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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKKM Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00ydaronuxcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKONbKY (HU3ndyeckue 3aKOHBI JIEKAaT B OCHOBE MIPOILIECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henn wusyuyenus (U3MKK Ha YpOBHE OCHOBHOTO OOIIEro 00pa30oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienus Poccuiickoit @enepanuu (poToKoia OT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA U (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OINUCHIBATh U OOBICHATh (DU3MUECKUE SIBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOIIONATh MPHUPOIHBIC SBICHUS M BBITIOIHATE OIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlICHUBaHUE MHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus B 9 kiacce — 102 yaca (3 gaca B HeZeo).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HKE MEepPEUeHb JTa00pPaTOPHBIX padoT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa JKCIICPUMCHTAJIbHBIX 38,,[[21HPII>1, npeaiiaraCMbiX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/I3I/IK€.



COAEPKAHHUE OBYYEHUS
9 KITIACC

Pa3znen 1. Mexanuveckue siBJ1eHUsl.

Mexannueckoe  nBuwkeHue. MarepuanbHas — Touka. Cucrema  oTcuéTa.
OTHOCHUTENBPHOCTh ~MEXAaHWYECKOTO0  JIBUKEHHS. PaBHOMEpHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHomepHOoe mnpsiMoiauHeiHOe nBUxkeHHe. CpenHsis M MIHOBEHHas
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHOyckopeHHOE TIpsiMoIMHelHOe aBkeHne. CBOOOAHOE MajicHueE.
OmnbiTel ["anunes.

PaBHOMepHOE nBMKEHME MO OKpykHOCTH. Ilepuon u yacrtora oOpaleHus.
JIuneiiHas u yriaoBasi CKOpOCTU. LIeHTpocTpeMUTEIEHOE YCKOPEHUE.

IlepBeiit 3akoH Herotona. Bropoit 3akoH Hserorona. Tpernit 3akon HerortoHna.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWJIa TPEHMSI CKOJIbKEHUSI, Cuja
TPEHUSI TTOKOS, IPYTUE€ BUbI TPCHUS.

Cwuta TSDKECTH Y 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUSI.
JBmxenue mianetr Bokpyr Connima. IlepBas kocmMuueckasi ckopocts. HeBecoMoCTh U
neperpys3Ku.

PaBHoBecue MarepuanbHOM TOuku. AOcomoTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3MeHenwe wummynbca. MMmoynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanndeckasi pabota ¥ MOUTHOCTb. PaboTa cuil TSXKECTH, yNpyrocTd, TPEHUS.
Cesa3p oHeprun W pabotrel. [loTeHnmanbHas »HEprusi Tena, MOMHITOTO Haj
MTOBEPXHOCTHIO 3eMJiH. [loTeHImanbHass SHEprust CKaToh NpyKUHbL. KuHeTndeckas
sHeprusi. TeopemMa O KHHETHYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTHH.

JHemoncmpayuu.

1. HaGmronmenne MeXaHWYECKOTO [BIDKCHHS Tella OTHOCHTEIBHO pa3HBIX Tel

OTCYETA.

2. CpaBHeHHME TIyT€l W TPAEKTOpUW [BUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKoOpoCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.
HccnenoBanre npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela M0 OKPY>KHOCTH.

HabGmronenne MeXaHWYECKHUX SBJICHHUH, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHTEIBHO
KaOuHeTa (PU3UKHU.

7. 3aBHCUMOCTb YCKOPEHHS TE€JIa OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHJIBI.
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10.
11.
12.
13.
14.
15.
16.

HaGmronenue paBeHCTBaA CHII IIPU B3aUMOJEHCTBUM TEI.

N3Mmenenue Beca Teia Ipu yCKOPEHHOM JIBUKECHUU.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUH NTPU B3AUMOJICHCTBUU TEN.

CoxpaHeHne UMIyJIbca MPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa IIPU A0COIIOTHO YIIPYTroM B3aUMOJEHCTBUU.
HaGnionenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKON 3HEepruu Npyu CBOOOTHOM NaJACHHUH.

CoxpaHeHrne MEXaHWYECKOW HSHEpPruM MpU JABWKEHUU Tella MOJA JEHCTBHEM
IIPY>KUHBI.

Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTta Ui pa3roHa H JAJIBHEUINEr0 pPaBHOMEPHOTO
JIBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenue CpelHel CKOPOCTH CKOIBKCHUS OpycKa WIIM JBWIKEHUS IIapuKa
110 HAKJIOHHOM TTOCKOCTH.

OnpeneneHue yCKOPEHUs Tejla TIPH PABHOYCKOPEHHOM JIBIJKEHUHU  I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TyTH OT BpPEMEHH TIPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciau MpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HadaIbHON
CKOPOCTH IIYTH OTHOCSITCS KaK psAJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHU OJINHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAJILHOTO
JaBJICHUSI.

Omnpenenenue kodphureHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUU Teja O
TOPU30HTAIBHOU MMOBEPXHOCTH.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH MPHU MOABEME TPy3a C UCTIOTB30BAHUEM
HETOJIBIDKHOTO U TTOJABMYKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 2. Mexannuyeckue KoJjie0aHus U BOJTHBI.

KonebarenpHoe aBuxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUMN: MEpUO,
4acToTa, aMIUIATyJda. MaremaThdecKnii W NPYKUHHBIA MadATHUKU. [IpeBpamenue
SHEPIUM NPH KOJIeOATEIBHOM JIBUKEHUU.

3aryxatomue konedaHusi. BolHyx)aeHHble KoneOaHus. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBa MexaHMYEeCKHX BOJIH. [Ipo/ionbHbIE W momepeuHble BOJIHBL. J[muHa
BOJIHBI U CKOpPOCTh €€ pachpocTpaHeHus. MexaHWuecKue BOJIHbI B TBEPAOM Tele,
CECMUYECKUE BOJIHBI.



3Byk. I'poMkocTh 3Byka M BbIcOTa TOHA. OTpaxenHue 3Byka. HMHpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme koneOaHMU Tel IIOJ JCHCTBHEM CHUIBI TSDKECTH W CHIIBI
YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.
HaGmroneHne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
PacnpocTpanenue npooJibHBIX U MTONEPEYHBIX BOJIH (Ha MOACIIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

o Uk~ w N

Jlabopamopnuie padomot u onvimot.
1. OmpeneneHue 4acToThl U MIEPHOJIa KoJIeOaHU MaTeMaTHUYEeCKOTO MasiTHUKA.
2. OmnpenenieHre 4acTOThHI U IEpHO/1a KOJIeOaHUHN TPY>KMHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUM MOJIBEIIEHHOTO K HUTH TPy3a
OT JIJTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMMOCTH TIEpHOJia KOJICOAHWI MPY>KWHHOT'O MasTHHUKA OT
MacChl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH Teproa KoseOaHul rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. ONBITBI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh TeproAa KojeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3MepeHne ycKOpeHUs: CBOOOIHOTO TaIeHHUS.

Pasjien 3. Dj1eKTPOMATrHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJIE. DIIEKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa
AJEKTPOMAarHUTHBHIX BOJIH. [IIkanma »JEKTpOMAarHUTHBIX BOJIH. lIcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJieKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB ODJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nexa 4. CBeToBbBIC SIBJICHUS.

JlyueBass moznenp cBera. Mcrounuku cBera. [IpsamMonmHENHOE pacrnpoCTpaHEHUE
ceera. 3atrmenHus Connua u Jlynsl. Otpaxenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUsI CBETA.

[Ipenomnenue cBeTa. 3aKoH MpesiomyieHus cBeta. [[oJlHOe BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb30BaHKe MOJIHOTO BHYTPEHHETO OTPAKEHHSI B ONTUYECKUX CBETOBOAAX.



JIunza. Xon nyyeit B nuH3e. OnTuyeckas cucreMa (oroanmnapara, MUKPOCKONa U
Teneckomna. ['na3 kak ontuyeckas cucteMa. binm3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHA. ClOMXEHUE CEeKTpaIbHbIX
uBeToB. Jlucniepcus csera.

Jemoncmpayuu.
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[IpsAmMonHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnue n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuuecknii CBETOBO/I.

Xop nydelt B coOuparoiieit JuH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JIUH3E.

[Tonyuenue n300pa>keHH C TOMOIIBIO JTH3.

[Tpunuun necTBus ¢goToanmapaTta, MUKPOCKOIIA M TEJIECKOTA.

10. Mopenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6eyoro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimeot.

1.

HccrnenoBanre 3aBHCHUMOCTH yIjla OTPaXCHHS CBETOBOTO JIy4a OT YIJia
Na/ICHUS.

W3ydeHne xapakTepUCTUK H300paKeHHUs IpeIMETa B INTOCKOM 3epKale.
HccrnenoBanre 3aBUCHMOCTH YIJIa TMPETOMIICHHS CBETOBOTO Jyda OT Yria
NaJICHUS HA TPAHUIIE «BO3TYX—CTEKIION.

[Tomyuenne n300pa>keHHUH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI coOMparomiei
JIMH3HL.

OTBITHI ITO Pa3TIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OneITEl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU WX HAONIOACHUHM dYepes
I[BETOBBIC (PMIIHTPHI.

Pa3nen 5. KBantoBble siBJIeHHUA.

Onwitel  Pesepdopna w mmanerapnas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceera atoMmoM. KBaHTel. JInHeHYaThie CIIEKTPBHI.

PannoaktuBHOCTh. Anbda, OeTa- U ramma-uznydenusi. CTpoeHue aTOMHOTO s/ipa.
Hyxnonnast mogenb atomuoro sapa. M3oronsl. PagnoaktuBHblie peBpamenusd. [lepuos
MoJypacnaja aTOMHBIX SIAED.

SAnepubie peakuuu. 3aKOHBl COXPAaHEHHUsS 3apsJOBOIO M MacCOBOIO 4YHUCEI.
DHeprus CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTE3a U JIeNECHUS
anep. Ucrounuku sHeprun ConHUa U 3BE3I.



AnepHas oHepreruka. JIeWCTBUA paJIMOAKTUBHBIX M3JIYYCHHUM HAa JKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKkTpbl U3IIyYEHUS U MOTJIOLIECHHUS.

2. CHekTpsl pa3jInyHbIX I'a30B.

3. CnekTtp BoaoOpoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrpanus nsinyyeHus NpUpOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimot.

1. HabGmroneHue CIUTOMIHBIX U TUHEWYATBIX CIEKTPOB U3JTYUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME SHEPIMU YACTHULBI MO TOPMO3HOMY IIYTH

(mo ororpadusim).

3. M3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpUTENHEHO-0000MIAONIMI MOYNIb TpEeAHA3HAYEH JUIsl CHCTEMAaTHU3alluu U
0000111eHHs] TPEIMETHOTO COJEPKAHUSI U OMBITA JESITEIILHOCTH, MPUOOPETEHHOTO MPHU
U3yYeHHH BCero Kypca (U3UKHA, a Takke [JIs TMOArOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHy 1o (u3uke s OoOydaromuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

[Ipy u3ydyeHUM [OaHHOTO MOJIYJS PEATU3YIOTCSd M CHCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHHE MPEAMETHBIX H
MeETanpeIMETHBIX IJIAaHUPYEMBIX pEe3yIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasl T'PAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUS
SIBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSIMU OOBSICHATh (PU3MUECKUE SBIICHUS,
OPUMEHSAS TOJYyYEHHBbIE 3HAHWA, pelaTh 3a/Jauyd, B TOM YHCIE KA4YECTBEHHBIE U
AKCHEPUMEHTAIbHBIE.

[IpyHIMNMANBHO AEATEIBHOCTHBIM XAapaKTep AAHHOTO paslella peanusyercs 3a
CY€T TOT0, YTO OOYYarOIIHECS BBIIOIHIIOT 3a/1aHMsI, B KOTOPBIX UM IPEIIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWM pacro3HaBaThb U HAy4YHO OOBSICHATH (pu3nueckue
SIBJICHUSI B OKPYKAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

UCIIOJIb30BaTh HAayYHBIE METOJBI MCCIEIOBAaHUS (PU3NYECKUX SBICHHUM, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HambOOJee BaXKHBIX JOCTHKCHHHA COBPEMEHHBIX
TEXHOJIOTMM, HAIlpUMep, IPAKTHUYECKOTO HCIIOIb30BaHUSA PA3JINYHBIX HMCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAICHHMS M COXPAHEHUS BCEX M3BECTHBIX BHUIOB
DHEPIUH.



IIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

WN3yuyenue ¢Gu3MKM Ha ypOBHE OCHOBHOrO oOHIEro oOpa3oBaHMs HANPABIECHO Ha
JIOCTH)KCHHUE JIMYHOCTHBIX, METalpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pesynprare usyueHus (uU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

. 1) mnaTpHMOTHYECKOr0 BOCIIUTAHUS:

. - MPOSIBIICHWE WHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOMN
du3nIeCcKOil HAYKH;

. - LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
. 2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
. - TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKIE€HUHU OOIIECTBEHHO 3HAYMMBIX U

OTHYCCKHNX HpO6JICM, CBA3aHHBIX C ITPAKTUYICCKUM ITPHUMCHCHUCM ,ZIOCTI/I}KCHI/Iﬁ (bPIBI/IKI/I,

. - OCO3HAaHHME BAXXHOCTH MOPAITBHO-ITHUYECKUX MPHUHIIUIIOB B JICSITEIHHOCTHU
Y4EHOTI0;

. 3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

. - BOCIPHATHE JCTETUYECKUX KayecTB (U3MUECKOW Hayku: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

. - OCO3HAHUE LIEHHOCTH (U3UYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHEHUIIEH COCTABISIOMIEN KYIbTYpbI;

. - pa3BUTHE HAay4YHOW IIOO03HATEIHLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEATEIbHOCTH;

. 5) dopmupoBaHusl KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATONOTYYHS:
. - OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpaza J>KM3HH B  COBPEMEHHOM

TCXHOJIOTMYCCKOM MHPC, BA’)KHOCTHU ITPABUJI 0e301macHoOro IMOBCACHHA HAa TPAHCIIOPTC, HA
Aaoporax, € 3JICKTPUUYCCKHUM U TCILNIOBBIM O60py,Z[OBaHI/IeM B JOMAITHUX YCJIOBHAX,

. - chopMupOBaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHKE CBOETO IMpaBa Ha OIIUOKY
Y TaKOTO e MpaBa y APYroro 4eJI0BeKa;

. 6) Tpy10BOI0 BOCIIMTAHMSI:

. - aKTUBHOE y4YacTWE B PEIIEHWU TMPAKTHYECKHX 3amad (B paMKax CEeMbH,

oOpa3oBaTeIbHOM OpraHW3alHMH, TOPOJa, Kpas) TEXHOJOTUYECKOW W COIMAIBbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YHCIEe U (U3HMUECKUX 3HAHHA;

. - HHTEPEC K MPAKTHUYCCKOMY M3YUYCHHUIO Mpodeccuii, CBSI3aHHBIX C (U3UKOM;
. 7) 3K0JOrn4eCKOro BOCIIMTAHMS
. - OpHWEHTAlMS Ha TMPUMEHECHHE (PU3MYECKUX 3HAHUM JJIs pEIICHUS 3aJad B

00JlacTU OKpY’KaroUIeH cpelibl, IIAHUPOBAHUS MOCTYMKOB U OLEHKH HX BO3MOKHBIX
MOCJIEICTBUI JIJIsI OKPY’KAIOIIEN CPEbI;



. - OCO3HaHHE TIJI00AJbHOIO XapakTepa SKOJIOIMYECKHX NpoOjIeM M IMyTed Hx
pelIeHHUS;

. 8) amanTanuMM K M3MEHAWIIMMCH YCJIOBMAM COLHAJIBHOW W NPHPOAHOI
cpeabl:

. - IOTPEOHOCTh BO B3aMMOJEHCTBUU MPHU BBIMOTHEHUH UCCIIEI0BAHUIA U TPOEKTOB
(u3nUecKoi HaNpaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTHX;

. - TIOBBIIIEHUWE YPOBHA CBOE€M KOMIETEHTHOCTM 4YEpe3 IMPAKTUUYECKYIO
NEATEIbHOCTB;

. - TOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHM, B TOM 4ucie (HOpMyIupoBaTh
UJieH, TIOHATHUS, TUTIOTE3bl O PU3NUYECKUX 0OBEKTaX U SBJICHUAX;

. - OCO3HAHUE JEPUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JacTH
buzuky;

. - IJJAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

. - CTpeMJICHHUE aHAJIM3UPOBATHh U BBIABIATH B3aUMOCBSI3H MPUPOBI, OOLIECTBA U
HSKOHOMMKH, B TOM YHCIIE C UCIOJIb30BAaHUEM (DU3NUECKUX 3HAHUH;

. - OLEHKa CBOMX JEHWCTBUM C YYETOM BIUSHHUS HAa OKPYXAWIIYH Cpeny,

BO3MOKHBIX TJI00aJIbHBIX HOCHC}ICTBI/Iﬁ.

METAINPEAMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHs MporpaMMbl MO ()M3WKE HA YpOBHE OCHOBHOTO OOIIETro
oOpazoBanuss y oOyuawmerocs Oyayr chopMUpPOBaHBI  MeTamnpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINE ITO3HABATEIbHBIE YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBHSA,
KOMMYHUKaTHBHEIC YHHUBEpCATbHBIE yueOHbIC JeHCTBHS, peTyJsTHBHBIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

. BBISIBJISITh M XapaKTEPU30BATh CYIICCTBEHHBIC TPU3HAKA O0BCKTOB (SIBJIICHUIN);

. yCTaHABIMBATh CYIICCTBCHHBIH TIPU3HAK KiIaccH(HUKAIMKH, OCHOBAaHUS IS
000011IeHNS 1 CPABHEHHSI;

. BBISIBIIAITH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B paccMaTpuBaeMbIX (akTax,
TaHHBIX U HAOIOJICHUSIX, OTHOCSIIUXCS K (PU3HUECKUM SIBJICHHSIM;

. BBISIBJIATH IPUYHHHO-CIICACTBCHHBIC CBS3HM NPU M3YUYCHHH (PU3NICCKUX SIBICHUN

M TIPOIIECCOB, JeiaTh BBIBOJALI C HCIIOJIb30BAaHUEM JICAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOUCHHUM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUYNH;

. CaMOCTOSAITETILHO BBIOMpATh CHOCOO pemieHus: ydeOHOW (QU3NYecKor 3amadu
(CcpaBHEHHE HECKOJIBKMX BapUaHTOB PEIICHHUS, BBHIOOp HauboJiee MOIXOJSIIEIO C
y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeIbcKHe AeiCTBUS .

. HCTIOJIB30BaTh BOMPOCH] KaK MCCIE0BATEIILCKUN HHCTPYMEHT MMO3HAHUS;



. MPOBOJIUTh MO CAMOCTOATENIBHO COCTaBIICHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
bu3YeCcKUil SKCIEPUMEHT, HEOOJBIIIOE HCCie0BaHUE (PU3NYECKOTO SIBJICHUS,

. OIICHUBAaTh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(MOpPMALIUIO, TMOJIYYECHHYIO B
XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSITETbHO (OpMYNIHpPOBaTH OOOOIIEHUST M BBIBOALI MO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIIEOBAHUS;

. IPOrHO3UPOBATH BO3MOKHOE JajbHeIllee pa3BUTHE (PU3NYECKUX MPOILIECCOB, a
TaK)K€ BBIIBUTATh MPEATIONIOKEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Pab6ora ¢ undgopmanmeii:

. MPUMEHSATH Pa3JIMUYHbIE METOJbl, HTHCTPYMEHTHI U 3aMpPOChl MPU TTOUCKE U 0TOOpE
uH(OpPMaIMK WIH TAHHBIX C YYETOM MPEI0KEHHON yueOHON (hU3nuecKoil 3a1auu;

. aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (hOPM MIPEACTaBICHNUS,

. CaMOCTOSITEILHO BBIOMpATh ONTHUMAIbHYIO (OpMYy TpeAcTaBiIeHUsS WH(popMaIu
U WIUTIOCTPUPOBATh pelIacMble 3a7a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpaduKoi U X KOMOWHAITUSIMH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

. B X0J1¢ 00CyX/IeHHsI yueOHOro mMaTepuaina, pe3yjlbTaToB JabopaTopHbIX paboT U
IIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY O0OCYK/IaeMOW TEMbI U BbICKa3bIBATh HJIEH,
HaIleJICHHBIE Ha PEIlIeHUE 3a/1a4d U TOJIIep)KaHre 01aroxkenareIbHOCTH OOIICHUS;

. COTIOCTAaBJISITh CBOM CYXKJACHHS C CYXKICHUSAMH JPYTUX YYaCTHHKOB JIMAjora,
O0OHapy>KMUBATh Pa3IMYUE U CXOACTBO MMO3UIIHIA;

. BBIP)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

. nyOJIMYHO TIPENCTaBISATh PE3YJbTAThl BBINOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

. NOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYaTbHON
paboOTHI MPH PEIICHUU KOHKPETHOUN (HU3UIECKON MPOOIIeMBI;

. NPUHUMATH 1€ COBMECTHOU ACSTEIHHOCTH, OPTaHU30BBIBATH JCUCTBUS MO €&

JTOCTIDKCHHUIO: PACTIPENICNIATh PO, O0CYKJIATh MPOIECCH M PEe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

. BBITIOJHATH CBOIO YacTh Pa0OThI, TOCTUTAsI KAYECTBEHHOTO PE3YNIbTAaTa IO CBOEMY
HAaMPABJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUSA C APYTMMH WICHAMHA KOMAaH/IbI,
. OLICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,

CaMOCTOSATEIFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjasiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuzanus:

. BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CHUTYalUSX, TPEOYIOLIUX ISt
peleHns pU3NUeCKUX 3HaAHUM;



. OpPUEHTHPOBATBCA B PA3NIMYHBIX  MOAXOJAX  NPHUHATHA  PEIICHUU
(MHIMBHYaTbHOE, IPUHATHUE PEILICHUS B IPYIIE, IPUHATHE PEIIEHUN TPYIIOi);

. CaMOCTOSITEJIbHO COCTABIISITh aJTOPUTM PEIICHHs (PU3NUYECKON 3a/1auu WU IJIaHa
UCCIIEJOBAHMUS C Y4YETOM HMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NIPEAJIaracMble BAPUAHTHI PEILICHHUI;

. JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

. JlaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeIIaraTh IaH €€ U3MEHEHUS;

. OOBSACHATh NPUYUHBI JOCTHXKEHUS (HETOCTUKEHUS) pe3yIbTaTOB JEATEIbHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UYHCJIE B XOJ BBINOJIHEHUS

(GU3UYECKOr0 HCCIICIOBAHUSI WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB,
WU3MEHUBIIUXCS CUTYaIMH, YCTAHOBICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;

. OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

. CTaBUTh ceOsl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUSI U JIOTUKY APYTOro;

. PU3HABaTh CBOE MPABO HA OMIMOKY MpH pelieHuu (PU3NYecKux 3ajad Wiud B
YTBEPIKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYIOTO.

NPEAMETHBIE PE3YJIbTATBI

K koHily o0yuenus B 7 Kjacce npeaMeTHbIE pe3yibTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUIA:

. UCIIOJIb30BaTh TOHATHS: (PU3NYECKUE M XUMHYECKHE SBIICHUS, HaOIIOACHUE,
HKCIIEPUMEHT, MOJEb, TUNOTE3a, €AUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUA BelecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOJACUCTBYIOIIAs cuia, aedopmarus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

. paznuyarh siBueHus (qud@ysus, TEIUIOBOE JBWIKEHHWE YaCTHUI[ BEIECTBa,
PaBHOMEpPHOE ABUYKEHHUE, HEPABHOMEPHOE JBHKECHHE, MHEPIIHS, B3aUMOJCICTBUE TeE,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUs, IMepeAadya JaBJICHUS
TBEPABIMU TEJIaMH, KUIAKOCTSIMH M Ta3aMd, aTMOc(epHOe NaBlieHHE, TUTaBaHHUE Ted,
MpEeBpaAlICHUS MEXaHUYECKOW SHEPruM) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUYECKOE SBICHUE;

. pacmo3HaBaTh MPOSBICHUE HM3YyYCHHBIX (PU3MUECKHX SIBICHUU B OKPYKAIOIIEM
MHUpe, B TOM uucie (U3MYECKHE SIBICHUS B MPUPOJE: MPUMEPHl ABUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B >KMBOM U HEXUBOW MNPHUPOJE, NCUCTBUE CHIIBI TPEHHS B
MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS HA KMBOW OpraHus3M, MiaBaHUE
ppIO, pbIUArd B TeJ€ 4YEJIOBEKAa, MPU STOM IEPEBOJIUTH MPAKTHUECKYIO 3ajladyy B
y4ueOHY10, BBIACNSIThH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU ) (DU3NYECKUX SBICHUM;



. OMUCHIBATh HU3YUYEHHBIE CBONCTBA Tel W (PU3UYECKUE SIBIICHHS, HCIOJb3Ys
dbu3ndeckue BeauyuHbl (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb,
CPEIIHSAsI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSXKECTH, BEC Tela, CHJIa TPEHUs, 1aBICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJKHBAIOIIAs CWJIa, MeXaHW4yeckas padora,
MOIITHOCTh, TUIEUO CHWJIbI, MOMEHT CHJIbI, KO3(D(UIIMEHT TOJIE3HOTO JeHCTBUS
MEXaHW3MOB, KMHETHYECKasi W IMOTEHUHATIbHAs DHEPTUsl), MPU OMHCAHUU TPABUIBHO
TPaKTOBATh (PUBMUECKUN CMBICT MCIOJIb3YEMBIX BEIMUUH, UX O003HAUCHUS U €IMHUIIBI
(u3NUecKUX BEIUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME [AAHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TIpadUKd H3YYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEITUYNH;

. XapaKTEepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS W TMPOIIECCHI, HUCTOJIb3YS
npaBujia CJIOXKEHHS CUJ (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUJIO paBHOBecUs pbiyara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHHKU,
3aKOH COXpaHEHHUS MEXaHMYECKOM SHEpruud, TpH OSTOM JiaBaTh CJIOBECHYIO
dbopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEeMAaTHYECKOE BhIPAKEHUE;

. OOBSICHATh (YU3UYECKHUE SIBJICHUS, MPOIECCHl M CBOWCTBA T, B TOM YHUCJE U B
KOHTEKCTE CHUTYyallui MPaAKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHUE U3 1—2 JTOTMYECKUX IIaroB ¢ ornopoit Ha 1-2
U3YYCHHBIX  CBOMCTBA  (U3MYECKUX  SBJICHUN, (U3MYECKUX  3aKOHa  WIH
3aKOHOMEPHOCTH;

. pemiath pacu€THble 3a7aud B 1—2 neWCTBUS, MCIOIB3YS 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIONINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHS 3aJaud
3aMKMChIBaTh KPATKOE YCIOBUE, MOACTABIATH (U3MUECKHUE BEITUYMHBI B (HOPMYIBI U
POBOAUTH PAcyEThl, HAXOAWTH CIPABOYHBIC [IaHHBIE, HEOOXOAMMBIC IS PEIICHUS
3a/lay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOM (PU3NYECKOI BETUUYUHBI;

. pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEHIUTh MPU MOMOIIHN (HU3HUECKUX
METOJOB, B OINHCAHUU HCCIEIOBAaHUS BBIICIATH IPOBEPAEMOE MPEANOI0KEHUE
(rumore3y), pa3nvyaTh W HUHTEPHIPETUPOBATH MOJYYEHHBIM pE3ylbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOBI IO €r0 PE3yJIbTaTaM;

. IPOBOAUTH OMBITHl MO HAOIIONCHUIO (DU3WYECKUX SBICHUNA WIH (DUIUIECKUX
CBOMCTB Tel: (hOPMYIUPOBATH MPOBEPSIEMBIC MTPEATOIOKEHUS, COOUPATh YCTAHOBKY U3
MIPEIIIOKEHHOTO 000PYyI0BaHUS, 3aITUCHIBATH XO/I OMBITa U (DOPMYIUPOBATH BHIBOIBI;

. BBINIOJIHSITh TMPSMbIE MU3MEPEHUS] PACCTOSIHHS, BPEMEHHU, MAcChl Tena, 00bEMA,
CWIbl M TEMIIEpAaTypbl C UCIOJb30BAHUEM AHAJIOTOBBIX WU IUGPOBBIX MHPHOOPOB,
3alUChIBaTh IOKa3aHUs MNpUOOPOB C YYETOM 3alaHHOW aOCOIIOTHOM MOTPEIIHOCTH
W3MEpPEHUN;

. NIPOBOANTH HWCCIEJOBAaHUE 3aBUCHMOCTH OJHOW (U3MUECKOW BEIMYUHBI OT
IPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX H3MEPEHU (3aBUCUMOCTH IyTH PABHOMEPHO
JBIKYIIETOCS Tejla OT BPEMEHM JIBUKEHUS Tella, CUJIbI TPEHHUSI CKOJBXEHHUSI OT Beca



Tena, KadecTBa OOpaOOTKH MOBEPXHOCTEW TeJl M HE3aBUCUMOCTH CUJIBI TPEHHSI OT
IJIOIAAM COIPUKOCHOBEHUSA TE€Jl, CHIbl YIPYIOCTH OT YAJHUHEHUS IPY)KHUHBI,
BBITAIKUBAIOIIEH CHIBI OT OOBEMa MOrpyXEHHOM YAaCTH Tejla M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM IUIABaHMS TeJ, YCIOBUW paBHOBECHs pbluara U OJIOKOB),
y4yacTBOBAaTh B ILJJAHUPOBAaHUM Y4EOHOIrO HCCIEIOBaHUs, COOUpPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUs, CIENys MNPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATh PE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUMH B BUJE MPEAJIOKEHHBIX TaOIHI] U
rpaduKoB, AenaTh BEIBO/ABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

. IPOBOAUTH KOCBEHHbIE M3MEpEHUsi (PU3MUECKUX BEJIIMYMH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH M TBEPAOrO Tejla, CWJIA TPEHUSA CKOJIBKEHUS, [JaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWIa, JCUCTBYIOLIAs Ha IIOrPYy:KEHHOE B JKUAKOCTH TEJO,
KO3 (UIMEHT TMOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CJIEAYs MPEIOKEHHOM
MHCTPYKIIMH: TPU BBITIOJIHEHUH U3MEPEHUM COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBI;

. COOMIOIaTh TpaBWiIa TEXHHKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOpPHBIM
o0opy10BaHUEM;
. yKa3bIBaTh IMPUHIUIIBI JICUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIOITUECS COCYAbl, OapOMETp, phluar, MOJBMXKHBIA U
HETOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

. XapaKTepU30BaTh TPUHIIUIBI JEUCTBUS H3YyYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OINOPOMl Ha MX OMNHUCaHHWS (B TOM 4YHUCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJIONIPOBOJIA, TUJIPABIMYECKUIN MpPecC, MAHOMETpP, BBICOTOMEp, MOPIIHEBON HAcoC,
apeoMeTp), HCIOJB3YysS 3HAHHS O CBOMCTBaX (PU3MUECKUX SIBICHHA M HEOOXOIUMBIS
dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOAUTL TPUMEPHl (HAXOAUTh HH(POPMAIMI0O O TpUMEpax) MPaKTHUYECKOTO
UCITOJIB30BaHUS (U3MYCCKUX 3HAHWUKW B TIOBCETHEBHOM KW3HH JJI OOecredeHUs
O0e3omacHOCTH TMpu OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbS U COOJIOJIEHUS HOPM OKOJOTUYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

. OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGPOpMaIuu B IHTEpHETE B COOTBETCTBHH C
3aIaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U IMYTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH WHOOPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WJIK MOXKET OBITh HEJJOCTOBEPHOI;

. UCIIOJIb30BAaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-MOMYJISIPHYIO
auTepaTypy (u3nueckoro cojaepKaHHs, CIPaBOYHbIE MaTepHallbl, PECYpChl CETU
NutepHer, Brnagerb mnpuéMamMud KOHCHEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMALIMK U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;



. co37aBaTh COOCTBEHHbBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE
2—3 UCTOYHUKOB HMH(QOpMalUUU (PU3UYECKOrO COJAEPKAHMS, B TOM YHCIE MYyOJIUYHO
JeJIaTh KpaTKue COOOLIEHMs O pe3yibTaTax IPOEKTOB WM y4EOHBIX HCCIIECJOBAHUM,
IIPU 3TOM T'PaMOTHO MCIOJIb30BaTh M3YUEHHBI MOHATHIHBIA anmapar Kypca (QpU3uKH,
COIMPOBOK/IaTh BBICTYIUICHUE MTPE3CHTALIUEH;

. OpU  BBIMOJTHEHUU YYE€OHBIX TMPOEKTOB U  HCCIEAOBAaHUN  pacHpeneisTh
00s3aHHOCTH B TpyHNe€ B COOTBETCTBHUM C MOCTABJICHHBIMHU 3aJa4aMH, CJIEAUTH 3a
BBINIOJITHEHWEM IUIaHa JIeWCTBUM, aJ€KBATHO OLIEHUBaTh COOCTBEHHBI BKJIaJ B
JEeSTENbHOCTh TPYMIbl, BHICTPAUBATh KOMMYHMKAaTUBHOE B3aMMOJEHCTBUE, YUUTHIBAs
MHEHHUE OKPYXKAIOLIUX.

K koHiy o0yuenusi B 8 Kiacce npeaMeTHbIe pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpakaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

. UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBa, KPUCTAIMYECKUEe W amop(dHbIe Tea,
HACBIIIEHHBI M HEHACHIIEHHBIN Nap, BIAXKHOCTH BO3/yXa, TEMIIepaTypa, BHYTPEHHSA
AHEPrus, TETUIOBOM JIBUTaTelb, dJIEMEHTAPHBINA DJIEKTPUUYECKUN 3apsifl, dJIEKTPUUECKOE
noJie, IPOBOAHUKHU U AUDIICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

U pas3invdaTs ABJICHUA (TGHJIOBOC PaCiMpCHUC U CKATHUC, TCIUIOIICPpCaada, TCIIJIIOBOC
PaBHOBCCHC, CMaiMBAHUC, KAIIWULAIPHBIC  ABJICHUA, HUCIIAPCHUC, KOHACHCAIWA,
IIJIaBJICHHUC, KpUCTaJLNIN3alus (OTBGpI[GBaHI/IG), KHUIICHUC, TCILIONEpCaada

(TEeTIONMpPOBOAHOCTh, KOHBEKIIUS, HW3JIY4€HHE), DJIEKTPU3AIMS Tel, B3aHUMOJIEHCTBHE
3apsAIOB, JEHUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBHE
MarHuToOB, JCHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIMSA) TI0O ONHUCAHWIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

. pacno3HaBaTh MPOSBICHHE WM3YUYEHHBIX (DU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHClie (U3NYECKUE SIBJICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE U
KaNWUIApHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B mpupone, uziydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHWE POCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUYUECKHE SIBIICHUSI B aTMOC(Epe, JIEKTPUUECTBO KUBBIX OPTAaHU3MOB, MAaTHUTHOE
noJie 3emiid, Ipeiid MmoaCcoB, POJIb MATHUTHOTO TOJS JJIS )KU3HU Ha 3emJie, TOJIIPHOe
CUSHUE, TPU OTOM TIEPEBOJIUTH TNPAKTUYECKYIO 3a/adyy B Y4YEOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UIECKUX SBICHHUIA;

. OMKCHIBATh W3YYCHHBIC CBOMCTBA Tel M (DU3WYECKUE SBICHUS, HCIIONB3YS
dusnueckre BETMYHMHBI (TEMIIEpaTypa, BHYTPEHHSS JHEPIHs, KOJIMYECTBO TEIUIOTHI,
yJelbHasl TEIIOEMKOCTh BEIIECTBA, yJIeNbHAS TEIJIOTA IJIABJICHUS], yAeNbHAs TEIuioTa
napooOpa3oBaHus, yJedbHAs TEIJIOTa CTOPAaHMs TOILTMBA, KOA(DQPHUIIMEHT MOJIE3HOTO
JNEUCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHASI BJIAXKHOCTH BO3/1yXa, AJEKTPUUYECKUU
3apsiji, CUJIa TOKa, SJIEKTPUUECKOe HAIPSIKEHHE, COMPOTUBRIICHUE MPOBOJHUKA, Y/IEIbHOE



COMPOTHUBIICHUE BEIIECTBA, pa00OTa U MOITHOCTH JIEKTPUUECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MYECKUNA CMBICT HCIOJIb3YEMbIX BEJIUYUH, 0003HAUYCHUS U
eaUHULbl  (QU3UYECKUX BEJIUYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
Gu3HUeCKyl0 BETUYMHY C JPYTUMU BEIMYUHAMH, CTPOUTh TpaduKH H3YUECHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEITUYUH;

. XapaKTEepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS W IMPOIIECCHI, UCTOIb3YS
OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHUS BEIIECTBA,
MIPUHIIUII CYTIEPIIO3UIIMU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia,
3akoH Oma 11 yyacTka 1enw, 3akoH Jxoymns—JleHna, 3akoH COXpaHeHUsl SHEPTUHU, PU
ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUChIBaTh €r0 MaTeMaTHYECKOe
BBIpQKCHUE;

. OOBSICHATh (PU3MUECKHE MPOIECCHhl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH TPUUMHHOCIICICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTMUYECKHUX IIaroB C OMOPoi Ha 1-2 M3yYEeHHBIX
cBOMCTBa (PM3UYECKUX SBJICHUH, (PU3UIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEHH;

. pemare pacuéTHbIC 3aJa4ud B 2—3 JEUCTBUS, UCIOIB3YsS 3aKOHBI M (POPMYIIBI,
CBsA3bIBAKOIINE (DU3WYECKHE BEJIWYMHBI: Ha OCHOBE aHalIM3a YCJIOBUSA 3aJa4yu
3alUCHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJAOCTATOK JAHHBIX JJIA PEIICHUs 3a]1auu,
BbIOMpATH 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ PellleHUs, TPOBOAUTH PACUETH U
CpaBHHUBATh MOJIYYCHHOE 3HaUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;

. pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIM (HU3HUECKUX
METOJIOB,  HUCIIOJIb3ysS  OINHUCAaHME  HCCIEOBaHUS,  BBIACIATH  MPOBEPSIEMOE
NPENNONIOKEHUE, OLIEHUBATh MPABWIBHOCTh TMOPSJIKA TPOBEJEHUSI HUCCIEI0BaHMUS,
JIeNaTh BHIBOIBI;

. IIPOBOJIUTH ONBITHI 0 HAONIOACHUIO (PU3NUYECKUX SBICHUN WIH (PU3NUESCKUX
CBOMCTB Tel (KanmWJUIsIpHbIE SIBIICHUSA, 3aBUCUMOCTH JIaBIICHUS BO3/JyXa OT €ro o0obéma,
TEMIIEPaTyphl, CKOPOCTU MPOIIECCa OCTHIBAHUS M HATPEBAHUS MPU U3TYYECHUU OT IIBETA
u3iyyaromen (MOrIolamieil) MOBEPXHOCTH, CKOPOCTb HCHApPEHUs BOABI  OT
TEMIIEPATyphl JKUIKOCTH ¥ IUIOMaAW €€ TOBEPXHOCTH, OJJCKTpHU3alusi Tel W
B3aMMOJICHCTBHE JIIEKTPUUYECKUX 3apA/IOB, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliU3allisl MAaTHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHHMK C TOKOM, CBOMCTBa JJICKTPOMAarHWTa, CBOWCTBA AJIEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyJNHpPOBaTh MPOBEpPSEMbIE MPEANOI0KEHUSI, CcOOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO O0OpYyJOBaHMs, ONUCHIBATh XOJ OMNbITa W
dbopMynHpoOBaTH BHIBOJBI

. BBITIONHATE TPSMBIE HM3MEPEHHUS TEMIEPaTypbl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3/lyXa, CHJIBI TOKAa, HAMPSHKCHHUS C HWCIONIh30BAHWEM aHAJOTOBBIX MPHOOPOB W
JATINKOB (PU3WYECKUX BEIWYWH, CPABHHUBATH PE3YIbTaThl H3MEPEHUH C Yyd4ETOM
3a1aHHOM aOCOJIFOTHOU MOTPEITHOCTH;



. MPOBOJUTH MCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BEITUYUHBI OT
IpYrodl C UCHOJBb30BAaHUEM NPSIMBIX H3MEPEHHUH (3aBUCUMOCTH COINPOTHUBICHUS
IIPOBOJHHUKA OT €ro JUIMHBL, IUIOIIAAY IIONEPEYHOr0 CEYEHUs U YAEIBHOI'O
COIIPOTUBIICHUS BEILECTBA NPOBOJHUKA, CUIbl TOKAa, UAYILNETO 4Yepe3 IPOBOAHUK, OT
HaIIpsDKEHHUS. HAa IIPOBOJHMKE, HMCCICAOBAHUE IIOCIEIOBATEIBHOIO U IapajlIEIbHOIO
COCIMHEHUN MPOBOJHUKOB): IUIAHUPOBATh HCCIENOBaHUE, COOMpATh YCTAHOBKY H
BBINIOJIHATh U3MEPEHUs, CIENys MNPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATh PE3yJbTaThl
MOJIY4YeHHOW 3aBUCUMOCTH B BHJA€ Tabmul W TpaduKoB, JenaTb BBIBOABI IO
pe3yabTaTaM UCCIIEI0BAHUA;

. OPOBOAUTh  KOCBEHHbIE  M3MEpeHHs  (QU3MYecKux  BeaudyuH  (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICEHUE MPOBOJIHMKA, pabdoTa W MOUIHOCTb
ANEKTPUUECKOrO0 TOKAa): IUIAHUPOBATh HM3MEpPEHHUs, COOMpaTh HKCIEPUMEHTATBHYIO
YCTAaHOBKY, CIIeys NPEIJIOKEHHON UHCTPYKIMH, U BBIYUCIIATH 3HAUCHUE BEJIUYUHBIL;

. cOONIOIaTh TpaBWiIa TEXHHKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;
. XapaKTepU30BaTh MPHUHIIMIBI JCHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUYECKHX

YCTPOMCTB C OMOpPOH HAa HMX OMHMCAHWSA (B TOM YHCIIC: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYUK JIICKTPUUCCKOM
DHEPIUH, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI, HArpeBaTeNbHBIC AJIEKTPOTPUOOPHI
(mpuMepsbl), DSIEKTPHUYECKUE MPEIOXPAHUTEIH, JJIEKTPOMATHUT, JIICKTPOJIBHUTATEIb
TIOCTOSTHHOTO TOKa), WCIOJB3ysl 3HAHHUS O CBOHCTBaX (PU3WYECKUX SIBICHUUA H
HE0OXOMMbIe PU3NIECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOHUCTBA M M3MEPHUTEIbHBIC TPHUOOPHI 10
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUJIKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP,
THTPOMETp, JIBUTATENb BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJIEKTPUYECKHUX IIENeH C IMOCIIeIOBATeIbHBIM H TapajlIeIbHBIM COCIUHEHUEM
DJIEMEHTOB, pa3jinyasi yCIOBHBIC 0003HAYCHHUS AIIEMEHTOB JICKTPHUECKUX TICTICH;

. OPUBOJIUTH TPUMEPHI (HAXOAUTh MHGPOPMAIHMIO O MPUMEPaX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU ISl OOECredeHUs
O0e3omacHOCTH Tpu OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbS U COOJIIOJIEHUS HOPM OKOJOTUYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEE;

. OCYIIECTBIISITH TOMCK MH(pOopMaruu (usndeckoro coxepxanusi B HTepHere, Ha
OCHOBE HWMEIONINXCA 3HAHUW W TYTEM CPaBHEHUS JOTOJHUTEIBHBIX HCTOYHUKOB
BBICNIATh WHMOPMAINIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

. UCIIONIb30BaTh TMPHU BBIMOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJISAPHYIO
TUTEpaTypy (HHU3UUYECKOTO CONEpIKaHMs, CIPAaBOYHBIC MaTEpPHANbI, PECYPChl CETH



Wutepuer, Bnamerb mnpuéMaMu KOHCIIEKTHPOBAHHUA TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMs, 00001ast
MHPOPMAIUIO M3 HECKOJIbKUX HCTOYHUKOB (PH3UUECKOTrO COACpKaHHsSI, B TOM YHCIE
nyOMMYHO  TPEACTaBIATH  Pe3yJdbTaThl  MPOCKTHOW WM  HCCIEN0BATEIbCKON
AESITeNTFHOCTH, TIPU 3TOM TPaMOTHO HCIOJNb30BATh W3YYCHHBIH MOHATUHHBIA ammapar
Kypca (PU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIUEH;

. IpY BBITOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEAOBaHUN (PU3NUECKHX MPOIIECCOB
pactpenensits 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABICHHBIMU 3a/1adyaMH,
CIIETUTHh 3a BBIIOJIHEHWEM IIJlaHa JCWCTBHA WM KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHWBAaTh  COOCTBEHHBIH BKJAJ B  JEATEIBHOCTh  TPYMIBI,  BHICTPAaWBATh
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3peniatb KOHQIUKTHL.

K konIy oOyuenus B 9 kjacce mpeIMeTHbIC pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh COPMUPOBAHHOCTH Y OOYUAIOITUXCS YMCHHIA:

. UCTIOJIh30BaTh TIOHSATHUS: CHUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHWYECKOTO JIBMKCHHS, Aedopmarius (yrnpyras, MIacTHUECKas),
TPEeHHE, IEHTPOCTPEMHUTEIPHOE YCKOPEHHUE, HEBECOMOCTh W TEPErpy3KH, ICHTP
TSDKECTH, aOCONIOTHO TBEPJOE TENO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE,
MEXaHMYeCKHe KojJebaHusi U  BOJIHBI, 3BYK, HWH(QPa3ByK U  YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JANbHO30PKOCTh, CIEKTPhl HUCIYyCKaHUSI M TIOTJOLIeHus, anbda, Oera- M ramma-
U3TTyY€HUs, U30TOMBI, SIepHasi SHEPTeTHKA;

. paznuyarh  SBJIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHOE IBWKEHUE, CBOOOJHOE MaJeHHUE Te,
paBHOMEPHOE JBI)KCHHE T1I0 OKPY)KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JIBUKEHUE, KoJieOaTeNbHOE IBMKEHHUE (3aTyXalollue W BBIHYXKICHHBIE KoJeOaHus),
PE30HAHC, BOJHOBOE JABUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIIMHEHHOE pacpoCTpaHEHHE,
OTpa’kK€HHUE U MPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETA, passIoKEeHUE
0emoro cBeTa B CIEKTP M CIIOXKEHHE CIEKTpPaJbHbIX IBETOB, JAMUCIEPCHs CBETa,
€CTECTBEHHAs PaInOaKTUBHOCTb, BOSHUKHOBEHUE JTMHEWYATOTO CIIEKTpa U3IyUYESHHs) 110
OIKCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
dusnueckoe sBICHUE;

. pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SIBICHUNA B OKpY)KarOIIEM
Mupe (B ToM yucie (U3nUecKue SBICHUS B MPUPOE: NPUIUBBI U OTJIMUBHI, JBUKCHUE
rianeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE JABM)KEHUE JKUBBIX OPTaHW3MOB, BOCIIPHUSITHE
3BYKOB >KHBOTHBIMH, 3€MJIETPSACEHUE, CEICMUUECKHUE BOJHBI, I[yHAMH, 9XO0, I[BETa TE,
ONTUYECKHE  SIBICHUS B  TPUpPOJE, OHOJOTMYECKOE  JEHCTBHE  BHUIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTEHOBCKOTO H3IyUYEHUH, €CTECTBEHHBIN DPaanOAKTHUBHBIN
¢GoH, KOCMHUYECKHE JIy4d, pPaJWOaKTUBHOE H3IYYCHHE MPUPOAHBIX MHHEPAJIOB,



NEeUCTBHE PAMOAKTUBHBIX U3TYYEHUM HAa OPraHU3M 4YellOBEKa), IPU ITOM NMEPEBOIUTH
MPaKTUYECKYIO0 3aJadyy B y4eOHYIO, BBIICJISITH CYIIECTBEHHBbIC CBOMCTBA (IIPU3HAKM)
(pu3HYECKUX SBJICHUN;

. OMUCHIBATh HU3YUYEHHBIE CBONCTBA Tel U (PU3UYECKUE SIBIICHHS, HCIOJb3Ys
dbu3uYecKkue BEIMYUHBI (CPEIHSIST U MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKCHUH, YCKOpPEHHUE, NepeMelleHrue, MyTh, YIJIoBasi CKOPOCThb, CHJia TPEHHUsI, CHUJIa
YIPYTrOCTH, CUJIa TSHKECTHU, YCKOPEHHE CBOOOAHOTO MaJeHMsI, BEC Tella, UMITYJIbC TeJa,
UMITYJIbC CHUJIbI, ME€XaHHUuYeckass paboTa W MOIIHOCTh, MOTEHIMAJIbHAS DHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPrUs CHKATOW MPYKUHBI,
KUHETHYECKasi YHEPTHs, MOTHAs MEXaHUUeCKast YHEPTUsl, IEPUOJ U YacTOTa KoJaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTelb
PEJIOMJICHUSI CPE/ibl), TPU OMUCAHUM TMPABWIHHO TPAKTOBATh (PUBMUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, O003HAYCHUS U €JUHUIIBI (PU3MUECKUX BEJIUYUH, HAXOIUTh
dbopMyIbl, CBS3BIBAIONINE JAHHYIO (DU3WUYECKYH0 BEJIUYUHY C JIPYTMMH BEJIIMUYMHAMH,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUUH;

. XapaKTEepU30BaTh CBOWCTBA TeN, (PU3MUECKUE SBJICHHUS W TPOIECCHI, UCTIOIb3YS
3aKOH COXPAHECHUSI DHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIUI CYTEPIIO3UITUU
CUJI, TPUHIMI OTHOCUTENbHOCTH ['aymies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPETIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsiI0BOTO
M MaccoBOIO 4YHCEJI TMpHU SAJNEPHBIX peakuusaX, NpU H3TOM JaBaTh CJIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHUE;

. OOBSACHATHh (PU3NYECKHE MPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii  TNPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX IIaroB ¢ onopoit Ha 2—3
U3YYCHHBIX  CBOMCTBA  (U3MUECKUX  SBICHHWM, (PU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

. peliath pacuéTHbie 3a7ayu (ONMMPAIOLIMECS Ha CUCTEMY W3 2—3 ypaBHEHMI),
UCIIONIb3YS 3aKOHBI M (hOPMYJBI, CBA3BIBAIONINE (DU3MYECKUE BEIMYHMHBI: HA OCHOBE
aHaNM3a yCIIOBUSA 3a/1a4d 3alUCBhIBATh KPATKOE YCIOBUE, BHISBISATH HEIOCTAIONINE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC ISl PEIICHHS,
MPOBOJWTh PAacu€Tbl M OLEHHBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(br3UIeCKOl BEIMUNHBI;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PENIUTh MPH TOMOIIN (HU3UICCKUX
METOJIOB,  HWCIMOJb3ysd  OMNUCAHWE  MCCIEAOBAHUS,  BBIICIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOPSAAKA MPOBEIACHUS HCCIEI0BaHUA,
JIeaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;

. NIPOBOAUTH OMBITHl TO HAOIIONCHUIO (PU3WYECKUX SBICHUA WM (DU3UIECKUX
CBOMCTB Ten (M3ydeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKkOoHA COXpAaHEHHUS SHEPIuw,
3aBUCUMOCTh TIE€pHOJia KOJIEOAaHWH TPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a u



KECTKOCTH TIPY)KWHBI W HE3aBHUCHUMOCTh OT aMIUIMTYIAbl MajbIX KoJeOaHUH,
NPSIMOJIMHEMHOE PACIpOCTPAHEHUE CBETa, pas3lioKeHHWE Oeloro CcBeTa B CHEKT),
M3yYCHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs
npeaMera B cOOUparoIiei JuH3e, HAOMI0JCHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB
W3JIYYEHUsI): CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyTI0OBaHUS, OMUCHIBATH XOJ OIBITA U €T0 Pe3yNbTaThl, (POPMYITHPOBATH BHIBOIKI;

. IPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHUIO TIPSIMBIX H3MEPEHUH, OTIPEIETIsisl CpeIHee
3HaUEHUE U3MEpsAEeMON BeNMYUHBI ((POKYCHOE paccTOsTHUE COOUparomel JUH3bI),
000CHOBBIBAaTh BBIOOpP CIOc00a u3MepeHus (M3MEPUTEIIHLHOTO TPUOOpa);

. NPOBOJIUTH  HCCIECJAOBAaHUE  3aBUCUMOCTEH  (U3MYECKHMX  BEIUYUH  C
UCIIOJIb30BAHMEM TIPSIMBIX HM3MEPEHUH (3aBHCHMOCTh TYTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JIBWKCHUHM 0€3 HadallbHOW CKOpPOCTH, Tepuoja KoyeOaHWid
MaTeMaTUYECKOTO0 MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPa)XEHHs CBETa OT
yriia majeHusl ¥ yria TpejoMJICHHs OT Yriia MaJCeHHs): TUIAHUPOBATh WCCIICIOBAHHE,
CaMOCTOSITETTLHO COOMpAaTh yCTaHOBKY, (UKCHPOBAaTh pPE3yNbTaThl IOTYYCHHON
3aBUCUMOCTH (DM3WYCCKUX BEIIMYMH B BHJC TAaOJIHUI] M rpaduKOB, JiejJaTh BBIBOJBI 11O
pe3yabTaTaM HCCIIeI0BaHUS;

. IIPOBOJAUTH KOCBEHHBIC M3MEPCHHUS (U3MUCCKUX BEIUYHMH (CPEIHSS CKOPOCTh U
YCKOpPEHHE TeJla MPU PAaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpEHHE CBOOOIHOrO MajeHHUs,
KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TPEeHHs CKOJBKEHMS, MeXaHWyeckas paboTra u
MOIIIHOCTh, YacTOTa W TNEpHUOJ KoJIeOaHUH MaTEeMaTHYECKOTO M MPYKUHHOTO
MasITHUKOB, ONTHYECKass CWia COOMparome JHUH3bI, PaJUOAKTHUBHBIN  (QOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBITIOJIHSTH
U3MEpEHUs, ClIeysl MPENIOKCHHOW HHCTPYKIHUU, BBIYUCISATH 3HAYCHUE BEIUYUHBI U
aHAM3UPOBATH TOJYYEHHBIE pE3yJabTaThl C YYETOM 3aJIaHHOW  MOTPEIIHOCTU
U3MEPEHU;

. coOJIr0IaTh TpaBWIa TEXHUKHA OE30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
00opyTI0BaHUEM;
. paznu4aTh ~ OCHOBHBIE  TPHU3HAKKM  W3YYCHHBIX  (DU3MYECKUX  MOJEIEeH:

MaTepHalibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIM HCTOYHHMK CBETa, JyY,
TOHKasl JIMH3a, IUIAHETapHas MOJAEIb aTOMa, HYKJIOHHAsi MOJEIb aTOMHOIO S1/1pa;

. XapaKTepru30BaTh MPUHIIMIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOW HA UX OMHUCAHUS (B TOM UMCIIE: CIIUIOMETP, TaTYMKH MOJIOKEHHUS,
PACCTOSIHHSI M YCKOPEHUSI, paKkeTa, dX0JIOT, OUKH, TIEPUCKOT, (OTOoaImapaT, ONTHICCKUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), UCHONB3Yyd 3HAaHHUS O
CBOMCTBaxX (U3NUYECKUX SBICHUN U HEOOXOANMBbIC (PU3NYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB MPU PEIICHUU



y4eOHO-IIPaKTUUECKUX 33a7a4, ONTHYECKUE CXEMBl Il MOCTPOEHUs H300pakKeHHl B
IUIOCKOM 3€pKajie U COOMPAIOILEH JINH3E;

. MPUBOJIUTH MpUMEPHl (HAXOAUTh MHGOPMAIMI0 O MpUMEpax) MPAKTUYECKOIO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU Il OOecredyeHus
0e3omacHOCTH TMpu OOpalieHud ¢ OpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUS 3J0pOBbS U COOJIIOJIEHUA HOPM 3KOJOTMYECKOrO0 TMOBEAEHUS B
OKPYKAIOIIEN CPEAE;

. OCYLIECTBIISITh MOUCK WH(pOpManuu (Quanyeckoro conaepxanHus B MHrepHere,
CaMOCTOATEIbHO (OPMYIHUPYS TMOUCKOBBIA 3ampoc, HAXOAUTh IYTH OMNpeaeNeHus
JIOCTOBEPHOCTH TMOJYyYEHHOM HWH(MOpPMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUN U
JIOTIOJIHUTEIIBHBIX UCTOYHUKOB;

. UCIIOJIb30BaTh TMpPHU BBHIMOJHEHUM YYEOHBIX 3aJaHUl Hay4YHO-TIONMYJSAPHYIO
auTepatypy (U3MYECKOro COJIepKaHMsl, CIpPAaBOYHbIE MaTepUalbl, PECYpPChbl CETH
WurtepHer, BinageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHMUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. co3faBaTh COOCTBEHHbIE THUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOPMAIIMK W3 HECKOJIbKUX HCTOYHHKOB (PU3MUECKOr0 COAEpkKaHUs, ITyOJIUYHO
NPEJICTABIATh PE3yJabTaThl MPOEKTHOW HIJIM HMCCIENOBATEIbCKON NEATEeIbHOCTH, MPU
3TOM I'PaMOTHO UCHOJb30BaTh U3yUEHHBIH MOHATHHHBIN anmapaT U3y4yaemMoro pasjaeia
(U3UKM U CONPOBOXKIATh BBICTYIJICHUE IIpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH
ayJUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
9 KITIACC

KoaunuyecTBo 4acoB

Ne /it HaumeHoBaHue pa3ie/ioB U TeM KounTpoa IpakTn JuexkTpoHHble (¢ poBbIE)
i NporpaMmMabl Bcero bHEBIE YyecKue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHMCAHMS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsanmoneiicteue ten 20 1 3 nomoreka O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusl U BOJTHbBI
2.1 MexaHn4ecKre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4eCcKHEe BOJIHBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 5 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [IOK
4.2
JIMHSHL it OITHYCCKHE HPHOOPLI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CITyCKaHUE U TMOIJIOIIEHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [{OK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Mara uudposbie
w/n Bcero Konrtpoabubie | IlpakTHyeckue —— 06paIoBATEIbHbIE
padoTsbI padoThI
pecypcsl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbpHast TOUKa 02.09.2025

) Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [IOK
MEXAHUYECKOTO JBMKEHUS 04.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
IBIDKEHUE 06.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 08.09.2025
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUKEHHE. Y CKOpEHUE 10.09.2025 | https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 11.09.2025
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

8 CBoboaHoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK
okpyxHoctu. Ilepron u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHuTENIbEHOE YCKOPEHUE
11 IIepBeiit 3akoH HeroToHa. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cria
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuina Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenue 3anau no teme "Cuna
24 TSKECTH U 3aKOH BCEMUPHOT'O brbmmorexa [OK
S https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMu4eckast CKOpOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO. BuGmrorexa LOK
26 Pasnosecne TeEprioro Tera ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBecue MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau mo teme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOI paboTe
29 o teMe "MexaHnyecKoe IBUKEHUE. Bubmorexa OK
Bsanmo eiicraie ten" https://m.edsoo.ru/ff0b0408
KonTponsHas pabota o Teme
30 "MexaHU4ecKoe IBHKEHHE. bubmnorexa [IOK
Bsanmo eiicraie ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynsc Tena. Ummyssc cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemmenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanudeckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOThI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpanenue 1 oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOIBHOM paboTe

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBsI3H"
VYpoxk-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4u Ha onpenecHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHas IpUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaX€HUs CBeTa. 3epKaia.
63 Pemenune 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTpaXKEHUE
cBeTa. Mcnoib30BaHue HOJTHOTO

bubmmoreka [{OK

05 BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIAX
Jlaboparopuas padoTa
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPETIOMJICHHUSI CBETOBOTO JIyda OT yriia
MaJieHNsl Ha rpaHule "BO3TyX-
crexio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JInn3el. OnTHyeckast cuja JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B THMH3AX httos://m.edsoo.ru/ffob44da
JlaGopaTtopnas padora "Ompeneienue
70 (bOKyf:)HOFf)) pacSTo;IHI/I;I u OI:ITquCKofI bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenuus "OnTuueckue bubnnoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTuueckas cucrema. bubnuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "ledexTs
3penus. Kak coxpanurts 3peHue"
74 PaznoxeHnue 6em0ro cBeTa B CHEKTP. bubnuorexa [IOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

OnsiTel HeroTona. Coxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

Jlaboparopuas padota "ONBITHI 11O
Pa3I0KEHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEAMETOB IIPH UX httos://m.edso.ru/ffoc0e2a
HaOJII0JICHUH Yepe3 I[BETOBbIE
¢bunbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: JIUCIIEPCHS,
uHTepdepeHus u nudpaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u MorjomeHue cBeTa
79 atomoM. KBauTsl. JIluneluatsie bubamorera LOK
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypoxk-npaktukym "Habmonenune bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI Bubmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PagnoakTrBHBIE TPEBpALLICHMSL. bubnuoreka [IOK
H3oTorms! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6mmoreka [JOK

"PannoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnazna

86

VYpox-konpepenuus "PagroakTHBHBIC
W3IYYEHUs B IPUPOJIC, METUIIIHE,
TeXHHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXpPaHEHHs 3apsJ0BOI0 U MacCOBOTO
qucen

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBA3M aTOMHBIX sijiep. CBA3b
Macchl U SHEPrUH

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakmuu cuHTe3a M NETeHUS SaEp.
Uctounnku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIe.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBneHusA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas pabota no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBneHus"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumoaencreue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne

95 aCUETHBIX U KaUECTBEHHBIX 3a1a4 10 1 bubmorexa [JOK
P " " A https://m.edsoo.ru/ff0c2572
teMme "TernoBbie NpoLECChI
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
96 pacYeTHBIX M KAYeCTBCHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEeH"
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [{OK
97 pacyYeTHBIX M KAYECTBEHHBIX 33a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEeHuEe, 0600IIEHNE.
98 JlaGopaTopHbie pabOTHI IO KypC 1 1 bubmmorexa [OK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTaMH 10 TeMe ""3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 Texcramu 1o TeMe "Kojebanus u 1 bubmorera [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Paborta ¢
101 TexkcTaMu 1o TeMe "CBeTOBBIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHue, 06006mEeHue. PaboTa ¢
102 TekcTaMHu 110 TeMe "KBaHTOBas u 1
sepHas puzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

9 KUIIACC

Kox

pe3ya
bTaTa

HpOBepﬂeMLIe NpeAMETHBIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCITI0JIb30BATh M3YYCHHBIC TOHATUA

1.2

pas3inyaTh SBJICHUSA [0 ONHCAHHUIO HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpYXKaIOLIEM
MHpE, B TOM 4ucie (pU3NYECKHUE SBJICHUS B MPUPOJE, NPU STOM IEPEBOJIUTH
MPaKTUYECKYI0 3ajadyy B Yy4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PU3NUECKUX SIBJICHUM

1.4

OTIMCHIBATh HW3YYCHHBIC CBOWCTBA TNl W (PU3UYCCKHE SBJICHHS, WCIIOIb3YS
(¢u3HYecKre BEMYWHBI, TIPU ONMCAHWUU TPABUJIBHO TPAKTOBATh (U3MUYCCKUH
CMBICTT HCIOJIB3YeMBIX BEJIMYWH, OOO3HAYCHHS] M CIWHUIBLI (PU3NICCKUX
BEJIUYHH, HAXOUTh ()OPMYJIBI, CBS3BIBAIOININE JIAHHYIO (DU3MYCCKYIO BEIHUNHY
C JpYTMMH BEIIMYMHAMH, CTPOUTH TpadUKH M3Y4ECHHBIX 3aBHCHMOCTEH
(bMBUYECKUX BETMYHUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIbB3YS
M3YYECHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE

1.6

OOBACHATH (PU3NUECKHE MPOIIECCH] U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BbBISABIATh HPUYUHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKUX MIaroB ¢
MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (DU3HUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3ajaun (OMHUparouIrecs: Ha cUcTeMy U3 2 — 3 ypaBHEHHH),
UCIOJIb3YSl 3aKOHBI U (OpMyIibl, CBsi3bIBarolue (U3NYECKUE BEIUYMHBI: Ha
OCHOBE aHall3a YCJIOBMS 3aJlaud 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISATH
HEeJOCTaloUIe WM W30bITOYHBbIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBbIE s pElIeHHs, MPOBOAUTh pacdéTbl U OLIEHUBATh
PEATUCTUYHOCT NOJYYCHHOTO 3HAUEHUS! U3NYECKON BETUYHHBI

1.8

paciio3HaBaTb l'IpO6J'IeMLI, KOTOPBIC MOJXHO PCHIUTL IIPH ITOMOIIU (I)I/I3I/I‘I€CKI/IX
MCTOHAOB, HCIIOJIB3YySA  OIMMCAHUC HUCCICAOBAHUSA, BBIACIIATH IIPOBEPACMOC
IPCAII0JIOKCHNUEC, OICHUBATL IIPABUJIbHOCTD IIOPAAKaA IMMPOBCACHMA UCCIICIOBAHUA,
ACJIaTh BbIBOAbI, MHTCPIIPECTUPOBATL PE3YJILTATHI Ha6J'IIOI[eHHI>i " OIIBITOB

1.9

ONpOBOAWUTL OIIBITHI 110 Ha6J'II-OI[eHI/IIO @mn%cxnx SIBJICHUH WA (I)I/I3I/I‘-ICCKI/IX
CBOMCTB TE€NI: CAaMOCTOSTEIHLHO C06I/IpaTB YCTAaHOBKY U3 HU30BITOYHOTO Ha60pa
O60py,[[OBaHI/I$I, OMHUCBIBATH XOJ OIbITa U €ro pPe3yJjibTaThl, (I)OpMy.TII/IpOBaTB
BBIBO/JIbI

1.10

MPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 MPSIMbIX H3MEPEHUH, OIpenesnss
cpeaHee 3HaueHHE U3MepseMoil  BenW4YMHBI  ((POKYCHOE  paccTOsTHHUE
coOuparomieid  JMH3bI), OOOCHOBBIBATH  BBIOOpP  crmoco0a  HM3MEpeHus
(M3MepuTenpHOrO Mpubopa)




1.11

POBOJUTH  HCCIICAOBAHUE  3aBUCUMOCTEH  (DU3MYECKMX  BEIUYMH  C
HCIOJIb30BAHUEM  MpPSIMBIX ~ M3MEPEHMI:  IIJJAHMPOBAThb  MCCIEIOBAHUE,
CaMOCTOSITEIIbHO COOMpPATh YCTaHOBKY, (DUKCHPOBATH PE3yJbTATHI MMOJIY4YCHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMYHH B BUJE TaOIUIN I'PadUKOB, JETaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIEIOBaHUs

1.12

MPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIMYUH: IUIAHUPOBATH
U3MEpeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M  BBIIOJHATH
U3MEPEHUs, CIIeAys IPEUIOKEHHOM WHCTPYKIUHU, BBIYHUCIATH 3HAYCHHE
BEJIMYMHBI M AHAJIU3UPOBATH IIOJYYCHHBIC PE3YyJbTAThl C Y4ETOM 3aJaHHOMU
IIOI'PEIIHOCTH U3MEPEHUN

1.13

coOnroAaTh MpaBUjia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ JabopaTOpHBIM
000pyT0BaHUEM

1.14

pasznuyaTh  OCHOBHBIE TPU3HAKM  HM3YYEHHBIX  (U3MUECKUX  MOJeNeH:
MaTepuagbHas TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOUEYHBIM HCTOUHUK CBETA,
JIyd, TOHKas JIMH3a, [JIJAHETapHAsi MOJENIb aTOMa, HYKJIOHHAsI MOJENIb aTOMHOTO
sanapa

1.15

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HAa HX OINHUCAHMS, HUCIOIb3YySd 3HAHHS O CBOMCTBaxX
(bu3nuecKux sBJICHUN U HEOOX0aAUMble GU3NYECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMBI M CXCEMATUYHBIC PHCYHKHU H3YUCHHBIX TCEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOIECCOB IPHU
pEIICHNN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, ONTUYCCKUC CXEMBI i1 IMMOCTPOCHUA
M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAONICH JTNH3E

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHGOPMAIHMIO O MPHUMEPax) MPAKTHUECKOTO
WCIOJIb30BaHUs (PU3NUYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU I 00ecreueHus
0€30MacHOCTH MPU 00paIIeHUU C MPUOOPaMH U TEXHUUYECKUMHU yCTPONCTBAMH,
COXPaHEHHUS 3JI0POBbS U COOIIOACHUS HOPM SKOJOIMYECKOTo MOBEACHUS B
OKpYKalollen cpene

1.18

OCYILIECTBIISITh MOUCK HHPoOpMany (PU3NUECKOTO COAEpkKaHUS B CETH
WuTepuer, camocTosATenbHO (HOPMYIUPYs MOUCKOBBIN 3ampoC, HAXOAUTh MYTU
ompeJieNieHusT  JOCTOBEPHOCTH TMOJy4YeHHOW uHGOpManuu Ha  OCHOBE
MMEIOIUXCS 3HAHUM U JOTIOJIHUTENIbHBIX HCTOUHUKOB

1.19

WCIIOJIb30BAaTh MPH BBIMOJHEHUU YYEOHBIX 3aJaHU HAYYHO-MOMYJISIPHYIO
nuTeparypy (GU3NYECKOTO COACpIKaHMs, CIPABOUYHBIE MaTepUajbl, PECYPChHI
cetu  HWuTtepHer; BnazeTe  npuéMamMH  KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBanus HH(POPMALIMK U3 OTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE IHCBbMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE
uHbOpMAllMM M3 HECKOJIBKUX HCTOYHMKOB (PU3MUECKOTO  COJEpXKaHMUS,
NyOJIMYHO NPEACTaBIATh PE3YJIbTaThl MPOEKTHOH MM HCCIIEIO0BATENILCKOM
NESTENIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIOJIB30BaTh M3YyYEHHBIH MOHATUHHBIN
ammapar M3yd4aeMoro pasjena (U3MKM M CONPOBOXKAATh BBICTYIUIEHUE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBINIOJHEHUHU Y4eOHBIX MPOEKTOB U UCCIIEIOBAaHUM (PU3MUECKUX MPOLIECCOB
pacripeniesiaiTh OOS3aHHOCTH B TpYyNINE B COOTBETCTBHUM C IOCTaBJIEHHBIMHU
3aJjauaMy, CJIeIUTh 3a BBHIIIOJHEHHWEM IUIaHa JIeHCTBUN U KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIN BKJaX B JEATENBHOCTh TPYIIIHL,
BBICTPAaWBaTh KOMMYHHMKaTHUBHOE B3aUMOJICHCTBUE, MPOSBISIL TOTOBHOCTh
pazpeniatb KOHQJIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

9 KJIACC
Kon Kox
pa3a;[en leMerTa [IpoBepsieMbIe IEMEHTHI COACPIKAHUS
MEXAHUWYECKHUE ABJIEHU A

8.1 Mexanudeckoe ABuxkeHne. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTEIFHOCTh MEXAHUYECKOTO ABIKEHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE JIBIKEHHUE

8.4 HepaBHoMmepHOe npsiMomiHeliHOE ABroKeHHe. CpeHsisi 1 MTHOBEHHAs
CKOpOCTB TeJla PH HEPABHOMEPHOM JBHIKEHHH

8.5 Yckopenne. PaBHOyCKOpEHHOE NPSAMOTIMHENHOE IBH)KEHUE

8.6 CoboaHoe nmanenue. OnbITel [ anues
PaBHomepHOe paBmkeHME 1O OKpyxkHocTh. llepmony m wacrora

8.7 oOparenus. JIuneiHas u yrioBasi CKopocTu. LleHTpocTpeMutensHoe
YCKOpEHHUE

8.8 [TepBrriii 3akoH HeroToHa

8.9 Brtopoii 3akon HeroToHa

8.10 Tperwnii 3akoH HeroToHa

8.11 [TpuHIMT CyNIEpIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8 813 #H##Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJIBKCHHS, CUJIa TPEHUS

MTOKOSI, APYTHUE BUIBI TPCHHUSI

814 #H##Par#H##Cuna THKECTH W 3aKOH BCEMHUPHOTO  TSATOTCHUSA.
YckopeHue cBoOOTHOTO TaICHUS

815 JBmwxkenue mianet Bokpyr Counia. [lepBas kocMuueckas CKOPOCTb.
HeBecoMocCTh U neperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOYKU. AOCOTIOTHO TBEPIOE TEJIO

817 #i##Par#t#PaBHoBecre TBEPIOTO Tela C  3aKPEIUIEHHON OCHIO
BpameHus. MomeHT cwibl. LleHTp TshkecTn

8.18 Nwmnynsc Tena. M3Menenue ummnynbca. IMIynsc cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #H##Par###PeakTHBHOE IBUYKEHUE

8.21 MexaHunueckasi paboTa U MOITHOCTb

8.22 PaboTa cui TsKecTu, ynpyroctu, Tperusi. CBa3b SHEpruu U paboThl

8.23 [ToTeHuanbpHas SHEPrys TeJa, MOAHATOrO HaJ/l HIOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHas SJHEPIUs CKATON IPYKUHBI

8.25 Kunernueckas sHeprusi. Teopema o KHHETHUECKOH SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH




8.27

[IpakTuyeckue pabOTHI:

Ornpezenenue cpeHe CKOPOCTHU CKOJIBKEHHUS OpycKa WA IBUXKECHUS
HiapyvKa IO HAKJIOHHOW IUIOCKOCTH. OmpeneneHue yCKOpPEHMs Tella
IIPU PaBHOYCKOPEHHOM JIBHYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
WccnenoBanue  3aBUCUMOCTM  IYTM  OT  BPEMEHU  IIpHU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM TPU PAaBHOYCKOPEHHOM JIBWKCHHUU 0e3
HA4aJbHOM CKOPOCTH IYTH OTHOCSTCS KaK Psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
WccnenoBanue 3aBUCUMOCTH CHUJII TPEHUSI CKOJBXKEHHSI OT CHIIBI
HOpMajbHOTO JaBiieHus. OrmpeneneHre KodQQUIMEHTa TpeHus
ckosbkeHus. OnpeneneHue >XECTKOCTH MNpyxuHbL. OmnpeneneHue
paboThl CHUJIBI TPEHMsI MPH PABHOMEPHOM JIBWKEHUU Tela IO
TOPU30OHTAIbHOM  moBepxHOcTU. OrmpeneneHue pabOTbl  CHIIBI
YIPYroCTH MpPH MOABEME Ipy3a C UCHOJIb30BAHUEM HEMOJBUKHOIO U
MHOIBIKHOTO OJIOKOB

8.28

®u3nyecKue SBJICHUS B MPUPOJE: NMPUWIUBBI U OTJIUBBI, JBUKEHUE
mwianer COJMHEYHOM CHCTEMbI, PEAKTUBHOE JIBUKEHHE KMBBIX
OPraHnu3MoOB

8.29

Texandeckue YCTpOI\/’ICTBaZ CIIMAOMETP, JAaTUUKHU  TIOJIOKCHUA,
PAaCCTOAHUA U YCKOPCHUSA, PAKETHI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

9.1

KonebarenpHoe nmwxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA:
MEePHOJI, YaCTOTa, aMILTUTYa

9.2

MaremaTuyeckuii U IPYKUHHBIN MasTHUKH. [IpeBpaiienue sHepruu
MIpH KoJieOaTeIbHOM JBMKEHHUU

9.3

3aryxaronue Kojebanus. BeinyxaeHHsie kosebanus. Pesonanc

9.4

Mexannueckue BoJHbI. CBOMCTBA MeXaHWYECKUX BOJIH. [IpogonbHbIe
W TOINepedyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€
pactpocTpaHeHus. MexaHWYeCcKMe BOJHBI B TBEPIOM  Tele,
celicMHYECKHE BOIHEI

9.5

3ByK. ['pOMKOCTH M BbICOTA 3ByKa. OTpaxeHue 3ByKa

9.6

WHnbpa3Byk U ynbTpa3Byk

9.7

IIpakTruyeckue pabOTHI:

OmnpeeneHre 4YacTOTBl W IEpHOJa KOJICOAHMH MaTeMaTHYeCKOro
MasTHHKA.

OmnpezeneHue YacTOThl M Iepuoja KojJeOaHWd TPYKUHHOTO
MasTHHUKA

HccnenoBanue 3aBHCUMOCTH TMEpPHOJA KOJICOAHUH TMOABEIICHHOTO K
HUTH Tpy3a OT JJIUHBI HUTHU. VccliemoBaHue 3aBUCUMOCTH TEPUOJIA
KOJICOAHUH TPYKHMHHOTO MasTHHKa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTH TEepPHOJa KOJeOaHHUH Trpy3a, MOJBEIICHHOTO K HUTH,
OT MacChl Tpy3a U XECTKOCTU TPYXKUHBIL. V3MepeHue yCKOpeHHUs
CBOOOJHOTO MaAEHUS

9.8

®du3nyeckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB KMBOTHBIMU,
3CMIJICTPACCHHUC, celicMUuYecKue BOJIHBI, IYHAMH, 3X0

9.9

TexHuueckue ycTpOHCTBA: 9XOJIOT, MCHOJIb30BaHUE YIbTPa3ByKa B
OBITY M TEXHUKE




OJIEKTPOMATI'HUTHOE IT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTpOMarHUTHOE MoJjie. DJEeKTpOMarHuTHblE BOJHBL. (CBoiicTBa
JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTpPOMarHUTHBIX BOJIH
103 SJIGE(TpOMaFHI/ITHaﬂ npupoga cera. CkopocTh cBera. BonHOBBIE
CBOICTBa CBETa
10 [IpakTuyeckne pabOTHI:
10.4 N3ydyeHne CBOMCTB  DJIEGKTPOMArHUTHBIX BOJAH C  MOMOIIBIO
MOOMIIEHOTO TenehoHa
105 ®dusndeckue SABICHUS B TpHUpoje: OHOJOrHYEecKoe JeHCTBHE
BHJIFIMOTO, YIBTPa(UOJIETOBOTO U PEHTTE€HOBCKOTO M3IIy4eHUN
10.6 TGXHH‘IGCKIiI'e YCTPOMCTBA: WCHOJIB30BAHNE DJIEKTPOMArHUTHBIX BOJH
JUISl COTOBOH CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsimonuHeNHOE pacpoCTpaHEHHE CBETA
11.3 OTtpaxxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa
114 [Ipenomnenne cBera. 3akoH npenomieHuss cBera. IlomHoe
BHYTPEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop tydeii B JIMH3E
11.6 OnTtuueckas cucrema ¢GoToarnmapata, MUKpPOCKOTIA U TEJIECKOTa
11.7 ['1a3 xak onTuyeckas cuctemMa. bn3opykocTh U JaTbHO30PKOCTh
118 Paznoxxenne Gemoro cera B crekTp. OmbiTel HetoTona. CroskeHue
CHEKTpaJIbHBIX I[BETOB. Jlucnepcus cera
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yrja OTpPa)XXEHHsI CBETOBOTO Jy4a OT
11 yria najaeHusl.
N3ydyeHne XxapakTepUCTUK U300paxKeHUs IMpeaMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH YIJla MPEIOMJICHUS CBETOBOTO JIyda OT
11.9 yrila majeHusl Ha TPAHUIIE «BO3JIYX — CTEKIIOY.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenve (QOKYCHOTO pACCTOSHHUS M ONTUYECKOW  CHIIBI
coOuparonien JUH3BL
OnBITHI MO PA3JI0KEHUIO OEJIOTO CBETA B CIEKTP.
OnpITHl 10 BOCHPHUATHIO 1IBETa MPEIMETOB NpU UX HAOIIOACHUU
4yepes IBETOBbIE (PUIBTPHI
duznyeckue siBIeHUs B mpupoje: 3atMenus Conniua u JIyHbl, 11BeTa
11.10 TeJI, ONTHYECKHUE sBIEeHUS B atMmocdepe (uBeT Heba, pedpaxums,
paayra, MUpax)
1111 TexHuueckue  ycTpoiicTBa: OYKH, Iepuckon, (oToamnmapar,
ONTUYECKUE CBETOBO/IbI
KBAHTOBEBLIE SAABJIEHU A
12 121 OmnswiTel Pesepdopna u muianerapHas Mojzenb atoMa. MoJenb aToMa
bopa
12.2 Hcnyckanne u mornomeHue ceera atomoMm. KBautel. JImHeiuaThie




CHEKTPbI

12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

124 Crpoenue artomHoro sapa. HykinoHHas Mojaenb aTOMHOIO sjpa.
N3oTonbl

12.5 PapnoaktuBHbie nipeBpaienus. [lepuon nosypacnajia aTOMHBIX sJI€p

126 SnepHble peakuuy. 3aKOHbl COXPAHEHHUS 3apsiIOBOIO M MaccOBOIO
qucell

12.7 DOHeprus cBs3U aTOMHBIX siiep. CBsI3b MAcChl U SHEPTUU

128 PeflKHHH cuHTe3a u aeneHus saep. Mcrounuku sHeprun ConHua u
3BE3]

129 SnepHas sHepretuka. JlelicTBUE pPAaIMOAKTHBHBIX W3JIy4CHHH Ha
YKUBBIE OPTraHU3MBI
[IpakTueckue pabOTHI:
Habmtoienue CrulomHbIX U IMHEWYaThIX CIIEKTPOB U3Ty4EHHUSI.

12.10 HccnemoBanue  TPeKOB:  HM3MEPEHHWE OSHEPTUU  YACTHIBI  T10
TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenue pagnoakTuBHOro poHa
@u3nyecKue SBICHHUS B IPUPOJE: €CTECTBEHHBIM pPAJINOAKTHUBHBINA

1211 ¢on, KOCMHUYECKHE JIydH, PajHOAaKTHBHOE M3IydeHHE NPUPOJHBIX
MUHEpaJIOB, JIEHCTBUE pAJMOAKTUBHBIX HU3IYyYEeHUN Ha OpraHu3M
4eJI0OBEKa

1212 TexHuueckue  yCTpOMCTBA:  CHEKTPOCKON,  WHIMBHUIYaJIbHbBIN

JIO3UMETP, Kamepa Busibcona




