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MOACHHUTEJBbHASA 3ATNMACKA

Ilporpamma mo du3MKe Ha ypoBHE OCHOBHOTO oOIIero oOpa3oBaHHs
COCTAB/ICHA Ha OCHOBE MOJIOKeHU M TpeOOBaHUM K pe3ynbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH o0pa3oBaTeNbHOH NPOrpaMMbl, NPEACTABICHHBIX B
OI'OC 000, a Taxke ¢ yu€ToM denepanbHoil paboyeil IporpaMMEel BOCIIUTAHUSA K
Konuenmuu npenogaBanus ydeGHoro npeamera « Pusukay.

CopepxaHue nporpaMmbl MO  (PH3UKE HarpaBleHO Ha (GOpMHUpOBaHHE
€CTECTBEHHOHAYYHOH T'PaMOTHOCTH O00Yy4alINUXCH U OPraHU3allui0 H3yueHHUS
¢u3uMKM Ha JOeATeNBHOCTHOH ocHoBe. B mporpamme mo (u3suke yuuTbIBAIOTCA
BO3MOXHOCTH y4eOHOro mpenmera B peanuzanuu tpedomanuii ®I'OC 000 k
IUIAHKPYEMBIM THYHOCTHRIM M METaNpeAMETHBIM pe3yibTaTaM o0ydeHHs, a TaKkxKe
MEXTIPEJIMETHBIE CBA3M €CTeCTBEHHOHAYYHBIX YYeOHBIX IpEeAMETOB Ha YPOBHE
OCHOBHOTO 0b11ero obpazoBaHusl.

[Tporpamma mo $u3MKe yCTaHABIUBAET pacnpeie/NeHue y4eOHoro Marepuana
no rojam o0ydeHus (o Kiaccam), pemiaracT NPUMEPHYIO IIOCIEA0BATEIBHOCTD
H3y4EHUs] TEM, OCHOBAHHYIO HA JIOTHKE pasBHTHS MPEIMETHOTO COACPKAHHA U
yyéTe BO3PACTHBIX 0coOeHHOCTeH o0yqaromuxcs.

IMporpamma mo ¢u3nKe paspaboTaHa ¢ UEITBIO OKA3aHUS METOJHYECKOMN
MOMOIIM YYATENIO B CO3aHHH paboued IporpaMMel 1o y4eGHOMY TIpeAMETY.

DU3NKa ABIAETCS CUCTEMOOOPA3YIOUTNM Uil €CTECTBEHHOHAYYHBIX YueOHBIX
IPEe/IMETOB, TMOCKONBKY (JM3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U
SBIECHUM, H3y4yaeMBIX XuUMHeH, OuWosoruel, acTpoHoMMed H Qu3nuecKon
reorpadueii, BHOCMT BKJag B €CTECTBEHHOHay4HYIO KapTHHY MHDA,
NpenocTaBaser Haubomee sCHbC OOpaslbl TIPUMEHEHHSA HAYYHOTO METoAd
NO3HAHMUS, TO €CTh CIIOC00a MOIYy4YeHUs JOCTOBEPHHBIX 3HAHWH O MHpE.

OnHa U3 IIaBHEIX 33724 (GH3WYecKore o0pa3oBaHuUA B CTPYKType oOmiero
00pa3oBaHus COCTOMT B (OPMHPOBAHHM E€CTECTBEHHOHAYYHOH TIPAMOTHOCTH U
YHTEpeca K Hayke y oOydaromuxcs.

Usyyenre ¢usuku Ha OGa3oBOM ypOBHE IPEAMONAraeT OBNA/ICHUE
CHEAYIOUIMMH KOMIETEHTHOCTAMM, XapaKTEPH3YIOWUMH E€CTECTBEHHOHAYUHYHO
TPAMOTHOCTb!:

» Hay4YHO OOBACHSTH ABIECHMS,

» OLIEHMBAThL H MOHUMATH OCOOEHHOCTH HAyUYHOI'O UCCIICIOBAHMS,

¢ HMHTCPNPETHPOBATH  JAHHblE W  HCIONB30BATH  HAY4HBIE
IOKa3aTeIsCTRA AJIS OMYYeHHs BbIBOJOB.

Llemn wusyyeHns (U3MKM Ha YPOBHE OCHOBHOTO 0O0IIero o0pazoBaHus
onpefenensl B KoHuenuuu npenogasaHus y4uefHoro mnpeamera «Dusuxa» B
obpasoBaTenbHBIX  opraHusammax Poccuiickol  @enepaimy, peanusyromux
OCHOBHBIE 00OLIE0Opa30oBaTENbHBIE NPOrPaMMBlL, YTBEPKIAEHHOH  pPEIICHHEM



Konnerny Munuctepersa npocsetieHus Pocculickol @epepanyi (IIpoToKon oT 3
nexabpsa 2019 r. Ne IIK4Bn).
Iean u3y4eHust GUIHKH:

npuoOpeTeHHe HWHTepeca M CTPEMIICHUS OOydalomuXcs K HAYYHOMY
U3YYEHHUIO NPHPOJRI, Pa3BHTHE WX MHTEIEKTYalIbHBIX M TBOPYECKHX
CIIoCcODHOCTEH,

pa3BUTHE MPEeACTaBIEHUN O HAYUYHOM MeTOJE NO3HaHUsA ¥ (QOPMHpPOBaHKeE
UCCIIEAOBATENLCKOrO OTHOLIEHHS K OKpY KalOLUM sIBIEHWUSM;
opMUpOBAHUE HAYUYHOTO MHPOBO33PEHHSI KaK pesyabTaTa H3Y4YeHHS
OCHOB CTPOEHUS MaTepud U QYHJAMEHTANBHbIX 3aKOHOB (PU3UKM;
GopMUpOBaHHE MpPEACTaBIECHUA © pOTM (QHU3MKU IS Pa3sBUTHA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pPa3BHTHE  IPEACTaBJISHHH O  BO3MOXHBIX  cdepax  Oyanymiei
npogeccHOHabHOH JEATENBHOCTH, CBI3aHHON ¢ (M3MKOH, MOArOTOBKA K
JanbHeHIIEMY OOYHEHHUIO B 3TOM HalpaBIeHHH.

I[OCTH}KCHHC 3TUX MeJeH nIporpaMmbl 110 cbnamce Ha YPOBHC OCHOBHOTO
061].[61"0 06pa30BaHPIﬂ obecrieynBaeTCs PELICHUEM CIIEAYIONINX 3aaaY4:

npuobpeTeHUe 3HAHUH O JUCKPETHOM CTPOEHHMHM  BEIECTBA, O
MEeXaHUYEeCKUX, TEIIOBBIX, JNEKTPUHECKHX, MATHUTHBIX W KBAHTOBBIX
ABJICHUAX;

npuobpeTeHne yMEHUH ONMUCHIBATH U OOBSACHATH (PU3UUECKUE ABICHHUS C
YICTIOJIE30BAHUEM [T0IYUEHHBIX 3HAHHH;

OCBOCHHE METOJOB peEIIEHUs NPOCTEHUINX pacuy€THBIX 3aJa4 ¢
HCTOAB30BaHUEM (pu3HYeCcKUx MOJENeH, TBOPUYECKUX o
IPaKTHKOOPHEHTHPOBAHHBIX 3a7au;

pa3BUTHE YMEHUH HaAOMOIaTh IPUPOIHLIC SBJICHUS H BBIIOIHATH OIBITHI,
nabopaTtopHble padOTBI M 3KCHEPUMEHTABHBIE HCCIEIOBAHUA C
MCIIOJIb30BaHUEM U3MEDPUTENBHBIX IPHOOPOB;

OCBOeHHe MpHEMOB paboTel ¢ MHGOpMaUMed (QU3HYECKOro COIEpIKaHuUA,
BKUTIOUAA MH(MOPMALIUIO O COBPEMEHHBIX AOCTIDKEHUAX (U3HKH, aHAIN3 U
KPUTHYECKOE OLEHUBaHUEe HHOpMaLUH;

3HAKOMCTBO €O cepamu rpodecCHOHATLHON AesSTENbHOCTH, CBA3aHHBIMH
¢ ¢U3MKOH, U COBPEMEHHBIMH TEXHOJOTHUAMM, OCHOBAHHBIMU Ha
JOCTHKEHUSAX (PU3NHUECKON HayKH.

Ha unsyuenne ¢um3uxu (0a3oBRil ypOBEeHb) Ha YPOBHE OCHOBHOIO 00LIETO

o0paszoBanus oTBoAuTcs 238 uacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJieN0), B 3
knacce — 68 yacoB (2 yaca B Hefelno), B 9 knacce — 102 gaca (3 qaca B HeJemno).

Ilpennaraemsiii B nporpaMme no (pusnke nepedeHs aabopaTopHBIX paboT u
OIILITOB HOCHT PEKOMEHAATEIBHBIN XapaKTep, YIUTeNb AenaeT BEIOOp IIpoBeAcHUS



nabopatopHeix paboT M ONBITOB ¢ y4€TOM HHAWBHAYANbHBIX ocobeHHOocTel
o0yHaloluxcs, CIUCKa YKCMEepUMEHTaAbHBIX 3aJaHil, NpeJlaraéMbIX B paMKax
OCHOBHOTO FOCYAAapCTBEHHOI 0 3K3aMeHa no Gusmke.



COAEPXAHUE OBYYEHUSA
7 KJIACC

Pazgea 1. @u3uKa H e poab B NOIHAHHH OKPY:KAIOIIEr0 MHpa.

®uznka — Hayka o npupoe. SsnaeHus npHponsl. PU3WYecKHe SIBICHHUS:
MeXaHU4YECKHe, TeIUTOBLIE, JIEKTPUYECKHE, MaTHUTHbBIE, CBETOBbIE, 3BYKOBEIE,

Ddusnueckue BenuuuHbL Y3Mmepenne ¢uzuueckux BenuuuH. Dusmueckue
npubopsl. [lorpeliHocTs H3MepeHHi. MexayHapoaHas cicTeMa eAHHIL

Kak ¢musuka #U HApyrue ecTeCTBEHHBIE HAyKH M3Y4YaroT MNPHPOAY.
EcTecTBeHHOHAYUHEIH MeTOJ MMO3HaHWA: HaONIoeHWe, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BEIABMKEHUE CUTOTE3, IKCIIEPHUMEHT IO NPOBEPKE TUNOTe3, 0OBACHEHUE
Habmoaaemoro apieHuA. Onucanye QU3NIECKUX SBICHUHN C IIOMOLIBIO MOJAEIEH.

HAemoncmpayuu.

1. Mexanudeckue, TEIUIOBBIE, 3JIEKTPUYECKUE, MAarHHTHBIE, CBETOBBIE

SBIICHHSL.
2. ®usnueckue MpubOpPsl U MpoLEAYpa MPAMBIX U3MEPEHUH aHAJIONOBBIM M
(P POBEIM APUOOPOM.
Jlabopamoprnuie pabomot u onsintst.
1. OrnpezneneHye HeHbl JeNeHHS MIKAIbl U3MEPUTEILHOrO Npubopa.
2. H3mepeHue pacCTOSHUM.
3. Hzmepenue 00bEMa XUAKOCTH U TBEPAOTO TENA.
4. OmpeaeneHne pasMEPOB MANLIX TeEL
5. UsMmepenne teMmmepatypel IPH NOMOLIM XHIKOCTHOTO TepMOMeETpa M
JlaTYUKa TeMIIepaTyphl.

6. IIpoBeneHue McclnenoBaHUS MO NPOBEPKE THIOTE3bI: HANBHOCTH NOJETa
LIapuKa, MyIIeHHOTO TOPH30HTANBHO, TeM Oonblie, 4eM Golbille BBHICOTA
IycKa.

Paznen 2. IleppoHadyaibHbIC CBCACHHSA O CTPOCHHH BEIECTBA.

Crpoenne BeliecTBa: AaTOMBl W MOJEKYJIb, HX pa3mepsl. ONbITHL,
JIOKa3bIBAIOIIME NUCKPETHOE CTPOEHHE BEIUECTBA,

Hewkenre uacTul BellecTBa. CBS3b CKOPOCTH MABWKEHHUS 4YacTHL ¢©
Temieparypoil. bpoyHoBckoe aBmxeHue, auddysus. BszaumoaelicTBue 4acTHI
BELIECTBA: IPUTHKEHHE U OTTaIKUBaHKE,

ArperaTHele COCTOSHUS BEHIECTBA: CTPOEHHE Ta30B, JKUJAKOCTEH M TBEPMABIX
(kpucTaIYeckux) Tes. B3auMoCBA3L MEXAY CBONCTBAMH BEIECTB B PasHBIX
ArperaTHBIX COCTOSIHHAX M MX aTOMHOMOJIEKYJISPHBIM CTpo¢HHEM. OCo0eHHOCTH
arperaTHbIX COCTOSHHH BOJIbI,

Hemoncmpayuun.

1. HabmoneHue 6poyHOBCKOTO ABMDKEHUSA.



2. Habmoxenue nuddysuun.
3. HaGmionenue — sBieHHHM,  OOBACHAIONIMXCA — OPUTOKEHUEM  HIH
OTTaJIKMBAHUEM YacTHI] BELLECTBA.

Jabopamopusie pabomot u onsimot.

1. OueHka jauamerpa aToMa METOAOM PANOB (C  HCHOJIB30BAHUEM

dororpaduii).

2. OnwiTel 0 HAOMOASHUIO TEMIOBOTO PACIIMPEHIS I'a30B.

3. OneITE IO 0OHAPYKEHUIO AEHCTBUA CUJI MOJIEKYIAPHOTO NPHTSKEHHUS.

Pazaen 3. /IpH:KeHHe H B3aHMOREHCTBHE TeJl.

Mexanuyeckoe OBH)KEHHE. PaBHOMEpHOE M HEpPABHOMEPHOE IBHXKEHHE.
Cropocte. CpefHSsA CKOPOCTH IIPH HEPaBHOMEPHOM IABHXKEHHMH. Pacuér myTH u
BpPEMEHU JIBUKEHU.

SlBneHue WHepLMH. 3aKOH HHeplUu. B3auMojeiicTBHe Tel KakK IpHYHHE
H3MeHeHus CKOpPOCTH JBMKeHHs Ten. Macca Kak Mepa HHEpPTHOCTH Tela.
ITnoTHocTh BemiecTBa. CBA3b IUIOTHOCTH € KONMYECTBOM MOJIEKY] B eIUHHLE
00BEMa BellleCTBa.

Cuna xak XapaKTepHCTHKa B3auMOJeHCTBHs Tell. Cuaa ynpyrocTu U 3aKoH
['yka. M3mepenue CUNBl ¢ MOMOILIBKY AUHAMOMETPA. SIBJIEHHE TATOTCHHS M CHIIA
Tsokect. CHIIa TSDKECTH Ha APYIUX IiaHeTax. Bec tena. HeBecomocts. Cnoxedue
CHJI, HAampaBJeHHbIX Mo OfHOH mpsMoi. PaBHonelicTBylomas cun. Cuna TpeHMs.
Tpenue ckonbxedHs ¥ TpeHUE NIOKO. TpeHne B NIpUPOJE B TEXHHKE.

Hemoncmpayuu.

HabmoaeHrue MEXaHHYECKOTC ABMKEHUA TEla.

M3MepeHue cKOpOCTH IIPSIMOIUHEAHOTO JBHUKEHHS.

HabmoieHne ABIeHNA HHEPLIUY.

HabaroneHue uaMeHEHMs CKOPOCTH IIPU B3aMMOJEHCTBUU TEIL.

CpaBHeHUE Mace IO B3aUMOACHCTBUIO TEJL.

CrnoxeHre CHJl, HAIIPaBIEeHHBIX O OAHOM IIpAMOiA.

Haﬁopamopnue patomot u onsinbl.

1. Omnpenenenue CKOpOCTH PaBHOMEPHOrO JBIKEHHA (IIapWKa B XUAKOCTH,
MOJIEJTH BIEKTPUUECKOTO aBTOMOOHKIIA U TaK Jajee).

2. Onpefenenne cpefHell CKOPOCTH CKOIBXKEHUs! OpyCKa WM LIapHKa I10
HaKJIOHHOMN MIIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOro Tela.

4. OIBITBL, AEMOHCTPHPYIOILHE 3aBHCUMOCTH PacTsHKeHHA (Aedopmanuu)
TIPY>XHHEI OT NPHIO0KEHHOH CUITBL

5. ONBITEL, JEeMOHCTPUPYIOIIHE 3aBUCHMOCTE CHJIB! TPEHHs CKONBXKEHHS OT
BECa TeJa H XapaKTepa COMPHKACAIOLMXC MOBEPXHOCTEH.

Pasznea 4. JlapneHne TBEPABIX Tel, s KHAKOCTEH H ra3oB.

I U A



Hasnenne, CrnocoObl yMEHBIIEHUS M yBEIUYCHUS AaBieHus. JasneHue rasa.
3aBUCHMOCTh AaBJIeHWS rasa oT obbéma, TemmepaTypbl. Ilepemaua nasnenus
TBEPABIMY TENaMH, XHIAKOCTSIMM © rasami. 3akoH Ilackans. Ilnesmarvueckue
MAUIMHBL. 3aBUCHMOCTh JaBNEHHA >KHAKOCTH OT miyOuHBL I'HapocTaTHYecKHi
napanokc. Coobmaromuecs cocyasl. [ MapaBIHIeCKHe MEXaHHU3MEI.

AtMocdepa 3eMin u atMocdepHoe nasieHue. IIpHYMHEI CyIIeCTBOBAHUS
Bo3ayHod obGomouku 3emiu. Onpir Toppuuenm. M3meperue atMmochepHOro
JaBIeHKd. 3aBUCHMOCTL aTMOC(EPHOIo AABJIEHUs OT BBICOTEI HaJl YPOBHEM MOPS.
TIpuGops! M1 U3MepeHuss aTMOC(EPHOTO JaBICHNA.

JleficTBUE KUAKOCTH ¥ ra3a Ha Norpyx&HHoe B HUX Teno. Bertankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [Inapanue ten. Bosayxomnapanue.

Hemoucmpayuu.
3aBHCHMOCTD AABJIEHUS ra3a OT TEMIIEpAaTyphbl.

[lepenada faBIEHUS KUAKOCTBIO H Ta30M.

Coobmaromuecs cocyIbl.

I'mapasnuyeckyi nmpecc.

ITposiBneHne ACHCTBUSA aTMOC(EPHOTO JaBIEHHUA.

3aBUCUMOCTh BBITANKHBAIOIIEH cuibl OT 00BEMa MOTpYXKEHHOH HacTH
TeJa U IUIOTHOCTH XXUIKOCTH.

PaBeHCTBO BHITAIKUBAIOIIEH CHJIBI BECY BRITECHEHHOH XKHUAKOCTH.
VenoBue MaBaHus TeNl: IUIaBaHWe WIM HOIPYXEHHE Tell B 3aBUCHMOCTH
OT COOTHOIIEHHUA UIOTHOCTEMN TeNa U KHAKOCTH.

Jlabopamopuuie pabomet u onsimol.

1. HUccnenosanue 3aBHCUMOCTH Beca Tela B BOJE 0T 00bEMa NOrpyEHHOH B
KHUJKOCTE YaCcTH Tela.

2. Onpenenerue BBITAIKHBAOLIEH CUNBL, OEHCTBYIOIEH Ha  Telo,
NOTPYKEHHOE B XKHIAKOCTb.

3. IIpoBepka HE3ABHCHMOCTH BHITANKUBAIOIEH CHIIBI, ACHCTBYIOLLEH Ha TENO
B JKUJKOCTH, OT MaCCEI TeJla.

4. OnBITE, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKUBAIOIUEH CHIIBL,
neficTByronlell Ha TeJNO0 B JKAAKOCTH, OT 00BEMa HOrPYXEHHOH B
HKHUAKOCTH YACTH T€Na ¥ OT INIOTHOCTH XKHAKOCTH.

5. KoHcTpyupoBaHHe apeoMeTpa WM KOHCTPYHMPOBaHHE JIOAKH H
onpeaeneHue e€ rpy3onoabEMHOCTH. '

Paznen 5. PaGoTa 1 MOIIHOCTE. JHEPIUst,

Mexanunueckas pabota. MOIIHOCTE.

[IpocThle MEXAaHW3MEL: pbluar, ONOK, HAKIOHHAs IUIOCKOCTh. llpaBuno

paBHOBecHMsl pbidara. lIpuMeHeHMe NpaBHla PaBHOBECHsI pblyara X OJIOKy.

U ot

=~



«3onoroe npasuno» MexaHukd. KIIJI npocteix mexanumamos. [Ipocthie
MEXaHU3MB! B OBITY ¥ TEXHUKE.

Mexanuueckas »Heprus. KHHeTHYecKas M [OTECHUMANbHAs JSHEPIH.
TIpeBpalenye oIHOTO BHIA MEXaHUYESCKON 3HEPrHH B APYIoil. 3aKOH COXPAHEHHUA
IHEPrud B MEXAHHUKE.

Hemoncmpayuu.

1. [IpuMepEI MPOCTBIX MEXaHU3MOB.

Jabopamopubie pabombr u onsimsi.

1. Onpenenerue paboThl CHIBI TPEHHS IIPH PABHOMEPHOM JBIDKEHHH Teja

IO TOPU3OHTAIIBHON MOBEPXHOCTH.
2. HccrmemoBaHue yCJIIOBUM paBHOBECUS phiyara.
3. HUamepenue KIIJI HaxmOHHOM MIOCKOCTH.

4. HWsydeHMe 3aKOHA COXPaHEHUA MEXaHHYECKOI SHEPIHH.
8 KJIACC

Pa3aea 6. Temiosbie ABJICHHA.

OCHOBHBIE TIOJIOXKCHUSI MOJEKYISIPHO-KHHETHYECKOH TEOPUHM CTPOEHUs
pemecTBa. Macca M pasMepsl aTOMOB U MoJiekyd. OIBITEL, MOATBEPXAAIOLIKE
OCHOBHBIE IIOIOKEHUS MOIEKYIIPHOKHRETHHECKOH TEOPHH.

Mogenu TBEPAOro, JKUAKOrO M Ta3o00pa3sHOT0 COCTOAHHM BELIECTBA.
Kpucraumueckue u amopdHbie Tena. OObsACHEHME CBOWCTB ra3oB, XKHUAKOCTEH H
TBEPABIX TEM Ha OCHOBE TONOXEHHH MONEKYJNAPHO-KUHETHYECKOH TEOpUH.
CmauuBaHde ¥ KanWUIIpHEbIe aBiaceHus. Temnosoe paciipeHHe U CKaTue.

Temnepatypa. CBi3p TEMIEpaTypsl CO CKOPOCTBIO TEIUIOBOTO ABHXCHHA
yacThl. BayTpenuss sHeprui. Crnocobbl H3MeHEHHS BHYTPEHHEH 3SHEpruH:
Temionepeaaya M coBeplUeHHe  padoThl. Bue TeTIonepeaain:
TEILIOIPOBOJIHOCTD, KOHBEKIIHS, U3IIyYCHHE.

KonuuecTBo TEmNoThL. YAenbHas TEIoEMKOCTh BEHIECTBA. TemoodMeH U
TEIUIOBOE¢ paBHOBECHe. YpaBHeHHe Tenjosoro Oananca. llnaBnenue o
OTBepAcBaHHe KPUCTAUIMYECKHX BEUIeCTB. YJeNbHAs TeIUIOTa IUIaBICHHS.
[NapooGpasosanne W KoHaeHcanws. Mcmapenue. Kunenune. YienbHas Temnota
napooOpa3oBadua. 3aBHCHMOCTb TEMIIEPATYpbl KMIEHHMS OT aTMOC(epHOro
IaBIIECHUS.

BiaxHOCTE BO3yXa.

DHeprus TOIUMBA. Y JeJbHAA TEMIOTA CTOPaHUAL.

ITpunudnsl paboThl TemmoBex Asuratesiei KILZ{ TemnoBoro AsvraTens.
TennoBeIe ABUraTENRY U 3aLUNATA OKPYXKAIOEH Cpelibl.

3aKk0H COXpaHeHHs ¥ MPEBPALLEHHs 3HEPT UM B TEIUIOBBIX NPOLIECCaX.

Hemoncmpayuu.

1. HabmoneHue OpoyHOBCKOrO NBHIKCHHUS.



Habmonenue auddyzun.

Ha6moaeHne sBieHU# cMavYuBaHUA U KallWJUISPHBIX SBIIEHMH.
HabnroaeHne TemoBoro pacliupeHus Tell.

M3MeHeHUe OaBleHMA raza NpH W3MeHeHHH o0bEMa ¥ HarpeBaHWU WM
OXJTAKJICHHU.

[IpaBuna UsMepeHus TeMIlepaTyphL.

Buas! Ternomnepeaayu.

OxnaxaeHue MpU COBepLIEHUU padoThl.

HarpeBaHue mpH coBepIIeHHH paboThl BHEITHUMHU CHJIaMH.

10. CpaBHEHUE TEIUIOEMKOCTEH pa3TUUHBIX BELIECTB.

11. Habnroaenne kuneHus.

12. HabmoaeHue oCTOAHCTBA TEMITEPATYPhl TPY THIABIEHNH.

13. Mojenu TemiIoBbIX ABUIaTENESH.

Jlabopamopuste pabomst 1 onbimol.

1. OmneITH O OGHAPYHEHUIO ASHCTBUS CHJI MOJIEKYNSIPHOTO TTPUTXKEHHUS.

2. OmpITH N0 BRIPALIHBAHUIO KPUCTAIUIOB IIOBAPEHHOM COMM MU caxapa.

3. OnsiTel Mo HaGMIOAESHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TE.

4. OnpefeneHue NaBIeHUs BO3/lyXa B OalsloHe MIpHULA.

OneITe, IEMOHCTPUPYIOIIKE 3aBUCHMOCTE JaBJICHHS BO3JyXa OT €ro
00BpEMa U HarpEeBaHUs WM OXJaXJCHUA.

6. IIpoBepxa runoTe3bl JUHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA XKUJKOCTH

B TEPMOMETPHUECKOH TpyOKe OT TeMIIepaTypBhl.
7. HabmojeHue H3IMEeHEHUsT BHYTpEHHEH OHEPrHM Tejla B pe3ylbTaTe
TETNIoNepeiadl U paboThl BHEIIHUX CHIL.

8. HccnepopaHue sBIeHUs TelIooOMeHA NPH CMELIMBAHUU XOJIOAHOH H

ropsAuel BOJBI.

9. OnpenpeneHHe KOMMYECTBA  TEIUIOTHI, MMOAYYEHHOrO0  BOJOH  NpH

TerA000MeHe ¢ HarpeThIM METAINHYECKUM IHIHHIPOM.

10. OnpesesicHUEe yAENBHOM TEIMIIOEMKOCTH BEIIECTRA.

11. MccnenoBanue npouecca UCnapeHus.

12. OnpeneneHye OTHOCHTENBHOH BA2KHOCTH BO3yXa.

13. OnpeneneHye yaAeNbHON TEIUIOTH MIABJIEHHUS JIB/IA.

Pasgen 7. DnekTprudeckue H MAriHTHbIEC SBJICHHH.

Onextpusanusa Ten. JlBa poja 3JeKTpUYECKUX 3apsanoB. BzanmonenrcTere
sapsokeHHBIX Tel.  3akoH KynoHa (3aBUCUMOCTh  CHJIBL  B3aMMOJCHCTBUA
3apSHKEHHBIX TEJ OT BEJIMUWHE] 3apAJI0B B PACCTOAHHUS MEXIY TENaMH).

OnexrTpudueckoe nojie. Hanpsox€HHOCTB anexTpudeckoro nojs. [lpunnun
CYTIEpIIO3ULUH 3MEKTPUYECKUX Mojiel (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu snekTpHYecKNX 3apAfOoB. JIEMEHTapHBIH 3NEKTPUHECKUI 3apsi.
CrpoeHue artoMa. IIpoBogHMKM U JMIIEKTPUKH. 3aKOH  COXpPaHEHUS
3NEKTPHUYECKOrO 3apaja.

DONEKTPUYECKHA TOK. YCJIOBHSA CYIIECTBOBAHMUS JJIEKTPHYECKOTO TOKa.
Hcrounnkun nocTosHHOro Toka. JleMCTBUSL 3NIeKTpUUEeCKOro ToKa (TelioBoe,
XUMHYECKOE, MAarHUTHOE). DIEKTPUYECKUH TOK B XKHUJAKOCTIX U razax.

Onexktpuueckas Uenbk, Cunga Toka.  DIEKTPHYECKOE  HANpPKEHHE.
ConpoTHBIeHHE TPOBOJHHUKA. YAeNbHOE COMPOTUBICHUE BelliecTBa. 3akoH Oma
a1 ydactka uwenu. llocnenoBarenbHOe W [ApAVIENbHOE  COCOMHEHHE
IPOBOAHHMKOB.

PaGota W MOIIHOCTH 3NeKTpudeckoro Toka. 3akoH Jxoynsa-Jlenua.
SneKTpUYECKHe 11€NH U NOTPeOUTENH MEKTPHUYECKOHR 3Hepriu B ObiTy. KopoTKkoe
3aMEBIKaHUe.

[ToctosHHEIe  MardHuThbl. B3aWMoOAeHCTBHE  IOCTOSHHBIX ~ MArHUTOB.
MarsuTHOe noje. MarauTHoe Nnojie 3eMIM U €ro 3Ha4YeHUe AJIA JKM3HH Ha 3eMre.
Oneir  DOpcrefa. MarHuTHoe o€  3JEeKTpUYecKoro Toka. IlpumeneHHe
3JIeKTPOMATHUTOB B TeXHHKe. [{eliCTBHE MarHUTHOrO [10JIsf Ha IIPOBOJHHK C TOKOM.
DNeKTpoABHraTenb IIOCTOSHHOTO TOoKa. Mcmojb3oBaHME SIIEKTPOABHMraTeNcid B
TEXHUYSCKHX YCTPORCTBAX U HA TPAHCIIOPTE.

Onmuitel Mapanest. SIBnenue 3neKTpoMarauTHOH uaAyKuuu. IIpasuio Jlenma.
DNEeKTpOreHepaTop. Criocobrl [IONy4YeHHs ANEKTPHYECKOH SHEPIHH.
DNEKTPOCTAHIHMU Ha BO3OOHOBISIEMBIX UCTOUHHKAX FHEPTHUH.

Hemoncmpauyuu.

OneKTpU3aLMA TeN.
JIBa poJa 3NEeKTPUUYECCKUX 3apA/I0B U B3aUMOIAEHCTBHE 3apHKEHHBIX TEL.
YCTpOHCTBO U JielcTBHE 2TEKTPOCKOIA.
DnexTpocTaTUdecKas HHIYKIHUS.
3aKOH COXpaHEeHUs EKTPHUSCKUX 3apsi/iOB.
[IpoBOAHUKHU U AUIEKTPUKH.
MoaenupoBaHHe CHIIOBBIX THHHH 3JIEKTPHIECKOTO TOIS.
HcTOYHUKH TOCTOAHHOTO TOKA.
JeicTBUA 3NEKTPUIECKOTO TOKA.
. DNEKTPpUHIECKUH TOK B JKMAKOCTH.
. ['a30BBI# pa3psa.
. UaMepeHue CHIIBI TOKa aMIIEPMETPOM.
. UamepeHue 3NeKTPUIECKOro HaNpPsHKEHHS BOJIBTMETPOM.
. Peoctar 1 Marazus coIrpoTHBIICHHH.
. B3anMoaeicTBUE TOCTOSHHLIX MArHATOB.
. MoznenupoBaHHe HEBO3MOKHOCTH pa3/IclieHHs IIOMIOCOB Martura.
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17
13
19
20
21
22
23
24

25

. MojenupoBaHHE MarHUTHBIX MTOJIEH MOCTOSHHBIX MAarHUTOB.

. OneIT DpcTena.

. MarHuTHoe nosue Toka. JJAeKTPOMariuT.

. JlelicTBHe MAaTHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.

. DIIEKTPOJIBUTATENb TTIOCTOSHHOTO TOKA.

. MccnenoBanue sSBIE€HYS 3J1€EKTPOMarHATHON WHIAYKIHHA.

. OnsiTel @apages.

. 3aBUCHMOCTb HAIpPaBlIeHUs] HWHAYKIHOHHOIO TOKa OT YCJIOBUH ero
BO3HUKHOBEHHUSL.

. DNMEKTPOTEeHepaTop NOCTOSHHOIO TOKa.

Jabopamopnete pabombl 1 onbimbl,

1.

o v oa oW

10,
11.

12.

13,

14.

15,

16.

OmeITEl Mo  HaONMIOJEHHMIO 2NeKTpU3alldd  TeJl MHAYKOMeH H 1npu
COMPUKOCHOBEHHH.

Hccnenoranme AeidCTBUS 3NIEKTPUYECKOrO TMONS HA TPOBOJHUKH H
AM3AEKTPUKH.

C6opka ¥ nposepka paboThl ANEKTPHYECKON LeNIU IOCTOSIHHOTO TOKA.
M3MepeHue U peryIupoBaHye CUIbl TOKA.

H3MmepeHue U peryIupOBaHHE HaIPSKEHHA.

Wccnenopane 3aBUCKMOCTH CUJIBI TOKa, UAYILETO 4Yepe3 pe3ucTop, oT
COTIPOTHBIICHUSA PE3VCTOPa U HANPSHKEHUS Ha PE3UCTOPE.

OneITH, JNEeMOHCTPUPYIOILUE 3aBUCHMOCTD ANEKTPUIECKOTO
COMpPOTUBICHUS MPOBOZHHKA OT €ro AJUHBI, ILIOMAAH TONEPEeYHOro
CeueHHns U MaTepuarna.

[IpoBepka npaBWiIa CIOXEHUS HANPSDKCHUH MPH  IOCIENOBATENBEHOM
COEIMHEHHH IABYX PE3UCTOPOB.

[IpoBepka mnpasuna MIs CHNBl TOKA NPH NapaUIEIBHOM COCAHHEHWH
PE3HCTOPOB.

Onpenenenne paboThl 2NEKTPUIECKOTO TOKA, HAYILETO YEPE3 PEIUCTOP. |
OnpeneleHye MOIHOCTH 3JEKTPU4ECKOrO TOKa, BhHIASNIEMOH Ha
pesHcTope.

Uccnepopanie 3aBUCHMOCTH CHIB! TOKA, MAYLIETO Yepes JaMIOUKy, OT
HanpsHKEHUs Ha Hew.

Onpepenerue KI1J1 Harpesartens.

HccneoBanie MarHUTHOTO B3aMMOAESHCTBUS NOCTOSHHBIX MarHUTOB.
M3y4yeHHe MarHMTHOrO TION NOCTOSHHBIX MAFHHUTOB MNpH  HX
0o0BEIMHEHHH H pa3ieNIeHHH.

HccneaosaHue NeHCTBUS 3MEKTPUHECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEL, OeMOHCTPUPYIOU[HME 3aBUCHMOCTb CHIIBI  B3aUMOHEHCTBHS
KaTyIIKH ¢ TOKOM M MAarHuTa OT CHJIBI TOKa W HalpaBIeHUs TOKa B
KaTyIOKe.

18. MI3yueHue AeHCTBHUSI MArHUTHOTO TIOJIA Ha MIPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue U U3yueHue paboTel 31€KTPOABUraTENIs.

20. Mamepenue K11 anekTpoasUraTenbHoM YCTaHOBKH,

21. OnBITH 1O HCCIEAOBAHUIO SBJCHHS JNEKTPOMArHHTHOH MHIYKUUH:
HCCIIEAOBaHNe W3MEHEHHWH 3HA4YeHUs M HANPAaBJICHUS MHIAYKLHOHHOIO
TOKa.

9 KJACC

Pasznen 8. MexaHHYecKHe ABJIEHHKA.

Mexauuueckoe aBwKeHue. MartepuanbHas Todka. CHcrema orcuéra.
OTHOCUTEIBPHOCTE MEXaHMYECKOTO JBHKCHHA. PaBHOMEpHOe IpsiMOJHHEHHOE
nsmwkenre. HepaBHoMepHOe npsAMoiuHeliHOe ABKeHUE. CpelHAs H MTHOBEHHAS
CKOPOCTH TeJla PU HEPABHOMEPHOM JIBHIKEHUU.

Ycxopenue. PaBHOyCKOpeHHOe MNpsiMONHMHEHHoe nBrxeHHe. (CBoOoaHOE
nagenue, OneITel ["annnes.

PasHoMepHoe ABHKeHHME MO OKpPYyXxXHOCTH. [lepuon m dacroTa obpalueHus.
Jlunelnasd ¥ yriioBas CKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBhiit 3axoH Hetotona. Bropoit 3akon Hetotona. Tperuit 3akon HeroToHa.
TIpHHUIHKI CYIIEpIIO3UIIUU CHIL.

Cuna ynpyroctd. 3akoH 'yka. Cuna TpeHMA: CHNa TPEHHS CKOTBKEHNA, CHIla
TPEeHHA TIOKOA, APYTHe BHABI TPEHUS.

Cula TSDKECTH M 3aKOH BCEMHPHOTQ TATOTEHHUS. YCKOpeHHe CBOOOIHOTO
nanenus. Jsuwxenne twianeT Bokpyr Conuua. [lepBas xocMuueckass CKOpOCTb.
HepecoMmocTh 1 eperpyskH.

PasHoBecue MaTepHaisHO#M TOYKH. AGcomoTHO TBEpAOE Teno. PaBHoBecHe
TBEPJOTO Tella ¢ 3aKperUIEHHOH OChIO BpalleHus1. MOMEHT CHIIBL LIeHTp TshxecTH.

WUmnynec Tena. VisMeHeHWe ummyinbca. VIMIynsc cHibl. 3aKOH COXPaHEHHUS
“MnyJbca. PeakTUBHOE ABUKEHHUE.

Mexanuueckas paGora U MoumHOCTh, PaboTa CHN TsDKECTHd, ynpyrocTH,
Tpenust, CBs3b 3HEPrUH U paboThl. [ToTeHIHAIBHAS JHCPTUs TeNa, NOAHATOTO Haj
MOBEPXHOCTBIO 3emuiy. [loTeHIIHaIbHAS 3HEPT U CKaToH NPyXHHBL. KuHeTHYeCKas
sgeprusi. TeopeMa O KHHETHYECKOH 3HEpTruH. 3aKOH COXpPaHEHHs] MEXaHHYCCKOHU
SHEPrUH.

Hemoncmpauuu.

1. HaGnonenne MEXaHUUIECKOTO ABHXKEHUS TEJa OTHOCHTEILHO PA3sHLIX TEN

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

CpaBHeHue MyTed W TpPaeKTOpUH IBHXKEHHMA ONHOIO W TOrO K€ Tela
OTHOCHUTEINBHO Pa3HBIX TN OTCHETA.

M3Mmepenne CKOPOCTU ¥ YCKOPEHHS NPIMOIUHEHHOro IBHXKEHUS.
Hccnenosanue NpH3HAKOB paBHOYCKOPEHHOIO JBHKEHHS.

Habaronenne ABUXEHUS TeNa M0 OKPYKHOCTH.,

Ha6monenne MexaHMuecKuX IBICHUH, IPOUCXOASILIMX B CUCTEME OTCYETa
«Tenexxa» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM  JIBUXXEHUU
OTHOCUTENIBHO KaOWHeTa (PU3MKH.

3aBUCHUMOCTL YCKOpEHHS Tella OT MacChl Tena W AEHCTBYIOHIEH Ha HEero
CHJIBL.

Ha0moneHue paBeHCTBA CUMT NIPH B3aUMOJCHCTBUU TEIL.

N3sMeHenue Beca Tena NpH YCKOPEHHOM JBUXKEHHU.

Ilepenada uMnynbca MpH B3aUMOLCHCTBUH TEIL.

[Ipecbpa3oBaHUs SHEPTHUH IIPH B3aUMOICHCTBHH TEJL.

CoxpaHeHHe UMITYJIbCa PX HEYTIPYTOM B3aUMOJIEHCTBHIH.

CoxpaHeHUe HMITyJIbca IIpH adCONIOTHO YIIPYTOM B3aHMOJEHCTBHH.
HabnoieHne peakTHBHOTO JBUKEHHUS.

CoxpaHeHnue MexaHUYecKol 3HEPriH [PH CBOOOIHOM [1aICHHH.
CoxpaHeHHe MEXaHHUECKOH SHEPTUY TP JABHXCHUHM TeJa 0] JeHCTBUEM
NpPY>XHHBI.

Jabopamopusie pabonist u onstmot.

1.

KoHcTpyHpoBaHue TpakTa JUlS pasroHa U AaNbHEHIIEro paBHOMEPHOIO
IOBYOKSHHS! [IAPUKa KU TeNEXKH.

Onpenenenne cpeaHell CKOPOCTH CKOJNBXKEHUS Opycka HMAM JABHXKEHUS
LIapHKa M0 HAKJIIOHHOH IIJIOCKOCTH.

OmnpeneneHne YCKOpeHHS Tela NPH PaBHOYCKOPEHHOM [IBMXKEHHM 10
HAKIOHHOH MIIOCKOCTH.

UccnepnoBanne 3aBUCHMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
OBUXKeHUH 0e3 HavuaJbHOH CKOPOCTH.

[IpoBepka runoTe3bl: €CIH INPH paBHOYCKODEHHOM [BWXEHHH 0e3
HAYaNbHOH CKOPOCTH I[IYTH OTHOCSTCS KAk psf HEUETHBIX 4HCed, TO
COOTBETCTBYIOLIHE ITPOMEXYTKU BPEMEHH OJJMHAKOBBI.

Hccnenosanne 3aBHCHMOCTH CHJIBI TPEHMSI CKOJBKEHHWS OT  CHIIBI
HOPMAaJIBHOTO JABJICHHSA.

Onpenenenue ko3pdHLMEHTa TPEHUA CKOIBKEHHUSA.

OnpenesneHne KECTKOCTH MPYKHHBI.

Onpenenesune paboThl CHIIBI TPEHHUS NIPH PABHOMEPHOM JBHXKEHHH Teja
110 TOPHU30HTANIBHOHN TTOBEPXHOCTH.



10. Ompenenenue paboThl CUJIBI  YOPYTOCTH TpY  MNOOBEME TIpy3a C
HCITONB30BAaHUEM HEIOABUKHOTO U IIOBIKHOIO OJIOKOB.

11. M3y4yeHune 3aKoHa COXpaHEHHUS SHEPrUy.

Pazaea 9. Mexannueckue KoJicOaHHS U BOJTHBI.

KonebarenbHoe asmxeHre. OCHOBHBIE XapaKTEPUCTHUKH KONEOaHUIA: TepHo/,
4aCcTOTa, aMIUIUTYAd. MaTeMaTHYecKuil U IIpYXUHHBIH MagTHUKU. [IpeBpauieHue
3HEPIuH MPU KONeOaTeIbHOM JIBHKCHIMU.

3aryxalomue — kojneOanua.  Beinyxaenuwsle  konebanus.  Pe3oHanc.
Mexanudeckie BonHBL, (CBOHCTBAa MexaHW4eckWX BONH. [IpononeHble H
monepevyHsle  BOJHBL. JINMHAa BOAHBI U CKOPOCTh €€ PpacrnpoCTpaHeHus.
MexaHu4yecKkre BOJIHBI B TBEPAOM TelNe, CEICMUYEeCKHEe BOIHBL.

3Byk. I'poMKOCTE 3ByKa W BhIcoTa TOHa. Orpaxenue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu,

1. Habmopenue konebanuit ten noa AeHCTBHEM CHIBI TAXKECTH U CHIIBI
YIPYTOCTH.

Habmopenue konebaHuil rpy3a Ha HUTH U Ha NPYXXWHE.
Habnroaerue BEIHYXASHHBIX KOJIeDaHU 1 pe3oHaHca.
PacnipocTpaHeHue NpoaoIbHEIX Y NONEPEYHBIX BOIH (Ha MOISIH).
HaOmoaenue 3aBHCUMOCTH BEICOTHI 3BYKa OT YaCTOTBI.
AKycTHUecKuil pe3oHaHC.
Jlabopamopuste pabomst u onsimbol.
1. Onpenenende 4YacTOTBI H MNepuoja KonebaHHH MaTeMaTUYECKOro
MasTHHKA,

2. OmnpepeneHue YacTOThI U nepHoda KoleOaHuil Npy>KUHHOTO MasTHHKA,

3. HccnenoBanue 3aBUCHMOCTH NepUoa KoneOaHUM NOABEILIEHHOIO K HUTH

rpy3a OT AJTUHEI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NMEpHoOAa KoseOaHui NMpyXKHUHHOTO MasTHHKA
OT MAaccChl Ipy3a.

5. [IpoBepka He3aBUCHUMOCTH IepHofa KoieOGaHMiT rpys3a, MOABELIEHHOTO K
HHTH, OT Macchl Ipysa.

6. OnBITHI, JEMOHCTPHUPYIOLIME  3aBUCUMOCTH Mepuoja  KonebaHUH
NPYXKHHHOTO MAaATHUKA OT MacChl Fpy3a U XXECTKOCTH MPYKUHEIL.

7. U3MepeHue ycKopeHHUs CBOOOAHOIO Ia/leHH.

Paines 10. JiiekTpOMArHKTHOE 1OJIE H HJIEKTPOMAarHHTHbIE BOJIHBL

DNeKTPOMArHUTHOE  Iofie.  ONIEKTPOMATHUTHBEIE  BONHBL — CBONCTBA
aneKTpoMarHUTHEIX BoJH. lllxama snexkTpoMarHuTHeIX BOJH. Mcenons3oBaHue
3EKTPOMArHUTHLIX BOJIH Ul COTOBOM CBSI3H.
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DrneKTpoMarHuTHas npHpona ceeta. Ckopocth cBera. BonHOBRIE CBOHCTBA
CBETA.

Hemoncmpayuu,

1. CBoiicTBa 31EKTPOMArHUTHBIX BOITH.

2. BomHOBBIE CBONCTBA CBeTa.

Jdabopamopusie pabomst u onstibsl.

1. H3yveHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMONIBK MOOHIBHOTO

TenedoHa.

Pazaen 11. CBeToBbIe SIBJICHHS.

JlyueBas ~ Mozenp  cBera.  McTouHmMKM — cBerta. [IpaMonuneriHOe
pacnpocTpaHenue ceeta. 3arMenus Connna u Jlyusl, Orpaxenue ceta. [iockoe
3epKaI0. 3JaKOH OTPaKEHMA CBETA.

[Ipenomiienune cBeta. 3akoH npenomuieHns cseta. [lomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lcmonb3oBaHHe MOJHOTO BHYTPEHHETO OTpaXeHHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nyde#r B auHZe. OfrThueckas cHcTeMa (oToamIapara,
MHKPOCKOIIa M Tejleckomla. l7a3 Kak ontudeckad cucrema. bimsopykocTes u
TalbHO30PKOCTb.

Paznoxenne Oenoro cpera B crekrp. Onwitel HeloTona. CrnoxeHue
CHEKTPAIBHEIX 1{B€TOB. JIHCIEPCHS CBETA.

Hemoncmpauuu.,

[psaMonuneiiHoe paciipoCTpaHeHUe CBeTa.

OTtpaxeHUe CBeTa.

ITonyqenue n3006paXkKeHUH B MIIOCKOM, BOTHYTOM H BBINYKJIOM 3€pKaiax.

IIpenomnenue ceera.

OnTHYecKn# CBETOBOI.

Xop nyueii B cobuparoe nunse.

Xon myueil B paccedBarOLIEeH JIMH3E.

[Tony4eHne W300pakeHU ¢ MOMOLIBIO AUH3,

ITpuHIMN AelcTBHS GoToannapara, MUKpOCKONA H TENECKONA.

10. Mogeins riasa.

11. Paznoxenue 6e10ro cBeTa B CHESKTD.

12. [lonydyeHne 6enoro cBeTa IIpH CI0XEHUM CBETA PA3HBIX L[BETOB.

Jdabopamopnsie pabomet 1 ONbINbL.

1. HcciegoBande 3aBHCHMOCTH Yria OTPaXXEHHs CBETOBOIO Jiydya OT yIfa
TaJIeHHs.

2. WzydyeHue XapaKTepUCTUK H300pa’keHKs MPEAMETA B IITIOCKOM 3epKajle.

3, HccrnepoBaHue 3aBUCHMOCTY YIJla NPEIOMIIEHUS CBETOBOIO Jiy4a OT yIJa
najeHHs Ha TPAHHLE «BO31yX—CTEKIION.
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4. Tlonydenue u3o0paxeHult ¢ TOMOLLBIO COOHparOUIeH JIUH3EL.
OnpeanencHue (OKYCHOTO PacCTOSHHSA M ONTHYECKOM CHIBI coOHMparoIeit
JTMH3BI.

OnsITH N0 pa3NoXeHUIo 6eNorc CBeTa B CIIEKTP.
OneITE [0 BOCHPUATHIO LBETa NPEAMETOB IMPHU UX HaOMIOAEHHH dYepes
IIBETOBBIC QHIBTPEIL.

Pa3nen 12. KBanTosble IBJICHHS.

OneiThl Pesepdopaa ¥ nuanerapras Mosens atoma. Monens atoma Bopa.
HcnyckaHue ¥ ornoHeHue ceeta atoMoM. KBaHTel. JInHeHyaTeie CIeKTpPEI.

PaanoakTHBHOCTh. Anb(a, 6eTa- U ramma-usiydeHus. CTpOeHUE ATOMHOIO
aapa. Hyxknonnas Mopens aromHoro szapa. Fsortonel. PaxuoakTHBHEIE
npeppaiueHus. [lepnoa nonypaciiaja arOMHBIX AIED.

SnepHble peakuuu. 3aKOHBI COXpaHEHHUS 3apsAJ0OBOIO W MAaCCOBOIO 4HCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBs3b Macchl U oHeprvd. PeaklMM cHHTE3a W
nenenus apep. Uctounuky snepruu ConHua U 3B€31.

SInepHas sHepreTuka. JeHCTBUS paAMOaKTHBHBIX H3JIy4YeHHH Ha >XHBBIC
OpPraHHU3MBI.

Hemoucmpayuu.

CnexTpbl U3NY4YCHUSA B HOTTIOWEHUS.

CriexTphl pa3TUYHBIX Ia30B.

CriexTp Bomopoa.

Habmonenue Tpexos B kKamepe BuiibcoHa.

Pabora cuéryrka MOHH3HPYIOIIMX K3IyUYeHHH.

Perucrpallis W3TydeHHUs NPUPOIHBIX MUHEPAIOB U [POIYKTOB.

Jabopamopnote pabombst u onsimot.

1. HabmoaeHue CINMOMIHBIX U TWHEHYATHIX CIEKTPOB H3Ty4EeHMs.

2. HccrnemopaHHe TPEKOB: H3MEPEHHE DHEPIMY HACTHIBEI 10 TOPMO3ZHOMY

nyT# (1o ¢gororpaduim).

3. Wsmeperue pagnoakTuBHoro QoHa.

IlosTOpUTEALHO-0000 A0 BN MOAY I,

[TOBTOPHTENBEHO-0000A0IUH MOAYJb IIPEIHA3HAYEH U1 CHCTEMATU3AIMH
H  000DmieHHs1 TIPeJIMETHOTO  COJEPXAaHMS M ONbiTa  ACATCNHHOCTH,
IpuoGPETEHHOTO NPH H3YyYEHHH BCETO Kypca QU3HKH, & TAKXKE JUIS IOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY o3K3aMeHy Ino ¢usMke mia  ofydaromuxcs,
BEIOpaBIIMX 3TOT y4eOHEIHA MMpeMET.

Tpy M3y4eHUU JaHHOTO MOAYJISl PEAH3YIOTCS M CHCTEMATH3HPYIOTCA BUIBL
IesiTeTFHOCTH, HA OCHOBE KOTOPEIX obecrneunBaeTcs AOCTHXKEHUE NPEAMETHBIX U
METANPEAMETHEIX  IUIAHUPYEMBIX  Pe3ylsTaToB  oOyueHus, QopMHpyeTcH
€CTECTBEHHOHAYYHAA IPaMOTHOCTH! OCBOCHUE HAYYHBIX METOJOB MCCJIECIOBAHHA
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SIBJIEHRH TIPUPOJALI U TEXHWKH, OBJIAJICHUE YMEHUSMH OOBACHATH (QUIHYECKUE
SBICHUA, [PHMEHsIA MONyJYeHHBle 3HAHWA, pellarh 3aia4yd, B TOM 4HCIE
KaYyecTBEeHHBIE H OKCTIEPUMEHTAIILHBIE.

[IpUHLMIHATEHO AesSTeNBHOCTHBIA XapakTep HaHHOIO pasjiena pealusyeTcs
33 CUYET TOro, 4YTo OOY4alomHecs BBIIOAHAIOT 3aJaHus, B KOTOPHIX UM
npeanaraeTcs:

Ha OCHOBE TIIONYYEHHBIX 3HAHHH paclo3HaBaTh W HaydHO OOBACHATH
(GH3MUECKHE SBICHUS B OKPYXAIOIIEH NMPUPO/E U TOBCEAHEBHON KU3HH;

HCTIONB30BAaTh HAYYHBIC METOIB! NCCIEAOBAHNS (PU3UYECKHX SIBICHHHA, B TOM
yycIle JUis IPOBEPKY TUHOTE3 ¥ NONYyYEHHS TEOPETHYECKHX BBIBOJIOB,
OBBACHATh HAyuHble OCHOBBI HauOoslee BAXHBIX JOCTHXKEHUM COBPEMEHHBIX
TeXHONOTUH, HanpUuMep, NPaKTHYECKOTO UCIIONb30BaHHS Pa3AMYHbIX HCTOYHHKOB
SHEPrMM HA OCHOBE 33KOHA TPEBPAIEHUA M COXPAHEHHUs BCEX M3BECTHBHIX BHAOB
JHEPIHH.



NJJAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA NPOI'PAMMLIL 110
OHU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3yuyenve GU3UKHA HA YPOBHE OCHOBHOI'O OOILIEro 00pa3zoBaHHs HAIPAaBIEHO

Ha JOCTHXKCHUE THYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX 00pa30oBaTeNbHBIX
pe3yIbTaToB.

B pesynsrare usyuenus (UMK Ha YPOBHE OCHOBHOTO 0011ero o0pa3zoBaHus

y obGyudaromeroca 0yayT cOpMHUPOBaHEI CIEAYIOHINE JIKYHOCTHBIE PEe3YNBTAThl B
JaCTH:

1) DaTPHOTHYECKOro BOCIINTAHHSA?

- TIPOABJICHKE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSHUIO POCCHHCKOM
($HU3UYECKON HAYKH,

- HIEHHOCTHOE OTHOIIEHHE K JOCTHXEHHUAM POCCHHCKHUX YUEHBIX-(HIUKOB;

2) rpaskAaHCKOro H AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

- TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B 00CYXKICHUU OBIIECTBEHHO 3HAUUMBIX H
STHYECKHX MpobiieM, CBS3a@HHBIX ¢ MPAKTHICCKUM NPHMEHEHHEM AOCTHXEHHHA
(hu3nKY;

- OCO3HaHHE BAXHOCTH MOPATBHO-ITHYECKUX TMPHHLHUIOB B JEATEIBHOCTU
YUEHOI 0,

3) 3cTeTHYeCKOro BOCITMTAHHS:

- BOCIpHSATHE JCTETHYECKUX KauecTB (u3HMYEeCKOM HayKu: ¢€ rapMOHHUYHOIO
TIOCTPOEHHS, CTPOTOCTH, TOUHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOr0 NO3HAHMA!

- OCO3HaHHE [EHHOCTH (PU3MUeCKOM HaAyKH KaK MOILUHOTO HWHCTPyMEHTa
O3HAHUA MHpA, OCHOBBI Pa3sBUTHS TEXHOJOIHMH, Ba)KHEHINEH COCTaBisouIeH
KYJIBTYPEL,

- pasBHMTHE HAy4HOIl 1:0003HATENIBHOCTH, MHTEpECa K WCCIEeNOBaTebCKOH
JesTeIbHOCTH;

5) ¢opmupoBaHHA  KYJLTYpPbl  3/0POBbH  H  3MOLHCHAJLHOrO
Osnaromostyq4u:

- Oco3HaHUME UEHHOCTM OesomacHoro obOpasa XXM3HM B COBPEMEHHOM
TeXHOJIOTHIECKOM MHpE, BaXKHOCTH IIpaBuii 6e30MacHOre MNOBENEHHS Ha
TPaHCHOPTE, HA [OPOTaX, ¢ EKTPUHYECKHUM M TEIUIOBBIM 00ODYIOBAaHHEM B
JOMALTHUX YCIOBHAX;

- chOpMUPOBAHHOCTE HABLIKA DPEeQIeKCUd, NpPU3HAHME CBOEro MpaBa Ha
OIMKOKY U TAKOro e Ipasa y Apyroro YeinoBeKa;

6) TpyaOBOIc BOCIIHTAHHA:

- aKTHBHOE y4acTHe B peLIeHHH NpPaKTHYeCKMX 3a7ad (B paMKax CeMbH,
ofpasoBaTenbHON — OpraHM3aluH, ToOpofja, Kpas) TEXHOJIOTHYeCKoH



COLMANILHONW HANPABIEHHOCTH, TpeOyomux B TOM dHcle U HU3HYECKHX
3HAHUIM,

o - HHTEpEC K NPaKTHIECKOMY H3yYEHHUIO NPOdECCHii, CBA3aHHBIX C QH3HKOM;

e 7) 3KOJOrHYECKOT0 BOCTTHTAHUSA!

¢ - OpPHEHTAl Ha NpPUMCHeHHE (U3NYECKUX 3HAHMK Il PELIeHHsA 3a1a4 B
06nacTy OKpYXKalouled cpedbl, TUIAHUPOBaHMA IOCTYIKOB H OLEHKHA UX
BO3MOYKHBIX TIOCNEACTBUI I OKPYXKAIOLIEH CPeabl;

« - OCO3HAHME IJO0AJLHOrO XapakTepa 3KOJIOrH4ecKux npobiieM U MyTed HX
peIICHIS;

+ 8) ajanTanMH K HM3IMEHAIHIHMCH YCAOBHAM CONHANLHOW H NPHPOAHOMH
cpeans:

o - MOTPeOHOCTH BO B3AUMOJAEHCTBHM IIpY BBHIMOJHEHHH HCCISNOBaHUN U
NpoeKToB (pu3nUecKol HANpPaBICHHOCTH, OTKPLITOCTh OfIBITY H 3HAHUAM
APYTHX;

e - IOBLIIEHHWE VYPOBHA CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTHYECKYIO
e TENBHOCTD;

s - noTpeSGHOCTH B GOPMUPOBAHNY HOBBIX 3HAHWH, B TOM 4YuCie (OPMYTHPOBATH
Uziey, TOHATHSA, THIIOTE3Rl O hU3HUeCKUX OOBEKTAX U SBJICHHSAX;

s - oco3HaHHe AeQHUUTOB COOCTBEHHBIX 3HaHUIT ¥ KOMIeTeHTHOCTEH B obnacTu
(u3uKy;

e - IVaHUPOBaHHE CBOErO pa3sBUTHA B TPHOOPETEHUM HOBBIX (PUIMITECKHX
3HAHHI;

e - CTpeMJICHHME AHANM3UPOBATH U BBUSIBISATE B3aUMOCBA3H [IPUPOEI, O0IIECTBA U
9KOHOMHKH, B TOM UYHCIE C UCIIONB30BAHNEM (PHU3UYECKUX 3HAHHH;

¢ - OIEHKA CBOUX JEHCTBUI € y4€TOM BIMAHHA Ha OKDYXAOUIYI0 Cpexy,
BO3MOXHEIX I'MOOaNBHBIX TOCHEACTBHH.

METANPEIMETHBIE PE3YJIbTATbDI

B pesynsrare OCBOSHHS IIPOTpaMMBbl 1O (H3HKe Ha ypOBHE OCHOBHOIO
obiero obpasosanust y ofydatomerocs 6yayT cOpMHUPOBAHE! MeTANPEAMETHbBIE
Pe3yLTATDI, BKIIOUAONIE 103HABATEILHBIC YHHBEPCANBHBIE yueOHbIe eHCTBYY,
KOMMYHHKAaTUBHEIE ~ YHUBepcanbHble  y4eOHBIE  JIGUCTBHSA,  PeTYNATHUBHBIC
yHUBEPCAIBHBIC yIeOHbIE EHCTBH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHBIE YI¢OHDIE eHCTBHS

ba3oBbie JOTHYeCKHe JeHCTBHAS
¢ BBIBISTh M XAPAKTEPU30BaTh CYIIECTBCHHBIC MpPU3HAKH OOBEKTOB
(saBneHUN),



YCTaHABNUBATH CYLIECTBEHHBIH IIpU3HAK KIACCH(HUKAIMA, OCHOBAHHS I
0000I1IeHHs ¥ CPaBHEHNS;

BBISB/ISTEH 32KOHOMEPHOCTH Y MPOTHBOPEYHS B pacCMATpUBaeMbIX (aKTax,
JAHHBIX ¥ HaOIH0EHUAX, OTHOCIIIMXCS K PU3NUECKUM SIBJICHUSIM;
BBIABISATH IMPHIMHHO-CNEACTBEHHBIE CBA3M IIPH H3Y4EHHM (QH3UYECKUX
ABJEHUH W TPOIIECCOB, BENaTh BHIBOJBI C HCIONB30BAHHUEM A€y KTHBHEIX
M WHAYKTHBHBIX YMO3aKIIOUEHHH, BRIABUIaTh FMIIOTE3bl O B3aHMOCBSI3AX
(hU3UIECKIX BEIUYHH;

CAMOCTOATENBLHO BHIOHPATE crHocol peweHus ydeOHoH du3nueckol
3afaud (CpaBHEHUe HECKOJBKHUX BApHAHTOB pelleHus, BeIOOp HauOosee
HOAXOAAILETO ¢ YUYETOM CAMOCTOATEIBHO BBIAEIEHHBIX KPHTEPHUER).

Ba3oBble HCCJIeA0BaTEIbCKHE JeACTBHA:

HCIIONIB30BATH BOMIPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUA,
TPOBOAKTE IO CaMOCTOATENBHO COCTABICHHOMY IUIAHY OMBIT, HECJIOXKHBINA
usHYecKnii SKCHepHMeHT, HeboNbmoe WcclefoBaHHe  (HU3NYECKOTO
AIBIIEHMS;

OllEHMBATb HAa I[IPUMEHHMOCTh W  AOCTOBEPHOCTH HHGOPMALHIO,
TIOJYYEHHYIO B XOJ€ HCCITEA0BAHHS UIH SKCIIEPHMEHTA,;

CAMOCTOATENRHO (POPMYTHPOBaTh 00OOIIEHUS ¥ BHIBOXBI 110 PE3YJILTATAM
NPOBEIEHHOTO HAONIOAEHHS, OMBITA, UCCIIEAOBAHYS,

MPOTHO3UPOBATH  BO3MOXKHOE  JaibHejilliee pa3sBUTHE  (QHUIUYECKHX
TPOLIECCOB, 4 TAKXKE BBIABUIaTh NPEANONOKEHN 06 HX Pa3BUTHU B HOBBIX
YCIOBHAX U KOHTEKCTaX.

Pabora ¢ nagopmanuei:

MPUMEHATH Pa3lIUIHEIE METO/Ibl, HHCTPYMEHTRI Y 3arpoCHl MIPH [IOMCKE H
or6ope MH(pOPMAUMK WINX AAHHBIX C YYETOM NPEANOXKEHHOH ydyeOHOM
¢$pu3nUecKoi 3a1a4u,;

AHANM3MUPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATh WHAOPMALHMIO
pa3UYHBIX BUAOB U (OPM NPEACTABICHHS;

CaMOCTOSTENGHO  BHIOMpATh ONTHMANBHYI0 (opMy TNpeAcTaBiIeHHA
unopMalid M WILOCTPUPOBATE pellaeMple  3a/adM  HECHOXKHBIMH
CXEeMaMH, JUarpaMMamMu, HHOH rpaduxoll H HX KOMOUHALHAMH.

KoMMyHHKATHBHBIE YHHEEpcadbHbIe yueOnbie JeficTBusM:

B Xojie oBCyxAeHUA y4eOHOro MaTepuana, pe3ylbTaToB JabopaTOpHBIX
paGoT 1 IPOEKTOB 3a1aBaTh BONPOCH IO CYWIECTBY 00CYkK/aeMOii TeMbl H
BBICKA3bIBATh HJEW, HAUENeHHBIE HA pElICHME 3aJadd W IOJCpXaHHe
O1aroxKenaTeIsHOCTH 00ILCHNS;

COMOCTABNATE CBOM CYXIEHHS C CYXAECHWAMHM JPYTHX YYaCTHUKOB
oyanora, OOHAPYXXHBATh Pa3IMUKE U CXOACTBO IMO3HILIHH;



BBIPAKATh CBOKO TOYKY 3PEHHA B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
yGIMYHO IPe/ICTaBIATh Pe3y/IbTaThl BBIIOJIHEHHOIO (PU3UMUECKOI'O OMBITA
(3KcneprMeHTa, HCCIe JOBaHNSA, IPOCKTA);

MOHMMATH W  HCIONB30BATH  IPEUMYILECTBA  KOMAaHJHOH W
HHANBUAYAIBHOR paloThl IpH pEIIeHHH KOHKPETHOH (H3HYecKoH
npoGIeMsb;

NPUHUMATH 1IeJIM COBMECTHOH AeATelbHOCTH, OPraHU30BbIBATE NCHCTBHA
Mo €& JAOCTIDKEHHIO: PpAacupeiesTs poJHM, OOCYXIAaTh IIPOLECCHl H
pe3yNBTATH COBMECTHOMN paboThl, 00001IaTh MHEHKS HECKONBLKUX JIIOEH,
BBIIOJIHATE CBOIO 4acTh paboThl, JOCTUras KAYECTBEHHOIO pe3yJibTaTa IIo
CBOEMY HAIPABIECHHIO M KOOPIUHUPYS CBOM JeHCTBHS ¢ ApYyTrUMH
YJIeHAMH KOMaH/BbI;

OL{EHUBATL KA4e€CTBO CBOEro BKIAaAa B OOIIMI IPOAYKT IO KPHTEPHAM,
CaMOCTOATENBHO CHOPMYITHPOBAHHBIM YYaCTHHKAMY B3aHUMOJEHCTBHUS.

PeryIiTHBHBIE YHHBEPCcAJLHBIC YueOHbIE eHCTBHS

Camooprannsaums:

BEISABIISATE NPOOJEMEI B XU3HEHHBIX M y4eOHBIX CHTyalMsX, TpeGyrLmx
JUIS pellieHHs (PU3MYecKuX 3HaAHUA;

ODHEHTHPOBATBCS B  PasAMYHBIX  NOAXOAaX TPHHATHS  PEUICHUH
(MHAMBUAYANBHOE, TPUHSTHE pelleHus B IpyINIe, NpUHATHE DEINeHHM
rpynnok);

CAMOCTOSTENIBHO COCTABATH AIrOPUTM pelleHUs (HU3NUECKONA 331891 WK
IUIAaHA MCCNEA0BAHUs ¢ YYETOM HMMEIOUIMXCS PECYPCOB H COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHPOBATS MpeUlaracMele BapHaHTEI PEIICHUH;
Jes1aTh BEIGOP U O6paTh OTBETCTBEHHOCTD 33 pPeIIeHUE.

CaMOKOHTPOJIb, YSMOLUHOHAJILHBINA HHTEJLIEKT:

J1aBaTh 4JIEKBATHYIO OIIEHKY CHUTYall¥y H IpeJJIaraTh IiaH e€ H3MeHEHNUS,;
OOBACHAThL MPUYHMHB!  JOCTIDKEHHA (HEZOCTHXKEHMs) Pe3yJIbTaToB
NEsTeIEHOCTH, JaBaTh OIIeHKY IPHOOpEeTEHHOMY OITBITY;

BHOCHUTE KOPPEKTHBEI B JEATEIBHOCTh (B TOM YHCHE B XOJ BbIMOTHEHHS
Qu3MUEeCKOro MCCNEeJOBaHMA MM  TIPOEKTa) HA OCHOBE  HOBBIX
OOCTOATENBCTB, W3MEHUBIIMXCS CUTYAIlWH, YCTaHOBJEHHBIX OLIHOOK,
BO3HHUKIIMX TPYAHOCTEH;

OLIEHUBATH COOTBETCTBHUE Pe3yNbTara LEJIH H YCIOBUAM,

CTABUTH ¢e0d Ha MECTO JPYroro 4ejloBEKa B XOAE CIopa MW JUCKYCCHH
HA HAYYHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHHS U JIOTHKY KPYForo;
MPH3HABATE CBOE MPABO HA OLIUOKY ITPH PCLICHHH (QU3MUECKMX 3aj1aY UIH
B YTBepXICHHUSIX Ha HAy4HBIE TEMBI H TAKOE K& paBo APYroro.



NNPEAMETHBIE PE3YJIBTATDHI

K koHI1ly o6ydeHus B 7 KJacce IPeAMETHBIE PE3YJIBTATE HAa Ha30BOM YPOBHE
JOJDKHBI OTPAXKATE CHOPMHPOBAHHOCTE Y O0YYAFOIIMXCSI YMEHHIH:

L ]

MCIIONB30BaTh  MOHATHA:  (U3MUecKMe U XUMHUYECKHe  ABIEHHA,
HaOMIOJIeHWE, SKCICPUMEHT, MOAEb, TUMOTE3d, CAUHHIBI (UIUUECKHX
BEJIWYHH, 8TOM, MOJEKYyJa, arperaTHble COCTOSHUS BelLIecTBa (TBEpAOE,
XKUAKOE, razoobpasHoe), MeXaHHYeCKOe MABIKSHHE (paBHOMEpHOE,
HEPABHOMEPHOE, TPSAMOJUHENHOE), TpacKTOpHs, paBHOAEUCTRYIOLIAN
CHIIa, gebopmanua  (ynpyrad, njaacTHYECKas ), HEBECOMOCTD,
COODIIAIOIIHECH COCY b, '

pasnuiathk ABineHds (qubdy3ns, TennoBoe ABMXKEHUE YacTULl BEILECTBA,
pPaBHOMEpHOE  [ABWXKEHHE, HEepaBHOMEpDHOe  ABIDKEHHE, HHEpIui,
B3aMMOJCHCTBHE TeJl, paBHOBECHE TBEPJBLIX Tel € 3aKpEIUIEHHOH OCHIO
BpallleHHsl, Iepefada AaBJIcHHMA TBEPALIMU TeEllaMH, XHIKOCTAMH H
razaMH, armocepHoe JaBi€HHE, TUIABAHMC TeEJN, MpPEBpallleHHA
MeXaHHYIECKOH JHEPruu) MO ONUCAHUIO HMX XapaKTEepHBIX CBOKMCTB M Ha
OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JaHHOe QH3UYECKOe IBICHUE;
pacmo3HaBarh TPOSIBJIEHHE U3YUSHHBIX (H3UYECKHX SBJICHUA B
OKpY’KalOllleM MHpe, B TOM 4Hcle (PU3MYECKUE SABACHUSA B MPHUPOJE:
TIPHMEpPHl OBHXKCHHUSI ¢ Pa3slIMYHBIMHM CKOPOCTSIMH B JKHBOH U HEXKHBOH
fpupone, ACHCTBHE CUIBl TPEHUS] B MNPUPOAEC M TEXHHUKE, BIUSHHE
atMoc(hepHOTO JaBNeHHs Ha )KMBOW OPraHU3M, IUIaBaH¥e phIO, phIYard B
TeJe YeNnoBeKa, IPH 3TOM MEPeBOIUTH MPAaKTHUECKYIO 3a/lauy B yueOHYIo,
BBIIEJIATE CYUIECTBEHHEIE CBOHCTBA (MpH3HaKK) (PU3HUECKHX SBICHUI;
ONMCHIBATH M3YYEeHHbBIE CROMCTBA TeA W (PUINUECCKUE SBICHUS, HCIIONb3YS
(U3MYecKHe BENUYHMHBI (Macca, o0BbEM, IIOTHOCTH BELIECTBA, BpEMi,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CHJia TpeHusd, JaBieHue (TBEPAOro Tena, JKUAKOCTH, rasa),
BLITAJIKUBAIOIAA CHJIa, MeXaHHYecKas padoTa, MOIUIHOCTh, ILUIEYO CHIBI,
MOMEHT CHJIBI, KOAPOHLUHEHT MNOJE3HOINO [eHCTBHS MEXaHU3MOB,
KHHETHYECKas! ¥ IOTEHIMANTbHAA JHEprus), IpHd OMUCAHHM IIPABHUIBHO
TPaKToBaTh  (U3HYECKUH  CMBICT  HCMONB3YEMBIX  BENWYHH, HX
0003HAYEHUsT M eJUHHUIE (QH3HYECKWX BEIH4YMH, HAXOAHTh (PopMyJIsl,
CBA3EIBAKOIIME NAHHYIO (DU3NUYECKYI0 BEITWUYMHY C APYTMMH BEIMUYUHAMH,
CTPOMTH TpaduKy U3yUYeHHBIX 3aBHCUMOCTEH QPU3NUECKHX BEIHYNH;
XapaKTEPH30BaTh CBOWCTBA TeJl, (QU3IUYECKUE HABJICHHUA M NPOIECCEH,
UCIIONB3YS TPABUIA CIOXEHUS CHUI (BIOJL ONHOHN npamMoil), 3akoH [Myka,
3akoH JTackas, 3aKOH ApXHMMena, MPaBUiio paBHOBECUs phlivara (6510ka),



«30JI0TOE MPaBUNO» MEXAHWKH, B3aKOH COXpPAaHEHMS MEXaHHYECKOH
3HEprMH, [pU 3TOM [aBaTh CIOBECHYK) (OPMYJHPOBKY 3aKOHa H
34MKUCHIBATH €70 MATEMATHYECKOE BEIPAXKEHUE,

OOBACHATH PU3HYECKHE SABIEHHU, NPOLECCHL ¥ CBOMCTBA TEJI, B TOM YHCIIE
M B KOHTEKCTe CHTyauuii NpakTHKOOPUEHTUPOBAHHOIO Xapaxrtepa:
BLIABIISAT [PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOHTh OOBACHeHME H3 1-2
JIOTMYECKHUX 1IaroB ¢ ONnopoH Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIMUECKUX
ABICHUN, PU3NIeCKHX 3aKOHA WIH 3aKOHOMEPHOCTH;

pelIaTh pacu&THble 3a4a4d B 1-2 JEHCTBUA, MCHONB3YS 3aKOHBI M
GopMyIBl, CBA3BIBaIOUIE (GHU3UMYECKHE BEJIMYHMHBL: Ha OCHOBE aHann3a
YCIOBHS 3aJa4M 3alIMCHIBATh KPATKOE YCIOBHE, NOACTABIATE (PU3UUECKHE
BEJIMYMHEL B (POpPMYNbl M NPOBOAUTH Pacy&Thl, HAXOAHUTEH CNPABOYHEIE
JaHHble, HEOOXOMUMBIE /NS pPelleHUs 3ajad, OUEHUBATh PEATMCTHYHOCTE
nony4eHHONH PU3NUECKOH BETHYMHEL,

pacmno3HaBaTh MpoOJIEMBl, KOTOPEIE MOXHO PpEIUUTh MpY [1OMOIIH
bU3HIECKUX METOAOB, B ONIMCAaHUM HCCIEA0BAHHUS BLLACIATH IPOBEpsIieMoe
npennonoxenue  (runortesy),  pasnu4aTh M HHTEPUPETUPOBATH
NONYYEHHBIH pe3yjsTaT, HaxXOAWTh OMMOKHM B XOJe OIbiTa, AenaTh
BBIBOJIBI TIO €r'0 pe3yIbTATaM;

TPOBOOUTHL ONBITHI Mo HabmofeHHI0 (U3MYeCKUX SABICHHH HIH
dUMIECKUX CBOVWCTB TEN: bopMyJIMpOBaTh npoBepseMbIe
Npeanonaoxenus, cobuparb YCTaRHOBKY M3 IIPEUIOKEHHOrO 000py I0BaHuS,
3aITUCBIBATh XOJ ONEITa H (POPMYIHPOBATE BEIBOBI;

BBIOJIHATE TPSIMBIE H3MEPEHUs pacCTOSHHUS, BPEMEHH, MacChl Tella,
o0béMa, CHNTBI W TEMMEPaTypsl ¢ UCHONB30BAHHEM . aHAIOTOBBIX U
uMppoBEIX NpUOOPOB, 3aNMCHIBATE MOKA3aHHs MpHOOPOB ¢  Y4ETOM
3aaHHON a0COMIOTHOH MOTPEeLIHOCTH H3MEPEHMI;

IPOBOAUTH UCCIIENOBAHHE 33aBUCUMOCTH OJHOH (PH3HYECKOH BETUYHHBI OT
ApYroif ¢ HUCMONB30BAHHEM MpPAMBIX M3MEPEHHH (3aBUCHMOCTH IIYTH
PABHOMEPHO JABIDKYLIErOCs Tejla OT BPEMCHU [BIDKEHHs Teld, CUJIbI
TPEHHS CKOJIBKEHUS OT Beca Tea, kadecTBa o6paboTKu MOBEPXHOCTEH Te
¥ HE3aBUCHMOCTH CHIIBI TPEHUS OT IIOLATH CONIPHKOCHOBEHUS TEN, CHIIBI
yNpyrocTy OT yIJTHHEHHs IIPYXKHHbI, BRITAJIKHBAIOMIEH Cuibl OT 00BEMA
MOrpy’KEHHON YacTH Tela U OT IUIOTHOCTH XHUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT IIyGUHE], Ha KOTOPYIO NOTPY)XXeHO TeJlo, yCIOBHH
MIaBaHus TeNl, YCIOBUN pPaBHOBECHS pbIMara M OJIOKOB), y1aCTBOBATH B
NNaHAPOBAHHUN Y4eOHOrO WCCAENOBaHUs, COOMPATh YCTaHOBKY W
BEITIOJHATD H3MEPEHHS, CleAys NPEANOKEHHOMY IUIaHy, (HKCHPOBAThH
PE3YNBTATEl TONYUYCHHON 3aBHCHMOCTH (QH3MYECKUX BENHYHH B BUIC



MpeIoKEHHBIX TabNuL U IpaQUKOB, AENaTh BBIBOJBL IO PE3yNbTaTaM
UCCTIeIOBaHUS;

IPOBOIUTH KOCBEHHBIE M3MEPEHHA (U3MUECKMX BeNHYUH (ILUIOTHOCTD
BEIeCTBA KUAKOCTH H TBEPAOTO Tejla, CHIIAa TPEHUA CKONBXEHHA,
JaBIeHUe  BO3jyXa, BHITAIKMBaOllad  CHJlA, AEHCTBYIOllas Ha
MOTPYXEHHOE B JKHIKOCTB TeNO, KO3(QQUUHMEHT IONE3HOTO AEHCTBUA
IPOCTHIX ~MEXAHH3MOB), CJEAys IMPEIOKEHHONH HHCTPYKUHMM: MpH
BBITIONIHEHUM M3MEpeHui cOoOMpaTh JKCIEPHMEHTANBHYIO YCTaHOBKY H
BBIYUCIATE 3HAa4YeHUE HCKOMOMN BEJIMYUHBI,

co6 momaTh NpaBHia TEXHUKH 6€301acHOCTH TIpH padoTe ¢ n1abopaTopHEIM
000pyAOBaHUEM,;

YKa3bIBaTh [PUHLKIBI JeficTBHA NMPUOOPOB M TEXHU4ECKHX YCTPOHCTB:
BECHI, TEPMOMETp, [MHAMOMETp, coobulalouuecs cocyasl, GapoMerp,
phiYar, OBHXKHEIH 1 HENOABIKHEIM ONOK, HAKIOHHAA MI0CKOCTb;
XapaKTepH30BaTh TPHHIWNB! AeHCTBUS  U3YUEHHBIX MNpHOOpoB M
TEXHUYECKHX YCTPOHCTB ¢ ONOPOH Ha HX onMcaHus (B TOM YHCJIE!
OONUIMIHUKHA, YCTPOHCTBO BOZONPOBOAA, THAPABIHYECKHI Tpecc,
MaHOMETP, BEICOTOMEp, OPIIHEBOH HACOC, apEOMETp), HCTIONB3Ys 3HAHUS
0 cBOMCTBaX (OM3NYECKUX SBICHUN H HEOOXOAMMBIE (PU3HYECKHE 3aKOHBI
H 3aKOHOMEPHOCTH;

NPUBOAUTH  NpUMepb  (HAaXOZMTh HMHGOPMALMID O  HpHMEPax)
NPAKTUYECKOr0 HCMONb30BaHMA (U3HMUYECCKUX 3HAHUWI B ITOBCEIHEBHOM
WHU3HU Ajs obecnedeHus 0€30MacHOCTU NIpU o0pallleHuH ¢ npubopaMu H
TEXHHYECKMMM YCTPOWCTBAME, COXpaHeHHA 3J0POBbA MW COOMOACHHA
HOPM 3KOJIOrHYecKOro MOBEJCHHS B OKPYXKaIOLIEeH cpele;

OCYIIECTBIATh OTOOp MCTOYHMKOB HMHQpopManmuu B HuarepHere B
COOTBETCTBHH C 33/JAHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHMP H TyTEM CPaBHEHUS PajIMUHBIX UCTOYHHUKOB  BBIJEHATH
MH(OPMALIKMIO, KOTOpas MBIAETCS IPOTHBOPEYUBOM MM MOXeET OBITH
HEZOCTOBEPHOH,

MCIONF30BATh IIPH BBIIONHEHUH Y4eOHBIX 3a[aHUi Hay4HO-IIONYIAPHYIO
THTEpaTypy QH3WYECKOro COJepXaHMs, CIpPaBoOdHBIE Marepualbl,
pecypes! cetd UHTepHET, BlafeTh NMPUEMaMH KOHCIIEKTUPOBAHUA TEKCTA,
npeobpasoBanus HHGOPMAIMH U3 OMHOH 3HAKOBOW CHCTEMEI B APYTYIO,
co3faBaTh COGCTBEHHBIE KPaTKUE NUCBMEHHEBIE U YCTHBIE COOOLICHHS Ha
OCHOBe 2—3 HCTOYHUKOB MHGPOpPMALNH (PH3UYECKOr0o COIEPKAHMA, B TOM
yucne MyOIMYHO JeNaTh KpaTKHe COOOLICHHS O Pe3ylbTaTaxX IMPOCKTOB
UMM y4eOHBIX HCCIENOBaHWE, IpH ITOM TIPAMOTHO HCIIONB3OBATh



M3yYEHHBIM IOHATHHAHBIN ammapaT Kypca (U3HKH, CONPOBOX/IATH
BEICTYILIEHUE TIPe3CHTAIMEN;

Npy BBINOJHEHUH yY4YeOHBIX INPOSKTOB W WCCIELOBAHUH pacTpeneniThb
0043aHHOCTH B rpynne B COOTBCTCTBHMH C ITOCTaBJICHHBEIMU 3agavyaMu,
CIEAUTh 34 BHIIOJHEHHEM IUIaHA JCHCTBUH, aJ€KBAaTHO OIIEHUBATH
cOOCTBEHHBI  BKIaJg B  JEATCNBHOCTE  TPYMIbi,  BEICTPAaUBaTh
KOMMYHHKaTHBHOE B3aMMOJCHCTBHE, YYHTHIBAS MHEHUE OKPYKaIOIIHX.

K xoHny ofydeHus B 8 khacce MpeAMETHBIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOTKHBI OTpakaTh cHOPMUPOBAHHOCTE Y O0YUAIOIIUXCH YMEHUH!

HCIONB30BATh MOHATHS: MACCA U pa3Mephl MOJIEKYII, TEIUIOBOE ABHKECHHE
aTOMOB ¥ MOJIEKYJI, aTPETATHbIE COCTOSHUA BELIECTBA, KPUCTAIUIMUCCKHE H
aMop(Hbie Tela, HACHILUEHHBIH H HEHACHIIEHHBIH Iap, BIAXHOCTD
BO3/yXa, TEMIEpaTypa, BHYTPEHHAA O3HEPrus, TeIUIOBOH JBHIraTelb,
S]IEMEHTAPHBIH 3EKTPUYECKHH 3apsj, 3ICKTPUUECKoe Noje, MPOBOLHUKU
¥ AKDIIEKTPUKY, HOCTOSHHBIH 2JIEKTPHYECKUI TOK, MATHUTHOE HOJIE;
pasnu4aTh ABMEHHS (TEINIOBOE PACUIMPEHHE W CKaTHe, TEILIoNepelaya,
TEIUIOBOE PaBHOBECHE, CMadMBaHUE, KANUIAPHEIC ABICHUS, HUCIApeHHe,
KOHJEHCAUHs, IUTABIeHne, KPHCTAJUTH3anus (OTBEepAeBaHHE), KHUIICHHE,
TeIUIonepeiadya {(TernonpoBOAHOCTS, KOHBEKILIHS, H3TY4YEeHUE),
3IEKTPHU3aLHsl Tej, B3aHMOLEHCTBHUE 3aps OB, NEHCTBHS IMEKTPHYECKOTO
TOKA, KOPOTKOe 3aMblKaHue, B3aNMOJCHCTBHE MArHHUTOB, MICHCTBUE
MArdUTHOTO 1OJIS Ha TIPOBOMHMK € TOKOM, dIEKTPOMAarHUTHAS MHIYKLKs)
MO OINHCAHWIO HX XAapaKTePHBIX CBOUCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIMX A2HHOE (PHU3UUECKOE SIBIICHHE;

PacTO3HABAaTh TNPOSBICHHE HM3YYEHHBIX (U3MYECKHX SBIECHHHA B
OKPYXaIOLEeM MHpe, B TOM uucne (uidyeckde ABJEHUS B NPUPOAE:
MOBEPXHOCTHOE HATSIKEHHWE M KaNWULAPHBIE SABICHUS B IPHPOJE,
KpUCTA/Ibl B IIPUPOAE, H3JIydeHUe ConHua, 3amep3aHue BOJA0EMOB,
Mopckue Opu3sl, 00pa3oBasUe POCE, TyMaHa, MHEs, CHEra, 31eKTPHYECKHE
ABNeHus B arMmocdepe, 3TEKTPUUECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE
none 3emiy, Apeiid MOmMOCOB, PONb MarHWTHOTO IIONS JJIA JKH3HM Ha
3emile, TOMSAPHOE CHUSHUE, IPH 3TOM NIEPEBOJNTE MPAKTHUECKYH) 3a1a41y B
yu4eOHyI0, BRIIENSTH CYLIECTBEHHBIE CBOKHCTBA (IIPU3HAKH) (H3UUECKHUX
ABJICHUH;

OIHCHIBATE U3Yy4YE€HHbIE CBOWCTBA TNl U (PU3MUECKUE SBICHMS, HCIONb3YA
¢usnuecKre BeIMYMHE! (TEMIIEpATypa, BHYTPEHHAS SHEPrusi, KOTHYECTBO
TEMNOTEl, VAENBHAS TEIUIOEMKOCTh BEINECTBA, YyAEJNbHasd TEIUIOTA
TIABNEHMS, YOeNbHas Temnora napoo0pa3oBaHus, YAENbHAs TEIoTa
CropaHMsi TOIUTMBE, KOO(MQUIHUEHT MOJC3HOro MACHCTBHA TEIUIOBOMH



MAaIlIHHBI, OTHOCHTENbHAS RBIAXHOCTh BO3/yXa, 3NEKTPHUYCCKHH 3apsf,
CHJIa TOKa, DJIEKTPHYECKOe HAIPMKEHUE, COMPOTHBICHWE NPOBOJHUKA,
yIeIbHOE  CONMPOTHBIIEHME  BelllecTBa, paboTa W MOLIHOCTh
JMEKTPUYECKOr0 TOKa), 0OpHM OIHCAaHMH TNPaBHILHO  TPAKTOBATH
(GbU3UUECKHI CMBICH HCIONB3YEMBIX BEIWYMH, O003HAYEHHS U €HHHLIbI
¢u3rIecKUX BENVYUH, HAXOAUTh (OPMYIBI, CBA3BIBAIOLIME MAHHYHO
(QU3HYECKYIO BEJIHUYMHY € APYIMMH BENWYHHAMHM, CTPOHTh TIpadukH
M3yYEHHBIX 3aBHICHMOCTEH (GH3NIECKUX BEIMYUH,

XapakTepu3oBaTh CBOWCTBA Tel, (QM3MYECKHE SABICHHSA W IIPOLECCHI,
UCIONB3Y OCHOBHBIC IONOKCHUSA MOJEKYISPHO-KUHETUUECKOH TEOpHU
CTpOEHUS BELIECTBA, MPHHIMII CYIIEPMO3MIUH MOJNeH (HAa KaYeCTBEHHOM
ypOBHE), 3aKOH COXPaHEHHs 3apaja, 3akoH Oma I y4acTKa Lenu, 3aK0oH
Jxoynsi—JleHlla, 3aKoH COXpaHEHMs OHEPrHH, IMpd I3TOM J1aBaTh
CloBeCHYI0 GOPMYIUPOBKY 3aKOHA M 3alKCBIBATH €ro0 MaTeMaTHYecKoe
BLIPaXKCHHE;

0OBsCHATD (u3MYeCKde INPOHECCHl H CBOMCTBA Tel, B TOM YHCIEe H B
KOHTEKCTE CUTYalldi MpakKTHKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHOCIEACTBEHHEBIE CBA3H, CTPONTH OOBACHEHHE U3 1-2 NOTHYeCKHX
IIaroB ¢ OMOpoi Ha 1-2 H3yYeHHBIX CBOHWCTBA (DH3HUYECKHUX SBICHHH,
(U3HUECKUX 3aKOHOB WK 3aKOHOMEPHOCTEH;

pemraTs pacyéTHele 3a1a4yd B 2-3 IOEHCTBHA, HCIONB3YH 3aKOHBEI H
$hOpMYJIBI, CBA3BIBANOLIYME (HIMYECKUEC BEIHYMHBI: Ha OCHOBE aHAIH3a
YCJIOBHS 3a/1aud 3alUCBIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEIOCTATOK
NAHHBIX [OAf PpelleHus 3ajadd, BeIOMpaTh 3aKOHBI W (QOPMYJIEI,
HeoOXoMuMEBIE s e pelleHds, NpOBOJUTL pPAcuéThl M CPaBHUBATH
NOTY4EHHOE 3HaUeHHUE (PU3NYECKOI BEIMYHHEI ¢ U3BECTHBIMH JaHHEIMH;
pacmo3HaBaTh NpOONEMbl, KOTOPBIC MOMXHO pELIMTh TP TOMOILK
GU3MYECKIX METOIOB, UCHONB3Ys OMHCAHMUE HCCIECHOBAHMA, BBIICIATDH
TpoBepsieMoe  NPEANONOKEHHE, OLEHUBATh IIPAaBUIBHOCTE  TIOPS/IKA
NpOBEJICHUS UCCIIEIOBAHUS, A€NATh BLIBOBI,

MPOBOIUTE OIBITHl 110 HaOMOOeHWI0 (HU3UYECKMX SBICHHH HIH
buznuecKUX CBOWCTB Tea (KanHILISIPHEIE ABJICHUS, 3aBUCHMOCTD JaBJICHHS
BO3IyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOLEecca OCTHIBAHUSA H
HArpEBAHMA NPH HITyYeHHH OT LBeTa H3MydalomeH (nornolanlei)
OBEPXHOCTH, CKOPOCTh UCHAPCHUS BOJLI OT TEMIEPATYPBl KUJKOCTH U
[UIOIMEAAH €€ TMOBEPXHOCTH, OJIEKTpU3allMsa Tel U B3aUMOJEHCTBHE
3NEKTPUUYECKHX 3apAiOB, B3aUMOACHCTBHE MOCTOAHHBIX MArHHTOBR,
BU3YAIM3AlMS MAaTHUTHBIX ITOJIed MOCTOSHHBIX MAarHUTOB, [JeHCTBUS
MarHMTHOTO IIOJiS Ha ITPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA IMEKTPOABUIATENS [OCTOAHHOTO TOKa): (OpMyJHPOBATh
TpoBepsAeMble TIPESANIONOKEHU, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOTO
060pyIOBaHH, OTIMCHIBATE X0 ONBITA U GOPMYTHPOBATH BHIBOMIBI;
BBLIMONHAT  NPAMBIE  HM3MEPEHMS  TEMIEPaTyphl, OTHOCHTC/IBHOM
BIQKHOCTH BO3JyXa, CHJIBI TOKa, HAMPOKEHHA ¢ WCIOIB30BaHUEM
AHAJIOTOBBIX INMPUOOPOB M NAaTYNKOB (M3MYECKHX BENWYHH, CPaBHUBATh
pe3yJILTATB! U3MEpPEeHHH ¢ YUETOM 3a/1aHHOH abGCONIOTHON MOTPEIHOCTH,;
IIPOBOJMTH UCCIICAOBAHNE 3aBUCHMOCTH OJIHOM (PU3NYECKOH BEIUYHHE! OT
JApPYroii ¢ HCHOIB30BaHMEM MPAMBIX  H3MEpeHMH  (3aBHCHMOCTE
CONPOTHBAEHUA MPOBOAHMKA OT €ro JUIMHBL, TUIOLIAIH IOHNEepPeqHOro
CeueHMs U yIAeNbHOTO CONPOTHRIEHHUS BEIIECTBA IPOBOAHHKA, CUITEI TOKA,
HAYIIEro depes TPOBOAHHMK, OT HANpsOKEHHss Ha [POBOJHUKE,
HCCNei0BaHHEe TOCIEAOBATEIbHOTO W MapajUlefbHOTO  COCOHHEHUH
NpPOBOAHUKOB): TUIRHMPOBATh MCCIEN0BaHUE, COOUpaTh YCTAHOBKY H
BBIIOJIHATE M3MEPEHUs, CIemysl Npe/UIOXKCHHOMY IUIaHy, (HKCHPOBAThH
pesyNbTaThl MONYYeHHOW 3aBHCHMOCTH B BHAe TabuMi M rpadukos,
IJenaTh BRIBOABI IO pe3yNbTaTaM UCCIeIOBaHHS,

NPOBOAWTE KOCBEHHbIC H3MepeHUs (H3MYCCKHX BEIHYMH (yIelnbHas
TEMNOEMKOCTE BEIECTBA, CONPOTUBICHUE MpPOBOAHMKA, pabora H
MOIIHOCTh IJIEKTPHUYECKOTO TOKAa): IUIAHHPOBAaTh H3MEpeHHs, coOMpaTh
IKCIIEPUMEHTANIBHYIO YCTaHOBKY, CleAys IpPEIOKEHHON HHCTPYKIMH, H
BBIUMUCIIATH 3HAYCHHUE BEIMYKHBI,

cobIIr0AaTh TPaBHIIa TEXHUKH 6€30I1acCHOCTH TIpH paboTe ¢ 1aGopaTopHEIM
00OpyIOBaHHEM;

XapaKTepH30BaTh MPHUHIHIB ACHCTBHA HM3Y4YeHHBIX pUOOPOB H
TEXHHYECKHX YCTPOWCTB ¢ OMOpOil Ha MX omnHdcaHuA (B TOM 4YHCIE:
CHCTEMa OTOILIEHHS JOMOB, THIPOMETP, MapoBas TypOWHA, aMIepMeTp,
BOJIETMETD, CUETYUK IICKTPUYECKOH OSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npubopk!, HATPEBATENbBHBIE MEKTPONPUOOPHL (TIpUMeEPBL), JeKTPHIECKHE
TpeOXPaHnTeNH, SIEKTPOMArHUT, IEKTPOABUraTellb IOCTOSHHOTO TOKA),
HCTIONB3Ysl 3HaHHA O CBOMCTBAaxX (U3NUECKUX SABIEHHH M HeoOXoaMMBble
(usniecKe 3aKOHOMEPHOCTH;

PACMO3HABATL [POCTble TEXHUHYECKHE YCTPOHCTBA W U3MEPUTENbHBIE
NpHOOpH [0 CXeMaM W CXEMaTHYHBIM pHCYHKaM (OKHAKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, ABMTaTeNlb BHYTPEHHEIO
CrOpaHus, INEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI 3JIEKTPUYECKUX
ueneil ¢ MOCIeAOBATENIEHBIM ¥ NapaJlIeNIbHBIM COeIUHEHHEM 3JIEMEHTOB,
pasnyuasl ycl0BHbIE 0003HaUEHH 3JIEMEHTOB JIEKTPUYECKUX LISTIEH;



NPUBOAUTE  mpuMmepsl  (HaxomuTh uHQOpMauuilo o  NpHMepax)
PaKTHYECKOTO HCIOJIL30BAaHUA (PU3MYECKUX 3HAHWH B IIOBCEIHEBHOMU
XU3HH I8 obecrneucHUs 6e30MacHOCTU NpH obpalleHuu ¢ npubopaMy U
TEXHUYECKMMH YCTPOICTBAMH, COXpaHEHMA 3A0pOBbi H COBMIOAEHUA
HOPM 3KOJIOTHYECKOTO MMOBEACHHA B OKPYKaloIlleH cpele;

OCYIIECTBNIATh MNOMCK HH(MOpPMANUKM (QHUIHMYECKOre CONEPKAHHA B
HTepHeTe, Ha OCHOBE HWMEOINUXCS 3HAHMA M HYTEM CpaBHEHHA
JOIOJHUTENBHEIX ~ HCTOYHMKOB  BBIAENATH HH(pOpMauMio, Kortopad
SBISETCA MPOTHROPSUHBON HIIM MOXET OBITH HEIOCTOBEPHOH,;
HCIIOJIL30BATh IIPH BBUTOJHEHUH Y4eOHBIX 334aHUN HayYHO-TOMYJIAPHYIO
aMTEpaTypy  (U3UYECKOTO COJEpXKaHUA, CHPABOYHBIE MAaTepPHAIEL,
pecypchl ceTH MHTEpHeT, BNaaeTh NpHEMaMH KOHCIIEKTHPOBAHUA TEKCTa,
npeobpazoBaHvs HHPOPMAIMU U3 OJHOH 3HAKOBOH CHCTEMEI B JIPYTYIO,
co3aBaTh COOCTBEHHBIE TIMCBMEHHBIC M KpaTKWe YCTHBIE COOOLLEHHS,
0006mas HH(QOpMAIMIO W3 HECKONBKAX HCTOYHHKOB (U3HYECKOIo
COIEPKAHUA, B TOM 4YHCNe NyOMMYHO NPEACTABNATh Pe3yIbTaThI
TIPOEKTHOH WIIH MCCIEZOBATEILCKON AEATENIBHOCTH, IIPH DTOM FPAMOTHO
MCIIOJIb30BATh W3YYEHHBIH INOHATHHHBIA ammapar Kypca (M3MKH,
COTIPOBOXIATH BHICTYTUICHUE NPe3eHTallUeH;

IIPH BBIIOJIHEHUN YYEOHBIX INPOEKTOB M HCCIECHOBAHHN (DU3NYECKUX
NPOLIECCOB  pacrpefieNisiTh OOA3aHHOCTH B IpYyMNNE€ B COOTBETCTBHH C
MIOCTABIICHHBLIMY 3a/1a4aMU, CICIUTh 3a BHITOJHEHHUEM IIIaHa JEHCTBUH U
KOPPEKTHPOBAaTh ero, aiaeKBaTHO OLEHHUBaTb COOCTBEHHBIH BKJIax B
AeATeNBHOCTE TPYIIbl, BEICTPAUBATh KOMMYHUKATHBHOE B3aKMOJCHCTBYE,
TIPOSBIISAS FOTOBHOCTh pa3peniaTh KOH(IUKTEL.

K xonny o0ydeHus B 9 kiaacce npeAMeTHbIE pe3yabTaThl Ha 6230BOM YPOBHE
JIOJKHBI OTpakaTh COPMUPOBAHHOCTh Yy 00y4alOMXCcsl YMEHHUH:

HCTIONRL30BaTh [MOHATHA. CHCTeMa oOTcuéra, MaTepualibHas ToOuKa,
TPAEKTOPUA, OTHOCHUTENIBHOCTh MEXaHUYECKOro ABHXKEHMs, AedopManus
(ynpyrasi, IUlacTHUeCKasi), TPeHHE, LEHTPOCTPEMHTENBHOE YCKODEHHE,
HEBECOMOCTE W IIEPErpy3kH, IIEHTP TKECTH, aOCONIOTHO TBEPIOE TeNo,
[IEHTP TSDKECTH TBEPAOro TeNa, paBHOBECHE, MEXaHH4eCKHe KojcOaHus u
BOJHEI, 3BYK, HHOPa3sByK H YJIbTPa3BYK, 3JeKTPOMarHUTHBIC BOJIHE,
HIKAJTA MEKTPOMArHUTHBIX BOJNH, CBET, OJIM30PYKOCTh U AANBHO30PKOCTS,
CIIEKTPBI MUCIyCKaHHWs ¥ MOTJNOLIeHHs, anb(a, 6eTa- U raMma-usJydeHus,
H30TOIHL, SepHas 3HEPreTHKa;

pasnMyarh ABJCHHA {PaBHOMEPHOE W HEPABHOMEPHOE MPAMCIHHEHHOE
JBHXXEHHE, PABHOYCKOPDEHHOE MPSAMONIMHEHHOe MABMXeHUe, cBoGoaHOe
NajeHHe Tell, pABHOMEPHOE JABMXEHHUE MO OKPYKHOCTH, B3aUMOAEHCTRHE



TeJl, peaKTHBHOE ABHXXeHWe, KonebatenbHOE ABHXKEHHE (3aTyXalolide H
BLINYXACHHbIE KONe0aHHsI), PE3OHAHC, BOTHOBOE JBHIKEHUE, OTPAKCHUE
3ByKa, NPAMOIIMHEWHOE DAaclpOoCTpaHEHUE, OTpaXeHue H MpeloMIeHHe
CBETa, NOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3lokKeHe OEIOro ¢BeTa B
CIEKTp W CIOXEHHE CHEeKTPaIbHBIX LBETOB, JHCIEPCHS  CBETA,
ecTecTBEHHasd Paju0aKTHUBHOCTh, BO3HHKHOBEHUE JHHEWYATOrO CIIEKTpa
U3JTy4EHMUS) 10 ONMCAHHIO UX XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OIBITOB,
JEMOHCTPHPYIOLINX JaHHOE (PH3NYECKOE ABICHHUCE;

pacrlo3HaBatTh INPOABICHHE H3ydYeHHBIX U3HYECKUX SBIECHHA B
OKpyXarollleM MHpe (B TOM uHcie (QH3WYECKHE SBICHHA B HPHPOLE:
NPUIKBEL ¥ OTJIABEL, ABIOKeHHE IU1aHeT CO/THEYHOH CUCTEMBI, pEaKTHBHOE
JABMXKEHHE OJKWBBIX OpPraHd3MOB, BOCHPHUATHE 3BYKOB JKHBOTHEBIMH,
3eMJleTpACEHHe, CeUCMHYECKHe BOJIHBL, LyHaMH, 3XO0, I[BeTa Tel,
ONITHYECKHE SBICHUA B NpUHpone, GHoNOrMYeckoe AeHCTBHE BUIUMOIO,
yABTPAQUONIETOBOI0O W  PEHTTEHOBCKOTO HM3IY4EHUH, €CTeCTBEHHBIM
paJMOaKTUBHBI (GOH, KOCMHYECKHE JIy4M, DPaJHOAKTHBHOE H3JTyueHUE
MPUPOAHBIX MHHEPATOB, NEHCTBHE paJUMOAKTUBHBIX H3JTyYeHU# Ha
OpPraHH3M 4YeJIOBEKAa), NPU ITOM TIEPEBOAWTHL MPAKTHUYECKYIO 3amaqdy B
yueGHyI0, BBIJENATH CYLIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (QHIHYECKUX
SBIICHHUH;

OMMCHIBATh U3YYCHHbBIE CBOHMCTBA TENl U (PU3MYECKHUE SBJICHUS, HCIONR3Ys
¢dbH3MYecKHe BENMMYUHBI (CpelHsss M MIHOBEHHAs CKOPOCTh Tena IpH
HEpaBHOMEPHOM JBWXCHUM, YCKOPEHHE, NEPEMEIUCHME, MYyTh, YINIOBas
CKOPOCTh, CHIIA TPEHHWSH, CWJIA YIOPYIOCTH, CHJIA TSKECTH, YCKODEHHE
CBOOOOHOTrO MajeHus, BEC Tejla, HUMIYJIbC Tela, HMIYILC CHILB,
MeXaHH4YeCKasg pabora W MOIIHOCTh, IOTEHIHANbHAS JHEPrUA Teiaa,
HMOAHATOTO HAJ TMOBEPXHOCTBIO 3eMIHM, MOTCHUYAbHAsA HEprua Cxaroi
NpY>XWHBI, KMHETUYECKas 3HEPrus, IMOJHAad MEXaHH4YECKas JHeprus,
nepuoj M 4acrora KonedaHui, ATHHA BOJIHBL, TPOMKOCTEL 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, IIOKAa3aTeNkb NPE/IOMICHHs CPeAsl), IPH ONHCAHUH
NPaBUIBHO TPAKTOBAaTh (HU3HYECCKHH CMBICI HCIIONB3YEMBIX BEJIHYHH,
o003HaYeHusi ¥ EIUHHLBI (PU3UUECKUX BENHUYMH, HaXOAUTh (DOPMYIHI,
CBSI3BIBAKOILIME JAHHYIO (DU3HYECKYIO BEIIMYMHY C APYTMMH BEJIHYHHAMH,
CTPOMTE rPadMIKi H3YIEeHHBIX 3aBUCHMOCTEN QU3MIECKUX BEIHUHH,
XapaKTepU30BaTh CBOWMCTBA Tell, (QHU3MYECKHE SABJICHUA U TPOIECCHI,
VICTIONB3YSE 3aKOH COXPAHEHWs 3HEPrHH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUII CYMEPNOIUIHN CHJI, TNPYHLMN OTHOCHUTENbHOCTH [ ammies,
3aKkOHBl HEBIOTOHA, 3aKOH COXpPaHEHWS HUMILYJIbCA, 3aKOHB! OTPaXEHHS H
NpeJOMJIeHHs CBETa, 3aKOHB! COXPAHEHHA 3apsT0BOTO H MacCOBOr0 YHCe]



NPy AJEPHBIX PEAKUMAX, [IPH 3TOM AaBaTh CIOBECHYH (OPMYIMPOBKY
3aKOHA M 3aTTUCHIBATH €0 MaTeMaTUYECKOE BbIpaXKeHHE;

OOBICHATh (U3MYECKUE ITPOIecChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYaAUHi NMpPaKTHKOOPHEHTUPOBAHHOTO XapaxkTepa: BBIIBIATH
APMUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTE O0BACHEHHE U3 2—3 JIOTHUECKUX
IaroB ¢ omopo#l Ha 2—3 u3yueHHBIX CBOHCTBA (M3HYECKHX SABJICHHH,
(bU3HYECKHX 3aKOHOB WIH 3aKOHOMEPHOCTEH;

pewiaTh pacuéTHble 3ajayd  (ONMpaloLMecs Ha CcHCTeMy U3 2-3
YPaBHEHHMIA), HCIIONB3YS. 3aKOHBI ¥ (POPMYIIBI, CBA3BIBAIOINNE (PU3HICCKUE
BeIHYHMHBI: HAa OCHOBE aHAIW3a YCIOBUS 3aJa4d 3allHChIBAThH KpaTKoe
yCIIOBHE, BBISBIATE HE/OCTAIOUIME UM M30BITOUHBIE JaHHbIE, BHIOHPATS
3aKOHB! B (OPMYINEL, HEOOXOIUMBIE JUIA PELEeHNs, [TPOBOAUTD PaciuEThl U
OLIGHUBATh PEAIMCTHYHOCTH TMOJYYCHHOTO 3HaueHMA  (QH3MUECKOH
BEJMYHHBL;

pacmo3HaBaTe NPOGIEMBbI, KOTOPBIE MOXHO PpEIMT: MPU TOMOIIU
(GU3NYECKUX METOJO0B, HCIONL3YHA OMHCAHHWE HMCCIACAOBAHHA, BBIACIATH
nmpoBepsieMOe [PEANON0XKEHHE, OLEHHBATh [IPABUILHOCTE IOpsJKa
MpOBeJEHNUS  MCCIEAOBAaHHs, JENnarTe BBIBOMABI, HHTEPNPETUPOBATH
pe3yNbTATEl HAOMIOAEHUH U ONBITOB,

NPOBOJUTE ONBITHI MO HAOMOACHHIO (UIMYECKHX ABJICHHA WK
dbuzndecKkux CBOUCTB TeNl (U3yueHHe BToporo sakoHa HeroToHa, 3akoHa
COXPAHEHHA 3HEPTHH, 3aBHCUMOCTH NepHoja KojaeOaHWH npyKHHHOTO
MasTHHKA OT MAacChl Ipy3a U JKECTKOCTH NPYXWHBL W HE3aBHCHMOCTh OT
AMIDTATY IB] MAJTBIX KosleOaHui, IPAMOIHHEHHOE PAclIpOCTPAHEHUE CBETE,
pasnoxeHHe GelIoro cBeTa B CHEKTP, U3y4eHHE CBOMCTB H300paXEHHA B
IUIOCKOM 3epKajle B CBOMCTB M300pakeHHs npeaMeTa B CoOHparollei
nuH3e, HAONMIOJECHUE CIUIOLIHBIX W JIMHEHYATBIX CIIEKTPOB HW3IMYy4eHHA):
CaMOCTOSTEJILHO  COOMpaTh YCTAHOBKY W3  u30bITOYHOro Habopa
o0Opy/n0BaHHS, OIMCBIBATH XOJ ONBITA ¥ €ro  Pe3ylbTaThHl,
¢bopMyIMpPOBaTE BEIBOIEI,

IPOBOAUTH IIPH HEOOXOJVMOCTH CEPHIO NPSMBIX UIMEPEHUM, ONMpenesisis
cpelHee 3HAUCHHE H3MepAeMol BeNUYMHBl ((POKycHOe paccTosHue
cobuparomeit nMH3BI), O0OCHOBBIBaTH BHIOOP CMoco0a U3MEpEHUS
(n3MepuTeNBEHOro Npubopa);

NpOBOJAWTE MCCICAOBAHUAE 3AaBUCUMOCTEH (DHU3MYECKMX BEIWYHH ¢
UCMONL30BAHUEM NPAMBIX H3MEpEeHHH (3aBUCHMMOCTB IIYyTH OT BPEMEHH
OpH PABHOYCKOPECHHOM IBWKEHMH 0€3 Ha4YalbHOM CKOPOCTH, NEpHOAA
konefaHuii MaTeMaTUUecKoro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH
yrlla OTPaXKCHHsI CBETA OT yIja NajJeHHMs M YIJla NPEeIoMIIeHHs OT yIia



NajcHus): IUIAHUPOBaTb HCCIEJOBAHHE, CAMOCTOATENBHO COOHpaTh
YCTaHOBKY, (HKCHpoBaTh pe3yJbTaThl TOJYYEHHOH  3aBHCHMOCTH
¢$Hu3NUeCKHMX BENUWYHMH B BuAc Tabmum ¥ rpadQukos, AenaTh BBIBOABI [O
pe3yJbpTaTaM HcCiieJOBaHUS,

NPOBOAUTE KOCBEHHBIE W3MEpPeHHS QU3MYECKUX BeNWUHMH (CpeaHsas
CKOPOCTh U YCKOpPEHHE€ Tena IIpH pPaBHOYCKOPEHHOM JABUXXEHHH,
YCKOpeHHe CBOOOOHOrO MafeHUs, KECTKOCTb MPYKUHBL, KO3)GHULMEHT
TPEHHsI CKONBXEHUs, MeXanudeckas paboTra M MOIIHOCTH, 4YacTOTa M
nepuox KoieGaHWH MaTeMaTH4YecKOro W HPYXWUHHOTO MAasiTHHKOB,
onTHUeckas cuia coldupatomedl  JNHH3B, PaaAHOaKTHBHBIA  ¢oOH):
TUIaHHPOBATh H3MEpPeHus, cobUpaTh 3KCMEPUMEHTATBHYH) YCTAHOBKY H
BHITIOJIHATD U3MEPEHHS, cAeiy: [PeOKEHHOH MHCTPYKIHUH, BEIYHUCISATH
3HAaYCHHUE BEIMUYHHBI H AaHATU3UPOBATH [IOJIy4YE€HHBIE PE3YAbTATHI ¢ yUETOM
3aJaHHOH NOTIPEIIHOCTH U3MEPCHHN;

coOMIoIaTh MPaBUIla TEXHUKHU 0€30MacHOCTU NpH padoTe ¢ 1abopaTopHBIM
obopynoBaHueM;

pasan4aThk OCHOBHBIE ITPU3HAKY U3YHUEHHBIX (U3UYECKHX MOJENei:
MaTepualbHas To4YKa, aOCOMIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHHK
CBETA, JIy4, TOHKas JIHH3a, IUIAHETapHas MOJeNb AaToMa, HYKIOHHAas
MOJie]b aTOMHOTO Spa;

XapakTepU30BaTh IPHUHLIMNBI JAEHCTBHS H3YyYEHHBIX NpHOOPOB H
TEXHHYECKAX YCTPOMCTE ¢ oropoll Ha UX onucaHus (B TOM 4YHCIE:
CMHAOMETP, JAATYUK{ IONOXKEHUS, PACCTOAHHUA W YCKOPEHHs, pakeTa,
9XONOT, OYKY, TMEepUcKol, (hoToanmnapar, OINTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO3UMeTp, Kamepa BHnbscona), WCnons3ys 3HaHUS O
cBOiicTBAX  (M3MYECKHX SBIEHWH M HeoOXxopumble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIONB30BAaTh CXEeMBl U CXEMATUYHbBIC PHCYHKH H3YYEHHBIX TEXHUYECKHX
yCTpoHCTB, M3MEPUTENBHBIX NPUOOPOB U TEXHOJOTHYECKHX IPOLIECCOB
NpH pelleHud yuyeOHO-NPaKTHYECKHX 3afad, ONTHYECKHE CXEMBI Ul
IIOCTPOEHUs] H300paKeH Uil B IDTIOCKOM 3epKaJle i cobHparollieli IHH3E;
OPUBOAMTG  TpEMeph!  (HAaXOJWTh HHOOPMALMIO O  IPHMEpax)
TPAKTHYECKOrO HCITONB30BaHUS (DU3NYECKHX 3HaHHI B IOBCEAHEBHOM
KH3HH AN obecnieueHus Oe30MacHOCTH NpH obpalliernu ¢ npubopamMu H
TEXHWYECKHMH YCTPOMCTBAMH, COXPAaHEHHMS 3J0POBBS W COGMIONEHUS
HOPM 5KOJIOTHYEeCKOT0 MOBECHUS B OKpYXXaloIleH cpefe;

OCYLIECTBASTh TOUCK HHOOpMAUMH (UBNHECKOIO COAEPXKaHHMA B
HuTepHeTe, caMOCTOATENBHO GOPMYTUPYS TIOMCKOBBIM 3alIpocC, HaXOJUTh



IyTH OTpeneNeHus TOCTOBEPHOCTH IOIy4YCHHOK HHGOpMAUUM Ha OCHOBE
HUMEIOIIMXCA 3HAHUH W JONIONHUTENbHbIX HCTOYHHKOB;

MCIIONb3OBATE TIPH BEITIOJTHEHUH Y4eOHBIX 3afiaHui HAY4YHO-TIONMYASPHYHO
AMTEPATYpyY U3KMUECKOrOo COAEp)KaHWS, CINpaBOUHble MaTepHabl,
pecypenbl cetn MHTepHET, BlafeTh NpUEMaMH KOHCIIEKTHPOBaHUS TEKCTa,
npeoGpa3oBaHus HHGOPMALMHK U3 OJJHOH 3HAKOBOW CHCTEMBI B IPYyTyIO;
CO3/1aBaTh COOCTBEHHBIE NMCbMEHHBIE M YCTHBIE COOOINEHMS Ha OCHOBE
MHOOPMALIME K3 HECKONBKHX MCTOYHHKOB (PU3UYECKOTO COACPHKAHHA,
nyOAMYHO NPeCTaBIATh PE3YNbTAThl NPOEKTHON MIIM UCCIIEA0BATENIbCKON
IEATeNBHOCTH, TIPW 3TOM TIPaMOTHO  HUCMONB30BaTh  H3Y4CHHBIH
MOHATUMHBIA arnapatr d3yvyaeMmoro pasjena (U3MKH H COIIPOBOX/IATH
BRICTYIIJIEHUE TMpe3eHTalluel ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHKOB.
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TEXHHKE " !
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Jlabopatopras pabota «zyuenue
3aBHCUMOCTY CHJIbI TPEHAS _
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IIOBEPXHOCTEH Y

Pelnenue 3afay Ha olipeeneHue
PaBHOHEHCTBYIOIUEH CUIIBI
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tenay, «I pajudeckoe nzobpaxenne
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Kontponsnas paGora mo temam:
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3axou [lackans

JlaBpneHHe B XKRJAKOCTH H raie,
BEI3BAHHOE JeHCTBHEM CHIIRI
TXKECTH
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MauoMeTprl. [lopiaeBoit
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CYIECTBOBAHUA BO3YITHOU
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Pemmenne 3ana4 mo reme "
ATMocdepHoe aaBnerue”
JleficTBHE KHUAKOCTH U ra3a Ha
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PaBHOBCCHA phIdara»

Prriary B TexHuke, OLITY H
npupoje. Jlaboparopras pabora
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Pemenne 3anau no teme "PaboTa,
momHocTh, KITA"

MexanudecKas 3HePrus.
Kuuernyeckas U NoTeHIHANBHAS i

JHEpTHS

34KOH COXpaHEHHS MEXaHW4IecKoit
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KonmugecTso TennoTs!. ¥ nenbHas
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JlabopatopHas pabora i
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H—NﬁOO@ﬁmﬁwommﬂEm H KOHACHCAITMH.
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KourponsHas pabora no TeMe
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Jlaboparopras pabota
._Eoo:ohowmmmo 3ABHCHMOCTH CHJIBI _

0.5

0.5

__-__._n.u&@”ﬁ@m&@%mcw_
POII
https://resh.edu.ru/subject/lesson/2592/start/

Bubnmuoreka LIOK
:ncm S: on_woo Eﬁcm@mwm

POILT
https://resh.edu.ru/subject/lesson/2982/start/

=

Bubmmoreka LJOK
hitps://m.edsoo.ru/ff0a8bd6

Bubnuoreka LIOK
https://m.edsoo.ru/ffa% 14

Butnnoreka LJOK
https://m.edsoo.ru/ffDaa738

Butnuoreka LJOK
https://m.edsoo.ru/ff0aa73 8

bubnuorexa LHOK
https://m.edsoo.ruw/ff0aadda

mmmmxoanmm EOK
https:/m.edsoo.ru/ff0aal4e




COTIPOTUBIIEHHS pe3HcTopa H
HATIPSKEHUS Ha pe3nucTope”
IlocnemorarensHOE H _
napamieIbHoe COeIUHEHHA m
MPOBOAHHKO
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) MexaHHuECKOE IBHKEHHE. I P3II
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| MEXaHHYECKOTO JABHKEHUHA
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PaBHOMEpHOE TIPAMONMHEHHOE
IBVIKEHHE
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CKOPOCTD
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Yckopenne

CxopocTh IpAMOIMHEHHOTO
‘6 ! paBHOYCKOPEHHOIO ABHXKEHHS. | I
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Pemenne 3agad no reme

"3akount HeroToHa. CHna
ynpyrocTts. Cuta tpeHus”

Cuna TSOKECTH | 3aKOH
BCEMHPHOIO TATOTCHHA.
Yckopenue ¢BoboAHOIO

Vpox-Kongepents

" JIBUKEHHE TEI BOKPYT
rPaBUTALHOHHOIC LEHTPA
(ConneuHas cucteMa).
["amakTuku”

Peienne zamau o teme "Cuna
TSDKECTH M 3aKOH BCEMHPHOIO

TAroTeEHUA"

zoﬁmmﬂ KOCMHYCCKAT
CKOpPOCTE. HerecomocTts 1

Dnmwﬂ.@%wwm

PaBHOBecHE MaTePHANLHON
TOUKH. ADCOMOTHO TBEPAOE
Teno. PaBHOBeCHE TREpROrO
TeNa ¢ 3aKpeILIEHHON OChI0

BpalleHHA. MOMEHT CHIIBL.
[eHTp TsHRECTH

PaBHOBecne MaTepuanbHON
TOYKH. AGCOMIOTHO TBEPLOE
teno. PaBHoBecue TBREPAOTO
TeNa ¢ 3aKPeTUIEHHOH OChIO

buGnuorexa HOK https://m.edsoo.ru/fflatble

BuGanoteka I{OK https://m.edsoo.ru/ff0af044

Bubmuotexa [TOK https.//m.edsoo.ru/ff0af5 {8

bubnuotexa LIOK https://m.edsoo.ru/ff0af33¢

BuGmoreka [{OK https://m.edsoo.ru/ffafe36

POIII
https://resh.edu.ru/subject/lesson/6288/start/47151/
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HEYNPYToe B3aUMOAEHCTBHUE

IpUpOJE U TeXHAKe"

LlenTp TaKECTH

Pemmenue 3aga4 o teMme
"MomeHnT cuipl. LleHTp
dcmaoax

:ohaoaommm K momduoam.mom
paboTe 110 TeMe
"MexaHHUeCKoe JBIKCHHE.

Kourpomsnas ﬁmmoam 0 TEME
"Mexanuueckoe TBHIKEHHE.
BraumMogeiicreue amu

HUmnynsc Tena. H\E:%:vo
CHIIBL. 3aKOH COXpaHEHHd
HMOyJAbca. YIpYyroe u

Pemenye 3amga4 mo teme i
"3aKoH COXpaHEeHHs _
AMIybea”

Ypok- zom&nvomnmm
"PeakTHBHOE IBHKECHHE B

Mexaruueckas pabota 1
MOIHOCTE

Pafota CHITBI TAXKECTH, CHIABl |
YEPYTOCTH M CHIIEI TPEHHS

hmmovmaowmmm ﬁmmoem
«Onpenenerne paboThr CHIBL

' TpeHHH Mpu PAaBHOMEPHOM

Butmmoreka I{OK https://m.edsog.ru/ff0b0408

Bubnunoreka 1{OK https://m.edsoo.ru/ff0b06ec

Butnuoreka LTOK https:/m.edsoo.ru/ff0b096c

P3II
https:/resh.edu.ru/subject/lesson/4 7 19/start/8645/

. Butimorexa [TOK https://m.edsoo.ru/ff0b0a84

Bubnuoreka LIOK hitps://m.edsoo.ru/ff0b0db8

POINI
https://resh.edu.ru/subject/lesson/62 89/start/4753 1/




[loTernuansHas SHEPrua

. JHEPIrHH

Pesonanc

ITBRHEKEHHH TEA 10 !

rOPH30HTANIBHOM
TIOBEPXHOCTU?

Caa3p 3Hepruu u paboTsl.

Kuneruyeckas 3Heprus.
TeopeMma 0 KHHETHYECKOH : 1

3axoH coOXpaHeHWs SHEPIHHU B
MEXAHUKE
Jlabopartopnas paboTa
«H3ydenue 3aKoHa | m 1
COXpaHEHHNS IHEPTHHY

_|||.| —

P33
. https://resh.edu.ru/subject/lesson/6290/start/ 197453/

Bubnnorexa HOK https://m.edsoo.r/ff0b0c32

P3II
- https://resh.edu.ru/subject/lesson/6290/start/ 197453/

bubnuoteka [IOK https://m.edsoo.ru/ff0bl 2fe

KoneGaTennHoe ABHXKCHHE H
€ro XapakTEpUCTUKHA

3aryxaroiue konedaHus. i
Bromyxaenunie konebaHnd. 1

MaremMaTHuecKui
NPYKAHHBIA MasiTHUKH

bubmuorexa HHOK https://m.edsoo.rw/ffOb1858

butmuotexa L{OK hitps://m.edsoo.ru/ff0b20{0

PO https://resh.edu.ru/subject/lesson/3020/start/

_
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«3aBHCHMOCTD NepHoaa _
KoJaeHaHH# OT XEeCTKOCTH !

IpPYXHMHE] H Macchl Ipy3a»

[Iperpamenue 3HEPTUHU IIPH

POIII https://resh.edu.ru/subject/lesson/3019/start/

MEXAHUYECKUX KonebaHuax

hmmmnmaovmmn pabota

: | : 1
«Onpeaenenue YacTOTH U _

Bubnuotexa IHHOK https://m,edsog.r/ff0blaec




neproza Kosnedauuit
MY UHHOTO MASTHIKAY

JlaGopatopras pabota
: «[IpoBepka HE3aBHCHMOCTH
.47 nepuoza KoleGaruii rpysa,
NOABEIIEHHOI0 K HUTH, OT

'Macchl Ipy3a»

MexaHnyecKHe BOTHBL.
CroiicTBa MEXAHHUSCKUX
poad, [IpogonsHbe U

48

NONEPEYHEIE BOMHE]

| YpoK-koH(pepeHuus |
"MexaHu4eCKHE BONLEI B _
Hmmwhoz tene. CelicMuyeckne

wo.ﬁ H uuH

3BYK. wmonvooaummm::m 7
OTpAXXEHHE 3ByKa

_ . Ypok-HcenenoBaHne
151  "HabmozeHue 3aBUCHMOCTH

_ BBICOTBI 3BYKa OT 4acTOTH" m
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FpoMxocTh 3BYKA H BHICOTA _
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| 53 "V eTpasByK ¥ HHGpa3ByK B
TIpUpOTIE K TeXHUKE"
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54 | pabote oo TeMe "3aKOHBI _
i !

| COXpaHeHHS. Mexasnueckne

Bubmotexa HOK hitps://m.edsco.ru/ff0b197a

P3III https://resh.edu.rw/subject/lesson/301 7/start/

POIII hitps:/resh.edv.rw/subject/lesson/2585/start/

P3II https://resh.edu.ru/subject/lesson/301 6/start/

PDIII hitps://resh.edu.ru/subject/lesson/3015/start/

Bufmuorexa [TOK https://m.edsoo.ru/ff0b23ca

Bubmuotexa HOK https:/m.edsoo.m/ffOb2510)




xone0anus U BOJIHGBL"

KourtponsHas paboTa no teMe |
"3aK0HbI COXpAHECHHUS.

55 _ 1 1 ” POII1 hittps://resh.edu.ru/subiect/lesson/3013/start/
_ MexaHu4ecKHe KOJIEOAHAST H _
BOMHI" S T SR I
. DIEKTpO . . _
56 e MATHITHOC T 1 _ _ Bubmmotexa LJOK https://m.edsoo.ru/ff0b2abe
JNCKTPOMArHUTHBIE BOMHl _ ; L
57 CBOHCTRA S7CKTPOMATHHTHEX 1 : _ P31II https://resh.edu.ru/subject/lesson/3008/stary/

BOMM e e e L
Ypox-konpepenuus "[Lxana :

3/IeKTPOMAarHUTHBIX BOJIH. |

58 ' Hcnomp3osaHue 1 _ bubmuorexa LHOK https://m.edsoo.nu/ff0b2fe6

| | 3NMEeKTPOMArHUTHBIX BOJIH UL _

COTOBOH ¢BA3H"

Y pok-HCCIE0BaAHUE !
"M3y4yenue ¢cBOKHCTB :
- 59 3MEKTPOMArHUTHEIX BOJH C 1 1 bubnuorexa LIOK https://m.edsoo.r/ff0b2c6e

IOMOLIEI0 MOGHIIEHOTO
TenetoHa" i

Pemenue 3anau Ha
OnpefeeHHe JACTOTR H .

pel . 1 ; P2III https:/resh.edu.ru/subject/lesson/3008/start/
JUTMHEI 3JIEKTPOMATrHATHOMH “
BOJHEI :

JNeXTPOMArHUTHAS IPUPOAA - m
61 ceeTa. CKOpOCTE CBETA. _ 1 : bubnuotexa [{OK https://m.edsoo.ru/ff0b3 140
BoHOBBIS CBOMCTBa CBETA

60

62 Herotmmn m peta. 1 . Bu6muoteka LIOK https://m.edsoo.ru/ff0b3658
lIpsmonnHelnoe m . S !
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OTPAKCHHSA CBCTA

rpaiuie "BO3yX-CTEKIIO

pacrnpocTpaHeHHE CBETA.
3armenua Consua u JIyHst

3aKOH OTpa)kKeHHS CBETA.
3epkana. Pernenue 3anayq Ha
[IPHMEHEHHE 3aK0HA

[Npenomnenue ceeta. 3aKoH
IIPETIOMJIEHHS CBETA

i — - ——— e

[lonHoe RHYTpeHHEE
OTpa’KeHUE CBETA.
HMenonsiosanne moJIHOTO
BHYTPEHHETO OTPaKCHHS B
ONITHYCCKHX ¢BETOBO1aX
JlaGoparopuas paborta
"Uccnenoeanue 3aBHCHMOCTH
yria npeloMiICHHsA CBETOBOIO

yda OT yIjia TIadeHHA Ha

Lik]}

Y pOK-KOH(pepeHIHS
"Ucnons30BaHUE MOMHOTO
BHYTPCHHEIO OTpaKeHHUA:
CBETOBOIB],
OIITHKOBOJIOKOHHASA CBA3L"

JIunzel. OnTHUecKas cHId
JTHH3bI

[TocTpoenne n3obpaxenuii B
JTMH3aX

e — — - 3

NaGopatophas pabora

Bubnuotexa LHOK https://m.edsoo.ru/ff0b38cd

Bubnuoreka LIOK https://m.edsoo.ru/ff0b3aea

bubtnunotexa [{OK https://m.edsgo.ni/ff0b3¢ic

P3IIT https:/resh.edu.ru/subject/lesson/3005/start/

P21 https://resh.edu.ru/subject/lessen/3006/start/

Bubmuorexa LTOK https:/m.edsoo.ru/ff0b3f2¢

butmuorexa ITOK https:/m.edsoo.ru/ff0b444a

BuGanotexa [[OK https://m.edsoo.ru/ff0b4206
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- npuGopst”

"OnpeneneHue GOKyCHOro
PaccTOAHHA U ONTHYECKOH

cunbl cobuparomel THH3b!"

Ii.| . 4_
Ypox-korpepeHuHs _

"OnTHYeCKHE THH30BLIE

I nas Kak ONTHYECKAs CHCTEMa.
3peHue

Ypox-koudeperuua "JlehekTol
3penus. Kax coxpauuTh !

3penne” _ ; .

Paznoxenue 6emoro ceetaB
criektp. OnpiTe HeloTowa.
CroxeHne CIEKTPANBHEIX
LBECTOB. HHNOHHO@OE CBCTa
Jlabopatopuas pabota
"ONBITH IO Pa3IOKEHUIO
©es0r0 CBEeTA B CHEKTp H
BOCIPHATHIO LIBETA IIPEAMETOB
IIpY MX HaDIOJeHUH Yepe3
I[BETOBhIE GUILTPR!"

Y pox-npakTakyM "BonHosnie
CBOMCTBA CBETA: TUCMIEPCUSA,
uHTepdepeHIUA U AuppakiHa"
OnpiTe! Pesepdopna u
TJIAHETapHAsE MOJENb aToMa

78

| aroma Bopa

[Toctynars! Bopa. Moaens

bubtnmuorexa HOK https://m.edsoo.r/ff0c0a7e

bubmoTexa LIOK https://m.edsoo.ru/fil0b4684

P3III hitps://resh.edu.ru/subject/lesson/300 1 /start/

bubmortexa LIOK https://m.edsoo.ru/ff0cOeZa

PO hitps:/fresh.edu.ru/subject/lesson/258 1 /start/

bubmuorexa LIOK https://m.edsoo su/fflc12a8

PO https://resh.edu.ru/subject/lesson/2995/start/
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PannoakTHBHOCTE U €€ BUE]

HcnyckaHue 1 HOTJIOMIEHHE
cBeTa aToMoM. Kpantet.
JIuneiuarele CeKTPh

"HabmosfeHue CneKTpos m
HenyckaHus”

CrtpoeHue aTOMHOrO AApa.
Hyxkimonxnas monens

PanuoakTMBHEIE IIPEBpaIleHHs.
Hzotomnm

Pemenue zagad 0o TeMe:
"PanuoaKTHBHLIE
NipeBpaeHus"

Iepuon nonypacnana
Ypok-koH(EpEHIHS
"PanuoaxTHBHEIE H3TyUeHHS B
NpHpOLE, MEAUIMHE, TEXHHKE"
AnepHrle peakliui. 3aKOHBL
COXpaHEHHS 3apIROBOIO H
MacCOBOTO YHCEN

DHEPrUsA CBA3H aTOMHBIX A7ep.
Cas3p Macchl H SHEPIUH "

Pemrenne 3anau 1o teMe

"SInepHEle peaKuuu” !

Peakuyu cHHTE3a M AENIEHAS 7

anep. McToYHHKH SHEPrHi _
Conuna 1 3831 _

.I|_|| — .

bubmnorexa LIOK https://m.edsoo.rny/f0ct44¢

bubmioTexa LHHOK https://m.edsoo.ru/ff0c1550

mmmh:o,.nmmm. HOK https:// anmco.:_\id.ﬂ_mum ..

Butnuoteka [IOK https:#/m.edsoo. ru/ff0c18ac

bubauorteka LIOK https:/m.edsoo.ni/ffclald

Bubnuoreka I{TOK https:/m.edsoo.rw/ff0c 1b4a

POII :ﬁcmQamr&ﬂ.ﬁw:?ooq_ommo:\uowoxma&

butnmnotexa [IOK https://m.edsoo.ru/ff0c2126

Bubnuoteka [{OK https://m.edsoo.ru/fflclcs8

bubmiotexa [{OK https://m.edsoo.ru/ff0cld7a

POIH httos:/resh.edu.ru/subject/lesson/2990/start/

butGnuorexa 1TOK https://m.edsoo.ru/ff0c1e88




VYpok-koHdepeHuus "Saepuas
sHepreruka. JleiicTeus
PaIMOaKTUBHBIX H3/Iy4eHUH Ha
JKHBBIE OPraHU3MBbL" :

91 1 POIII hitps://resh.edu.ru/subject/lesson/2994/start/

m [ToaroTOBKA K KOHTPONBHOH
paboTe 1o Teme :
92 "INeKTPOMarHUTHOE MOJIE. 1 : bubmotexa LIOK https:/m.edsoo.ru/ff0c223¢e

UhOEOZmﬂIEHEEQ BOMNHEL.

i . KpantoBpie sprenns” _

KonTponsuas paboTa 1o TeMe
"DIIeKTPOMArHuTHOE [10JE.

| DeKTPOMATHHTHEIE BOIHAL. _ _
f | Ksantossie ssrenns” _ “

. INoBTOpenwue, obobuieHUE.
_ 94 ~ JlaGopaTopusie paboThl NO 1 _ 1 butnuoreka HHOK https://m.edsoo.ru/ff0c245a

ﬁ | xypey "BzaumonedcTpre Ten"

- - B e — . R - - A, RS

_ . TosTopenue, oGobLIeHH e,
n Pemenre pacyeTHHIX U :
95 P 1 Bubmiorexa LHOK hitps://m.edsoo.ru/ff0c2572
' KAUeCTBEHHEIX 3a1ad 10 TEME

| "Ternossle npolecchl’”

i IloBTOpenue, obobmeHue. _ _ i
Peurenue pacueTHRIX H : ;

2% P 1 m Bubmorexa LOK https://m.edsoo.ru/ffdc2a22

! KAueCTBEHHBIX 3a4a4 II0 TEME : _

t "KIIJ} TennoBeix jBuratencii”

[TorTopenue, 0boblueHHE.

97 Perenne pacyYCTHBIX K 1
' Ka4deCTBEHHBIX 3ama4 [1o TeMe

butanorexa IOK htips://m.edsoo.ru/ff0c2b30

"KIIJ] 3nexkTpoycTaHOBOK"

| |
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JlaGopatopHbie paboTh! HO
Kypcy "CBeTOBBIE SBICHHA"
[TopTopenue, obodineHue.
PaGota ¢ TekcTaMK o TeMe
"3aKOHBI COXpAHEHHS B

Mexauuke"

[Toeropenne, obobmeHue.
Pabota ¢ TekcTaMu o TeMe
"KoneGauns 1 BOIHEL"

[MosTOpeHue, 0bobieHHe.
PaboTa ¢ TekcTaMHU IO TeMe
"CaeToBEIE ABACHUA"

ITosTOpenne, obobmeHue.
PaGoTa ¢ TekcTamu mo Teme
"KpaHTOBas u siecpHas
thuzuka"

" OBLIEE KOJIMUECTBO YACOBTIO

[TPOTPAMME

102

3 17

P31 hups://resh.edu.ru/subject/lesson/1 544/start/




YYEBHO-METOANYECKOE OBECIHEYEHHE
OBPA3OBATEJBHOTI'O ITIPOUECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI U151 YYEHHKA

» Ouzuka : 7-# knace : 6a30BeId ypoBeHs : yueOnuk / U.M. Tlepriukun, A .
Hranos. — 3-e uza., crep. — Mockea : [Ipoceeiuenue, 2023, — 239, [1] c. : nn.

+ dusuka : 8-f xnace : 6a30BEI ypoBeHs : yueOHuK / .M. TNepoiukun, A.M.
HBaHoB. — 4-¢ u3sl., crep. — Mocksa : IIpocsewenue, 2024. — 255, [1] c. : vn.

» Ou3uka : 9 knace : yuebHux / A.B. lepriuxkun, E.M. IN'ythuk. — 7-e usa.,
nepepab. — M. : ipoda, 2019. - 350, [2] c. : ui.

METOAUUYECKHE MATEPHUAJIBL AJ51 YYHTEJIS

» Qusnka : 7-H kaacc : 0a30BbIH yPOBEHB: METOINUECKOE NOcobHe K yueOHHKY
U. M. ITepouukuna, A. . Usanosa / O. A. Uepunkora, C. H. I'nagenkosa, B.
B. Kyapseues. — 3-e usg., nepepad. — Mocksa : Ilpoceemenne, 2023. — 94,

[1] c.

» @usnka : 8-# Kiace : 0a30BBIN YPOBEHD : METOUUYECKOE [TIOCODHE K
yuebuuky Y. M. Tleppuukuna, A. M. Ueanosa / O. A. UepHukosa, C. H.
I'napenkosa, B. B. Kynpssues. — 3-e u3z., nepepab. —Mocksa :
[Tpoceemenne, 2023. — 92, [1] c.

» Qusuka : 9-# knace : 6a30BLIN YPOBEHD | METOAMYECKOE TIoCO0Ue K
yuebnuky Y. M. lleprimikuna, E. M. I'yTHuK, A. Y. UBanoea, M. A. IletpoBoi
/ O. A. YUepnukosa, C. H. I'nagenxosa, B. B. Kyapsaenes. — 3-e u3n.,

nepepab. — Mockaa : [IpocBeuenue, 2023.— 95, {1] c.

HUPPOBBIE OGPA30OBATEJBHBIE PECYPCBI U PECYPChI CETH
HHTEPHET

Poccuiickas anerponHas wkona : https://resh-shkola.ru/

Katanor uugpoBoro 00pazoBaTeNsHOro KOHTeHTa : https://lesson.edu.ru
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