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MOACHHUTEJbHAS 3ATIMCKA

[IporpaMma 10 (u3KKe Ha YpPOBHE OCHOBHOrO oO0Iero o0pasoBaHus
COCTaBJIEHA HA OCHOBE IIOJIOXKEHWM M TpeOOBAaHUU K pe3ylbTaTaM OCBOEHHS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOW IPOrpaMMBI, MPEACTABICHHBIX B
®I'OC 000, a taxxe ¢ yuérom denepaabHON pabodel MporpaMMbl BOCIIUTAHKS U
Konuenuuu npenogasanus yaeOHoro npeaMera « Dusnkay.

Conmepxanue TIporpaMMbl 10 (H3MKe HampaBleHO Ha (OPMUPOBaHUE
eCTEeCTBEHHO-HAYYHOW I'PAMOTHOCTH OOYy4aroIIMXCsi W OpPraHM3alUI0 H3Y9eHUs
(GU3MKU HA JIEITETHHOCTHOM ocHOBe. B mporpamme mo (u3HKE yYHUTHIBAIOTCH
BO3MOKHOCTH yuebHOTO mpeamera B peanusanuu tpebosanuid OI'OC 000 «
MIAHUPYEMBIM JIMYHOCTHBIM U METaIpeIMETHBIM Pe3yJIbTaTaM 00yueHus, a TarKe
MEXKIIpEeIMETHbIE CBSI3M €CTECTBEHHO-HAyYHBIX Y4eOHBIX IIPEJIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus.

ITporpamma 1o Gu3KKe ycTaHABIMBAET pacnpe/eieHne yueOHoro Martepualia
o rogam o0ydenus (110 Kiaccam), IPeAIaraeT IPUMEPHYIO TTOCIeI0BaTEIEHOCTE
W3ydeHHs TeM, OCHOBAaHHYIO Ha JIOTMKE DPasBUTHUS MPEIMETHOTO COAEpXaHUs U
yuéTe BO3PACTHBIX 0COOEHHOCTEH 00ydaroIuXcs.

IIporpamma 1o (usuke paspaboTaHa C LEIbIO OKa3aHWs METO[MYeCKON
TOMOIIY YYUTEIIO B CO3MaHuK pabouell MporpaMMEl 110 y4eOHOMY IPEAMETY.

duspka SgBISETCS CUCTEMOOOPA3yIOLIMM I  €CTECTBEHHO-Hay4HbIX
yueOHBIX IIPEAMETOB, IIOCKONBKY QH3MUECKHME 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB
W SBIEHUH, M3ydaeMbIX XuMuel, Ouonorueil, acTpoHOMMeH U (QUIMIECKOMN
reorpadueli, BHOCHT BKJaJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MWHpa,
npenocTaBiser Haubonee SCHBIE 00pasibl NPUMEHEHMS HAaydyHOrO METOAa
TO3HAHH, TO €CTh CII0c00a MOTyUeHH s JOCTOBEPHBIX 3HAHUK O MUPE.

OnHa W3 TIaBHBIX 33729 (u3uueckoro obpa3oBaHHsA B CTPYKType 0OLIEro
06pa3oBaHKs COCTOUT B (POPMUPOBAHMHM ECTECTBEHHO-HAYYHOHM IPaMOTHOCTH X
MHTEpeca K Hayke y 00yJaromuxcs.

W3yuenue ¢usuky Ha Ga3oBoM ypOBHE IMpeirojaraeT OBJANCHHUE
CHe[yIONMMH KOMIIETEHTHOCTSMY, XapaKkTepu3yIOIMMK eCTECTBEHHO-HAYTHYIO
IPaMOTHOCTb:

o HAYYHO OOBACHATH ABJICHU;

e OLIEHMBATH ¥ TIOHUMATH OCOOSHHOCTH HAYTHOI'O UCCIIEIOBAHN,

o WHTEpIpeTMPOBATh  JaHHBIE M HCMOJIB30BATH  HAyHHBIC
TOKa3aTeNbCeTBa AT MOJIyUEHH BEIBOJIOB.

Ilenn wusydeHHs (QU3UKM Ha YPOBHE OCHOBHOTO oburero o0pasoBaHus
ompenenensl B KoHIenuuu MpernofaBaHus ygyebnoro mnpemvera «@Pusuka» B
oOpazoBaTelbHBIX  OpraHU3alMIX Poccuiickot @enepalldy, peadsyrolnX
OCHOBHBle 0BIIe0Gpa3oBaTeNbHble [POrPaMMBI,  YTBEPXKIEHHOH  PEIICHUEM



Konnerun MusncTepcTBa npocsenienus Poccuiickoit ®esepanuy (IIpoTokos ot 3
nexabps 2019 r. Ne [TK-48H).

Lean uzydyenus Gpu3uKu:
o TpUOOpETEeHHE WHTEpeca M CTPEeMIIeHHs OOydYaroUMXCs K HaydHOMY

U3YUEHUIO TPUPOMBL, Pa3sBUTHE WX HHTE/UIEKTYyalbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pasBUTHE IPECTaBICHUN 0 HayuHOM MeTO/le TI03HaHus ¥ GopMUpOBaHUe
HCCIIEIOBATENECKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJIEHUAM;
GopMHUpOBaHWE HAYYHOTO MHUPOBO33DEHHS KaK pe3yjbrara H3yueHHs
OCHOB CTPOEHWUSI MaTepuu U (PyHIaMEHTAIbHEIX 3aKOHOB (DU3NKH;
(GopMHUpOBaHUe IPEICTABICHUH O PONH GU3UKKM OIS Pa3sBUTUS [APYIUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOIMH;

pasBUTHE  IPEeJCTAaBIeHWM 0  BO3MOXHBIX  cdepax  Oynmymien
po()eCCHOHANBHOM NEeSTeNBHOCTH, CBI3aHHOM ¢ (QU3MKOH, IOArOTOBKA K
JalbHEeNIeMy 00y4eHUIO B 9TOM HaIllPaBIICHUH.

JlocTHKEHHE 3THX Iiejiedl mporpaMMbl 110 (H3MKEe Ha YPOBHE OCHOBHOIO
o61mero 06pazoBaHus 00ecIeunBaeTCs PEIICHUEM CIIEAYIOIIUX 3aAa4:

npuobpeTeHre 3HAHUM O JMCKPETHOM CTPOEHWH  BEIIecTBa, O
MEXAHUYECKUX, TEIUIOBBIX, JNEKTPUUECKUX, MAHUTHBIX M KBaHTOBBIX
SIBIICHUSIX;

npuobpeTeHne yMEHUH OMMCHIBATE M OOBACHATL (GM3UYECKHE SBICHUS C
HCIIOJIB30BaHMEM [TOTyUeHHBIX 3HAHUH;

OCBOGHHE METOJIOB pellleHus IPOCTeMIIMX pacu€THBIX 3agad C
HCIIONIE30BaHUEM (u3mIecKux Mozenei, TBOPYECKUX u
IIPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4;

pasBuTHE yMeHUM HaOMIONATh IPUPO/IHBIE SBICHUS ¥ BBIOIHATE OIBITEL,
naboparopuble pabOTBl M OKCHEPUMEHTaJbHBIC —HCCIEOBAHUA  C
HCIIONIb30BaHUEM H3MEPUTEIBHBIX IIPHOOPOB;

OCBOGHHE IIpHEMOB paboTH ¢ MH(OpPMAKEN (QU3UIECKOrO COACPIKAHMUS,
BKJTEOUAS MHQOPMAITHIO O COBPEMEHHBIX NOCTYIKEHUAX (QU3HUKY, aHATHU3 H
KPUTHYECKOE OLEHUBAHUE UH(HOPMALHH;

3HAKOMCTBO cO cepamu MpodecCroHaNTbHOM NS TEIBHOCTH, CBA3AHHBIMU
¢ (u3UKOHW, M COBPEMEHHBIMH TEXHOJOTHMSMH, OCHOBAHHBIMH Ha
TOCTIDKEHNIX (PU3UUECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIf ypoBeHb) Ha ypOBHE OCHOBHOIO o011ero

oGpasoBanus oTBOMTCS 238 dacos: B 7 Kiacce — 68 4acos (2 gaca B HezeN0), B 8
Knacce — 68 uacos (2 yaca B Helento), B 9 Kiacce — 102 gaca (3 gaca B HeIIelo).

IIpexyaraeMblii B IporpamMmme 10 (U3KKe TepeueHb 1abopaTopHEIX paboT H
OIIBITOB HOCHT PEKOMEH/ATENbHBIN XapakTep, yIuTelb IeIaeT BBIOOp MIPOBEJIEHHS



nabopaTopHBIX PaboOT U ONBITOB C YYETOM WMHAMBUAYAJbHBIX OCOOEHHOCTEN
o0yuarolyxcs, CIUCKa JKCIIepUMEHTAlbHBIX 3aJaHui, MpejiaraeMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO SK3aMeHa 1o (pHU3mKe.



COAEPKAHUE OBYUEHMA

7 KJIACC

Pazgen 1. ®usuka U e€ pojib B NO3HAHUM OKPYKaIOLIEro Mupa.

dusmka — Hayka o mpupone. SIBineHums npupoisl. DUIHUECKUE SABICHHUA:
MEXaHWYECKHEe, TeIIOBhIE, JIEKTPUYECKUE, MAaTHUTHEIE, CBETOBBIE, 3BYKOBBIE.

Pusnueckre BeIWuuWHBL M3Mepenue ¢usnueckux BenuuuH. (Dusndeckue
npubopsl. [lorpemniHocts u3mMepenni. MexyHapoHas CUcTeMa eIWHHMII,

Kak dwusuka u [gpyrde eCTECTBEHHBIE HAYKM H3Y4YaloT IMPUPOIY.
EcrecTBeHHO-HAyYHBIH METOJ| [O3HAHMA: HAOIIOIEHME, IIOCTAHOBKA HAy4HOTO
BOIIPOCA, BBIZIBUKEHHE I'MIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIIOTe3, 00bACHEHHE
HabmoaeMoro aBienus. Onucannue QU3HUECKUX SBIEHUH C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHu4ecKkue, TeIIOBBIe, 3JIEKTPUYECKHE, MAarHuTHBIE, CBETOBEIE

SIBJICHUSL.
2. @usnueckue MpuOOPBI M IPOLELypa MPAMBIX H3MEPEHUH aHaJIOrOBBIM H
UG POBEIM ITPUOOPOM.

Jlabopamoprble pabomol u OnsvImel.

1. OmpepeneHue LeHHI AeJeHHs LKAkl K3MEPUTEILHOr0 IMpUdopa.

2. HM3mepenue pacCTOSHUM.

3. Msmepenue o0bEMa KUAKOCTH U TBEPAOTO TeTIa.

4. Omnpenenesue pasMepoB MajbIX TeIL.

5. VsMepeHue TeMIepaTypsl IIpW IIOMOLIM JKHAKOCTHOTO TepMOMETpa H

nMaT4YMKa TEMIIEpaTyphl.

6. IIpoBejieHne MCCIENOBAHUS 110 NPOBEPKE THIIOTE3BI: JAIBHOCTE MONETA

IIapHKa, IyIIEHHOr0 TOPU30HTAIbHO, TeM 0oJblle, YeM Oolblle BRICOTA
IycKa.

Pazgen 2. IlepoHayajibHbie CBeJ€HHsI O CTPOCHHH BelllecTBa.

CTpoeHHe BeIIeCTBAa: aTOMBI M MOJIEKYNBl, HUX pasMepsl. OIBITEL
NOKa3bIBAOIINE JUCKPETHOE CTPOSHKE BEILIECTBA.

JlBwxerue dyacTui BemiecTBa. CBA3b CKOPOCTM JBMXKEHMs HacTUI C
TeMItepaTypoii. BpoyHoBckoe mBwkeHue, Au(QQysus. B3auMOneHCTBME HACTHIL
BEIIleCTBA: MPUTSDKEHUE U OTTAIKUBaHNUE.

ArperaTHbIe COCTOSHWS BEILeCTBa: CTPOEHHE Ta3oB, KUIOKOCTEN U TBEPABIX
(KpHCTAIIMIeCKNX) Tel. B3auMocBsish MexIy CBOMCTBAMM BEIIECCTB B Pa3HBIX
arperaTHBIX COCTOSHUIX M MX aTOMHO-MOJIEKY/ISPHBIM CTPOCHUEM. Oco0eHHOCTH
arperaTHhIX COCTOSHUN BOIBL.

emoncmpayuu.

1. Habmomenue OpOyHOBCKOTO IBIKEHUSL.



2. Habmopenue nudpdys3uu.

3. Habmonmenuwe  sBiIeHMM,  OOBACHSIOIIMXCS — IPUTSHKEHWEM — WIIH
OTTAIKMBAHUEM HaCTUIL] BELIECTBA.

Jlabopamophuie pabomost U OnbIMbL.

1. OueHka JguaMeTpa aroMa METOZOM PSIoB (C  HCIONB30BaHUEM
(GoTorpaduii).

2. OmnbIThI 10 HAOTIOJEHUIO TETIJIOBOIO PACLIMPEHNUs I'a30B.

3. OmbITEI IO 00HAPYKEHUIO IeHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3zpen 3. /IBuskenue U B3auMojencreme Tell.

Mexanudeckoe JBWKeHHe. PaBHOMepHOe U HEpaBHOMEpPHOE MBWKEHUE.
Ckopoctb. CpeliHsIsE CKOPOCTh IPU HEPaBHOMEPHOM [BMXKEHMHU. Pacuér mytu u
BpeMEHHU JBYKCHHUS.

SIBneHue wHepUUM. 3aKOH HHepIMU. B3auMoieicTBHE Tell Kak IpUYMHA
H3MEHEHHS CKODOCTH MIBIDKeHHMs Tesl. Macca kak Mepa HHEPTHOCTH Teja.
ITnotHocTh BemecTBa, CBSI3b TUIOTHOCTH C KOJIHMYECTBOM MOJIEKY] B €JUHULIE
00BEMa BellecTBa.

Cuna xaK XapakTepUCTHKa B3auMozeWcTBHus Ten. Cuila yIpyrocTd U 3aKoH
['yka. M3smepeHue cuiibl ¢ IOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHUA U CUJIA
Tsokectd. Cuita TSHKECTH Ha OpYTrHX IuiaHeTax. Bec Tenma. HeBecomocTs. Crnoxenue
CWJI, HAIpaBJIEHHBIX 1O OIHOW mpsMmoil. PaBHomelcTBytomas cuil. Cuia TpeHwus.
Tpenue CKONBXKEHMS U TPeHUE MoKos. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaGmonenne MexaHU49ecKoro JBUKEHHS Tela.

M3mepeHne CKOPOCTH MPAMOIMHENHOTO ABHIKEHHUS.

HabGnronenue siBIEHUSI HUHEPLIAA.

Hab6mroenne n3MeHeHUsI CKOPOCTH IIPU B3aUMOJEUCTBUH TEIL.

CpaBHeHMe Macc 110 B3aUMOJIEHCTBHIO TEJL.

CiosKeHHe CHII, HallpaBJIeHHBIX 110 OJAHOU IIPSMOH.

JlabopamopHble pabomovl U ONbIMbL.

1. Ompepenenne CKOPOCTH PaBHOMEPHOTO IBIIKEHUs (LIapuka B XKUIKOCTH,
MOIEITH 3JIEKTPHIECKOTO aBTOMOOMIIA U TaK JIaJiee).

2. Ompejernenre cpeaHell CKOPOCTH CKONBXKEHHWs Opycka WM IIapuka Io
HaKJIOHHO¥ IIOCKOCTH.
OrmpeneneHue IIOTHOCTH TBEPAOrO Tela.

4. ONBITH, JEMOHCTPHpYIOUIHE 3aBUCHMOCTH pacTsDKeHMS (medopmartiu)
IIPY>KAHBI OT TIPHIIOKEHHOM CHJIBI.

5. OmbITHI, NEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHUS CKOIBXKCHHSA OT
Beca Tejla M XapakTepa COIPHUKACAIOMINXCs IOBEPXHOCTEH.

Pasznen 4. lapnenne TBEPABIX Te, )KUAKOCTEH U ra3os.
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Tasnerne. CriocoObl yMEHBIIEHUS U yBENWUeHUs JaBleHus. JlaBnenue rasa.
3aBHCHMOCTh JaBJeHHs rasa oT o0béMa, TeMiepaTyphl. llepemauya naBieHus
TBEPABIME TENIAMHM, KUIKOCTSIMU M razamu. 3akoH Ilackans. IlHeBMaTuyeckue
MAaIlMHEL. 3aBUCHMOCTD JABJIEHMS JKUIAKOCTH OT IIIyOMHBL IHMIpocTaTHYECKUH
napanokc. Coobmatoniiecs cocyisl. I napapnudecKue MeXaHu3MBbl.

Atmochepa 3emnu u atMocepHoe nasieHue. [IpMYWHEBI CyIECTBOBAHUSA
Bo3AymHONW ob6onouku 3emmd. Ombit Toppuuennu. Wsmepenue atmochepHOro
JaBIIEHUS. 3aBUCHMOCTE aTMOCGhEPHOro JaBJeHUs OT BBICOTHI HaJl ypOBHEM MOpSI.
ITpuGops! 171 U3MEPEHUS aTMOC(HEPHOro JaBlIEeHMUS.

JleficTBHE KXUAKOCTH U Ira3a Ha MOTPYKEHHOE B HUX Teso. BrlTankusaromas
(apxumenoBa) cmiia. 3akoH Apxumerna. ITnasanue Ten. Bosayxorasanue.

Hemoncmpayuu.
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3aBUCUMOCTD JIaBJIEHUS ra3a OT TeMIlepaTyphl.

[Tepemada qaBIeHUs KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCybl.

I'mopaBnuyeckuii mpecc.

I[TposiBiieHue neficTBUS aTMOCHEPHOIo AaBJIeHHS.

3aBUCUMOCTE BBLITAIKUBAIOLIEH CHIIBI OT 00BbEMa MOrpy)KEHHOM YacTH
TeJa U INIOTHOCTH XXUIKOCTH.

PaBeHCTBO BBEITAIIKUBAIOIIEH CHUITBI BECY BBITECHEHHOM KUIKOCTH.
VecioBue miaBaHus TeN: IJIaBaHWE WA MOTPYXKEHUE Tell B 3aBUCHMOCTH
OT COOTHOIIIEHHS IJIOTHOCTEH Tesa U )KUIKOCTH.

JlabopamopHuie pabomul U ONbIMLL.

1

VccienoBanue 3aBUCUMOCTH Beca Tella B BoZie 0T 00bEMa NorpyEHHOH B
KHUIKOCTB YacTH Tea.

OmpeneneHue  BBITAIKUBAIOIIEN  CHUIBL, NEUCTBYIOIIE Ha  Telo,
MOrPYXEHHOE B KUAKOCTE.

ITpoBepka HE3aBUCHMOCTH BBITANKUBAIOIIEH CUIIEL, [EHCTBYIOMEH Ha TeNo
B JKMJIKOCTH, OT Macchl TeJa.

OIMBITEL, [IE€MOHCTPUPYIOLIAE 3aBUCHMOCTH  BBITAJKUBAIOIIEH  CHIIBL,
neficTBylOledl Ha Telo B OKHIKOCTH, OT 00b&Ma MOTPYKEHHON B
YKUIKOCTH YaCTH TeIa U OT IJIOTHOCTHU XKUJIKOCTH.

KoHCTpyWpoBaHHE apeoMeTpa WM  KOHCTPYWpPOBaHWE JIOAKH M
ompenenerHue e€ rpy30noaIbEMHOCTH.

Pa3nes 5. PaGora 4 MOIIHOCTb. JHEPrHsl.

Mexanudeckas padora. MOIIHOCTb.

[IpocThle MEXaHU3MEBI: pbIYar, ONOK, HAKIOHHAS IUIOCKOCTB. [TpaBuio
paBHOBecusl pbidara. lIpuMeHeHue MpaBua pPaBHOBECHS pbldara K O10KYy.



«3omotoe mpasBmwioy wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocteie
MeXaHHU3MEI B OBITY ¥ TEXHHUKE.
Mexanugeckass osHeprus. KuHeTudeckas U IOTEHIMAIbHAs SHEPTHS.

IIpespairierue OJHOTO BH/Ia MEXaHUUECKOH SHEPTUH B ApYroi. 3aKOH COXpaHeHHUs
OHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepsl IIPOCTHIX MEXaHU3MOB.

JlabopamopHusie pabompl U ONbINILL.

1. Omnpenenenue pabOThl CUIIBI TPEHHS IPU PABHOMEPHOM JBHXXEHHM Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnemoBanue ycliOBUAM paBHOBECHS phIyara.

3. Mamepenue KIIJI HaKIIOHHOM INIOCKOCTH.

4. VIsydyeHue 3aKOHA COXPAHEHUS MEXaHUIECKOW SHEPTHUH.
8 KJIACC

Pa3nen 6. TerioBbie iBJIEHHA.

OcCHOBHBIE TIOJNIOXKEHHS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUH CTPOCHMUS
BelecTBa. Macca ¥ pasMepsl aToMOB M MojeKkyll. OIBITH, MOATBEpPIKAArOIIIe
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHIECKOH TEOPHH.

Mopgenu TBEpAOTO, JKUAKOTO ¥ Ta3o000pasHOro COCTOSHHMW BeIECTBA.
Kpucranmudeckue u amopouble Tena. OObICHEHNE CBOKCTB Ta30B, KUIKOCTEH U
TBEPIBIX Tel HA OCHOBE IIONOXKEHHH MOIEKYISIPHO--KAHETHIECKOH TEeOPHH.
CMmaunBaHMe ¥ KalIWUIIpHBIE SBIeHMs. TeIuloBoe pacliupeHue U cxxaTue.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOIO JBHXKEHHS
gacTull. BHyTpeHHsss oSHeprusi. CrnocoObl H3MEHEHHs BHYTPEHHEH JHEpPIuu:
TeruIonepeaada %4 COBEpILIECHUE paboTHI. Buns TeIUIoNepeIadu:
TEIJIONPOBOIHOCTD, KOHBEKIINSA, U3ITydeHUE.

KoNu4uecTBO TEIToThl. YAenbHas TEIIoEMKOCTh BemecTsa. TermooOMeH u
TeIIOBOe paBHOBecHe. YpaBHenue Ternosoro Oamarca. Ilnasmenwe n
OTBepIeBaHMe KPWCTAUIMYECKHX BEIIECTB. YJeNbHAS TEIUIOTa IUIABICHHMA.
ITapooGpasoBanue ¥ KonfeHcauus. Mcrnapenue. KuieHue. VYienpHas TeIIoTa
napoo6pa3oBaHus. 3aBHCHMOCTb TEMIEPATyphl KHUICHMSI OT aTMoc(epHOTo
TaBIICHU.

BrnaxHOCTH BO34yXa.

DHeprus TOIUIABA. Y JebHas TeIIoTa CropaHus.

[IpuHOUIEL PabOTEl TEIUIOBBIX meurareneii KIIJ] TemmoBoro mBUrartess.
TerioBbIe ABUTATENHN M 3aIIUTa OKPYKAKOIIEH CPebl.

3aKOH COXPAHEHVs ¥ IIPeBpaIleHns IHEPIUK B TEITIOBBIX Mporeccax.

emoncmpayuu.

1. HaGmomenue OpOyHOBCKOTO JIBUXKEHUS.
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Habmonenue nuddysun.
HabmroieHre SBIeHNN CMaulBaHUs U KalTAIIIPHBIX SIBIICHUMN.
HaGmromenue TernnoBoro paciumperus Tedl.

W3meHeHue naBjieHHs rasa IIpH HU3MCHCHHH 00béMa U Harp€BaHuu WJIH
OXJIaXKICHHH.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Bue! Tenonepeiady.

OxitakieHue TIpU COBEpIIeHUH PabOTHI.

HarpeBaHue Ipu cOBepIIIeHUH PabOThl BHEITHUMHU CHJIAMH,

. CpaBHeHHE TEIIOEMKOCTE! pasIuYHbIX BEIIECTB.
11.

12.
13.

HaOmroenue KumeHus.

Hab6mro/ieHue MoCTOSIHCTBA TeMIlepaTyphl IIpH IIJIaBJICHUH.
Moenu TeIIOBRIX JBUraTesIeH.

Jlabopamopnbie pabomst U ONbINIbL.

1.
2
3.

10.
11.
12.
13,

OInBITEI 10 OOHAPYKEHHIO AEHCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.
OMBITHI 110 BEIPAIMBAHKIO KPUCTAJLIOB [IOBAPEHHOM COJIM MK caxapa.
OmbITEL 0 HAOMIOAEHWIO TEIJIOBOO PaCIIUpPEHUsl Ia30B, MKUAKOCTEH H
TBEPIBIX TEIL.

Ompejenenue qaBiIeHNs BO3LyXa B OalyIOHE IIIPHUIIA.

OnbITE, JAEMOHCTPHPYIOLIME 3aBUCHMOCTb [ABJIEHHS BO3MyXa OT €ro
00BEMa W HArpeBaHUs WIIA OXJIaXKIEHHU.

ITpoBepKa TUIOTE3BI TUHEHHOM 3aBICHMOCTH JTMHBI CTONOKKA JKUIKOCTH
B TEPMOMETPHHIECKOH TpyOKe OT TeMIIepaTyphl.

Habmiofenre W3MEHEeHHMs BHYTPEHHEH OJHEPruM Tella B pe3yJbTare
TeruIonepenauu U paboThl BHEIIHUX CHIL.

WccrenoBanve sBleHWs Temioo0MeHa MpU CMEIIUBAHWKM XOJIOJHOH U
ropsiueit BOJIBL.

OnpereneHre  KOJIMYECTBA  TEIIOTHL, IIONYYEHHOTO  BOJOW  IpH
TerooOMeHe ¢ HarpeThIM MeTaJUIMYECKUM LUJINHIPOM.

Omnpeernenre yaeIbHOM TEMIOEMKOCTY BEILECTRA.

WccnenosaHue mpolecca UcrapeHus.

OrnpefeseHre OTHOCHTENBHOM BIIaKHOCTH BO3/lyXa.

OmnpepeneHre yAeIbHON TEMIOTHI INTaBIEHNS JIbAA.

Pasnen 7. DJeKTpHyecKue H MATHUTHbBIE fiBJICHH.

DnekTpusauus Tel. JlBa poma 3NeKTPHYECKUX 3apsiIoB. BzaumopeicTaue
3apMKEeHHBIX Tell. 3akoH Kymona (3aBHCHMOCTb  CHIIBI B3aUMOJAECUCTBHA
3apsHKEHHBIX Tl OT BENIMYUHBI 3aPSI0B ¥ PACCTOAHIS MEXKIY TEeNaMHu).

Dnextpudeckoe mone. Harmpsxk€HHOCTH 3IE€KTPUYECKOTO IMOJ. [TpuHLMn
CYTIepIIO3HIIUHU 3IeKTPUIECKHX ToJIeH (Ha Ka9eCTBEHHOM ypOBHE).



Hocutenu sneKTpHYECKUX 3apsiioB. DIEMEHTApHBIA JJIEKTPUYECKUM 3apsl.
Crpoenne aroma. IlpoBofHMKM M [MOJIEKTPUKUA. 3aKOH  COXpaHEHHU:
IEKTPUHECKOI0 3apsia.

DIIeKTPUYECKUAM TOK. YCIOBUS CYIIECTBOBAHMs 3JEKTPHYECKOTO TOKa.
VCTOYHUKMA TIOCTOSHHOIO ToKa. JIeHCTBMA OSIEKTPHUUECKOro TOKa (TEIIOBOE,
XUMUYECKOe, MATHUTHOE). DIEKTPUUYECKUN TOK B XKHAKOCTAX U ra3ax.

Onexrpudeckas memb. Cuma  Toka.  OIEKTPUYECKOE — HalpsDKEHHUE.
ConpoTHUBIeHAE TIPOBOIHUKA. YIeIbHOE COIPOTUBJIEHUE BemecTsa. 3akon Oma
mist  ydacTka 1menu. llocimenoBaTenpHOE M MApajlIeNIbHOE — COGIMHEHHE
IIPOBOTHUKOB.

PaGoTa ¥ MOIIHOCTH 3JIEKTPUYECKOro Toka. 3akoH Jhxoynsa—Jlenua.
DieKTpUUecKre LIENH U NOoTpeOuTenr dMeKTprdecko sHepruu B 66ITy. KopoTtkoe
3aMBbIKaHUE.

[TocTossHHBIE  MarHuWThl.  B3auMOJEHCTBHE  IIOCTOSHHBIX ~ MAarHuTOB.
MaruutHoe moje. MarauTHoe mojie 3eMJIM ¥ ero 3HaueHHe IS JKU3HU Ha 3eMIIe.
OmelT  Dpcreja. MaruutHoe 1one  3jeKTpudeckoro Toka. [lpumenenue
5IIEKTPOMArHUTOB B TeXHUKe. JleficTBie MaTHUTHOTO IIO0JIST HA IPOBOJHUK C TOKOM.
DIeKTpo/BAraTelh [OCTOSHHOTO ToKa. VICIOJb30BaHWE 3JIEKTPOJABHraTesel B
TEXHHYECKHX yCTPOUCTBAaX U HA TPAHCIIOPTE.

Onsitel Dapares. Ssnenue snexTpoMarauTHON uHIyKyH. [pasuio Jlenma.
DJeKTporeHepaTop. Crocobsl  mONTy4YeHUs DIIEKTPUAYECKOU OHEPIUH.
DIIeKTPOCTAHIIMY Ha BO30OHOBIAEMBIX HCTOYHUKAX SHEPIUH.

emoncmpayuu.

DneKkTpusalys Te.
JIBa pojia 3IeKTPUIECKUX 3apsI0B 1 B3aNMO/ICHCTBIE 3apSKEHHBIX Tell.
VerpoicTBO 1 AeHCTBHE 3JIEKTPOCKOTIA.
DjieKTpocTaTHYeCcKas WHTYKIIHs.
3aKOH COXpaHEeHHUs HIEKTPUIECKHX 3apsaoB.
[TpOBOTHHUKY U TUIJIEKTPUKH.
MoenrpoBaHue CUIIOBbIX JIMHUA 3JIEKTPUIECKOTO MOJIA.
VcTouHMKY MOCTOSSHHOT'O TOKA.
JIeHCTBUS IEKTPUIECKOTO TOKA.
. DIIeKTPUHUECKUAN TOK B )KHUIKOCTH.
. "'a30BBI# pasps.
. VIamepeHme CHIIBI TOKA aMIIEPMETPOM.
. sMepenue 37IeKTPHIECKOro HAlPSDKEHHS BOIBTMETPOM.
. PeocTar 1 MarasuH COIPOTUBIICHUH.
. B3aumoielicTBre MOCTOSHHBIX MArHATOB.
. MonienupoBaHue HEBOZMOXKHOCTH pas/ie/ieHus MOJII0COB MarHuTa.
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17
18
19
20
21
22
23
24

. MonienupoBasuie MarHuTHBIX I10JI€d OCTOSHHBIX MarHUTOB.
. OmeIT OpcTena.

. MarsuTHOE 1oJie ToKa. DIEeKTPOMAarHuT.

. Jle#icTBE MArHUTHOT'O IIOJIS HA IIPOBOJHUK C TOKOM.

. DIeKTpOBHUraTelb IIOCTOAHHOIO TOKA.

. UccnenoBanue SBJIEHHS NIEKTPOMArHUTHOW HHTYKITUH.

. OmnbrTer @apages.

. 3aBHCHMMOCTD HAIpABIEHMS HHIYKIHOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

25. DIIEKTpOreHepaTop MOCTOSAHHOTO TOKA.
JlabopamopHbvie pabomol U ONbIMbL.

1.

o o B

10.
11.

12.

13

14,
15,

16

OneIThl 10 HAOMIONEHWIO DJJIEKTpU3AMU Tel HHIYKIWed | IpH
COITPUKOCHOBEHHUH.

WccnemoBanue JEWCTBUS OJIEKTPUYECKOro TMOJs Ha IIPOBOJHHKA U
JIUDIIEKTPUKH.

C6opka 1 npoBepKa paboThl MEKTPUYECKOHN LEIHU IIOCTOSHHOTO TOKa.
V3MmepeHUe U PeryIupoBaHue CHIIBI TOKA.

Vi3MepeHVie U perylupoBaHue HallpsKeHUA.

VceiemoBanme 3aBUCHMOCTH CHUJIBI TOKA, MIAYINEro 4epes pe3sncTop, OT
CONIPOTHUBJIEHHS PE3UCTOPA ¥ HAIIPSDKEHUS Ha PE3UCTOPE.

OmnbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTb 3IIEKTPUIECKOI0
COIPOTHBIIEHUs IIPOBOJHMKA OT €ro [JIMHBI, ILIOMAJM TONEPEIHOTo
ceueHHus U MaTepuaa.

I[IpoBepka MpaBuWia CIOXEHWsS HANPSDKEHMM IpPH TIOC/ICIOBATCIBHOM
COEIMHEHUH IBYX PE3UCTOPOB.

ITpoBepka MpaBuia NS CHIBI TOKA [PU NAPAIENHHOM COCHAMHEHWUU
PEe3UCTOPOB.

Ompeienenre paGoTHI ANEKTPHYECKOr0 TOKa, HIYIIETO 1epes PesucTop.
OmpejeieHe MOIIHOCTA  SJEKTPUYECKOro  TOKa, BBIIESIEMOM  Ha
pes3ucTope.

HcceoBaHie 3aBUCHMOCTH CHJIBI TOKA, MIYIIETro 4Yepe3 JamIio4ky, OT
HANPSDKEHIS Ha HEW.

Omnpenenenue KII/I HarpesaTen.

VccienoBaiye MarHUTHOTO B3aUMOIEHCTBHS IIOCTOSAHHBIX MariuToB.
M3ydeHde MarHWTHOrO TMOJS  IOCTOSHHBIX — MarHuTOB  IIpH  HX
00beIMHEHUH U Pa3/IeIIeHUN.

Uccnenopanue AefcTBHS 3JEKTPUUECKOr0 TOKa Ha MArHUTHYIO CTPEIIKY.



17. OUBITBI, JIEMOHCTPUPYIOLIME 3aBUCAMOCTH CHJIBI  B3aUMOMIEHCTBHS
KaTyIIKA C TOKOM M MarHWTa OT CHIJIBI TOKa M HallpaBJIEHHS TOKa B
KaTyIlKe.

18. MisyueHne me¥cTBUS MarHUTHOTO TIOJISI HA ITPOBOAHUK C TOKOM.

19. KoHCcTpyHupoBaHue u u3ydeHue paboThl 3JeKTPOJIBUATATES.

20. Uamepenue KI1JI anekTpoaBuratenbHoi yCTaHOBKH.

21. ONBITBI 110 MCCJENOBAaHUIO SBJACHUS OJIEKTPOMATHUTHOM UHIYKIUU:

HCcIIEeJOBaHHE U3MEHEHUM 3HaueHUs U HanpapJICHUA HHAYKIIHOHHOI'O
TOKAa.

9 KJIIACC

Pazgen 8. Mexann4yeckue siBJIeHHUs.

Mexanudeckoe JBIKeHHMe. MartepuanbHas Touka. Cucrema oTcuéra.
OTHOCHTETRHOCTh MEXAaHWYECKOTO [BIDKEHUsS. PaBHOMEpHOE IIpSIMOJIMHENHHOE
newkenue. HepaBHoMepHOe mpsiMoniMHelHoe nBrxeHne. CpelHsas ¥ MrHOBEHHAs
CKOPOCTH Tella MPU HEPAaBHOMEPHOM JBHKEHUH.

Vcekopenne. PaBHOyckopeHHOe mpsmonuHeliHoe BrkeHue. CpoboxpHoe
niagenue. OneITe! [ anunes.

PaBHOMepHOE JBM)KEHHE TI0 OKpyXHOCTH. Ilepron m dacTtora oOpalleHus.
JIuneiinas u yriioBas cKopocTh. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

Ilepsriit 3akon Herotona. Bropoit 3akon Hetorona. Tpetuit 3akon Hetotona.
[IpUHLIKII CYTIEPIIO3UIUK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: cuia TPEHUS CKOIbKEHUS, Chla
TPEHUS [1OKOsI, APYTHE BUJIBI TPEHH.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBwxenue maner Bokpyr Comnma. Ilepsas kKocMmmdecKkas CKOPOCTS.
HeBecomocTh U IIEpErpy3KH.

PaBHOBecHe MaTepuanbHON Touku. AbGcomorHO TBEpHOe Teno. PaBHoBecHe
TBEPJIOTO Tella ¢ 3aKpeIUIEHHOM OChIO BparieHusA. MoMeHT CHIBL. LIeHTp TSKeCTH.

MMmynse Tena. V3sMeHeHne UMITyIbea. MIMIymbe CHIBL. 3aKOH COXPaHeHH
UMITyJIbca. PeakTUBHOE IBHKEHHUE.

Mexanmueckas paboTa W MOIIHOCTE. Pabora Cuil TSHKECTH, YNPYTOCTH,
Tpenus. Cea3b sHepruu U pabotel. [loTerHimanpHas SHEPrus Tejla, MOAHATOr0 Hal
[10BEPXHOCTHIO 3eMJIH. [loTeHIManbHas SHeprys CKaTol npyKuHbL. KuHeTuyeckas
sHeprusi. TeopeMa O KHHETHYECKOH IHEPIUH. 3aKOH COXpaHEHUs MeXaHW4YeCKOU
SHEpPTrHUH.

[emoncmpayuu.

1. Habnropmenue MexXaHWUECKOTO IBMIKEHUS Tejla OTHOCUTEJIBHO PasHbIX TEJl

oTcuéTa.
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8.
9.

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

CpaBHeHHe H}’Tef’i H TpaeKTOpHﬁ ABMOXKEHKWA OOHOT'O M TOI'0 XE TElla
OTHOCHTEJIEHO PasHBIX TECIL oTcuéra.

I/ISMepeHHC CKOPOCTH U YCKOPEHHUA ﬂpﬂMOJ’IHHBﬁHOI"O JBHIKCHMA.
HCCJIG,I[OB&HI/IG IIPHU3HAKOB PABHOYCKOPEHHOTI'O ABHXKEHUA.

Haﬁmo,thHe JBHMXKEHHSA TEIIA I1I0 OKPYXKHOCTH.

HaGH}OﬂeHHe MeXaHUYECKUX SIBIICHUM, [IPOUCXOOAIINX B CUCTEME orcuéra

«Tenexka» npu e€ paBHOMEPHOM U  YCKOPEHHOM  [IBHDKEHUU
OTHOCHUTENIHO KaOUHEeTa (QU3UKH.

3aBUCHMOCTh YCKOPEHHs Tella OT MacChl Tella ¥ AEWCTBYIOLIEH Ha HETro
CHJIBL. :

Hab6mroerre paBeHCTBA CUII TIPU B3aUMOJIEHCTBUN Tell.

M3meHeHue Beca Tella IPU YCKOPEHHOM JBH)KEHUH.

ITepemaya uMILyJbca PU B3aUMOJEHCTBUH Tell.

[Tpeo6pazoBaHus FIHEPTHU IIPH B3aUMOIECHCTBUHU TEIL.

CoxpaHeHue UMITyJIbCca IIPU HEYIIPYTOM B3aMMOIEHCTBUU.

CoxpaHeHHe UMITyJIbca IIPU a0CONOTHO YyIIPYTOM B3aUMOJIEHCTBUN.
Hab6moneHre peakTUBHOTO JBHKEHHUS.

CoxpaHeHre MeXaHHIECKOW 3HEpI Uy IIPX CBOOOIHOM IIaJCHHUH.

Coxpanenue MexaHUUECKOH SHEPIUH IIPY ABMIKEHUH Tejla IO NeHCTBHEM
IIPYKUHBI.

Jlabopamopnbie pabombst u ONbIMbL.

1.

KoHcTpyupoBaHue Tpakra IIi pasroHa M JaJbHEHIIEr0 paBHOMEDPHOTO
IBYOKEHUS IapUKa WK TeJIEXKKH.

Omnpefernerne CpeHedl CKOPOCTH CKONBXEHHS OpycKa WM JBHKEHHUS
IIapHKa 110 HAKIIOHHOM IIJIOCKOCTH.

OnperiesieHre YCKOpPEeHUsl Tela IIPH PaBHOYCKOPEHHOM [IBIDKEHHH TIO
HAKJIOHHOM IJIOCKOCTH.

VccnenoBanie 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBIDKEHUM O€e3 HadalbHOW CKOPOCTH.

ITpoBepka THIIOTE3b: €CIM I[PH DPABHOYCKOPEHHOM IBWKEHMH Oe3
HAYaAEHONW CKOPOCTH ITyTH OTHOCATCS KakK ps HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IIPOMENYTKH BPEMEHH OJIMHAKOBEL.

VccrenoBaHye 3aBUCHMOCTHM CHJIBI TPEHHS CKOJIBXKEHHS OT CHJIBL
HOPMA&JTBHOI'O IaBJIEHHU.

Ompenenerue K03QHUIUEHTa TPEHUS CKOIBXKCHHUS.

Ornpeesnenue )XECTKOCTH IPYKUHBL

Omnpezenenvie pabOTHI CHIBl TPEHWA NMPH PABHOMEPHOM JIBHKEHMH TEIa
10 TOPU30HTAIBHOM TOBEPXHOCTH.



10. Ompenenenne pabOTBl CHIIBI  YNPYTOCTH TIpH  TOABEME TIpy3a C
UCII0JIb30BaHUEM HETIOABMIKHOTO U IIOJIBYKHOTO OJIOKOB.

11. MI3yueHwne 3aKoHa COXpPaHEHUs IHEPIHH.

Paszgen 9. Mexannyeckue Kosie0aHus U BOJIHbBI.

Konebarensuoe apuxerne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWN: IEPUOL,
4acToTa, aMILIUTYa. MaTeMaTHdecKuil u IpyKUHHBIM MasTHUKU. IIpeBparmnenue
SHEPTUH MIPU KOJIeOaTeIbHOM ABMKEHUH.

3aryxaromme  kojebOanus.  BriHyxneHHele — koneOanus.  PesonaHc.
Mexanundeckue BomHBIL. (CBolicTBa MexaHWYecKMX BOJH. IIpomoisbHble U
morepeyHble BONHBL JIMHA BOJHBI M CKOPOCTh €& pacIpOCTPaHEHHS.
MexaHn4ecKre BOJHEI B TBEPIOM Telle, CECMUUECKHE BOIHBL.

3Byk. I'poMKOCTh 3Byka M BbIcOTa TOoHa. OTpaxkeHue 3Byka. MH(pa3zByk u
yIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogerme koneGaHuM Ten IO AEHCTBMEM CHIIBI TSDKECTH U CHIIBI

YIIPYTOCTH.

2. HaGmoneHue kosieOaHWM rpy3a Ha HUTH U Ha MPYXKUHE.

3. HalOmroneHue BEIHY)XIEHHBIX KoneOaHUul U pe3oHaHca.

4. PacmpocTpaneHue IpoIOIBHEIX U NTONEPeUHBbIX BOJIH (Ha MOJIETHN).

5. HaOmromeHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTEHI.

6. AKyCTUUECKUN PE30HAHC.

JlabopamopHbsle padomesl u OnbLMbL.

1. Ompenenenude dYacTOTHL M IepHOAa KoJeOaHHM MaTeMaTHIECKOTO

MasiTHUKA.

2. OmpeneneHye 9acTOTHL U IepHojia KoJeOaHUH [IPYKHHHOTO MasTHHKA.

3. Hccnenosanue 3aBHCHMOCTH MEpPUO/a KONEOaHUH MOABEMIEHHOTO K HUTH

rpy3a OT JUIMHBI HUTH.
4. ViccnemoBaHue 3aBHCHMOCTH TIepro/ia KoleOaHui IPY)KUHHOIO MasTHUKA
OT Macchl I'py3a.

5. IIpoBepka HE3aBHCUMOCTH IlepHoja KojebaHuil rpysa, IOJBEIICHHOTO K
HHTH, OT MacCHl Ipy3a.

6. OmBITBI, [JEMOHCTPHPYIOIIME  3aBHCUMOCTh  IlepHoja  KojeOaHwi
MPYKUHHOTO MasTHAKA OT MacChl TPy3a U KECTKOCTHU NPYKMHBL.

7. Wamepenue ycKOpeHUs CBOOOIHOTO TaIeHus.

Pasgen 10. DiaekTpoMarHuTHoOE MoJie H 3JIeKTPOMArHUTHbIE BOJIHBI.

DNeKTPOMATHUTHOE  Tojle.  DIeKTPOMATHWTHble — BomnHbl.  CBOHCTBa
3NIeKTPOMArHUTHBIX BOJH. IlIkama 51eKTPOMArHWUTHBIX BOJH. Fcronb3oBaHue
5JIEKTPOMATHUTHBIX BOJIH UL COTOBOM CBSI3H.



EHSKTpOMaI"HHTHaH IIpUpoaa CBETA. CKOpOCTB cBeta. BoyiHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBoiicTBa 3MEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnosie pabomst u onvimol.

1. M3ydeHue CBOWCTB 3JI€KTPOMAarHUTHBIX BOJH C IIOMOIIBI0 MOOHIIBHOTO
TenedoHa.

Paznen 11. CBeToBble siBJIeHHUS.

JlyueBas = Mopjenb  cBera. VIcTouHuKHA  CBeTa. [IpsimonuHerHOe
pacnpoctpanenue ceera. 3atMeHus Connua u Jlynsl. Orpaxenue cera. [Lnockoe
3epKayo. 3aKOH OTPa)KEeHHUs CBETA.

IIpenomiienne cBeTa. 3aKOH IIpelloMJIeHHMs cBeTa. [loiHOe BHYyTpeHHee
oTpaxeHHe cBera. VICIonb30BaHWE IIONHOTO BHYTPEHHETO OTpPa)X€HHS B
OTITUYECKHMX CBETOBOJAX.

Jlunza. Xopnx Jydedt B JumH3e. OnTudeckas cucremMa Qoroarnmapara,
MHKpPOCKOIIa ¥ Tejieckoma. [7a3 kak oIlThdeckas CUCTeMa. bBIM30pyKOCTh U
IaJIbHO30PKOCTE.

Paznoxenne Oemoro ceera B crektp. Omnwitel Heiorona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsMonuHeitHOE pacpoCcTpaHeHue CBeTa.

OtpaxkeHue cBeTa.

[Tonygenue u300pakeHU# B IIIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKajiax.
[Ipenominenue caera.

OnTUyecKkuil CBETOBOI.

Xox mydeit B coOuparolen IuH3e.

Xom Tydel B pacCeuBaroIeH JIMH3E.

ITonyueHue N300paKeHUN ¢ IIOMOIIBIO JTHH3.

[TpuHImn aewcTBUs GoToanmnapaTa, MUKPOCKOIIA M TEIECKOIIA.
10. Mopens riasa.

11. Pasmoxenue Oesioro csera B CIIEKTP.

o o N o R W

12. [Tony4enue Genoro cBeTa IpHU CI0XXEHUM CBETa Pa3HBIX LBETOB.

Jla6opamoprbie pabomst u OnbImbL.

1. WccnenoBanume 3aBUCMMOCTH yrila OTPaXKEHMsI CBETOBOIO Jyda OT yIiia
HaICHMUS.

2. V3ydeHue XxapaKkTepUCTUK M300pakeHus IpeIMeTa B INIOCKOM 3epKaJle.

3. MccreoBaHue 3aBUCUMOCTH yrila MIPeIOMIIEHUs] CBETOBOIO JIyda OT yria
naJeHusI Ha IPaHULle «BO3TyX—CTEKIION.



4. Tlomyuenue u300paKeHui ¢ TOMOILBIO COOUpAIOLIEeH TUH3BI.

Omnpenenenre HOKYCHOTO pacCTOSHUS U ONTUYECKOM CUIBI coOuparoIei
JIUH3EL

6. OMBITHI IO Pa3JI0KEHHUIO OEJI0ro CBETa B CIEKTP.

OMBITEI IO BOCHPUATHIO I[BETA MPEIMETOB NPU UX HAOIIOIEHWU Hepes
IIBETOBBIE (DUIIBTPEL.

Pa3znen 12. KBanToBbI€e sIBJIEHHS.

Oneitel Pesepdopna u mnanetapHas monenb aroMa. Mogens atoma Bopa.
Vcnyckanue u noromienue ceera aromoM. KBauTs!. JInHeuaTeie CrieKTphL.

PanunoaktuBHOCTE. Anbba-, 6eTa- U ramma-usinydenus. CTpoeHHe aTOMHOTO
anpa. HyknonHas wopens artoMHoro sigpa. Msoromsl. PapnoaxtuBHBIE
npeBpamnienus. [lepuon nomypacnana aTOMHBIX A7ep.

SlnepHble peakiMu. 3aKOHbI COXPaHEHMs 3apsJ0BOrO M MacCOBOIO HHCEIL.
DHeprusi CBSI3U aTOMHBIX sigep. CBs3b Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus snep. Mcrounuku sneprun ConHua U 3BE31.

Slmepuast sHepreTuka. JleHiCTBUS paJUOAKTUBHBIX H3IIydeHHM Ha JKUBBIE
OpraHU3MEL.

Memoncmpayuu.

1. CrHexTpsl U3IIy4eHHUs U IIOTJIOIIEHUS.

2. CnexTpbl pa3IM4YHBIX ra30B.

3. CnekTp BOJOpOZA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka MOHU3UPYIOIIUX U3IYYEHHH.

6. Perucrparusi U3ay4eHus IPUPOIHBIX MUHEPAJIOB U IIPOLYKTOB.

JlabopamopHsie pabomel u OnbINLLL.

1. HabiroieHue CIUIOMIHBIX | THHEHYIaThIX CIIEKTPOB U3y YeHHU.

2. VccrnemoBaHue TPEKOB: M3MEPEHHE SHEPIrUM YacTHIBl 110 TOPMO3HOMY

myTH (110 GoTorpaduam).

3. M3mepeHue paguoakTUBHOTO (hoHa.

IMoBTOpHUTEILHO-00001IA U MOAYJIb.

[ToBTOpHUTENHHO--0000 AN MOYJIb IPEAHA3HAYEH JIUIsI CUCTEMaTU3alH
u  0000mEHHsS  TNPEeIMETHOrO  COACpIKAaHMS M OIbITa  JEATEIbHOCTH,
NprOBPETEHHOTO TIPY U3YUEHUM BCEro Kypca QU3MKH, & TakKe 171 NOATOTOBKH K
OCHOBHOMY TOCYIApCTBEHHOMY O5K3aMeHy II0 ¢u3uke mid oOydaroruxcs,
BEIOPABIIKMX 3TOT y4eOHBIHN IIpeIMET.

I[Ipy ¥3y4eHWH JaHHOTO MOMYJIs PEanusyroTCs U CHCTEMaTU3UPYHOTCS BUBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE IPEAMETHBIX U
MeTalpe/IMEeTHBIX  IUIAHUPYEMBIX — pes3ylbTaTtoB  o0ydeHus, (GOpMHpyeTcs
ecTeCTBEHHOHAYYHAss TPaMOTHOCTh: OCBOGHME HAyYHBIX METOIOB HCCIIeL0BaHMsA



ABIICHUH IPHUPOALI M TEXHHUKH, OBIAJEHUE YMEHHIMH OOBACHATH (DU3MUECKHE
SBIICHUS, TIPUMEHss IIOJdy4YeHHble 3HAHWSA, pellaTh 3afaud, B TOM YHCIE
Ka4yeCTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

ITpuHIMNIUANEHO IEeSTENbHOCTHBIM XapakTep HaHHOI'O pasjieNna pealu3yeTrcs
3a CcuéT TOro, 4yTo OOydarolIMecs BBINOJHSIIOT 3aJaHMs, B KOTOPHIX UM
TIpeJIaraeTcs:

Ha OCHOBE IIOJ[yY€HHBIX 3HAaHMW pACIIO3HABATh U HAYYHO OOBICHATH
(Gusudeckre SBICHHS B OKPYKAIOIIEeH TIPUPOJIe U TOBCETHEBHOM YU3HHU;

MCIIOJIB30BATh HAay4HbIE METO/bl UCCIIe0BaHUS PUIHUECKUX SIBICHUH, B TOM
YUCIIe JUISI [IPOBEPKH FUIIOTE3 U MOJIyHeHUs! TEOPETUYECKUX BBIBOZIOB;

OO0BSICHATh Hay4YHBIE OCHOBBI HauOoyiee BaXXHBIX MOCTMDKEHUNA COBPEMEHHBIX
TEXHOJIOTUH, HAIIpUMep, MPaKTUYECKOr0 UCIIONB30BAHUS Pa3IMIHBIX UCTOYHUKOB

3HEPruy Ha OCHOBE 3aKOHA IIPEBPALeHUs M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPrHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI ITIO
OU3UKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUS

W3yuenue Gu3nku Ha ypoBHE OCHOBHOTO 00m1Iero oO6pa3oBaHMs HArpaBlieHO
Ha JJOCTVDKEHUE JIMYHOCTHBIX, METAlpeIMETHBIX U MPeIMETHBIX 00pa30oBaTeIbHBIX
pe3yJIbTaToB.

B pesynerate uzyueHus GU3MKUA Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHus

y obyuaromierocs 0yayT chOpMHUpPOBaHEI CIHEAYIOLIME JTMYHOCTHBIE Pe3yJbTaThl B
YaCTH:

1) naTPpHOTHYECKOr0 BOCIIMTAHHS:

e — IPOSBIICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCUNCKOU
(pU3HUECKOH HAYKH;

e — LIEHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCUUCKUX YIEHBIX--(DU3UKOB;

e 2) rpaskIaHCKOro U 1yXOBHO-HPAaBCTBEHHOI0 BOCIUTAHHS:

e — IOTOBHOCTH K aKTUBHOMY YHYAcCTHIO B 00CY)KIEHUH OOIIECTBEHHO 3HAYMMBIX
W OTHYECKMX TMpoOJieM, CBS3aHHBIX C [PAKTUYECKUM IIPUMEHEHHEM
DOCTVKEHUN (PU3UKHY,

e — OCO3HAHHE BAXHOCTH MOPAJIBHO--3THUECKUX IPUHIIAIIOB B JEATENHHOCTH
y4€HOTrO;

o 3)3CTeTHYECKOro BOCIIUTAHHSA:

o — BOCIPHSITHE 3CTETUYECKUX KAueCTB (DU3UYECKOW HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JIAKOHUYHOCTH;

o 4) IeHHOCTH HAYYHOI'0 MO3HAHHSA:

e — OCO3HaHWE IIEHHOCTH (U3MUECKOW HAyKU KaK MOIIHOIO MHCTPYMEHTa
[O3HaHUS MHPa, OCHOBBI Pa3BUTHs TEXHOJOI'MH, BaXKHEHIIEH cocTaBIsronIe
KyJIbTYPBI;

o — pasBUTHE HAy4YHOH IOOO3HATENBHOCTH, WHTEpeca K HUCCIeq0BaTeIbCKOM
NeSATEeNIbHOCTH,

e 5) <¢opmupoBaHHsI  KyJbTYpbl  310pPOBbSi W  3MOLHOHAJIBLHOIO
OJaronoy4us:

e — OCO3HaHWE IleHHOCTH Oe3omacHoro oOpasa J>XH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHMpe, BAXHOCTH NpaBul 0e30I1acHOr0 IOBEICHMS Ha
TpPaHCIIOPTE, Ha IOpPOrax, C JNMEKTPUYECKUM M TEIIOBBIM 00OpYIOBaHUEM B
JTOMAIIHUX YCIIOBUAX;

e — chOpMHPOBAHHOCTb HAaBBIKA pe(IeKCHM, I[PU3HAHUE CBOEro IpaBa Ha
OIIHOKY ¥ TAKOT0 XK€ IpaBa y IPyroro 4eioBexa;

e 06) TPYAOBOIO BOCIHTAHHA:

¢ — aKTUBHOE ydacTHe B pelleHWH NPaKTHYecKuX 3anad (B paMKax CeMbH,
00pasoBaTelbHOW  OpraHM3allMM, TOPOJa, Kpas) TEeXHOIOTHYECKOH W



COLMAIBHON HAIPABJIEHHOCTH, TPeOYIOIIMX B TOM YHCIEe M (DU3NIECKUX
3HaHWH;

° — MHTEPEC K NPaKTHYECKOMY M3yUeHUIO IPO(ECCHi, CBI3aHHBIX ¢ QU3UKOIH;

e 7) 3K0OJIOTHYECKOI'0 BOCIHUTAHHA:

° — OpHEHTallds Ha NpUMeHeHHe (GU3WYIECKUX 3HAHWH IS PEIleHMs 3a71ad B
00acTy OKpy»XKarolled Ccpejsl, IIaHUPOBAHUS IIOCTYIIKOB M OLEHKH KX
BO3MOXHBIX ITOCII€/ICTBUM [Tl OKPY2KatOIlei Cpebl;

e — OCO3HaHue Tr0OaNpHOr0 XapakTepa SKONOTHYeCKHX NpodiieM M myTed uX
pelleHus;

e 8) ajanTanMH K H3MEHSIOLIIMMCS YCJIOBHSIM COLHAJBHOW W NPHPOAHOMN
cpeabl:

e — IOTpeOHOCTH BO B3aUMOIEWCTBHHM IIPH BHIIOJIHEHUH WCCIENOBAHUN U
IPOEKTOB (PU3MIECKON HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY W 3HAHWIM
TPYTHUX;

e — TIOBBINIEHHE YPOBHA CBOEM KOMIIETEHTHOCTU HYepe3 IPaKTHYECKYIO
NEeATENbHOCTD;

e —1noTpeOHOCTH B (DOPMUPOBAHUY HOBBIX 3HAHMUH, B TOM 4ucie GopMyIHpoBaTh
UJIeU, TTIOHSTHUS, TUIOTE3E! O (PU3UYECKUX 00BEKTaX U ABICHUAX,

e — OCO3HaHME Ie(ULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH
busuky;

e — IIJJAaHWPOBAaHUE CBOEr0 pa3BUTHSA B IPHOOPETEHUH HOBBIX (QHIHUIECKUX
3HAHUH,

e — CTPEMJIEHHE aHAJIU3UPOBATh U BHISABIATE B3aMMOCBS3U IIPUPOJIEI, O0IIECTBA U
9KOHOMMKH, B TOM YMCIIE C UCIIOJIB30BaHUeM (DU3NYECKUX 3HAHUM;

e — OLIEHKAa CBOMX JEHUCTBAKW C y4ETOM BIUAHUA HaA OKPYKAKIIYyIO Cpeny,
BO3MOJKHBIX INI00OAIBHBIX IIOCIEICTBUM.

METAIIPEIMETHBLIE PE3YJIbTATBI

B pesynprare OCBOEHHS IIporpaMMmbl 0 (U3UKE HA YPOBHE OCHOBHOTO
ob1rero obpazoBanus y oOygaroierocst 0yayT cOpMHUpPOBaHbEI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIIOYAIOIINE TTO3HABATEIbHbIE YHUBEPCATbHBIE yueOHbIe IefCTBHA,
KOMMYHHUKATHBHbIE  YHUBepcalbHble yueOHBIE  JIEUCTBUS,  PEryJIsATUBHBIE
YHUBepCaJIbHbIe ydeOHble NeiCTBUS.

Ilo3naBaTe/bHbIe YHHBepcaJbHbIe Y4eOHbIe JeHCTBHSA

BaszoBble Jiorn4yeckHe JelHcTBHA:



BBIABIATE M XapaKTePU30BaThb CYIIECTBEHHBIE IPHU3HAKA OOBEKTOB
(siBneHMIA);

yCTaHaBIIMBAThH CYIIECTBEHHbIM IIPU3HAK KIIaCCUMDUKAIIUN, OCHOBAHUS IS
00001IeHUs ¥ CpABHEHUSI,

BBISBILATh 3aKOHOMEPHOCTH M IIPOTUBOPEYMSI B pacCMaTpHBaeMbIX hakTax,
JAHHBIX U HAOMIOAEHUSIX, OTHOCSLIUXCS K (DU3HIECKUM SBIECHUAM;
BBISBIIATh NPUYMHHO--CIIEICTBEHHbIE CBS3M IPU HU3YHEHUH (GH3HYECKUX
SIBJICHU} U IIPOLIECCOB, AeNaTh BHIBOIBI C UCIOIB30BAHMEM JENYKTHBHBIX
U MHOYKTUBHBIX YMO3aKIIOYEHUH, BBIIBUIATh TMIIOTE3LI O B3aUMOCBI3SIX
(HU3HIECKUX BEITUIMH;

CaMOCTOSATEIBHO BHIOMpATh croco® pemreHHs yueOHOM (usHUecKoi
3a/jauM (CpaBHEHHE HECKOIbKHX BapHaHTOB peIleHus, BEIOOp Hambolee
MOAXOMAIIEro ¢ y4ETOM CaMOCTOSATENIBHO BEIIETIEHHBIX KPUTEPHUER).

bazoBbie Hccese10oBaTe/IbCKHe JeHCTBUA:

MCIIOJIB30BATh BOIIPOCH! KaK UCCIENOBATENECKUN MHCTPYMEHT [TO3HAHUS;
IIPOBOJIUTH I10 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECTOMKHBIH
(GusuuecKkui sKCIepUMeHT, HeOOoJbIlIoe HCCleoBaHue (QHU3UIECKOTO
SIBJICHHS;

OLIEHMBaTh Ha INPUMEHMMOCTH X  JOCTOBEPHOCTH HH(OPMAIHIO,
TIOJy4EeHHYIO B XOJI¢ UCCIIeI0BaHUs UM SKCIIEPUMEHTa,;

CaMOCTOSTENIEHO (POpMyIHpoBaTh 0000MIEHNS U BBIBOJBI 110 pe3yibTaTaM
IPOBENEHHOTO HAOMONEHH)S, ONIBITA, HCCIIENOBAHNS;

IIPOTHO3UPOBATE  BO3MOXKHOE JallbHEHIee pa3BATHE (HU3UUECKHX
TIPOLIECCOB, a TAKXKE BBIJIBUTaTh IIPEATIONO0NKEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

IIPUMEHSTH Pa3IUYHble METO/bI, HHCTPYMEHTBl U 3aIIPOCHI IIPU IIOMCKE U
orbope mHGOPMAIUM WU JaHHBIX C y4ETOM IIpeUIOKEHHOW ydeOHOMH
(hU3UIeCKOu 3a1a4y;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATE MHOOPMALIHIO
pasIMYHBIX BUIOB U ()OPM IIpe/CTaBICHHS;

CAMOCTOSITENIGHO  BBIOMpATh ONTHUMATBHYIO (QOPMY IIpe[CTaBICHUA
WHGOpPMALMM ¥ WLIOCTPUPOBATh pellaeMble 3ala4d HECIOXKHBIMH
cXeMaMH, TharpaMMaMy, HHOH TpadHUKoH U UX KOMOMHALAIMY.

KomMyHuKATHBHBbIE YHHBepcaJibHble y4eOHble JeHCTBHS:

B xoje obOcyxneHus y4eOHOro MaTepualia, pPe3yJbTaToB I1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3aaBaTh BOIIPOCH! 110 CYILECTBY 00CyXIaeMOt TEMBI U
BBICKA3BIBATh HJEH, HalleJICHHble Ha pellleHue 3aJadyd ¥ IOoJJep)KaHue
6J1aroxxeraTelbHOCTH O0IIeHHS;



COIIOCTABIIATE CBOU CYXJACHHS C CYXICHHSIMU JPYIMX YYACTHUKOB
nuajora, o0HapyKUBaTh PA3IIKe U CXOACTBO TO3UIIHIL,

BBIPA)XaTh CBOIO TOYKY 3PEHHS B yCTHBIX ¥ MUCHMEHHBIX TEKCTAX;
TyOJIMYHO MPEICTaBIATh PE3YNbTATEl BEIIOIHEHHOTO (DU3UUECKOTr0 ONBITA
(3KCIIepMMeHTAa, UCCIIEOBAHNS, [IPOEKTA);

IIOHMMAaTh M HCIOJIB30BaTh  IPEUMYIIECTBA  KOMAHOHOH WU
WHIUBUIYalbHOM pabOTBl IpU pelleHHH KOHKPETHOH (U3HYecKoil
IIPOOIEMBI;

NIPUHUMATE LEJIM COBMECTHOM AEATENbHOCTH, OPTraHU30BBIBATE JEHCTBHUS
no e€ IOCTIKEHMIO: paclpefensTb poJid, OOCYXJaTh IIPOLIECCH H
pe3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITIOJTHATE CBOIO YacTh PadOTHI, IOCTHUIas KaYeCTBEHHOTO Pe3yJIbTara Imo

CBOEMY HAIIPABIEHMIO M KOOPJWHHUPYS CBOM IEeHCTBHS C APYTHMH
YJIeHAMU KOMAaH/IbI;

OIICHHUBATE Ka4E€CTBO CBOEro BKJIana B OGMHﬁ INPOOYKT TIO KPUTEPHUAM,
CaMOCTOATCJIEHO CCbOpMyanOBaHHBIM yd4aCTHUKaMH B3aUMO/JIEHCTBUS.

PeryasiTuBHbIC yHHBepcaJbHble yueOHble JeHCcTBHS

CaMOOpI‘ﬂHH3aHHH:

BBISIBIIATH IPOOJIEMBI B XU3HEHHBIX U YH4eOHBIX CUTyalMsx, TPEOYIOIINX
IUIS peleHust GU3NIeCKUX 3HAHWH;

OPMEHTHPOBATECS B  Pa3IMYHBIX IMOAXOJAX MPUHATHS  peIleHui
(MHAMBUAYyallbHOE, NPHUHATHE pElleHHs B TpyIlle, IPUHATHE pellieHui
IpyIIIoH);

CaMOCTOSITEIbHO COCTABIIATE AITOPUTM pellieHrs GU3nIecKor 3aaqu win
IUTaHA WCCIEMOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BApUAHTHI PEIICHUH;
meaTh BEIOOp ¥ 6paTh OTBETCTBEHHOCTD 32 PEIlleHNUE.

CaMOKOHTPO.Ib, SMOLHOHAIBHBIH HHTE/JIEKT:

IaBaTh aJIeKBaTHYIO OIIEHKY CUTYyalliH U IIpe/jiarath IulaH e€ U3MEHEeHNs,
OOBSACHATH IPUYMHBI  JOCTWKEHHUs  (HEIOCTHXKEHHS) pe3yJbTaToB
IesSTebHOCTH, MaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBHI B [IESTEIBHOCTH (B TOM HYHCIIE B XOJ BBHIIIOIHEHHS
(U3MYEeCKOTO WCCIe[OBaHMsS WIM IIPOEKTa) Ha OCHOBE HOBBIX
00CTOATEBCTB, WM3MEHUBIIUXCS CHTyalWd, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIMX TPYIHOCTEM;

OILIEHHBATH COOTBETCTBHE pe3ysIbTaTa LIeJIU U YCIOBUSM;

CTaBUTH ce0s Ha MECTO OPYroro 4ejoBeKa B XOIE CIIOpa MIIH IMCKYCCHH
Ha HAYYHYIO TEMY, TOHUMATh MOTHUBEI, HAMEPEHMS U JIOTHKY IPYroro,



o IPU3HABAThL CBOE IPaBO Ha OLIMOKY IpH perieHnr GU3nYecKux 3a1ad WK
B YTBEPXKICHUAX HA Hay4HBIe TEMbI U TAKOE JKe MIPaBO JIPYIoro.

NPEAMETHBIE PE3YJBTATHI

K xonimy o0y4uenus B 7 kjiacce npeJMeTHbIE Pe3yIbTaThl Ha 6230BOM YpOBHE
IOJDKHBI OTpaXkaTh cQOPMHUPOBAHHOCTE Y 00yUaIOLIMXCST YMEHHUH

e HCIIOJNIB30BATH  IOHATUSA: (U3MUECKHE U  XUMHUYECKHE  SIBIEHHS,
HabIIo/IeHre, 3KCIIEPUMEHT, MOZelb, TUIoTe3a, eIUHUIIBI (QU3UIECKUX
BeJIMYUH, aTOM, MOJIeKyJa, arperaTHele COCTOSHHUS BelecTBa (TBEpHOE,
XKHIKOe, Tra3o00pasHoe), MexXaHWdecKoe MBIWKEHHe (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPaeKTOpHs, pPaBHOAEHCTBYOIIAS
cuna, nedopmarus (ynpyras, IJIacTHYeCcKas), HEBECOMOCTB,
cooOIIaroIIecs COCy/Ibl;

o pasnuyaTh sABjeHUs (qupdy3us, TEIIOBOE [BUIKEHUE YACTHI] BEIIEeCTBa,
PaBHOMEPDHOE  [BIDKEHWE, HEPaBHOMEPHOE  [BIDKCHWE, HWHEpLUs,
B3aUMOJICHICTBUE TeJ, paBHOBECHE TBEPABIX TeJl C 3aKPEINIEHHONH OCBIO
BpaleHus, Iepenada NaBJIeHWs TBEPOBIMU TeJlaMH, JKAIKOCTIMU U
razamy, arMocdepHOoe MHaBleHHe, IUIaBaHWE TeJl, IpeBpalleHHUs
MEXaHUYEeCKOM 3HEpPruu) MO OIMCAHUIO0 WX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE ((U3UUECKOE SBIICHUE;

e pacIo3HaBaTh MPOSBICHUE U3YyYEHHBIX (DU3MHUECKUX SBICHHUNA B
OKpYJKarollleM MHupe, B TOM 4YHcie (u3nuecKue SBIEHUS B IPUPOZE:
TIPUMEPHl ABMIKEHWS C pPa3lNUYHBIMH CKOPOCTAMH B JKHBOW W HEXUBOM
NpUpOJle, JAeWcTBHE CHUIBI TPEeHUS B TPUPOAE W TEXHHUKE, BIHASHUE
aTMOC(EpPHOTO [1aBJIEHUS Ha JKMBOW OpraHM3M, IJIaBaHUE PbIO, phIYard B
TeJie 4eJIoBeKa, IIPU 3TOM MEPEeBOIUTH IPaKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJIENSTH CYILIECTBEHHBIE CBOWCTBA (ITPU3HAKY) (PU3NIECKUX SBICHUN;

e OIMCHIBATH W3yUYEHHBIE CBOMCTBA TeNl U (hU3UUECKUe SBIEHUS, UCIIONB3Ys
Gusudeckre BeIMUUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBa, BpeMs,
IIyTh, CKOPOCTB, CPEIHSISI CKOPOCTh, CHIA YIPYIOCTH, CUJIa TSIKECTH, BEC
Tenma, CWiIa TPEHWs, [maBieHdue (TBEPHOTO Tena, MKMUIKOCTH, Tasa),
BEITAJIKUBAIOIIAS CHIIa, MexaHudeckas paboTa, MOIIHOCTH, IUIEUO CHIIBI,
MOMEHT CHIBI, KO3()(UIMEHT IIOJEe3HOr0 JEUCTBHS MEXaHH3MOB,
KUHETHYEeCKass W IIOTEHIWaTbHAs JHeprus), IpU OIMCAaHHU IIPAaBHIIBHO
TPAaKTOBaTh  (U3WIECKHM  CMBICI ~ HCIIONB3YEMBIX  BEIMYMH,  HX
0003HAUEHNS W EeIMHMIBI (DU3MIECKUX BENUYMH, HAXOIUTh (HOPMYJIB,
CBSI3BIBAIOIINE JAHHYI0 (U3NUECKYI0 BEJIMYUHY C JAPYTUMHU BEJIMIHHAMH,
CTPOUTH rpadUKy H3yICHHBIX 3aBUCUMOCTEHN (M3NUECKUX BETHUMH,



XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBIEHHS M IIPOLECCHI,
UCIIONB3Ys MpaBUJIA CIIOXKEHMS CHI (BIOJB OHOM TpsMoii), 3akoH ['yka,
sakoH ITackais, 3akon Apxumena, MpaBUIIO paBHOBECHs peruara (6710Ka),
«30JI0TO€ TMPABHJIO» MEXaHWKU, 3aKOH COXpaHeHHS MeXaHWYEeCKOH
DHEPTHWH, IIPW O3TOM JIaBaThb CIIOBECHYIO (OpPMYIHUPOBKY 3aKOHA U
3aIMCBIBATE €0 MAaTEMaTUYECKOE BRIPAKEHUE;

OOBACHATE (U3UUECKUe SBICHUS, IPOIECCHl ¥ CBOMCTBA TeJl, B TOM YHCIIe
M B KOHTEKCTE€ CHTyallHMii IPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh [IPUYUHHO--CIEACTBEHHBIE CBS3U, CTPOUTH 00BsACHEHME HU3 1-2
JIOTUYECKUX I1aroB C ONOpO#H Ha 1-2 M3ydyeHHBIX CBOMCTBA (U3MYECKUX
SIBJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiate pacué€THble 3a4add B |—2 [EUCTBUS, HCIOIb3YS 3aKOHBI H
(hopMynBl, cBA3BIBaOLME (U3WYEeCKHWe BEeNUYMHBI: HAa OCHOBE aHAJM3a
YCIIOBUS 3a7]a4¥ 3allMCBIBATh KPaTKOE YCJIOBHE, IIOJACTABIATD (HU3UIECKHE
BEIWYUHBI B (DOPMYNBl U IIPOBOAWUTH PACUE&THl, HAXOIUTh CIIPABOYHBIE
JaHHBIE, HEOOXOMUMBIE Ul PeIleHus 3a]ad, OLEHMBATh PEaTuCTUIHOCTh
IIOJy4eHHOU (PU3NUECKON BEIIUIUHBI;

pacrno3HaBarTh IPOOJIEMBI, KOTOpPblE MOXKHO PpEIIUTh IpPH IOMOIIU
(GU3NIECKUX METOLOB, B ONIMCAHWU HCCIIEIOBaHUS BBIAEIATH ITPOBEPSIEMOe
mpeanojoXXenue  (TUroresy),  pasaudarb U HUHTEPIPETUPOBATH
TIOJIY4YEeHHBIH pe3yNnbTaT, HAXOAWTh OWMOKM B XOJAE OIbITa, AenaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

IIPOBOJIATH OINBITHl 110 HaOMIONEHWIO (U3WYECKUX SBICHUNA WM
(bu3nIecKx CBOMCTB TEN: bopMynupoBaTh IIpOBepsiEMbIe
IIPEIIIONI0KEeHNs, COOMPATh YCTAHOBKY U3 IPE/I0KEHHOr0 000py I0BaHMUS,
3alMCHIBAThH X0/ OIBITa U (POPMYIMPOBATh BEIBOBI;

BBIMIOJIHATE TPsAMBIE W3MEpPeHHS pPAacCTOSHMs, BPEMEHH, MacChl Telna,
00BéMa, CHUIIBI M TeMIleparypbl C WCIIOIB30BAHUEM AaHAJIOTOBBIX U
upOBLIX NPHOOPOB, 3allUCHIBATh II0Kas3aHWs INPHOOPOB ¢ y4ETOM
3alaHHOM aOCOMIOTHOM MOTPEIIHOCTA U3MEPEHUH;

TIPOBOJIUTH MCCIIEOBAHNE 3aBUCHMOCTH OJHOM (U3MIECKON BETUUMHEL OT
IpPYro¥ ¢ WCIIONB30BAHMEM IPSIMBIX H3MEpEHHH (3aBHCUMOCTH IIyTH
pPaBHOMEPHO JBMXKYILErocs Tejla OT BPEMEHM [BHIKEHHs Tella, CHIIBI
TpeHUsl CKOJIBKEHNS OT Beca Tella, kauecTBa 06paboTKy IoBepXHOCTEH Tel
Y He3aBUCHMOCTH CHJIBI TPEHHUS OT ILIOIIAJHA COIPUKOCHOBEHUS TEJI, CHUIIBI
YIPYTOCTH OT Y UIMHEHUS IIPY’KUHBI, BRITAIKMBAIONUIEH CUIBI OT 00BEMa
[Orpy>KEHHOW YacTU Tela U OT IJIOTHOCTH XKHUJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH Tella, OT IIyOWHBI, Ha KOTOPYIO IOIPY’KEHO TeJlo, YCIOBUN
TIaBaHUs Tell, YCIOBHM paBHOBeCHs phldara M OIIOKOB), y4acTBOBaTh B



IJIaHUPOBaHMK y4eOHOrO HCClIefoBaHUs, COOHpaTh yCTaHOBKY U
BBIIIONHATE H3MEPEHHUs, CIedys INpe/UIOKEeHHOMY IUTaHy, (HKCHPOBATH
PEe3yNIbTATEl IIOJIyYEHHONW 3aBUCUMOCTH (H3WYECKHMX BEJIUYUH B BHJIE
IIPEJUTOJKEHHBIX Ta0IuI, W rpaduKoB, AETaTh BBIBOIBI II0 PE3yNILTATAM
UCCIISIOBAHUS;

IIPOBOJMTH KOCBEHHBIE H3MEPEeHHS (GU3WYECKUX BEIHYMH (IUIOTHOCTD
BellleCTBa JKUIKOCTM U TBEPIOro Tenla, CHJla TPEHHS CKOJBKEHHS,
naBleHde  BO3MyXa, BBITAIKUBAIOIAS  CWJA, JIeHCTByIolas  Ha
NOTPYKEHHOE B IKHIKOCTH Teno, KO3M(MUIUEHT II0Ie3HOTO IeHCTBUS
IPOCTBIX MEXaHWU3MOB), CJIemys IIPEUIOKEHHOW HWHCTPYKLUHU: IIPH
BBIIIOJTHEHUM H3MEpeHUi cobupaTh OSKCIEPUMEHTAJIBHYIO YCTAHOBKY W
BBIUUCIISTH 3HAaYeHHe UCKOMOW BEJTMYUHBI;

cobumoiaTh IpaBuila TeXHUKU Oe30macHoCTy pu paboTe ¢ 1abopaTopHEIM
o0opy/10BaHUEM;

yKa3bpIBaTh IPUHIUIBI NEHCTBUS HPUOOPOB U TEXHUYECKUX YCTPOMHCTB:
BECBI, TEPMOMETp, AWHAMOMETp, COOOMIaroIMecs COCyIsl, Oapomerp,
pBIYar, IOABMIKHBIA U HETIOABMKHEIN 010K, HAKJIOHHAS IITI0CKOCTH;
XapaKkTepu30BaTh MPUHLUIBI JeHCTBUS M3Y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX ONUCaHUsA (B TOM HHCIE:
MOIIANIHUKY, YCTPOMCTBO BOJONPOBOAA, T'HAPABIMYECKAN IIpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBO HACOC, APEOMET]), UCIIONb3YS 3HAHUS
0 CBOMCTBaxX (QU3UYECKUX SBIECHUH U HeoOXOAMMbIe (QU3MUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

IPUBOAUTE  NpUMepbl  (HaXomuTh HMHGOpPMALMID O  IIPUMEPax)
IIPAaKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHWUN B IIOBCEIHEBHOM
U3HU i1 obecriedeHus 0e30macHOCTH pu oOpalieHuy ¢ npudopamu U
TEXHWYECKAMM YCTPOMCTBAMHU, COXPAaHEHHS 3[0pOBbs U COOIIONCHHUA
HOPM 3KOJIOTHYECKOTO II0BEIeHUs] B OKPY KaroIleH cpejie;

OCYIIECTBISITE OTOOp HCTOYHUMKOB HHGpopMmaiuu B MHrepHere B
COOTBETCTBHUH C 3a8JJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAHUM W DOyTEM CpaBHEHHS DPAa3IMYHBIX WCTOYHHUKOB  BBIIEIATH
uHGOpPMAIHIO, KOTOpasi SBISIETCS IPOTHBOPEYMBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIONB30BATh [IPY BBITIONHEHUN y4eOHBIX 3a/laHii Hay4HO--IIOITYJISIPHYO
nuTeparypy (DM3WUECKOro COAEpXKaHWs, CIPaBOYHBIE MaTepHalbl,
pecypcsl cety VIHTEpHET, BIafeTh NPUEMAMK KOHCIIEKTUPOBAHUS TEKCTa,
npeo6pazoBanus UHGOPMAIUU U3 OTHOM 3HAKOBOM CHCTEMEI B IPYTYIO;
co3/1aBaTh COOCTBEHHEIE KpaTKHe IMHUChMEHHBIE M YCTHBIE COOOINEeHUS Ha
OCHOBe 2—3 MCTOYHHMKOB MH(popManuu (GU3NUECKOro COJIEPKaHUs, B TOM



qycne IMyONWdHO [enaTh KpaTKhe COOOLIEHHS O pe3ybTaTax IPOEKTOB
WM yueOHBIX MCCIEJOBaHUM, MPH OSTOM T'PAMOTHO MKCIIOIL30BATh
U3y4YEeHHBIM IOHATHMHBIM anmapar Kypca (U3MKH, COINPOBOXKIATH
BBICTYTIJICHUE ITpE3eHTAlIUeH;

IPH BBIIOJHEHWM Yy4YeOHBIX IPOEKTOB M WCCIEIOBAHHN pacIpeneaTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBHHM C IIOCTABJIIEHHBIMU 3aIayuyaMH,
CIeOUTH 324 BBIIIOJHEHUEM IUIaHa JeWCTBUM, aJleKBaTHO OIIEHWBATH
COOCTBEHHBIM  BKIal B  JleITeNbHOCT  TpYIIBI,  BEICTPaMBATh
KOMMYHMKAaTHBHOE B3aUMOJeHCTBYE, YIUTHIBAasS MHEHHE OKPYIKAIOIIHX.

K xoniy o0yuenus B 8 KJiacee IpeIMETHbBIE Pe3yIbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPa)KaTh CHOPMUPOBAHHOCTE Y 00YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IIOHSTUS: Macca U pasMephl MOJIEKYJI, TEIUIOBOE ABH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BelllecTBa, KPUCTAIIHUECKHE U
amMop(HBIE Tela, HACHINEHHBIM M HEHACBILCHHBIM map, BIAXHOCTh
BO3MlyXa, TeMIlepaTypa, BHYTPEHHss OJHEPruf, TEIUIOBOM JBHUraTeb,
DIIEMEHTApHBIN JJIEKTPUYECKUM 3apsi]l, JJIEKTPAYECKOe I10JIe, TIPOBOTHUKYI
U IU3JIEKTPUKH, [IOCTOSIHHBIN 3JI€KTPUUECKUM TOK, MArHUTHOE TI0JI€;
pasznuyaTh sIBIeHUS (TEIJIOBOe paclIMpeHue U cxaTue, Teliolepenada,
TEeIIOBOE paBHOBECHe, CMauWBaHWe, KAMWUIAPHEIE SBIICHUS, HCIIapeHHe,
KOHJIEHCAIUsl, IUIaBIeHUE, KpucTtalusanus (OTBepAeBaHUE), KUIIEHUE,
TerIonepenaya (TerIONPOBOIHOCTS, KOHBEKITHS, U3ITy4eHHe),
9JIEKTpHU3allks TEJ, B3aUMOJIEUCTBUE 3apsiioB, AEUCTBUS 3IIEKTPUIECKOTO
TOKa, KOpPOTKOE 3aMbIKaHHWe, B3aUMOJEWCTBHE MarHUTOB, [eHCTBUE
MarHUTHOTO TIOJISi HA MIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHITYKIHA)
[0 ONMCAHHI0 MX XapaKTepHBIX CBOMCTB X HAa OCHOBE OIIBITOB,
NEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBICHHUE;

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3MYECKHX SBICHUH B
OKpYy’KaroIlleM MHpe, B TOM uuclie (HU3MYECKUe SBIEHHA B IPHPOJE:
TIOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SBICHMA B IPUPOZE,
KpHCTUTBI B mpupoze, wusnydenue ConHIa, 3ameps3aHue BOLOEMOB,
MOpcKue Opu3bl, 06pazoBaHue poCckl, TyMaHa, MHesl, CHEra, SJIEKTPUIECKHE
SBIIEHHS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHW3MOB, MarHUTHOE
noje 3emnu, Apedd IOIOCOB, PO MAarHUTHOIO IOJIA JIA JKM3HM Ha
3emile, OJISIPHOE CUSHUE, IIPU 3TOM NEPEBOJMUTE IIPAKTUYECKYIO 3a1a4dy B
yueOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (DU3UIECKUX
SIBIICHUMN;

OIMCHIBATH U3yYEHHBIE CBOWCTBA TeJl U (DU3UUECKUE SABIECHUS, UCIIOIB3Ys
dbusudeckre BEIUMYUHBI (TeMIlepaTypa, BHYTPEHHAS SHEPIus, KOIMIeCTBO
TEIUIOTHI, YyJenbHas TeIUIOEMKOCTb BEIECTBa, YyJAeNbHAs TeIUIoTa



IUIaBJICHUS, y[elbHas TEeIUIoTa I1apooOpa3oBaHMs, yelbHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(D(ULUEHT TIONEe3HOro JeHCTBUA TEIUIOBOM
MalllMHbI, OTHOCHTENBHAS BIIAXHOCTH BO3[yXa, JJIEKTPUYECKUH 3apsii,
CWIa TOKa, JNEKTPUYECKOE HANpPsDKEHHE, COIPOTUBICHHE IIPOBOJHHUKA,
yOCIBHOE  CONPOTHBIEHHWE  BellecTBa, pabora U  MOMIHOCTH
JIEKTPHYECKOr0  TOKA), IIPM  ONKCAHMM IIPABUIBHO TPAaKTOBATh
(PM3UUECKU CMBICT HCIOIB3YEMBIX BEJIMYMH, 0003HAUEHUS U eIUHUIIEI
(U3MYeCKMX BeIUYUH, HAXOOWTH (DOPMYJIBI, CBA3BIBAIOIIUE JAHHYIO
GusnyecKyro BENIMYMHY C JAPYIMMM BEIMYMHAMH, CTPOUTH TIpaduku
U3Yy4EHHBIX 3aBUCUMOCTEH QU3NIECKAX BEIIMIHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS M IIPOIECCHI,
UCIIONB3Ys. OCHOBHBIE II0JI0XKEHHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOpHH
CTPOEHHs BEIlleCTBa, IPUHLIUII CyIEPIO3UIUHU MoJield (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsna, 3akoH OMa i yJacTKa IeIH, 3aKOH
Ibxoynsa—Jlenna, 3akoH COXpaHEHWs] OJHEpPrHMM, TIPU OSTOM JiaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHa M 3aAITUCBHIBATH €r0 MaTeMaTH4YeCKOe
BEIpQKEHMUE,

00BSACHATH (hU3UUECKUe IMPOIEeCCHl W CBOWCTBA Tell, B TOM YHCIE W B
KOHTEKCTE CHUTyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
TIPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopo¥ Ha 1-2 m3ydeHHBIX CBONCTBA (PU3UYECKUX SIBICHWUH,
(U3nIECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

peliars pacu€THble 3aJadyd B 2—3 JAEUCTBUSA, HCIOJIB3YsS 3aKOHBI U
dbopMyIbl, cBsA3BIBAONIME (U3MUECKUE BENUYMHBI: Ha OCHOBE aHAIHA3a
YCIIOBHUS 3aZlaud 3alMCHIBATh KPAaTKOE YCIOBHE, BEIABIATH HEIOCTATOK
OaHHBIX IS pELIeHWs 3a1a4dy, BHIOMpaTh 3aKOHBI U (DOPMYJIBI,
HeoOXomuMBle UIsI €€ pelleHus,, NMPOBOAUTH pacdyéTel M CpaBHUBATH
MOJTyYeHHOE 3HaUeHUe (PU3NIEeCKON BeIIMUMHB] C U3BECTHBIMH JJaHHBIMHU;
pacro3HaBaTh IpoOJIeMBbl, KOTOpbIE MOXHO PEIIUTh IIPU HOMOIIH
(U3WIECKUX METOMOB, WCIONb3Ys OMNHUCAHUE MCCIENOBAHUSA, BBIACIATH
IIpOBepsieMOe TIPEANOIOKEeHNe, OLEHUBATh IPAaBUJIBHOCTH IOpPsiAKa
IIPOBEICHHUS MCCIIEIOBAHUS, AeNIaTh BBIBOIBI;

[IPOBOJIUTE ONBITHl 110 HaOMIOAEHUIO (U3WYECKUX SBICHHHA WM
(hHU3MYECKUX CBOUCTB Tel (KanuUIspHbIe SBIEHUS, 3aBUCUMOCTb JIaBIICHHUS
BO3/IyXa OT ero o6béMa, TeMIepaTypsl, CKOPOCTH IIPOIecca OCThIBAHUS H
HarpeBaHus IPH WM3JIyYEeHWH OT IIBETAa W3JIydaroulei (moryomaromeil)
IIOBEPXHOCTH, CKOPOCTh HCIApeHHUs BOJBl OT TEMIIEPATypPhl XKUIKOCTH U
[IoIagy €€ IIOBEPXHOCTH, »SJeKTpU3allds Tell U B3aUMOJIEHWCTBHE
SNIEKTPUYECKAX 3apsloB, B3aUMOJEHCTBHE IIOCTOSHHBIX MArHHTOB,



BUA3yaJIM3alisd MAarHUTHBIX [10J€¥ ITOCTOSIHHBIX MAarHUTOB, IEHCTBHS
MarHuTHOTO IOJIs Ha NPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMATHHUTA,
CBOWCTBA 3JIEKTPOJABUIATENs IIOCTOSHHOIO TOKA): (DOPMYJIHPOBATH
IIPOBEPsIEMbIE TPEATIONIOKEH S, COOUPATh YCTAHOBKY M3 IPENI0KEHHOTO
000py10BaHHS, OITUCHIBATE X0 OIBITA U ()OPMYIMPOBATH BBIBO/IBL
BBIIIOJIHATE ~ NPSMbIE  M3MEpPEHHS  TeMIIepaTyphl, OTHOCUTEIbHOM
BI&XXHOCTH BO3[yXa, CHJBI TOKa, HANpsSHKEHWS C UCIOIh30BAHUEM
aHaJIIOrOBBIX IIPUOOPOB M JATYMKOB (DHM3WUECKHX BENUYHH, CPABHHUBATEH
PE3yNBTaThl U3MEPEHUM C y4ETOM 3aJaHHON aBGCONMOTHON MOTrPENTHOCTH;
IIPOBOJUTH UCCTIEIOBAHNE 3aBUCUMOCTH OJTHOW (DU3MUECKON BETUYUHBI OT
APyrod C HCHONL30BAHMEM HPSIMBIX HM3MEPEHMH  (3aBUCHMOCTH
CONPOTHUBIECHUS IIPOBOAHMKA OT €ro JUIMHBI, IUIOLIAAH IIOTIEpedHOro
CEHYCHHUs U YIENBHOIO COIPOTUBIIEHHS BelllecTBa IPOBOAHUKA, CUIIBI TOKA,
MIYIIEro 4epe3 TMPOBOMHMK, OT HANpsDKeHHWS HA  IPOBOJHUKE,
WCCIIE/IOBaHUE  IIOCIENOBATEIbHOIO M MApaUIEIbHOT0 COeIMHEHMUi
IPOBOJHUKOB): IUIAHMPOBATH MCCIENOBAHUE, COOMpAaTh yCTAHOBKY W
BBITIOJIHATE M3MEPEHUs], CIelys IIPeJIOKEHHOMY IUIaHy, (MKCHpPOBAThH
PEe3ylbTaThl IONYYEHHOH 3aBHCHMOCTH B BHJE TabauIl W TrpaduKoB,
JlenaTh BEIBOJBI 110 pe3ysIbTaTaM HCCIIeOBAHUI;

IIPOBOJIUTh KOCBCHHbIC M3MEPEHMs (U3UUECKUX BeluuwH (yaenbHas
TCIUIOEMKOCTh ~ BEILIECTBA, CONPOTHBIEHWE IPOBOAHMKA, paboTa H
MOIIHOCTB 3JIEKTPUYECKOr0 TOKA): IJIaHMPOBaTh HM3MEpeHwWs, COOMpaTh
OKCTIEPUMEHTAIIBHYIO YCTAHOBKY, CJelysl MPelJIOKEHHON WHCTPYKIMHU,
BBIYUCIIATH 3HAaUEHUE BEIUIHHE;

co0JIroIaTh MpaByjia TEXHUKK O€30IIaCHOCTH MPH paboTe ¢ 1abopaTopHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh NPUHLMIELL JIEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKMX YCTPOMCTB C ONOpPOM HA HMX ONHCaHHsA (B TOM 4HCIE:
CHCTeMa OTOIUICHHs OMOB, IMIPOMETp, IapoBas TypOuHa, aMIiepMerp,
BOJIETMETP, CYETYMK OIJIEKTPUYECKON IHEPIUHU, 3IIEKTPOOCBETUTEIHHEIE
MpuOOPEI, HarpeBaTenbHbIe 3JIEKTPOIPUOOPE! (IPUMEPET), 3JIEKTPUYECKHE
IIPEOXPAHUTEIH, DIIEKTPOMATHUT, JIEKTPOIBUraTellb ITIOCTOSHHOTO TOKA),
UCIIONE3Ysl 3HAHWA O CBOMCTBax (DM3UYECKUX SIBICHHH W HEOOXOIMMEIE
(pu3mHeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA W H3MEPHUTEIBLHEBIE
npuOOpBEl IO CXeMaM M CXEMATUYHBIM PUCYHKAM (OKHIKOCTHBIM
TEPMOMETp, TEPMOC, IICUXPOMETP, TUI'POMETP, ABHUIaTelb BHYTPEHHETO
CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTABISATH CXEMBI B3JIEKTPHUECKUX



LIeTel C IOCNeN0BATeNbHBIM | TapaliebHBIM COeIMHEHHEM 3JIEMEHTOB,
pasnudast yCIIoBHbIE 0003HaUEHHs 3TIEMEHTOB 3JIEKTPHUYECKUX LIeIei;
NPUBOAUTE  NPUMEPHl  (HAXOAUTh HHGOPMAILMIO O  IIpUMepax)
[IPaKTUYECKOT0 HKCIIONE30BaHUSA (PU3UYECKUX 3HAHUN B ITOBCETHEBHOM
XXKU3HU 1 obecriedenus 6€30macHOCTH NpU OOpaIleHnH ¢ npudopamMu u
TEXHUYECKUMH YCTPOMCTBAMHM, COXPAaHEHHS 3[0POBbS M COOIIOINEHUS
HOPM 3KOJIOTHYECKOTr0 IIOBE/IEHNs B OKPYIKaIOIIel cpeje;

OCYIIECTBIATH IOUCK HHGOpPMAalUMK (DU3UYECKOTO COJIEpPIKAHWSI B
MuTepHere, HAa OCHOBE MMEIOIIUXCS 3HAHWHA W IYTEM CpPaBHCHHS
JOIOIHUTENBHBIX ~ HCTOYHHKOB  BBIICIATH WHGOPMALMIO, KOTOpas
SABIISIETCS IPOTHBOPEUUBOM WM MOXKET OBITH HEIOCTOBEPHON;
HWCIIONIB30BATh IIPU BBITIOJHEHUH Y4eOHBIX 3alaHuil HayYHO--IIOMYIISPHYIO
THTEPATypy  (U3UYECKOTO COMEPIKAHUS, CIPaBOYHBIE MaTepHalbL,
pecypcer cetu VIHTepHET, BlafeTh NpuéMaMyt KOHCIEKTHPOBAHMS TEKCTa,
npeobpasoBaHusl HHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B PYTYIO;
co3/[aBaTh COOCTBEHHbBIE IMCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHHS,
00o0mas WHPOPMAIMIO U3 HECKOJIBKAX WCTOYHHKOB (DH3MUECKOTO
COepXaHus, B TOM 4HCIe IyONMYHO IIPENCTABIATH PpE3YJILTAaThI
IPOEKTHOM WM HCCIENOBATENBCKON NEATENBHOCTH, TIPA 3TOM TPAMOTHO
MCIIOIb30BaTh M3YYCHHBIM MOHATUMHBEIA allapaT Kypca (QU3UKH,
COIIPOBOXKIATh BBICTYIUICHUE NIPE3eHTAIIUEH;

IpPY BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCICHOBAHUN (GHU3MYECKHX
IIPOIIECCOB  pACIpENENATh O00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
NIOCTaBJICHHBIMM 3a/la4aMH, CIIEUTH 3a BBIMTOJHEHHEM IUIAHA JEHCTBHM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILEHWBATh COOCTBEHHBIM BKIAN B
NEATENIBHOCTE I'PYIIIEI, BBICTPAUBATE KOMMYHHKATHBHOE B3aMMOJEHCTBHE,
IIPOSIBIISS TOTOBHOCTH pa3peliaTh KOH(IUKTEL

K xomiry oby4enus B 9 kaacce npeMeTHbIE pe3yIbTaTsl Ha 6a30BOM ypoBHE
TOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00YHArOIINXCS YMEHHMIA:

HCIIONB30BAThL IIOHATHS: CUCTeMa OTcuéra, MaTephaibHas TO4Ka,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXaHWYECKOIO ABIKEHH, Aedopmarius
(ynpyras, macTU4YecKas), TPeHHe, LEHTPOCTPEMHTENFHOE YCKOPEHHE,
HEBECOMOCThH U IIEPErpys3KH, LIEHTp TsDKeCTH, abCONIIOTHO TBEpIOE Tello,
LEHTp TSHKECTH TBEPIOIO Tella, paBHOBECHE, MEXaHWYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, 3JEKTPOMAarHUTHLIE BOJIHEI,
IIKajIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTD,
CIIEKTPBI MCITyCKaHHs Y IOIVIOIIeH s, anb(da-, 6eTa- U raMma-u3IydeHus,
W30TOIIBL, AIepHast 3HepreTHKa;



o pasnuyaTh sABJIE€HHs (PaBHOMEpPHOE W HEpaBHOMEPHOE IPSIMOJIMHENHOE
NBIDKEHHE, PAaBHOYCKOPDEHHOE IIPSMOJIMHEHHOE [BWKEHHE, CBOOOIHOE
nageHue TeJl, PABHOMEPHOE JBUXKEHUE II0 OKPY>XHOCTH, B3aHMOJIEHCTBHE
TeJl, PeaKTHBHOE JIBH)XKEHME, KojiebarenbHOe NBUIXKEHHE (3aTyxXarolue U
BBIHYXK[I€HHBIE KOJNeDaHWs), Pe30HAHC, BOJHOBOE JBMKEHHE, OTPaXKeHUE
3ByKa, NPSIMOJMHEHHOE DPACIPOCTPAHEHHUE, OTPAXKEHHE U IIPEIOMIIEHHE
CBETa, TI0JTHOE BHYTPEHHEE OTPa)KEHUE CBETa, pasiio)keHue Oeoro cBera B
CIEeKTp M CJIOXEHHe CIEeKTpallbHBIX IIBETOB, [UCIEPCHS CBETa,
€CTeCTBEHHAs PaJMOaKTHBHOCTh, BO3HMKHOBEHHE JIMHEHUATOTO CIIEKTpa
U3JTy4€HHUs) 110 OIMCAHUIO UX XapaKTePHBIX CBONCTB U HAa OCHOBE OIBITOB,
IEMOHCTPUPYIOIIUX JJaHHOE (PU3MUECKOE SBJIEHHE;

° paclo3HaBaThb IPOSBIEHHE U3YYEHHBIX (U3UYECKUX SABJICHHM B
OKpYyJKarollleM Mupe (B TOM umcie (QU3UYecKWe SBICHUS B IPUPOJIE:
IPUIMBEL U OTJIIMBEL, JABIKeHKE I1aHeT CONHEeYHO! CUCTEMBI, peaKTUBHOE
JBUKEHHE JKMBBIX OPraHHU3MOB, BOCIIPHATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSACEHUE, CEeHCMUYeCKUe BOJHBI, IyHaMH, 03X0, I[BETa Tell,
OITUYECKHE SBJIEHWS B IIpUpole, OUOJIOTHYecKoe IeHCTBHE BUIUMOTIO,
yIBTPa(UOIETOBOIO M PEHTIEHOBCKOTO W3JIYYeHHM, eCTeCTBEHHEIN
pPafgvOaKTUBHEIA (OH, KOCMHUYECKHE IIydW, pPaJHOaKTHBHOE W3JTyYeHHE
TIPUPOIHBIX MHHEPANOB, JEHCTBUE PAJUOAKTUBHBIX W3IyUeHHH Ha
OpraHm3M YeJOBeKa), IIPU 3TOM IEepeBOAUTH INPAKTUUECKYIO 3a1auy B
y4eOHy0, BBIIEIATh CYyLIECTBEHHBIE CBOMCTBa (NPH3HAKH) (U3HYECKUX
SIBJICHHIMA;

e OINMCBHIBATH U3YyUEHHBIE CBOMCTBA TENl U (DU3UUECKUE SIBIICHUS, UCIIOIB3Ys
¢bu3udeckre BeNWUMHBL (CpEOHSS W MTHOBEHHAs CKOPOCTh Tella IIPH
HEpaBHOMEPHOM [IBIKEHWH, YCKOpEHHWE, IepeMelleHHe, IIyTh, yIriIoBas
CKOPOCTB, CHJIa TPEHMs, CHla YIPYrOCTH, CHUJIa TSIKECTH, YCKOpPEHHE
cBOOOZHOTO IajieHus, Bec Tejla, WMILYJbC Telld, HUMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTh, IOTEHIMAaIbHAs OSHEPrus Tena,
MIOHSATOTO HAJ MOBEPXHOCTHIO 3€MIIM, IOTEHIHAIbHAS SHEPrHs CIKATOU
IpYXKUHBI, KUHETWYecKash OJHEeprus, IIONHAs MeXaHWdecKas OJHepIus,
IIepHOL ¥ YacToTa KojeOaHui, IIMHA BOIHEI, TPOMKOCTE 3ByKa M BEICOTA
TOHA, CKOPOCTh CBeTa, I10Ka3aTelb IPeIOMIIEHHUS Cpebl), IPH OIHUCAHHH
IPaBUIBHO TPAaKTOBAaTh (PUIUYECKUHA CMBICH HCIIOIB3YyEeMbIX BETHYUH,
00O3HaYeHUssT U EAMHUIBI (PUINUECKUX BEIUYUH, HAXOOUTH (OPMYJIBI,
CBSI3BIBAIONINE JAHHYI (U3UYECKYIO0 BEIMYUHY C JPYTMMH BEIUYHMHAMU,
CTPOUTH IPahUKX U3y9IEHHBIX 3aBUCUMOCTEN (DM3NIECKUX BEIIMYNH;

e XapaKTepu3oBaTh CBOMcTBa Tell, (U3MUECKHe SBJICHHWS M IIPOIECCHI,
WCIIONB3YSl 3aKOH COXPaHEHUS 3HEPIuH, 3aKOH BCEMHUPHOTO TATOTEHHS,



OPUHLIAI CYIEPIIO3UIMH CWUJI, INPUHIMI OTHOCHTEILHOCTH [ anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWsI UMILYJIbca, 3aKOHBI OTPaXKEHHS U
NIPEJIOMITEHHS CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOTO ¥ MaCCOBOTO YUCE
IPU SIICPHBIX PEaKLUsX, IIPU 5TOM [aBaTh CJIOBECHYIO (HDOPMYIHUPOBKY
3aKOHa U 3allMCHIBATh €0 MAaTeMAaTUIECKOe BEIPAIKEHHE;

00BACHATE (U3MYECKUe MPOIECCHl ¥ CBOMCTBA TEN, B TOM YHCIE W B
KOHTEKCTe CUTYyalliit IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATE
IIPUYUHHO--CIIEICTBEHHBIE  CBS3M, CTPOUThH OO0BACHEHHWe U3 2-3
JIOTHYECKUX INaroB C OIOPOW Ha 2—3 M3Y4EHHBIX CBOMCTBa (H3UYECKUX
SIBIICHKM, QU3NUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pemats pacu€THeIE 3amadM (ONMpaloIIUecs Ha CHUCTEMY U3 2-3
YpaBHEHHU#), UCIIONB3Ys 3aKOHEI ¥ (GOPMYIIbI, CBI3BIBAIONIME HU3HUECKHE
BEIMYMHBI: Ha OCHOBE aHaluM3a YCJIOBMS 3aJayd 3allUCHIBATH KPATKOE
YCIIOBHE, BBISBIISATE HEIOCTAIOIIME WIIM M3OBITOYHEBIE JaHHbLIE, BEIOMPATH
3aKOHBI ¥ (DOPMYIIBI, HEOOXOAUMBIE AJISI PEIIeHHUs, TPOBOUTE PACUETEI U
OLEHUBATh  PEATMCTHYHOCTh IIOJY4EHHOro 3Ha4deHus (GHU3MIECKOM
BEJIMYUHEI,

pacrmosHaBaTh IPOONEMBI, KOTOpble MOXKHO pELIMTH IpY IIOMOIIH
(QU3MYECKUX METOIOB, WCIIONL3Ys OIWCAHWE HMCCIIENOBAHUS, BBIICIATH
IpoBepsieMoe  TIPEMINONI0KEHHEe, OLEHUBATh IMPABMIBHOCTE IMOPSIKA
IIPOBE/ICHUs ~ MCCIIENOBaHMs, [eaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOAEHUN U OIIBITOB,;

IPOBOJUTE OMNBITEL IO HaOmoIeHUI0 GUINYECKUX SBICHUN UIu
Qu3nIecKux CBOMCTB Tenl (M3ydeHHe BTOPOro 3akoHa HeloToHa, 3akoHa
COXpaHEHHs] SHEPIWH, 3aBUCUMOCTb Iepuofa KonebaHwuit MpYyKMHHOIO
MasTHHKA OT MacChl I'pPy3a U JXECTKOCTU IPYKUHBI U HE3aBUCHMOCTL OT
aMILTATYIBI MaJbIX KolneOaHuii, IpsAMOIMHEITHOE PACIIPOCTPAaHEHHE CBETA,
pasnoxenue Oenoro ceera B CIEKTP, U3yUeHUE CBOHCTB M300pa)KeHUs B
TUIOCKOM 3€epKalle M CBOMCTB M300paxkeHHs IpeaMmera B cobuparoieit
JIMH3€, HAONIONEHHE CIUIOMIHBIX ¥ JTMHEMYaTHIX CHEKTPOB W3JIyYeHMs):
CaMOCTOSTEIbHO  COOMpaTh YCTAaHOBKY ®3 M30BITOYHOrO Habopa
o0opynoBaHMs, ONMCEIBATE  XOJ OIBITA ¥ €ro  pe3yibTaThl,
(hopMyIHpPOBaTh BEIBOIBI;

IIPOBOJUTE IIPYU HEOOXOMMMOCTH CEPUIO IPAMBIX U3MEpPEeHHUH, Ompeerss
CpefiHee 3Ha4YEHHE M3MEpsIeMOl BelWduHBl ((POKyCHOE pacCTOsHUE
cobuparomieil JIuH3BI), OOOCHOBBIBATH BBEIOOpP crocoba H3MepeHHs
(m3mepurensHOro Mmpubdopa);

IIPOBOJWTH HCCIIEJOBaHUME 3aBACHMOCTEH (U3WYECKMX BENWYUH C
WCIIOJh30BaHUEM IIPAMBIX H3MEpeHWH (3aBHUCHUMOCTE IIyTH OT BpeMEHH



IIPA PaBHOYCKOPEHHOM JIBM)KEHHMM 0O€3 HadalbHOM CKOPOCTH, INEPHUOJA
KoJIe0aHUM MaTeMaTH4eCKOro MasTHHUKa OT JJIMHBI HUTH, 3aBMCHMOCTHU
yria OTpa)KeHWs CBeTa OT yIJia MajJeHHs W yria IpejoMJIeHUS OT yria
NaJeHus1): IUIAaHUPOBATh HCCIENOBAaHWE, CaMOCTOSATEIBHO COOMpPATH
YCTaHOBKY, (DUKCHUpPOBaTH pe3yIbTaThl IOJTYYEHHOM 3aBHCHUMOCTH
(U3MUEeCKUX BENWYMH B BuAe TaONMIl ¥ rpaduKoB, H€NaTh BBIBOILI II0
pe3yibTaraM UCCieq0oBaHus;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHUs (HU3NHEeCKUX BeTHUUH (cpeiHss
CKOpPOCTh M YCKOpEHHE Tela IIpH pPaBHOYCKOPEHHOM JBI)KEHHH,
YCKOpEeHHE CBOOOJHOIO IaJeHus, JKECTKOCTh NPYKUHBI, KO3 GHUIIHEHT
TPEHUs CKOJBXKEHMS, MexaHudeckas padoTa M MOIIHOCTh, 4acToTa U
Iepuo], KoleOaHWiM MaTeMaTH4YecKoro M NPYKUHHOTO MasTHHKOB,
ONTHYECKas Cuaa coOHWpaiolled JMH3bI, pagUOaKTUBHEIA  (HOH):
IIAHUPOBATh M3MEPEHHs, COOMpAaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BEIIIOJTHATE U3MEPEHMS, CIENys NPEJIOKEHHON MHCTPYKIIUH, BEIYUCIIATE
3HaY€HWE BEIUYMHBI U aHATU3UPOBATH IIOJIyUEeHHBIE Pe3yIbTaThl C YUETOM
3alaHHOU IOTPELIHOCTH U3MEPEHUIA;

co0iro1aTh TIpaBUila TeXHUKU Oe30IacHOCTH Mpu paboTe ¢ 1abopaTopHbEIM
o0opyoBaHuEM;

pasjau4aTk OCHOBHBIE IIPU3HAKUA U3YUYEHHBIX (U3UYECKHX MOJeei:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPHOE TeNO, TOYEYHBIM HCTOYHMK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHas MOZeNb aroMa, HYKIOHHAas
MO/IeJIb aTOMHOTO SI/1pa;

XapaKTEepU30BaTh IPHHIUILI JIEHUCTBUS U3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOW Ha UX omnucaHus (B TOM YHUCIE:
CIIMIAOMETP, NAaTYUKU IIOJIOKEHUs, PACCTOSHUSA M YCKOpPEHHs, pakeTa,
9XOJIOT, OUKH, I[EpPUCKOI, QoToanmnapar, OINTUYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JO3UMETp, KaMepa BuibcoHa), HCIONB3Ys 3HAHUS O
cBoMicTBax  (M3MYECKUX SBICHUM H  HeoOXomuMele GHU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBl U CXEMaTUYHbIE PUCYHKHU HU3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPHUOOPOB M TEXHOJIOTHYECKUX IIPOLIECCOB
IIpU pElIeHUH Y4eOHO--IIPaKTHUYEeCKUX 3a/lad, ONTHYECKHE CXEMBl i
MIOCTPOEHHUs U300pakeHUH B IJIOCKOM 3epKajle U coOuparoleil InH3e;
IPUBOAUTH  NpPUMEPBl  (HAXOAUTh  MHPOpPMALMIO O  IIPUMEpax)
MIPAKTUYECKOIO0 MCIIOIB30BAHUS (PU3NUECKUMX 3HAHUM B TOBCEIHEBHOU
XKHU3HM 1711 obecriedeHust 0e30MacHOCTH NpH oOpalleHuu ¢ npubopamu U
TeXHUYECKUMU YCTPONCTBAMU, COXpPaHEHHsS 310pPOBbSI U COOIOIEeHUS
HOPM 3KOJIOTMUYECKOT0 TIOBEIEHUsI B OKPYKAIOIIEH cpejie;



OCYIIECTBIIATE  [OMCK HH(OPMAIUU (QU3KHIECKOTO CONECPIKAHUS B
HnTepHeTe, caMOCTOATENEHO OPMYIHPYS TIOUCKOBBII 3aIpoC, HAXOMUTH
IIyTH ONPEJEIIEHNS JOCTOBEPHOCTH IIOMYYEHHOM MHPOPMAINE HA OCHOBE
UMEIOIIUXCS 3HAHUM ¥ JOIIOIHUTEIBHBIX HCTOYHUKOB,

WCIIONIB30BATh IIPU BBINONHEHUY YyUeOHBIX 3aJaHUN HAyYIHO--TIOYISPHYO
TUTEPaTypy — (HU3UIECKOTO  CONEPIKAHMS, CIPABOYHBIE MaTepHalsl,
pecypcel cetn MIHTepHET, BilafeTh NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpasoBaHus HEOPMATINHT U3 OHOM 3HAKOBOH CHCTEMEI B ApYTYIo;

co3JaBaTh COOCTBEHHBIE IIHCHMEHHbBIE W YCTHBIE COOOINEHMS HA OCHOBE
MH(QOPMALMY U3 HECKOIBKHX HCTOYHMKOB (DM3MYECKOrO COIEpIKaHus,
yOIMYHO MPEICTaBIATE Pe3y/IbTaThl MPOEKTHOMN HITH HCCIIe[0BaTeNhCKOI
ACATENBHOCTH, IPH 9TOM TIPaMOTHO  HCIIONB30BATh  H3y4eHHEI
MOHATUHHEIN allapar W3y4aeMoro pasfena (U3UKA M COIPOBOXIATE

BBICTYIJICHHE IpeseHTalued ¢ y4€roM ocobeHHOCTed ayauTopun
CBEPCTHUKOB.
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