nka u e€ poJib B NO3HAHUYN OKPYKAKOIIEro MUpPA.

®uszuka — Hayka o npupoxe. fABneHus npuponbl. dusnueckue SBICHHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpemnocts n3mepenuil. MexayHapoaHas cuctemMa eIMHULL.

Kak ¢usuka u [pyrue €cCTECTBEHHbIE HAayKM M3y4yaloT IPHUPOAY.
EcrecTBeHHOHayuYHBId METOJl TO3HAHMS: HaONIOJEHHE, TOCTAaHOBKA HAyYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaeMoro ApiieHus. Onucanne GU3NYECKUX SIBICHUN C IIOMOILBIO MOJETIEH.

Hemoncmpauuu.

1. MexaHUYeCKHE, TEIUIOBBbIC, JJICKTPHUYSCKHE, MAarHUTHBIC, CBETOBBIC
SIBIICHUSI.

2. ®Ouspyeckue MpHOOPHI M TPOIEAypa MPSAMBIX H3MEPEHUH aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnwie padbomol u onvimol.

Omnpenenenue eHbl IEISHMsI LIKaJIbl K3MEPUTEIBLHOTO MPUOO0pA.
N3mepenue pacCTOSHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOTO Tea.

Onpenenenue pa3sMepoB MaJIbIX TEJ.

N3mepenne temmepaTypbl IpU IIOMOIIM >KUJIKOCTHOIO TEpMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue uccieqoBaHMs MO MPOBEPKE TUIOTE3bI: NAIbHOCTH MOJIETA
HIapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJiblIe, YeM OOJIbLIE BhICOTA
IIyCKa.

gk whE

Pa3znen 2. [lepBoHayasibHbIE CBeeHNsI O CTPOEHUHU BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBmxenue yactuil BemiecTBa. CBs3b CKOPOCTH JBHXKEHUSI 4YacCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBmxenue, nuddysus. B3aumopeiicTBue dacTuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(kpucramnmyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO ABM)KECHUS.
2. Habmonenue nuddysun.
3. HaGmonenue  siBieHUd,  OOBSACHAIOMIMXCS  MNPUTSDKCHUEM  HIIU

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.
Jlabopamopnwie padbomol u onvimol.

1. Ouenka guameTrpa aroMa METOAOM pPsIoB  (C  HCIOJIb30BAaHUEM
dboTtorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xkeHHe H B3aMMOIelCTBHE TeJl.

Mexannueckoe IBWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHUIKCHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPAaBHOMEPHOM JBWXEHMHM. Pacyér mytu u
BPEMEHU JABUKCHMUS.

SBneHue uHEpUMH. 3aKOH HMHEpUMU. B3aumonelcTBHE Ten Kak NpUYMHA
U3MEHEHHs CKOPOCTH [BWXXKEHHs Tell. Macca Kak Mepa HHEPTHOCTU TeJa.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHIIC
0o0BEMa BeIECTBA.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B NPUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHM4ecKoro ABMKEHUS Tea.

M3mepenne CKOpOoCTH IPSIMOJIMHENHOTO IBUKEHUS.
Habmronenue sBiieHus: THEPLUU.

Hab6nronenue u3smMeHeHus CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHEHHE Macc 110 B3aUMOJEHCTBHUIO TEIL.

CnoxeHue cuil, HalpaBJIEHHBIX M0 OJHON NPSIMO.

ok whE

Jlabopamopnsie padbomot u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMIKCHHMS (IIApHUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJIBXKEHHUS OpycKa WM IapHuKa I10
HaKJIOHHOH IIOCKOCTH.



B~ W

Omnpenenenye MIOTHOCTH TBEPAOIO TENA.

OmnbITEI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmarium)
IPYKUHBI OT TPUIOKEHHOU CHJIBI.

OneITHI, 1EMOHCTPUPYIOUIUE 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

Jasnenne. CriocoObl YMEHBIICHHS U YBETUUCHUA AaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIEHHS raza oT oObéMma, Temmeparypsl. Ilepegaua naBieHMs
TBEPABIMU TEJIAMM, JKUJIKOCTAMM M Tra3zamu. 3akoH [lackams. IIHeBmMartnueckue
MAalIMHbl. 3aBUCUMOCTh [JABJIEHHUS MXHUAKOCTH OT IIyOMHBI. ['MapocraTmueckuii
napajgokc. Coolmaromuecs: cocyibl. [ 'uapaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbl CyniecTBOBaHUSA
BO3aAylHON oOonouku 3emud. OnbiT Toppuyemnmu. M3mepenue atmochepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOCHEPHOTO JTaBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnasanue.

Hemoncmpauuu.

ook owdE

~

3aBUCHUMOCTbH JAaBJIEHUA ra3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs )KUIKOCTHIO U TA30M.

Coobmraromuecs CoCy/bl.

['mppaBnuyeckuii nmpecc.

[IposiBrieHne EeUCTBUS aTMOC(PEPHOTO TaBICHUS.

3aBUCMMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTrpYKEHHOW YacTH
T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcioBue miaBaHus TN IUIABAHUE WIM IOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TENIA U )KUIKOCTH.

Jlabopamopnwie padbomol u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTrpy>KEHHOM B
KUJKOCTb YaCTH TeEJA.

OnpeneneHue  BBITAJKUBAIOIIEW  CUJIbI, JCWCTBYIOIIEH Ha  Teo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJTKUBAIOILIEH CUIIBL, IEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPUPYIOLUIME 3aBUCHMOCTH BBITAJKHBAIOLIEH CHIIBI,
JEHCTBYIOIIE Ha TENO0 B JKUIKOCTH, OT 00BbEMa MOrpyXKEHHOHW B
YKUJKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUJKOCTH.



5. KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKU H
OIIpEIIEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTD. JHEprus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBumio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mpocteix mexanusmoB. IIpocTsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTndeckas M NOTEHIMANIbHAs OSHEPIHSL.
[IpeBpaiiieHrie OIHOTO BUIa MEXaHUUECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUS
HHEPrUU B MEXAHUKE.

Hemoncmpauuu.
1. ITpumepsl TPOCTHIX MEXAaHU3MOB.
Jlabopamopnwie padbomol u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS TP PABHOMEPHOM JBMIKEHUM Tella
10 TOPU30HTAIIBHON MTOBEPXHOCTH.

2. UccnenoBanue ycaoBuil paBHOBECHS phluara.

3. Usmepenue KI1/] Hak1OHHOMN TIIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW YHEPTHUH.

8 KJIACC

Pa3nen 6. TensioBble siBJeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJAPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJEKYJ. ONBITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPHOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUU MOJICKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KalWJUISIpHBIE sIBJICHUS. TemioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW DSHEPTUH:
Temionepeaaya u COBEPIIICHUE paboTHI. Buaet Terionepeaayu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYEHHE.

KonnyectBo TeminoTel. YaenbHasd TEIIOEMKOCTH BENIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. IlnaBnenune
OTBEpACBAHUE KPUCTA/UIMUYECKUX BELIECTB. YJI€JIbHAsl TEIJIOTa IUJIaBICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenne. Kunenue. Y aenpHas Terora



napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHUS OT aTMoc(epHOro
JABJICHUS.

Bn
OH

A)KHOCTBh BO3ayXa.
Cpru: TOILIMBA. yI[eJII)HaSI TCILJIOTA CTOPAHHA.

[TpuHiuner padotel TemnoBbix asurateneit KIIJ[ TemmoBoro asurarens.
TernnoBbIe IBUTATENHN U 3aLMTA OKPYKAKOLIEH CPEBI.
3aKOH COXpAaHEHHMSI U IPEBPALCHHS SHEPTUH B TEIUIOBBIX MpoOLECccaXx.

Hemoncmpauuu.

Ok whE

0o~

9.

10.
11.
12.
13.

HaoGmronenre OpoyHOBCKOTO JIBH)KCHUS.

Hab6monenune nuddysun.

HabGnroneHue siBJeHNI cMaunBaHUS ¥ KaMJUTAPHBIX SBIICHAM.
HaGmroienue TermioBoro pacmmpeHus Tel.

W3meHeHne naBieHUs ra3a Mpd U3MEHEHHH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Buap! Termonepenayun.

OxJTaxIeHUE TIPH COBEPILICHUH PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHHE  TEIJIOEMKOCTEM  pa3IMYHBIX  BEIIECTB.
HaOmronenne kuneHus.

Hab6mronenune mocTosHCTBA TeMITepaTyphl PH TIIaBICHHH.
Mopaenn TEIIOBBIX IBUTATEIICH.

Jlabopamopnwie padbomot u onvimol.
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10.

OneITH IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHHUSI.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM WJIM caxapa.
OnpiThl MO HAOTIOIEHUIO TEIJIOBOTO PACIHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBiICHMS BO3Ayxa B OAJJIOHE MITIPHIIA.

OMnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH OSHEprud Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOW WU
ropsiueu BOJIBI.

OnpeneneHue  KOMUMYECTBA  TEIUJIOTHI, MOJY4YEHHOTO BOAOW  MpHU
TEII000MEHE C HATPEThIM METATUNIMYECKUM LIUJIUHIPOM.

Onpenenenue y1eaIbHON TEINTIOEMKOCTH BELIECTBA.



11.UccnenoBanue mpoiiecca ucrmapeHusl.
12.0Onpenenenne OTHOCUTENHHOM BIAXKHOCTH BO3AyXa.
13.0mnpenenenre y1eapHOM TEMIOTHI IIJIaBICHUS JIb/A.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JEeKTpUUECKUX 3apsaoB. BzaumopeictBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJTUYMHBI 3apSJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuueckoe noiie. Hanpsox€HHOCTh 3iiekTpudeckoro moss. [lpuHnomn
CYIIEPIIO3ULINU JIEKTPUIECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOIHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUSI AJICKTPUUYECKOTO TOKA.
WM cTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPpUUECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuwia Toka.  DIEKTPUYECKOE  HANpPsHKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YIETbHOE COMPOTUBJIECHUE BemlecTBa. 3akoH OMa
nus ydyactka uenu. [locnemoBarenbHOE MW mapajulebHOE  COCIUHEHUE
ITPOBOJIHUKOB.

PaGotra u MoOmHOCTH 3yieKTpHUeckoro Toka. 3akoH Jlxoyns—JIeHma.
DNEeKTPUYECKHUE LEMU U MOTPEOUTENN IIEKTPUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHuThl.  B3auMoneilcTBHE  TMOCTOSHHBIX ~ MAarHHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE JIJIA )KU3HU Ha 3eMUIl€.
Omeir  Opcrena. MarauTHoe T1oJie  DJIEKTpUYECKOro Toka. [IpumeHenwme
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENL TOCTOSHHOTO ToOKa. lMcmonb30BaHWE SIIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3MeKTpoMarHuTHOW MHAYKIUU. [IpaBuio Jlenna.
DIIeKTporeHeparop. CnocoOb1 MOJTYYEHHUSI 3JIEKTPUYECKOM SHEPIHUH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa poia 3JIEKTPUYECKUX 3aPsIOB U B3aNMOJICHCTBUE 3aPSKEHHBIX TEII.
YCTpOUCTBO U AEUCTBUE DJIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSAI0B.

[IpOBOTHUKY U JUDIIEKTPUKHU.

MopnenupoBaHu€e CUIIOBBIX JTUHUHI 3JIEKTPUYECKOTO TOJIA.

M cTOYHHMKYN IOCTOSIHHOTO TOKA.

NG WDE



9.

JlercTBUs 3JIEKTPUUECKOTO TOKA.

10.29nekTpuyecKuii TOK B KHUJIKOCTH.

11.I"a30BbI# pazps.

12. I3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13. I3MepeHne 3IIEKTPUIECKOr0 HAPSKEHUS BOJIBTMETPOM.
14.PeocTtaT u Mara3uH CONPOTHBIICHHIA.

15. B3aumoaeicTBrE NOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHrUe HEBO3MOKHOCTHU Pa3/IeJICHUsI TIOJIFOCOB MarHUTA.
17.MoaenupoBaHUE€ MAarHUTHBIX MMOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MoJie TOKa. DJIEKTPOMArHUT.

20. JlelficTBME€ MarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM.
21.OnexTpoaBUraTeab NOCTOSIHHOTO TOKA.

22.VccnenoBanue SIBICHUS 3JEKTPOMArHuTHOW UHYKIIUY.
23.0mnbiThl Papajes.

24.3aBUCUMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €To

BO3HHMKHOBCHU:.

25. DIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.
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9.

OnpITel MO  HAOMIOACHUIO OJJICKTPU3AIMK  Tel WHAYKIUEH W TIpH
COTNPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JIUDJICKTPUKH.

COopka u rmpoBepKa pabOThI AJESKTPUUESCKOM 1SN MTOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue u peryJaupoBaHrie HaAPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, MAYIIETO 4Yepe3 Pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HAa PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOLIUE 3aBHCHUMOCTD AIEKTPUYECKOTO
COINPOTHUBJICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAM IONEPEUYHOro
CEUEHMS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HAMNPSDKEHUN TIPU  MOCIEI0BAaTEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia i CWIbl TOKa MPU MNapaUuIeTIbHOM COCIMHEHUU
PE3UCTOPOB.

10.Ompenenenre paboOThI DJIEKTPUUECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.
11.0Onpenenenre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha

pe3ucTope.

12. ccnenoBanre 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YE€pPe3 JIAMIIOYKY, OT

HaIIpsSKEHUS Ha HEU.

13. Onpenenenne K111 narpeBarensi.



14.VccnenoBaHue MAarHUTHOTO B3aWMOJIEWCTBUS TMOCTOSIHHBIX MarHuTOB.

15.13yuyeHne MarHuTHOTO MOJIA MOCTOSHHBIX MAarHUTOB MPHU UX
OOBEMHEHUU U Pa3JICTICHUU.

16.UccnenoBanue neMCTBUA 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17.00bITbI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS
KATYIIKK C TOKOM M MAarHMTa OT CHJIBI TOKAa W HaIpaBJICHHUs TOKA B
KATYIIKE.

18.M3yyeHue neiicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

19.KoncTpyupoBanue 1 u3yueHue padoThl JIEKTPOABUTATEIIS.

20. U3mepenne KIIJI anexTpoaBuraTebHONM yCTaHOBKH.

21.0mbITBI TIO HWCCIECAOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYECHUS W HaIpPaBJICHWS HHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUS.

Mexannueckoe nBwxkeHHe. MarepuanbHas Touyka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBHXKEHHUs. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKeHUE. CpenHsss U MITHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMONMHEHOe aBmxkeHue. (CBoOogHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE N0 OKpyXHOCTU. [lepmoa u yacrtora oOparieHus.
JInnenHas u yrioBast cCKopocTu. LleHTpocTpeMuTenbHoe yCKOpEHUE.

ITepsriit 3ak0H HeroToHa. Bropoit 3akoH Herorona. Tpernit 3akoH HeroToHa.
[IpyHIMN CyTIEpIIO3UIIMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUs MTOKOS, IPYTHE BUIBI TPECHHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JIBmwxenue ruiaHer BOKpyr ComHua. IlepBasg kocmuueckas CKOpPOCTb.
HeBecomocTh 1 nieperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa cui TSAXKECTH, YHPYrocTu,
TpeHusi. CBsA3b 3HEpruu 1 padoThl. [loTeHnanbHas 3Heprus Tela, MOJHATOr0 Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxaTol npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HSHEPIHMHU. 3aKOH COXPAHEHUsS MEXaHWYECKOU
DHEPI'UH.

Jlemoncmpayuu.
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8.

9.

Hab6nrogenue MexaHu4ecKoro ABUKEHUS Tella OTHOCUTENbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE TyTEH W TPACKTOpUM IBHKEHHS OJHOTO M TOTO K€ Tena
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTU U YCKOPEHUS TPSMOIMHENHOTO JIBUKEHUSI.
HccnenoBanre Npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

Habnronenne MexaHn4ecKHX SIBJICHUN, IPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM H© YCKOPEHHOM JBHYKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHSI TeJla OT MAacChl Tela U JCHCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHcTBa CHIT TTPU B3aUMOJICHCTBUU TEN.

M3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBH)KCHHM.

10.Ilepemaua umnyiabca OpU  B3aUMOJCUCTBUHU  TEIl.

11.IlpeoOpazoBaHus SHEPTUU IIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYTIPYTOM B3aMMOJICCTBHH.

13. CoxpaHeHHe UMITYJIbCa IIPU a0COIOTHO YIPYTOM B3aUMOJECHCTBUM.
14.HaOmnroeHre peakTUBHOTO JIBUKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM NaICHHH.

16. CoxpaHeHrEe MEXAHUYECKOW SHEPTUH MPU JIBU)KEHHUH TEJIa MOJI IEHCTBUEM

IPY’KUHBI.

Jlabopamopnwie padbomoul u onvimol.

1.
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KoHcTpynpoBaHue TpakTa [Jisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKCHUS
HIapUKa [0 HAKJIOHHOMW ITOCKOCTH.

OrnpeneneHue YCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JBIKCHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMOKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HayaJbHONU CKOPOCTU IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHU OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencane KodQPUIIMCHTA TPSHHUS CKOIBKCHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBMKEHUU Tejia
110 TOPU30HTAILHON MTOBEPXHOCTH.



10.Omnpenenenne paboOThl CUJIBI  YIPYrOCTH TMpU TNOABEME TIpy3a C
MCIIOJb30BaHUEM HETOIBUKHOTO U TTOJABUAKHOTO OJIOKOB.
11.M3y4yeHue 3aKOHa COXpaHEHUsI YHEPTUU.

Pa3nen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHOI,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
DHEPrUU MPH KOJIEOATETHHOM JIBHKEHHUHU.

3aryxatomue ~ kojeOaHus.  BpIHyxneHHble — kosiebaHus.  Pe3zonaHc.
Mexanndeckue BosHBL. (CBOHCTBa MeEXaHMYEeCKHMX BOJH. [IpomonbHble W
IIONIEpEYHbIE  BOJIHBI. /J[IMHA BOJHBI M CKOPOCTh €€ PpaclIpOCTPAHEHHS.
MexaHndeckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenune KojieOaHWil Tea IIOA HEUCTBUEM CHJIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HaoGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

HaOmroieHne BoIHYKICHHBIX KOJIeOaHUN U Pe30HaHCcA.

Pacnpoctpanenre npooibHBIX U TTOTICPEYHBIX BOJIH (HA MOJICIIH ).
HaoGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Sk own

Jlabopamopnwie padbomoul u onvimol.

1. Ompenenenre 4dYacTOTBI M TIepHOaa KOJIEOAHWA MaTeMaTHYECKOTO

MasITHHUKA.

Omnpenenenne 4acTOThl U IEpHOJIa KOJIeOaHUN TPYKUHHOTO MasiTHUKA.

3. HMccnenoBanue 3aBHCHMOCTH TIEpHOJIa KOJICOAHHMM MOABEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HATH.

4. ViccrnemoBaHue 3aBUCHMOCTH Meproaa KOJIeOaHW Py KUHHOTO MasTHHKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOaa KOoJieOaHUM Tpy3a, MOJBEHICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbITeI, JAEMOHCTPUPYIOIIUE  3aBUCHMOCTh  Mepuoja  KoJeOaHwit
MPY>KUHHOTO MasTHUKA OT MaCChl TPy3a M )KECTKOCTU MPY>KUHBI.

7. V3mepeHue yCKOpEHUs: CBOOOHOTO TaICHHS.

N

Paznen 10. DiiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.



9JI€KTpOM3FHHTHO€ ITOJIC. QHGKTPOMB.FHI/ITHBIC BOJIHBI. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. [Mxana QJICKTPOMAIHUTHBIX BOJH. Hcnonb3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

BJIGKTpOMaFHHTHaSI Impupoaa CBCTA. CKOpOCTI) cBeTa. BoHOBBIE CBOMCTBA
CBCTa.

Hemoncmpauyuu.

1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. 3yyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOWIBHOIO
TenedoHa.

Pa3znen 11. CBeToBble sIBJICHHS.

JlyueBas MOJEIb CBETA. HcTounuku CBETA. [IpssmosnHeHOE
pacapocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxkenue cera. Ilmockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.

[IpenomiieHue cBeTa. 3aKOH IMpesioMJIeHUs1 cBeTa. lloaHoe BHYTpeHHEe
OTpaXeHHe cBeTa. VICrmonap30BaHME TIOJHOIO BHYTPEHHETO OTPaKCHUS B
OIITHYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydert B smH3e. Onrudeckas cucteMa (oroamnmapara,
MHUKpPOCKONIa M Tejeckoma. lya3 kak onTuyeckas cuctema. biam3opykocTe u
JaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crektp. OmnbiTel Hbiotona. CroxkeHue
CIIEKTpaJbHBIX LIBETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOEe pacCIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnue n300pakeHU B IIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuei B coOuparoiiei JInH3e.

XoJ Jiy4er B pacCEUBAIOIIECH JIMH3E.

[Tosryuenue n300paskeHUM C MOMOIIBIO JIUH3.

[Tpuntun aevicTBus hoToanmapara, MUKPOCKOIIA U TEIECKOTA.
10.Monens riaza.

11. Pa3noxxenue 6eoro cBeTa B CIIEKT.

12.[loy4yeHue 6en0ro cBeTa Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.

LCoNOGOARWLNE



Jlabopamopnusie pabomel u onvimeot.

1. UccnenoBanue 3aBUCUMOCTH YIJIAa OTPaXEHHUS CBETOBOIO Jy4a OT yIJa
naJeHUsl.

N3ydeHne xapakTepUCTUK U300paKeHUS IPEAMETA B IJIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yIJa IPEIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJIeHUS Ha TPAHULE «BO3AYX—CTEKIIO».

[Tosryuenue n3o0pakeHUi C IOMOILBIO COOUpPAIOIIEH JITUH3BL.
Omnpenenenre GOKYCHOTO pacCTOSIHUS M ONTHYECKOW CHIIBI COOMparoIen
JIMH3BIL.

OMBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CHEKTP.

OmnbITEl IO BOCHPUATHIO IL[BETA MPEIMETOB MPHU UX HAOIIOACHUU uepe3
L[BETOBbIE (DPUIIBTPBI.

no

ok
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Pa3nen 12. KBanToBbIe IBJIEHHS.

OmneiTel Pe3epdpopna m nnanerapHas mozaenb aromMa. Moxens aroma bopa.
Hcnyckanue v norjioiieHrue cBeta atomoM. KBaHThl. JInHeUaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
aapa. HykionHas wmopenb aromHoro sapa.  M3oromsl.  PaguoakThBHBIE
npeBpaiieHus. [lepuos momypacnaga aTOMHBIX SIIED.

SnepHble peakiu. 3aKOHBI COXPaHEHMS 3apsiAOBOIO M MAaCcCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX saep. CBA3b Macchl W dHEpru. Peakuuu cUHTE3a U
nenenus sanep. Mctounuku sneprun CoHIA U 3BE3]I.

Snepnas sHepreruka. JleMCTBHS paaWOAKTUBHBIX M3JIy4YCHUN Ha JKHBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3y4EHUs U TOTJIOMIEHUS.

CreKTpbl pa3IM4YHbIX Fa30B.

CnekTp Boaopo/a.

Hab6ntonenue TpekoB B kamepe BunbcoHa.

PaboTa cuéTuyrika HOHU3UPYIOMIMX U3ITYYECHHI.

Perucrpanus nzmydeHuss HpUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

ogkownE

Jlabopamopnsie padbomot u onvimol.

1. HaOmroneHue CIIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3JIyUEHUS.

2. UccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUU YACTUIBI MO TOPMO3HOMY
nytH (1o ¢poTorpadusim).

3. U3mepenue paanoakTuBHOTO GoOHA.

IToBTOPUTEIBLHO0-0000 1AM MOAYJIb.



[ToBTOpUTENHEHO-0000IIAIONINI MOTYJIb TIPEAHA3HAYEH JJI1 CUCTEMATU3AIUU
U 0000IIeHHUS  TPEAMETHOrO0  COACpXKaHWA W OMNbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU MU3YUYEHUH BCETO Kypca (U3HMKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHY M0 (u3uke g oO0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIHN MpeMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKHU, OBJIAJICHUEC YMEHHUSIMHU OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHWs, peElaTh 3aJa4yd, B TOM YHCIE
Ka4E€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO JEATEIIBHOCTHBIA XapakTep JaHHOTO pa3fena peaau3yercs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOJIHAIOT 3aJaHUusd, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb W HAY4YHO OOBICHATH
¢uznyecKkue SBICHUS B OKPYXKAIOLIeH MPUPOIe U OBCETHEBHON KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/bl HCCIIEIOBAHUS (DU3UUYECKUX SBIICHUM, B TOM
YUCJIE I IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HambOOJEe Ba)KHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, MPAKTHUYECKOTO MCIOJIb30BAHMS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS! BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIEro oO0pa3oBaHUs HAIpPaBICHO
Ha JOCTHKECHHUE JIMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX
pE3yNbTATOB.
B pesynbTaTe udydyeHus pu3MKU Ha ypOBHE OCHOBHOI'O OOIIIETO 00pa30BaHUs

y oOyuaronierocst 0yayT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3yJbTaThl B

YacTH:
1) maTpuOTHYECKOT0 BOCTIMTAHUS:

® [IPOSIBJICHUE MHTEpECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
(pu3HUECKON HAyKU;

® [[CHHOCTHOE OTHOLIEHHE K JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

® TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

® OCO3HAaHHWE BAXHOCTU MOPAIBHO-ITUUECKUX MPHUHLMUIIOB B JEATEIBHOCTH
YYEHOI0;
3) 3cTeTHYECKOr0 BOCTIMTAHUSI:

® BOCHPUATHE 3CTETUYECKUX KayecTB (PU3MUECKONW HayKu: €€ TapMOHHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) HEeHHOCTH HAYYHOTO MO3HAHUS:

® O0CO3HAaHUE IIEHHOCTH (PU3MUECKON HayKd KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYDBHI;

® pa3BUTHE HAy4YHOM JIOOO3HATEILHOCTH, HWHTEpeca K HCCIeI0BATENbCKON
NEeSATENbHOCTH;
5) d¢opvmupoBaHus  KyJbTYpbl  30POBbSI H  IMOIHOHAJIBHOIO
0J1aronoJIy4us:

® OCO3HAaHHWE IIEHHOCTM Oe3omacHoro oOpas3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TNIPaBWJI 0OE€30MaCHOTO TOBEACHUS Ha
TpaHCHOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJAOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

e chopMUPOBAHHOCTH HaBbIKa pedieKCHHU, TPU3HAHUE CBOETO MpaBa Ha OLINOKY
Y TaKOTO K€ MpaBa y APyroro 4ejoBeKa;
6) TPyA10BOr0 BOCIIMTAHUSI:

® QAaKTMBHOE Yy4YacTHE€ B PEIICHUMM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3ali, TOpoJa, Kpas) TEXHOJOTHYEeCKOH W
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOMIMX B TOM 4YHCIEe U (U3HYECKUX
3HAHUIM;

® UHTEpEeC K NPaKTUYECKOMY M3YUEHHIO MPOdeccuii, CBA3aHHBIX C (PUINKOM;
7) 3K0JIOTHYECKOT0 BOCTIMTAHUS



® OpHCHTAIUsl Ha TMPUMEHEHHE (PU3NUECKUX 3HAHWUW IS pEIIeHUs 3a7ad B
00JIacTH OKpY>Kalolllel Cpejbl, IJIAaHUPOBAHUSI TOCTYNKOB M OIEHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPEIbI;

® O0CO3HaHWE TIJI00AJLHOTO XapakTepa HKOJOTUYECKHUX MpolJieM M MyTeW uX
pelieHus;

8) aganTanMM K M3MEHSIIOIIHMCSl YCJOBHSIM CONMAJIBHOW M NMPHPOIHOM
cpeabl:

® TOTPEOHOCT, BO B3aUMOJICUCTBUM TIPU BBIMOJHCHUH WCCICIOBAHUNA U
MPOCKTOB (DU3UYECKON HAIPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX;

® T[IOBBIIICHHWE YPOBHS CBOEH  KOMIETEHTHOCTH 4Ye€pe3  MPaKTUYECKYIO
JIeSITCIILHOCTD;

e MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHWH, B TOM 4YHCiIe (OPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUAX;

e oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

® [UIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3UYECKUX 3HAHUK;

® CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3HM IIPHUPO/IBI, 00IIeCTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCII0JIb30BaHHEM (DU3NUSCKUX 3HAHU;

® OIECHKAa CBOMX JCHWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OcBOeHHUS TporpaMMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCALHBIC yUeOHBIC JCHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  y4eOHBIC  JEHCTBHUS, PETYJSATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBUS.

ITo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE NeHCTBUA

ba3oBble JJoruyeckue JeicTBUA:

® BBIBIATH W XapaKTepU30BaTh CYIICCTBECHHBIC IPU3HAKH OOBEKTOB
(s1BNIEHUI );

® YCTaHABJIMBAThH CYIECTBCHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS JJIsI
0000IIIEHUS U CpaBHEHUS,

® BBISBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCSAIIUXCS K (PU3UICCKUM SBIICHUSIM;

® BBISBJISATH NPUYUHHO-CJICACTBEHHBIC CBSI3M MPU H3YUYCHHH (PU3MIECKUX
SIBJICHUI ¥ TPOIIECCOB, JIETIATh BBHIBOABI C MCIIOIH30BAHUEM JIETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKJIFOUCHHM, BBIIBUTATh THIOTE3bI O B3aMMOCBSI3SIX
(bU3UYEeCKUX BEINYNH;



CaMOCTOSITENIbHO BBIOMpPATh CHoco0 pemeHust y4eOHoM  (usmueckon
3a7aun (CpaBHEHUE HECKOJIBKHUX BapHaHTOB pEIIEHUs, BHIOOpP Hambosee
MOJIXOJISIIIETO ¢ y4ETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCKue J1elMCTBHA.

MCIIOJIB30BaTh BOMIPOCHI KaK UCCIIEIOBATEIILCKU MHCTPYMEHT MMO3HAHUS,
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OIIBIT, HECJIOKHBIHI
bu3MYecKuil IKCIEPUMEHT, HEOOJBIIOE HccleqoBaHUuE (U3UUECKOTO
SIBJICHUS,

OIICHWBATh HAa TMPUMEHUMOCTh ¥  JIOCTOBEPHOCTh HWH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIUPOBATH 000OIIECHHSI U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmei:

IPUMEHSATH Pa3IMYHbIE METOJbI, NHCTPYMEHTBI U 3alPOCHI IPH IOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C Y4YETOM MPEIJIOKEHHON y4eOHON
dbuznyeckoit 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IpE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJIbHYI0 (OpMy MpeaCcTaBICHHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3a/ladydl  HECIOKHBIMU
CXeMaMH, 1uarpaMMaMu, MTHOU rpauKoi 1 UX KOMOWHALUSAMHU.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

B XOJI€ OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHUIECTBY 00CYXAaeMON TEMBbI U
BBICKA3bIBaTh WJEH, HALICJICHHBIE HA DPEIICHHE 3aJa4d U IOAJECpKAHUE
OJ1aroKesIaTeILHOCTH OOIIEHNS;

COMOCTABIISATh CBOM CYXKIEHUS C CYXIEHUSMU JPYTUX YYACTHUKOB
Juanora, oOOHapyKUBaTh pa3audKe U CXOJICTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJUYHO MPEICTABISATh PE3YJIbTaThl BBIIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM 17}
WHIUBUIYAIbHOM palbOThl MpU PEIICHUH KOHKPETHOM (u3nyeckon
poOJIEMBI;

NPUHUMATh 1IeJId COBMECTHOM JESATENBHOCTU, OPraHU30BbIBATH JIEUCTBUS
no e€¢ JOCTH)KEHHWIO: paclpenesiTb poJid, OOCYXJaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;



® BBIIIOJIHATH CBOIO 4aCTb pa6OTBI, A0CTUTAA KaYCCTBCHHOT'O pE3yJibTaTa I10

CBOEMY HAIIPaBJICHUIO WM KOOPAWMHHUPYS CBOM JEUCTBHUS C JAPYTUMHU
YJI€HaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIINX
JUIS pellieHus] PU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PA3JIMYHBIX MOAXOJAAX IPUHATHS  pELICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUS B TPYIIE, NPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUECKON 3a1auul WK
IUTAHAa MCCIICOBAHUA C Y4YETOM MMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IpeIJIaracéMble BAPUAHTHI PEILICHMI;
Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3@ PELIEHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAIlMH U MpeJiarath IiaH e€ n3MEHEHUS;
OOBSACHATb NPUYMUHBI  JTOCTHOKEHHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YMCIIE B XOJ BBIIIOJIHEHUS
($uU3MYECKOr0 HUCCIEOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yibTaTa LIEJI U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO IPYroro 4ejoBeKa B XOJE CIOpa WIN JUCKYCCHU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPyToro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MPU peIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KJECHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYTOrO.

NHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce IpeIMETHBIE Pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKHE U XUMUYECKHUE  SIBIICHUSA,
HAOJIOICHUE, DKCIEPUMEHT, MOJEINb, THIOTe3a, €IUHUIII (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHMS BeuiecTtBa (TBEpIOE,
KUIKOE, Tra3000pa3HOe), MEXaHWYECKOEe [IBM)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIUHENHOE), TPAeKTOpHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmarus  (ympyras, — IUlacTHYecKasi),  HEBECOMOCTb,
COOOIIAIONINECS COCYAbL;



paznuyath sBiaeHus (auddy3us, TEMIOBOE NBIKCHHE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLUs,
B3aHUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIJIEHHOW OCBIO
BpalllCHUsI, Tepeaya AaBJICHUS TBEPABIMU TEJIAMH, XKUIKOCTAMU H
razamyd, arMocdepHoe JaBlIeHHE, IUIaBaHUE TeJ, MPEeBpallCHUs
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUYECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpY)KaloIlleM MHUpE, B TOM uucjie (PU3NYECKUE SIBICHUS B MPUPOJE:
MpUMEPBI JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B >KMBOW W HEXKUBOU
NpUpOJie, MACHCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJICHUs HA KUBOM OpraHU3M, IUIABaHHWE PbHIO, pblYaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh U3YyUCHHBIE CBOMCTBA Te M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbusznueckue BeIMYMHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBAa, BpeEM,
IIyTh, CKOPOCTb, CPEHASA CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tela, CWia TpPEHHUs, JaBlieHue (TBEPAOro Tesa, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS. CUJIA, MEXaHUYEcKass pad0Ta, MOIIHOCTh, IJIEYO CHUJIBIL,
MOMEHT CHWJbl, KO3(D(QUIMEHT TOJIE3HOrO0 JEWUCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIMaJIbHAs SHEPrus), NpH OMHUCAHUU MPABUILHO
TpakTOBaTh  (PUBMYECKUNA  CMBICI  HMCHOJIB3YEMBIX  BEJIWYWH,  HUX
0003HaYeHUss W E€AUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUECKYIO0 BEJIUYMHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3Yys MpaBUJia CIOXKEHHs CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumea, MpaBUIIO paBHOBecUs pbiuara (0soxa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH
OHEPruM, NpHU OTOM [JaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH TIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3YYEHHBIX CBOMCTBA (hU3MUECKHUX
SBJICHUM, ((U3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuérHble 3amaud B 1-2 nelcTBHS, WCTONB3YysS 3aKOHBI U
dbopmyIibl, CBsA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NUECKUE
BEJIMUMHBI B (POPMYJIbI U TMPOBOJIUTH PACUEThl, HAXOJIUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE /U PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;



pacmo3HaBaTh MNPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh MPU MOMOIIU
bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEOBAHMUS BBIICISATH IPOBEPSIEMOE
NpeanojokeHue  (rumoresy),  pasivyaTb W WHTEPOPETHPOBATH
MOJIYYeHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ OMbITa, JeNaTh
BBIBOJIBI IO €70 pe3yJIbTaTaM;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WK
bu3nuecKux CBOICTB TeN: bopMyIpoBaTH MpoBepsieMbIe
MPEINOIOKEHNUs, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000pyI0BaHUS,
3allMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOBI;

BBIIIOJIHATh TMPSMbIE HM3MEPEHUS] PACCTOSHMS, BPEMEHHU, MAacChl Tela,
00bEMa, CHUIBI M TEMIIEPaTypbl C HCIOJB30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aAMKCHIBATH IIOKAa3aHUA MPUOOPOB C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTU U3MEPEHHIA;

IPOBOJUTDH MCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JIpYro C HCIOJNb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JBMXKYILIErOCsl Tela OT BPEMEHHM JABWKCHUS TEJA, CHIIBI
TPEHUSI CKOJIBKEHHUS OT Beca TeJjla, KayeCTBa 00pabOTKU MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IO COPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTA OT YUIMHEHHS MPYKUHBI, BBITAJIKUBAIOMIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TeJl, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4yacTBOBAaTh B
IUIAHUPOBAaHUM  Y4€OHOTO MCCIIEJOBAHUSA, COOMpaTh YCTAHOBKY M
BBIMOJIHATh WU3MEpPEHUs, Cleays MNPEeAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUMH B BHJE
OpeJIOKEHHBIX Ta0NMI U IpadHKoOB, NeNaTh BBIBOJABI IO pe3yJibTaTaM
VICCJIEIOBAHNS;

IPOBOAUTH KOCBEHHBbIE HU3MEPEHHsS] (PU3NUECKMX BEIMYUH (MJIOTHOCTD
BEILIECTBA JKUJKOCTH MW TBEPAOrO Telld, CUjla TPEHUS CKOJIbKEHUS,
NABJIEHUE  BO3]lyXa, BbITAJKMUBAIOUIAs Cuia, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKHUJKOCTb TeNO, KOIPPUIMEHT MOJE3HOro AeHCTBUs
NPOCTBIX MEXAaHU3MOB), CIIeIysl NPEAJIOKEHHOW MHCTPYKUUU: TpHU
BBIMIOJIHEHUH H3MEpPEHUl CcOOMpaTh 3KCHEPUMEHTATIbHYIO YCTAaHOBKY H
BBIYMCIIATH 3HAUEHHE HCKOMOW BEJINYMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHILMIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOUIAIOLIMECs COCYyIbl, OapomeTp,
phluar, MOJBUKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TNIOCKOCTH;
XapaKTEepU30BaTh MPUHIUIBI  JIEUCTBHS HM3YyYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP), UCIIONb3Ys 3HAHUS



O CBOMCTBax (pU3MYECKUX SBJICHUN U HEOOXOAMMBIE (PU3NUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

® [PUBOAUTH MpUMEPHl  (HAXOAUTh HHpOpMaLMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
XKU3HU Ui obecrieueHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMs 30POBBS M  COOJIIOJICHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYIKAIOLIEH CPELE;

® OCYIIECTBIATH OTOOpP MCTOYHMKOB HHpopmanuu B HHTepHere B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOINXCS
3HAaHUM M MNyTEM CpPaBHEHUSA PA3IMYHBIX HCTOYHHMKOB BBIIEIATH
UHpOpMAIMIO, KOTOpas SBISIETCS MNPOTUBOPEYMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;

® UCIOJIb30BaTh MPU BBINOTHEHUH Y4E€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
IUTEPATypy (U3UYECKOTO COJEpKAHMSI, CIPABOYHBIE  MaTEpHAIbI,
pecypcrl cetu IHTEpHET, BIaAgeTh NMpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3zoBanus HHGOPMALIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® C03/1aBaTb COOCTBEHHbIE KpPaTKHE MUCHbMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaluu (U3NUeCKOro coAepKaHus, B TOM
yycie MyOJUYHO JeNaTh KpaTKHe COOOILEHHUs O pe3ysibTaTaX MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAHUM, TpPH HSTOM TIPAMOTHO HCIOIb30BAThH
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTALUEN;

® [IpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB W MCCIENOBAHUNA pacCHpeaessiTh
OOs13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/JayaMi,
CJIEIUTh 3a BBIIOJHEHWEM IUIAaHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xoHiy o0yuenus B 8 kjacce npeMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y O0YUAIOIINXCS] YMEHU:

® KCIIOJB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble Tela, HACHIIIEHHBIH M HEHACHIIIEHHBIH TMap, BIJIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM [BUTATElIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJIEKTPUUYECKOE TOJI€, TPOBOJHUKHU
Y JUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

® pazIMuarh SBJICHUS (TEIJIOBOE paclIMpeHHe W CXaTue, Tervlonepenaya,
TEIJIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KANMWUISIPHBIE SBJICHUS, UCIIAPECHUE,
KOHJCHCAIIMS, IIJIaBJICHUE, KpHUCTajIu3ainus (OTBEpAEBaHUE), KUIIECHUE,
Temjonepeaaya (TemIompOBOAHOCTS, KOHBEKIIUSI, U3IIy4EHUE),
AIEKTPU3ALMSA TEJI, B3aUMOJCHUCTBUE 3apsSA0B, ACUCTBUSA AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJIsl Ha MMPOBOAHUK C TOKOM, JIEKTPOMAarHUTHAS UHIYKITUS)



II0 ONHMCAHUI0 HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacno3HaBaThb IPOSBIECHUE HU3YYEHHbIX (U3UYECKUX  SBJICHUI B
OKpY)XaloIlleM MHUpE, B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KalWULIPHBIE SIBICHUS B MPHUPOJE,
KpUCTaUlbl B mpupoje, wuznydeHue CoiHLA, 3aMep3aHHe BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa, JJIEKTPUIECKHIE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Ipeid MON0COB, POJIb MArHUTHOTO TOJSL JUIsl JKU3HU Ha
3emiie, NOJIIPHOE CUSHUE, IIPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3a71a4y B
y4eOHYI0, BBIAENATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBJICHUS, UCIIONb3Ys
(du3nuecKue BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIHMYECTBO
TEIUIOTBI, yJEJNbHAs TEIUIOEMKOCTh BEHIECTBA, YJEJIbHAs TEIUIOTa
IUIaBJICHUS, yJAeNbHasg TEIUIoTa MapooOpa3oBaHUs, YAEJNbHas TEIIOTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT IMOJIE3HOTO JAEWCTBUS TEIUIOBOM
MAaIllMHbI, OTHOCHUTENbHAS BIIAXKHOCTH BO3AYyXa, JJIEKTPUUYECKUHN 3apsl,
CWJIa TOKA, 3JIEKTPUYECKOE HAIpPSDKEHHUE, CONPOTUBIIECHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBICHHE  BeUlecTBa, pabora WU MOIIIHOCTh
JIIEKTPUYECKOTO  TOKAa), NpU ONHUCAHUU MPABUIBHO  TPAKTOBATh
(¢u3NYeCKUil CMBICI HCIOJIb3YEMbIX BEJIIMYMH, 0003HAUEHUS U €IUHUIIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BEIMYHMHY C JAPYTMMHU BEJIWYUMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTEepU30BaTh CBOMICTBA TeJ, (PU3UYECKHE SBJICHHUS W THPOLECCHI,
WCIIOJIb3Yys. OCHOBHBIE IIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHUU
CTpPOEHHUS BEIIEeCTBa, MPUHLHUI CYNEPHO3ULUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIeNH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHMsI DJHEPruyd, IIPU ITOM  J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHHE;

OOBSCHATh (U3UYECKHE TPOLECChl W CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYeCcKHUX
maroB ¢ omnopoil Ha 1-2 wW3y4yeHHBIX CBOWMCTBA (DPU3MYECKUX SIBJICHUI,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud B 2-3 JIEWCTBUS, HCIOJIb3Ys 3aKOHBI H
dbopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3a/layd 3aIlMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX JJs pEIIeHUs 3ajaud, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOauMble i €€ pelleHHs, MPOBOAUTH pacuéThl U CPABHUBATDH
MOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETMUYHUHBI C U3BECTHBIMU JaHHBIMU;



pacrno3HaBaTh MNPOOJIEMBbI, KOTOPHIE MOXXHO pEIIUTh MPU TOMOIIH
($u3MYECKUX METO/OB, HCIOJIb3Yys] OMUCAHHE HCCICIOBAHUS, BBIICISTH
IPOBEPAEMOE MPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPSIKA
IIPOBENICHUSI HCCIIEIOBAHU, AEJIaTh BBIBOBL;

OPOBOAUTH OMNbBITBI 1O HAOMIOJEHUI0 (U3NYECKUX SBJICHUN WU
(¢u3nYECKUX CBOWCTB TN (KalWUIPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro 00bEMa, TEMIEPaTyphl, CKOPOCTH MPOLEcca OCTHIBAHUS U
HarpeBaHusl MPU M3TYYCHUM OT IBETa H3Tydaronied (MOoriomaronieil)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHsS BOJBI OT TEMIIEPATyphbl KUIKOCTU U
IIOMAAM €€ MOBEPXHOCTH, OJJEKTpPU3alMsd TeJl U B3aUMOJCHCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHHUTOB,
BU3YyallM3allMsl MAarHUTHBIX TIOJIEW TOCTOSSHHBIX MArHUTOB, JACHCTBUS
MarHMTHOTO TIOJIi Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (POpMYJIHpPOBATH
IpOBEpsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, OMUCHIBATh X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI,
BBIIOJIHATh ~ IPSIMBIE  M3MEPEHHs  TEMIEPATypbl,  OTHOCUTEJIBHON
BJIQXHOCTH BO3/yXa, CHJIbBI TOKA, HAIPSDKEHUS C HCIIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB M JMATYUMKOB (PU3NYECKHX BEJIMYUH, CPABHUBATH
pe3yJbTaThl U3BMEPEHUN € YUETOM 3aJaHHON a0COJIIOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3HUYECKOW BEJIMYUHBI OT
IpYrol ¢  HUCIOJB30BAaHUEM MPAMBIX HW3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBL, IUIOMAAX IONEPEYHOTO
CEYEHMs U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOJHUK, OT HAaNpsOHKEHUS Ha IPOBOJHUKE,
VCCJIEOBAHUE TOCJIEAOBAaTENBHOIO W  IMAPAJUIEIBHOIO  COEIWHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOHMpaThb YCTAHOBKY M
BBIMOJIHATh WM3MEpPEHUs, Cleaysl MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOmul U rpaduKoB,
JienaTh BBIBOJIbI 10 PE3YJIbTATAM MCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHUs (U3MUECKUX BeIUYUH (yIerabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUWE MPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh HU3MEpPEHUs, coOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEIJIOKEHHON WHCTPYKLHH, U
BBIYKCIIATH 3HAUEHHUE BEJINYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30TTaCHOCTH TIPH paboTe C J1ab0opaTopHBbIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS M3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpOM HA MX OnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUICHMSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOM DHEPIUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (TPUMEPHI), HIEKTPUUECCKHE
NPENOXPAHUTEIH, JIEKTPOMATHUT, 3JIEKTPOIBUTaTENb IOCTOSSHHOTO TOKA),



UCIIOJIb3Ysl 3HAHMUS O CBOMCTBAaX (DU3MYECKUX SBJICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM UM CXEMAaTHYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIIATb CXEMbI SJIEKTPUUYECKUX
Hernen ¢ NnociaeqoBaTeNIbHbIM U MapaJlyIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

® [PUBOAWTH MpUMEpPhl  (HAXOAUTH HMHPOPMALMIO O  TMPUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHUS (DU3UYECKUX 3HAHUM B TOBCEIHEBHOMU
JKU3HU I oOecreueHusi 6€30MacHOCTH MpU OOpallieHud ¢ IpudopaMu H
TEXHUYECKUMU YCTPOICTBAMHU, COXPAHEHHUS 3I0POBbS M COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KaIOILIEH Cpeae;

® OCYLIECTBISITh MOUCK HH(MOpMaUuu (PU3NYECKOrO COAEpKAHHS B
HNHTepHeTe, HA OCHOBE HMEIOMIMXCA 3HAHUW M IIYTEM CpaBHEHUSA
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACNIATh HMHGPOPMAIMIO,  KOTOpas
SBJISETCS POTUBOPEUMBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;

® UCIIOJIb30BaTh MPHU BBHINMOIHEHUH y4E€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy (U3MYECKOTO COJEpP)KaHMsI, CIPAaBOYHBICE  MaTepHAIbI,
pecypcebl cetu HTEpHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;

® CO03[aBaTb COOCTBEHHbIE MUCHMEHHBIE M KpPATKUE YCTHBIE COOOILEHUS,
o0o6mass wHOpMaLMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO
cCollepKaHWsi, B TOM 4YHCIe NYOJUYHO TMPEACTaBIATh PE3yJbTaThl
IPOEKTHOM WJIM MCCIEeI0BaTENbCKOW AESITENbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3yUYEHHBIN TOHSATUWHBIN  ammapaT Kypca (U3UKH,
COIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

® [IpU BBHINIOJHEHUHM YYEOHBIX MPOEKTOB U HCCICAOBAHUM (U3UUIECKUX
MPOLIECCOB pacHpenessiTh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBUM C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OIIEHMBAaTh COOCTBEHHBIM BKIIAJ B
NEATEILHOCTh TPYIIBI, BRICTPABAaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:
® UCIIOJIB30BaTh IIOHATHSA: CUCTEMA OTCUETAa, MaTepHalbHas TOYKA,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, Nedopmanus
(ympyrasi, MjgacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPIOTO Tela, pABHOBECHE, MEXAHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AAbHO30PKOCTh,



CHEKTpPbl UCITyCKaHUS U IOIJIOIIEHHUs, anbda, OeTa- U raMMa-u3aydeHus,
W30TOIIBI, IAEPHAS SHEPIETUKA;

pas3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSAMOJMHENHOE JIBH)KEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBM)KEHHE IO OKPY>KHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE IBM)XCHME, KOoJeOaTelbHOE IBMKCHHE (3aTyXarolue |
BBIHYX/ICHHbIC KOJICOaHMsI), PE30HAHC, BOJHOBOE JIBMKCHHE, OTpaKCHHUE
3BYyKa, NPSMOJIMHEHHOE pACIPOCTPAaHEHHUE, OTPAXKEHUE U IPETOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHHE OEI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEWYATOrO CHEKTpa
U3Jy4YEHUs) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb MpPOSBIECHUE HU3YYEHHbIX (U3UYECKUX  SBJICHUN B
OKpYXarolmeM Mupe (B TOM 4ucie (PU3HUYECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTJIMBBI, JBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JNBUKEHUE JKHUBBIX OpPraHM3MOB, BOCHPHUITHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, 3XO, I[BE€Ta Te,
ONTUYECKUE SIBJICHUS B IMPUPOAE, OMOJOTMYECKOE IEHCTBUE BHUAMMOTIO,
yIbTPapUOIETOBOIO M PEHTTEHOBCKOTO W3JyYEHUHM, €CTECTBEHHBIN
PaZAMOAKTUBHBIN (OH, KOCMUYECKHE JIy4M, PaJUOAKTUBHOE H3IIy4YCHUE
IPUPOAHBIX MHUHEPAJIOB, JEWCTBUE pPAJUOAKTUBHBIX W3JIyYCHHH Ha
OpPraHu3M 4YeJIOBEKa), MPH STOM NEPEBOIAUTH IMPAKTUUYECKYIO 3aqady B
yueOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
¢u3nueckue BeNIUYMHBI (CpelHsSsl U MIHOBEHHAs CKOpPOCTb Tela MpHU
HEpPaBHOMEPHOM JBWKEHUU, YCKOPEHHUE, NMEepeMEUIeHUE, MyTh, YIIoBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMITYJIbC Tejla, HMIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAS DSHEPrus Tea,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAs HYHEPIUs CKaTON
NPYKUHBI, KUHETHUYECKash >SHEpPrus, IIOJHAs MEXaHWYECKas DHEPIHs,
NEepUOJ U 4acToTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEJIOMIIEHUS CPEbl), IPU ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (DPU3UUYECKUN CMBICI HUCIHOJIb3yEMbIX BEJIMYMH,
0003HaYeHUsI W €IUHMIIbI (PU3MYECKUX BEJIIMYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIMYHMHY C APYTMMH BEJIUYMHAMU,
CTPOUTH TpapUKH N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS SHEPIHM, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHIUI CYNEPIO3ULMU CWJI, TNPUHLUII OTHOCUTENbHOCTH [amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HUMITYJIbCa, 3aKOHBI OTPAXKEHHS WU



IPEIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsSIOBOTO M MAaCCOBOTO YHCEI
NP SAEPHBIX PEAKIHUAX, TMPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIMCBIBATh €T0 MAaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEl, B TOM YHWCJIC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 W3YYCHHBIX CBOWCTBAa (PU3NYCCKUX SIBJICHUH,
buU3HYECKUX 3aKOHOB MIJTH 3aKOHOMEPHOCTEH;

pemiatb pacu€THple 3amadd (OmUparommecs Ha cucteMy w#3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJauyd 3alMChIBaTh KpPATKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh
3aKOHBI U (HOPMYIIBI, HEOOXOANMBIE AJISI PEUICHUS, POBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTH TMOJYyYEHHOTO 3HA4YCHHsS (U3HUECKOM
BEJTUYHUHBL;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($uU3NYECKUX METOJOB, HCHOJb3Yysl OINUCAHUE MCCIEAOBaHUS, BBIICIATDH
IPOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJCHUS  WCCICJOBAaHMS, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHI TIO0 HAOMIOACHUIO (PU3WYECKUX SBICHUN WM
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb MNEpHoAa KOJEOAHUW MPYXKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHENHOE paclpOCTPAHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3YyUCHHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)ke€HHUs MpenMera B coOuparouieit
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
0o0Opy/OBaHUS, OMNUCHIBATH XOJ ONBITa MW  €ro  pPe3yibTarThl,
bopMyIHpOBaTh BBIBOJIBI;

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HAa4YeHHE W3MEpPSIeMON BeIMYMHBI (POKYCHOE pacCTOSIHHUE
coOuparoiieil JMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a H3MEpEHUs
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCTIOJIb30BAaHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIKCHHWW 0O€3 HadajJbHOW CKOpPOCTH, TMEpHOJa
KOJIe0aHU MaTeMaTHYeCKOTO0 MasTHUKA OT IJUHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHHUs CBeTa OT yrjla MaJCHHUs U yria MpeloOMIICHUs OT yria
NaJicHNs). TUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSTENIBHO CcoOMpaTh
YCTaHOBKY, (PMKCHUPOBATh PE3YJbTAThl MOJTYYCHHON 3aBHCHUMOCTH



bu3MYeCKuX BEIWYUH B BUJIE TaONHI] U T'pa@UKOB, J€JaTh BBIBOJABI MO
pe3yJbTaTaM HCCIeA0BaAHNUS;

® [IPOBOJIUTH KOCBEHHBIE W3MEpEHUs (PUINYECKUX BETUYUH (CpeaHsis
CKOPOCTh W YCKOPEHHE TeJla TpPH PaBHOYCKOPECHHOM  JIBI)KCHUH,
YCKOpEHHE CBOOOJHOTO MaACHHUA, KECTKOCTh MPYXKHUHBI, KOd(hPuIMeHT
TPEHUSI CKOJBLKEHUS, MEXaHWYecKas padoTa W MOIIMHOCTh, YacTOTa H
Nepuosl KOJeOaHW MaTeMaTHYeCKOTO | MPYKHHHOTO MAasTHUKOB,
onTUYECKas Ccuila coOuparoumiell JMH3bI, PaJUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHHUs, COOUpPATh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeNysl MPEeI0KEHHON MHCTPYKIUHU, BBIYUCIAThH
3HAUYECHME BEJIMUYMHBI U aHATU3UPOBATH MOJTYYEHHBIE PE3yJIbTaThl C YUETOM
3a/IaHHON TIOTPEITHOCTH U3MEPEHHUI;

e Cco0JI0/IaTh MpaBUJia TEXHUKHU 0€30MAaCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

® pa3nuYaTh OCHOBHBIC TIPU3HAKA W3YyYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TEIO, TOUECYHBIM HCTOUYHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHAas MOJIEJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

® XapaKTEepU30BaTh MPHUHIUIBI JIEUCTBUS HM3YUYECHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX ONHCAaHUSA (B TOM YHCIE:
CIUAOMETP, JAaTYUKHA TIOJIOKCHHS, PACCTOSHUS M YCKOPEHHS, pakKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTHYCCKAE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHONB3yS 3HAHUSI O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoaumbie  (U3UYECKUE
3aKOHOMEPHOCTH,

® HCITOJIb30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIIECCOB
Ipy penieHuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMbl A
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M COOMPAIOIIEH JINH3E;

® TMPUBOJAWTH MNpPUMEPHl  (HAXOAUTh HMHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HKCIOIB30BaHMS (DU3UYCCKUX 3HAHWK B ITOBCEIHECBHOW
KU3HH JIJIs oOecTieueHnsi 0€30MacHOCTH TTpU oOpaIieHu ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPOMCTBAMHU, COXPAHCHHS 3J0POBbS H  COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIIICH Cpe/ie;

® OCYIIECTBIISATh TMOUCK HWH(MOpMauu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTe, caMoCcTOSATENHHO (POPMYIHUPYST TOUCKOBBIM 3amPOC, HAXOIUTh
MyTH OTNPEACIICHUs IOCTOBEPHOCTH TMOJYYCHHOU MH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

® HCITOJIH30BATh MPHU BBIMOTHCHUN yYEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUYECKOTO COJCp)KaHMsI, CIPABOYHBIC  MaTEpHAIIbI,
pecypcebl cetu UHTEpHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHON 3HAKOBOUW CHUCTEMBI B APYTYIO;



® C03/1aBaThb COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAIlMU W3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO COJIECpIKAHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOEKTHOW HIIA MCCIIE0BATENbCKON
NEATENIBHOCTH, TIpPU 3TOM TIPaMOTHO  HCIOJbB30BaTh  M3YYEHHBIH
HNOHATUMHBIN anmapaT HM3y4yaeMoro pasjena (U3MKU U CONPOBOXKIAThH
BBICTYIUICHHE MpEe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEW ayIUTOPHUU
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3nka u eé poJib B NO3HAHHH OKPY:KaI0Lero Mupa
bubnnorexa [JOK
11 o - 2
VISHKA - HayKd O Tipupoas https://m.edsoo.ru/7f416194
1.2 Du3nYecKue BEITMUNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro o pazneny 6
Pa3nen 2. [lepBoHayalibHbIe CBeJIEHNS 0 CTPOCHHH BelllecTBa
but6mmoreka [IOK
2.1 C 1
TpoeHHe Befliectsa https://m.edso00.ru/7f416194
29 JIBr>KeHrEe U B3aUMOJICHCTBUE YaCTHIL 9 1 bubnuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmorexa [{IOK
2.3 A 2
TPEraTHbIC COCTOAHMA BellecTsa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHMe ¥ B3aUMOAelicTBHE TeJl
bu6nuorexa [JOK
3.1 M 3
CXATITICCKOT ABHACHHE https://m.eds00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nunorexa [JOK



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

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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaByieHune TBEPABIX TeJI, JKHAKOCTEH 1 ra30B
41 [asnenue. Ilepenava naBneHus TBEPABIMU 3 bubnmnoreka HOK
' TEJIaMHU, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
4.2 JlaBICHHE HKHUAKOCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHOe raBeCHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE y 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pazgen 5. PaboTa u MOIIHOCTD. JDHeprus
bubmmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
2 IT 1
> POCTRIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bu6nunorexa [JOK
5.3 M 4 1
CRAMHITCCKAA SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazmeny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Pasznea 1. TenioBble ABJICHHUS
bubmuorexa [JOK
1.1 i 7
CTpocHHe it CBOCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubmnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyeckue 4 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsibl. 3apsHKCHHBIC Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubmorexa [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
2.3 MarHuTHbIE SIBICHUS 6 1 15 bubmorera HOK
https://m.edsoo.ru/7f4181ce
but6mmorexa [{IOK
2.4 4
IICKTPOMArHHTHAS HHYKIIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



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

KoandyecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3aeyioB H TEM nudpoBbIe
Ne ni/mm P Konrpoabnsie | IlpakTHyeckue (uubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. MexaHnuecKkue siBJeHHS
11 Mexannueckoe IBIKEHNE U CIIOCOOBI €0 10 1 bubmnoreka [IOK
' OIIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.2 B i 20 1 3
SAUMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHPI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanu4yecKue Ko1e0aHUA U BOJTHDI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAMMHCCRHC ROTCOARHA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M . 8 1 3
CXAHWMECKUE BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazmeny 15
Pa3nes 3. DiieKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
31 DNIeKTPOMarHuTHOE TOJIE U 5 2 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pasznea 4. CBeToBble ABJICHUA

4.1 3aKOHBI pacpOCTPaHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.eds00.ru/7f41a4a6
Bbu6moreka [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eroro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasnen 5. KBanToBble siBJ1eHUsI
bubmuoreka [JOK
51 Hcnyckanue 1 IOTJIONIEHHE CBETa ATOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2 1
> CTpOCHIIE aTOMHOIO 1P 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
5.3 JIepHBIE PEaKIIH https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-00001IAIOIINIA MOTYIb
6.1 IToBTOpeHue n 06001IEHNE COAECPIKAHUS 9 5 bubmorexa [IOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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