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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o Qu3nke Ha YypOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBlIMBaeT pacipeneieHue yueOHOro Mmarepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ ILEIbI0 OKa3aHHUsS METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, OMooruei, actpoHoMuel u puzndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PuU3MUECKOTo OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

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

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (pOpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEJICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

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 MMporpaMmsbl 110 (bl/IBI/IKe 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 OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

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

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOPHBIX Pa0dOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
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Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUYECKUE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1.

MexaHWYecKue, TEIUIOBbIC, DJJICKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SIBIICHUSL.

dwusndeckre MPUOOPHI U MPOIEypa MPSIMbIX U3MEPEHUIN aHAJIOTOBBIM H
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1.

2
3
4.
5

Omnpenenenue 1EHbI IeIEHUS IIKaJIbl U3MEPUTEITHLHOTO MpUdopa.
N3mepeHne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temmepaTypbl IpU MOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEPATYpPHI.

[IpoBeneHue uccneqoBaHUs MO MPOBEPKE TUIIOTE3BI: NATBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
mycKa.

e BocnurarenbHbIA KOMIIOHEHT:

e — OCO3HaHHWE IIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BaXXHEUIIENW COCTABIISIOLICH
KYJbTYpBIL;

e — pa3BUTHE HAYYHOU IOOO3HATEIBHOCTH, MHTEpPECAa K KCCIEN0BATEIbCKON
NEATEIBbHOCTH;

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHUSI 0 CTPOEHUH BelllecTBA.
CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.



JIBrm>kenne dactuil BemecTBa. CBsI3b CKOPOCTH JBMIXKEHUS YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue 4acTHIl
BEIIECTBA: MPUTHKEHUE U OTTATKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpuctamindeckux) Teil. B3auMOCBSI3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysuu.

3. HaGmonenue  siBJIeHUW,  OOBSACHSIONIUXCS  MPUTSDKCHUEM WM

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuvie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOTIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO ICHUCTBUS CHJT MOJICKYJIIPHOTO MPUTSIKCHHUS.

BocrniirarenbHbld KOMIIOHEHT:

e — TOTPEOHOCTH BO B3aUMOJCHCTBMU TMPU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (U3MUECKOW HANpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM

JPYTHX;

Pa3nea 3. /IBu:keHue u B3anMojieiicTBHeE TeJl.

MexaHnnueckoe IBUKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUYKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBH)KEHUHU. Pacd€Tr mytu u
BPEMEHH JIBUKEHUSI.

SBneHve wHepuuu. 3aKOH MHepuuH. B3aumoneicTBue Ten Kak IMpUYMHA
W3MEHEHUs CKOPOCTH [JBWXEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYN B E€IUHHIIE
o0BEMa BelecTna.

Cunia Kak XapakTepucTuKa B3aumonaeicTBus Tei. Cuia yrnpyroctd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ TOMOUIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Cuna TsKecTu Ha Apyrux aHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HaNpaBJICHHBIX MO OJAHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuna TpeHus.
TpeHne CKONbKEHUS U TPEHUE MTOKOs. TpeHrne B IPUPOJAE U TEXHUKE.

Hemoncmpauuu.

1. HaGmronenne MeXaHWUYECKOTO JIBIKEHUS TeTa.

2. M3MepeHne CKOpOoCTH NPSIMOJIMHEHMHOTO JBUKCHUS.

3. HaOmroneHue siBieHUS UHEPLIUH.

4. HabGnroneHve U3MEHEHHS] CKOPOCTH ITPU B3aUMOJEHCTBUU TEll.



5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.

6. CrokeHHe CUI, HAaPABJIEHHBIX 110 OAHOU IPSIMOM.

Jlabopamophuie padomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,

MOJEJIH JIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).
2. OmpezeneHue cCpeiHE CKOPOCTU CKOJBKEHHsS OpycKa WM ILIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TEIA.
4. OmBITBI, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshbKkeHHs (Aedopmariun)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.
5. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT
BEca Teja M XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEM.
e BocnurarenbHbli KOMIIOHEHT: — TIOBBIIICHUE YPOBHS CBOE€M KOMIETEHTHOCTHU
yepes NpPakTUYECKYIO JeATeIbHOCTD;
e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCIIE (OPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O U3UIECKUX OOBEKTAX U SABJICHUSX;

Pasznen 4. /laBieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIIICHUSI U YBEIUYCHUS JaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJICHHs Tra3za OT 00bEéma, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMH W razamu. 3akoH llackana. ITHeBmaTmueckue
MAaIIHbL. 3aBUCHUMOCTh JABJICHHS >KUIKOCTH OT TiayOuHBI. [mapoctarnueckuii
napanokc. Coobimaromuecs cocynbl. [ uapaBinueckie MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe namieHue. [IpuyuuHbBI CylecTBOBaHUS
BO3AymHON o0omoukn 3emun. OmnbiT Toppuuennu. U3mepenune atmocgepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBIICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 11 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlericTBUE )KUAKOCTU M Ta3a HA MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTD JIABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO TABICHHS.

3aBUCUMOCTbH BBITAJIKUBAIONICH CUITBI OT 00hEMA MOTPYKEHHOM YaCTH Teja
U TUIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHOW KUJIKOCTH.

8. YcIloBHe MJIaBaHUA TEJ: TUIABAHUE UM NIOTPYKEHUE T B 3aBUCUMOCTH OT

o U A w N

~

COOTHOIICHUS MJIOTHOCTEH Tejaa U KHUIOKOCTH.



Jlabopamophuie padomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTHU Beca TeJla B BOJIE OT 00bEMA MOrPYyKEHHOU B
XKUJKOCTh YaCTH TEJa.

OmnpeneneHue  BBITAIKMBAIONIEH CWIbL, JCHUCTBYIOLIEWM Ha  TEIO,
NOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl Teja.

OnpITEl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH  BBITAIKMBAIOLIEH  CHIIBL,
JEHUCTBYIONIECH HA TEJO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YacTH TeNa U OT INIOTHOCTH KUAKOCTH.

KoncTpyupoBanne apeoMerpa WM  KOHCTPYHPOBAaHHME JIOOKH U
OIpeJIeNIEHUE €€ rPy30M0AbEMHOCTH.

BocrniirarenbHbId KOMIIOHEHT:

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
buzuky;

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHWU HOBBIX (HUZUIECKUX
3HAHMM;

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.
Mexannueckas pabota. MOIIIHOCTS.

HpOCTBIG MCXaHHU3MBbI. pbIYar, 6JIOK, HakKJIOHHasa IINIOCKOCThD. HpaBI/IHO
PaBHOBCCH: pbIvara. HpI/IMCHCHI/IC IMpaBHJIa PaBHOBCCHU:A pbIdara K 6HOKy. «3o10TOC
IMpaBUJIO» MCXAHUKMU. KHI[ IMPOCTBIX MCXAHU3MOB. HpOCTBIG MCXaHHM3MEI B 6LITy )41
TCXHHUKC.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHLHMAbHAS HDHEPTHS.
[IpeBpaleHre 0JHOTO BUJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXaHUKE.

Jemoncmpauuu.

1.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

1.

2.
3,
4.

Onpenenenue padbOTHI CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBMKEHUU Tea MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanne yclioBui paBHOBECHS pblyara.

N3smepenne KII/] HakTOHHOM INTIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHHS] MEXAHUYECKON YHEPIUU.

o BocnurarenbHbpli KOMIIOHET: — CTPEMJIEHHE AHAJIU3UPOBATh U BBIABIATH
B3aUMOCBSI3W MPUPOJABI, O0OIIEeCTBA W OSKOHOMHKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
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Pa3znea 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TIOJIOKEHUA MOJIEKYISIPHO--KUHETUYECKOM TEOPUHU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbITHI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopenu TBEPAOro, >KMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOXKEHUW MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TennoBoe paclIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKECHUS
gactull. BryTpennsiss sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TerIonepeaua u coBepiieHrue padbotel. Busl Temmonepeaaun: TEMI0NPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonmnuectBo TerioTel. YenbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
TEMJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamanca. I[lnaBnenue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECTB. YAEIbHAs TEIJoTa IJIaBJICHUS.
[TapooOpazoBanue u konHjaeHcaius. Mcmapenue. Kumnenue. YiaenpHas Teriora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPAaTypbl KHUIEHUS OT aTMOC(EPHOro
JABIICHUS.

BnaxxHocTh Bo3gyxa.

DHeprus TOIUIMBA. Y IeJIbHAs TETIOTa CTOPAHUS.

[Tpunuumner pabotel TernoBeix aBuratenerd KIIJ[ TertoBoro aBurarterns.
TernoBble IBUTaTeNIM U 3alIUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS M KaIMIJUIIPHBIX SBJICHUH.

4. HalmroneHue TerioBOro paciIupeHus Tedl.

5. V3meHeHue naBieHUs ra3a MpU U3MEHEHHH O00BhEMA W HArPEeBaHUH WIIU
OXJIAXKICHUU.

[IpaBuiia u3mepeHus TeMnepaTypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabOnronenue kuneHusl.
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12. HabnroieHue mocTossHCTBA TEMITEPATyPhl MPU TUIABICHUH.
13. Mogenn TEIIOBBIX ABATATEICH.



Jlabopamophuie padomot u onvimot.
1. OnpITBl IO OOHAPYXKEHUIO JEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnbITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.
3. OnbITel 0 HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMs ra30B, JKUJIKOCTEH H
TBEPIBIX TEIL.
4. OmnpeneneHue AaBICHUS BO3AyXa B OAJIJIOHE LITIPHIIA.
OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [JAaBIICHHMS BO3AyXa OT €ro
00BbEMa 1 HarPEeBaHMS WA OXJIAXKICHHUS.
6. [IpoBepka runoressl JMHEHHONW 3aBUCUMOCTHU JITUHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphbl.
7. HaOntogenue wu3MeHeHUS BHYTpPEHHEH OHEpPruM Tella B pe3ysbTare
TeIuUIonepeaaun U paboThl BHEIIHUX CHUII.
8. HccnepgoBanue siBiI€HHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW H
ropsiueu BOJIBL.
9. OmpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO BOJOM  Ipu
TEIUI0O0OMEHE C HArpeThIM METAJUTMUECKUM IIUIHHIPOM.
10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npoliecca UCIIapeHus.
12. OnpenieeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.
13. OnpeneneHue yaeabHON TEIIOTHI IIJIaBJICHHUS JIbJA.
° BocnutatenbHblA KOMMNOHEHT:
e — OCO3HaHWE LIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HHCTPyMEHTa
NO3HAHMSI MUpPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHH, BaXKHEWIIEH COCTaBIISIOLIEH
KYJbTYpBIL;

e — pa3BUTHE HAYYHOU IIOO03HATEIBLHOCTH, HMHTEpPEca K HCCIIE0BATEIbCKON
NEeATEIbHOCTH;
e — OIEHKA CBOUX JEUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIIIYIO Cperny,

BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.
Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsanoB. BzaumopeictBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TelaMu).

Onektpuueckoe mnozie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULMH dIEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN ANEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOOHUKM UM  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.



ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
NcToyHuKM MOCTOSSHHOrO TOKa. JIeMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIAKOCTIX U razax.

Onektpuueckasgs nenb. Cuma  TOkKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHrne MpPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
IU1s ydacTka uend. [locnenoBaTtenbHoe U NapauiesIbHOE COEIMHEHNE IPOBOJHUKOB.

PaGota ® MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jlxoynsa—Jlenua.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpruIecKkoil snepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctosiHHbIE MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MaruutHoe moJsie 3eMJM W €ro 3HadyeHue sl Ku3Hu Ha 3emue. OnbIT
Opcrena. MarauTHOE 1oJIE JIEKTPUYECKOro ToKa. [I[puMeHeHne 3eKTpOMarHuTOB
B TEXHUKE. J[€elICTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
NOCTOSIHHOTO  TOKa. Vcrnosb30BaHHWE  BJEKTPOABHUrareiedd B  TEXHMUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SBnaeHue snekTpoMarHuTHON MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.
HcTouHrKkH OCTOSTHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTO HAIPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoOTUBIICHUM.
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. BzanmoencTsue mocTOSHHBEIX MAarHUTOB.
. MoaenupoBaHHe€ HEBO3MOKHOCTH Pa3/ICJICHUS TTOJIHOCOB MAarHUTA.
. MoaenupoBaHre€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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. OnwIT Dpcrena.
. MarnuTtHOe noJje Toka. DJIEKTPOMArHHuT.
. JIeicTBME€ MarHUTHOIO TMOJISI HA MPOBOJHUK C TOKOM.
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. DNEKTPOJABUTATEND MOCTOSHHOTO TOKA.

. UccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOM MHIYKIWH.

. OnbiTel Dapanes.

. 3aBUCUMOCTb HAIlPaBJICHUS HWHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHMUS.

. DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

L

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITel 1O HAOMIOAEHUIO DJICKTPU3AlMU  TeJl HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOTO TMOJ HAa MPOBOJHUKHA U
JADIICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOH MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryiampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOP, OT
COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJN MONEPEYHOTO
CEYEeHUs U MaTepHaa.

IIpoBepka mpaBWiIa CIOXKEHUS HANPSKEHUM MpPU TOCIEI0BATEIIBHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna I CHIBI TOKa INpPU MAPAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

NccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYLIETO 4YEpe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3yyenne MarHuTHOTO TOJISL TOCTOSIHHBIX MAarHUTOB MPHU UX 00bEeTMHEHNUN
Y pa3/ICIICHUMN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIbl  B3aUMOJIEUCTBUSA
KATYIIKX C TOKOM U MarHuTa OT CWJIbI TOKA Y HAIPABJICHUS TOKA B KaTYIIIKE.
N3ydenne neicTBrs MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
KonctpyupoBanue u uzydeHue pabOoThI JJIEKTPOIBUTATEIIS.

N3mepenne KII/] anekTpoaBUraTeIbHOM yCTAHOBKH.



21. OnBITBI MO HWCCIEAOBAHUIO SIBIICHUSA JJEKTPOMArHUTHOW WHAYKIHH:
HCCJIE0BAHUE WU3MEHEHUM 3HAYEHHUS W HAIPABICHUS HWHAYKIIMOHHOTO
TOKa.
e BocnurarenbHbI KOMIIOHET:

e — pa3BUTHEC HAYYHOW JIO003HATEIHLHOCTH, WHTEpPECa K HCCIICIOBATEIIHLCKON
eI TEILHOCTH;
e — OCO3HAaHHME IIEHHOCTH Oe30MacHoro ooOpa3a >KU3HU B COBPEMEHHOM

TCXHOJOTMYCCKOM MHUPEC, BAXKXHOCTHU IIpaBHUJII 0e30I1acHOTO IIOBCACHHUA Ha
TPAHCIIOPTC, Ha OOpOrax, C JJICKTPUYCCKUM U TCIIJIOBBIM 060py}10BaHI/ICM B
AOMAIIHUX YCIIOBUAX,

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmxkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBast CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCOIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

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

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuXx SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KabuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenre paBeHcTBa CHII PU B3aUMOJICUCTBUU TEIL.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS IIApUKa WA TEICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMNHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenuie padOThl CUJIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJIa 110
TOPU30HTAILHOM ITOBEPXHOCTH.
10. OnpeenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. MI3y4yeHue 3aK0Ha COXpaHEHUs DJHEPTUM.
BocnurarenbHbIii KOMIIOHEHT:
e — IIPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3nUecKol HayKu;
e — TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYX/I€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUIM
buzuky;

Pa3nen 9. Mexanuveckune KoJie0aHUSI M BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuii U MpyXKUHHbIM MasTHUKHU. [IpeBpaienue
SHEPTUH MPH KOJIeOATETIPHOM JIBUKCHUU.

3aryxaromue — KojeOaHus.  BeIHYXIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbL. CBolCTBa MeXaHMYeCKMX BOJH. [IpomonsHble U
nonepeyHbie BOJIHBL. JlIMHA BOJIHBI M CKOPOCTh €€  paclnpOoCTpaHCHUSI.
MexaHnyeckue BOJIHBI B TBEPJIOM TeJi€, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpakeHue 3Byka. MH}pa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne komeOaHUN TeNl 110N JEWUCTBUEM CHIBI TSIKECTH U CHJIIBI
YIOPYTOCTH.

Ha6monenne konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

HaGmronenne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnipocTpaneHnue mpoaoJIbHBIX M ONIEPEYHBIX BOJIH (HA MOJICIIN).
HaGmroeHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHne dYacTOThl M TEpHOJa KoJeOaHW MaTEeMaTHYeCKOTro
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MasITHUKA.

2. OmpeneneHne 4aCTOTHI M IEpUOAa KOJIeOaHUN MTPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIepHOja KOJIeOAHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.



5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.
6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoja  KojeOaHui
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTH MPYKUHBI.
7. W3MmepeHue yckopeHusi CBOOOJHOTO MaICHUS.
o BocnurarenbHblil KOMIIOHET: — OCO3HAHHUE BAXXHOCTH MOPAIbHO--3THYECKUX
MPUHIIMIIOB B I€SATEIBHOCTH YUEHOTO;
— BOCHPUSITHE ACTETUYECKUX KauyecTB (U3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
Paspnen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMAarHuTHhle  BOJIHBL.  (CBONMCTBa
3JEKTpOMarHuTHoIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Hcmosib30BaHueE
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJNleKTpoMaruuTHas mnpupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
2. BoyiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimeot.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOUIBHOTO
TenedoHa.
BocnurarenbHblii KOMIIOHEHT:
— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

Pa3zpnen 11. CBeToBbBIE IBICHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcnonb3oBaHWE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B muH3e. OnTrueckas cucreMa poroanmnapara, MUKPOCKOIIA
u Teneckona. ['1a3 kak onTuyeckas cucreMa. bam3opykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxeHue
CIEKTPaJIbHBIX IIBETOB. J(rcnepcus cBeTa.

Jemoncmpauuu.

1. IlpssMonmHeHOE pacpOCTpaHEHUE CBETA.



OtpaxeHue cpera.

[Tonyuyenue n3o00paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xon myueit B cobuparoiei JuH3e.

X0 1yder B pacCeUBaIOLEH JIMH3E.

[TonyueHnne n300pa>keHU C TOMOIIBIO JTUH3.

[TpuHun peiictBus ¢oToamnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Mopenb riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanne 3aBUCMMOCTH YIUIA OTPa)KEHUsI CBETOBOIO Jyda OT yria
NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paKE€HUS MIPEIMETA B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MIPEIOMJIEHUSI CBETOBOIO Jiyda OT yria

L 0o N o Uk W N

naJCHUS Ha TPAHUIIE «BO3TYX—CTEKIIO».
[Tony4yeHune n300pakeHUH ¢ TOMOIILI0 COOUPAIOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparomiei
JUH3BI.
6. OIBITHI IO PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.
7. OnbITBI IO BOCHPUATHIO IIBETa MPEIAMETOB NpPHU UX HAOIIOJIEHUU uepes
[[BETOBBIE (PUIIBTPHI.

o BocnurarenbHblil KOMIIOHET:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU TMPHU BBHINIOJHEHUU HCCIEIOBAaHUN U
POEKTOB (U3MUECKOW HANPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX;

e — TIOBBIIICHHWE YPOBHA CBOCM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
NeSITEHHOCTD;

e — MOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMIA, B TOM YHucie (OPMYITHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBICHUAX;

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPBL.

PagnoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaaguoakthBHBIE
npeBpamienusd. llepuon monypacnana aTOMHBIX SAEP.



SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aps0OBOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sfep. CBfA3b Macchl W dHEpruv. Peakiuu cuHTe3a U
nenenus anep. Mcrounukn sHeprun CostHIa v 3BE31.

SnepHas sHepretuka. JleMCTBUS pPagUMOaKTUBHBIX W3JIYYCHUH Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIOLIEHHUS.

2. CrekTpsl pa3InyHbIX I'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrtpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHHUE SHEPrUM YAaCTHIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

e BocnmrarenbHblld KOMIIOHEHT:

e — OpHUEHTallUd Ha TNpPUMEHEHHE (PU3NYECKUX 3HAHUW MJIs PElIeHUs 3a1ady B
00JaCTH OKpY’KaloIlllel Ccpebl, IUIAHUPOBAHUS TOCTYNKOB M OIICHKH WX
BO3MOKHBIX TIOCJIEICTBUI JIs1 OKPY’KaroIIel Cpebl;

e — OCO3HaHHME TJIOOATBHOIO XapaKTepa SKOJOTHYECKUX MpOoOJeM M MyTed HX
pelieHus;

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpPUTEIHLHO--0000IAIOIITNH MOYIIb IIPEIHA3HAYCH JIJIT CHCTEMAaTH3al|H
1 0000IIIECHUS TTPEMETHOTO COAEPIKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
P HM3YYCHHH BCETO Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY MO0 (H3MKe JJi1 00YyJarolmUXCs, BBIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy M3ydeHHM JAaHHOTO MOJYJISI PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BHJIBI
JEATeIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIICUMBACTCS JOCTHXKCHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YJIbTAaTOB  OOydYeHHs, (opMHUpYyeTCS
€CTECTBCHHOHAYYHAs] TPaMOTHOCTB: OCBOCHHWE HAYYHBIX METOJIOB HCCIICTOBAHMUS
SBIICHUH TIPUPOALI W TEXHUKH, OBJAJCHUC YMCHHUSMH OOBSCHITH (PU3HUCCKUC
SBIICHUS, TPUMEHSS TIOJYYCHHBIC 3HAHMS, peEIIaTh 3aJa4d, B TOM YHCIIEC
Ka4eCTBECHHBIC U AKCIICPUMEHTAIbHBIC.

[IpuHIHIHATBHO ASATESILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaanu3yeTcs 3a
CYET TOro, 4TO 00YYAIONMIHECs BHIIOJIHSIIOT 3aJaHts, B KOTOPBIX MM IIpe1JIaracTcs:



Ha OCHOBE [OJYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue sIBJICHUS B OKPY KaIOIIeH IPUPOJI€ U MOBCETHEBHOM KU3HH;
WCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIEAOBAaHUS (DU3NUYECKUX SIBICHUH, B TOM
YHUCIIE IS IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAM0OJIE€ BaXXHBIX JIOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, ITPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUSA U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
SHEPTUMU.
BocnuratenbHbIl KOMIIOHEHT:
- AKTMBHOE YYaCcTH€ B pEHICHUU NPaKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJIOTUUECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIIC U (U3UIECKUX 3HAHUM;
— MUHTEPEC K MPAKTUUECKOMY U3YUYeHUI0 npodeccuit, CBSI3aHHBIX C (U3UKOM;



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O 0OOIIETr0 0Opa3oBaHMs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 00IIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS U  IMOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MpU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alMy, Topoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PUBHMUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTl OKpY’Karolied cpenpl, MUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBMU TPH BBHITIOJIHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IPAKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SABICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUs MpOorpaMMBI 10 (hU3UKe Ha ypOBHE OCHOBHOTO O0IIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICJICTBEHHBIC CBSI3M TMPH H3YYCHHH (HU3HUECKHUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCIIOIB30BAHUEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIJABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi U KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHUIO: paclpeiessaTh poJid, OOCYXKIaThb MPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTst petieHust GU3NIECKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUN
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEb, THUIOTe3a, CAUHUIBI (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ynpyras, IIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAILICHHUS, TIepeaaya JaBJICHUS TBEPIABIMU TEIIAMU, )KUIKOCTIMH U Ta3aMH,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMYuHbI (Macca, 00BEM, TNIOTHOCTh BEIIECTBA, BPEMsl, My Th,
CKOPOCTb, CpEIHss CKOPOCTb, CUJIAa YIIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3} (OUIIMEHT TIONE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nuecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN PU3NUECKUX BEIIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ynbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUecKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOBI;

BBITIONHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTHU
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT Y/JIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO HCCIENOBAaHUs, COOWMpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHUS (U3UYCCKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMO, KOA(Q(UIIMEHT TIOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAyS MPEUTOKECHHON HWHCTPYKIIUU: TPU BBITOJHCHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUECKUX 3HAHWUH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uWH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKU, TIOCTOSTHHBIN SJIEKTPUUECKUN TOK, MAaTHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenIOnpOBOAHOCTb, KOHBEKI[HS, U3JITy4YeHue),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
[0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTalUlbl B Tmpupone, uznydeHue CoJiHLIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HSTOM TMEPEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeJbHas TEIUIOEMKOCTh BEILECTBAa, yHEJbHAs TEIIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CUla
TOKa, DJJEKTPUYECKOE HANPsHKEHWE, CONPOTHUBIECHUE  ITPOBOJHHKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BETUYMH, 0003HaYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (DU3MYECKYIO BEIUUYUHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, NMPUHIUIT CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HeoOXoMuMbIe Mg €€ pelnieHus, MPOBOAUTh pacyéThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX IIOJIEd TOCTOSHHBIX MAarHUTOB, JEUCTBUSA



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONMUCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOIbI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, /1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHUPOBATH HM3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMUCAHUs (B TOM YHUCIIE: CUCTEMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOJBUTaTEb MOCTOSSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTATENb BHYTPEHHErOo CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAUTh HH(DOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPY KaIoIIeH cpene;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHIMIOJHEHUH YUEOHBIX 3a/laHuil HaAy4IHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HKH, COMPOBOXIAThH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHMBAaTh COOCTBEHHBIM BKIIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, paBHOBECUE, MEXAHUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, sIACPHAs SHEPTETHUKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXamoIllue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CJOXCHHE CIEeKTpaJbHBIX [IBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJIOTHYECKOE JCHCTBHE BUIAMMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIIIOoBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ MMOBEPXHOCTHIO 3€MJIM, TOTCHIIMAJIbHAS DHEPTHsl CKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPAHEHHsI SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUUAX, IPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (PU3NYECKHUE BETMYMHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEHUIUTh MpPH MOMOIIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MaJIbIX KOJEOaHUH, MPSIMOJIIMHEHHOE pacpoCTpaHEeHUE CBETa,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEIbHO  cOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a H3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, HepHojaa
KoeO0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIWYUH B BUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa W TEPUOJ
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIMH, BBIUYUCIIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETp, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH U3YYCHHBIX TEXHHMUECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelieHNr  Y4eOHO--TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBl JIs
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeEJIE;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BAaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUN HayYHO--TOMYJISPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemMoro paszziena (U3MKA U CONPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
11 o - 2 0 0
FISHia * Hayka O TpHpoae https://m.eds00.ru/7f416194
1.2 du3nyecKne BEIIMINHBI 2 0 1 bubmorera [JOK
https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 0 1
CTE€CTBEHHOHAYYHBIN METOJ] O3HAHUS httos://m.edsoo.ru/7f416194
14 0 0 0
15 0 0 0
1.6 0 0 0
1.7 0 0 0
Hroro mo pazgeny 6
Pa3znea 2. IlepponayajibHble CBeIeHUS O CTPOEHUHU BelllecTBa
bubmuoreka [JOK
2.1 1 0 0
CTpocHHe BetlecTsa https://m.edsoo.ru/7f416194
JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII bubmuoreka [JOK
2.2 2 0 1
BeIllecTBa https://m.edsoo0.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 0 0 bubmnorexa [IOK

https://m.edsoo.ru/7f416194
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Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl
bu6mmoreka [{OK
3.1 M 3
CXAMITCCROC ABIDRCHHE https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.2 u 4
HEPIUDL, Macea, TIOTHOCTD https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. B 14
A BIBT G https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.2 S
flapaerue KiKoCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(epHOe AaBaeHie https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 bubnmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3zgea S. Pabora m MOIIHOCTB. JHeprus
51 PabGora 1 MmouiHOCTH 3 Bubmorexa OK
https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCIHI® MEXAHISMEL https://m.eds00.ru/7f416194
5.3 MexaHnueckasi JHEpIrust 4 bubmmorexa [JOK

https://m.edsoo.ru/7f416194
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Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7 0 0
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 0 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4 0 0
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 0 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 0 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 0 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
1 ®dusnka — Hayka o mpupoje. SABaeHus 1 0 0 1 Hepens
MIPUPOIbI ceHTAbPA
1 Hepena
2 dusnyeckue IBICHAS 1 0 0 A
ceHTAGPA
3 dusndecKue BETMIHHBI U UX 1 0 0 2 Hepenn
U3MEpEHNE ceHTAGPA
Ypok-uccnenoanue "N3mepenne
4 TEMIIEPaTyphl IIPU NOMOIIHA 1 0 1 2 HepenA
KUJKOCTHOTO TEPMOMETPA U JaT4YHKa CeHTAbpPA
TeMIiepaTypsl"
MeToabl Hay4HOTO IMO3HAHUSL.
5 Onucanne GU3NIECKUX SBJICHUM C 1 0 0 3 Heaena bubmmorexa [TOK
N ceHTABpPA https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENEN
Ypok-uccnenosanue "[Ipoepka
5 TUIIOTE3bI: JAIHOCTD NOJIETA IIapUKa, 1 0 1 3 Hepens
MYILIEHHOTO TOPU30HTAIbHO, TEM CeHTAbpPA
OoJbIIe, yeM OoJIbIIe BhICOTA MycKa"
Crpoenue BemectBa. OMBITHI,
7 JIOKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE 1 0 0 4 nepens bubmnorexa [IOK
p p ceHTAbps https://m.edsoo.ru/ff09fe0a
BellleCTBa



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

8 JIBU>KEeHME YacTHI] BEIIECTBA A Heaena Bubmmorexa LIOK
ceHTABpA https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI 1O
1 Hepens
9 HaAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
OKTAbpA
razoB»
1 Hepena
10 ArperaTHble COCTOSHHSI BEIIECTBA A
OKTAGPA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 BoJibl. O000IIIEHHE 10 pa3ety 2 Hepens bubnuorexa [JOK
«ITepBoHauYanbHBIE CBEJCHUS O OKTABPA https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
Mexanndeckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE 2 HeAens bubmorexa OK
P P P oKTA6pA https://m.edsoo.ru/ff0a05c6
JIBYKEHUE
13 CxopocTth. EquHuIEI cCKOpPOCTH 3 HeAens bubmorexa IOK
p P P OKTA6pPA https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU IBHIKEHUS 3 Henena bubmorexa [TOK
yr p OKTABPA https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH 4 Hepena bubmuoreka [JOK
Ten OKTA6pSA https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTH BemecTBa. Pacyer Maccel 4 Hepens bu6mmoreka [JOK
o0BeEMa TeJia MO €ro MIOTHOCTH OKTABPA https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenencHue 2Hepnens
IJIOTHOCTH TBEPJIOTO TEJIa» HoA6pA
18 Pemenne 3amau no teme "II1oTHOCTE 2Henens bu6mmoreka [JOK

BelecTna"

HOA6pA

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak xapakTepucTUKa

. 3 HepgenA
19 B3auMo/ieiicTBus Tea. Cuia ynpyrocTH. HoRG S
3axoH ['yka
JlaboparopHas padota «/3yueHue
20 3aBUCHUMOCTH PACTSHKCHUS 3Hepens
(medopmarnmu) IPy>KHHBI OT HoA6pA
MIPUIIOKEHHON CUIIBD»
dHepens
21 [[IBnenue TsroTenus. Cuia TsHKECTH A
HOAGPA
CBS3b MEXKIY CHJION TSHKECTH H MacCoM
29 ena. Bec l;}’a PelIeHIe 3a1ad o 4Hepens bu6moreka [IOK
Tena. Tena. Pemenn Y II
" " A HoA6pA https://m.edsoo.ru/ff0al778
teMe "Cuia TsHKecTH
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. 1Hepens bubmuorexa [JOK
DU3NYECKUE XaPAKTEPUCTUKH TJIAHET Aekabps https://m.edsoo.ru/ff0a1502
1Hepens bu6mmoreka [IOK
24 Usmepenne cun. JIunamomMeT
p A p nekabps https://m.edsoo.ru/ff0al8cc
2Henens bu6mmoreka [IOK
25 Bec Tena. HeBecomoctn
nekabps https://m.edsoo.ru/ff0al778
CnosxeHue ABYyX CUJI, HaIIpaBJIEHHBIX
26 110 OJHOM IT }1?\7/1);171 PaBHopeﬁCTB as 2Heaens bubmiorexa LOK
g p ’ A M fekabps https://m.edsoo.ru/ff0ala70
CHII
97 Pemenne 3amau no reme 3Hepens
"PaBHogeiicTByrOImas cui” nekabps
08 Cuna TpeHus u e€ Buapl. TpeHue B 3Hepens bubnnoreka [JOK
MIPUPOJIE U TEXHUKE feKabps https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padora «M3yueHue
29 SaBI/ICI;IMOfTI/I CII:J'IBI T eHI/I}Iyq Anenenn bubmiorexa LIOK
p nekabps https://m.edsoo.ru/ff0alcc8

CKOJIBXKCHHA OT CHUJIbI JaBJICHHUA U



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa CONMpHUKACAOINXCA

IMOBEPXHOCTEN
30 Pemenue 3agau Ha onpeneneHue 4Hepens
PaBHOJEHCTBYIOIIEH CHJIIbI Aekabps
Pemenne 3amau mo remam: «Bec Temay,
31 T'pathiaeckoe H30GpasKeHue CH 2Hepens bu6mmoreka [IOK
«I"'paduueckoe u JKEHHE CHII»,
P Up AHBapA https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOMIAS CHID»
KontponbHas paboTa mo Temam:
«Mexannueckoe ABKEeHUEY, «Macca,
2Hepens
32 IUIOTHOCTEY, «Bec Temay,
AHBaps
«I"paduyeckoe N300paKeHUE CHIDY,
«Cunbiy
33 Hasnenune. CiocoObl yMEHBITICHUS U 3Hepens bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS AHBapA https://m.edsoo.ru/ff0a20a6
34 JaBnenne raza. 3aBUCUMOCTD JaBICHUS 3Hegens bu6mmoreka [IOK
rasza ot o0bEma, TemrnepaTypbl AHBapA https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, 4Hepens bu6mmoreka [IOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackans AHBapA https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XUIKOCTH U rase, 4Hepens bu6mmoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSKECTU AHBapA https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «JlaBinenue B SHepens bubnuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» AHBapA https://m.edsoo.ru/ff0a2826
38 Coob e COCVILL 1Hepens bubnuoreka [JOK
0o011aro
ottt YA despans https://m.edsoo.ru/ff0a2970
39 r qecKutii Ibece 2Hepens bubmuoreka [JOK
WJIPaBITN
o p despans https://m.edsoo.ru/ff0a3136
40 ManomMetpel. [IopIlIHEBOM KUIKOCTHBIN 2Hepens

HacocC

deBpans



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Atmocdepa 3eMin U IPUIHHBL €€

3Hepens

bubmuoreka [JOK

4 CYILLIECTBOBAHUS despana https://m.edsoo.ru/ff0a2b5a
3Hepens bubmmorexa [{OK
42 Bec Bosyxa. Armoceproe rasienue despana https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTro JaBICHHUS. 4Hepens bubnuorexa [JOK
OnsiT Toppuuennu despana https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS 4nepens bubnuorexa [JOK
OT BBICOTBI HaJl YPOBHEM MOPSI despana https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe SHegens bubnuorexa [JOK
JTABJICHUE HA PA3JIMYHBIX BHICOTAX despans https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau nmo teme " lHepens
AtmocdepHoe naBneHue" MmapTa
JlelicTBUE KUJIKOCTHU U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba 2Hene/s Bubmmorexa [IOK
MapTa https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopHas pabora «OnpenenecHue
48 BBITAJIKUBAIOIIEH CHITBI, JCHCTBYIOIICH 2Hene/s Bubmmorexa [IOK
MapTa https://m.edsoo.ru/ff0a33fc
Ha TeJIo, MOTPYKEHHOE B KUAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca 3Hepens bu6mmoreka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM B MapTa https://m.edsoo.ru/ff0a3514
KUAKOCTb YaCTH Tea»
50 [Irapaie e 3Hepens bubnuoreka [JOK
MapTa https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomMeTpa uin 1Hepenn
KOHCTPYHPOBaHUE JIOJKHU U anpens

omnpenenaeHue e€ rpy30noabEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenne 3aJga4 110 TCMaM: «IlmaBanue

52 cynoB. Bo3ayxomiaBanuey, «JlaBienue 0 1nenenn bubmmorexa [JOK
YAOB. BOSIYX ' anpens https://m.eds00.ru/ff0a3654
TBEPABIX TEJ, KUJIKOCTEH U ra30B»
KonTtposnsHas paboTa o teme
. 2HepensA
53 «/laBieHHEe TBEPABIX TEI, KUAKOCTEH U 0
anpesns
ra3oB»
2Hepens bubmmoreka [IOK
54 Mexanudeckas padora 0
P anpens https://m.edsoo.ru/ff0a3f82
3Hepens bubmmoreka [{OK
55 MomHoCcTh. EMUHUITBEI MOTITHOCTH 0
B S - anpens https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacuér
. . 3HepensA
56 MOIIIHOCTH, Pa3BUBAEMOM TP TIOIbEME 1
anpens
o JiectTHuIe" P
57 [Ipoctbie MexaHu3mbl. Poiyar. 0 4Hepens
PaBHOBecue cuil Ha peryare anpena
Prruaru B TexHuke, ObITY U IPUPO/IE.
4Hepens bu6mmoreka [IOK
58 JlabopaTtopHnas pabota «lccnenoBanue 0.5
B anpens https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIyara
59 Pemrenue 3agay nmo reMe «YCiIoBuUs 0 SHepgens bu6mmoreka [JOK
paBHOBECHS pbluara anpena https://m.edsoo.ru/ff0a48a6
Koadduruent nonesnoro aeicTeus
50 MexaHusma. Jlaboparopnas pabota 05 SHegens
«3mepenue KIIJ] nakinoHHOM ' anpena
TIJIOCKOCTH
61 Pemenne 3agau mo reme "Pabora, 0 1Hepens bubmuoreka [JOK
motrHocTh, KIT" mas https://m.edsoo.ru/ff0a4c48
62 Mexannueckas Heprus. Kunernueckas 0 1Hegens bubnmuoreka [JOK
Y MIOTEHIMAIbHAs YJHEPTUS mas https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHMsI MEXaHUYECKOU 1 0 2Hesens bubmuorexa [IOK
SHEPIUu Mmas https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCnepUMEHTAIbHOE OTIPEAETICHUE

64 M3MEHEHHUS KHHETUYECKON 1 1 1 2Hepens
MOTEHIIMATIBLHON YHEPTUU TIPU mas
CKAaThIBAaHHUH TeJa MO HAKJIOHHOU
MJI0CKOCTH"

65 KonTponsnas pabora no teme «Pabora 1 0 3Hegens
Y MOIIHOCTh. JHEPIrusH» mas

66 Peseprusrit ypok. PaGoTa ¢ Tekctamu 1 0 3Hepens bubmuorexa [JOK
o teMe "MexaHnueckoe aBmKeHue" mas https://m.edsoo.ru/ff0a4ee6
PeseprubIit ypok. PaboTta ¢ Tekcramu

67 o Teme "JlaBieHne TBEPBIX TE, 1 0 Anepens bubmorexa LOK

. " mas https://m.edsoo.ru/ff0a4ffe
KUAKOCTEN U ra30B
PesepBubIit ypok. PaboTta ¢ Tekcramu
dHepens

68 o teMe "Pabora. MOIIHOCTE. 1 0

Oneprus" Man
OBIIEE KOJIMYECTBO YACOB I1O0 68 12 4H
[TPOTPAMME Ma

dHepens
masn



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE TIOJIOKCHHS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 0 0 1 Hepens bubnnorexa [JOK
TEOPHUH U UX OIBITHBIE CeHTAbpA https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
1 Hepena
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1 0 1 A
CeHTAbpA
3 Moaenu TBEpAOTO, )KUIKOTO U 1 0 0 2 Hepens bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA ceHTAbps https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
. 2 Hegens
4 COCTOSIHMH BEIIECTBA HAa OCHOBE 1 0 0
. CeHTAbpA
MOJIOYKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU
3 Hepens bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdabie Tena 1 0 0
p pd ceHTAbps https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 0 0 3 Hepens bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE ceHTAGpA https://m.edsoo.ru/ff0a5530
4 Hepenn bubnuoreka [JOK
7 TennoBoe pacIIMpeHne U CKATUE 1 0 0 A 1
ceHTAbps https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTyphl
patyp pPatyp 4 HepenAa
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1 0 0
CeHTAbpA
YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buyrpennss sneprus. Crioco0bl 1 Hepens bubmuorexa [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu OKTABPA https://m.edsoo.ru/ff0a5c60

10 Buib Temonepeatn 1 Hepena bubmmoreka [{OK

OKTAGPA https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipakruyeckoe

11 HCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB 2 Hepena bubnuorexa [JOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX OKTA6pA https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 Komnuectso Temnotrl. Y aeianHas 2 Hepena bubmmoreka [{OK
TEIIOEMKOCTD OKTABPA https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE 3 HeAens bubmorexa OK

OKTAbpSA https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopnas pabota

14 "UccneqoBanue IBICHUA 3 HepenA bu6mmoreka [IOK
TEIJI000MEeHa MTPU CMEITMBAHUHT OKTAGPA https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U Topstyeit BOAbI"

Pacuer konuyecTBa TEIIOTHL,

15 HE0OX0IMMOTO ISl HAarpeBaHUsI Tea 4 Hepens
U BBIIEISIEMOTO UM TIPH oKTA6PA
OXJTaKICHUHU
JlaGopaTtopHas pabota

16 "Onpesenenue yenbHOI 4 Hepens bubnuoreka [IOK

" OKTABPA https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBa

17 DHeprus TOIINBA. Y IeJbHas 2Henens bu6mmoreka [JOK

TEIJI0Ta CTOPAHUS HoAbpA https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpACBaHUE

18 KPUCTAIMYECKHUX TEII. Y AelIbHAs 2HeAens bubmorexa LIOK
P ) HOA6psA https://m.edsoo.ru/ff0a71d2
TEIUIO0TA IIaBJICHHS
Jlaboparopnas paboTa
19 "OnpeneneHue yaeabHOH TEIIOThI 3 Hepena bubmorera [JOK
P y" HOABPA https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIbJIA
20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 3Hegens bubnuorexa [JOK
Hcnapenue HoAbpA https://m.edsoo.ru/ff0a740c
Kunenne. Y nenpHas TemioTa
nmapooOpa30BaHMs U KOHJICHCAIIHH.
21 3aBHUCUMOCTDL TEMIIEPATYPEI Anenens bubmmorexa [TOK
patyp HoABpA https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO
JIaBJICHHS
Bnaxxnocts Bozmyxa. JlabopaTopHas
99 pabora "Onpenenenue Anepens bubmuorexa [JOK
OTHOCHUTEIHHON BIAXKHOCTH HoA6psA https://m.edsoo.ru/ff0a7628
Bo3qyXa"
93 Pemenue 3a1a4d Ha onpenecHuE 1Hepens
BJI&YKHOCTH BO3/TyXa Aekabpa
[TpuHIHIB PaOOTHI TEMJIOBBIX
- lHepens
24 neurareneit. [lapoBas TypOuHa. p
ekabps
JIBurarens BHYTPEHHETO CrOpaHus A P
KIIJI TenmoBoro gBurares.
2Hepens bu6mmoreka [JOK
25 TeruioBble IBUTATEIN U 3aIATA
" nekabps https://m.edsoo.ru/ff0a7c7c
OKpYXarolen cpebl
26 3aKOH COXpaHEHUS U MPEBPAIICHUS 2Hepnens
SHEPTUU B TEIIOBBIX MPOIIECCaX Aekabpa
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[ToaroToBka K KOHTPOJLHOM paboTe

97 o teMe "TemoBnie IBICHUS. 3Hepens bubmuoreka [JOK
N3MeHeHune arperaTHbIX COCTOSHUMN nekabps https://m.edsoo.ru/ff0a83f2
BemlecTna"

KonTtposnsHas paboTa o teme
" 3Hepenn bubmuoreka [IOK
28 Tennossie sBiieHus. M3MeHnenue
N Y fekabps https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSTHUH BEIIeCTBA

29 Dnektpuzarus Ten. [[Ba pona 4nepens
EKTPUICCKHIX 3aPSI0B AeKabps
Ypok-uccienoBanue
" . 4Hepena

30 DneKTpu3arys TeJl UHIYKITUCH u

" Oekabps
TIPH COMTPUKOCHOBEHUHT

31 B3anmonericTBue 3apsoKEHHBIX TEIT. 2Hepens bubmuotexa [JOK
3akon Kynona AHBapA https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTh 3JIEKTPUYECKOTO 2Hepens bubmuorexa [JOK
noJi. [IpuHiun cynepno3uiuu AHBapA https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocutenu snexTpuueckux 3apsioB.

. 3Hepens

33 DneMeHTapHbIi 3apsaa. CTpoeHue

AHBaps
aToma

34 [IpoBOAHUKHY U AUDIIEKTPUKHU. 3aKOH 3Hepens bubnuoreka [JOK
COXPAHEHUS JEKTPUUECKOIO 3apsiia AHBapA https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1a4 Ha mpuMEeHEHUE 4Hepena bu6mmoreka [JOK
CBOMCTB 2JIEKTPUUECKHUX 3aPsI0B AHBapA https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUH TOK, YCIOBUS €ro

36 cyiecTBoBaHus. McTouHMKH . Bu6mmorexa LIOK

i ’ AHBapA https://m.edsoo.ru/ff0a95a4

QJICKTPUYICCKOT'O TOKA
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37 JIeCTBUS SIEKTPHUECKOTO TOKA 0 oHenena bubmmorexa [JOK
P AHBapA https.//m.edsoo.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue
lHepensa
38 AEKTPUIECKOTO TTOJISI Ha 1
" deBpans
MIPOBOTHUKH U TUAJICKTPUKU

39 DNEeKTPUYECKUM TOK B METaJIaX, 0 2Hepens bubmmoreka [{OK
JKHJIKOCTSIX U ra3zax despana https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€ 0 2Hepens
COCTaBHbIE YaCTU deBpana
Cuna Toka. JlabopaTopHnas pabora

41 "U3mepeHune u peryaupoBaHue CHJIbI 0.5 3Hepenn bubmorexa OK

| P PEryIHp ' despans https://m.edsoo.ru/ff0agbd6
TOKa
DIIEKTPUYECKOE HAIIPSKEHUE.

42 Boastmerp. JlaboparopHas paboTa 05 3Hepens bubmuorexa [JOK
"M3mepenue u peryampoBaHue ' despans https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"

ConpoTHBICHUE TPOBOTHUKA.
43 VY enpHOe CONPOTHUBIICHHE 0 Hepen bubmmorexa [JOK
A p despana https://m.edsoo.ru/ff0aa738
BeIlleCTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 Hepens bubmmorexa [IOK
p poBOA despana https://m.edsoo.ru/ff0aa738
JUTHHBI, TIJIOIIAIU TIOTIEPEYHOTO
ceyeHus U Marepuaia"
3aBUCHMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s 0 SHeAenn bubmnorexa [IOK
p ’ deBpana https://m.edsoo.ru/ff0aa44a

y4qacCTKa Lernun
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JlaboparopHas paboTa
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, HAYIIETO Yepe3 pe3rucTop, OT 1nepens bubmorexa HOK
> HAYHL pe3 P P, MmapTa https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE 2Henens
COCIIMHEHUS TIPOBOTHUKOB mapTa
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANPSKEHNUN 2Hepens bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM MmapTa https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH ABYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 npaBuia JJisl CUJIbl TOKA IPU 3Hepens bu6moreka [IOK
MapajIeIbHOM COECTMHEHUHN MapTa https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3agau Ha npuMEHEHUE
3Hepnens bu6mmoreka [IOK
50 3akoHa OMa JyIsi pa3JIMuHOTO
MapTa https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MOIITHOCTh
1Hepens bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
anpens https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTtopHas pabota
52 "Onpenenenne padOTH 1 MOITHOCTH lneaens bubmorexa [IOK
P P " anpens https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKue enu 1
53 MOTPEOUTENHN DIEKTPHUECKON 2Hepens bubnunoreka [JOK
sHepruu B ObITy. KopoTkoe anpens https://m.edsoo.ru/ff0ab660

3aMbIKaHHUC
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[ToaroToBka K KOHTPOJLHOM paboTe
110 TeMe "DNEKTPUUYECKUE 3apsi/ibl.

2Hepens bubmmoreka [{OK
o4 3apspKeHHBIC Tella U UX 0
N . anpens https://m.edsoo.ru/ff0abd2c
B3auMoiercTBHS. [10CTOSHHBIN
ANEKTPUIECKUHN TOK"
KonTtposnsHas paboTa o teme
"DyIeKTpUUECKHe 3apsibl.
3Hepens bubmmoreka [IOK
55 3apshDKeHHBIC Tea U UX 0
N . anpens https://m.edsoo.ru/ff0abea8
B3auMoiercTBHS. [10CTOSHHBIN
ANEKTPUIECKUH TOK"
56 ITocTosIHHBIE MArHUTHI, HX 0 3Henens
B3aNMO/ICHCTBHE anpens
57 VYpok-uccnenoanue "N3yueHne 0 4Hepens bubmuorexa [JOK
noJjieil MOCTOSHHBIX MarHUTOB" anpens https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 1oJyie. MarautHoe 1moJje
4Hepens bu6mmoreka [IOK
58 3eMJIM U €ro 3HaueHUE U )KU3HU 0
anpens https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTeaa. MarautHoe nose
SHepens bu6mmoreka [JOK
59 ANEKTPUIECKOTO ToOKa MaraHuTHoe 0
anpens https://m.edsoo.ru/ff0acld?
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHiuTOB B
50 texHuke. JlabopaTtopHas padora 05 SHepens bubnuoreka [JOK
"N3yueHue neicTBUSI MAarHUTHOTO ' anpens https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO
Toka. Mcronp3oBaHue
61 SJIEKTPOABUTATENIEH B TEXHUYECKUX 0 1nepens bubmorexa LOK
P masn https://m.edsoo.ru/ff0ac86¢

YCTpOHCTBaX M Ha TPAHCIOPTE.
JIaGoparopHas paboTa
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"KoHcTpyupoBaHue U U3y4eHue
paboThI BIeKTpoBUTATENS"

Omnbrter @apages. 3aKoH

. lHepensa
62 AJIEKTPOMArHUTHON MHIYKIIUHU. 1 0
MafA
[IpaBuio Jlenna
DnekrporeHeparop. CrocoOsl
TIOJTyYSHUS IIEKTPUUECKON SHEPTUH.
2Hepens
63 DNEKTPOCTAHIIUU Ha 1 0 .
MaA
BO300OHOBIISIEMBIX ICTOYHHKAX
SHEPTUU
[ToaroroBka K KOHTPOJILHOM paboTe
" 2Hepens
64 o TeMe "DIeKTPUUISCKUE 1 1 0
mas
MarHUTHBIE SBICHUS"
KonTtponsHas paboTa o tTeme
. 3Hepnens bu6mmoreka [IOK
65 DNEeKTPUYECKUE U MAarHUTHBIE 1 0
" mas https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBubIit ypok. Pabora ¢
" 3Hepens bu6mmoreka [JOK
66 TekcTaMu 1o Teme "TernnoBbie 1 0
" mas https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PeseprubIit ypok. Pabora ¢
" . AHepens bubnuoreka [JOK
67 TekctaMu 1o Teme "[locTosIHHBIM 1 0
. mas https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKHI TOK
PesepsHriit ypok. Pabora ¢
" 4Hepenn
68 TeKCcTaMu 1o TeMe "MarHuTHbie 1 0
mas
siBieHUS"
OBIIEE KOJIMYECTBO YACOB I1O 68 135

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTHueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 MexaHndecKoe IBIKCHHE. 1 0 0 1 Hepens
MarepuaiibHas TO4Ka CeHTAbPA
9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 0 0 1 Hepenn bu6mmoreka [IOK
MEXaHUYECKOTO JIBUKCHUS CeHTAbpA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 0 0 1 Hepens bubnuoreka [IOK
NIBMKEHNE ceHTAbps https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOSIMHEHHOE
2 HegenA
4 newkeHne. CpeqHsisi © MTHOBEHHAS 1 0 0
CeHTAbpA
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 0 0 2 Hepena bubmuorexa [JOK
JIBH)KEHUE. Y CKOpEHUE ceHTAbps https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
2 Hegens
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 0 0
CeHTAbpA
I'paduk ckopoctu
JlaGopaTtopHas pabota
7 "Onpenenenre yCKOpeHus Teia Ipu 1 0 1 3 Hepens bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 ceHTAGpA https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IMJIOCKOCTH"
8 Cso0Ooanoe nagenue teil. OIbITEI 1 0 1 3 Hepena
TI'amunes ceHTAbps
9 PaBHOMEpHOE IBM>KEHHE TIO 1 0 0 3 Hepena bubnuoreka [IOK
okpyxxHocTH. [lepnon u yacrora ceHTAGPA https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENIbEHOE YCKOPEHUE Hepena
ceHTAbpA
11 [Tepsriit 3akoH HptoToHa. BexTop 4Hepens bubmmoreka [{OK
CHJIBI ceHTabpsa https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 4Hepens bu6mmoreka [IOK
PaBHozelicTByrOImMas cuita CeHTAbpPA https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeloToHa. 1 Hepens bubnuorexa [JOK
Cynepno3unus cui OKTAbpA https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE 1 Hepens bu6mmoreka [IOK
3aK0HOB HproTona oKTA6pA https://m.edsoo.ru/ffO0aeb6c
1 Hepena bu6moreka [IOK
15 Cuna ynpyrocti. 3axou I'yka OKTABPA https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amag mo teme «Cria 2Henens
YIPYTOCTHY OKTAbpA
JlaGopaTtopHnas pabota
17 «OmnpeneneHne KECTKOCTH 2Heaens bubmorexa [TOK
OKTABPA https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
2Hepnens bu6mmoreka [JOK
18 Cuna Tperis OKTABPA https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna 3 Hepens bubnuoreka [JOK
TPEHUS OKTAGPA https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpexnenenue ko3dduimenra 3 Henens bubmiorexa LIOK
oKTA6psA https://m.edsoo.ru/ffOaf8be

TPEHUS CKOJIbXKEHUS"
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Pemrenne 3aga4 mo reMme "3aKOHBI

21 0 C C 3 Hepens bubnmoreka [JOK
proToHa. Cuia octu. Cuiia
" yipyr oKTAbpA https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
29 v 5 p 4nepens bub6mmoreka [{OK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
p a OKTABPA https://m.edsoo.ru/ff0af044
MaJIeHus
VYpox-koudepenuus "JIBuxenue tena
p (eperu A 4Hepensa
23 BOKPYT TPaBUTALMIOHHOTO IIEHTpa okTABpS
(Conneunas cucrema). ['anaktuxu"
Pemenue 3agau no reme "Cuna
24 . ;; ol Bee oo 4Hepens bu6mmoreka [IOK
TSOKECTH U 3aKOH BCEMHUPHOT
" P oKTAbpA https://m.edsoo.ru/ff0af5f8
TATOTCHUS
ITepBast kocMUUecKasi CKOPOCTb. 2 Hepena bubmuorexa [JOK
25
HeBecomocTth u neperpy3ku HOAGPA https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO. 2 Hepena bubmuorexa [JOK
26 i
PaBHOBecue TBEpIOTO TENA C HoA6psA https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BpallleHUs
2 Hegens
27 MowmeHT cuibl. LleHTp TsKecTH
HOs6pA
08 Pemenue 3agau o reme "MomeHT 3 Hegens bubmuoreka [JOK
cuibl. Llentp Tsoxectun" HOA6PA https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOM paboTe
29 ; ”MexaHI/Iq::Koe BI/Il:KeHI/Ie 3 Heaens bubmorexa HOK
o TeMe .
. " 8 HoAb6pA https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponsHas pabota o Teme
0 o~ P H%CK(I;’C N 3 Hepena bubmmorexa [JOK
exaH .
g HOA6pPsA https://m.edsoo.ru/ff0b06ec

Bsaumonetictue Tea"
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Nmnynsc tena. IMITynbsC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

4 HepenA

bubmuoreka [JOK

31 Ynpyroe u Heynpyroe HOA6PA https://m.edsoo.ru/ff0b07fa
B3aHMOJICHCTBHE
32 Pemrenune 3agau o reMe "3akoH 4 Hepens bubmmoreka [{OK
COXPaHEHUs UMITyJIbca" HOAGPA https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koupepennus "PeakTuBHOE 4 Hepens
JBUKEHHE B PUPOJIE U TEXHUKE" HoAbpA
5 Hepena bu6mmoreka [IOK
34 Mexanuteckas padoTa  MOIIHOCTE HOA6psA https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CUIIBI 1 Hepensa bu6mmoreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS nekabps https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «OrnpeneneHue paboThl CUITbI TPEHUS 1 Hepens
MIpY paBHOMEPHOM JIB)KEHUU Tejia nekabps
10 TOPU30HTANBHOM OBEPXHOCTH
37 CBs13b HEPrUU U pabOTHI. 2 Hepens
[ToTenumanpHas sHEprus nekabps
38 Kunernueckas sueprus. Teopema o 2 Hepena bubnuoreka [JOK
KUHETUYECKON SHEPruun nekabps https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B 2 Hepgenn
MEXaHUKeE nekabps
40 JlaboparopHas pabota «/3yuenue 3 Hepena bubnuoreka [IOK
3aKOHA COXPaHCHUS SHEPTUN fekabps https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO 3 Hepens bu6mmoreka [JOK
XapaKTEPUCTUKHU AeKkabps https://m.edsoo.ru/ff0b1858
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VYpok-uccnenopanue «3aBUCUMOCTb

42 IIeEPHOoIa KOJIeOaHUH OT )KECTKOCTH 3 Hepens bubmorexa [JOK
p aeKkabpsa https.//m.edsoo.ru/ff0b197a
MPYKUHBI K MAcChI TPy3a»
3aryxaroimue KojaeoaHusl.
43 Brin €HHBIE KOJIeOaHus 4 Hepena bubmorexa HOK
e ' nekabps | https:/m.eds0o.ru/ffOb20f0
Pe3onanc
44 MareMaTryecKnii U NpyKUHHBINA 4 Hepena
MasATHUKHU Aekabps
45 [IpeBpamenue 3Heprun pu 4 Hepens
MEXaHNYECKNX KOJIeOaHmIX Aekabpsa
JlaGopaTtopHnast pabota
46 «Orpenenedne 4acTOTHI U IEPHOA > Hepena bubmorexa HOK
pedl . proa nekabps https://m.edsoo.ru/ffOblaec
KOJIcOaHW TTPY)KHHHOTO MasTHUKAY
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH TIepHO/Ia KOJeOaHmi 5 Hepens bubmuorexa [JOK
rpy3a, HOJABEIICHHOTO K HUTH, OT AeKabps https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexaandeckue BoJIHBI. CBOMCTBA
5 Hepens bu6mmoreka [JOK
48 MeXaHU4YeCKUX BOJH. [IpoonbHbIe 1
nekabps https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJTHBI
Ypok-koHpepennus "MexaHuueckue
. 2 Hepens
49 BOJIHBI B TBEPJIOM TEJIE.
. | AHBapsA
CelicMUY€ECKHE BOJIHBI
50 3Byk. Pacnipoctpanenue u 2 Hepena
OTpa)XeHHE 3BYyKa AHBapsA
Ypok-uccnenoBanue "Habmonenune
2 Hegens
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT
AHBapsA

qacTOTHI"
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59 I'poMKOCTBH 3ByKa U BBICOTA TOHA. 3Heaens
AKYCTUYECKHI pe30HaHC AHBapA
53 Ypok-koHpepeHmus "YIpTpa3ByK u 3Hegens bubnuorexa [JOK
nH(}pa3BYK B MPUPOJIC U TEXHUKE" AHBapA https://m.edsoo.ru/ff0b23ca
[loaroroBka K KOHTPOJIBLHOW paboTe 3Hegenn Bu6morexa [IOK
o4 110 TeMe "3aKOHBI COXPaHEHHUS.
N — AHBaPA https://m.edsoo.ru/ff0b25f0
KonTtponsHas padoTa o teme dnegenn
55 "3aKOHBI COXpaHEHUSI. aHBaps
Mexanuveckue KojaeOaHusi ¥ BOJTHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. 4Hepens bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI AHBapA https://m.edsoo.ru/ff0b2abe
57 CBoO#CTBA DJIEKTPOMArHUTHBIX BOJTH Henena
AHBapA
Ypoxk-koudepennus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. SHepens bubmuorexa [JOK
Hcnonb3oBaHuE 31€KTPOMArHUTHBIX AHBapA https://m.edsoo.ru/ff0b2fe6
BOJIH JJIS1 COTOBOM CBs3U"
Ypok-uccnenoanue "N3yuenue SHeaenn BuGmiorexa LOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
HOMOILIbIO MOGHITBHOTO Tetedona” AHBapA https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1ay Ha onpeeneHue Ineaens
60 4acTOTHI U JUTHHBI
ANIEKTPOMArHUTHOM BOJTHBI bespana
DneKTpOMarHuTHasl IPUPOJa CBETA. Jneaenn Bu6morexa [IOK
61 Cxkopocts cBeTa. BonHOBBIE
despans https://m.edsoo.ru/ff0b31d0

CBOMCTBA CBETa
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Hcrounuku ceera. [IpsmonuneitHoe

62 ACIDOCTDANCHIE CBeTa. 3aTMe 2Hepens bubnmoreka [JOK
[IPOCTPAHEHHUE CBETA. 3aTMEHUS
pactpoctp despana https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaXKE€HUs CBETA. 3epKaja.
63 PellIeHIe 3a1a4 Ha cHemIe 2Hepens bub6mmoreka [{OK
[IEHU Y Ha IPUMEHCHU
A p despana https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomnenue cBera. 3akoH 3Hegens bubnnorexa [JOK
MPETOMJIICHHS CBETA deBpans https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcrnonap30BaHUE MOJTHOTO 3Hepens bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B despana https://m.edsoo.ru/ff0b3c5¢c
OIITHYECKHX CBETOBOIaX
JlaGopaTtopnast pabota
"UccnenoBanue 3aBUCUMOCTH YTIJIa
3Hepens
66 MPETOMIICHUS CBETOBOTO JIy4da OT
" deBpana
yTJia TaJieHusl Ha TpaHuIle "BO3ayX-
crekio""
Ypok-koHbepeHus
"Mcnonp30BaHue OJTHOTO
67 BHYTPEHHETO OTPaKCHHUS: 4 nepens
yIp p ’ despana
CBETOBO/bI, OIITHKOBOJIOKOHHAS
CBsI3B"
4 Hepensa bu6mmoreka [JOK
68 JInna3er. OnTHdeckas cuiia JIMH3bI A 1
despans https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenre n300pakeHUH B JIMH3aX 4 Hepenn bubmotera [JOK
p p despana https://m.edsoo.ru/ff0b444a
70 JIaGoparopHas paboTa 5 Hepena bubnuoreka [IOK
"Onpenenenne GHoOKyCcHOTO despans https://m.edsoo.ru/ff0b4206
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PacCCTOAHUA U ONTUYECKOU CHIIBI
coOuparorei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue 4 Hepenn bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" despana https://m.edsoo.ru/ff0cOa7e

7 I'na3 kak onTuyeckas cucrema. 4 Hepens bub6mmoreka [{OK
3penue despana https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepentus "JledexTor 1 Hepena
3penus. Kak coxpanurts 3peHue" mapTa
Paznosxenue Genoro cBera B CEKTP.

74 Omnbrter HetoToHa. CrioxkeHue 1 Hepena bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus mapTa https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast pabota "OMBITHI 11O
Pa3IoKEHHUI0 OENIOro CBETa B CIIEKTP

75 ¥ BOCHPHUATHIO [[BETA IIPEAMETOB IIPU 1 nepens bubmorexa LOK

P P P MapTa https://m.edsoo.ru/ff0c0e2a

WX HaOJIOJIEHUHU Yepe3 LIBETOBbIE

bunpTpH"

VYpoxk-npaktukym "BosiHOBBIE

. 2Hepens
76 CBOMCTBA CBETA: AUCTICPCHSI,
" mapTa

uHTepdepeHus u TudpaKius

77 OmnsiTel Pezepdopaa u mranerapHast 2Hepens bubnnoreka [JOK
MOJENb aToMa MmapTa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma 2Hegens
bopa MapTa
Hcnyckanue 1 MOromeHue cBeTa

5 3Hegens bu6mmoreka [JOK
79 atomoM. KBauTsbl. JIuHeluaTeie
MmapTa https://m.edsoo.ru/ff0cl144c

CIIEKTPbI
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80 Ypok-npaktukym "Habmonenue 3Heaens bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" MapTa https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD 1 €€ BUIBI SHepens brbmmorexa LOK
mapTa https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO sijpa. 1Hepens bubnuorexa [JOK
Hyxionnas mosiens anpens https://m.edsoo.ru/ff0cl8ac
83 PagnoaktuBHBIE TTpEBpALICHHUS. lHepens bu6mmoreka [IOK
M3oTtonsr anpens https://m.edsoo.ru/ff0clal4
84 Pemienue 3amau o teme: 1Hepens bubmmoreka [{OK
"PagnoakTrBHBIE NTpEeBpaIeHUS " anpens https://m.edsoo.ru/ff0clb4a
2Hepens
85 [Tepwon momypacmana anpens
VYpok-koH(pEepeHITS
86 "PpaI[I/IoaKl(“EIBI:-IBIe W3JIy4CHUSI B 2Heaens bubmiorexa HOK
| anpens https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITNHE, TEXHUKE
SnepHbie peakuuu. 3aKOHbI
87 COXpaHEHUs 3apsII0BOTO U 2Hepenn bubmorexa TOK
anpens https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCE
88 DHeprus CBSI3U aTOMHBIX SIEP. 3Hepens bubnuorexa [JOK
CBs3b Macchl U YHEPTUU anpena https://m.edsoo.ru/ff0cld7a
89 Pemenue 3aga4 no teme "SnepHeie 3Hepensa
peakuun" anpens
90 Peakiuu cuHTe3a M IEJICHUS AIEp. 3Hepens bubmuoreka [JOK
Hctounuku sueprun CosiHIA U 3BE3]T anpens https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "AneprHas
91 JHepreTuka. Jlencraus 4Hepens
PaaOaKTUBHBIX U3TyYECHUHN Ha anpesns

JKUBbIE OPraHU3MBbI"
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[ToaroToBka K KOHTPOJLHOM paboTe

92 110 TeMe "DJIEKTPOMArHuTHOE IOJIE. 4Hepens bubmuorexa [IOK
DNEeKTPOMArHUTHBIE BOJIHBI. anpena https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"

KonTtposnsHas paboTa o teme

93 "DJIeKTpOMarHUTHOE TIOJIE. Anepens
DNEKTPOMAarHUTHBIE BOJTHBL anpens
KBanToBbIC siBIICHUS"

[ToBTOpEnue, 060061IEeHNE.

94 JIabopatopHbIe pabOTHI IO KypC 1Henena brbmmorexa [OK

" P pv P " pey mas https://m.edsoo.ru/ff0c245a
B3anmoperictBue Ten
[ToBTOpenue, o6o6menue. Pemenue
1Hepens bu6moreka [IOK
95 pacYeTHBIX M KaYeCTBEHHBIX 3314

" ! mas https://m.edsoo.ru/ff0c2572
1o teme "TermnoBbie Mpouecchl
[ToBTOpenue, o6obmenue. Pemenne

96 paCUETHBIX U KaU€CTBEHHBIX 3a/1a4 1Hepens bubmuorexa [JOK
mo teme "KIIJI TermmoBsix Mas https://m.edsoo.ru/ff0c2a22
nsurareaen"

[ToBTOpeHue, o6o6menue. Pemenue
2Hepnens bu6mmoreka [JOK
97 pacueTHBIX U KaUeCTBEHHBIX 33]1a4
" " mas https://m.edsoo.ru/ff0c2b30
no teme "KII/] anexkrpoycTaHOBOK
[ToBTOpEHUE, 060OIICHNE.
2Hepens bubmuoreka [JOK
98 JlaGopatopHble paboOThI 1O KYpCy
" " mas https://m.edsoo.ru/ff0c2c52
CBeToBbIE SIBICHUSA
IToBTOpenue, o6o0meHue. Padora c
99 TEKCTaMHM 10 TeMe ""3aKOHBI 2Henes bubmmorexa [JOK
mas https://m.edsoo.ru/ff0c2d6a

COXpaHEHUs B MeXaHUKe"
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[ToBTOpenue, o6obmenue. Padora c

" 3Henensa bu6mmoreka [IOK
100 TeKCTaim o Teme "Konebanms . 0 Mmas https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpeHue, 0600mEeHne. PadoTta ¢
101 TGKCTaI;/[I/I HO’TGMC {'IéBeTOBLIe 1 0 SHepens bubmorexa LHOK
" Mmas https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c 3Henens
102 TekcraMHu 110 TeMe "KBaHTOBas u 1 0 as
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 98

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1atenbeTBo
«IIpocsewenue»

» dusuka, 8 knacc/ [lepeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe obmiectBo «M3m1atenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemienue»

B.N.JIykammk, E.B.lBanoBa CoopuuK 3aaa4 o pusuke 7-9 M.,IIpocBemenne

2022.-224c

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
MeToauueckue mocoous

[.I'ytauk E. M. ®u3uka.7- 9 Ki1.: TEeMaTU4€CKOE ¥ IOYPOUHOE MJIAHUPOBAHUE K
yueOHuky A. B. [leppimkuna «®usnka. 9 kmace» / E. M. I'ythuk, E. B.
Prei6akoBa. Ilox pen. E. M. I'yrauk. — M.: [Ipoda, 2003. — 96 c. mur.

2.Kupuk JI. A. ®uzuka -9. Metonnueckue marepuaisl.- M.: Mnekca, 2005.-304
C.

3.Mapon A.E. KoutpoinbHbie paboThl 10 pusuke: 7,8,9 KII: KH. A1 yUYUTENIS. — O-



e uza. — M.: IIpocsemenue, 2004. — 79 c.: uin.

4Mapon A.E..®u3uka7- 9 knacc: yueOHO-METoInYecKoe nocooue.- 4 —e usg.,
crepeorurl. - M.: [Ipoda, 2006. — 125 c.: un

S.Ilepensman S.U. 3naere nu Bol pusuky? - M.: Hayka, 1992. -345 c. uin.
6.Cemkxe A.W. Ypoku pusuku B 9 kiacce. Pa3BepHyToe mianHupoBaHue —
Apocnasnb.: Akanemus pa3putus, Akaaemusi Xonguur, 2004. — 352 c.: u.
7.Munsbkosa P. J[. TemaTudeckoe u moypoyHoe MIaHUpOBaHue 1o ¢puszuke: 9-i
ki1.— M.: Dx3amen, 2003. — 127 c. 8. Temokosa I'.I'. TemaTtuueckoe
mianupoBanue. ®usuka 7-11,- Bonrorpan.: Yuutens, 2006.- 234 c. wi.
9.Tynvuunckuit M.E. KauectBeHHnsie 3a1auu 1o ¢pusuke 6-7 kiace. - M.:

IIpocsemenue, 1976.- 351 c.

Y4eOnble mocoous

1.T'engenmreiin JI.3., Tensdrar .M., Kupuk JI.W. 3anaun no pusuke 9 knacc. -
M.: Unekca, 2002. -196 c.: nin.

2.Kpuuenko U. B. Coopauk 3ama4 u BonpocoB 1o ¢pusuke 9 knacc. — Kypck.:
IIpocsemenue, 2004.- 231 c.: un.

3.JIykamuk B.U., BanoB E.B. Coopuuk 3amay no ¢puszuke: s 7 — 9 xi.
obmeoOpa3oBar. yupexaeHnii.-12-¢ uza. — M.: [Ipocsemenue, 1999.-224 c.: n.
4 Ilepeimkua A.B., . ®usuka 7,8,9 knacc yueOHUK 11 0011e00pa30BaTeIbHBIX

yUIpeXKACHUM . 2 — u31., crepeoturl.- M.: JIpoda, 2014r



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. Shttp://valerijsh.narod.ru/Fizikall_00.htm caiiT yuurens [lIuakapesa

2.

3.

4.

http://www.spin.nw.ru/ ¢usuka ans mko yepe3 MHTepHET
http://physica-vsem.narod.ru/ ¢pusuka ajst Bcex

http://fizzzika.narod.ru/ - ®usuka 11 BceX. 3a1aun ¢ peHICHUSIMH.

. http://www.fizika.ru/ - caiit 1.B. KpuBuenko

. http://eidos.ru/- nentp aucrannroHHOrO 00y4eHus "Digoc”

. http://potential.org.ru/ - xypnan ans crapiekiaccHukoB "Tlorentman"
. http://ufn.ru/ru/articles/ - xypuan "Ycnexu pusndecknx Hayk"

. http://wwwe.it-n.ru/ - ceTb TBOPYECKHUX YUHUTEICH.
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