MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MuHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHOM MOJTUTUKH
Kpacnoaapckoro kpas

JenapTaMeHT 00pa30BaHusi AIMUHUCTPANUH MYHHUIMIAJIBLHOTO
oOpa3oBanus ropoa Kpacuonap

MAQOY COLI Ne 73
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens MO 3aMecTUTeNb AUPEKTOPa HupekTop
yuuteneit matematuku, pusuka, MAOY COL Ne 73 MAOY COI Ne73
nH(pOpPMATHKH
N.B.®unmunnos O.A.Iloroguna E.B.Yensamnos
nporokos Ne 1 «28» aBrycra 2023 1. [Ipukaz Ne 4
oT «29» aBrycra 2023 r. ot «01» centsa6ps 2023 r.
PABOYAS ITPOTPAMMA
(ID 451999)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

U1 oOygarommxcst 7-9 KiaccoB



HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMSA COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammsl, npeacraBieHHbx B @PT'OC OO0, a takxke ¢ yuéroM ¢enepaibHOi paboueil mporpaMmbl
Bocnutanus u Konueniuu npenosaBanus yueoHoro npeamera «Dusnkay.

Conepxanue MporpaMMbl 1O (U3UKE HAMpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYarOIIMXCSl W OpraHu3aliio U3ydeHHsl (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
nporpamMMe Mo (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpEeaMeTa B peaju3aliu TpeOoBaHHMA
dI'OC OO0 x MmIaHUPYEeMbIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKXKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHus.

[Tporpamma o pu3mKe ycTaHaBIMBAET pacupeielieHne yaeOHOro MaTepraa 1mo rojaaM o0y4eHus
(mo xmaccam), npeajgaraeT NpUMEPHYIO IOCIE0BATEIbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COACPKAHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEJNbI0 OKa3aHUS METOJUYECKOM MOMOIIM YUYHUTENI0 B
co3llaHuH paboUeil MPorpamMMBbl 10 Y4eOHOMY MTPEIMETY.

®dusnka SBISIETCA CUCTEMOOOPA3YIOIIMM JUIl €CTECTBEHHO-HAay4YHbIX Y4YEOHBIX MpPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB W SIBICHHH, H3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuelt U Gpusnueckoil reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHUHY
MUpa, NPEeJOCTaBIseT Haubosee sICHble 00pa3libl MPUMEHEHHS] HAYYHOrO0 METOJa MO3HaHMs, TO €CTh
crioco0a MoJiyuyeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 TTIaBHBIX 33/1a4 (PU3HMUECKOro 00pa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHUs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH U MHTEpECa K HayKe Y 00y4aroIuxcs.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE TPEANOJAraeT OBJIAJCHHE  CJIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTbD:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIIEHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

® HHTEPNPETUPOBATH JaHHBIE U HUCIIOJIB30BAaTh HAYYHBIE JOKA3aTENbCTBA TS TOJIyYEHUS
BBIBOJIOB.

Henu uzydyenus: Gpu3uKu Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBanus onpeseneHsl B Konmenmmm
npenojiaBaHus yuyeObHoro mnpeamera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHmsanusx Poccuiickoi
®denepanny, peaanu3yrouX OCHOBHbIE 001Ie00pa30BaTeIbHbIe IPOrPaMMBI, YTBEPKIEHHOM pelIeHneM
Konnerun MunuctepctBa npocsemienust Poccuiickoit ®@enepaunn (mporokoi ot 3 ngexkadps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pu3nKu:

e puOOpEeTeHHEe MHTEpeca U CTPEeMJICHUS OOydaroluuxcs K Hay4YHOMY H3YyUEHHUIO MPHUPOADI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TNPEACTAaBICHUH O HAyYHOM MeTOjA€ TO3HaHUA U (QOpMHpOBaHHUE
HCCIIEIOBATEIBbCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YYEHHUS OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUN O poiu (PU3MKH I pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

e pa3BUTHE TMPEACTaBIEHHMH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccruoHaIbHON
NEesITeIbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JajbHeiIieMy OOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JlocTukeHue 3Tux 1eeil mporpaMmsl 1o (U3MKe Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUS

o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a4ay:



e MpuoOpeTeHHe 3HAHUN O AMCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHMYECKUX, TETUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e MpuOOpPETeHHE YMEHUN OMUCHIBATH U OOBSICHATH (DU3MUYECKUE SIBJICHUS C HCIIOJIb30BAHHEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHE METOOB PEUICHHS MPOCTEUIIINX PACUETHBIX 3a/1a4 C HCIIOJIb30BaHHEM (DU3UIESCKIX
MoJIeJIeH, TBOPYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHC YMCHHI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI, JTA0OPATOPHBIC
paboTBl M OKCIEPUMEHTAIBHBIC WCCIEAOBAHUS C HCIOJB30BAHHEM W3MEPHUTEIbHBIX
puOOpPOB;

e ocBOcHHE TMPUEMOB paboThl ¢ wuHPOpManued (QUINIECKOr0 COACPKAHMS, BKIFOYAS
WH(OPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3MKH, aHAIU3 U KPUTHUECKOE OIICHHBAHHE
nHpopManuu;

® 3HAKOMCTBO CcO cdepamu MpodecCHOHATBHON IeATEILHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHUIX (PU3HMUECKON HAYKH.

Ha wusyuyenuwe ¢usuku (06a30Bbli YpOBEHb) HAa YpPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

orBoautcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
Heneno), B 9 kitacce — 102 vaca (3 yaca B HefIeINi0).

[Ipennaraemelii B mporpamMmme mo ¢u3MKe MepeueHb JIadopaTOPHBIX pPabOT W OMBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb JIeNaeT BEIOOp MPOBEICHUS JTaOOPaTOPHBIX paOdOT U OIBITOB C
y4€TOM UHAMBUAYAIBHBIX OCOOCHHOCTEH OOYyYaromMXcCs, CIUCKAa JKCIEPUMEHTAIbHBIX 3aJaHUil,
IpeJUIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILET0 MUPA.

®uznka — Hayka o npupoge. SBieHuss npuponbl. PuU3NUECKHE SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenuwe (¢usnueckux BenuuuH. @Dusndeckue TPUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoIHas CUCTEMA €IHHMII.

Kak ¢wusuka u npyrue ecrecTBeHHbIE HayKU WM3Yy4aroT Ipupony. EcTecTBeHHO-HAYyYHBIH METO.
MO3HaHUs: HaOJIOJEHHE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBWKEHHE THIOTE3, IKCHEPUMEHT I10
MIPOBEpKeE rumnoTe3, 00bsicHeHHe HabmoaemMoro sBieHus. Onucanne Gu3NIeCKuX SBICHHUH C TOMOIIBI0
MOJICIIEN.

Jemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usmnueckue npUOOPHI W TpoIenypa NPSIMBIX H3MEPEHUIl aHaJOroBHIM H LU(POBBIM

prudopom.

Jlabopamopuvie pabomul u onvimol.

Onpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIBHOTO MpHoopa.

W3mepenune pacCTOSHU.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEIN.

N3mepenue TeMiiepatypbl Mpy MOMOIIH KHUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPhl.
[IpoBenenue uccienoBanus MO MPOBEPKE TMIOTE3bI: JATbHOCTh MOJETA MIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJble BBICOTA ITYCKa.

Pa3nea 2. IleppoHavyanbHble CBeIeHHS O CTPOCHHMH BellecTBA.

ocoarwNE



CrpoeHue BelecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. OIBITHI, JOKAa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JIBr>kenue yactuil BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTUIL C TEMIIEpaTypoid. bpoyHoBckoe
neuxenue, 1uddys3us. BzaumonelicTBrue 4acTull BelecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOECHUE Ia30B, KUAKOCTEH U TBEPABIX (KPUCTAILIIMYECKHUX )
Ten. B3auMocBs3b MexAy CBONMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX M HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. HabOmoaenue nuddysun.

3. HabOmogenue sBieHUH, OOBSICHAIOUIMXCA TNPUTSDKEHHEM WJIM OTTAJKMBAaHHUEM YaCTHIL

BElIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C MCIOJIb30BaHUEM (hoTorpaduii).

2. OmbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskenne u B3auMojieiicTBie TeJl.

Mexanuueckoe ABukeHHe. PaBHOoMepHOe M HepaBHOMepHoe naBrkeHue. CkopocTb. CpeaHsis
CKOpPOCTb IPY HEPAaBHOMEPHOM JIBUKEHUU. PacuéTt myTu 1 BpeMeHU JIBHIKEHUS.

SIBnenue uHepuu. 3aKoH MHepUUU. B3anmozeiicTBre Ten Kak MpUYMHA U3MEHEHHUs CKOPOCTH
IBUKEHMsT Tenl. Macca kak Mepa uHepTHOcTH Tena. [lnmoTtHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHHIIe 00hEMA BEIIeCTBa.

Cuna kak xapakTepucTHka B3aumojeiicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TOMOIIBI0 TUHAMOMETpa. SIBieHHe TATOTeHUs M cuia TspkecTd. Cuia TSXKECTH Ha JPYTrHx
mwiaHerax. Bec Tema. HeBecomocts. CrokeHHE CHJ, HaIpaBJIEHHBIX IO OJHOM IpPsAMOA.
PaBnogeiictBytomas cun. Cuna tpenus. TpeHue CKOJIbKEHHUS U TPeHHE MOKos. TpeHue B MPUPOAE U
TEXHHKE.

JHemoncmpayuu.

Habmtoienne MexaHn4eckoro JIBUKEHUS Teja.
N3mepenne ckopocTy NPSIMOIMHEUHOTO ABHYKEHUS.
Habntoienue siBjeHUs] UHEPIIUH.
HabnroneHue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.
CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHON MPSIMOU.
ﬂaﬁopamopnbw paoomul u OnvIMbL.
1. OmnpeneneHue CKOPOCTH PpaBHOMEPHOTO [JBM)KEHHUS (IIapuKa B JKUIAKOCTH, MOJENH
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK J1ajiee).
2. OmpeneneHve cpefHed CKOPOCTH CKOJBXEHUS Opycka WIM IIapUKa IO HaKJIOHHOM
IIJIOCKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TeENA.
4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHS (fAedopMarii) TPYKUHBI OT
MPUIIOKEHHOMN CHUIIBI.
5. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHMSI CKOJBKEHHUS OT Beca Tena u
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Paspnen 4. laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hapnenne. CriocoObl yMEHBIIEHUS M YBEJIWYEeHUs JaBiieHUs. [laBneHue rasza. 3aBUCHUMOCTD
JaBJIeHUs raza oT oOb&ma, Temmeparypsl. [lepenada naBneHus TBEPABIMHU TellaMH, KHJIKOCTAMU U
razamu. 3akoH [lackans. [TneBMaTH4eckre MalIMHBI. 3aBUCUMOCTD JIaBICHUS KUIKOCTU OT TTyOWHBI.
IMuapocraTuyeckuii mapagokc. CooOmiarontuecs: cocyasl. [ uapaBinueckue MEXaHU3MBbI.

ocarwnE

w



Atmochepa 3eman u atMocdepHoe naBieHue. [IpuarHbI cylecTBOBaHHS BO3IYIIHONH 000JI0YKH
3emmu. Ombit Toppuyennu. M3mepeHue atMochepHOTO [aBieHUsA. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t u3mMepeHus aTMOC(hEpHOTro JaBICHHS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPY>KEHHOE B HUX Telo. BrlTankuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.
Coobmmaromuecst Cocyabl.
I'mapaBnuueckuit mpecc.
[IposiBnenue nericTBus aTMOc(hEepHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja M IUIOTHOCTH
AKHUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW XKUIKOCTH.
8. YcioBue miuaBaHHs TeN: TUIABAaHHE WIIM TOTPYXEHHE TEI B 3aBUCHMOCTH OT COOTHOIICHHS
IJIOTHOCTEH Tela U KUJKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B JKUIKOCTh YacTU
Tena.
2. OmpezeneHue BHITAIKUBAIOIIEH CUIIBI, JEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B KUIKOCTb.
3. TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI, ICHCTBYIOMIECH Ha TEJO B XKHUIKOCTH, OT
Macchl Tena.
4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TENA U OT MIOTHOCTU KUAKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOJKM M ONpejesieHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb. [IpaBWIO paBHOBECHs phluara.
[IpumeHeHue mpaBuia paBHOBECHUS pblyara k OJ0Ky. «3omoToe nmpaBuio» Mexanuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. IIpespamienne onHoro suaa
MEXaHMYECKOHN SHEpIuu B APYroil. 3aKOH COXpaHEHUs! JHEPTHH B MEXAHHKE.

Jemoncmpayuu.

1. Tlpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopmuwvie pabomol u onvimol.

1. Omnpenenenue paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBH)KEHUU TeJa 110 TOPU30HTATbHON

MTOBEPXHOCTH.

2. HccrenoBanue ycrnoBHii paBHOBECHS phlyara.

3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. U3ydeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.

8 KVIACC
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Paznen 6. TeruioBble siBJIeHHS.

OCHOBHBIE TTOJIOXKCHHSI MOJICKYJISIPHO--KUHETHUECKOH TEOpHUH CTPOCHHs BemiecTBa. Macca u
pasMepsl  aTOMOB W MOJeKyl.  ONBITB, TOATBEPKIAIOUINE  OCHOBHBIC  IOJOXKCHHS
MOJICKYJISIPHO-KUHETHYECKOH TCOPHH.

Mopnenu TBEPAOro, KUIAKOTO M Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucrammmueckue u
amopdusie Tema. OOBSICHEHHWE CBOWCTB Ta3oB, KHAKOCTEH W TBEPABIX TEI HAa OCHOBE TOJIOKCHUI
MOJIEKYJISIPHO--KHHETUYECKOH Teopun. CMauynBaHue U KaNWUIIpHBIE iBIeHUS. TenaoBoe pacuimpenme
U CKaTwhe.



Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOIO JABMKEHUS 4acTULl. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEN SHEpruu: TeIulonepeadya U coBepiueHue padoTel. Buas
TEIJIoNepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3ITyUECHHUE.

KonnuectBo TemnoTsl. VYaenbHas TEMIOEMKOCTh BeELIECTBA. T1emiooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TETUIOBOTO Oananca. [lnaBieHue u OTBepIeBaHUE KPUCTATUIMYECKUX BEIIECTB.
VYnenbHas Teruota miuasienus. [lapoobpazoBanue u xonaencanus. Mcnapenue. Kunenue. Y nenbHas
TEIUIOTa MApO0OPa30BaHUs. 3aBUCUMOCTh TEMIIEPATYPhl KATIEHUS OT aTMOC(EpPHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeibHask TEIJI0Ta CrOPAHUS.

[Tpunnumner paboTts TermaoBbix asuratencii KIIJI TemioBoro npurarens. TenaoBsie ABUTATENN H
3allUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHHS U MPEBPALECHHUS YHEPTUU B TEIUIOBBIX MpOIeccax.

emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.
Ha6monenue nuddysum.
Habmtoienue siBiaeHuit cMauMBaHUsI U KaMJUISIPHBIX SIBJICHHM.
Ha0uroieHre TemoBoro pacimpeHus Tedl.
W3meHneHue gaBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.
Bune! teronepenayu.
Oxutak/ieHre Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
0. CpaBHeHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
1. HaOroneHue KuneHus.
12. HaGnroieHre TOCTOSTHCTBA TEMITepaTyphl IPH IJIaBICHUH.
13. Mozeny TEemIOBhIX IBUTATEIEH.
Jlabopamopuvie pabomul u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.
OnpITHI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OnebITHI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ormpesenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUS
WJTU OXJIQXKICHHUS.
[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCMMOCTH  JUIMHBI  CTOJOMKAa KHJAKOCTH B
TEPMOMETPHUUECKOUN TPYOKe OT TeMIIepaTyphl.
7. HalGnrogenue u3MeHEeHUs BHYTPEHHEH SHEprUH TeJla B pe3yibTare TeIyonepeaayl U padoTh
BHEIIIHUX CHII.
HccnenoBanue siBieHus TeIiooOMeHa Mpy CMEIIMBAHUH XOJOHOM U TOpsiueld BOJBIL.
9. Ompepenenue KOJMHYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METAIITUYECKUM [IUITUHAPOM.

10. Onpenenenne yaenbHON TETUTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHUs.

12. OnpeneneHne OTHOCUTENFHOM BIAKHOCTH BO3TyXa.

13. OnpeneneHue yaensHOM TEIIOTHI IJIABICHUS JIbA.

Paznen 7. diiekTpuyeckne ¥ MarHuTHbIE SIBJICHUS.

Dnektpusanus tei. J{Ba poja 3JeKTpuYecKux 3apa10B. B3auMoaeiicTBre 3apsokeHHBIX TeN. 3aKOH
Kynona (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apPsHKEHHBIX TET OT BETWYMHBI 3apSI/IOB U PACCTOSHHS
MEXy TeJaMu).

Onektpuyeckoe Tmone. Hampsok€HHOCTh AIEKTPUYECKOTO Mo, [IpHHIMN  Cyneprno3uifm
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIA AeKTpudyeckuil 3apsia. CTpoeHue aroma.
[IpoBOIHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOUHUKN MTOCTOSIHHOTO
ToKa. [IefCTBHUS 37EKTPUYECKOr0o TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
KUJKOCTSX U razax.

Onekrpuyeckas nenb. Cuia Toka. DneKTpudeckoe HanpskeHue. CONpoTUBIEHUE NPOBOJHUKA.
VYaenpHOoe compoTHBiIEHHE BemecTBa. 3akoH Owma st ywactka uenu. IlocnenoBarenbHoe u
rapajuieJIbHOE COEIMHEHHUE TPOBOIHUKOB.

PaboTta u MOIIHOCTH 3JE€KTpUYecKOro Toka. 3akoH JDxoyns—JleHna. DiekTpuyeckue menud u
MOTPeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3auMoaeicTBUE NOCTOSTHHBIX MAarHUTOB. MarHUTHOE 1oJie. MarHutHoe
rosie 3eMJIM U €ro 3HadeHue Juist xKu3HUA Ha 3emuie. OneiT DpcTeaa. MarHuTHOE MOJe 31EKTPUIECKOTO
ToKa. [I[puMeHeHne 371eKTPOMarHuTOB B TEXHUKE. /{eficTBre MAarHUTHOTO TOJIsI HA POBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb IOCTOSTHHOTO TOKa. lcnosib30BaHUE 3JIEKTPOJABHUraTelel B TEXHUYECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHne 3MeKTpoMariuTHoN nHaykuuu. [Ipasumo Jlenua. Dnekrporeneparop.
CriocoObl MONTYYCHHS SJCKTPUUSCKON IHEPTHH. DIIEKTPOCTAHIIMK HA BO30OHOBISIEMBIX MCTOYHHKAX
SHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

DneKTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.

HcTOYHMKH MOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

0. DneKTpUYeCKHid TOK B )KUIKOCTH.

1. Ta30BBbI1 pazpsiz.

12. 3mepeHune CHITBI TOKa aMIIEPMETPOM.

13. Usmepenne 3MeKTpUIeCcKOro HapsiKeHUs BOJTBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHHI.

15. B3aumoseiicTBHE MOCTOSIHHBIX MAaTHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3IelICHHUs TIOJTIOCOB MarHUTa.

17. MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MArHUTOB.

18. OmeIT Dpcrena.

19. MarautHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBME MarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

21. DneKTpoABUraTENb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJICKTPOMArHUTHON HHTYKITHH.

23. OnbiTel Dapasest.

24. 3aBHCUMOCTb HAITPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHHKHOBCHHSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeTl HHAYKIIMEH U PH COMMPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS AIEKTPUIECKOTO OIS HA TPOBOTHUKHU U AUDJICKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

RRoOoo~NoOR~wNE
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6. HccrnenoBanue 3aBUCHMMOCTH CHJIBI TOKAa, HJIYLIETO YEpe3 PE3UCTOP, OT COMPOTHBIICHHS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBIICHHUS TPOBOIHUKA OT
€ro JUIMHBI, IUIOIAAH IONEPEYHOI0 CEYEHNs U MaTepuaa.

8. IIpoBepka mpaBuia CIIOKEHHUS HANPSHKCHUN IPH TOCIEJOBATEIBHOM COSAMHEHUH ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUIs CHJIBI TOKA IIPU HapauUIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOIO TOKA, UIYILIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIIEMOI Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUS Ha HEll.

13. Onpenenenne KIIJI narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU X OObEIMHEHUH U Pa3/ICIICHUH.

16. UccnenoBanue AeHCTBUS 3JEKTPUUYECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPHPYIOIIUE 3aBUCHUMOCTH CHJIBI B3aMMOACWUCTBUS KaTyIIKM C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJIECHUs TOKA B KaTyIIIKeE.

18. N3yuenue neiicTBUSI MAarHUTHOTO TIOJISI HA MTPOBOIHUK C TOKOM.

19. KoHctpyupoBaHue u U3ydeHue paboThl JIEKTPOABUraTEIsl.

20. Usmepenune K1/ anexTpoaBuraTrenbHON YCTAHOBKH.

21. OnpITel MO HCCIIEAOBAHUIO SIBJICHUS OSJEKTPOMAarHUTHOW HHAYKLUUHU: HCCIEI0BaHHE
M3MEHEHHI 3HAYCHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JABukeHHE. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHMYECKOT0  JBW)KEHHA. PaBHOMepHOe  mIpsMOiuHEWHOe  ABMkeHHe.  HepaBHoMepHOe
npsiMoJIMHEHOe ABM>KeHue. CpellHss 1 MTHOBEHHAs! CKOPOCTh Teja TP HEPAaBHOMEPHOM JIBUKEHHUU.

VYckopenue. PaBHOyCKOpeHHOe mpsiMoivHelHoe ABmkeHue. CBoOonHoe majeHue. OMNBITHI
lNasnmnes.

PaBHOMepHOE BMXKEHME 110 OKpYy)HOCTH. [lepnon u yactora obpamenus. JInnelnas u yrionas
ckopocTH. LleHTpocTpeMHuTENIEHOE YCKOPEHHUE.

IlepBbit 3akoH HerotoHa. Bropoin 3akoH Herorona. Tperuit 3akoH Herorona. IIpunimun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJIBXKEHHUS, CUJla TPEHUS TOKOf,
JIpYrue BUIbI TPEHUS.

Cuna TsKecTd U 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpEHHE CBOOOAHOro majeHus. [IBrkeHue
a"eT Bokpyr Comnnua. [lepBas kocmMuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue marepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTwu.

Wmnynec Ttenma. M3menenne wumnysnbca. Mmnynbc cuiibl. 3aKOH COXpaHEHHsS HMITYJIbCA.
PeaxkTnBHOE ABMKEHIE.

Mexanunueckast paboTa u MOIIHOCTh. PaboTa cui TSHKecTH, ypyrocTH, TpeHus. CBsi3b SHEPTHU U
pabotel. IloTeHuunanbHass SHeprus Tena, MOJHATOrO HAJ IMOBEPXHOCThIO 3eMid. [loTeHuuanbHas
JHEprus ckaTod NpyxkuHbl. KuHermueckass sHeprus. TeopemMa O KMHETHMYECKOM DSHEPruu. 3aKoH
COXpaHEHNsI MEXaHNYECKOW YHEPTHH.

Jemoncmpayuu.

1. HaGmoneHrne MEXaHUYECKOTO JIBU)KEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHME MyTeW U TPAEKTOPUI JIBUKEHUS OJJHOTO U TOTO K€ Tela OTHOCUTEIIBHO Pa3HbBIX
TEeJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUs NIPSMOIMHENHOTO ABUKCHUS.
4. UccnenoBaHue mpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.
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10.
11.
12.
13.
14.
15.
16.

HaGntonenue nBHXeHUs Tela 10 OKPYKHOCTH.

HaOnroneHne MexaHMUYEeCKHUX SIBIECHUH, IPOMCXOAIINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.
3aBUCUMOCTD YCKOPEHHS Tejla OT MacChl TeJla U ICUCTBYIOLICH HAa HETO CHUJIBI.
HaGmronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

W3meHeHue Beca Teia IpA yCKOPEHHOM JBUKCHHH.

Ilepenava nmmysnbca Ipu B3aMMOJIEHCTBUU TEIL.

IIpeoOpa3oBaHus 3HEPrUM NP B3aUMOAECHCTBUH Tell.

CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIysbca IpU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

HabmoieHne peakTHBHOTO ABUKCHHUS.

CoxpaHeHue MEXaHU4EeCKOH SHEPruy pHU CBOOOTHOM IaJICHHUH.

CoxpaHeHne MEXaHUYECKON PHEPTHU NIPH IBUKEHUU TeJIa MO IeHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

w
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10.

11.

KonctpyupoBanue TpakTa JUis pa3roHa M JAIbHEHIIEro paBHOMEPHOTO JBMKEHUS IIapHuKa
WIH TEJEXKKH.

Omnpenenenne cpeHeil CKOPOCTH CKOIBKEHHS OpyCKa MITN TBMKCHUS IapUKa 110 HAKJIIOHHOM
IJIOCKOCTH.

Omnpenenenne yCKOPEHHs Tela Py paBHOYCKOPEHHOM JBH)KEHUH 10 HAKJIOHHOHN TTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBWXKEHHUU 0e3
Ha4aJIbHOW CKOPOCTH.

IIpoBepka runoTessl: €ciau MpyU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOM CKOPOCTH MyTH
OTHOCATCA KaK pian HEUYETHBIX YUCCJI, TO COOTBCTCTBYIOIIHMEC IIPOMECIKYTKH BPEMCHU
OJIMHAKOBBI.

HCCHGI{OB&HH@ 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne k03 uineHTa TpeHUs: CKOIbKEHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHHMHU TeJla O FTOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI  YNPYIOCTH TpU HOABEME TIpy3a C HCIOJIb30BAaHHEM
HEIIOABMIXXHOT'O U ITIOABUXKHOI'O 0J0KOB.

W3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckne Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEpUCTHKM KojeOaHW: MepHoj, dYacTora,
amIuinTyna. MatemaTHuecKuil ¥ MpYKUHHBIN MasTHUKU. [IpeBpalieHrie s3Heprum npu KojaedaTeabHOM
JBHYKEHUH.

3aryxaromue KkoneOaHusi. BriHyxkIeHHble KosieOaHusa. Pe3onanc. MexaHMYeCKHE BOJIHBI.
CpolicTBa MexaHndeckux BOJH. IIpogonbHble M nonepeyHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneOaHUI TeJ MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2. HabGmronenue koieOaHuii Tpy3a HA HUTH U HA TIPYXKHUHE.

3. HabmioneHue BbIHYKACHHBIX KOJIeOaHUH U pe30HaHCca.

4. PacnpocTpaHeHue NpoJA0JIbHBIX U MONEPEYHbIX BOJIH (HAa MOJEIN).

5. HabmioneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKYCTHYECKH pe30HaHC.

Jlabopamopmuvie padbomul u onvimol.

1. OmnpeneneHue 4acTOThI U NEpHOa KOJEOAHUNH MaTEMaTHUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acToThl U Iepruoa KojaeOaHUid MPYKUHHOTO MasiTHUKA.



3. HccrnenoBanue 3aBUCMMOCTH NEpHOAA KoJeOaHHH MOABEIICHHOTO K HUTH I'py3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH NIEPUO/A KOJIEOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBHCUMOCTH Mepuoja KojeOaHui Tpysa, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHUoa KoJeOaHU MPYKUHHOTO MasiTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.
7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHuUs.
Pa3nesa 10. D1eKTpOMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE IoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. VIcII0/1b30BaHNE JIEKTPOMArHUTHBIX BOJIH /1JIl COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETa.
Jlabopamopuuvie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyuyeBas monens cBeta. Mctounuku cBera. [IpsMonnHeliHoe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Comnnua u Jlyasl. Otpaxenue cBera. [nockoe 3epkaiio. 3aKkoH OTpa>KeHUs CBETA.
[Ipenomiienne cBeta. 3akoH nperomiieHus: cBeta. [lonHoe BHyTpeHHEE OTpa)KEHUE CBeETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydeit B mua3e. Ontudeckas cuctema goroanmnapara, MUKPOCKoIa u Tejeckorna. ['ma3
KakK OINTUYecKas cucreMa. bin3opyKkocTs U 1ambHO30PKOCTb.
Pasznoxxenne Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CroXeHHE CIEKTpalbHBIX LBETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpsimonuHEITHOE PacIpOCTPaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonmy4yenne n300pa’keHU B TIIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieil JuH3e.
X0 nydel B pacCEeUBaroOLIeH JINH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
[Tpunamn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTA.
10 Monens rinasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenne 6e10ro CBeTa MpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuwvie pabomol u onvimol.
1. HUccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOIO JIyda OT YIJia MaJeHHUs.
2. H3ydeHue xapakTepUCTHK M300pa)KeHUs IPEAMETa B IJIOCKOM 3epKaJe.
3. HccrenoBanme 3aBUCMMOCTH yIiia IPEJOMJICHHS CBETOBOTO Jyda OT yrja TaJaeHHs Ha
I'PaHULE «BO3TyX—CTEKIIO».
[Tonyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI cCOOMparoIeil TNH3BI.
OnBITHI 11O Pa3sIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMnBITH IO BOCIIPUATHIO I[BETA IPEIMETOB NP UX HAOIIOJCHUN Yepe3 IBETOBBIE (PUITBTPHI.
Pa3)1e.]1 12. KBaHTOBbBIE SABJICHUS.
OmnbiTel Pesepdopna u ruanerapHas mojens aroma. Mogens atoma bopa. Hcmyckanuwe u
MOrJIONIeHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.
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PamuoaktuBHOCTE. Anb(a-, 6eTta- u ramma-usznyderus. CTpoeHrne aToOMHOTO siapa. HykmonHas
MoJienb aToMHOro sjpa. M3oronsl. PagnoaktuBHble npeBpaieHus. [lepuoa monypacnaga aTOMHBIX
a1ep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO 4YHCEN. DHEpPrusl CBA3U
aTOMHBIX sanep. CBs3p Maccsl U 3Hepruu. Peakuuu cuHTe3a W aeneHus saep. VICTOUHMKM 3Hepruu
CouHiia 1 38E31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTphl U3JIy4eHUS U TOTJIOIIECHHUS.

CrieKTphl pa3aryHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpexoB B kamepe BuibcoHa.

Pabora cuéruyrka HOHM3UPYIOIUX U3TYIECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

ﬂaﬁopamopnbw padomul u onvimMol.

1. HalGmropeHue CIUIOMIHBIX U TMHEWYATHIX CTIIEKTPOB H3ITYUCHHUS.

2. HccrnenmoBanue TpEeKOB: HM3MEPEHHE OHHEPIMM YACTHIBI 10 TOPMO3HOMY MyTH (TIO

dboTorpadusm).

3. U3mepeHue paanoakTHBHOTO (OHA.

IHoBTOPHUTENHbHO-00001IAKOIINI MOYJIb.

[ToBTOPUTEIIEHO--0000IAIONUH MOMYJIb TPEAHA3HAYCH IS CHUCTEMATH3AalMK M 000OIIeHUS
MPEIMETHOTO COJAEPKAHHUSI U OMbITA AEATEIHHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca
¢bu3nky, a Takke I MOATOTOBKH K OCHOBHOMY TOCYAAPCTBEHHOMY JK3aMEHY IO (U3HKE s
o0yuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MPEIMET.

[Ipu u3yyeHUM NaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI I€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOeCle4yrBaeTcs IOCTHXKEHHUE MPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMbIX
pe3ysibTaToB 00y4yeHHs, (GOopMHUpyeTcs €CTECTBEHHOHaydHas TIPaMOTHOCTh: OCBOEHUE Hay4YHBIX
METOJIOB UCCIIEIOBAHHUS SIBICHUI MPUPOJIBI M TEXHUKU, OBJIA/IEHUE YMEHUSIMH OOBSICHATH (PU3MUECKUE
SIBJICHUS, TIPUMEHSS TIOJIYYeHHBbIC 3HAHHWS, pemaTh 3a7aud, B TOM YHCIE KA4YeCTBEHHBIE W
SKCIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO NEATEIBbHOCTHBINA XapaKTep JAHHOTO pasjena pealn3yercs 3a CYET TOro, 4To
oOyuaroluecs BHIMONHSIOT 33/1aHNS, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IOJyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (DU3MUECKHE SBIICHUS B
OKpY>KaroIllel PUPOJIE U TIOBCETHEBHOM KU3HH;

HCIOJIb30BaTh HAayuHble METOJbl MCCIEA0BaHUS (PU3MUYECKUX SIBJICHUN, B TOM YHCIE IS
MPOBEPKHU TUIOTE3 U MOTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHSITH HAYYHBIE OCHOBBI HA0O0JI€€ BaXKHBIX IOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHI, HAIIpUMeEp,
MPAKTUYECKOT0 UCIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPTMU HA OCHOBE 3aKOHA MPEBPAILCHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.

ocoukrwhE

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IPOI'PAMMBI IO PUBUKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yuenmne (u3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs HANpaBJIEHO HAa JIOCTUIKEHUE
JIMYHOCTHBIX, METANTPCIMETHBIX U IPEIMETHBIX 06p330BaTeJ'IBHBIX PE3YIbLTATOB.

B pesynbrare u3yuenus ¢GU3MKU Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs y 00Yy4aromerocs
OyayT chopMUPOBAHBI CICTYIOINTNE JIMYHOCTHBIC PE3YIbTAThI B YACTH
e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
® - [IPOSABIICHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nUYecKOoi HayKH;
® - [IGHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;



e 2) rpasKAaHCKOI0 H JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® - TOTOBHOCTb K AQKTUBHOMY YYacTHIO B OOCYXJEHHHU OOIIECTBEHHO 3HAYUMBIX M ITUYECKUX
po0JieM, CBSI3aHHBIX C IPAaKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - 0CO3HaHUE BaXHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIUIIOB B AEATEIbHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIMTAHMS:

® - BOCHPUATHE OSCTETHYECKMX KayecTB (M3MYECKOM HayKu: e€ TapMOHMYHOTO MOCTPOCHHSA,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HaHHE IIEHHOCTH (PU3NYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTUH, BAKHEUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENBCKOM 1€ATEeIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBHOI0 0J1ATrONOJy U

® - OCO3HAaHHUE ILIEHHOCTH 0€30MMacHOro 00pasza XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU MpaBUi 0€30IacHOr0 MOBEIEHHUs Ha TPAaHCIOPTE, HAa JAOpOrax, C JJIEKTPUYECKUM H
TEIIOBBIM 00OpPYI0OBaHUEM B JIOMAILIHUX YCIOBHUSX;

e - copMHUPOBAHHOCTH HaBbIKa peQIICKCHH, IPU3HAHKE CBOETO IIpaBa Ha OLIUOKY M TAaKOT'O JKe MpaBa
y IpYTOro 4eJl0BeKa;

e 6) TPY10BOI0 BOCIINTAHUSA:

® - AKTUMBHOE YYacTUE B PELICHUM MPAKTUYECKUX 3a1ady (B paMKax CeMbH, 00pa3oBaTelIbHOMN
OpraHu3aIiy, TOPOAa, Kpast) TEXHOJOTUYECKON U COLMATbHON HAIIPaBICHHOCTH, TPEOYIOUINX B TOM
yucie U PU3NIECKUX 3HAHUM;

® - UHTEpeC K MPAKTHUYECKOMY U3YUCHHIO MPOQEeCcCHii, CBA3aHHBIX ¢ (DU3HUKOIA;

e 7)3KO0JOrH4eCKOro BOCIIMTAHUS:

® - OpHEHTalUs Ha MPUMEHEeHHEe PU3NYECKUX 3HAHUI IS pelIeHHs 3a/1a4 B 00J1acTH OKpY Karolei
cpenbl, IUIAHUPOBAHUSA IOCTYNKOB M OLUEHKM HMX BO3MOXHBIX IOCJIEACTBUM Il OKpYyXarouen
Cpelibl;

® - OCO3HaHHE I00AJIBHOI0 XapaKTepa HIKOJIOTHUECKUX MPOOJIeM U MyTeH UX pelieHus;

e §) axanTanuy K U3MEHSAIOIUMCS YCJIOBHAM COLMATbHON U NPHUPOIHOM Cpeabl:

® - MOTPeOHOCTh BO B3aUMOJICMCTBUU MPHU BBINOJHEHUH HCCIEAOBAaHUM M MPOEKTOB (hU3NUYECKON
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

® - [IOBBIUICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NIPAKTUUECKYIO AEATEIBbHOCTD;

e - noTpeOHOCTh B (hOPMHUPOBAHHUK HOBBIX 3HAHUH, B TOM 4uclie POPMYIUPOBATH UIEHU, TOHATHUSA,
TUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DU3UKH;

® - [UIAHWPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U SKOHOMUKH, B TOM
YHCIIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

® - OIIEHKA CBOMX JIEHCTBUI C y4€TOM BIIMSHUS Ha OKPYXKAIOIIYIO CPeNly, BO3SMOXKHBIX ITTOOAIBHBIX
MMOCJIECTBHUH.

METANPEJMETHBIE PE3YJIbTATHI
B pesynbpTaTe ocBoeHus nmporpaMMmsl 1o ¢GuU3MKe Ha YPOBHE OCHOBHOT'O 00IIEero 0Opa3oBaHUs y
oOyuatomerocss  OyayT  cOpMHUPOBAaHBI  MeTanpeIMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIINE
M03HABaTeNIbHbIE YHUBEpPCaIbHbIE Y4eOHbIE NEHCTBUS, KOMMYHHKAaTHUBHbBIE YHUBEpCAJbHbIE yueOHbIE

HCﬁCTBHH, PErYIATUBHBIC YHUBCPCAJIBHLIC yLIC6HBIC JIeHCTBHS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS



Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBIISITh U XapaKTePH30BATh CYLIECTBEHHBIC IPH3HAKH O0BEKTOB (SIBICHUI);
yCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCH(UKAIMU, OCHOBAHHS s OOOOUICHUS H
CpaBHEHMUS,

BBISIBISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS] B pacCMaTpHBaeMbIX (akTax, NaHHBIX H
HaOJIIOICHHSX, OTHOCSIIUXCS K (PU3UICCKUM SIBICHUSIM;

BBIABJIATE TNPHUYUHHO--CJIICACTBCHHBIC CBA3HM IIpU  HU3YYCHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUN WU
mnmponeccoB, JAcjartb BbIBOABI C  HCIIOJIB30BAHHUECM  JCAYKTUBHBIX W  HHAYKTUBHBIX
YMO3aKJIFOUCHUI, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3MUCCKUX BEIHYHH;
CaMOCTOSITENIHO BBIOMpATh CIOCO0 pemieHus y4eOHOW (u3mueckol 3amaun (CpaBHEHHE
HECKOJIbKHX BapHAaHTOB PEIICHHsI, BEIOOp HanboJee MOIXOSIIEro ¢ y4€TOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPHTCPHEB).

ba3oBble ucciaenoBaTelibCKHue AeiCTBHS.

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS;

MPOBOAUTHh IO CaMOCTOSITENIbHO COCTABIEHHOMY IUJIaHY OIIBIT, HECIOXXHBIN (PU3NUeCKHii
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBaHNE (DU3UUECKOTO SIBJICHHUS;

OLICHMBATh HA MPUMEHHUMOCTb M JOCTOBEPHOCTh HH(POPMAIUIO, TMOIYYCHHYIO B XOJe
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITENTLHO (HOPMYITHPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIOICHUS, OIBITA, UCCIICIIOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeWIiee pa3BUTHE (PUINYECKHX TMPOIECCOB, a TaKXKe
BBIIBUTATh MPEINON0KEHUsI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3JIMYHBIC METObI, HHCTPYMEHTHI M 3aIIPOCHI IIPU MTOUCKE U 0TOOpe MHPOPMALIUU
WM JAHHBIX ¢ Y4ETOM MPEITIOKCHHON YUeOHOH PU3NUECKOI 3a1auu;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH()OPMAITHIO PA3ITNIHBIX BUIOB U
dhopm mpecTaBIeHus,

CaMOCTOSITENIFHO ~ BBIOMPATh ONTHUMAlbHYIO (OpMYy TpeACTaBlIeHUS UHDOpMALUU U
WJUTIOCTPUPOBATH PElIacMbIe 33]Ja9l HECIIOKHBIMU CXEMaMH, JHarpaMMaMHK, HHOU rpadukoit
1 UX KOMOMHAIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelCcTBUA:

B XO0/€ OOCYXJEeHHUS y4eOHOro Marepuala, pe3ylbTaToB JabopaTOpHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbI U BBICKA3bIBaTh UJEH, HAILIEJICHHBIC Ha
peleHne 3aauu 1 Moep kaHue 0raroxenaTeIbHOCTH OOICHNUS;

COTIOCTABJIATH CBOM CYXKJIEHUS C CY)KIEHUSMHU JPYTUX YUYACTHUKOB JMAIOra, 0OHapy>KHUBaTh
pa3nuyure U CXOJCTBO MO3HIINIA;

BBIPpAXKAaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO MPEICTaBIATh PE3YJAbTaThl BBIIOJIHEHHOTO (PU3MYECKOIO OIbITa (IKCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOEKTA);

MOHUMATh W HCIOJh30BATh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUAYAJIbHOU pabOTHI MpH
pelIeHnr KOHKPETHON (hU3MUECKOM MPOOIeMBbI;

IIPpUHUMATh LHEJIN COBMECTHOU ACATCIIBHOCTH, OPIraHN30BbIBATH )IeﬁCTBI/IH o eé JOCTUKXCHUIO:
pacrmpenenaTh pojid, 00CYKJIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTBI, JOCTUTAas KAa4eCTBEHHOTO pe3ysbTara II0 CBOEMY
HaIMpPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OLICHHMBATh KayeCTBO CBOEr0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



PeryasiTuBHbIe yHHBepcaJlbHbIe yUeOHbIe AelicTBUS

CaMoopranmaunﬂ:

BBIBISITH MPOOJIEMBbI B KM3HEHHBIX M YYEOHBIX CHTYyaIMsX, TPEOYIOIIUX Ui PELICHUS
(bu3NIeCKUX 3HAHUH;

OPHMEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHATHS PELICHUH (MHIMBHIYAIbHOE, TPUHATHE
pelIeHus B IpyIe, IPUHIATHE PELICHUI TPyIIoN);

CaMOCTOSITENIPHO ~COCTaBIISITh ITOPUTM  peIIeHus (U3MYECKOW 3aJaud WM IUIaHa
UCCIEIOBaHUS C Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh IpeAaraéMble BAPHAHTHI PEILICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallU! U IpeJuIaraTh IUIaH €€ H3MCHEHNS,

OOBSICHATh NPUYMHBl JOCTHKEHHUS (HEIOCTHKEHMS) pe3yJbTaToOB JEATEIBbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JESATEIHHOCTH (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (DU3MYECKOTO
UCCIIEIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHUBIINXCS CUTYaLUH,
YCTAaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YNIbTATA LEIH U YCIOBUM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WU JUCKYCCHM Ha Hay4HYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

MPHU3HABATH CBOE MPABO HA OIMIMOKY MPH PEUICHUN (PU3MUECKUX 33/1a4 WM B YTBEPKICHUAX
Ha Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYyroro.

HNPEAMETHBIE PE3YJIBbTATbBI

K koniy o0y4enus B 7 Kj1acce mpeIMETHBIE pPe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS: (PU3MUECKHE M XMMHUYECKUE SIBICHHUS, HAOIIOEHNE, IKCIIEPUMEHT,
MOJIENb, TUIIOTE3a, €AUHUIIBI (PU3MUECKUX BEIMUYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JABHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHOE), TPAeKTOpHs, PaBHOJEHCTBYIOIIAs cuia, Aedopmanus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIONINECS] COCY/IbI;

paznuuath sBieHUsS (Aud@dy3us, TETUIOBOE [BM)KEHHE YacTHI[ BEUIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPaBHOMEPHOE IBUKEHHUE, MHEPIINS, B3aUMO/IEHCTBUE TeJl, pPABHOBECHE TBEPABIX
T€J ¢ 3aKPEIUIEHHOHN OCBIO BPALLEHUS, ITepeiada JaBIeHHs TBEPABIMU TEIaMH, KUAKOCTIMU U
razamMu, aTMoc(epHoOe JaBlieHUE, IJIaBaHUE TeJl, MPEBPAICHNUS] MEXaHUUYECKON YHEPTHH) IO
ONMCAaHMUIO MX XapaKTEpPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX IaHHOE
(u3nyecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHUX SBJICHUH B OKpYXKAlOIIEM MHpE, B TOM
yucie (U3NYecKre SBJICHUS B NMPHUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHMBOW MpUpPOE, NEHUCTBUE CUJIbl TPEHHUS B MPUPOJE U TEXHHKE, BIMSHHE
aTMOC(epHOro JaBJIEeHHs Ha )XKUBOM OpraHu3M, IJIaBaHuE PbIO, pplyaru B TeJe YeIOBEeKa, PH
3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auyy B y4EOHYIO, BBIJIEISATH CYIIECTBEHHbBIE CBOICTBa
(mpu3HaKy) GU3NUECKUX SIBICHUMH;

ONMCHIBATh HM3y4YEHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHMS, HCIONB3Yys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEILIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIPYTrOCTH, CUJjla TSKECTH, BEC Tella, Cujla TPeHHUs, 1aBlieHue (TBEPIOTO Tena, )KUIKOCTH,
rasa), BBITAJIKMBAIOLIAsl CUJIa, MEXaHU4YecKast paboTa, MOIIHOCTD, IJIEYO CUJIBI, MOMEHT CHJIBI,
K03 (HULIMEHT MOJE3HOT0 JEHCTBUS MEXaHU3MOB, KHHETHYECKAsl U IOTEHIMAIbHAS SHEPTUs),



MpU OMHUCAHWH TMPABHIBHO TPAKTOBATh (DU3UYECKHI CMBICT HCIIONB3yEMbIX BEIUYHH, WX
0003HAYECHUS U €AUHUIIBI PU3NYECKUX BEIHUNH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO
¢u3nYecKyro BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpapuKd H3YUYCHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3WYECKHE SBICHUS M MNPOIECCHI, UCIONb3Ys MpaBUIIa
CIIOXKEeHUs cuil (BIAOJb OJHOW TpsiMoil), 3akoH I'yka, 3akoH Ilackams, 3akoH Apxumena,
NPaBUJIO paBHOBecHs pbruara (0J0Ka), «30710TOE MPABHIO» MEXAHWKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM YHEpPTrHH, IIPH 3TOM JaBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIHCHIBATh
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM 4YHCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO--CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSACHEHHE U3 1—2 TOTHUECKUX IIAroB C OTOPOil Ha 1—2 M3y4eHHBIX CBOWCTBA
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacy€éTHbIC 331a4K B 1—2 IEHCTBHS, HCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKkre BETUYMHBL: HA OCHOBE aHAJM3a YCIOBHSI 334l 3alMChIBATh KPATKOE YCIOBHE,
MOJCTaBIATh (pU3MUeCKHe BeIHYMHBI B (GOPMYyIbl W MPOBOJIUTH pAcCUEThl, HAXOAMTH
CIPaBOYHbIE JaHHbIC, HEOOXOJUMBIEC Ul pEUIeHMs] 3ajad, OLICHUBATh PEaTMCTUYHOCTH
MOJIyYeHHOU (PU3NUEeCKOl BETMYUHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3NUECKUX METO/OB, B
OIMCAaHUU UCCIIEI0BAHUS BBIICIATH MPOBEPIEMOE MPEANIONOKEHHE (TUIIOTE3Y), PA3IUYaTh U
UHTEPIPETUPOBATh TMOIYYCHHBIN pe3ynbTaT, HaXOAWUTh OIIMOKKM B XOJE€ OMbITa, JeNaTh
BBIBOJIbI 110 €T0 pe3yJIbTaTaM;

MIPOBOAUTH OMBITHI MO HAOIIOACHUIO (PU3UUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB TEI:
(dbopMynupoBaTh MPOBEpPsSEMbIE MPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONBITa U OPMYIMPOBATH BBHIBOJIBL;

BBITIONHATh TPSIMbIE U3MEPEHHs PACCTOSHMS, BPEMEHH, Macchl Tena, 00béMa, CHIIBI H
TEMIIEPAaTypbl C HCIOJB30BAHHEM aHAJIOTOBBIX U IU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus IPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BETUYMHBI OT JpYyro c
UCIOJIb30BAHUEM TPSIMBIX M3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JBMXKYIIETocs Tena
OT BPEMEHHM JIBUKEHUS Teja, CUJIbl TPEHUS CKOJIbKEHUSI OT Beca Tella, kKauecTBa o0paboTKu
MTOBEPXHOCTEHN TeJl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAN COTPUKOCHOBEHUS TEJI, CHIIBI
YOPYTOCTH OT Y/UIMHEHHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM YacTH
TeNa W OT IUIOTHOCTH KHJKOCTH, €€ HE3aBHMCUMOCTH OT IUIOTHOCTU Tejda, OT INIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUI paBHOBECHUS pblyara u OJIOKOB),
y4acTBOBaTh B INIAHUPOBAHUU YUeOHOTO HCCIEIOBAHUS, COOMPATh YCTAHOBKY U BBHIMOTHSITH
U3MEpEeHus, Cleays MpPeUIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJE MPEIIOKEHHBIX TaOMUI] U TpaduKoB, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs HU3NUECKUX BETUYMH (TJIOTHOCTh BEIIECTBA KUIKOCTH U
TBEPAOrO Tejla, CUIa TPEHHUS CKOJIbKEHHS, NaBJIC€HHE BO3/yXa, BbITAJKHUBAIOIIAs CHUJIA,
JeWCTBYIOMAs Ha MOTPYKEHHOE B >KUIKOCTh TENO, KOA(PQPHUIMEHT MOJIEe3HOro NercTBUS
MPOCTBIX MEXAaHU3MOB), CIEAys MPEATOKEHHON MHCTPYKIIMU: MPHU BBIMOJIHEHUU U3MEPEHUI
cOOMpPATh IKCIIEPUMEHTATIFHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE NCKOMOM BEITMYUHBI,
co0Jro1aTh MpaBuiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bIBaTh NPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BEChl, TEPMOMETP,
JUHAMOMETp, COOOIIAIONINEcs COCyAbl, 0apoMeTp, phlyar, MOJBHKHBIM M HEMOJBHXKHBIN
0J10K, HAaKJIOHHAs IIJIOCKOCTh;

XapaKTepu30BaTh MPUHLMUIIBI AEUCTBUS MU3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
Omopoi Ha HX omnucaHus (B TOM 4YHCIE: NOIIIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,



THIPaBIMYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPITHEBOW HACOC, apEOMETP), MCIIONb3YS
3HaHUS O CBOMCTBax (DU3MYECKUX SBJICHUM W HEOOXoauMmble (PHU3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOAUTH UH(OPMALIHUIO O TPUMEpaX) MPAKTUUYECKOr0 UCIIOIb30BAHUS
(¢u3MUeCKUX 3HAHWK B TIOBCEJIHEBHON JKM3HM JUIsi oOOecredeHus O0e30MacHOCTH TIpU
oOpaileHuu ¢ NpudoOpaMH M TEXHUYECKUMHU YCTPOWCTBAMU, COXPAHEHUS 3/0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIEH cpere;

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHPopMaiuu B MIHTepHETe B COOTBETCTBHUH C 3aJlaHHBIM
MMOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM U MYTEM CpaBHEHUS Pa3IUYHbBIX
HMCTOYHUKOB BBIJICNIATH HHPOPMAIIHIO, KOTOPAs SBJISETCS MPOTHUBOPEUYNBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIOJIb30BaTh TIPU BBHIMOJTHCHUHM YUYEOHBIX 3a/laHUi HAyYHO--TIONMYJIAPHYIO JUTEPaTypy
(U3HYECKOTO COJIepPIKaHUs, CIIPABOYHBIC MATEpPUANBI, pecypchl ceTu HMHTepHeT, BiaxeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE KpaTKHWE IUCHhMEHHBIE U YCTHBIE COOOIIEHHMs Ha OCHOBE 2-3
MCTOYHUKOB HH(OpMaLUK (PU3NIECKOTO COACPIKAHMS, B TOM YUCIIE ITYyOJINYHO JIEeIaTh KPaTKHe
COOOIIEHUsI O pe3yNIbTaTax MPOCKTOB WM YYCOHBIX HWCCICAOBAHHM, MPU ITOM T'PAMOTHO
UCIIONIb30BaTh M3YUEHHBIM MOHATUWHBIM ammapar Kypca (HU3UKH, COIPOBOXKAATH
BBICTYIUICHHE IIPE3CHTALIUEM;

IIPH BBIMIOJIHEHUHU Y4EOHBIX MMPOEKTOB U UCCIICIOBAHUM pacpeieNiaTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBHH C IMOCTABICHHBIMU 3aJauaMU, CJIECIUThH 32 BBIMOJIHEHHEM IJIaHA JEHCTBU,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ] B JEATCIBHOCTh TPYIIIbI, BHICTPAUBAThH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBAsi MHCHHE OKPYKAIOIIHX.

K koniy o0yuenus B 8 kj1acce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OPMHUPOBAHHOCTH Y O0yUAIOUTNXCS YMEHHI:

UCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBUKEHUE AaTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHUSI BEILECTBA, KPUCTAIIMYECKHE U aMOp(dHbIE Tena, HACHIMIEHHbIN U
HEHACBILICHHBIN Iap, BJIAXHOCTb BO3]lyXa, TEMIIEpaTypa, BHYTPEHHSSA JHEPIrUs, TEIUIOBOU
JIBUTATENb, AJIEMEHTApHbIA SJIEKTPUUECKUN 3apsjl, 3JIEKTPUUECKOE I0Jie, MPOBOJHUKU H
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TI0JIE;

pasnuyath sBJIEHMs (TEIUIOBOE PpACHIMPEHHE U C)KaTue, TeIulonepeaadya, TeIuloBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJIEHUS, WCIIApEHHE, KOHJIEHCAIlUs, IUIaBJICHUE,
KpHUcTaju3anus (0TBepJeBaHue), KUMEHUe, Tersonepeaaya (TermionpoBoIHOCTb, KOHBEKIINS,
U3Iy4EHUE), DIIEKTPU3ALUS TeJ, B3aUMOJCHCTBUE 3apsAIOB, IEHCTBHS AIIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMblKaHHWE, B3aMMOJCHCTBHE MAarHWTOB, [JEHCTBME MAarHUTHOTO TMIOJS Ha
MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SIBICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (U3NYECKUX SIBICHUN B OKPYXAIOLIEM MHpE, B TOM
qucie GU3nIecKue sIBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSDKEHHUE U KAITMIIISIPHBIE SIBICHUS
B IIPUPOJE, KPUCTAIUIBI B MpHUpoje, usnydeHue CojHIA, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKHE sSBICHHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHUTHOE Iojie 3eMJd, Ipeid IMOoI0CcCoB, pOJb
MarHMTHOTO TOJSA JJI JKM3HUM Ha 3emile, NOJSAPHOE CHUSHUE, NPU 3ITOM IEPEBOIAUTH
NPAaKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBONCTBAa (IPU3HAKU)
(bu3NYeCKUX SIBICHUN;

OINUCHIBaTh M3YYECHHBIE CBOWCTBA TeJN M (pU3MUYECKHe SBJICHHUS, MCIONB3Ys (hU3nyecKue
BEJIMYMHBI (TeMIleparypa, BHYTPEHHSSI DSHEPTus, KOJMYECTBO TEIJIOTHI, yJeibHas
TEIUIOEMKOCTh ~ BEIIECTBA,  ylelbHas  TEIUIOTa  IUIABJIEHUS, YJAElIbHas  TEIUIoTa
napooOpa3zoBaHMUsl, yA€IbHAs TEIUIOTa CTOPaHUsI TOIUINBA, KO3(PPHUIIMEHT MOIE3HOr0 AEHCTBUS



TEIUIOBOM MallMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, 3JEKTPUUECKUN 3apsij, CHla TOKa,
IEKTPUUECKOE HANpsKEHUE, CONPOTHUBICHHE IPOBOJHHMKA, YJEIbHOE CONPOTUBICHUE
BEIIECTBA, pad0Ta U MOITHOCTH AIEKTPHUECKOTO TOKA), IPH OMMCAHUHU MPABHIBHO TPAKTOBATh
¢Gu3nyeckuil CMBICH HCIOJIb3YEMbIX BEIMYMH, OOO3HAUYEHUS M €IUHMIBI (U3NUYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIHMUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IPahUKU U3YUYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIMYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PM3UYECKHE SBJICHUS M IPOLECCHI, UCTIONb3Yys OCHOBHBIC
IIOJIOKEHUSI  MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUM  CTPOEHUsS  BEIECTBAa, IPUHIIMII
CYIIEpIO3ULIMHU IT0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma i
yyacTka wLemnu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHs SHEpPruu, MpH 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3HYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YMCIE U B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh IPUYUHHO-CIIEACTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHME M3 1—2 JIOTMYECKUX ILAroB ¢ ONOpoil Ha 1—2 M3y4EHHBIX CBOWCTBA
(bu3n4ecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a/1a4 B 2—3 JIEHCTBUS, UCIIOJIb3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nvecKkre BETUYMHBL: HA OCHOBE aHAJM3a YCIOBHSI 33aJ]auyl 3alMChIBATh KPATKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX MAJs peIleHUs 3a/jauyd, BbIOMpaTh 3aKOHbI U (OPMYIIHI,
HEOOXOAMMBIC Ui €€ PelIeHHs], TPOBOJANUTh PACUETHI M CPABHHUBATDH IMOJIIyYCHHOE 3HAYCHUE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIM (U3NIECKHX METOJIOB,
UCIOJIb3YSl OIMCAHUE HCCIIEIOBaHUS, BBIICIATh MPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATD
IIPaBUIIBLHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUs, 1€1aTh BBIBOADI;

MIPOBOJIUTH OTBITH 10 HAOMIONEHUIO (PU3MUECKUX SBICHUN WU (PU3MUECKUX CBOWCTB TEN
(KanwuIsipHBIE SIBIEHHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro o0béma, TemrepaTyphl,
CKOpPOCTH IIpollecca OCTBIBAaHUSI W HAarpeBaHMsl IpU M3JIYyYEHUHM OT LBETa H3JIy4arolleil
(moruomatoniei) MOBEPXHOCTH, CKOPOCTh UCHApEHUsi BOJAbI OT TEMIEPaTyphbl KUIAKOCTU U
IIoniaan €€ MOBEPXHOCTH, NEKTPU3ALMS Tl U B3aUMOJECHCTBUE JIEKTPUUYECKHUX 3apsliOB,
B3alMOJICIICTBIE MOCTOSIHHBIX MAarHUTOB, BHU3yajW3allisd MarHUTHBIX TMOJE€H MOCTOSHHBIX
Mar"HuToB, JI€HCTBUS MarHUTHOTO II0JIsI HA TIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA  AJIGKTPOJABHUIraTeNsl IOCTOSHHOTO TOKa): (OpMyIupOBaTh IPOBEpsieMble
MPEIMNOI0KEHNs, COOMpPaTh YCTAHOBKY M3 MPEUIOKEHHOI0 000py/I0BaHHUs, OMUCHIBATh X0
omnbITa U (pOpMyYIHpPOBATH BHIBOBL;

BBITIOJIHATD NPSIMBIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHON BJIAYXKHOCTU BO3/yXa, CHJIBI
TOKa, HANpPsDKEHHWsI C HCIOJIb30BAHMEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3MUYECKUX
BEJIMYMH, CpaBHUBATh pE3yJbTaThl M3MEPEHUH C Y4ETOM 3aJaHHOM aOCOJIIOTHOM
MIOTPEIIHOCTH;

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIHMYMHBI OT JAPYrod ¢
WCIOJIb30BAaHUEM TPSMBIX M3MEPEHUHN (3aBHCHUMOCTbH CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOHNIAJA TIONEPEYHOTO CEYEHMs] M YJENbHOIO CONPOTHUBIEHUS BEIECTBA
MPOBOJHMKA, CHJIBI TOKa, MAYIIEr0 4Yepe3 MPOBOAHHMK, OT HANpPSDKEHUS Ha MPOBOJHHUKE,
UCCIIEIOBAaHUE IOCIEAOBATENbHOIO M  MApaUIEIBHOTO COEIMHEHUH  IMPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEJJOBaHHE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHHMs], Cleays
MPEUI0KEHHOMY TUIaHy, PUKCHPOBAThH PE3yAbTAaThI MOJYYCHHON 3aBUCUMOCTH B BUIE TaOJIHIL
1 TpaduKOB, AeNaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3UUECKUX BEIMUMH (yIelbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHHWE IPOBOAHMKA, pabOTa W MOIIHOCTb BIIEKTPUUYECKOTO TOKA):
IJIAaHUPOBATh U3MEPEHUS, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIIELysl TPeII0KEHHOM
MHCTPYKLUHU, U BBIYUCIIATh 3HAYEHUE BETUYHUHBI;

co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;



XapaKTepu30BaTh NMPUHIMIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOPOM Ha MX OMMCaHUs (B TOM YHCIE: CUCTEMA OTOILICHHs JOMOB, TMIPOMETp, IapoBast
TypOHHa, aMIIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKON SJHEPTUH, JIEKTPOOCBETUTEIbHBIE
IpUOOpPBI, HarpeBaTeIbHbIE NIEKTPOIPUOOPHI (IIPUMEPHI), IEKTPUUECKUE NPEAOXPAHUTEIH,
AJEKTPOMArHuT, 3JEKTPOJBUIATEIb MOCTOSIHHOIO TOKa), UCIOJb3ysl 3HAHUS O CBOMCTBax
(bu3n4ecKuX sIBICHUH 1 HEOOXOAUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTU4YHBIM PHUCYHKaM (KHUJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TMIPOMETD,
JBUraTellb BHYTPEHHErO CrOpaHMs, JJIEKTPOCKON, PpEeocTaT), COCTaBIATh  CXEMbI
NEKTPUYECKUX LIENEN C MOCIeA0BATENbHBIM U NApauIEIbHBIM COEAMHEHHEM 3JIEMEHTOB,
pasnuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

MPUBOANUTH PUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX ) MPAKTHYECKOTO UCTIONH30BAHUS
¢u3nveckux 3HAHUN B TIOBCEAHEBHOM KHM3HHM s obOecrieueHus O€30MacHOCTH TPH
oOpamieHnn ¢ npubopaMM M TEXHMYECKHMMM YCTPOMCTBaMH, COXpPaHEHHUS 3I0pPOBb U
COOJIIO/IEHHSI HOPM HKOJIOTUYECKOT0 TIOBEICHHS B OKPYKAIOIIEH Cpene;

OCYILIECTBIATh MOMCK HMH(pOpMalMMu (U3NYECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M MYTEM CpPaBHEHUS [JONOJIHUTEIBHBIX HCTOYHUKOB BBIIEIATH
nH(POPMAIIHIO, KOTOPAst SBISETCS POTUBOPEUHNBOI MM MOKET OBITH HEIOCTOBEPHOM;
UCMOJb30BaTh IPH BBIMOJIHEHUH Y4YeOHBIX 3aJaHUM Hay4YHO--TIOMYJIAPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojep:kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetd MHTepHeT, BiageTb
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

cO3J1aBaTh COOCTBEHHBIE MMCHbMEHHBIEC M KPATKUE YCTHBIE COOOIIeHHS, 000011as mH(pOpMaIuio
13 HECKOJIKUX HCTOYHUKOB (PU3UUECKOT0 COAECpKAHUS, B TOM YHCIIE yOIMYHO IPEICTABIATh
pe3yJIbTaThl NPOEKTHOW WM MCCIEAOBATEIbCKON NEATEIbHOCTH, IPU 3TOM TI'PaMOTHO
WCTOJB30BAaTh M3YYECHHBIH TOHATHHHBIA ammapaT Kypca (HU3UKH, COIpPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALIUEH;

IIPY BBIMOJIHEHUH Y4€OHBIX POEKTOB U UCCIIEIOBAHUN (PU3NYECKUX MPOIIECCOB pacpeesisiTh
00s3aHHOCTH B TpyIINE€ B COOTBETCTBUU C TIOCTAaBICHHBIMU 3aJayaMH, CIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JIeHCTBUI U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBATh COOCTBEHHBIN
BKJIAJ] B JIEATEIbHOCTh TPYIIIbl, BRICTPAaBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, IPOSIBIISAS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K xonIty 00yuenus B 9 kiiacce mpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

UCIOJIb30BaTh  TOHATUS: cHUcTeMa  OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHS,
OTHOCUTEJIBHOCTh MEXaHMYECKOro JBWXKEHUs, naedopmanus (ympyras, IUIacTHYecKas),
TpEHUe, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh M IEPETPY3KH, LIEHTP TKECTH,
a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHHUYECKHUE
KojeOaHusi U BOJIHBI, 3BYK, MHPPa3BYK M YJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIEKTPBl UCIYCKAHUS U
MOTJIOLIEHUS, anb(a-, 0eTa- U raMMa-u3ITy4yeHus, U30TOIbL, SiJepHasi JHEPreTHKa,

pa3nuyath sBJICHHUA (paBHOMEPHOE H HEpAaBHOMEPHOE MPSIMOJMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBMKEHHE, CBOOOJHOE TNaJeHHe Tell, PaBHOMEpPHOE
JBUKEHHE 0 OKPY>KHOCTH, B3aUMOJEHCTBUE TEJ, PEaKTUBHOE JIBM)KEHHUE, KoJieOaTelbHOe
JBIDKEHUE (3aTyxarolllie M BBIHYXKICHHBIE KOJle0aHMs), pPe30HAHC, BOJHOBOE JIBUXKEHUE,
OTpa)K€HUE 3BYyKa, NMPSMOJIMHENHOE pAacCIpOCTPAHEHHE, OTPAKEHHE M MPEJOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, Pas3sIoKeHUE OeN0oro CBeTa B CIEKTP U CIOXKEHUE
CHEKTPaJIbHBIX I[BETOB, TUCIEPCHs CBETA, €CTECTBEHHAsl Pa/JlMOaKTUBHOCTb, BOSHUKHOBEHHE
JIMHENYAaTOro CHEKTpa M3JIy4EHHUs) IO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SIBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUH B OKpY)KaiolleM Mupe (B TOM
quciae GU3NYeCKue ABJICHHUs B IPUPOJE: NPUINBBI U OTJIMBBI, ABHKeHHE M1aHeT CoTHEeYHON
CUCTEMBI, PEAKTUBHOE JIBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETpsICEHUE, CEeMCMUYECKUE BOJIHBI, I[yHaMM, 3XO, L[BETa TeJl, ONTUYECKHUE SIBICHUS B
npupoje, OHOIOruyeckoe ACHCTBHE BHIMMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3IYy4YeHUH, €CTECTBEHHBIH pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, PaAHOaKTHBHOE
U3JIy4E€HUE MPUPOIHBIX MHUHEPAJIOB, ACHCTBHE paJMOAKTUBHBIX H3JIyYEHUN Ha OpraHu3M
YeJI0BEKa), IPU OSTOM IEPEBOAUTh IPAKTUYECKYI 3aJadyy B Yy4eOHYI0, BBIJICIATh
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBICHUI;

OIUCHIBATh M3YYEHHBbIE CBOWCTBA TeJ M (PU3MUECKHE SBICHUS, MCIONb3Ys (hU3NUECKHe
BEIMYMHBI (CpEeIHSAS M MIHOBEHHas CKOPOCTb Tejla IPU HEPaBHOMEPHOM JIBUXKEHMH,
YCKOpEHHE, MEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJIA YIPYrocTH, CHJIa
TAKECTH, YCKOPEHHME CBOOOJHOrO MaJeHHs, BEC Tela, UMIIYJIbC Tejla, MMITYJIbC CHJIBL,
MexaHudeckas paboTa M MOUIHOCTh, IMOTCHLUUAIbHAS JHEpPrus Teja, IMOAHATOTO Hal
MIOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAS SHEPTUS CHKATON MPY>KUHBI, KHHETUYECKask SHEprus,
II0JIHAsE MEXaHWYeCKasi 3HEpIus, NEpUoj M 4YacToTa KosieOaHWi, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, MOKa3aTejb MPEJOMJIEHUs CpPeAbl), IPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCHOJIB3YEMBIX BEJIHYWH, O003HAUEHUS U
eMHULIBl (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMHU BETHUYUHAMH, CTPOUTH TPa(QUKH H3yYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOICTBa TeJ, (PU3MUECKHUE SIBICHHUS M IMPOLECCHl, HCIOJb3YS 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNIEPIIO3ULIUU CUJI, TPUHLIUIL
oTHocuTesbHOCTH ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs] HMIIYJbCA, 3aKOHBI
OTpaXEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAA0BOr0 U MacCOBOTO YKCEN IIPU
SJICPHBIX PEAKLHUAX, IIPU ATOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3alUCBIBATh €r0
MaTEeMaTHYECKOE BBIPAXKEHUE;

OOBCHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYalHii
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO--CIEJCTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX ILAaroB ¢ ONOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBA
(bu3NYecKuX SIBICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3ajaud (ONMparolMecs Ha CUCTeMY M3 2—3 ypaBHEHHi), HCHOJIb3Ys
3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS
3aJ]auu 3alUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTAIOIIME WM M30BITOYHBIE JaHHBIE,
BbIOMpaATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE MJIsi PEUIeHMs, NPOBOAUTH PacdEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HaYCHUS (PU3NYECKON BEIIUYHHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OIMCAHUE WCCIIEIOBaHUS, BBLACIATh MPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBATD
IIPaBWIBHOCTh TMOpPsAKa MPOBEACHUS HCCIENOBAaHUSA, J€laTh BBIBOJBI, MHTEPIPETUPOBATH
pe3yJbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJIUTH OMBITHl MO HAOMIOJNEHUIO (PU3MUECKUX SBICHUN MU (PU3MUYECKUX CBOWCTB Te
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHA COXpAaHEHUs SHEPrUH, 3aBUCUMOCTbH IEpHOJIa
KoJ1e0aHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U ®KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYbl MaJIbIX KoJeOaHUH, MpSIMOTUHEHHOE PAaCIpPOCTpaHEHUE CBETA, Pa3JIOKEHHUE
0enoro cBeTa B CHEKTpP, M3YYEHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajle U CBOMCTB
n300paskeHus MpeaMeTa B coOuparomiedl JuH3e, HAOII0JCHUE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYEHHS): CaMOCTOSITEIHPHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyI0BaHUS, OMHMCHIBATH XOJ OMBITA U €r0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOBI;



MIPOBOJIUTH MIPU HEOOXOIMMOCTH CEpHUIO MPSAMBIX U3MEPEHUH, ONpeessis cpeJHee 3HaUeHUe
n3MepsieMor BeMMUUHBI ((POKYCHOE pacCTOSTHUE COOMpArOIeH JIMH3bI), 000CHOBHIBATH BHIOOD
crioco6a nu3MepeHus (M3MEpUTETHHOTO MPrOopa);

MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEITUYHMH C UCIIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTb IyTH OT BPEMEHU IpPU PABHOYCKOPEHHOM JIBUXKEHUU 0e3
HaYaJIbHON CKOPOCTH, MEpHOAa KoJeOaHM MaTeMaTH4ecKOro MasTHHKAa OT JJIUHBI HUTH,
3aBHCHMOCTH yTJIa OTPa)KEHUS CBETA OT yIjia MaJeHUs U yIJia MPEIOMIICHHS OT YIJla MaJeHHs):
IUTAHUPOBATh  MCCIIEOBAHUE, CaMOCTOATENbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh
pe3yNbTaThl MOJYYEHHONW 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BHUJE TaOIUIl U TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

MIPOBOANTH KOCBEHHBIE M3MEpPEHUsI (PU3NUYECKUX BEIUYUH (CpEAHssi CKOPOCTh U YCKOpEHHE
Tela MpH PaBHOYCKOPEHHOM JBUXEHHH, YCKOpPEHHE CBOOOJHOTO TMajeHus, >XECTKOCTb
NPY>XUHBL, KOA(PUIMESHT TPEHUS CKOJIbKECHHS, MEXaHU4ecKasi paboTa U MOIIHOCTh, YaCTOTa
U Tmepuoj KojeOaHWW MaTeMaTUYeCKOro M IMPYKUHHOTO MAATHUKOB, ONTHYECKas CHIIa
coOuparomield JMH3bL, PAJAMOAKTHBHBIN (OH): TUIAHUPOBATH H3MEPEHHs, COOHMpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIMOJHATH HW3MEPEHUS, CIeIys MpeaAsIOKeHHON
WHCTPYKIINH, BEIYMCIIATH 3HAUCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJTyYCHHBIE PE3YIIBTATHI C
y4€TOM 3a/1aHHO MOTPEIIHOCTH U3MEPEHUN;

co0Ir0IaTh MpaBmiIa TEXHUKH OE30MTaCHOCTH MPU padOTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;
pa3nuyaTtb OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (U3NYECKHX MOJIENEH: MaTephaibHas TOYKa,
a0COJIOTHO TBEPIOE TEJO, TOYCUHBIM MCTOYHHK CBETa, Jy4, TOHKAs JIMH3A, IUIAHETapHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeIb aTOMHOTO S1Ipa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YUYECHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOHCTB C
OMOpOH Ha WX ONMUCAHHA (B TOM YHCIIE: CIHIOMETp, AATYHKH IIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, pakera, 3XOJIOT, OYKH, MEepPUCKOMN, (oToammapar, ONTHUYECKHE CBETOBOBI,
CIIEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), HCHONIB3ys 3HAHHUSA O CBOMCTBAX (PU3UUECKUX
SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3nUYEecKre 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMaTHYHbIE PHCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTENBHBIX TPUOOPOB ¥ TEXHOJOTHYECKHX TIPOIECCOB TMPH pPEHICHHH Yy4eOHO--
MPAKTUYECKHX 337124, ONTUYECKUE CXEMBI JJIsl TOCTPOECHUS U300paKEHHU B TNIOCKOM 3epKajie
1 coOuparolei JMH3E;

MPUBOANUTH IPUMEPHI (HAXOAUTh HH(OPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS
¢u3NYecKnX 3HAHUN B TIOBCEAHEBHOW KHM3HHM s oOecredeHus: Oe30MacHOCTH TIPH
oOpamieHnn ¢ mnpubopaMM U TEXHMYECKHMMM YCTPOMCTBaMH, COXpaHEHHUS 3I0pPOBb U
COOJTIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie;

OCYLIECTBIATh MOMCK uH(popMmanmuu  ¢u3MUecKoro cojepxkanus B  VHTepHere,
CaMOCTOSITENIbHO  (OPMYIHMPYS TOUCKOBBIM 3ampoc, HAXOIUTh IyTH OIpeaesIeHUs
JIOCTOBEPHOCTH  TOJYyYE€HHOW HH(POpMalUMd HA OCHOBE HWMEKOIIMXCS 3HAHUM U
JOMIOJTHUTEIbHBIX UCTOUHUKOB,;

WCTIOJB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3aaHUi HAYYHO--TIOMYJISIPHYIO JIUTEpaTypy
(GU3NIECKOTO COJIEpIKaHUs, CIPABOYHBIE MaTepHAIbI, pecypchl ceTd HHTepHeT, BianeTh
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, MpeodpazoBaHus MHPOPMALMU U3 OJHOU 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX MCTOUYHUKOB (PM3NYECKOTO COJIEpXKaHMS, MyOJIMYHO MPEACTaBIATh Pe3yabTaThl
MIPOEKTHONH HIIM HWCCIIEAOBATEILCKOW JAEATENIBHOCTH, MPH ATOM TIPaMOTHO HCIIOIb30BaTh
W3YYEHHBI TIOHATHHMHBIM ammapaT u3ydyaeMoro paszjiena (QU3MKH M CONPOBOXKIATh
BBICTYIICHHE TIPE3CHTAINEN C YIETOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

Ne KonnuecTBo yacos
HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl DnexTpoHHbIe (1M POBLIE) 00pa30BaTEIbHbBIE
n/n Beero Konrp.  Ilpakr. pECYpCEL
paboTbl | paboThHI
Pa3zjen 1. ®usuka u €€ poJib B MO3HAHUH OKPY:KAIOIIEro Mupa
1.1 du3suka - HayKa 0 PUPOe 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194
1.2 dusnuecKre BETNYHHBI 2 1 bubmmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBII METO/] IIO3HAHHMSI 2 1 Bbubanoreka ITOK https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
2.1 CTpoeHue BellecTa 2 Bbubanoreka ITOK https://m.edsoo.ru/7f416194
2.2 JIBMOKeHUE U B3aUMOJIEHCTBUE YaCTHUII BEIIECTBA 2 1 Bbubanoreka ITOK https://m.edsoo.ru/7f416194
2.3 ArperaTHbple COCTOSIHHS BEILIECTBA 2 Bbubanoreka IJOK https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
3.1 MexaHu4uecKoe IBIKEHUE 3 bubamnoreka I{OK https://m.edsoo.ru/7f416194
3.2 Wuepius, Macca, TUIOTHOCTD 4 1 bubamnoreka I{OK https://m.edsoo.ru/7f416194
3.3 Cuita. Bunsr cun 14 1 2 bubamnoreka I{OK https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
4.1 Jasnerue. llepenada napienns TBEpIHIMH 4 Bbubnnoreka ITOK https://m.edsoo.ru/7f416194
TEJaMU, XUJAKOCTAMH U Ta3aMu
4.2 JlaBieHHe KHUIKOCTH 5 bub6muoreka I11OK https://m.edsoo.ru/7f416194
4.3 AT™mocdepHoe naBieHue 6 bubaunoteka [IOK https://m.edsoo.ru/7f416194
44  PMCHCTBHEKHIKOCTH H rasa Ha NOIPYAEHHOC B 7 1 3 Bubmuorexa [JOK https:/m.eds00.ru/7f416194
HUX TEITO
Hroro mo pazgeny 22
Pa3znea 5. PaGora u MOIIHOCTb. DHEprus
5.1 Pa6ora 1 MOIHOCTH 4 1 bu6moreka LIOK https://m.edsoo.ru/7f416194
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5.2 ITpocThic MeXaHU3MbI 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f416194
5.3 MexaHu4uecKas SHEPrus 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 13

PezepBHOE Bpemst 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KJIACC

Ne KomnngectBo yacos
i HaunmeHoBaHue pa3/ie/ioB H TEM Komrp.  Ipaxr. DnekTpoHHbIe (MUPPOBHIE) 00pa3oBaTEIbHbIE
MPOrpaMMblI Bcero pecypesl
paboTel  pabOTHI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpocHHe U CBOMCTBA BEIIeCTBA 8 bubanoreka IJOK https://m.edsoo.ru/7f4181ce
1.2 TernaoBbIe MPOIECCHI 21 1 5 bubmnoreka I{OK https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 29
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 QHGKTPH%CK“H € 3APAABI. JAPAKCHHBIC TEA 1 7 1 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
UX B3aMMOJICHCTBHE
2.2 [ToCTOSIHHBIH ANEKTPHUUECKUI TOK 20 1 7 bubmunoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBJICHUS 6 1 1.5 bubmmoreka ITOK https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMAarHuTHAs MHIYKIUS 6 Bbubmnoreka IJOK https://m.edsoo.ru/7f4181ce
Hroro no paznery 39
PesepBHOE Bpems 0
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 145
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9 KJIACC

HaumenoBanue pa3aesioB U TEM

KonmuectBo yacoB

DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHEIC

Ne i/ S — Beero Kontp. [Ipakr. pecypes
paboThl  PabOTHI
Paznen 1. Mexannueckue siBJeHHUS
1.1 MexaHuecKoe ABIKCHHE | CTIOCOORI ero 10 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
OITHUCAHUS
1.2 BsaumoeiicTBre e 20 1 3 bubmmorexa IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubmunoteka [{OK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJTHBI
2.1 MexaHudeckre KoeOaHus 7 3 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4eckue BOJIHBI. 3BYK 8 1 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paszzien 3. DJ1eKTPOMATHUTHOE M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI
3.1 VIEKTPOMATHHTHOE NOJE 6 2 bubmmotreka I{OK https://m.edsoo.ru/7f41a4a6
AIIEKTPOMATHUTHBIE BOJIHBI
Hroro o pazzaeny
Pasnen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacpOCTPaHEHHUs CBETa 6 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONTUYECKUE MTPUOOPHI 6 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3znoxxeHue 0enoro cBera B CIIEKTP 3 2 bubaunoreka [OK https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15
Paznen S. KBaHnToBbIe sIBJIeHUSA
5.1 Hcnyckanue u MoriolieHne CBeTa aTOMOM 4 1 bubaunoreka [OK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siipa 6 1 bubaunoreka [OK https://m.edsoo.ru/7f41a4a6
53 S nepHbie peakiuu 7 1 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nea 6. IloBTopuTe1bHO-0000IIaI0IIM I MOAYJIb
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6.1

[ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS

Kypca ¢u3uku 3a 7-9 xnacc

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

9

9
102

2

27

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

MoagnucaHo umdposoii nognuckio: MYHULMMNANBLHOE

ABTOHOMHOE OBLEOBPA3OBATE/IbHOE YUPEXKOEHVE

MYHULIMMNAJIbHOIO OBEPA30BAHWA rOPO/J KPACHOOAP

CPEAHAA OBLLEOBPA3OBATE/IbHAA LUKOJIA Ne 73 VIMEHU

ANNEKCAHAPA BACU/IbEBUYA MOJ/THAHOBA

Tipnuye: A yTaepaun aTor goigent
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