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IHHOSACHUTEJ/IBHAS 3AIINCKA

[IporpamMa no ¢u3uke Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUSI COCTaBICHA HAa OCHOBE
MIOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelIbHOM
nporpaMmsl, npeactaBieHHsix B @I'OC 00O, a Taxke ¢ yuérom ¢enepaibHOil paboyeil TporpaMMbl
BocnuTanus 1 KoHuenmu npenoaaBanus yaeOHoro npeamera «Duznkay.

CopepxkaHne TporpaMMbl 10 (QU3MKE HaAmpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHOM
TPaMOTHOCTH OOYYAIOIINXCS M OPTaHU3AIHMIO H3YICHUS (PU3UKH HA eSITeIbHOCTHON OcHOBE. B mporpamme
1o (hM3WKe YYUTBHIBAIOTCS BO3MOKHOCTH ydeOHOTo mpenmMera B peanusanuu TpedoBanmit @®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM M METAIPEJIMETHBIM Pe3ybTaTaM 00yUICHHS, a TAKKE MEXKITPEIMETHBIE CBSI3U
€CTEeCTBEHHO-HAYYHBIX YI€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHUsI.

[Iporpamma o ¢u3MKe ycTaHABIMBAET paclpeeeHne yIeOHOro MaTeprala 1mo rojgamM o0ydeHus
(mo xyaccam), mpeuaraeT HPUMEPHYIO IMOCIEI0BATeIbHOCTh M3YYEHHSI TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA IPEIMETHOTO COAEPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIHXCH.

[Iporpamma mo ¢usuke paspaboTaHa C IEIbI0O OKa3aHUS METOANYECKON IMOMOIIM YYUTETIO B
co3JaHuH paboyell MporpaMMeI IO y4eOHOMY MTPEMETY.

®dusuka SBIAETCS CHCTEMOOOPA3YIONIMM JUIS €CTeCTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBJICHMIA, U3y4aeMbIX XUMHUECH, OMOIOTHEH,
acTpoHOMHUeH H (U3MYECKOW Treorpadueif, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
MPEIOCTaBIIsICT HauboJee sICHbIe 00pa3Iibl MPUMEHEHUS HAYYHOTO METOJa IMO3HaHUs, TO €CTh crocoda
MOJIYy4YEHHUs] JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa U3 TIIaBHBIX 337124 (PU3UIECKOT0 00pa30BaHMs B CTPYKType o0IIero o0pa3oBaHUs COCTOUT B
(OpMHUpPOBaHHUN €CTECTBEHHO-HAYYHOH IPAMOTHOCTH U HHTEpeca K HayKe y 00yJaroIIiXcs.

I/ISy‘ICHI/Ie CI)I/IBI/IKI/I Ha 0a30BOM YPOBHE npeamnojaract OBJIaICHUEC CJICAYHOIINMHU
KOMIICTCHTHOCTAMU, XapaKTCPUIYIOINMU €CTCCTBCHHO-HAYYHYI0 I'PAMOTHOCTD:

®  HayyHO OOBSCHSTH SIBJICHUS,

®  OICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHNUS;

®  UHTEPHPETUPOBATH JAHHBIE U UCIOIB30BaTh HAYYHBIE TOKA3aTEIbCTBA JUIS TTOTYYEeHHUS
BBIBOJIOB.

Llenu n3ydeHust GU3MKKA Ha yPOBHE OCHOBHOIO obiiero oOpa3oBaHus onpenencHs! B Konuenmun
npenofaBaHusi yuyeOHoro mpenmera «®usnka» B 00pa3oBaTeNbHBIX OpraHuzanmax Poccuiickoit
Denepanyy, peaqu3yoUIMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MIPOrPAMMBI, YTBEPKIEHHON peLICHuEeM
Komnernn Munucrepcra npocsemenust Poceutickoit @enepanun (mpotokon ot 3 gexadps 2019 r. Ne
[1K-4BH).

Henun uzyyenus Gpu3nkm:

e npuoOpeTeHHe MHTEepeca U CTPEMJICHUS OOYYaIOUIMXCsl K HAyYHOMY H3YUEHHIO NPHPOIHI,
pasBUTHE X UHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE NPEICTABIECHUI O HAYYHOM METO/Ie MMO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysIbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHHe NPeICTABICHUN O POJM (HUUKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;



®  pa3BUTHE MPEACTABICHHUN 0 BO3MOXXHBIX chepax Oyayiiei mpodecCHOHAIbHON NeATEIbHOCTH,
CBSI3aHHO# ¢ (PU3MKOH, IIOATOTOBKA K JajibHEHIIIEMY 00YUYEHHIO B 3TOM HAIIPaBJICHUH.
HocTtmxenne 3THX Teneld mporpaMmbl o (pU3MKe Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
o0ecreunBaeTcsl pelIeHneM CIISAYIONUX 3a/1ay:

e puoOpeTeHHEe 3HAaHMH O AMCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;
e pHOOpeTeHHE YMEHHH OIHCHIBATh M OOBSCHATH (PU3UUECKUE SBICHUS C MCIIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHUM;
® OCBOEHHME METOAOB PEIICHHs MIPOCTEHIINX PacyETHBIX 3a/ad C HCIOJIb30BaHUEM (PU3MIECKHX
MoJenel, TBOPUECKUX U IPAKTUKO-OPHEHTUPOBAHHBIX 3a7ay;
e pa3BUTHE yYMCEHUI HaOMI0AaTh NPUPOAHBIC SIBJICHUS W BBINOJHSATH OMBITHL, Ja0OpPaTOpHBIE
pabOThI U 3KCIIEPUMEHTAJIbHBIE HCCIIEIOBAHMS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPHOOPOB;
e ocBoeHHE MPUEMOB paboThI ¢ HHpOpPMaLUeH PU3HIECKOTO COAepKaHHA, BKIII0Uask HHPOPMAIHIO
0 COBPEMEHHBIX JOCTHXEHUAX (DU3MKH, aHAITU3 U KPUTUYECKOE OlICHUBaHKUE HH(OpMAIINK;
e 3HAKOMCTBO cO cdepamMu NpodeCCHOHANBHONW IEATEIBHOCTH, CBSA3AHHBIMA C (U3UKOH, H
COBpPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha JIOCTHYKEHUSIX (DU3UUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BBIH YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI OTBOAUTCS
238 yacoB: B 7 kiacce — 68 yacos (2 uyaca B HeJelo), B 8 kiacce — 68 yacoB (2 yaca B Hezieqo), B 9 kiacce
- 102 yaca 3 qaca B HEJIEI0).

IIpeanaraemelii B mporpamme mno (u3uke mnepedeHb J1abOpaTOpHBIX pabOT M OIMBITOB HOCHUT
PEKOMEHIIATEIbHBIN XapaKkTep, YUUTeNb NeJaeT BHIOOp MPOBENEHHS JIAOOPATOPHBIX PabOT M OMBITOB C
y4€TOM UHAWBUAYAIbHBIX OCOOCHHOCTEH OOYYaroUIMXCs, CIHCKA JSKCHEPUMEHTANbHBIX 3aJaHHH,
IpeaiaraéMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOI'0 9K3aMeHa 1o (hu3uKe.

COJEPKAHUE OBYYEHUS

7 KJIACC

Pa3nen 1. ®u3nka u e€ posib B MO3HAHUM OKPYKAIOLIEro MUpa.

duznka — HayKa O Mpupoae. SBneHuns OpuUpObI. du3nuecKue SABICHUS: MEXaHHUYCCKHE, TCIIIIOBEBIC,
SJICKTPUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BeauunHbl. M3Mepenue ¢pusnueckux Beianuud. Ouznueckue npudopsl. [TorpenHocts
U3MepeHn. MexayHapoiHask CUCTEMA €IMHHIL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAYKH H3y4dalOT NPUpoIy. EcTecTBEeHHO-HaydHBIA METO.
Mo3HaHMs: HaOJIOJCHUE, TOCTAHOBKA HAYYHOI'O BOMPOCA, BBIABMIKCHHUE THMIIOTE3, 3KCICPUMEHT I10
MIPOBEPKE TUIOTE3, 00BsICHEHUE HabrogaeMoro seieHus. Onucanne GU3NIECKUX SIBICHUN C MOMOIIbIO
MO/IEIIEH.

Jemoncmpayuu.

1. MexaHuuecKue, TEIUIOBEIC, JIEKTPUUECKUE, MATHUTHEIC, CBETOBBIC SIBIICHUSI.
2. @wusmndeckue MpUOOPHI U MPOIIEAypa MPSAMBIX U3MEPEHHUI aHATIOTOBBIM U ITU(PPOBEIM IPUOOPOM.
Jlabopamopnsie pabomot u onvimol.

1. Ompenenenue NEHBI EICHAS ITKATB H3MEPUTEIHLHOTO IpHOO0pa.
2. H3mepeHue paccTOSHUI.



H3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Teua.

OrnpexaeneHue pa3MepoB MaJIbIX TEN.

N3smepenne TemnepaTypbl IpU NOMOILH KUJIKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPHL.
[IpoBenenne uccneaoBaHus MO MPOBEPKE TMIOTE3BI: JAIbHOCTh MOJETA MIAPUKA, MYLIEHHOTO
TOPU30HTAILHO, TEM 0OJIbIIE, YeM OOJIBIIE BRICOTA TYyCKA.

Paznen 2. [lepBoHauyanbHble CBeIeHUSI 0 CTPOEHUH BelleCTBA.

o oA~ W

CTpOCHI/IC BCHICCTBA: aTOMBI M MOJICKYJIbI, UX Pa3MEpPLI. OHLITLI, JOKa3bIBAKOIUE JUCKPETHOC
CTPOCHUEC BEHICCTBA.

JBmxenne gactull BemiectBa. CBsA3b CKOPOCTH JBMKEHHUS YaCTHI C TeMrieparypoii. bpoyHoBckoe
nexenne, muddysnsa. BzanmonelicTBie YacTHII BEIIeCTBa: MPUTHKEHIE U OTTATKHBAHHE.

Al"pCI‘aTHBIC COCTOsIHMS BEIICCTBA: CTPOCHUC I'a30B, JKUJKOCTEH U TBépI[I)IX (KpI/ICTaJ'IJ'II/I‘leCKI/IX) TECII.
BzanMocss3b MCKOY CBOICTBaMH BCIICCTB B Pa3HbIX arperaTHbIX COCTOSHHUAX u nux
ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM. OcobeHHocTH arperaTHbIxX COCTOSIHUH BOJBI.

Hemoncmpayuu.

1. HabGnroneHne 6pOYHOBCKOTO ABIKEHUSI.

2. Habmonenne nuddysun.

3. HabGmonenue sBneHuil, OOBICHAIOUIMXCS NIPUTSHKEHUEM HITH OTTAJIKMUBAaHUEM YaCTHL] BEIIECTBA.
Jlabopamopnsie padomut u onvimot.

1. OrueHka quamMeTpa aToMa METOJIOM PSIOB (C UCIOb30BaHueM (hoTorpaduii).
2. OnbIThI 1O HAOJIIOICHUIO TEIJIOBOTO PACIIUPECHHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISPHOTO MPUTSDKEHUS.
Paznen 3. /IBusxeHue u B3auMo/ieiicTBue TeJl.

Mexanndeckoe ABmkeHue. PaBHOMepHOoe M HepaBHOMepHoe JBHkeHHe. CkopocTs. CpemnHss
CKOPOCTH NPH HEPABHOMEPHOM JIBWKEHHUH. Pacdér myTH 1 BpeMeHH JBUKECHHUS.

SlBnenue uvHepuuu. 3aKOH MHEpUMH. B3aumoneicTBrUe Tel Kak NpUYUMHA HU3MEHEHUS CKOPOCTH
JIBIDKEHHMs Tell. Macca kak Mepa HMHEpPTHOCTH Tena. [ImoTHocTts BemectBa. CBs3b IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B €JUHUIE 00BbEMA BEILIECTBA.

Cuia Kak XapakTepUCTHKa B3auMoJeHcTBUA Ten. Culla ynpyrocT U 3akoH ['yka. M3mepeHue cuiibl
C IOMOUIBIO IMHAMOMETpA. SIBIeHHE TATOTEHUS U cuiia TsbkecTH. Cujia TSKECTH Ha Jpyrux Iuanerax. Bec
tena. HeBecomocth. CnokeHue CuIl, HAllpaBJiICHHBIX 1O OJHOM mpsMol. PaBHozeicTByromas cun. Cuia
TpeHus. TpeHue CKOIbKEeHUs U TpeHHe oKos. TpeHue B IPUpoJie ¥ TEXHUKE.

Hemoncmpayuu.

HabimroqeHie MEXaHNYECKOrO ABHKEHUS TENA.

H3Mepenue CKOPOCTH MPSIMOTUHEWHOTO JIBHKECHUS.
HaOiroeHue siBjicHUSI HHEPIIUH.

Hab:roieHre n3MeHEHUsT CKOPOCTH TIPH B3aUMOJICHCTBHH TEIT.
CpaBHeHHE MacC 0 B3aUMOIEHCTBHIO TEJL.

ourwbdE

CrnoxeHue cuJjl, HalpaBJIEHHBIX MO0 OAHOMN MPSMO.
Jlabopamopnuvie pabomot u onvinol.

1. OmpeneneHne CKOPOCTH pPaBHOMEPHOTO [BIKEHHA (IIapuka B JKUAKOCTH, MOJENH
3JIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHne cpeiHeil CKOPOCTH CKOJILKEHUS OpyCcKa WM IapUKa 10 HAKIIOHHOMW IJIOCKOCTH.

OnpeeneHre MIOTHOCTH TBEPIOTO TENA.

w

4. OmpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pAacTsDKEHUS (nedopMmarum) TMPYKUHBI OT
MIPUWIOKEHHOU CUJIBL.



5.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD CUJIbI TPCHUA CKOJIBKCHUS OT BECA TCJIa U XapaKTCpa
COIIPpUKACAIOIINXCA HOBCpXHOCTeﬁ.

Pasnen 4. laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3os.

Hanenne. CrmocoObl yMeHBIIEHWS W yBenW4deHWs AaBieHus. JlaBmeHue rasa. 3aBHCHMOCTD
JIABJICHHA Ta3a OT 00bEMa, Temnepatypsl. llepegayua naBneHns TBEPABIMA TeaMU, KUAKOCTIMH U Ta3aMH.

3akon Ilackams. IlHeBMaTWYecKHWe MAIIWHBEL 3aBHCHUMOCTH JAaBJICHUA JKHUIKOCTH OT FJ'Iy6PIHI:I.

I'mnpocratuueckunit mapagokce. Coobmaromniiecs cocyapl. [ napaBimiecKkue MeEXaHU3MBbI.

AtMmocdepa 3emiu u atMocepHoe aapieHue. [I[pudrHBI CyIiecTBOBaHUS BO3AYIIHON 00OIOYKH
3emim. OneiT Toppudenmm. M3zmepenne atMocepHOTO MaBiIeHUs. 3aBHCHMOCTb aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJT ypoBHEM Mopsi. [TpuGops! Ui u3MepeHus aTMOC(HEPHOTO JABJICHHUS.

JeiicTBre XKUAKOCTH U Tra3a Ha MOTpyXKEHHOE B HUX TeNo. BrITankuparomas (apxumeroBa) CUIa.
3akoH Apxumena. [lnaBanue ten. Bo3nyxonnaBanue.

Hemoncmpavuu.

oukrwbdE
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3aBHCUMOCTb AABJICHHUS Ta3a OT TEMIEPaTypHl.

Ilepenaya gaBneHUs )KUAKOCTHIO U TA30M.

Coo0rmaromuecs: CoCy/Ibl.

I'unpaBnuyeckuil mpecc.

[IposiBnenne neicTBus aTMOC(HEPHOTO TaBICHIS.

3aBUCHUMOCTD BBITJIKHMBAIOLICH CHJIBI OT 00b&Ma MOTPYKEHHONW 4YacTH Tejla M IUIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITAJKUBAOIIEH CHUIIBI BECY BBITECHEHHOU KUAKOCTH.

VYcioBue IaBaHus TEN: IUIaBaHUE WM IMOTPYKEHHE TeNl B 3aBUCHMOCTU OT COOTHOLICHHS
IUIOTHOCTEH Tesa 1 KUIKOCTH.

Jlabopamopnsie padomut u onvimot.

1.

HccnenoBanne 3aBICHMOCTH Beca Tella B BOZie OT 00hEMa MOTpYXEHHOH B KUAKOCTH YacTH
Tena.

Omnpe/eneHre BBITAIKUBAIOIICH CHITBI, JEHCTBYIONIEH Ha TEJI0, TOrPYKEHHOE B )KUKOCTD.
[IpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JICHCTBYIOIIEH Ha TEJNO B JKUIAKOCTH, OT
Macchl Teja.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh BBITAIKHBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJNO B
KUAKOCTH, OT 00bEMA TOTPYKEHHON B )KHIKOCTh YaCTH Tella M OT IUIOTHOCTHU YKHUIKOCTH.
KonctpynpoBanne apeomerpa WiIM KOHCTPYHPOBaHWE JIOJKH U  OmNpeieleHHe ef
TPY30TOIbEMHOCTH.

Pasnes 5. Padota 1 MOIIHOCTB. DHepPrus.

Mexannueckasi pabora. MOIIHOCTb.

[MpocThie MeXaHWU3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiIo paBHOBECHs phlyara.
[MpumeHneHne TpaBuiia paBHOBECHS! pbldara K ONOKy. «3onotoe mpaBuio» mexaHuku. KIIJ mpocTsix
MexaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

MexaHudeckas OHEprus. Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. HpeBpameHHe OJHOT'0 BHJA

MEXaHWYEeCKOW PHEPTHH B APYTOi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

Jemoncmpayuu.

1.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvinol.

1. Onpenenenne pabOTHI CHJIBI TPEHUS NPU PABHOMEPHOM JBIIKCHHHU Tella 10 TOPH30HTAIbHON

MTOBEPXHOCTH.



2. HccnegoBaHue ycloBHUI paBHOBECHUS phldara.

3. Msmepenue KI1/] HakIOHHOH MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHHS MEXaHHMYECKOH SHEPTHH.
8 KJIACC

Pa3nea 6. TemyioBble ABJICHNA.

OCHOBHBIC TIOJIOXKCHUS MOHeKyJ'IﬂpHO--KHHGTH‘IGCKOﬁ TCOpHUHU CTPOCHHUA BCIICCTBA. Macca u
pa3MEpPhI aTOMOB nu MOIJICKYII. OHBITBI, NOATBEPKAAOIINC OCHOBHBIC TTIOJIOKCHUA
MOHCKYHHpHO-KHHCTI/I‘lCCKOP'I TCOPUU.

Mogenu TBEPAOTO, XKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BemiecTBa. KpHCTaTHYeCKHe u
amop¢usie Tema. OObBSCHEHHE CBOICTB Ta30B, JKUAKOCTEH W TBEPABIX TEN HA OCHOBE IOJOXKEHUN
MOJIEKYJIAPHO--KUHETHYecKor Teopun. CMadrnBaHWe W KaNWUIIPHBIE SBICHAA. TeIUIoBOe pacuInpeHne u
cKarue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKCHMS 4acTHL. BHyTpeHHSA
sHeprusi. CrnocoObl M3MEHEHMsI BHYTPEHHEH 3HEpruu: Tervlonepenadya M coBeplieHHe padoThl. Bumbl
TEIUIoNEepeaayy: TeIIONPOBOJHOCTD, KOHBEKLIUS, U3ITyYCHHE.

KonuuecTBoO TEIIOTHL. Y AeIbHAs TEIIOEMKOCTh BellecTBa. TeIIo00OMEH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro OanaHca. [InmaBneHwe w OTBepJeBaHWE KPUCTAUIMUECKHX BEIIECTB. Y IENbHAs
terota ToiaBieHus. [lapooOpazoBanme u kouaeHcarus. Mcmapenue. Kumenue. YnenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(EPHOTO JaBIICHHS.

Brnaxxnocts Bo3yxa.
OHeprus TOIIuBa. Y AeJbHAs TEIIOTa CTOPAHMUSL.

[Mpuanmmer padotsr TemnoBbix apurateneil KI1/] termoBoro mpuratens. TemmoBsle nBUTATENN U
3allUTa OKPY>KAIOLIEH Cpelibl.

3aKOH COXpaHEHUS U MPEBPAICHNS YHEPTHH B TETUIOBBIX MPOIIeccax.
Jemoncmpayuu.

Habmroienne 6poyHOBCKOTO JIBHIKEHHUSL.
Hab6mronenue muddysum.
HaGmronenue siBiieHuii cMaunBaHUS 1 KAWL PHBIX SBICHAN.
HaGuroieHue TeIioBoro paciiupeHus Tel.
W3menenue naBieHns ra3a npu H3MEHEHNH 00bEMAa W HATPEBAHUY WIIH OXJIAXKICHUH.
[IpaBua u3mMepeHus: TeMIepaTyphbl.
Bune! terutonepenayn.
OxJaxkIeHue TPU COBEPIICHUH PabOTHI.
HarpeBanue npu coBepiieHN# pabOTHl BHEITHUMU CHIIAMH.
. CpaBHEHHE TETIIOEMKOCTEH Pa3IMYHBIX BEIECTB.
. Habnronenve xunenws.
. HabnroeHre nocTossHCTBA TEMITepaTyphl MPH TUIABICHUH.
13. Mojenu TEIIOBBIX IBUTATEIIEN.
Jlabopamopnuvie pabomot u onvinol.
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1. OmnpITeI IO 06Hapy>KeHI/1}0 ).'[ef/iCTBI/ISI CHJI MOJICKYJIAPHOT'O MMPUTSIKCHUS.

OnbITEI IO BbIpalllUBAHUIO KPUCTAJLJIOB HOBapeHHOﬁ COJIM WJIM caxapa.

OmnbITEI 10 Ha6J'IIO)_'[eHI/HO TCIUIOBOI'O paCllIMpPCHUs ra30B, )KH,HKOCTCﬁ n TBépI[BIX TCII.
OnpeﬂeneHHe JAaBJICHUA BO3ayXa B OamoHe mrpuIa.

~w



5. OmbIThI, 1EeMOHCTPHUPYIOLIHE 3aBUCUMOCTD IaBJICHUS BO3/AyXa OT €ro 00bEMa 1 HarpeBaHUs WIH
OXJIXKICHHS.

6. IlpoBepka THIMOTE3bl JIMHEHHOW 3aBUCHMOCTM  JUIMHBI  CTOJNOMKAa JKUAKOCTH B
TEPMOMETPUIECKOH TPyOKe OT TeMIEPaTypHl.

7. HabOmogenue u3MeHeHHs BHYTpEHHEH SHEPTHH Tella B pe3ysbTaTe TeIUonepeaadyd u padoThl
BHEIIIHUX CHJI.

8. HccrnenoBanue sBJICHUS TEINIOOOMEHA TP CMELIMBAHUH XOJOAHON U TOPSTYEH BOJIBI.

9. Ompenenenne KOMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEINIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUIHHAPOM.

10. Onpexnenenyre yAeIbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiecca UCIapeHuUs.

12. Onpeznenenre OTHOCUTEIFHON BIAYKHOCTH BO3IYyXA.

13. Onpenenenue yaeabHOM TEIIOTHI IUIABICHUS JIbAA.

Pa3nen 7. DnekTprnyeckue  MArHUTHBIE SIBJICHUS.

Onextpuszauus Ten. J[Ba poaa 371eKTpHUECKHUX 3apsaoB. BzanMoseiicTBue 3apsKeHHBIX Tell. 3aKOH
KyHOHa (3aBI/ICI/IMOCTL CHJIBI B3aHMOI{CI7[CTBHH 3apsKCHHBIX TCJI OT BCJIIMYUHBI 3apsAd0B U pPaCCTOAHUA
MEXy TeJIaMHu).

Onextpuueckoe mone. Hampsok€HHOCTB  AneKTpHdYeckoro moisd. [IpuHIMm — cyneprno3unuu
AIIEKTPUYECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snmekTpuyeckux 3apsaoB. DJIEMEHTapHBIA dJeKTpuueckuit 3apsn. CTpoeHue aroma.
[IpoBOIHYKH W AUANEKTPUKHU. 3aKOH COXPAHEHUS AIIEKTPHUUECKOTO 3aps/a.

DNEeKTPUYECKUNA TOK. YCIIOBHUS CYIIECTBOBAHUS DJCKTPUUCCKOTO TOKA. VICTOUYHUKU MOCTOSHHOTO
ToKa. JIEHCTBUS AIEKTPUUECKOrO TOKA (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUCCKUM TOK B
JKHJIKOCTSIX M Ta3ax.

Onektpuyeckas 1Henb. Cujla TOKa. DNEeKTpUueckoe HampspkeHue. CONpOTHUBICHUE MPOBOJHHKA.
VYV nenpHOE CONpOTUBIICHHE BellecTBa. 3akoH OMa [uist ydyacTka uend. [locnenoBaTenbHOE U MapaieIbHOE
COEJITMHEHNE TPOBOIHUKOB.

Pabora m MOUIHOCTH ANEKTpUUECKOTO Toka. 3akoH Jlxoyms—JleHma. DiekTpuueckue menu u
MOTPEOUTENH ANEKTPUIECKOi SHeprun B ObITy. KOopoTKoe 3ambpIkaHue.

ITocTostHHBIC MarHUTHEL. B3amMoaelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHoe Iojie. MarHuTHoe
mmoJie 3eMJTH U €T0 3HaUeHUe JUTs )KU3HU Ha 3emie. OnbIT DpcTeaa. MarHuTHOE TO0JIe AIEKTPUIECKOTo TOKA.
[IpumeHeHHE JNIEKTPOMArHUTOB B TeXHUKe. JleficTBHE MAarHUTHOTO TIONS HA IIPOBOJHUK C TOKOM.
DIIeKTPOABUTATEIH TTOCTOSTHHOTO TOKa. VICTIONh30BaHNE IIEKTPOABUTATENCH B TEXHUUECKHUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE.

Onbitel @apanes. SABiaeHue 3mekTpoMarauTHON MHAYKIWH. [IpaBuno Jlenna. DnexkrporenepaTop.
CrocoObl TOJIyYEHHS JJICKTPUYCCKON DHEPrHH. IJICKTPOCTAHIMM Ha BO300OHOBJISIEMBIX HCTOYHHMKAX
SHEPTHH.

Jemoncmpayuu.

OnexTpu3auus Tel.

[Ba poza 35eKTprIecKrX 3apsiioB U B3aUMOACHCTBHE 3apsSKCHHBIX TEIL.
VYcTpoiicTBO U EfiCTBHE AIIEKTPOCKONA.

DJeKkTpocTaTuieckas HHIYKIHSL.

3aKOoH COXpaHEHHS AEKTPUIECKUX 3aPsIOB.

[IpoBOIHUKH U TUATIEKTPUKH.

MopaenupoBaHre CHIOBBIX JTHHUHN IEKTPHUYECKOTO OIS,

O NN R

HcToyHnKY MOCTOSIHHOTO TOKA.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JeicTBUS PIEKTPUIECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mepeHue cuibl TOKa aMIEPMETPOM.

N3mepeHne 31eKTpUuecKoro HampsHKeHUsT BOJIbTMETPOM.

Peocrar u MarasuH conpoTUBICHUH.

BzaumopeiicTBre NOCTOSHHBIX MarHUTOB.

MogenupoBanue HEBO3MOXKHOCTHU Pa3AClICHHUS MTOJIOCOB MarHUTA.
MogenupoBaHuE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MaruuTHOE 1oJjie TOKa. DIEKTPOMAarHuT.

JelicTBrEe MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.
DIEeKTPOABUTATEh TOCTOSHHOTO TOKA.

UccnenoBanue sABneHUS 3IEKTPOMArHUTHON MHIYKITUH.

OmneiTel Dapajes.

3aBUCUMOCTH HaMpaBICHUS HHAYKIIMOHHOT'O TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHUS.
DIIeKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomost u onvimol.
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9.

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

18.
19.
20.
21.

OnbITH IO HAOMIOACHUIO MEKTPU3ALNH TeJl UHIYKIHUEH U TIPU CONMPUKOCHOBEHUH.
HccnenoBanue AeWCTBUS 3JEKTPUUECKOrO MO HA IPOBOIHUKHU U JUJIEKTPUKH.

COopka 1 poBepka pabOTHI JCKTPHUCSCKOM LIETH ITOCTOSHHOIO TOKA.

N3mepenue u peryiarpoBaHHe CUIIBI TOKA.

H3mMepeHue u peryimpoBaHyie HalpsKeHMs.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKAa, HAYIIETO Yepe3 PEe3UCTop, OT COMPOTHBIECHUS
pe3ucTopa U HaNpsKEHUsI Ha pe3UCTOpe.

OnBbITHI, AEMOHCTPUPYIOLIME 3aBUCHMOCTD AJIEKTPUUYECKOTO CONMPOTHBIICHUS NMPOBOJHHUKA OT
€ro JUTUHBI, IJTOLAAN MOTIEPEeYHOro CeYeHUs U MaTepHara.

IIpoBepka mnpaBuia CIOXKEHHUA HANPSKEHUM MpPH MOCIEAOBAaTENIbHOM COEIMHEHHHM JBYX
PE3UCTOPOB.

IIpoBepka mpaBuiIa U1 CHIIBI TOKA P MapaJlIeIbHOM COETMHEHIH PE3UCTOPOB.
Omnpenenenre paboOThI ANMEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 pe3ncTop.

Omnpenenenre MOITHOCTH IEKTPUIECKOT0 TOKA, BBIIEISIEMOI Ha pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 JaMIIOUKY, OT HalpsHKeHU Ha Hew.
Onpenenenne KIIJI HarpesaTens.

HccnenoBaHnne MarHUTHOTO B3aUMOJEHCTBUS OCTOSIHHBIX MAarHUTOB.

W3yyeHre MarHuTHOTO TIOJISI HIOCTOSTHHBIX MarHUTOB ITPU UX OObEAMHEHUH U Pa3/IeIeHUH.
HccnenoBanue NeiCTBUS SIEKTPHUECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbITH, AEMOHCTPUPYIOIINE 3aBUCMOCTb CUJIbI B3aUMOACHUCTBHSI KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPaBJICHHSI TOKA B KaTYLIKE.

W3yyeHne nefcTBHS MArHUTHOTO TIOJIS Ha IPOBOJHUK C TOKOM.

KonctpynpoBanue u usyueHnue paboThl HJIEKTPOIBUTATENS.

N3mepenne KIIJ[ 31eKTpoaBUraTeIbHON YCTAHOBKH.

OMnbITH IO UCCIEOBAHUIO SIBICHUS SJIEKTPOMArHUTHON MHIAYKLWH: UCCICAOBAaHUE U3MEHEHUI
3HA4YCHUS M HANpaBJICHHUs HHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznea 8. Mexanuueckue siBJeHUA.

MexaHn4deckoe JBHKCHHUC. MaTepI/IaJ'H:HaFI touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
MEXaHHUYCCKOT'O ABHXXCHUA. PaBHOMCpHOe HpﬂMOHHHeﬁHO@ JABHKCHUC. HepaBHOMepHOC HpHMOHHHeﬁHOC
JABHIKCHUC. Cpe[[HfIﬂ 1 MI'HOBCHHAsA CKOPOCTH TECJ1a TP HEPABHOMEPHOM NBUKCHUU.



Yckopenue. PaBHOoyckopeHHOE MpsiMoIrHeliHOe nBmkeHe. CBoOomHOE maneHue. OnbThl ["ammes.

PaBHOMEpHOE ABIDKEHHE IO OKpyX)HOCTH. llepmon m wacrora obpamienus. JInHeiiHas U yrioBas
ckopocTh. LleHTpocTpeMuTenbHOE YCKOpEHHE.

IlepBbiit 3akoH Hbrorona. Bropou 3axkon Herorona. Tperuit 3axkon Herotona. Ilpuniun
CYIEPIIO3ULIUU CUIL.

Cuna YIpYyrocTu. 3aKoH FyKa. Cuna TPCHUA: CUJIa TPCHHUA CKOJILXKXCHUSA, CUJIa TPCHUA ITOKOs, IPYTrUc
BUbBI TPCHUA.

Cuna TSHKECTH W 3aKOH BCEMHPHOTO TSTOTEHHWS. YCKOpeHHe CBOOOMHOTO maaeHus. JBrokeHue
ruraneT BokpyT Conana. [lepBas kocMuueckasi ckopocTs. HeBecoMocTs 1 meperpy3Ku.

PaBHOBecHMe MaTepHaIbHON TOYKH. AOCOMIOTHO TBEpPHOE Telo. PaBHOBecwe TBEPIOTO Tema C
3aKpEIUIEHHOM OChIO BpalieHnusa. MoMeHT cuiibl. LIeHTp TsaxKecTH.

Nmnynbe Tena. MI3MeHnenue ummnynbea. UIMITynbe cuibl. 3aKOH COXpaHEHUS UMITyNbca. PeakTuBHOE
JBUKEHHE.

Mexannyeckas padoTa 1 MOIIHOCTb. PaboTa cuil TshKeCTH, ynpyrocty, TpeHus. CBsi3b SHEPTUU H
pabotel. [loTeHnManbHAS SHEPTUS Tela, OAHATOrO HaJI MIOBEPXHOCTHIO 3eMin. [loTeHIManbpHas SHeprus
cxartoil mpyxkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOW SHEpruH. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPIUH.

Jemoncmpayuu.

1. HaGnromeHne MeXaHMUYECKOTO JIBUYKEHUSI TEJIa OTHOCUTENBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHHe MyTed 1 TPaeKTOPHIA ABMKEHHUSI OJJHOTO U TOTO K€ Tela OTHOCUTENBHO Pa3HbIX Tell
OTCUETa.

3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABHKECHHUSI.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBIKEHHUS.

5. Habmonenne qBMKEHAS Tela IO OKPY>KHOCTH.

6. HalmogeHne MexaHWYECKUX SIBICHUN, IPOUCXOAALINX B cucteMe oTcuéra «Tenexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHHUH OTHOCUTENBHO KaOnHeTa (hU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO CHJIBL.

8. HalumoneHue paBeHCTBA CHII IPY B3aUMOACHCTBHHU TeJl.

9. H3meHeHHe Beca Tea IPH YCKOPEHHOM JIBHKECHUH.

10. Ilepenaya ummynbca Npu B3aUMOJCHCTBUH Tell.

11. [IpeoOpa3oBaHus SHEPTUH [IPU B3AUMOACHUCTBHUH TeIl.

12. CoxpaHeHne UMILyJIbCa IPH HEYNPYTOM B3aUMOACHCTBHH.

13. CoxpaHenue umiyJibca npu abCoIOTHO YIPYIoM B3aUMOACHCTBHU.

14. HabxnroneHre peakTUBHOTO JIBUKCHHS.

15. CoxpaHeHnne MeXaHHYECKOH SHEPIuy NPU CBOOOIHOM MaJeHUH.

16. CoxpaHeHne MeXaHHYECKOH SHEPIUHU NPH JBIXKEHUH TeJla 101 ICHCTBUEM MPYKUHBL.

Jlabopamopnsie padbomout u onvimot.

1. KoHcTpyupoBaHHUe TpakTa JUId Pa3roHa U JaJbHEHIIEro paBHOMEPHOTO ABIKEHUS [IApUKa WITH
TETCKKU.

2. Omnpenenenue cpeaHEl CKOPOCTH CKOJILKEHHS OpyCKa WM JBHXKEHUS IIApUKa 110 HAKIOHHOH

IJIOCKOCTH.

OrnpezeneHrue yCKOPEeHUs Teia Npy PaBHOYCKOPEHHOM JBUYKEHUU MO HAKIIOHHOM MIIOCKOCTH.

4. HccnemoBaHwe 3aBHCHMOCTA TYTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM JBIDKEHUH 0e3
HayaJbHOU CKOPOCTH.

5. TlpoBepka rumoTre3bl: eciyu MpH PAaBHOYCKOPEHHOM JIBUKCHHU 0€3 HaYallbHOW CKOPOCTH IYTH
OTHOCATCS KaK psAJl HEUETHBIX YU CEJI, TO COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHHU OJMHAKOBBI.

w



HccnenoBanue 3aBUCUMOCTH CHITBI TPSHHUSI CKOJIBKEHUS OT CHITBI HOPMAJILHOTO JIABJICHUS.

Onpenenenne KOXPPHUINEHTA TPEHUS CKOTBKECHHUS.

Onpe/eneHue )XECTKOCTH TPY KHUHEI.

Omnpenenenre pabOThl CHIIBI TPSHUS MPH PAaBHOMEPHOM JBHXKCHUU Tella IO TOPU30HTAIBHON

MTOBEPXHOCTH.

10. OmnpeneneHue pabOThI CUIIBI YIIPYTOCTH MPH MOABEME IPy3a ¢ UCTIOIH30BAHUEM HEITOIBHIKHOTO
Y TIOJIBKDKHOT'O OJIOKOB.

11. V3yuyeHue 3aKOHA COXPAHCHHUSI SHEPTHH.

Paznen 9. Mexannuyeckue KoJieOaHUsSI M BOJHBI.

© 0o N

KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHUI: TIEPHO, YaCTOTa, AMILTUTYAA.
MaremaTrduecKuil v IPYKUHHBIN MasTHUKU. [IpeBpaiieHre sHeprun Mpu KojaeOaTeTbHOM JTBHKCHUU.

3aryxatomrue koneOanus. Beiayxnennsle koieOanus. Pesonanc. Mexannyeckue BoHBI. CBONCTBA
MEXaHUYECKHUX BOJH. [IpoobHbIe 1 onepeyHbie BOIHBI. J[ITHa BOJHBI M CKOPOCTH €€ pacipoCTpaHeHHS.
MexaHn4YecKHe BOJIHBI B TBEPIOM Tele, CEHCMIYECKNE BOTHEL.

3Byk. ['poMKoCTh 3ByKa M BeicoTa TOHA. OTpaskeHue 3Byka. H(Gpa3ByK U yIbTPa3BYK.
Hemoncmpayuu.

HabGmronenue xonebaHuit TeJI MO JeHCTBHEM CHITHI TSHKECTH U CHITBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HATH U HA TIPYKUHE.

Habmronenue BRIHYKICHHBIX KOJICOaHUN U pe30HaHCA.

Pacnpoctpanenne npoJoIbHBIX U MOMEPEYHBIX BOJIH (HA MOAEIH).
Habmtonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pEe30HaHC.

Jlabopamopnsie padomut u onvimot.

oukrwbdE

OmnpeneseHue 4acTOTHL U IEPHOA KOJIeOaHUH MaTeMaTHIEeCKOr0 MasiTHUKA.

OmnpexeseHue 4acTOTH U IEpHoa KojeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH IIEPHOAA KONEeOaHNH NOABELICHHOTO K HUTH TPY3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Neproa KoleOaHni Npy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH NIEPHO/IA KOJIeOaHUH Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh IE€proja KoJeOaHUH NPYKUHHOTO MasTHHKAa OT
Macchl Ipy3a U KECTKOCTH HPY>KUHBI.

7. H3MmepeHue yCKOpeHHUs! CBOOOIHOTO NaleHHUS.

Pasnen 10. DiieKTpoMarHuTHOE 1OJI€e M 3JIEKTPOMATHUTHBIC BOJTHBI.

oukrwbdE

DIIeKTPOMArHUTHOE T0JIE. DIIEKTPOMAarHUTHEIE BOTHBI. CBOMCTBA 3JIEKTPOMArHUuTHEIX BOJH. [lIkama
ANEKTPOMArHUTHBIX BOJIH. MICIIONIb30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIJIsl COTOBOM CBSI3H.

DnekTpoMarauTHas npupoja ceera. CKopocTs cBeTa. BOIHOBEIE CBOWCTBA CBETA.
Jemoncmpayuu.

1. CsoiicTBa BIIEKTPOMArHUTHBIX BOJH.
2. BomHOBBIC CBOMCTBA CBETA.
Jlabopamopnsie pabomost u onvimol.

1. H3yyeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeaedoHa.
Paznea 11. CBeToBbIe IBJICHUA.

JlyueBast monens cera. Mctounnku cBeta. [IpsmonuHeiHOe pacmpocTpaHeHHe cBeTa. 3aTMEHUS
Comnmna u JIyasl. Otpakenue cBeta. [lnockoe 3epkano. 3akoH OTpakeHHsI CBETA.



HpeJ'IOMJ'IeHI/IC cBeTa. 3aKoH OpCIOMJICHUA CBCTA. TlomHoC BHYTPCHHEC OTpaXCHUC CBCTA.
Hcnonp3oBanue moIHOro BHYTPCHHCTO OTPAXKCHUA B OIITUUCCKUX CBECTOBOAAX.

Jluaza. Xop mydeit B muH3e. OnTryeckas cucrema (poroamnmapara, MUKPOCKOTA B Teleckona. I ma3
KaK ONTHYECKasi CUcTeMa. bIM30pyKoCcTh U JaTbHO30PKOCTb.

Paznoxenne Oemoro cera B crekTp. OmnbiTel HproToHa. CrnokeHHE CHEKTPaJbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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TIpsimonuHeitHOe pacpocTpaHEeHHE CBETA.

OTpakeHHE CBETA.

ITomydenune n300pa>keHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaIax.
IIpenomnenue cBera.

OnTHYecKkuil CBETOBO/.

Xopx aydeii B coOnparomei TnH3e.

XoJ Jiydel B pacCeuBarOILEH JIUH3E.

[Mony4enue n3o0pa>keHNii C MOMOIIBIO JINH3.

[Mpuanmn aefcTBus GoToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10 Mopens rnasa.
11. Pa3noxenue 0€0ro cBeTa B CIICKTP.

12. Tony4yenue 6eoro CBETa MPH CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomost u onvinol.

1.
2.
3.

4.
5.
6
7.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHUS] CBETOBOTr'O JIy4a OT yIjla MaaACHUsL.

W3yyeHne XapakTepUCTHK N300paKeHUs IPEAMETA B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH yIJ1a MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJla MafeHus Ha TPaHuLe
«BO3IYX—CTEKJION.

[Homy4ueHne n300paxeHnii ¢ TOMOIIBI0 COOMPAIOIIEH TUH3BL.

Omnpenenenne GOKYCHOTO PACCTOSIHHS U OTNITUYECKON CHITBI COOMPAFOIIEH TNH3HL.

OnbITHI 10 Pa3I0XKEHUIO OEJIOr0 CBETA B CIIEKTP.

OTMBITEI IO BOCIIPUATHUIO IBETA IIPEAMETOB IIPU UX HaGHIO)IeHI/II/I Yepe3 IBETOBLIC (1)I/IJ'II)TpBI

Paznea 12. KBaHnToBbI€ ABJICHHA.

Omnbitel Pesepdopma m mmanerapHas monenb atoma. Mognens atoma bopa. Hcnyckanuwe wu
norJioneHye ceera aroMoM. KBautel. JInHeiuaTbie CIEKTPHI.

PannoaktuBHOCTh. Ajbha-, OeTa- U ramma-usznyudeHus. CtpoeHue atromHoro sjpa. HykinonHas

MOJIENb aTOMHOTO fJipa. M3oronkl. PagunoaktuBHble peBpamieHus. [lepuos noiypacnajga aTOMHBIX sI€p.

SnepHbie peakiuu. 3aKOHBI COXPaHEHHUS 3apSI0BOTO U MACCOBOTO YHCEI. DHEPTHUS CBS3H aTOMHBIX

sinep. CBs3b MacChl U SHEPTUHU. Peaknmu cunTe3a u faenenus suep. Mcrounuku saeprun ConHIa u 3BE3/I.

HnepHasI SHEPreTHKaA. HeﬁCTBHH pPaaAnOaKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha KHUBbIC OPIraHNU3MBbI.

Jemoncmpayuu.

©ousrwdE

CreKTpsl N3yUYeHHS U TIOTJIOIIEHUSI.

CreKTpsI pa3nuIHBIX Ta30B.

CuexTp Bozopoa.

Habmroenue TpekoB B kamepe BuiibcoHa.

Pabora cuérunka HOHU3UPYIOIINX H3ITyIEeHUH.

Perucrpanus uznydeHuss IpUpOAHBIX MUHEPAJIOB U IPOILYKTOB.

Jlabopamopnuie pabomot u onvinol.

1.

Habnroienue CrutonHpIX ¥ TMHEHYATHIX CIICKTPOB U3ITyUSHHS.



2. HccnenoBaHue TPEKOB: U3MEPEHHNE SHEPTHU YaCTHUIIBI TI0 TOPMO3HOMY IyTH (110 hoTorpadusam).
3. H3mepeHue paanoakTUBHOTO (OHA.
IloBTOpUTENLHO-0000 AN MOAY/Ib.

[ToBTOpHUTENHHO--0000IIAIONNIT MOAYNh TpPEIHA3HAYEH IS CHUCTEeMAaTH3allud M 000O0IIeHuUs
MPEJIMETHOTO COJICPIKAHHS M OTIBITA JICATEILHOCTH, IPHOOPETEHHOTO TIPU H3YYEHHUH BCETO Kypca GpH3uKH,
a TaKKe Ui TOATOTOBKM K OCHOBHOMY TOCYJapCTBCHHOMY dK3aMeHy 1o (usuke sl oOydaroiuxcs,
BBIOpABIINX 3TOT yU4eOHBIH MPEIMET.

[Ipn n3yyeHMH AAHHOTO MOZYJS PEAIU3YIOTCSI U CHUCTEMATHU3UPYIOTCS BUIBI AEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CHEeYMBAETCS IOCTIKEHHE NPEAMETHBIX M METalpeIMETHBIX IJIaHUPYEMBbIX
pe3ynbTaToB 00ydeHus, HOpMHUPYETCsl eCTECTBEHHOHAYYHAsl TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOHOB
UCCIICIOBAHUS SBJICHUN NPUPOAbI U TEXHHUKH, OBIAICHUE YMEHHSIMU OOBACHATH (pu3ndecKue sSBICHHUS,
IPUMEHSIS OJTY4YEeHHbIE 3HAHUS, PeIIaTh 3a1a4l, B TOM YHCJIe KaUeCTBEHHbIE U SKCIICPUMEHTAJIbHBIE.

HpI/IHHI/IHI/IaﬂI)HO JeSATCIbHOCTHBIMN XapaKTep OJaHHOT'O pasjciia pCaiu3yeTCd 3a CU€T TOI 0, 4TO
O6y‘laIOHII/ICCH BBITTOJIHAIOT 3aJaHus, B KOTOPBIX UM NpE€AjiaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAaHUN paclo3HaBaTh M HAYYHO OOBSCHATH (PU3NYCCKHUE SIBJICHHUS B
OKpY>KaloIel Mpupoe U MOBCETHEBHOM KU3HHU;

HCIIOJIb30BAaTh HAYYHBIE METOJAbI UCCIIEAOBaHUA (1)I/ISI/I‘I€CKI/IX HBJ'ICHHfI, B TOM YUCJIE IJIS TIPOBEPKU
TUITIOTE3 U NMOJTYUCHUA TEOPETUICCKNX BBIBOIOB,

00BSICHATE HAay4YHbIC OCHOBBI Hanbojee BayKHBIX ILOCTI/DKCHI/II\/'I COBPEMCHHBIX TGXHOJ’IOFI/II\/'I, Harpumep,
IMMPAKTHUYCCKOI0 MCIIOJIB30BaHUA PA3JIMYHBIX MCTOYHHUKOB SHCPIrMM Ha OCHOBE 3aKOHA MPEBpPALICHUA U
COXpaHCHUA BCEX U3BECTHBIX BUAOB SHECPTUH.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

I/ISy‘ICHI/Ie (I)I/ISI/IKI/I Ha YPOBHEC OCHOBHOI'O OGH.IGFO 06p330BaHI/I$I HaIpaBJICHO Ha AOCTHXXCHHC
JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IIPEAMETHBIX O6paSOBaT6J’IBHLIX PE3YIbTATOB.

B pesynbrare mzyueHuss Gpu3MKH Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs y 00YYaroImerocs
OyayT chOpMHUPOBAHBI CIIEAYIOIINE TMYHOCTHBIC PE3YIbTAThl B YACTH:

e 1) naTpMOTHYECKOr0 BOCIIMTAHMS:

e [ nposiBIeHUE UHTEpeca K HCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3HUECKON HAYKH;

e [ IGHHOCTHOE OTHOILEHHE K JOCTHKEHHUSIM POCCUUCKUX YUEHBIX--(DHU3UKOB;

e 2) rpa:kIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e [ rOTOBHOCTb K aKTUBHOMY yUYacTHIO B 00CYKJICHHN OOIIIECTBEHHO 3HAYMMBIX U STHYECKHX MIPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM ITPUMEHEHNEM JTOCTIKCHUN (U3HKH;

e || ocO3HaHHE BaXKHOCTH MOPAbHO--3THYECKUX MPUHIIUIIOB B JEATENBHOCTH YYEHOTO;

e 3)3CcTeTH4ecKOro BOCIUTAHUSA:

e [ BOCTIpUSTHE SCTETHUECKUX KauecTB (PU3NIecKoil HayKH: e€ TapMOHMYHOTO IOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HEeHHOCTH HAYYHOIr0 MO3HAHUS:

e [] oco3HaHHWE LIEHHOCTH (PU3MYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHWS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIEH COCTABIISAIOIIECH KYIbTYPBI;

e[| pa3BUTHE HAYYHOMU JIIO0O03HATENFHOCTH, HHTEPECA K UCCIIEI0BATENbCKOMN AEATENbHOCTH;

e 5) popMupoBaHNA KYyJbTYPbI 3A0POBbSI M IMOLMOHAJIBLHOIO 0J1arONOTyYns:



e [ oco3HaHHWE LEHHOCTH 0Oe30MacHOro o0pas3a JKM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BXHOCTH TIpaBWJI 0E30MacHOTO IIOBEICHWS Ha TPAHCIOPTE, HA JOPOTaxX, C JJIEKTPUIECKHUM U
TEIJIOBBIM 000PYAOBAaHNEM B IOMAIITHUX yCIOBHSIX;

e ] chopMHUPOBAHHOCTH HaBblKa pedieKcHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKoro ke mpasa
y IPYroro 4eloBeKa;

e 6) TPY0OBOro BOCTIMTAHUS:

e [] aKTMBHOE YydYacTHe B pEIIeHHH NPAaKTUYECKHX 3amad (B paMKax CeMbH, 00pa30BaTEIbHOI
OpraHu3ally, TOpoJa, Kpas) TEXHOJIOTHUECKOH U COLMANBHONW HAIMPaBICHHOCTH, TPEOYIOIINX B TOM
quciie ¥ PU3NIESCKUX 3HAHU;

e [] MHTEepec K MPaKTUYECKOMY M3YUYeHHIO Nnpodeccuid, CBI3aHHbIX ¢ (PU3HUKOM;

e 7) 3K0JIOTHYECKOI0 BOCTIMTAHUS:

e [] opveHTalMs Ha MpUMEHeHWe (PU3INUECKUX 3HAHWN AJIS pelleHUs 3aJa4 B 00NacTH OKpyKarouleh
CpeJIbl, TNIAHUPOBAHUS MOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIEACTBUN AJIs1 OKpY KaIOLIEH Cpelibl;

e [] oco3HaHMe I100aILHOTO XapaKTepa SKOJIOrMUeCKUX MpobJieM U MyTel WX pelleHus;

e §8) aganTanyu K M3MEHAIMMCH YCJIOBHAM COUMAJIBLHOI U PUPOAHOM cpeabl:

e [ moTpeOHOCTh BO B3aMMOJCHCTBHUHU MpPU BBINOJHEHUH HMCCIEIOBAHUM W MPOEKTOB (U3HUECKOH
HaIpaBIeHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSAM JIPYTHX;

e || MOBBILIEHHE YPOBHS CBOEH KOMIMETEHTHOCTH Yepe3 MPaKTHUECKYIO 1eATeNbHOCTD;

e [ noTpedbHOCTL B (POPMUPOBAHUM HOBBIX 3HAHWIA, B TOM 4ucie (HOPMYITHPOBATH WACH, MOHATHS,
TUIOTE3bI 0 PU3NICCKUX O0BEKTAX U SBJICHUSIX;

e [ oco3HaHue AepULMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (DU3UKHU;

e [ MIaHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETEHNUH HOBBIX (PU3NUCCKUX 3HAHMUIA,

e [ cTpeMJIeHHE aHAJIM3UPOBATh M BBISBJISATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCJIE C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHMIA;

e [ OlLIGHKA CBOUX JICWCTBHUII C YUETOM BIIUSHHUS Ha OKPY KAIOILYIO Cpelly, BOZMOXKHBIX TI100aIbHBIX
OCJIEACTBUH.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs TpOrpaMMbl M0 (U3UKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyyaromerocst OyyT chOpMHUpPOBaHbBI MeTaNpeIMeTHBIE Pe3yabTaThl, BKIIOYAIONINE [T03HABATEILHBIE
VHHUBEpCalbHble Y4eOHblEe JICHCTBHSA, KOMMYHHKATHBHBIE yHHBEpCaJbHblE Y4eOHBIE JCHCTBHSA,
PETYJIATUBHBIE YHUBEPCAIbHBIE yUEOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBeEpPcAIbHbIE YUeOHbIe 1eiicCTBUS

Ba3oBblIe JJornuecKkue AeicTBHA:

®  BBIIBIITH H XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHHN);

® yCTaHaBJIMBATh CYLIECTBEHHBI NPHU3HAK KiIacCH(PUKALMK, OCHOBAaHUS Al 000OLICHUS M
CpaBHEHUS;

e BBUBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHMS B paccMaTpuBaeMbiX (akrax, HaHHBIX H
HaOJII0IEHUSX, OTHOCAIINXCS K (PU3NUECKUM SBJICHUSM;

®  BBIBIATH IPUUNHHO--CIICJICTBEHHBIC CBS3U NPU U3YyYCHUU (PU3MUECKUX SIBICHUH U TIPOIIECCOB,
JIeJaTh BBIBOJIBI C UCTIOIb30BAaHNUEM JEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BEIIBUTaTh
TUIIOTE3bI O B3aUMOCBSI3SX (PU3UUECKUX BEJIMYHUH;



CaMOCTOSITEITFHO BBIOMpaTh CIOCO0 permeHus ydeOHOH Gu3mueckord 3amadu (CpaBHEHHE
HECKOJIBKMX BapHAHTOB PEIICHUs, BEIOOp HanboJiee MOIXOASAIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTCPHUER).

Ba3oBble ucciieaoBaTeIbCKHue 1eHCTBHS.

HCIIOJIB30BaTh BOIIPOCHI KaK HUCCIICA0BATEIbCKUI HHCTPYMEHT ITO3HAHU,

IPpOBOAUTE IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBII (l)I/ISI/I‘ICCKI/Iﬁ
OKCIICPHUMCEHT, HeOOJIBIIIOE HUCCIICOIOBAaHUC (1)I/I3I/I‘ICCKOF0 SIBJICHUA,

OLICHUBATh Ha MNPUMCHHMOCTL U JOCTOBCPHOCTH HHq)OpMaHHIO, MNOJIYy4YCHHYI0O B XOJC
HCCICIOBaHUA NI OKCIICPUMEHTA,

CaMOCTOATCIIBHO q)OpMyJ'II/IPOBaTI) 0606HICHI/I$I U BBIBOABI II0 pPE3yJibTaTaM l'[pOBe)IéHHOFO
Ha6J'IIOHCHI/I$I, OIIbITa, UCCJICAOBAHU,

IMPOrHO3UpPOBATL BO3MOKHOC JanbHeHIIee pa3BuUTHC (1)I/I3I/I‘leCKI/IX mponecCcoB, a TaKXKe
BBIABUTATb IMPEAIIOJIOKCHUA 00 nx Pa3BUTUHN B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Padora ¢ nndopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJIbI, THCTPYMEHTHI U 3aIPOCHI MIPH MTOUCKE U 0TOOpe HHpOpMau
W JAaHHBIX C YIETOM MPEIIOKeHHON yueOHO# (pr3uueckoit 3amaum;

aHaATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PA3ITUYHBIX BUIOB U
(hopM npeaCcTaBICHYS,

CaMOCTOSITETIbHO ~ BBIOMpaTh ONTUMaIbHYIO (opMy mpeacraBieHdss HHPOpPMaLUK U
WITIOCTPUPOBATH peIllaeMble 3aJa4l HECIOKHBIMU CXeMaMU, TUarpaMMaMy, HHOW TpaQuKoi 1
HX KOMOMHALMSMU.

KOMMyHI/IRaTI/IBH])Ie YHUBEPCAJIBbHLIC yqeﬁmﬂe HEﬁCTBHﬂ:

B X0Ji¢ 00CYXIeHUS y4eOHOTro MaTepuania, pe3yJbTaToB JIAOOPATOPHBIX PadOT M IPOCKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TeMbI M BBICKA3bIBATh WJICH, HAICIICHHBIC HA
pellIcHHE 331241 U MOJIZIepIKaHe OaroKenaTeTbHOCTH OOIIEHHS;

COIIOCTAaBJIATL CBOU CYXKIACHHA C CYXICHUAMU APYTIUX YYACTHHUKOB Juajiora, O6Hapy)KI/IBaTI)
pas3ivyune U CXOACTBO MO3ULINIA;

BbIpa’XaTb CBOIO TOYKY 3p€HUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

NyOJNIMYHO TPEJCTABISITh PE3yJIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIICIOBAHUS, TPOCKTA);

MOHUMATh M HCIOJb30BaTh MPEUMYINECTBA KOMAHHOW W WHIWBHIYAIbHOW pabOTHl MpH
PELICHUN KOHKPETHOU (hU3MUECKON MPOOIEMBI;

IIPUHUMATL LCIIU COBMECTHOU ACATCIIBHOCTHU, OPraHU30BbIBATH IleI\/'ICTBI/IH no eé JOCTHIXCHUIO:
pacrpenensaTh poyid, 00CYXJIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOW pabOThI, 0000IIATH
MHEHUS HECKOJIbKUX JTFOJICH;

BBITTOJTHATH CBOIO YaCTh PaOOTHI, JOCTUTAst KAYECTBEHHOTO PE3yIbTAaTa IO CBOEMY HAIIPABICHHIO
1 KOOPAWHUPYS CBOU ﬂeﬁCTBHﬂ C ApYTrUMHU 4JICHAMU KOMaH/bI;

OIICHMBATh KA4eCTBO CBOEr0 BKJAJa B OOLIMHA MPOJYKT MO KPHUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBUSA

Camoopranu3auus:

BBISIBIISITH TPOOJIEMBI B KMU3HEHHBIX M YYEOHBIX CHUTYaIMsX, TPEeOyIOIWX ISl pPElIeHUs
(bu3NUECKUX 3HAHNH;

OpMEHTHPOBATHCA B PA3NUYHBIX TMOJX0AaX MPHUHATHUS pelleHuil (MHIWBUAYyaIbHOE, TPUHATHE
pelIeHus B TPpyIe, MPUHITHE PEIICHUN TPYIIIO );



CaMOCTOSITETIHHO COCTABIISTH AJITOPUTM pelleHus PU3MISCKON 3a1a4H WITH TIIaHa HCCIICIOBAHHS
c y4€TOM UMEIOMINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh
MpeJTaraeMple BApUaHTHI PEIICHH;

JIeNaTh BLIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.ﬂb, AMOIUOHAJIbHBIA HHTEJJIEKT:

JIaBaTh A/IEKBAaTHYIO OLICHKY CHTYAIlHU M TIpeyIaraTh IUaH e€ N3MEHeHNS;

OOBSICHATH MPUYHMHBI TOCTHKEHUS (HEJOCTHKEHHUST) PE3YJIbTATOB JCSITENbHOCTH, 1aBaTh OLIEHKY
MPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JESTEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS (QH3HMYECKOTO
WCCIICIOBAHUSl WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CHTYaIUi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE Pe3yiIbTaTa LENU 1 YCIOBUSM;

CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJE CHOpa WM JUCKYCCHHM Ha HAYYHYIO TEMY,
HNOHMMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY APYTOTo;

NpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH pelieHnr (GU3NIECKUX 3a]a4 WK B YTBEPKICHUAX Ha
Hay4YHBIE TEMBI M TAKOE XK€ IPaBO JPYTroro.

HNPEJIMETHBIE PE3YJIBTATHI

K koHmy oOydenust B 7 Kjacce IpeIMeTHBIE pe3ylIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:

UCIIOJIb30BaTh TOHATHA: (PU3MYECKHE M XUMHUYECKUE SIBICHUS, HaONIOJeHHE, IKCIIEPHMEHT,
MOJIeIb, TUTIOTE3a, SAUHULIBI (PU3NUECKUX BEJIIMYMH, aTOM, MOJEKYJIa, arperaTHble COCTOSHHS
BemiecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JMABIKECHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, NPSMOJMHEHHOE), TpPAaeKTOpHs, pPaBHOJCHCTBYMOMAsS CHia, JeopMarus
(ynpyrasi, muactTadeckas), HeBECOMOCTb, COOOMIAIOIINECS COCY/IbI;

pasnnyate sBieHUs (nuddysus, TEIUIOBOE [BIKEHHE 4YacTUI] BEIECTBAa, PABHOMEPHOE
JIBUKEHHE, HEpaBHOMEPHOE JBM)KEHUE, HHEPIHS, B3aUMOJICHCTBUE TEJl, paBHOBECHE TBEPIBIX
TeJ C 3aKPerIEHHON OCBIO BpAIlleHHs, Iepeiadya AaBJICHHUs TBEPIBIMH TeaMH, KUJIKOCTSIMH U
razamu, armMoc(epHOe AaBJCHUE, IJIaBaHUE TEJ, MPEBPAIICHUS] MEXaHUYECKOW IHEPTUH) IO
ONMCAaHUIO MX XapaKTepHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX JaHHOE
¢bu3nyuecKoe SBICHNUE;

pacro3HaBaTh NPOSABICHUE M3YYECHHBIX (DU3MYECKHUX SBJICHUH B OKPY)KAIOLIEeM MHUpE, B TOM
yrcae (U3NYECKUE SBJICHUS B MPHPOJE: MPUMEPHI ABWKECHUS C Pa3IMYHBIMH CKOPOCTSMHU B
J)KUBOM M HEKHWBOW IPUPOJE, ACHCTBUE CWIBI TPEHUS B INPUPOJIE MU TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHHS Ha KHBOH OpraHW3M, IIaBaHHE PbIO, pplYark B Tejie 4YejoBeKa, MpH
9TOM TEPEBOAMTH NMPAKTHUYECKYIO 33j1ady B Y4eOHYIO, BBUICIATH CYIICCTBCHHBIE CBOWCTBa
(mpu3HaKK) GUINUECKUX SBICHHIA;

ONMCHIBATh H3YyYEHHbIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCHONB3YS (QHU3HUECKHE
BENIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHJla TPeHHUs, AaBJieHue (TBEPAOTO TeJa, XKUAKOCTH,
rasa), BHITAJIKUBAIOIIAs CHJIa, MEXaHWYecKasi paboTa, MOLIHOCTb, IJIEUO CHIIbI, MOMEHT CHJIBI,
K03(pPULIMEHT MONE3HOro NeHCTBUSI MEXaHW3MOB, KUHETHYECKas U MOTCHIUANbHAS YHEPTH),
Opyd ONHCAaHUM NPABMIIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCHOJNB3YEMBIX BEIMYHH, HX
0003HaYCHUS U eIUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BETMYUHY C IPYTUMU BEIMYMHAMHU, CTPOUTH TPAQUKH HU3YUYEHHBIX 3aBHCUMOCTEN
(U3MYECKUX BEIMYHH;



XapaKTepH30BaTh CBOICTBAa Tel, (MU3WYECKHE SBIEHUS W IPOIECCHl, HCIONB3YS MpaBuiIa
CJIOKEHUS CHIT (BIIOJTH OJTHOM TIPsIMOT ), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumenaa, IpaBuio
paBHOBecHs pbraara (0J10Ka), «30JI0TOE MTPABHIIO» MEXAHHUKH, 3aKOH COXPaHEHHU MEXaHUIECKOH
SHEPTUH, TPHU 3TOM [aBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alHCHIBATH €Tr0
MaTeMaTHYECKOE BEIPAKECHIE;

OOBSICHATh (PU3MUECKHUE SIBICHMS, MPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyaIluil TPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATh MPUIHHHO--CIIEICTBEHHBIE
CBSI3H, CTPOUTH O0BsICHEHUE U3 1—2 TOTHYECKUX IIaroB ¢ OMOpor Ha 1—2 M3y4eHHBIX CBONCTBA
¢u3nIecKuX ABICHUN, PU3NIECKIX 3aKOHA UITH 3aKOHOMEPHOCTH;

pematb pacu€THbIE 3a1a4d B 1—2 NeCTBUS, MCIONB3Ys 3aKOHBI U (JOPMYIIBI, CBS3BIBAIOIIUE
¢u3nuecKue BEJMYHMHBL Ha OCHOBE aHAIW3a YCJOBHUS 3a[Jaud 3allMChIBAaTh KPAaTKOE YCIOBHE,
MOJCTaBIIATh (PU3HYECKHE BETUYUHBI B (POPMYIIBI M IPOBOAUTE PACYEThI, HAXOAUTH CIIPABOYHBIC
JaHHble, HEOOXOOMMBbIC IS pelleHHs 3alJad, OLEHHBATh PEaTMCTUYHOCTD TONy4YeHHOM
(bU3NUECKON BEINUMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PENINTh NMPH MOMOIIH (PU3NIECKHX METOJOB, B
OTIMCaHWW MCCIICAOBAHMS BBIACTATH MPOBEPSIEMOE MPEANONoKeHHe (TUIIOTEe3y), pa3iniarh U
WMHTEPIPETUPOBATH MOMYYCHHBIN pe3yabTaT, HAXOAUTh OIIMOKHU B XOJI€ OTIBITA, IETaTh BBIBOJBI
TI0 €T0 Pe3yNbTaTaM;

MPOBOJIUTH OMBITHI TIO HAONIOACHUIO (U3NYECKHUX SBICHUN WM (PU3NIECKUX CBONCTB TEI:
(dbopMynupoBaTh MpOBEpsSeMbIe MPEIOIOKEHHUS, COOUPATh YCTAaHOBKY M3 INPENTI0KEHHOTO
000pyI0BaHMsl, 3aIIMCHIBATH XOJI OIBITa U (POPMYJINPOBATH BHIBOJI,

BBHITIONHSTh TPSMbIE W3MEPEHHS pPACCTOSHUS, BpPEMEHH, MacChl Tena, o0BhEMa, CHIIBI U
TEMIIEPATyPHI C UCTIONH30BAHUEM aHAIIOTOBBIX M MU(POBBIX TPUOOPOB, 3aMMKCHIBATH TTOKA3aHU
prOOPOB € YUETOM 3aJaHHON aOCOIOTHON MOTPEUTHOCTH H3MEPEHHI;

MPOBOJIUTh HCCJICJIOBAHNE 3aBUCUMOCTH OJHOW (PHU3MUECKONH BEIMYUHBI OT JPYrod c
WCTIOJb30BaHUEM TIPSMBIX M3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JBIDKYIIIETOCS TENNa OT
BPEMEHH [BWKCHHS TeJla, CHJIBI TPEHUS CKONBKEHHS OT Beca Teja, KadecTBa 00paboTKH
MTOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN COMPUKOCHOBEHUS TEJ, CHITBI
YOPYTOCTH OT YAJMHEHHS MPY>KUHBI, BRITATKABAOINIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTH
Tela M OT IJIOTHOCTH XHUIKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TIOTPYXKEHO TEINI0, YCIOBHMA IIJIaBaHMS TEN, YCIOBHI PaBHOBECHS phlyara u OJIOKOB),
y4acTBOBaTh B IIAHMPOBAHWW Y4eOHOTO HCCIENIOBaHHSA, COOMPATh YCTAHOBKY W BBINIOIHATH
WU3MEpEeHHs, CIeAys TNPEUIOKCHHOMY IUIaHy, (UKCUPOBATH pPe3ydbTaThl IMOJTYYCHHOM
3aBUCHMOCTH (U3MYECKUX BEIMYMH B BHJE IPEIJIOKEHHBIX TaOIWIl U TpaduKOB, JelnaTh
BEIBO/IBI IO PE3yJIbTAaTaM HCCIIECIOBAHHUS,

IMPOBOJUTE KOCBEHHBLIC M3MCPCHUA (1)1/[3I/I‘IGCKI/IX BCIIMYUH (HHOTHOCTL BCIIECTBA XUIAKOCTHU U
TBEPIOTO TeNa, CHJa TPEHUS CKOIBXKECHHSA, JIaBICHUE BO3/yXa, BBITAJIKWBAIONIAs CHIIA,
JIeHCTBYIOMIAs Ha OTPYXEHHOE B KUAKOCTH TEJO, KOI(PPUIMEHT MOJIE3HOTO AEUCTBUS MTPOCTHIX
MEXaHU3MOB), CJeys MPEIIOKEHHOW WHCTPYKIMW: TIPU BHIMIOJHEHUN M3MEpPEHUil coOupaTh
AKCMIEPUMEHTAIEHYI0 YCTAHOBKY M BRIYHCIIATH 3HAUEHHE HCKOMOW BEITHYNHBL;

coOJII0IaTh TIpaBUIia TEXHUKK 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM 000pYIOBaHUEM;
YKa3bIBaTh TPUHIMIEI JSHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAONTHECS COCYIbI, 6apOMETp, phIYUar, MOIBMKHBIN M HETIOIBIKHBIN OJIOK,
HaKJIOHHAS TNIOCKOCTB;

XapaKTepU30BaTh MPUHIMIEI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
Omopoil Ha MX onucaHuss (B TOM 4YHMCIE: TOALUIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
THIIPAaBIMYECKUI Tpecc, MaHOMETp, BBICOTOMEp, MOPILIHEBOH HACOC, apeoMeTp), MCIONb3Ys
3HaHUS O CBOicTBaX (U3WMYECKUX SBICHUH W HEOOXOo[WMble (U3UYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPHUBOJUTH MPUMEPHI (HAXOUTh MHPOPMAIMIO O MPUMEPaX) MPAKTUIECKOTO HCIOIb30BAHUS
¢u3NUeCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 0OecieueH s 0e3011acCHOCTH IPH 0OpallieHun



¢ TpuboOpaMH M TEXHUYECKMMHU YCTPOHMCTBAMH, COXPAHCHUS 370POBbSI U COOJIOJICHUS HOPM
9KOJIOTUYECKOTO TTOBEICHUSI B OKpY>KaroIIei cpeae;

OCYIIECTBISATh OTOOP WCTOYHHKOB MH(opMmanuu B MHTEepHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNW U MOYTEM CPABHEHUS Pa3IMYHBIX
WMCTOYHUKOB BBIIEISATh MHPOPMAIHIO, KOTOPAs SBISIETCS MPOTHBOPEYUBOW WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJB30BaTh TIPY BBHIMOJIHCHUU YUYEOHBIX 3aJlaHUil HAYYHO--TIOMYJSIPHYIO JIUTEPATYPY
(u3MYIecKOro CoJepKaHWs, CIPAaBOYHBIE MaTepHaibl, pecypchl ceth VIHTepHEeT, BianeTh
nmpuéMaMy KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHusl WH(POpMAanWud W3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpAaTKUE NHCBMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE 2-3
HUCTOYHUKOB MH(OPMAIUU (PU3HUYECKOTO COACPKAHUS, B TOM YUCIC MyOJUTIHO ACNaTh KPaTKHUe
COOOINEHUST O pe3yjbTaTax IMPOCKTOB WM YUYEOHBIX HCCICHOBAaHUM, NMPHU 3TOM TPAMOTHO
UCIIOJIb30BaTh U3yUCHHBIN MOHATHIHBINA amnmapaT Kypca (PU3MKH, COTPOBOXKIATH BHICTYILICHUES
Mpe3eHTalNe!;

IIPU BBINTOJIHCHUN y‘Ie6HI>IX ITPOCKTOB U I/ICCJICILOBEIHI/Iﬁ pacnpeaciiaTb O6$133HHOCTI/I B I'pynric B
COOTBCTCTBUU C IIOCTABJICHHBIMH 3aJadaMH, CJICIUTH 3a BBIIIOJHCHHCM IlJIaHA ILGﬁCTBI/Iﬁ,
aICKBATHO O CHUBATH CO6CTBCHHLII7[ BKJIad B [JACATCIBHOCTL TIPYIIIbI, BbICTPAHMBATH
KOMMYHUKAaTHUBHOC B3aI/IMOILeI\/'ICTBI/IC, YUYHUTBIBaA MHCHUC OKPYIKAIOIIUX.

K xoHiy o0yueHus B 8 kiaacce npegMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb

c(OpMHUPOBAHHOCTh y 00YUArOIIUXCS] YMEHUH:

WCIIOIB30BaTh MOHATHA: Macca U pa3Mephl MOJIEKYII, TEMJIOBOE BIKEHUE aTOMOB H MOJIEKYII,
arperaTHble COCTOSIHMS BELIECTBA, KPHCTAUIMYECKHE W aMopdHbIC Tela, HACBILICHHBIH U
HEHACBIIICHHBIM Tap, BIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSAS JHEPTHUs, TEIUIOBOU
JIBUTATEb, OJJIEMEHTApHBIA DIEKTPHUYECKUN 3apsll, JIEKTPUYECKOE IIOJE, NPOBOIHUKHA U
JTUDIIEKTPUKY, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

paziauuaTh ABJIEHUA (TEIUIOBOE paclIMpeHre U C)KaTue, Terionepeiadya, TeIIoBOe paBHOBECHE,
CMa4MBaHNE, KaWUISPHBIC SIBICHUS, UCIIApEHUE, KOHACHCAMS, [IIaBICHUE, KPUCTAIUIM3ALIHS
(oTBepaeBaHue), KHUIIEHHE, Terlonepeaadya (TEIUIONPOBOAHOCTb, KOHBEKLHS, H3IIyYeHHE),
WIEKTPU3alUs TEJ, B3aMMOJAEHCTBUE 3apsAlO0B, ACUCTBUSA IJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOAECHCTBUE MATHUTOB, JIEHCTBHE MAarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsT MHIIYKIIKSI) 110 OIMCAHMIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKHUX SBICHUH B OKPY)KalolleM MHUpE, B TOM
yrcie GU3NIECcKue IBJICHUS B IPUPO/E: IOBEPXHOCTHOE HATSHKEHUE U KAITWIIJISIPHBIC SIBJICHUS B
npUpoje, KpUCTaJUIbl B IPUpoJe, n3nyueHue CojHLa, 3aMep3aHue BOJ0EMOB, MOPCKHE OpHU3EbI,
o0pa3oBaHME POCHI, TYMaHa, HHEsl, CHETa, JIEKTPUIECKHUE SIBICHUS B aTMOC(]epe, AIEKTPUIECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOE IoJie 3eMJH, Apeiid MOI0COB, pojb MAarHUTHOTO TOJS JUIS
JKU3HH Ha 3eMiie, IOJIIPHOE CUSTHHE, TIPH 3TOM NEPEBOAUTH NPAKTHUECKYIO 3a7jady B yueOHYIO,
BBIJICJISATH CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKHM) (PU3NUYECKUX SIBICHUIL;

ONKCHIBATh H3YyYEHHBIC CBOWCTBA TeNl M (U3MYECKUE SBICHUS, HCIONB3Ys (QHU3HUYECKHe
BEJIMYMHBI (TEMIIEpaTypa, BHyTPEHHSISI SHEPTHsI, KOIMYECTBO TEIUIOTHI, yAEIbHAS TEMIIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIoTa TUIABJICHUS, yJelbHasl TEeIuioTa MapooOpa3oBaHus, yiAeiIbHas
TEIIOTa CrOpaHHs TOIDIMBA, KOI(D(QUIMEHT TIOJNE3HOTO JeWCTBHUS TEIUIOBOH MAIUHEI,
OTHOCHUTENbHAS BIIQXHOCTh BO3/AYyXa, OJJEKTPHUUECKUH 3apsl, CHia TOKa, JIIEKTPUIECKOE
HanpsDKEHUE, CONPOTHUBIICHHE NMPOBOJHUKA, YAEIbHOE CONpPOTHBICHUE BEIIECTBa, pabora u
MOIIHOCTb 3JEKTPHUUECKOr0 TOKa), PU OMHMCAHUX MPABHIBHO TPAKTOBATH (DU3UYECKUN CMBICI
MCIIOJIb3YEMBbIX BEJIMUMH, 0003HAUYEHUsI U €AMHUIBI (PU3NYECKUX BEINYHH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JaHHYI0 (DU3NYECKYIO BEJIMUMHY C JPYTMMH BEIMYMHAMH, CTPOWUTH Tpaduku
M3yYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (DPU3UYECKUE SIBICHHUS M IPOIECCHI, UCIONbL3YyS OCHOBHBIC
TOJIOKEHUSI ~ MOJIEKYJSIPHO--KMHETUYECKOW  TEOPHUH  CTPOEHHUS  BEIIECTBA,  IPUHITUI
CYTIEPTIO3HIINY TIOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHS 3apsaa, 3akoH Oma s
ydacTka I1enu, 3akoH Jhxoyis—JleHma, 3akoH COXpaHEHHWS JHEPTWH, MPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATh €70 MATEMaTHIECKOE BRIPAKEHUE;
OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOWMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE CHUTyalui
MPAKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPUUYNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe n3 1—2 JOTHYECKHX IIaroB C OMOpPOH Ha 1—2 M3yYeHHBIX CBOWMCTBA (PH3MUECKHUX
SIBJICHUH, (DU3UIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3a1aud B 2—3 NOCHCTBUS, MCIONB3Yysl 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIUE
¢u3nuecKue BEJMYHMHBL Ha OCHOBE aHAIW3a YCJOBHUS 3a[Jaud 3allMChIBAaTh KPAaTKOE YCIOBHE,
BBIABIISITH HENOCTATOK MJaHHBIX MUl pelleHHWs 3adadd, BBIOMpAaTb 3aKOHBI U (OPMYIIBL,
HEoOXoauMble Ui €€ pelIeHHus, MPOBOAUTH Pacu€Thbl U CPaBHUBATH IOJyYCHHOE 3HAYCHHE
¢du3nUecKol BENMMYMHBI C U3BECTHBIMU JaHHBIMUY;

pacmo3HaBaTh MTpPOOJIEMBI, KOTOPhIE MOXHO pEHINTh NpPHU TOMOIIN (UINIECKHX METOJOB,
UCTIONIB3YSl ONKCAaHUE HCCIEAOBaHMs, BBIACTATH MPOBEpPSAEMOE NPEAINOIOKECHUE, OIICHUBATDH
MPaBUIIBHOCTH MOPSAKA MTPOBEICHHS UCCIIEIOBAHUS, JICTIaTh BHIBO/IBI,

MIPOBOJIUTH OIBITH TI0 HAONIOACHWIO (DM3WYECKUX SIBICHWA WIH (DU3MYECKUX CBOMCTB Tel
(KanuJUIIpHBIC SIBIICHUSI, 3aBHCUMOCTH IaBJICHHS BO3[yXa OT €ro o0bEMa, TeMmIeparypsl,
CKOPOCTH TIpoIlecCa OCTBIBAaHHMS M HAarpeBaHMs MPH H3IYyYEHWH OT IIBETa H3IyYaroulcH
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOABI OT TEMIIEPATYPhl >KUIKOCTH U
IoIAaAN €€ TOBEPXHOCTH, DIEKTPU3AlMS TeN U B3aWMOJCHCTBUE DJICKTPHUUECKHUX 3apsjioB,
B3aUMOJICHCTBUE TIOCTOSHHBIX MArHMTOB, BH3yalW3allMs MAarHUTHBIX TIOJNEH MOCTOSHHBIX
MarHuTOB, JCUCTBHsSI MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM, CBOWCTBA DJIEKTPOMATrHHUTA,
CBOWCTBA  JJICKTPOJBHraTreisl IOCTOSHHOTO  TOKa):  (OpMyJIMpoBaTh  MpOBEpsieMbIe
NPEAIOIOKEHHS, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO O0OPYAOBaHHSA, OMHCHIBATH XOJ
ombITa 1 GOPMYITHPOBATH BEIBOIBI;

BBITIONHSTh TPSIMBIE M3MEPEHHS] TEMIEPaTyphl, OTHOCHUTEIBHON BIAKHOCTH BO3yXa, CHIIBI
TOKa, HAMNPSOHKEHHWS C FWCIIOJNIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATYUKOB (PH3HMUECKUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJIaHHON aOCOJIFOTHOM MOTPEIIHOCTH;
MPOBOJIUTH HCCIIEJIOBAaHNE 3aBUCUMOCTH OJIHOW (PH3MYECKON BENWYMHBI OT JpPYroil ¢
WCTIONb30BaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH COIMPOTHBIICHHS MPOBOJHUKA OT €ro
JUTHHBI, TUTOIIA/IA TIOTIEPEYHOTO CEUYCHUS U yIEIHHOTO CONPOTHUBIICHHS BEIIECTBA MPOBOIHUKA,
CWJIBI TOKa, WIYIIErO Yepe3 IMPOBOJHHUK, OT HAINPSHKEHUS Ha IMPOBOIHHKE, HCCIIEIOBaHHE
MOCIIEIOBATENIFHOTO ¥ MApPAJUIENIbHOTO  COEAWHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
WCCIIeIOBaHNE, COOMPATh YCTAHOBKY M BBITIOTHATHh U3MEPEHHS, CIIEAYS MPEI0KEHHOMY TUIaHY,
(UKCHPOBaTh PE3yNbTAThl TOJYYSHHON 3aBHUCHMOCTH B BUIE TaOmWI[ W TpadUKOB, IenaTh
BEIBO/IBI IO PE3yJIbTaTaM HCCIIEJOBAHNUS;

MPOBOJMTH KOCBEHHBIE H3MEPEHUS] (PU3NIECKUX BEIMUNH (yIIeNbHAs TEINIOEMKOCTh BEIIECTBA,
COTPOTHBIICHHE TPOBOJHKKA, pad0Ta W MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHHUPOBATh
WU3MEPEeHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEAIOKEHHOW HHCTPYKIINH, 1
BBIUMCIISITh 3HAYCHHE BEJTMYUHBL;

coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acHOCTH MpU paboTte ¢ 1abopaTopHbIM 000PYIOBAHUEM;
XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOpOW Ha WX ONMUCaHHs (B TOM YHMCIE: CHCTEMa OTOIUICHHsS JIOMOB, TUTPOMETp, HapoBas
TypOWHa, aMIiepMETp, BOJIBTMETP, CUETUHK DIIEKTPUIECKOW DHEPTHH, dIEKTPOOCBETUTEIbHEIC
MpUOOPHI, HarpeBaTeNbHbBIE AIEKTPONPHOOPHI (TPUMEPHI), INEKTPUIECKHE TPEAOXPAHUTEINH,
AJNIEKTPOMArHHUT, 3JIEKTPOJBUraTeNlb IOCTOSHHOTO TOKa), WCIONB3ys 3HAHWS O CBOHCTBax
bu3NYeCcKuX SBJICHUIH U HE0OX0AUMbIe (PU3NYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENbHBIE MPHOOPHI MO0 CXeMaM H
CXEMaTHYHBIM PHCYHKaM (SKUJIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETP, THIPOMETP,



JIBUTATEh BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTAT), COCTABIISTh CXEMbI IICKTPUUECKUX
Ienel ¢ MoCeI0BaTeIbHBIM U TapajlIeIbHBIM COCTUHEHUEM JIEMEHTOB, pasindasl YCIOBHBIC
0003HAYCHUS DIIEMEHTOB AJICKTPUUCCKUX IICTICH;

MIPUBOIUTH MPUMEPHI (HAXOIUTh MHPOPMAIHIO O MPHUMEpPax) MPaKTHIECKOTO MCTIOIh30BAHUS
(hM3UYeCcKNX 3HAHUH B TTOBCETHEBHOM KU3HHM IS 0OecTiedeHUs 0€30TaCHOCTH IIPH 00paIeHuH
¢ mpubopaMH W TEeXHWYECKHMH yCTPOWCTBAMH, COXPaHEHHUS 370POBbSI U COONIONEHUS HOPM
HKOJIOTHUYECKOTO TTOBEIEHUS B OKPYIKAIOIIEH Cpe/ie;

OCYIICCTBIATh IMOUCK WH(pOpMarmu (U3MUYECKOro cojaepkaHus B HHTepHETe, Ha OCHOBE
UMEIONINXCS 3HAaHWA W TyTEM CPaBHEHUS JOTOJIHHUTEIBHBIX HWCTOYHUKOB BBIIEISTH
WH(POPMAITHIO, KOTOpAst SBISIETCS MPOTHBOPEUYNBOMN WM MOXKET OBITh HEJJOCTOBEPHO;
UCIIOJb30BaTh TIPY BBHIMOJIHCHUU YYEOHBIX 3alaHduil HAy4YHO--TIOMYJIPHYIO JIUTEPATYpPY
(U3MYECKOTO COJepXKaHMS, CIPABOYHBIC MaTEpHalibl, pecypchl ceTu VIHTepHET, BiIaueTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHus MH(DOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCEMEHHBIE M KPATKHE YCTHBIE COOOIIEHus, 00001Iast HHPpOpMAaIHio
U3 HECKOJIbKUX HCTOYHUKOB (1)I/I3I/I‘ICCKOI“O COJZCpKaHuA, B TOM YHCJIC HY6JII/I‘IHO npeacCTaBJIsATh
PE3YIbTAThI HpOGKTHOP'I HJIn I/ICCJ'IGILOBEITCHLCKOI\/'I ACATCIIBHOCTH, IIpU OTOM TI'PaMOTHO
WCIIOJIb30BaTh M3Y4YCHHBIN MOHATHHHBIN anmapar Kypca (U3MKd, COMPOBOXKAATH BHICTYIICHHE
Mpe3eHTalne!;

TIPH BBITIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEAOBAHUN (PM3NUECKUX TPOIIECCOB PACTIPENEIATh
O6$I3aHHOCTI/I B Irpynre B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJadaMiu, CJICAUTH 3a BBIIIOJITHCHHUEM
IUTaHa JIECHCTBUH W KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATh COOCTBEHHBIH BKIIAJ B
ACATCIIBHOCTE  I'PYIIIbI, BBICTPpAMBAaTh KOMMYHHUKAaTHUBHOC B3aHMOI[eﬁCTBHC, IIPOABJIAA
TOTOBHOCTh pa3peiaTh KOH(OIUKTHL

K koHIy 00yueHust B 9 KJacce npeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKATh
c(hOpMHUPOBAHHOCTh Yy 00YUAOLTUXCS YMEHUM:

WCIIOJIB30BaTh MOHSTHUS: CUCTEMA OTCUETA, MaTepUalibHas TOUKa, TPACKTOPHS, OTHOCUTEILHOCTD
MEXaHW4YeCKOro  JBWXKEHHus,  nedopmarus  (ympyras, IlacTuyeckas),  TpEHHe,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTh M TIEPErpy3KH, LEHTP TSHKECTH, aOCOIFOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEP/OTO TeJa, PABHOBECHE, MEXaHUUECKHE KOJICOAHNUS 1 BOJTHEI,
3BYK, HH(PA3BYK H YJIBTPa3BYK, 2JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JaIbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS | MOTJIONIEHHS, alb(a-, OeTa- 1
raMMma-u3y4eHHs, H30TOIIb, siepHast JHEPreTHKa;

pasnuyath SBICHUS (paBHOMEpHOE W HEPaBHOMEpPHOE NPSMOJHMHEHHOE JIBHKCHUE,
PAaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBW)KEHHE, CBOOONHOE TMaJieHHe Tell, PaBHOMEpPHOE
JIBIDKCHUE I10 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTHBHOE IBIDKCHHE, KoiieOaTenbHOe
JIBIDKCHUE (3aTyXarolle W BBIHY)KICHHBIC KOJICOAHMs), PE30HAHC, BOJHOBOE JIBIKCHHE,
OTpakeHHEe 3BYyKa, NPSAMOIHMHEHHOE pPAaCIpOCTPaHEHHE, OTPAKEHHE W MPEIOMIICHHE CBETa,
NOJIHOE BHYTpPEHHEE OTpPaKCHHE CBETa, Pas3lioKeHHE OeIoro CBeTa B CIEKTP M CIIOXKEHHE
CIIEKTPAIILHBIX I[BETOB, JHCIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTH, BO3HHKHOBEHHE
JMHEHYaToro CIEeKTpa HW3ITy4YeHUs) MO ONHMCAaHMIO MX XapaKTepHBIX CBOMCTB W Ha OCHOBE
OITBITOB, IEMOHCTPHUPYIOIIHX JTaHHOE (PU3NYECKOE SIBJICHHE;

pacro3HaBath MPOSBICHUE M3YYEHHBIX (M3UYECKUX SIBICHUI B OKpYyKaroleM Mmupe (B TOM
yrcne (QU3NYecKre SBICHUS B MPHUPOC: MPHIMBBI U OTJIMBBL, JBIKeHHE TU1aHeT CONHEYHOM
CUCTEMBI, PEaKTHBHOE JBIDKEHHE JKHBBIX OPTraHM3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsiCeHUE, CeliCMUYecKrue BOJHBI, I[yHaMH, 3XO, LIBETa TeJ, ONTHYECKHE SIBJICHHS B
npupojae, OHOJIOTHYECKOe [EHCTBUE BUAMMOIO, YILTPA(QHOIETOBOTO H PEHTICHOBCKOI'O
M3JTy4YeHUH, eCTECTBCHHBIH paJWOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJAHOAKTHBHOE
M3JIy4eHHE MPHUPOAHBIX MHUHEPAJOB, ACWUCTBHE PAaJHMOAKTHBHBIX H3IyYE€HHH Ha OpraHu3M
YeNoBeKa), IPU 3TOM IEPEBOAUTE MPAKTUYECKYIO 3a1auy B Y4eOHYIO, BEIIENATh CyLIeCTBEHHbIE
cBOMCTBa (MpU3HAKH) GU3NUECKUX SIBICHUIA;



OIMCHIBATh W3y4YEHHBIC CBOMCTBA Ted M (U3MUECKUE SBICHHS, WCIONB3Yysd (QHU3NUecKue
BEJIMYMHBI (CpEeIHssI 1 MTHOBEHHAsI CKOPOCTb TeJ1a IIPU HEpaBHOMEPHOM JBMKEHHHU, YCKOPEHUE,
IepeMeleHNe, IyTh, YIJO0Bas CKOPOCTb, CHJa TPEHHs, CHJa YINPYIOCTH, CHJa TSDKECTH,
YCKOpPEHHE CBOOOAHOTO MAaJCHHs, BEC Teja, UMIYJIbC TENa, UMILYJIbC CHJIBI, MEXaHHUYECKas
paboTa M MOIIHOCTH, IOTEHLMANbHAST SHEPTUs Teja, MOAHATOIO HaJl IOBEPXHOCTHIO 3€MIIH,
NOTCHIMAIBHAS 3HEPTHsl CXKATOW MPYKUHBI, KUHETUUECKasl SHEpPIus, IOJHAs MEXaHW4IecKas
SHEPrusi, NEePUOA M YacToTa KOJeOaHWM, UIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTeNlb MPEIOMIICHUS CPEIbl), IPU ONMCAHUM NPaBHJIBHO TPAKTOBAThH
(bu3NUECKUil CMBICIT UCHOJBb3YEMbIX BEIMYMH, 0003HAYECHUS U €AUHUIBI (PU3NUECKUX BEIUYMH,
HaxoIuTh (POPMyYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3MUYECKYIO BEIMUYMHY C APYTMMH BEJIMYHHAMH,
CTPOUTH rpa)uKu U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH;

XapaKTepH30BaTh CBOWCTBAa Tes, (U3UYECKUE SBICHHS M IPOLECCHl, HCIONb3YS 3aKOH
COXPAHEHHs 3HEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHLUI CYIIEPIIO3ULNN CHJI, TPUHIIMII
OTHOcUTENbHOCTH [lammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI
OTPaKCHMS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAaCCOBOTO YHCEN IPH
ANEPHBIX PEaKUUsAX, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHUCBHIBATH €TO
MaTEeMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUYECKHE MPOILECCH M CBOWMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE CHUTyalui
MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIIBIATH IPUYMHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTD
0o0BsicHEeHHE W3 2—3 JOTUYECKHX IIaroB C OMOPOA Ha 2—3 WM3YyYEHHBIX CBOWMCTBA (PH3MUECKHUX
SBIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

pelaTh pacy€THbIE 3aJaur (OMUPAIOIIHecs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), HCTIOJIb3YsI 3aKOHbI
1 (GOpMyIbl, CBSI3bIBalONIME (U3IMUECKUE BEIMYMHBI: HA OCHOBE aHANM3a YCIOBHUS 3aladd
3alUCHIBATh KPAaTKOE YCIOBHE, BBISIBIATh HEAOCTAIOUINE WM W30BITOUYHBIC TaHHBIE, BBIOMPATh
3aKOHBI M (opMyJbl, HEOOXOAWMBIE MJisl PEIICHHs, NPOBOAUTH pacu€Thl M OICHUBATH
PEaTMCTUYHOCTD MOJTyYEeHHOTO 3HAUCeHUS (PU3MYECKOI BETMUYHHEL,

pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOMKHO PEIIUTh HPU MOMOIIM (PU3UYECKUX METOJOB,
UCIIONIB3YSl ONKCAaHUE HCCIEAOBaHMs, BBIACTATH MPOBEPSEMOE MPENNOIoKEeHHE, OICHUBAThH
NPaBUIBHOCTh TOPSJKA MPOBEICHHS HCCIENOBAaHMs, JelaTh BBIBOIBI, WHTEPIPETUPOBATH
pe3yibTaThl HAOIOJCHUH U OIIBITOB,

NPOBOJMTH OIBITHl MO HAONIOACHUIO (U3MYECKHX SIBICHUNH WM (PU3NYECKUX CBOUCTB TeEJ
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs SHEPTUH, 3aBHCUMOCThH IEpHOAA
KoJIeOaHUH TPYKUHHOTO MasTHHKA OT MacChl Tpy3a M >KECTKOCTH MPYKUHBI M HE3aBUCHMOCTD
OT aMIUTUTYIIBI MaJIbIX KOJeOaHWH, MPSIMOJIMHEWHOE pPacHpOCTpaHEHHE CBETa, Pa3JIOKEHHE
0enoro cpera B CHEKTp, U3yYEHHE CBONCTB M300pa)KCHUS B TUIOCKOM 3€pKajie M CBOWCTB
M300pakeHUsT TpeaMeTa B coOuparolned JiMH3e, HaOJIOACHHWE CIUIOIIHBIX W JIMHEHYAThIX
CIIEKTPOB HM3IYyUYCHHS): CaMOCTOATENILHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyZI0BaHMsI, OITUCHIBATH XO/I OTIBITA H €0 Pe3yJIbTaThl, HOPMYIHPOBATH BEIBOIBI;
NPOBOAMTH NPH HEOOXOIMMOCTH CEPHIO IMPSIMBIX M3MEPEHHUH, Olpenenssi cpelHee 3HaueHHe
n3MepsieMoll BennurHb ((POKyCHOE paccTosiHHe cOOMparoliell JTHMH3bI), 000CHOBBIBATH BBHIOOD
croco0a n3MepeHus (M3MEPUTEIBHOTO PUOopa);

NPOBOJMTH MCCIEJOBAHME 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C HUCIOJIb30BAHHEM MPSMBIX
M3MEpEeHHi (3aBUCUMOCTD IITH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABIKEHHH 0€3 HauaJIbHOM
CKOPOCTH, TIepro/ia KoJeOaHii MaTeMaTHUECKOT0 MAasITHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJIa
OTpPaKeHMsI CBETa OT yIVIa MaJCHUS W yIiia NpeJOMJICHHUs] OT yrja MajeHus): IUIaHupOBaThb
MCCIIEIOBAaHUE, CAMOCTOATENILHO cOOMPATh YCTAaHOBKY, (PUKCHPOBATh pe3ysIbTaThl MOTYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BUAE TaOnuL U TpaduKoOB, JenaTb BBIBOABI 10
pe3yibTaTaM UccieI0BaHus;

MIPOBOJINTH KOCBEHHBIE U3MEpEHHS (PU3NUECKUX BEITUUUH (CPEIHSS CKOPOCTh H YCKOPEHHE Tela
IpU PaBHOYCKOPEHHOM IBHXKEHHH, YCKOPEHHE CBOOOJHOTO MaAeHHs, KECTKOCTh NPY>KUHBI,
K03(pPULIMEHT TPEHUSI CKOJNBXKEHUS, MEXaHHuecKasi padoTa U MOIIHOCTb, YacTOTa U MEPHOJ



KOJIeOaHUM MaTeMaTHYeCKOTO U TPYKUHHOTO MAasSTHUKOB, ONTHYECKas CHJa COOMpAroIIei
JIUH3BI, PAJMOAKTUBHBIA (JOH): TUIAHUPOBATH HM3MEPEHHS, COOMPATh SKCIECPUMCHTAIBHYIO
YCTaHOBKY W BBITIOJNHATh HU3MEPEHHUS, CJICHys TMPEUIOKCHHON WHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIWYMHBI W aHAIM3UPOBATHh IMOJYYCHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOMN
MOTPEITHOCTH U3MEPCHUH;

co0JIroIaTh TpaBHyIa TEXHUKH O0€30TIACHOCTH TIPH padoTe ¢ T1abopaTopHBIM 000pyIOBaHUEM;
pa3ianuaTh OCHOBHBIC NPU3HAKM HM3YyUYCHHBIX (DU3MYCCKUX MOJENel: MarepuanbHas TOYKa,
a0COIIOTHO TBEPJIOE TENO, TOYCUHBIN UCTOUYHHUK CBETA, Iy, TOHKAsS JTMH34, IUTAHETAPHAS MOJIC)b
aToMma, HyKJIOHHAsi MOJIeNTb ATOMHOTO SI7Ipa;

XapaKTepPU30BaTh MPUHIIUIEI JICHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C
OTOpOH HAa WX omHcaHus (B TOM YHCJE: CIUIOMETp, JATYMKH IOJIOKCHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 3XOJIOT, OYKH, IEPHUCKOI, (oToamnmapar, ONTHYECKUE CBETOBOJPI,
CIIEKTPOCKOT, JI03UMETp, Kamepa BuiibcoHa), UCTIONB3ys 3HAHWS O CBOMCTBaX (DU3MUECKUX
SIBIICHUI 1 HEOOXOAMMBIC (PH3MUECKUEe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMAaTUYHBIC PHUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTEIbHBIX TNPUOOPOB M TEXHOJOTHMYCCKUX IIPOIECCOB IMPH PEHICHUH y4eOHO--
MPAKTHYECKUX 3a]1a4, ONTUICCKUE CXEMBbI JIJIsl IOCTPOCHUS M300paXKCHHH B IJIOCKOM 3epKalie U
coOuparolel JInH3e;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMAIHIO O TpUMepax) MPaKTHYECKOrO UCIOJIb30BAHUS
(hU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HHM I 00ecrieueHrs 0€30MacHOCTH IPU 00paLCHUH
¢ npubopaMHM M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 370POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO ITOBEICHHUS B OKPYKAIOIICH cpelie;

OCYIIECTBIATH MOUCK MH(popMarmu pusndeckoro cojepkanusi B THTepHeTe, caMOCTOATEIEHO
(bopMyIHpYys MOUCKOBBINA 3alpoOC, HAXOMUTh MYyTH ONMPEIEICHHs TOCTOBEPHOCTH TOTYUYCHHON
UHQOPMAITUH HA OCHOBE UMCIOIIUXCS 3HAHUHN H JOTIOTHATEILHBIX UCTOYHHKOB;

UCIOJb30BaTh IIPY BBIMOJIHEHWH YYeOHBIX 3alaHuil HAy4YHO--TIOMYJBIPHYIO JIUTEPATYpPy
(GU3NYECKOTO COJEPXAHUsS, CIPABOYHBIC MaTEPHUANbl, pecypchl ceTd VIHTepHEeT, BIaaeTh
npuéMaMy KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUK W3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO,

CO3/1aBaTh COOCTBEHHBIC MMHUChMEHHBIC U YCTHBIC COOOIICHMsS Ha OCHOBE HH(pOpMamuu u3
HECKOJIbKMX HCTOYHHMKOB (DU3MUYECKOTO COACPIKAHUS, MYyOJUYHO MPEJACTABIATh PE3YJIbTAThI
MPOEKTHOW WM HMCCIICIOBATEIbCKON JIEATSILHOCTHA, IPH 3TOM TPAMOTHO HCIIOJb30BaTh
W3yUYCHHBIN MOHITUIHBIN anmapar u3y4aeMoro pasjena GU3uKY U COPOBOXKIATh BRICTYILICHHE
npe3eHTanuei ¢ yaéToM 0cOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KosunuyecTBO yacon DIeKTPOHHBIE
Ne HanmenoBanue
n/ a37€JI0B U TeM (undposrie)
e Beer  Kontposibn IIpakTuveck  ofpasoBaTe/bHbIE
n NPOrpaMMbI
porp () ble padoThl He padoThbl pecypcebl

Paspeu 1. ®uznka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro MUpa

11

bub6nmmoreka [IOK
2 https://m.edsoo.ru/7f416
194

®usuka - HayKa o
pupoie



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

PusHIeCKIe bubmuoreka IIOK

1.2 VSHHCCRH 2 https://m.edsoo.ru/7f416
BEJIUYHHBI

194

EcrecTBenHOHAYYH bubmmorexa [IOK

1.3 BII METOJI 2 https://m.edso00.ru/7f416
[TO3HAHUS 194

Uroro no paznerny 6

Pasnea 2. [lepBoHayaabHb

1€ CBC/ICHHUA O CTPOCHUM BeLIECTBA

Crpoerie bu6nmoreka [JOK

2.1 P 1 https://m.eds00.ru/7f416
BEII[ECTBA

194

JBmxeHue u bubmmnoreka [IOK

2.2 B3aUMO/ICHCTBHE 2 https://m.edsoo.ru/7f416
YaCTHI] BeIlleCTBa 194
ArperaTHble bubmmorexa [IOK

2.3 COCTOSIHUS 2 https://m.edso00.ru/7f416
BEIECTBA 194

Hroro mo paznemy 5

Paznen 3. /IBu:keHue u B3a

HMO/IEHCTBHE TeJl

MexaHu4deckoe bubmorexa [IOK
3.1 3 https://m.edso00.ru/7f416
JBIDKEHUE
194
MHepIiL. Macea bubaunoreka IIOK
3.2 P, ’ 4 https://m.edso00.ru/7f416
IJIOTHOCTH
194
bubmmoreka LIOK
3.3 Cuna. Bune! cun 14 https://m.edsoo.ru/7f416
194
HUroro mo paznemy 21

Paznen 4. laBnenne TBEPA

JlaBnenue.
Ilepenaua
JTABJICHUS

4.1
KUAKOCTAMHU U
razamu

JlaBnenue
KUJIKOCTH

4.2

TBEPABIMU TEJIAMH,

bIX Te€JI, JKHIKOCTEH M ra3oB

bubmuoreka LIOK
https://m.edsoo.ru/7f416
194

Bu6nuoreka [JOK
https://m.edsoo.ru/7f416
194



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

Artmocdeproe bu6mmoteka [IOK
4.3 o - 6 https://m.edsoo.ru/7f416
JIaBJICHUE
194
JleiicTBue
ocC 434 Ha bubnunoreka [IOK
44 ROAROCTHHTAIAH 7 1 3 https://m.edsoo.ru/7f416
norpyx&HHOE B
194
HUX TEJIO
Uroro no pazneny 21

Pasnes 5. PaGoTta u MomHOCTD. JDHeprus

Pabora 1 bu6nmoreka [JOK
51 abota 3 1 https://m.edso0.ru/7f416
MOIIIHOCTh
194
pocTiie bubmuoreka LIOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHH3MBbI
194
M « Bu6nnoreka [JOK
5.3 exartecka 4 1 1 https://m.edso0.ru/7f416
SHEpTus
194
Hroro mo paznemy 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO
YACOB I10 68 3 12
I[IPOI'PAMME
8 KJIACC

KonuyecTBo yacoB DJIeKTPOHHBIE
Ne HanmenoBanue (mupoBbie)
n/ Pa3ieI0B H TEM Bceer Koutpoabn IIpakTuyeck 00pasoBaTe/bHbIE
n TPOrpaMMel 0 ble padoThl He padoThbl pecypebl
Pazpgen 1. TenJioBble siBJeHUus
Crpoenue u bubnuoreka LIOK
1.1 CBOWCTBA 7 https://m.edsoo.ru/7f4181
BeIlleCTBa ce
TerIoBbe bubmuoreka LIOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOTIECCHI ce
Wroro no pazneny 28

Paznen 2. DaekTpuyecKkre 1 MATHUTHbIE SIBJIEHUS
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DIeKTpUYeCcKue

3apsbl. Bubmuorexa LHOK
2.1 3apspkeHHbIe Tena 7 1 https://m.edso0.ru/7f4181
" UX ce
B3aMMO/ICHCTBHE
ITocTosTHHBIN bu6nmoreka [JOK
2.2 ANIEKTPUYECKHUN 20 1 7 https://m.edso0.ru/7f4181
TOK ce
MarHiTHbe bu6nmoreka [JOK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBJICHUS co
S EKTDOMA bubmnoreka LIOK
2.4 JICKTPOMATHHTH 4 https://m.eds0o.ru/7f4181
ast MHTy KIS ce
Hroro mo pasneny 37
PesepBHOE Bpemst 3
OBIIEE
KOJMYECTBO
YACOB 10 68 3 14.5
[TPOT'PAMME
9 KJIACC
Ne HanMeHOBARME KoanuyecTBO yacon ZJ:;ITN[:;):I:;M
n/ Pa3aeIoB u Tem Bcer KOHTpOJIbH HpaKanecx 06pa3OBaTeﬂL]{L]e
n MporpamMMel 0 ble padoThl He padoThbl pecypebl
Pazgen 1. Mexanuueckue siBJeHUsI
1\/}[5;2(1:}1;1;1:;1(06 bubmmoreka LIOK
11 A 10 1 https://m.edsoo.ru/7f41a4
CITIOCOOBI €ro 26
OIUCAHHS =
BzaumoneiictBue bubmmorexa [IOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a4
Ten 26
3AKOHbI bubmuoreka LIOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXPaHEHUs 26
Hroro o pasneny 40

Pa3nen 2. MexaHn4YecKHe K0JIe0AHUA U BOJTHBI
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Mexanudeckue Bu6mmoreka IJOK
2.1 XAHITACCKH 7 https://m.edsoo.ru/7f41a4
Kosie0aums
a6
Mexanuueckue bubanoreka LIOK
2.2 8 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Uroro no pazneny 15

Pa3znen 3. DiaekTpOMarHuTHoe moJie U 3J1eKTPOMATHUTHbIE BOJIHbI

DIIeKTPOMarHUTH Bu6morexa LOK
oe Tose u
3.1 6 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH 26
bIC BOJTHBI =
Hroro mo paznemy 6

Pa3nen 4. CBeToBbI€e IBJCHUSA

3aKOHBI Bu6nnoreka [JOK

4.1 pacnpocTpaHeHHs 6 https://m.edsoo.ru/7f41a4
cBeTa a6
JIun3b1 1 bubnuoreka LIOK

4.2 ONTHYECKHUE 6 https://m.edsoo.ru/7f41a4
mpuOOpHI a6
Paznoskenue Bu6nnoreka [JOK

4.3 Oeoro ceera B 3 https://m.edsoo.ru/7f41a4
CIIEKTP a6

HUroro mo paznemy 15

Pa3nen 5. KBanToBbIe SIBJICHUA

Ucnyckanue u

bubmmoreka LIOK

5.1 MOTJIOLEHHE 4 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
Crpoere bubmuoreka LIOK
5.2 p 6 https://m.edsoo.ru/7f41a4
aTOMHOTO sIJIpa
a6
SeniLIe bubmmoreka LIOK
5.3 sep 7 https://m.edsoo.ru/7f41a4
peakuuu
a6
Wroro no pazneny 17

Paznes 6. [loBTOpHUTEIHHO-000011IAI0IIHIT MOTYIb

IToBTOpEHUE 1
000011eHne
CoJIepKaHMs

6.1

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
a6
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Kypca QU3HKH 32

7-9 xnacc
Uroro no pazneny 9
OBILEE

I[MTPOI'PAMME




		2025-02-12T10:47:01+0300
	Емельянова А.М.




