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NNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTABJICHA HAa OCHOBE
HOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3zoBaTeIbHOMN
nporpammel, nipeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOld padodeil mporpaMMbl
Bocniutanus U Konnenuuu npenojgaBanus yueOHoro npeamera «dusmkay.

Conepxanue mnporpamMmbl 1O (U3MKE HAmpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYalOIIUXCSd W OpPraHu3alfi0 H3y4yeHHs (U3MKH Ha JESITEeIbHOCTHOM OcHOBe. B
nporpaMme 1o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Yy4e€OHOro MpeIMeTa B pealu3alud TpeOoBaHUMN
OI'OC OO0 K MIaHUPYEeMBIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3yJibTaTaM OOY4YCHHS, a TakkKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIEro
o0OpazoBaHusl.

[TporpamMma mo ¢u3HKe yCcTaHABIMBAET paclpeaeseHrue yueOHOro MaTtepuana mo rogaMm o0y4eHus
(mo kJiaccam), mpejuiaraeT MPUMEPHYIO TOCIEI0BATENbHOCTh U3YYEHHs] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS [IPEIMETHOTO COAECPKAHUS U YyUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroIMXCsl.

[Tporpamma mo ¢Qusuke pazpaboTaHa C IETbIO OKAa3aHWS METOJUYECKOW IOMOIIM YYUTEIO B
co3aHuu pabodel mporpaMMel 1o y4eOHOMY MTPEIMETY.

Ou3nka SABISIETCS CHCTEMOOOPA3yIOIIMM [UJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
acTpoHOMHEH W (U3NYECKOW reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUDPA,
npefocTaBisieT Haubosee sicHble 00pa3libl MPUMEHEHUsI HayyHOI0 METO0Jla MO3HaHMs, TO eCTh crocoba
IIOJIyYEHUS JOCTOBEPHBIX 3HAaHUI O MUDPE.

Opna U3 TIaBHBIX 337a4 QU3NYecKoro oOpa3oBaHMs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(OopMUPOBAHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeCa K HayKe y 00y4arouxcs.

N3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  IHpeANoyiaraeT  OBJIAJACHHE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;

e OLIEHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEIOBAHUS;

e HMHTEPHPETUPOBATH JAHHBIE U HCIOJIb30BATh HAYUYHBIE JOKA3aTEIbCTBA JJIsl MMOJYyYEHUS
BBIBOJIOB.

Ilenn m3ydeHus: PU3NKU HA YPOBHE OCHOBHOTO OO0IEero obpazoBaHusi onpeneneHsl B Konmenmum
npenoAaBaHus ydeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHuzanusax Poccuiickoit
denepanuy, pearu3yonMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOrPAMMbl, YTBEPKIEHHON pelIeHHueM
Komnernn Munncrepcta npocsenieHus: Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Henu n3yyenus Gpu3nku:

e MpUOOpPETEeHHE HHTEpeca M CTPEMIICHUS OOYYaIOUIMXCS K HAYYHOMY H3YyYEHMIO HPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe O3HAHUS U (HOPMUPOBAHHE HCCIIEA0BATENHLCKOTO
OTHOIIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmHupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa N3y4eHHs] OCHOB CTPOCHHUS MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE TPENCTaBICHUNH O PONMU (U3HUKHU AJI PA3BUTUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIi;

e Ppa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oymymieit mpodecCHoHaTbHON eI TENHHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY O0y4eHHIO B 3TOM HalpaBJICHUH.



JlocTmkeHrne ATUX IeJe mporpamMMbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

o0ecreunBaeTCs PelieHuEM CIEAYIOMUX 3a1a4:

e MpuOOpeTeHHE 3HAHWN O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e MpuoOpeTeHHe YMEHHIl OMHMCHIBAaTh U OOBACHATH (PU3UYECKHE SIBJICHHUS C HCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHHUS MPOCTCUIINX PACUETHBIX 33/1ad C HMCIOJIb30BAHHEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HAONIOJATh MPUPOJHBIC SBJICHHUS M BBINOJHATH OIBITHI, J1TAOOpPATOPHbBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;

e OCBOCHHEC TMPUEMOB paboTel ¢ uWHpOpManuerd (U3HUECKOTO COJCpIKAHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JIOCTIIKEHUSAX (PHU3UKH, aHAIM3 M KPUTUYECKOE OIICHHBAHHE
nHpopmanuu;

e 3HAKOMCTBO cO cepamu TPodHEecCHOHATLHOW JEATeIPHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKCHUSIX (DU3MUECKON HAYKH.

Ha usyuenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl OTBOIUTCS

238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 vyacoB (2 yaca B Henenw), B 9
KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[lpennaraemerii B mporpamMMe 1O (U3MKE IepedeHb JIabOPaTOPHBIX pabOT W OIMBITOB HOCHT
PEKOMEH/IaTEeNIbHBIA XapaKkTep, YYUTeNdb JiellaeT BhIOOp MpoBeneHHs Ja00paTOpPHBIX pabOT U OMBITOB C
y4€TOM MHIUBHUAYAJbHBIX OCOOEHHOCTEH oOydJaromuxcs, CIUCKAa SKCIIEPUMEHTAIbHBIX 3alaHuH,
npeJiaraéMbIX B paMKax OCHOBHOT'O I'OCYAapCTBEHHOT0 3K3aMeHa 1o (U3HKe.



COJEPKAHUE OBYYEHUA
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Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®du3nka — Hayka o npupoze. SBnenus npupoapl. Pru3ndeckue sBICHUA: MEXaHUYECKHUE, TEIIOBBIE,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3Mepenne ¢usmueckux BenuunH. Dusmueckue mpubopsl. [lorpenrHocts
u3MepeHuii. MexxayHapoaHas CUCTeEMa €IMHMUII.

Kak ¢usmka u gpyrue ectecTBeHHbIE HAayKd H3ydaloT npupony. EcTecTBeHHOHAy4yHBIH METO[
No3HaHUs: HaOIMIOJeHNe, IMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIIBIKEHUE THIIOTE3, AKCIEPUMEHT IO
NPOBEPKE TUIOTE3, 00BsACHEHHE HalmonaemMoro siBieHus. Onucanue (GU3NYecKux SBICHHHA C MOMOIIBIO
MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usudeckue MpuOOPHI U MPOLEAypa MPSIMbIX U3MEPSHHUN aHAJOTOBBIM U IIH(PPOBLIM IPUOOPOM.

Jlabopamopnuvie padbomovt u onvimol.

Omnpenenenue HeHbl JeICHUs KAl K3MEPUTEIBLHOTO MPHoOopa.

N3mepenne paccTOsTHUM.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MalbIX TE.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.
[IpoBenenune ucciaeaoBaHUsl MO MPOBEPKE THUIOTE3bI: JANBHOCTH MOJETA IIAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, UeM OO0JIbIlIEe BHICOTA ITYCKA.

Pa3nes 2. [leppoHauyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYINbI, UX pa3Mepbl. ONBITHI, J10KA3bIBAIOLINE JAHCKPETHOE
CTPOEHHE BEILLECTBA.
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JBmwxenue yactuil BemiecTBa. CBs3b CKOPOCTH JBMXKEHUS YACTHUI[ C Temreparypoid. bpoyHoBckoe
JnBUKeHHe, U ¢ys3us. BzanmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHUE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOSHHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTAIITMUECKUX) Tell.
B3aumocBsI3p  MeXay ~ CBOMCTBAaMM  BEIIECTB B  pa3HBIX  arperaTHbIX  COCTOSHUSIX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO ABHKEHHS.

2. HaGmronenue nuddysun.

3. HalGmronenue siBneHuil, 00bACHIIOMUXCS MPUTSKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BELIECTBaA.

Jlabopamopnwvie padbomovt u onvimol.

1. OueHka quamMeTpa aToMa METOJIOM PsIOB (C UCToNIb30BaHueM (hoTorpaduwii).

2. OmbITHI IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl MO0 OOHAPYKEHUIO AEUCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe naBukeHHE. PaBHOMepHOe M HepaBHOMEpHoe aBikeHue. Ckopoctb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBneHne uHEpHMU. 3aKOH HMHEPIMU. B3auMopelcTBue Tesl Kak NPUYMHA WU3MEHEHHUSI CKOPOCTH
IBWXKEHHsS Ten. Macca kak Mepa HMHEpTHOCTH Tena. [lmoTHocTts BemectBa. CBS3p IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIECTBA.

Cuna xak xapakTepucTHKa B3auMozeicTus tei. Cuiia ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
MOMOIIbIO TUHAMOMETpA. SIBlIeHHE TATOTEHUS U cuiia TsokecTH. Cuia TsHKeCTH Ha Apyrux IaHerax. Bec



tena. HeBecomocts. CrnokeHue cui, HalpaBICHHBIX 110 OJHOM mpsimoi. PaBHozeilcTByromas cun. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TpEeHUE NIOKOs. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
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HaOnronenne MexaHM4ecKoro ABMXKEHUs Tela.

N3mepenne CKOpoCTH IPSIMOJIMHEMHOTO IBUKECHHS.
Haburonenue sBiaeHUS] UHEPIUH.

Ha0nroneHue u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHUCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOH.

Jlabopamopuvie pabomol u onvimol.

1.

OnpezneneHue CKOPOCTHM PABHOMEPHOIO  JIBWXKEHMs  (LIapuKka B KHMJIKOCTH, MOJAEIH
JJIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajiee).

OnpeneneHue cpeHEN CKOPOCTHU CKOJIbKEHHsI OpycKa WM HIApUKA I10 HAKIIOHHOW IIOCKOCTH.
Onpeznenenue IWIOTHOCTU TBEPAOIO TeNA.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsbKeHHs (nedopMmalvu) HOpPYKUHBI  OT
IIPUIIOKEHHOM CHJIBL.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenue. CriocoObl yMEHbILICHUS U YBEIUYeHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTb J1aBJICHUs
raza or o0béma, Temmeparypsl. [lepenava napineHust TBEPABIMU TEIaMH, KUAKOCTSIMH U Ta3aMu. 3aKOH
[Tackans. [TneBMaTHueckue MalIvHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT INyOuHBL. ['uapocraTuueckuii
napajokc. Coolrmaronuecs: cocyasl. [ uapaBinueckiue MEXaHU3MBbI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuyuHbBI CylecTBOBaHMS BO3IYHUIHOH 000J0YKH
3emin. OnbiT Toppuueniu. M3mepenue armochepHOro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHHUs
OT BBICOTHI HaJl ypoBHEM Mopsl. [IprOops! 11 n3MepeHust aTMOCPEPHOTo J1aBICHUS.

JelicTBUE KUIKOCTH M ra3a Ha MOTPYXEHHOE B HHUX TesO. BrITankuBaromas (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.
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3aBHUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBamyeckuit mpecc.

[IposiBnenue neicTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUIIBI OT OO0OBEMA MOTPYKEHHON YacTH Teja W IUIOTHOCTH
JKHIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUITBI BECY BHITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHWs TEN: TUIABAaHWE WIIM TOTPYKEHUE Tel B 3aBHCHMOCTH OT COOTHOIICHHS
IUIOTHOCTEU TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tefla B BoJIe OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YACTH TeTa.
OnpeneneHre BRITATKUBAIONIEH CUJIBI, IEUCTBYIONIECH Ha TEI0, MOTPYKEHHOE B AKUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha TEIO B >KUAKOCTH, OT
Macchl Teja.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI, AEMCTBYIOLIEH Ha TEIO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIAKOCTH YaCTH TEJIa M OT TJIOTHOCTH KUIAKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMpPOBaHUE JIOAKM H  ONpeneieHue e
IPY30I0ABEMHOCTH.



Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

IIpocTble MexaHW3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. IlpaBmio paBHOBecHsl pbluara.
[IpumeHeHune mpaBuiaa paBHOBECHs pbluara K OsoKy. «3ojoroe mnpaBwio» mexanuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTbie MexaHnu3MBbI B OBITY M TEXHUKE.

Mexanuueckas 3Heprus. Kunernueckas u noreHuuanbHas s3Heprus. lIpeBpaienue omHoro Bujaa
MEXAHUYECKOH HEPTUHU B APYroil. 3aKOH COXPAaHEHUS SJHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl poCThIX MEXAaHU3MOB.

Jlabopamopuwie pabomsl u onvimol.

1. Omnpenenenue paOOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBHIKEHUHU TeJla IO TOPU3OHTAIBHOM

IIOBEPXHOCTH.

2. HccnenoBanue yciaoBHil paBHOBECHSI phluara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. HW3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
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Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUUECKOW TEOPUH CTPOSHUS BellecTBa. Macca u pazMepbl
aTOMOB MU MOJIEKYJ. OTBITBL, TOATBEPXKIAIONIME OCHOBHBIC IOJIOKEHHUS MOJIEKYIIPHOKHHETUYECKON
TEOPHH.

Mopnenu TBEPAOro, XKUAKOTO M ra3o00pa3HOro0 COCTOSHMN BemlecTBa. Kpucraminueckue u
amopdueie Tena. OOBICHEHHE CBOWCTB Ta3oB, KHAKOCTEH W TBEPIABIX TEJI HA OCHOBE IOJIOKCHHI
MOJIEKYJIIPHO-KMHETUYECKOU Teopur. CMaurBaHUE W KaMWUISPHBIC SBJICHHS. TeIioBOe pacliupeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHUS 4YacTHll. BHyTpeHHsA
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEH SHEpPTrHH: TeIionepenaya M coBepiieHue padboTbl. Buasl
TeTJIOTNepeIavu: TEIIONPOBOIHOCTD, KOHBEKIIUS, U3JIyICHHE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TermIooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro Oamanca. [InmaBieHwe W OTBeplAeBaHUWE KPHUCTAJUIMYECKUX BEUIECTB. Y AeNbHas
teryiota TaBieHus. [lapooOpazoBanne u kouaeHcanus. Hcmapenue. Kumnenue. YnpenbHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUSI OT aTMOC(HEPHOTO /1aBJICHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntuner padotel TemmoBbix aBurareneid KIIJ| teruioBoro asurarens. TeruioBbie NBHUTaTend H
3al[UTa OKPYKAIOIIECH Cpeabl.

3aKOH COXpaHEHUs U PEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

HabGnronenne OpoyHOBCKOTO JBHKEHUS.

Hab6nronenue nuddysun.

Habmronenue siBJIeHU cMaurBaHUs ¥ KAMAJUTSIPHBIX SBICHUH.

Habmronenue TemnoBoro paciipeHus Ted.

V3MeHeHre AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUK WU OXJIAXICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Buael renonepenayn.

OxJtaxIeHne pyu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHry padoThl BHEUTHUMH CHUIaMH.

10. CpaBHEHHE TEMIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
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11. HaGnroieHre KUIeHusl.
12. HaGnroieHre mocTOSHCTBA TEMITEpPaTyphl IPH TIJIABJICHUU.
13. Mozenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopnwsie pabomot u onvimeul.
1.  OnbITHI IO OOHAPYKEHUIO JIEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnbIThI O BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJIM caxapa.
3.  OmnbIThl O HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEIl.
4. Ompezenenue AaBieHUs BO3AyXa B Oa/sIOHE IIIPULIA.
5.  OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUS BO3yXa OT €ro 00bEMa M HarpeBaHUS UIIU
OXJIAXKCHUSI.

6. IIpoBepka rumnoTe3bl TMHEHHON 3aBUCIMOCTH JUTMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaGmronenne m3MeHEHUs BHYTPEHHEH SHEPTHM Tejla B Pe3ysbTaTe Teruionepenaadyn U padoTh
BHEIITHUX CHIL.
HccnenoBanue sBlIeHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsSTueit BOJIBI.
Onpenenenre KOJNMMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MpPU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIUHAPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapEeHHS.

12. OnpeneneHue OTHOCUTEIbHOM BIQXXHOCTH BO3/1yXa.

13. OnpeneneHue yeabHON TEIUIOThI MIaBJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTpuzanus Tel. [[Ba poaa 3JIeKTpUYEeCKUX 3apsanioB. BzanmosencTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIHYMHBI 3apsAI0B U PACCTOSHUS
MEXy TeTIaMH ).

Onektpuueckoe moje. Hampsok€HHOCTh  dnekTpuyeckoro mojs. [IpuHmmm — cyneprno3uiuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. ODJNEMEHTapHbIA 3yekTpuueckuil 3apsn. CTpoeHue aroma.
[IpoBOIHUKY U AUBIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/ia.

DNIEKTPUUECKUI TOK. YCJIOBHUS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKa. VICTOYHMKHU TOCTOSITHHOTO
TOoKa. JIeHCTBUS 3IEKTPUUECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DlekTpuueckoe HampsikeHue. CONnpOoTUBIIEHHE MPOBOAHHKA.
VY enpHOE CONpPOTUBIICHHE BellecTBa. 3akoH OMa 1iig ydacTtka uend. [locinenoBarenbHOe U napajuieIbHOE
COCTMHEHHE TPOBOJHUKOB.

PaGora m MoOMmHOCTH dneKkTpudeckoro Toka. 3akoH Jxoyns—JleHma. DnekTpuuecKkue Ienud Hu
NOTPEOUTENH dIEKTPUUECKOM 3Hepruu B ObITy. KOopoTkoe 3aMbIKaHue.

[TocrosiHHbIE MarHUTHL. B3anmoaeicTBHE MOCTOSHHBIX MArHUTOB. MarnuTHoe moJsie. MarHutHoe
noje 3eMJIM M €ro 3HadeHue s KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoOe Mmojie 3IEKTPUYECKOTo
Toka. [IpuMeHeHue AIeKTPOMarHuTOB B TEXHHKE. J(eliCTBE MAarHUTHOIO MOJISI Ha MPOBOAHUK C TOKOM.
DNEeKTpOABUTATENb MMOCTOSTHHOTO ToKa. Vcnosb30BaHue 3JIEKTpOABUTATENIed B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel Dapanes. SBneHue 3aeKTpoMarHUTHON MHAYKIWU. [IpaBuiio Jlenma. DnexkTporeHeparop.
CrocoObl TONYYEHUS JIEKTPUYECKOW SHEPruu. IJNEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHHUKAX
SHEPTUH.

Hemoncmpayuu.

1. DneKkTpu3aius Tedl.

2. JIBa poaa 3NMEeKTpUUYECKUX 3aps/IOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.



YCTpOUCTBO U JEHCTBUE 3IIEKTPOCKOIIA.
DIIEeKTpOCTaTUYECKAs UHTYKLIUS.

3aKOH COXpaHEHHMS JIEKTPUUECKUX 3aPsJIOB.
[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUYECKOTO TOJIS.
W CTOYHHKH MOCTOSHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

. DJEKTPUUYECKUI TOK B )KUIKOCTH.

. ['a30BBbli1 pa3psa.

. I3MepeHue cuibl TOKa aMIIEPMETPOM.

. I3MepeHue 3JIeKTpUYeCKOro HaNpsKeHUs: BOJIbTMETPOM.

. PeoctaT u Mara3uH cOnpoTHBJICHUMN.

. BzanMopeicTBre MOCTOSHHBIX MarHuTOB.

. MopenupoBaHue HEBO3MOXKHOCTH Pa3CIICHUsI MTOJIOCOB MarHUTa.

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnsIT Opcrena.

. MarauTHoOe 1moJie ToKa. IJIEeKTPOMAarHuT.

. [elicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUs 31€KTPOMarHUTHONW MHYKIUU.

. Onbitel Dapajes.

. 3aBUCUMOCTH HaIpaBJCHUsI HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie padomol u onvimel.

IS A o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TEJ HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIEKTPUKH.

CoOopka u mpoBepka padOThI IMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue U peryInpoBaHue HAPsHKEHNUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HWAYLIETO 4Yepe3 pe3UCTOp, OT COMPOTHBICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUYECKOIO COITPOTUBIIEHUS TPOBOJHHUKA OT €ro
JUIMHBI, IJIOLAAH MTONEPEYHOI0 CEYEHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANpPSDKEHUH MPU  MOCIEAO0BAaTEIbHOM COEIMHEHUU JIBYX
PE3UCTOPOB.

ITpoBepka nmpaBuiia AJ1sl CUIIBI TOKA IIPH NTApaAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 PEe3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TOKa, UAYILIETO Yepe3 JaMIIOUKy, OT HaNpsKEHHs Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEUCTBHSI IOCTOSIHHBIX MarHUTOB.

N3yueHrie MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB IPU UX OObEAVMHEHUH U Pa3/IeIECHUN.
HccnenoBanue JeNCTBUS SJIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CUJIbI B3aUMOJAEHCTBHS KAaTYIIKK C TOKOM M MarHuTa
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

W3y4eHne ne¥CTBHUsI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATENs.

N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.



21. ONOBITHI 110 HUCCIICAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHUU: UCCIICAOBAHUC W3MEHECHHH
3HAYCHHUA U HAITPABJICHHUA UHAYKIITMOHHOI'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe JaBwkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JBHKEHUS. PaBHOMEPHOE MPAMOJIMHENHOE IBUXKEHUE. HepaBHOMEPHOE MPAMOJIMHENHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyCKOpeHHOE NIpsMONTHHEHOE nBIKeHne. CBoOo1HOE naenne. OnbiTel [anuies.

PaBHOMepHOE ABMXKEHHE 1O OKpYXHOCTH. llepuon u uvactora obpamenus. JluHeiHas u yrioBas
CcKopocTH. LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Btopoit 3akon Herortoma. Tperunt 3akoH Herorona. IIpuHnmn
CYNEPIIO3UINHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuila TPEHUS! CKOJIbKEHUs, CUjla TPEHUS TIOKOs, APyTUe
BU/IbI TPEHMUSL.

Cuna TSKECTHM M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpeHHE CBOOOAHOro mnajeHus. JIBH>keHue
miaHeT Bokpyr Connia. [lepBast kocmuueckas ckopocTs. HeBecoMocTh U meperpy3ku.

PaBHOBecue MatepuanbHOW TO4kH. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Umnynec Tena. M3menenue umnynbca. Mnynbsce cuiibl. 3aKOH COXpaHEHUs] UMITYlbca. PeakTuBHOE
JIBUKEHHUE.

Mexanuueckasi pabota u MourHOcTh. PaboTa cui TspkecTH, ynpyroctu, TpeHus. CBs3b SHEPrUH U
paboTtel. [loTeHnManpHas SHEPrUs Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. IloTeHunanbHas SHEprust
ckaroil npyxuHbl. Kunermueckas sHeprusa. Teopema O KHHETHYECKON SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HabmroneHne MexaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME IyTel U TPAEKTOPUN ABMXKEHHUS OJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBUKEHUS.

4. VccnenoBaHue NPpU3HAKOB PAaBHOYCKOPEHHOTO JABUKECHHUS.

5. HaGmronenue nBukeHUs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHW4ecKUX SIBJICHUH, NPOUCXOAIMX B cucTeMe oTcuéra «Tenmexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUXKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl TeNa U AEUCTBYIOLIEH HA HErO CUIIBIL.

Habmroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEIl.
M3MmeHeHune Beca Tea pu YCKOPEHHOM JBUKEHUU.
10. Ilepenaya ummynbca Mpu B3auMOIEHCTBUY TEIL.
11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOJCHCTBUH TENl.
12. CoxpaHEHHE NMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHHue UMITYJIbCca IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14. HaOnroeHue peakTUBHOT'O JIBUXKEHHUS.
15. CoxpaHEeHHE MEXaHUYECKOW YHEPTUHU MPU CBOOOTHOM T ACHHH.
16. CoxpaHEeHHE MEXaHUYECKON YHEPTUHU MTPU ABUKEHUU TeJIa MO I€UCTBUEM IPYKUHBI.
Jlabopamopuvie pabomul u onvimol.
1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJbHEHIIEr0 paBHOMEPHOIO JIBMKEHUS IIapUKa WIH
TEJICKKH.



2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJIXEHHMs OpyCKa WM JIBUKECHHUS IIApUKa MO HAKJIOHHOM
IJIOCKOCTH.
OrnpeneneHne yCKOpeHus Tena pyu paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOW IJIOCKOCTH.
4. VccnepoBaHue 3aBUCUMOCTH NYyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBIKEHUHU Oe€3
Ha4yaJbHOW CKOPOCTH.
5. IIpoBepka rumoTessl: eciy MPU PaBHOYCKOPEHHOM IBMKEHUHM 0€3 HAYaJIbHOW CKOPOCTH MYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne kKodhHUIMEeHTa TPEHUS CKOJIBKEHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenne pabOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBHIKEHUH TeJla [0 TOPU30HTAIBHOM
MIOBEPXHOCTH.
10. Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU HNOABbEME I'py3a C UCIIOJIB30BAHUEM HEIOJIBUKHOTO
Y TIOJIBHYKHOTO OJIOKOB.
11. M3y4deHue 3aKOHA COXPAaHEHHUSI SHEPTHUH.
Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.
KonebartenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKKU KOJEOAHUMN: MEPHOJ], YaCTOTa, aMILIUTY/IA.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKHU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxaromue Konebanus. BeiHyxaennble konebanus. Pesonanc. Mexannueckue BoiHbl. CBoicTBa
MexaHU4eCcKuX BOJIH. [IpoaoapHbIe U MonepeyHble BOJIHBI. [[JI1MHA BOIHBI U CKOPOCTH €€ paclpOCTPAHECHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeIl€, CEHCMUUYECKUE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxkenue 3Byka. MudpasByk u yabTpa3ByK.
Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 MO 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.
Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).
HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopnuvie padbomot u onvimol.
Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
OmnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHui NPyKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbITh, JEMOHCTPUPYIOLIHE 3aBHCUMOCTh TMepHoja KojeOaHWH MpY)KMHHOTO MAasiTHHUKa OT
Macchl Ipy3a 1 )KECTKOCTH NPYKUHBI.
7. U3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHus.
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Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHUTHOE MoJie. DIEeKTpOMarHuTHhle BOJIHBL. CBOMCTBA AJIeKTpOMarHUTHBIX BoJH. [1lkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIONb30BaHKE 3I€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOJICTBaA CBETA.

Jlabopamopnuvie padbomot u onvimeol.

1. W3ydeHue CBONCTB 3JI€KTPOMAarHUTHBIX BOJH C TOMOUILI0 MOOUIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHNUS.



JlyueBas mopenb cBera. Mcrounuku cera. IIpsiMonuHeiiHOE pacnpocTpaHEHUE CBETa. 3aTMEHMS

Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpa’kKeHHUs CBETA.

HpCJ'IOMJ'IeHI/Ie CcBeTa. 3aKOH MMpCIOMJICHUA CBETA. ITonHoe BHYTPCHHEC OTPAXKCHHUE CBCTA.

Hcnonp30BaHne MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xop mydei B muH3e. OnTudeckas cucreMa (hoToarmapara, MUKPOCKOIa U Teneckomna. [a3

KaK ONTHYECKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTb.

Pasnoxxenue 0Oenoro ceeTa B CIICKTD. Omneitel Herotona. CnoskeHue CIICKTPAJIbHBIX IBETOB.

Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tomy4yeHnue n300pakeHMIA B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTrudyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii TuH3e.

Xox J1ydeil B paccenBarolei JTMH3E.

[Tomryuenue n300pakeHUi C MTOMOILBIO JTUH3.
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[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. [lonyueHnue 6enoro cBera MpH CIOKEHUU CBETAa Pa3HBIX I[BETOB.

Jlabopamopuusie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTiia OTPaXKEHUSI CBETOBOT'O JIy4a OT yIjla Ma/eHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenmoBanue 3aBHCHUMOCTH YIJia MPENOMIICHUSI CBETOBOTO Jyya OT yrja MaJeHUs Ha TpaHUIEe
«BO31YX—CTEKJIO».

4. TlomydyeHue N300paKeHUI C TIOMOIIBIO COOUpAIOIIEH JTUH3HI.

5. OmpexneneHue POKYCHOTO PACCTOSHUS U ONITUYECKOU CHJIBI COOMPAIOIIEH JTMH3HI.

6. OMBITHI IO Pa3JI0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI IO BOCTIPUSITHIO I[BETA MTPEAMETOB MPU UX HAOJIIOICHUH Yepe3 1IBETOBBIE (DUITBTPHI.

Pa3nen 12. KBantoBble fiBJIeHUS.

Onwitel  Pezepdopna u mnanerapHas Mmonenb atoma. Moxens atoma bopa. Hcemyckanue u

MOTJIOMCHHUE CBETA aTOMOM. KsanTtel. JIuneiiuareie CIICKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- m ramma-usnydeHus. CTpoeHHe aToMHOTO sjpa. HykimoHHast

MOJIENb aTOMHOTO sipa. M3oTonkl. PagunoaktuBHble npeBpaiieHus. [lepron noaypacnaga aTOMHBIX SAED.

saaep.

SAnepHble peakiyu. 3aKOHBI COXPAHEHUS 3apsA10BOTO0 U MacCOBOTO UUCEN. DHEPTHUs CBA3M aTOMHBIX
Cas13p Maccsl ¥ 3Hepruu. Peakunn cuntesa u aenenuns saaep. Mcrounuknu sneprun ConHia U 3BE37.
Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTAaHU3MBI.
Hemoncmpayuu.

CrHeKTphl U3JIy4€HHUs U TIOTJIOIIEHHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

A A A

Perucrpanus uzinydeHus: npupoOAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusm).



3. H3mepeHue paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAOIINI  MOAYJIb NpEAHAa3HAYeH [uld CUCTeMaTH3aluu U 0000IIeHus
IPEIMETHOTO COAEPIKaHUS U OIbITA JESTEIbHOCTH, IPUOOPETEHHOrO MPU U3YUYEHUH BCEro Kypca (PU3HKH,
a TaKkKe Uil MOJArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY AK3aMeHy MO (u3uke Al 00y4aroIuxcs,
BBIOPABIINX ATOT YUEOHBIH MpeaMeT.

[Tpy n3ydeHUM NAHHOTO MOJYJS PEAIU3YHTCS M CUCTEMATU3UPYIOTCS BBl JIEATEIBHOCTH, Ha
OCHOBE KOTOpbIX OOecreuuBaeTcs JOCTHKEHME NPEAMETHBIX M METalpeIMEeTHbIX IUIaHUPYEMBbIX
pe3yabTaToB 00ydeHusi, popMUpYETCS €CTECTBEHHOHAYYHAs IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
HUCCIICAOBaHUA SIBIICHUI npupoabl U TCXHHUKHU, OBJIAACHHUC YMCHUAMHU 00BACHATH (1)I/I3I/I‘-IGCKI/IG SABJICHUA,
IPUMEHSIS MTOJIyYEHHbIE 3HAHUS, peIliaTh 3a/1a4M, B TOM YUCII€ KAYeCTBEHHbIE U HKCIICPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO AEATENbHOCTHBIM XapakTep JaHHOIO pasjeia peanusyercd 3a Cu€T TOro, 4ro
O6yanOHIHCC$I BBITIOJIHATOT 3aJaHKsA, B KOTOPLIX UM IIPEAIaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUH paciio3HaBaTb M HAY4YHO 0O0BICHSITH (1)I/I3I/I‘-IeCKI/I€ SABJICHUA B
OKpY’Karollel pupojie U MOBCEAHEBHOM KHU3HH;

UCIOJIb30BaTh Hay4HbIE METO/Ibl UCCIENOBaHMs (PU3MUECKUX SBJICHUN, B TOM YUCIE I MPOBEPKH
TUIIOTE3 U MOJYYEeHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBICHSTH HAay4YHBIC OCHOBBI HauOoJiee BaKHBIX [[OCTI/I)KeHI/If/'I COBPCMCHHBIX TGXHOJIOI‘I/II\/JI, Harmpumep,
MMPAKTUYCCKOI'0 HMCIOJIb30BaHUA PA3JIMYHBIX HCTOYHHMKOB DHCPIrMHM Ha OCHOBC 3aKOHA IPCBpallCHUA U
COXPaHEHMsI BCEX U3BECTHBIX BUJIOB SHEPIUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHE OCHOBHOTI'O O6IH€FO O6paSOBaHI/IH HaIpaBJICHO Ha AOOCTHXKCHHUC

JIMYHOCTHBIX, MCTAIMIPCAMETHLIX U IPCIMCETHBIX O6pa3OBaTeJIBHLIX PE3YyJIbTATOB.

B pesynbrare nszyueHus (U3MKM Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUS y 00y4aroLerocs

OyayT chOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— IPOsIBJICHUE UHTEpeCca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3MUECKOI HAYKU;

— IIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YIEHBIX-(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MTPOOIIeM,
CBSI3aHHBIX C MIPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUHN PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCHMTAHMUSA:

— BOCHPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAyKH: €€ TApMOHHYHOTO MOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HAaHHE LEHHOCTU (U3MYECKON HAyKH KaK MOILIHOTO WHCTPYMEHTA MO3HAHUS MHUpPA, OCHOBBI
pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABISIONICH KYIbTYpHI,

— pa3BUTHUE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JAESITEIbHOCTH;

5) popmupoBaHus KyJbTYpbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

— OCO3HaHHE ILIEHHOCTH 0e30macHoro o0pas3a >XKM3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHMpE,
BXHOCTU TMpaBWJI OE€30MacHOTO TOBENEHUS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPUUYECKUM U
TETUIOBBIM 000pY0BaHUEM B JJOMAIIIHUX YCIIOBUSIX;

— copMHUPOBAaHHOCTH HaBbIKa pedrekcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO e MpaBa
y IpYroro 4ejoBeKa;

6) TpyaoBOro BoCIUTAHUSA:

— AKTMBHOE YydYacTHe B pEIIeHWH NPaKTHUECKUX 3adad (B paMKax ceMbH, 00Opa3oBaTelbHOI
OpraHM3aIlfy, TOPoJa, Kpas) TEXHOJIOTUYECKON U COIMATbHOM HAMPABIEHHOCTH, TPEOYIOIUX B TOM
gucie U GU3NIECKUX 3HAHUI;

— UHTEPEC K MPAKTHIECKOMY U3YUEHHIO POGECcCHil, CBI3aHHBIX ¢ (DHU3UKOIA;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

— OpHEHTallMsg Ha NMpUMEHEeHUEe (U3NYEeCKUX 3HAHUM Ul pelIeHHs 3a/ad B 00JIacTU OKpy’Karouei
Cpelbl, TUIAHUPOBAHUS ITOCTYIKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;
— OCO3HaHHE TI00aTBFHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— TOTPEOHOCTh BO B3aUMOJICMCTBUU IPH BBIOJTHEHUH HCCICAOBAHUN W TMPOCKTOB (PU3NUECKON
HaIpaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTUX;

— TOBBIIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTUIECKYIO AeTEIbHOCTD;

— noTpeOHOCTh B (DOPMHUPOBAHHM HOBBIX 3HAHUM, B TOM uHcie (HOpPMYIHpPOBATH WICH, MOHATHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSX;

— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;

— IUTAaHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHMIA,

— CTpEeMJICHUE aHAM3UPOBATh M BBIABIATH B3aUMOCBSI3U MIPHUPOJIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHNEM (PU3UUECKIX 3HAHUM;

— OLIEHKA CBOMX JEHCTBHI C y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYIO CPEdy, BO3MOXKHBIX ITI00ATBHBIX
OCJIENCTBUI.



METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHsS mporpamMmbl 1o (U3MKEe Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHUS Y
oOyuatomerocsi OyayT cpopmMupoBaHbl MeTanpeIMeTHbIe pe3yJbTaThl, BKIOYAIOIINE TT03HABaTeIbHbIC
YHUBEpCAJbHBIE Yy4eOHbIE JCWCTBUS, KOMMYHUKATHUBHBIC YHHBEpCaJbHbIE Y4eOHBIC JEHCTBHA,
peryasTUBHBIC YHHUBEpPCAIbHbIE yuyeOHbIC AEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS

Ba3oBble JJornyeckue aeicTBu:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIICCTBCHHBIA NPHU3HAK KIACCH(PUKAIMU, OCHOBAHHS JUIsI OOOOIICHUS U
CpaBHCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B paccMaTpuBacMbIX (akTax, ITaHHBIX WU
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJISITh IIPUIHMHHO-CIICICTBEHHBIC CBS3H MPU U3YYCHUU (DU3HUSCKUX SBICHHHA U MPOIIECCOB,
JIeNIaTh BBIBOJBI C UCIOJB30BAHUEM JCIYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOUYCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUCCKUX BEITHUYUH,

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus y4dyeOHOW Qu3udeckol 3aaayu  (CpaBHEHUE
HECKOJIbKMX BapUAHTOB PEUICHHS, BHIOOp HamOosee MOIXOSIIEro ¢ YIETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBatTe/LCKHe 1eliCTBUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

IPOBOAMTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (U3HUecKuit
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BaHNE (PU3UUYECKOTO SIBICHNUS;

OIICHMBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMAIMIO, TOIYYCHHYI0O B XOJe
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS;

POTHO3UPOBAaTh BO3MOXKHOE JayibHeilee pa3BUTHE (U3NYECKUX NPOLECCOB, a TaKxke
BBIIBUTATh MPEINONI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

INPUMEHSTh PAa3IMYHble METO/bl, HHCTPYMEHTHI U 3alpOCHI MIPH MOKMCKE U 0TOOpe nHpopmanuu
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHOHN yueOHOH Ppu3nuecKkoii 3ajauu;

aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMALIUIO Pa3IUYHBIX BHJIOB U
dbop™M mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (QOpMy TMpeAcTaBieHUuss HUHOOpPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/1a4l HECIOKHBIMH CXEMaMHM, TuarpaMMaMu, HHOU rpadukoil u
UX KOMOUHAIMSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B X0JIe OOCYXJEHHUs y4eOHOTrO Marepuaia, pe3yibTaTOB JIA0OPATOPHBIX PabOT M TPOEKTOB
3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYXIaeMO TeMbl U BHICKA3bIBaTh HJICH, HAIICJICHHBIC HA
peleHre 3a7a9u U MoepKaHue 0J1aroKenareaIbHOCTA OOIIEHMS;

COIIOCTABJISITh CBOM CYXJCHHUSI C CYXJICHUSMH APYIMX YYaCTHHKOB JUaliora, OOHApYXHBATh
pas3In4re U CXOJCTBO MO3HIINH;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOIMYHO TPENCTaBIATh PE3YNbTAThl BHIOJHEHHOTO (DU3MYECKOTO OMBITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);



MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHAMBHIYAIbHOH pPabOTBI IpH
PEIICHIH KOHKPETHON (PU3HIECKOM MPOOIEMBI;

NPUHUMATD [IEIM COBMECTHOW JESITEIbHOCTH, OPraHU30BBIBATH JACUCTBUS 10 €€ JOCTHKEHUIO:
pacmpenensaTh poiid, o0CYKIaTh MPOIECChl M PE3YNbTaThl COBMECTHOH paboThI, 0000maTh
MHEHHS HECKOJBKUX JTIOACH;

BBHIIIOJIHATh CBOKO 4YacTh pabOThI, JOCTHTas KA4eCTBEHHOTO pe3ylbTara II0 CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

OILICHUBATh KAauyeCTBO CBOEro BKJIaJa B OONIMH MPOAYKT MO KPUTEPHUSIM, CaAMOCTOSTEIBHO
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanmsi:

BBISIBIISIT NPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsaX, TPEOYIOIIUX ISl pEIIeHHs
(bu3nyeCKUX 3HAHMIA;

OpPUEHTHUPOBATHCSI B PA3IMYHBIX MOJXOAAX MPHUHATUSA PELICHUH (MHAMBHUIYyalbHOE, NPUHATHE
peleHus B IpyIie, IPUHATUE PEIIeHUH rpymIoi);

CaMOCTOSITENIFHO ~ COCTABIISITh ~ QITOPHTM  pemieHus (U3NYECKOM 3ajayd WM  IUTaHa
UCCIIEIOBaHUs € Y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBATh MpeAaracMble BApUaHThl peIICHUI;

JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOLIHMOHAJBbHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IPEUIaraTh Ij1aH €€ N3MEHEHHUS],;

OOBSACHATH MPUUUHBI TOCTUKEHUS (HETOCTHIKEHUS) PE3yIbTaTOB JAESATEIIbHOCTH, 1aBaTh OLICHKY
npUOoOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JAEATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3MUECKOTO
HCCJIEIOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHMBILHXCS CHUTYallHi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce0sl Ha MECTO JPYroro 4eioBeKa B XOJE CIOpa MM AUCKYCCUHM Ha HAyYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;

IpHU3HaBaTh CBOE MPAaBO Ha OLIMOKY MpU perieHnH GU3NYECKUX 3a]ad WM B YTBEPXKICHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y oOy4yenust B 7 kJjacce IpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)xaThb
c(OpMUPOBAHHOCTH Y OOYUAIOLIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHS: (U3UYECKHE M XMMHUYECKHE SIBJICHHUs, HaAOJIOJEHUE, SKCIIEPUMEHT,
MOJIeJIb, THUMOTE3a, €AUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS
BemecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHWUYeCKOoe JBWKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHUs, paBHOAEHCTBYyIoWas cuia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

pasnuyarh sBiaeHUA (nudQy3us, TEMIOBOE JABWKEHHE YaCTHI[ BEIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, MHEPIUs, B3aUMOJICHCTBUE TEJ, paBHOBECUE TBEPABIX
TEeJ ¢ 3aKperyIEHHONW OChIO BpallleHus, Nepefayda JaBieHUs TBEPABIMU TellaMU, KUJIKOCTSIMHU U
razamu, armMoc(epHOe IaBlieHHE, IUIaBaHHE TeJ, MPEBPALICHUS MEXaHHMYECKOW SHEPrHH) I10
OMMMCAHUIO HX XaPAKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC
(bu3HIecKoe SBICHHUCE;



pacrio3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUCCKUX SIBICHUM B OKPY)KAIOLIEM MHpE, B TOM
ymciie (pU3NYecKue SBICHUS B MPUPOAE: MPUMEPHI ABMKEHUS C Pa3IMUYHBIMH CKOPOCTSIMH B
JKUBOW M HEXKHMBOW IPUPOAE, IEHUCTBHE CUJIbl TPEHUS B NPUPOAEC U TEXHHUKE, BIMSIHUE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpraHM3M, IUIaBaHUE PbIO, pblUard B TEJE YelOBEKa, MpH
TOM MEPEeBOJAUTH MPAKTHYECKYIO 33/7a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONKCHIBATh H3YYCHHbIE CBONCTBAa Tel U (PU3MUECKHe SBICHHS, HUCHOIb3YS (hU3MUecKue
BENIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CWJIa yIIpyrocTH, CUJIA TSKECTH, BEC TeJla, CUJla TPEHUS, JaBjieHHue (TBEPAOro Tela, JKUIKOCTH,
ra3a), BBITQJKMBAIOIIAsl CUjla, MeXaHu4eckas paboTa, MOUIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIUAIbHAs YHEPrus),
OpU ONHMCAaHUHM TPABWIBHO TPAKTOBATH (PU3MUYECKHI CMBICH HCIOJB3YEeMBIX BEIWYHH, HX
0003HAaUCHHS M €MHULBI (PU3MUECKUX BEIMYWH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
bu3NYECKYI0 BEIMYUHY C JIPYTUMH BETUYMHAMHU, CTPOUTH IPaUKU U3y4EHHBIX 3aBUCUMOCTEH
bu3nYECKUX BENNYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBJICHUS M IIPOLECCHI, HCIOJB3YS IpaBuiIa
CJIOKEHMSI CUJI (B/10JIb OJHOM MpsiMOit), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs prruara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPruu, NpU OBTOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UYECKUE SIBIICHHS, MPOLECCHl M CBOWCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE
CUTYyalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISATh PUUYUHHO-CIIEICTBEHHbBIE CBS3H,
CTpOUTh OOBsICHEHHE U3 1—2 JIOTMYecKMX MIaroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOWCTBa
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1auu B 1—2 NeMCTBUS, UCIOJIb3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BEJMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBMS 3a/laud 3allMChIBaTh KPATKOE YCIIOBHE,
HOJCTABIATh (PU3MUECKUE BEIUYMHBI B (OpPMYJIBl U MPOBOJUTH Ppacu€Thl, HAXOIUThH
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBIE MJIs pElIeHUs 3a/ady, OLEHUBAThb PEaTUCTUYHOCTD
MOJIY4YeHHOW (PU3UUECKON BETMYUHBI;

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJIOB, B
ONHCAaHUM MCCIIEJOBAHUS BBIIENATH MPOBEPSIEMOe MPEAIooKeHHe (TMIoTe3y), pa3iuyaTrbh U
MHTEPIPETUPOBATH MOJYUYEHHBIH pe3yIbTaT, HAXOIUTh OMIMOKH B XOJI€ ONBITA, JIEJIaTh BHIBOIBI
II0 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOIIOAECHUIO (U3UYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TeI:
dbopMynupoBaTh TpOBEpsSEMbIe MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3 MpPEII0KEHHOTO
000py/10BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIMIOJHATh MpsIMbIE HM3MEPEHUS PACCTOSIHMS, BPEMEHM, Macchl Teia, o0bEMa, CHIIBI U
TEMIIepaTypbl C UCTOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aHUCHIBATH TOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH HCCIEIOBAaHHE 3aBUCHUMOCTH OJHOM (M3MYECKON BEIMYMHBI OT JApPYrod ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTU MyTH PABHOMEPHO JBMIKYILErocs Tejla OT
BPEMEHM JBW)KCHUS Tella, CUJIbl TPEHUs CKOJBXKEHHs OT Beca Tena, KadecTBa oOpabOTKu
MIOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CUJIbI TPEHMSI OT IUIOIIAU CONPUKOCHOBEHHUS TEN, CUJIBI
YIPYTrOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAJKUBAIOUIEH CHUIIBI OT 00bEMa MOTpYKEHHON YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TEeNo, YCIOBUN IMJIaBaHUs TeJ, YCJIOBHM paBHOBECHUS phlyara u OJIOKOB),
y4acTBOBaTh B IJIAHWPOBAHUHM Y4eOHOTO HCCIIEIOBAHUS, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEPEHUs, CIeAysl NpPEJIOKEHHOMY IUIaHy, (UKCHUPOBATh PpPE3yJIbTaThl MOJYyYCHHOM



3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BUJC MPEATOKECHHBIX TaOMUI] U TpaduKoOB, AENaTh
BBIBO/JIBI 110 pe3YJIbTaTaM MCCIIEIOBAHMUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTH BEILECTBA JKUIKOCTH U
TBEPJIOTO Tella, CWia TPEHUS CKOJBXKEHUsS, JAaBJICHHE BO3/yXa, BBITAJKUBAIOIIAs CHUJIA,
NEUCTBYIOMIAs HA TOTPYXKEHHOE B JKUIKOCTH TeNO, KOA(D(PHUIMEHT TMOJIE3HOTO JeHCTBHS
MPOCTBIX MEXAaHU3MOB), CJenys MPEeVIOKEHHON MHCTPYKIMH: MPH BBITOJHEHUU H3MEPEHUN
coOuparh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUKCISATH 3HAUEHHUE UCKOMOMN BEIMYUHBI,
co0JII01aTh MpaBHiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a00paTOpHBIM 000pYI0OBaHHUEM;
YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIAOIINECs COCYIbl, OapOMETp, pbluar, MOJABMKHBIM U HEMOJBUKHBIN OJIOK,
HAKJIOHHAS TJI0CKOCTh;

XapaKTepU30BaTh MPUHLHUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
Omopoil Ha uX onucaHuss (B TOM 4YHUCJE: MOJIIMIHUKYA, YCTPOMCTBO BOIOMPOBOA,
TUIPABIMYECKUN TPEcc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCIONb3yA
3HaHUA O CBOWCTBax (U3MUECKUX SBICHUA M HEOOXOAUMble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHI (HAXOAUTh WHPOPMAIUIO O MPUMEPax) MPAKTUICCKOTO HCIOJIb30BAHUS
¢bu3nYeCKUX 3HaHUN B IOBCETHEBHOM KHU3HU sl o0ecrieueHrs 0e30MacHOCTH MpU 0OpalieHuu
¢ mpubopaMyu M TEXHUYECKHUMH YCTPOHMCTBAMH, COXPAHEHHs 37J0POBbS U COOIIOJCHHUS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPYKaIOILeH cpefe;

OCYIIECTBIISATh OTOOP UCTOYHMKOB WH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 3aJIaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCS 3HAHMM M MYyTEM CpPaBHEHHUS pPa3IHMYHBIX
MCTOYHUKOB BBIICTATH MH(POPMAIUIO, KOTOpasl SBJSETCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh TIPU  BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(buU3NYECKOT0 CONEepKaHus, CIPaBOYHBbIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMyi KOHCTIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHUs HWHGOpPMAIUU W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKHWE IHCHMEHHBIC W YCTHBIE COOOINIEHUS HAa OCHOBE 2-3
MCTOYHUKOB MHQPOpMAINK (HU3HUECKOTO COAepkKaHUs, B TOM YHCIE MyOTUYHO JeJaTh KpaTKue
COOOIIEHUsI O pe3yibTaTax MPOEKTOB MM Y4eOHBIX HCCIEAOBAHUN, MPHU STOM TPAMOTHO
WCITOJTH30BaTh M3YUYEHHBIN MOHATHIHBIN ammapar Kypca GU3UKH, COTPOBOXKIATh BHICTYILJICHUE
MpE3EHTALNEH;

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB U UCCIIEIOBAHUIN paclpeaesaTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUM C TIIOCTaBIICHHBIMU 3aJa4aMH, CJIEIUTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUM,
aZIcKBaTHO OIICHWBATh COOCTBEHHBI BKJAJ B JICSITEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHiy oOydyenus B 8 kJjiacce mpeMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHHU:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHHWE aTOMOB U MOJEKYII,
arperaTHbIE€ COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE W amMop(dHBIC Teja, HACBHIIMICHHBIH H
HEHACBIIIEHHBI Tap, BIAXKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEPrUsi, TEIJIOBOU
JIBUTATENb, B3JIEMEHTApPHBIA JJIEKTPUUECKUM 3apsii, 3JIEKTPUUECKOE TII0Jie, TMPOBOAHUKUA U
JTUBJIEKTPUKU, TOCTOSIHHBINA 3EKTPUUECKUN TOK, MATHUTHOE TOJIE;

pa3inyath sBJICHUS (TEIJIOBOE pacUIMpEeHue U cKaTue, TeIionepeaaya, TerIoBoe paBHOBECHE,
CMauMBaHME, KaNWUISPHbIE ABJICHUS, UCIIApeHHEe, KOHACHCAllUs, IJIaBJICHUEe, KPUCTaUIU3allusl
(oTBepaeBaHKE), KHUIEHHE, Temionepenaya (TEMIONPOBOJIHOCTh, KOHBEKIUS, H3JIYUYCHHE),
ANIEKTPU3aLUs TeJ, B3aUMOJIECUCTBHE 3apsANIOB, JNEHUCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,



AJIEKTPOMAarHuTHas: MHAYKLHS) [0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKPY)KAIOLIEM MHpE, B TOM
qucie pusnuecKue sIBICHUS B IPUPOE: MOBEPXHOCTHOE HATSHKEHUE M KaMJUIPHBIC SIBICHUS B
NpUpOie, KPUCTAIUIBI B Ipupoae, u3nydyenne ConHIla, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3HI,
o0pa3oBaHHE pOCHI, TyMaHa, WHes, CHera, »JJEKTpUYECKUe SBICHHUS B aTrMmocdepe,
JIEKTPUUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE IIoje 3emiu, JApeid MomocoB, poiib
MarHUTHOTO IOJIA JUIsl JKU3HM Ha 3eMmie, MOJSIpPHOE CHUSHUE, NpU OSTOM IEPEBOJIUTH
MPaKTUYECKYI0 3a7a4y B YyueOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBICHUIA;

ONUCBHIBATh H3YYEHHbIE CBOWCTBA Tel M (PU3MUECKUE SBIECHUS, HUCHOJIb3yd (pU3NUECcCKue
BEJIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUS, KOJIMYECTBO TEIUIOTHI, yeIbHAas TEMIIOEMKOCTh
BELIECTBA, yJelbHAsl TEIUIOTa IUIABJIEHMsS, yJelbHas TEIUIOoTa [apooOpa3oBaHus, YAelbHas
TEIUIOTa CrOpaHus TOIUIMBA, KOX(PQPHUUMEHT I0JIE3HOr0 JEeMCTBUSA TEIUIOBOM MAIlMHBI,
OTHOCHUTEJIbHAS BIAKHOCTh BO3JyXa, D3JCKTPUYECKUH 3apsl, CHJIa TOKAa, 3JIEKTPUYECKOEe
HaIpsDKEHUE, CONPOTUBIICHHE MPOBOJHUKA, YIEIbHOE CONPOTHBIEHHUE BELIECTBAa, padora u
MOITHOCTH 3JICKTPUYECKOTO TOKA), IIPU ONMHMCAHUH MPABIIBLHO TPAKTOBATh (PU3MUYECKHIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AMHULBI (PU3UYECKUX BEJIWYHH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHHS M IPOLECCHl, UCIOJIb3Ysl OCHOBHBIE
HOJIOKEHUS ~ MOJIEKYJISPHO-KMHETHMYECKOW  TEOpUM  CTPOCHUS  BELIECTBA,  MPUHLUI
CYINEPIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH Oma s
yuacTka 1enu, 3akoH Jlxoyns—JleHla, 3aKOH COXpaHEHHsS OJHEPIUM, IMpPU OSTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTEMATHUYECKOE BhIPAKEHHUE;

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOICTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CUTYaIUii
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTePa: BBIABJIATh NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHe W3 1-2 JOrMYecKux IIaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiatbh pacué€THble 3aJaud B 2—3 AEWUCTBUS, UCHOJb3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIOILNE
¢u3nyeckrue BEJIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBMS 3a/laud 3allUMChIBaTh KPATKOE YCIIOBHE,
BBISBJISITH HEAOCTAaTOK JaHHBIX JJIS pElIeHHs] 3aJaud, BBIOMpPATh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble Al €€ pelIeHUs, MPOBOAUTH PAacyE€Thl M CpPaBHUBATh MOJTYYEHHOE 3HAUECHUE
($u3nUecKoil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IpOOJIEMBI, KOTOPblE MOXXHO PEHIMTh MpPHU IMOMOIIU (PU3UYECKUX METOJIOB,
UCIIOJNIb3YSl OIMCAaHUE MCCIENOBaHUS, BBIJIEISTH IPOBEPSEMOE IPENAINOIOKEHUEe, OLIEHUBATh
MPaBUIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;

IPOBOJUTH OMNBITHl MO HAOMIOAECHUIO (PU3WYECKUX SIBICHUNH WM (PU3MYECKHX CBOMCTB Teln
(KanmuJUIpHBIE SIBJICHUS, 3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMma, TeMmIeparyphl,
CKOPOCTH TIpOIlecCa OCTBIBAHMS W HAarpeBaHus IpU M3IYYEHHH OT LBETa M3JIydarollen
(mornomaronei) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJBI OT TeMIepaTypbl >KUJIKOCTH U
IIOIAAN €€ MOBEPXHOCTH, DJIEKTPU3aLUs Tel U B3aUMOJECHCTBHE 3JIEKTPUYECKHUX 3apsoB,
B3aMMOJCHCTBUE TIOCTOSIHHBIX MAarHWTOB, BU3yaJIM3allisi MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX
MarHuToB, ACMCTBHMSI MarHUTHOIO TOJS Ha IPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHUTa,
CBOWMCTBA  DJIEKTPOABMraTeiass  IOCTOSHHOIO  TOKa):  (opMyaupoBaTb  IpOBEpsieMble
IPEINON0XKEHUs, COOMpaTh YCTAaHOBKY W3 IPEUIOKEHHOro 000pyNOBaHMS, ONUCBHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;



BBITNOJHATh NPSIMbIE HW3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOM BIIAKHOCTU BO3/yXa, CHUJIbI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHUEM AaHAJOIOBBIX NPUOOPOB M JATYMKOB (PU3HUYECKHX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIIOTHON IOIPEIIHOCTH;
IPOBOIUTH HCCIEIOBAHUE 3aBHUCHUMOCTH OJHOM (M3MYECKOH BEIMYMHBI OT JAPYrod ¢
MCIIOJIb30BAaHUEM IIPSIMBIX H3MEPEHUI (3aBUCUMOCTb CONPOTUBJIEHMSI IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAJH MONEPEYHOI0 CEYEHUS U yIEIbHOTO CONPOTHUBIICHUS BEIECTBA IIPOBOJHHUKA,
CWJIBI TOKA, WAYIIETO Yepe3 IMPOBOJHHUK, OT HANPSDKEHUS Ha INPOBOJHUKE, HCCIEIOBAHHE
IIOCJIEA0BATEIbHOIO U MApajUIEIbHOTO  COEAUMHEHMM  MPOBOJHUKOB):  IUIAHUPOBATH
UCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBITIOJHATD U3MEPEHUS, CIIEAYS NPEAIOKEHHOMY IUIaHY,
(GuKCUpOBaTh pe3yabTAaThl MOJYYEHHONH 3aBUCUMOCTH B BUAE TaOmul U rpadukoB, aenarsb
BBIBOJIBI 110 PE3YJIbTATaM UCCIIECIOBaHMS;

IPOBOJUTH KOCBEHHBIE M3MEpEeHHs (pru3nuecknx BenuduH (yJelbHas TeIUIOEMKOCTh BEIIeCTBa,
CONPOTUBIIEHUE TNIPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKAa): IUIAHUPOBATH
U3MEpPEHUs, COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIeysl PEAI0KEHHON NHCTPYKLIUH, U
BBIUNCJIATh 3HAYEHNUE BEIIMUUHBL,

coOIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MPpH padoTe ¢ 1ab0opaTOpHBIM 000pYIOBaHHUEM;
XapaKTepU30BaTh MPUHLUIBl JEHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoil Ha MX omucaHusd (B TOM 4YHUCIE: CHCT€Ma OTOIUIEHUS JOMOB, THIPOMETp, HapoBas
TypOHHa, aMIepMeTp, BOJbTMETP, CUETUMK SJIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETHTEIbHbIC
npuOOpbI, HarpeBaTeJbHbIE 3JEKTPONPUOOPH (IPUMEPHI), IIEKTPUUECKHE MPEJOXPAHUTEIH,
AIIEKTPOMArHuT, 3JEKTPOABUIATENb IIOCTOSHHOTO TOKAa), HCIIOJIb3ys 3HAaHHA O CBOMCTBax
bu3nueckux sBIECHUNH U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOHCTBA M HM3MEPHUTEIbHBIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM pPHUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOPaHMsI, JJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI ANEKTPUUECKUX
LENel C MOCIEN0BaTENbHBIM U MTAPAJUIEIBHBIM COEAMHEHUEM JJIEMEHTOB, pa3inyas YCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEpPax) MPaKTUYECKOr0 HCIOJIb30BAHUS
(¢u3NYeCKUX 3HaHUN B MOBCEIHEBHOM KU3HU ISl o0ecnieueHns 0e3011acHOCTH MpU 00palieHun
¢ nmpubopaMy U TEXHUYECKHMHU YCTPOHCTBAMM, COXPAHEHHUS 37J0POBbS U COOIIOAECHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPY>KAIOILEH CPELE;

OCYIIECTBIISITh TMOUCK HHPOpMAIMK (U3UUECKOTo cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUM W MyTéM CpaBHEHUS JIOTOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
UH(POPMALINIO, KOTOpasi ABJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJIOCTOBEPHOM;
UCMOJIb30BaTh MpPU BBINOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO-TOMYJSIPHYIO JIMUTEpaTypy
(bu3nYecKoro cojJep’kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BIaaeTh
npuéMaMyu KOHCHIEKTHPOBaHHUS TEKcTa, npeoOpa3oBaHus WH(GOpPMAMM M3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE U KpaTKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOopMaIHio
U3 HECKOJIBKMX MCTOYHHUKOB (DU3UYECKOTO COAEPKAHUs, B TOM YHUCIIE IMyOJIUYHO MPECTABIATH
pe3yNbTaThl MPOEKTHOM WM HCCIENOBAaTENIbCKONW JESTeNbHOCTH, TP 3TOM TIPaMOTHO
UCIOJIb30BaTh U3YYEHHBIM MOHATUIHBIN anmapar Kypca (PU3MKH, CONPOBOXKIATh BBICTYIJICHUE
MPE3EHTALUEM;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEIOBaHUN (PU3MUECKUX MPOIECCOB paCIpEiesTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3 BHIIIOJHEHUEM
IUlaHA JIeHCTBUH M KOPPEKTUPOBaTb €ro, aJeKBAaTHO OLIEHMBaTb COOCTBEHHBIM BKJIAJ B
JESATENIbHOCTh ~ IPYINIBl, BbICTpauBaThb KOMMYHHKAaTMBHOE B3aUMOJICHCTBUE, IPOSIBIIAS
TOTOBHOCTb pa3periath KOH(PIUKTHI.



K koHiy oOydyenus B 9 kJjacce mpeaMeTHbIE pe3yiIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MaTEepUaAlIbHAs TOUYKA, TPAEKTOPUS, OTHOCUTEIbHOCTD
MEXAHUYECKOT O JIBUKEHMS, nedopmarus (ynpyras, IJ1acTUYECKas), TpEHHUE,
[IEHTPOCTPEMUTENBFHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEII0, LIEHTP TSKECTH TBEPJOTO TeJla, pABHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, MH()pa3ByK M YJIbTPa3BYK, JIEKTPOMArHUTHbBIE BOJIHBI, HIKaJla 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIBHO30PKOCTb, CIEKTPBI MCIYCKAHUs M IMOTJIOIICHUs, anbda, OeTta- u
ramma-u3J1y4eHus, U30TOIbl, IEpHasl YHEPreTHKA;

pasinyath sABJIEHHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPAMOJIMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE INPSAMOJMHEHHOE [BHM)KEHHE, CBOOOJHOE MaJeHHE Tel, pPaBHOMEPHOE
JBIDKEHUE IO OKPY)KHOCTH, B3aMMOJACWUCTBUE TeEJI, PEaKTHBHOE [BUKEHHUE, KojebaTeabHOe
JIBIDKCHHUE (3aTyXalolllie M BBIHYXICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JBUKCHUE,
OTpak€HHE 3BYKa, MNPSMOJIMHEHHOE pPACHPOCTPaHEHUE, OTPaKEHUE U NPEIOMIIEHHE CBETa,
[IOJTHOE€ BHYTpPEHHEE OTPaKEHUE CBETa, pa3jioKeHUue Oeoro cBeTa B CIEKTP U CIIOKEHUE
CHEKTPaJIbHbIX LIBETOB, JAMCIEPCHUSI CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HMKHOBEHME
JMHENYaToro cHekTpa U3Jy4eHHUs)) IO ONMCAHUI0 MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NYECKUX SIBJICHUH B OKpYXarolleM Mupe (B TOM
ynciie GU3NYECKUE SIBICHUS B IPUPOJIE: NMPUIMBBI U OTJIMBBI, JBUKeHUE IIaHeT COJIHEUHOU
CUCTEMBI, PEAaKTUBHOE J[IBUKEHUE J>KUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3eMIIETpSICEHUE, CefiCMUYECKHe BOJIHBI, I[yHaMH, 3XO, L[B€Ta TeJ, ONTHYECKUE SIBICHUS B
npupojie, OHoJoruyeckoe MAEWCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, €CTECTBEHHBIM paJuoaKTUBHBIM (HOH, KOCMHMUYECKHE Jy4Yd, pPaJuOaKTHUBHOE
U3ITy4YeHUE MPUPOIHBIX MHUHEPAJIOB, JEHCTBHUE PAJUOAKTHBHBIX M3JIYYEHUH HA OpraHu3M
4eJI0BEKa), PU 3TOM MEPEBOJUTDH MPAKTHUYECKYIO 3a/1auy B y4eOHYI0, BBIIETATh CYILECTBEHHbIE
cBO¥CTBA (IIPU3HAKK) HU3UUECKUX SBICHUM;

ONKCHIBaTh H3YYEHHbIE CBONCTBA Tel M (U3MUECKHE SBJICHMS, MCIONb3Ys (U3HUECKUe
BEJIMYMHBI (Cpe/lHsAs U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE,
IEpEMELIEHUE, MYyTh, YIJIOBash CKOPOCTb, CWJIa TPEHUs, CUJa YNPYTrOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOIO MaJeHMs, BEC Teja, MMIIYJbC Teja, UMITYJIbC CHJIbI, MeXaHHuYecKas
paboTa U MOIIHOCTb, NOTEHUHUATbHASI HHEPrUs Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMJIH,
MOTEHLMAJIbHAsl SHEPTusl CXKAaTOM MPYXKHUHBI, KHHETHYECKas SHEpPrus, IMOJIHAsg MeXaHW4yecKas
SHEprus, MEepHoJ] U YacToTa KoJeOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHAa,
CKOpOCTh CBETa, IOKa3aTeib IMPENOMIICHHUS Cpelibl), MPU ONMUCAHWU NPABUIIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIOJIB3YEMbBIX BEJIMYMH, 0003HAUEHUS U €IUHUILBI GU3NYECKUX BEITUYMH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO (PU3UYECKYIO0 BETUYMHY C IPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBa Ten, (U3MUEcKHe SBICHHUS U TPOLECCHI, HCHOJb3YSd 3aKOH
COXpaHEHHMsI PHEPIMH, 3aKOH BCEMHUPHOTO TATOTEHMS, IPUHLUII CYNEPIIO3ULIUN CHJI, TPUHLIUII
OTHOcUTeNbHOCTH ['anmmiies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpa’KE€HHsI U MPEJIOMIICHHs CBETa, 3aKOHBI COXPAHEHUS 3apsAA0BOrO M MAacCOBOIO YHUCEN IMPH
SJICPHBIX pEaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA M 3aIHCHIBATH €TO0
MaTEMaTUUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE MPOLIECCHl U CBOMCTBA Te€d, B TOM 4YHCIE M B KOHTEKCTE CUTYaIHii
IPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABJIATH NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
00bsicHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemath pacuéTHbIE 33a4H (ONMHUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIB3Ysl 3aKOHBI
u Qopmynbl, cBs3bIBatoMe (U3MYECKHWE BEIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUS 3a7auu
3aMUChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEJAOCTAIONIME WM M30BITOYHBIC JaHHBIE, BRIOUPATH
3aKOHBI M (OPMYJBI, HEOOXOAWMBIC JUISI PELICHHUs, MPOBOAUTH pPAacYE€Thl M OICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUYCHHS (PU3MYECKON BEIMUHHBI,

pacro3HaBaTh MNPOOJIEMBbl, KOTOPbIE MOXHO PEHIMTh MpPU MOMOLIM (U3UYECKUX METOOB,
UCIIOJNIBb3YSl OIMCAaHUE MCCIENOBAaHUS, BBIICISTH IPOBEPSEMOE IPEANOIOKEHUE, OLIEHUBATh
NPaBUIBHOCTh TOPSAIKA TPOBEICHHS HCCIEIOBAHUSA, J€NaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTBITOB;

MPOBOAUTH OIBITHl MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHa, 3aKOHa COXPAaHEHHUs PHEPrHH, 3aBHUCUMOCTH IEpPHOJA
KOJICOAHUH MPYKUHHOTO MasTHUKA OT MACChl TPy3a U JKECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIATYABl MaJbIX KOJICOAHUM, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETA, Pa3JIOKECHHE
0enoro cBera B CIEKTp, M3YYECHHE CBONCTB H300pa)K€HUS B IUIOCKOM 3€pKajie U CBOWCTB
U300paxkeHusl TpeaMeTa B COOMparolied JTuH3e, HAOMIOACHHE CIUIOIIHBIX M JIMHEWYaThIX
CIICKTPOB H3JIYYCHHs): CAMOCTOSITEILHO COOHMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUs, OMCHIBATH XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

MPOBOANUTH MPU HEOOXOIMMOCTH CEpHUIO MPSMBIX M3MEPEHUM, OMpeelss CpeiAHee 3HAaueHUe
u3MepsieMoil BenuuuHbI ((poKycHOe paccTosiHue coOuparoiieil TuH3bI), 000CHOBBIBATH BHIOOP
croco6a n3MepeHust (M3MEpUTEITHHOTO TPHOOopa);

IPOBOJUTH HCCIICIOBAHNE 3aBHCUMOCTEH (DM3NYECKUX BEIWYMH C HCIOJIB30BAHHEM IPSMBIX
U3MEepeHHi (3aBUCHMOCTh ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABM)KEHUU 0€3 Ha4albHOM
CKOpOCTH, INepuoja KojeOaHWi MaTeMaTHMYecKOro MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH
yIJ1a OTpaXeHHs CBETa OT yIJia MaJICHUsS W yIJIa MPEIOMIICHHSI OT yIJla TMaeHHs): ITIAHUPOBATh
UCCIIEIOBAaHHE, CAMOCTOSITEIILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3yIbTATHI MOJYYCHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabmulm M rpaduKoB, AenaTh BBIBOJBI 10
pe3ynbTaTaM HCCIeI0BaHuUs;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEITUUMH (CpEeHss CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJHOTO TaaeHUs, KECTKOCTh TPYKUHBI,
KO3 QUIUEHT TPeHMs CKOJIbKEHHs, MeXaHudeckas paboTa M MOILIHOCTb, YacTOTa U IMEPUOJ
KOJIEOAHWH MaTeMaTH4eCKOro M NPYKMHHOIO MAasTHUKOB, ONTHYECKas CuUja coOHMparolien
JWH3BI, PAJAMOAKTHBHBIN (OH): IIAHUPOBATH HM3MEpPEHHs, COOMPATh JKCIEPUMEHTAIHHYIO
YCTAaHOBKY U BBINOJHATh HM3MEPEHHS, CIEAYS TPEAIOKECHHON WHCTPYKIMH, BBIYUCISATH
3HaYeHHE BEIWYMHBI M AaHAIM3MPOBATH IMOJYYEHHbIE pe3yJabTaThl C Y4ETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUI;

coOroaaTh NMpaBuiia TEXHUKU 0€30MaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHUEM;
pa3nuyaTth OCHOBHBIE TNPU3HAKKM HM3YYCHHBIX (M3WYECKHX MOJENeil: MarepuanbHas TOYKa,
abcomMoTHO TBEPJOE TENO, TOUYEUHBI HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

XapakTepu30BaTh MPUHLUIBI JEHCTBHS W3YUYEHHBIX NPHOOPOB M TEXHUUYECKHX YCTPOMCTB C
OTOpOl Ha WX omHcaHUs (B TOM YHCIE: CHHIOMETpP, NATYUKH TOJOXKEHUsS, PACCTOSHUS |
YCKOpEHUS, pakeTa, 5XO0JIOT, OYKH, IMepuckorn, ¢oToanmnapar, ONTUYECKHE CBETOBOJIbI,
CHEKTPOCKOI, JT03UMETp, KaMmepa BuibcoHa), MCIONB3ysl 3HAHHMS O CBOMCTBaX (DM3NYECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMAaTU4YHble PHUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB UM  TEXHOJOTMYECKHX IPOLIECCOB TMPH pEIIeHUU ydeOHO-
NPaKTUYECKHUX 33J1ay, ONTHYECKUE CXEMBI JUIsl IOCTPOCHHS M300paKeHUH B IIJIOCKOM 3epKajie U
coOuparoIiei JTHH3E;



NPUBOAUTE NMPUMEPHI (HAXOAUTh WHPOPMALMIO O MPUMEPAx) MPAKTUYECKOTO HCIIOJIb30BAHMS
(bU3UYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HM ISl 0O0ecTieueHrsi O€30MacCHOCTH MPH 00palleHun
¢ npubopaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3J0POBBS M COOJIOJICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYIIECTBIISATh TOMCK MHPOpMAIUU PUINIECKOTO coaepxkaHus B MHTepHETe, caMOCTOATEIHHO
bopMyIUpys MOUCKOBBIA 3aMpOC, HAXOAWTh MYTH OMPEIEICHUs JOCTOBEPHOCTH TOJYYCHHOU
nH(poOpMaIy Ha OCHOBE MMEIOITUXCS 3HAHUHM U JTOTIOJTHUTEIBbHBIX HCTOYHUKOB;

UCTOJIb30BaTh MpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHWil HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(UBHYECKOTO COJIEpKaHUs, CIPABOYHBICE MaTEpHAbl, pPecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMALUHU U3
HCECKOJBKHUX HWCTOYHHUKOB (1)I/I3I/I‘~I€CKOI‘O COI[ep)KaHI/IH, HY6JH/I‘-IHO Hpe[[CTaBJIﬂTI) pGSYJII)TaTI)I
MIPOCKTHOM WJIM MCCIIEIOBATEIbCKON JCATEIBHOCTH, P 3TOM TPaMOTHO HMCIIOJIb30BaTh
M3YYEHHBII MOHATUHHBIN anmnapar u3y4aeMoro paszena (GU3HKU U COMPOBOXK/IATh BBICTYIUICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJIEUCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KMAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 1
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 1 1 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 1
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IIPOHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» Ousnka: 7-1 KIacc: 0a30BBIH YPOBEHb: yueOHHUK, 7 knacc/ [lepeimkuna .M., MBaroB A.1.,
AxronepHoe o6mecTBo «M3narensctBo «IIpocrerienney

» ®usnka: 8- knacc: 0a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ [lepsimkun U. M., Banos A. U.,
AxmmmonepHoe o61mecTBo «M3naTenbetBo «IIpocBerenuey

» ®usuka: 9-i kacc: 0a30BBIA ypOBEHb: yueOHUK, 9 kimacce/ [leppmmkua U. M., I'ytauk E. M.,
WBanor A. U., [letpoBa M. A., AkumoHepHoe o0miectBo «M3narensctBo «lIpocBemeHues

METOJUYECKHE MATEPHAJIBI JIVISA YUUTEJIA

edu3uka. 7 kacc: yuebHO-MoTommueckoe nocodue / A.E. Mapon, E.A. Mapos. - 6-e u3n.,
cTepeortir. - M.: [Ipoda
o dusuka. 8 kinace: yueOHO-MoToAUUeckoe nmocobue / A.E. Mapon, E.A. Mapos. - 8-¢ u3n.,
cTepeorti. - M.: [Ipoda
edusuka. 9 kacc: yueOHO-MoTomuueckoe nocodue / A.E. Mapon, E.A. Mapos. - 5-¢ u3n.,
crepeorttl. - M.: [Ipoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

XKupas pusmka: oOygaromnias nporpamma, hitp://www.int-edu.ru/soft/fiz.html

Ypoxku ¢u3uku ¢ ucrnoibp3doBanuem MuTepueta. http://www.phizinter.chat.ru/

dusuka: Kowiekuus onslTos. hitp://experiment.edu.ru/

1
2
3. ®wuswmka.ru. http://www.fizika.ru/
4
)

(DI/ISI/IKaI BHGKTPOHHaSI KOJIJICKIIUS
oneIToB. http://www.school.edu.ru/projects/physicexp

o

KaTtanor ccputok Ha pecypcsl 0 pusuke http://www.ivanovo.ac.ru/phys

7. becmiatable oOyuaromye mporpammel o ¢usuke http://www.history.ru/freeph.htm

8. JlaGopatopHsble paboThl 1o (pusuke. BupryanbHble 1abopaTopHbIe
pabotsr1. http://phdep.ifmo.ru

9. Anmmanus GpU3MYECKHUX MPOIIECCOB 00bsicHeHUsMH. http://physics.nad.ru

10. ®dusnueckas >nnmkinoneaus http://www.elmagn.chalmers.se/%7eigor

11. bubauoreka IIOK -  https://lesson.academy-content.myschool.edu.ru/03/7

https://lesson.academy-content.myschool.edu.ru/03/8

https://lesson.academy-content.myschool.edu.ru/03/09
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