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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXKEHUU M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl MO (U3MKE HANpaBiIe€HO Ha (QOpMUPOBAHHE
€CTECTBEHHO-HaYyYHOU TI'PaMOTHOCTH OOyYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJibTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no (¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaa
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeNbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKOMN
reorpaguei, BHOCUT BKJaJ B €CTECTBEHHO-HAyYyHYI0 KapTUHY  MHpa,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAY4YHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTDH SIBICHUS;

e OLEHUBATH U IOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIENOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHBIE
JI0Ka3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTebHBIX oOpranu3anusix Pocculickoit @eaepanuu, peanu3yroIUx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

MpPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYaroIIMXcs K HayIHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (DOPMHUPOBAHHE
UCCJICIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3WUKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOYICHHBIX 3HAHUIA;

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

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTtopHble pabOTBl W  IKCHEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ mHpOpMaIuel HU3NIECKOro COICpKaHus,
BKJIOYass MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3MKU, aHAIIN3 H
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHOMN NeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (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 JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeiaraeéMbiX B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®uszuka — Hayka o mpupoie. SBineHus npupoabsl. OU3NUECKUE SABICHHUS:
MEXaHUYECKHE, TEIJIOBBIC, JICKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Odusnueckue BenuduHbl. M3mepenue Qusnueckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexayHapoiHasi CUCTEMa €TUHMII.

Kak d¢wusmka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayYHBIE METOJl MO3HAHUSA: HAOJIOJICHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro sBieHus. Onucanue GU3NUeCKUX SBICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHHWuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. dusznueckue MpUOOPHI M MPoIeaypa MPIMBIX U3MEPEHHN aHAJOTOBBIM U
I (POBBIM MTPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue MEHBI IEISHUS IIKAIbl K3MEPUTEIHLHOTO Mpruoopa.
2. H3MepeHue paccTOSTHUM.
3. M3MmepeHue o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OmnpeneneHne pa3MepoB MajbIX Tell.
5. M3mepenne temMmepaTypbl NpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIIEPATYPHI.
6. I[IpoBeneHue MCCIENOBaHUS MO MPOBEPKE THIIOTE3bI: JAJbHOCTH IMOJIETA
IapyiKa, MyIIEHHOr0 TOPU30HTAIBHO, TeM OOJIbIIIe, YeM OOJIbIIIEe BHICOTA
yCKa.
Paznea 2. IlepBoHavajibHbIe CBeeHHSI 0 CTPOEHUHU BelllecTBA.
CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, HX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBmxxenue wyactuil BemniecTBa. CBs3b CKOPOCTH JIBMKEHUS 4YacTHUI[ C
temnepatrypoii. bpoyHoBckoe aBwkeHue, nuddys3usa. BzaumoneiicTBue dYacTuil
BEIIECTBA: MPUTSKECHUE U OTTAJIKUBaHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPABIX
(kpucTamindeckux) Tena. B3auMoOCBsi3b MEXIy CBOMCTBaAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonennie OpoyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBiIeHUM,  OOBSACHAIONIUXCS  MPUTSHKEHHEM WU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITH 110 OOHAPYKEHUIO ICHUCTBUS CHJT MOJICKYJIIPHOTO MPUTSIKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBHYKCHUS.

SBneHne wHepuuu. 3aKOH WHepuUuH. B3anmoneiicTBue Ten Kak INMpUYMHA
U3MEHEHNs CKOPOCTH [BIKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B EIUHHIIE
00BéMa BellecTna.

Cuila Kak XapakTepucTuKa B3aumoneicTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenune cuibl ¢ MTOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUia
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. CnoxxeHnue
CWJI, HAPABJIECHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4ecKoro JBIKEHUS TeTa.
N3mepenune cKkopoCcTH NPSMOJIUHENHOTO ABUKECHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEIl.
CrnoxeHue cuil, HallpaBJIE€HHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabmroneHnne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmnbIThI, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb pacTskeHus (Iedopmanun)
MPYXUHBI OT MPUIIOKEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT
BECa TeJIa U XapaKTepa CONPUKACAIOIUXCS IOBEPXHOCTEN.

Paspnen 4. JlaBiienue TBEPABIX TeJl, dKUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHbBILICHUS U yBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJI€HHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IneBmaTmueckue
MaIliHbI. 3aBUCUMOCTH JABJICHUS XUIKOCTH OT TiayOuHbl. ['mapocratndeckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyImHON 00osoukn 3emiun. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BHICOTHI HaJl yPOBHEM MOPSI.
[Tpubops! 115t U13MEepeHus: aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasnnueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONMICH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCIOBHE IJIaBaHUS TEJl: MJIABAHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPyKEHHOH B
YKUJIKOCTb YaCTH Tela.

2. OmpenenieHUe  BBITAIKUBAIONIEH  CHIIBI, JCHCTBYIOLIEWM Ha  TeJoO,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JECUCTBYIOIIEH HAa TENO0 B JKHIKOCTH, OT 00BEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

o vk w N
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5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUMPOBAHUE JIOAKH U
OIIpelIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpuMmeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHepruss. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
[IpeBpaienne 0THOrO BHUJIa MEXaHUYECKON SHEPTUU B APYTOW. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccrnenoBaHue ycliOBHIl paBHOBECHS pblyara.
3. Hsmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHH.
8 KUIACC

Pa3nen 6. TerioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mepbl arOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, S>KUIKOTO H Ta3000pa3HOTO COCTOSHUUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJEKYISIPHO--KHHETUUECKON TEOpHHU.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacCuIMpeHue U CxKaTue.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBHXKEHUS
gactunl. BayTpenusis sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpruu:
TeIuIoInepe1ada 151 COBEpLICHUE paboTHI. Buner TEIUIONEPEAAYH
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEINIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEMJOBOE paBHOBecHE. YpaBHEHHE TemioBoro OanaHca. IlnaBinenwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttermiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.



OHeprus TOIUIMBA. Y IeJIbHAsl TEIUIOTA CTOPAHUS.

[TpuHiuner padotel TernoBbix nasuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpPAaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjieHU cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
HaGumoenue TerioBoro paciimpeHust Tel.

N3menenne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr reronepenaun.

OxmnakieHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroieHre mocTossHCTBA TeMITepaTyphl MPU TIABJICHHH.
Moenu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka TUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEPaTYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPrud Tella B pe3yJlibTaTe
TEIIOTIepeIaun U pabOThl BHEIITHUX CHIIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IPHU CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000MEHE C HAarpEeThIM METATHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OnpeneneHne OTHOCUTEIILHONW BIaXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TEIJIOTHI TIABJICHUS JIbJA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tesl. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TeIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTH 3neKkTpuueckoro mnois. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenun snekTpudeckux 3apsgoB. DJIEMEHTAPHbIA JJIEKTPUUECKUMN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
NcTtouynuku mocTOSSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKHUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEJIBHOE COMPOTUBIIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locrnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
MPOBOJHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue 1eny U MOTPeOUTENn IEKTPUUIECKOr sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTosstHHBIE ~ MarHuTHl.  B3anmonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYE€HUE JJIs KU3HU Ha 3emiie.
OneiTr  Opcrena. MarauTHoe 1oj€  3J€KTpuueckoro Toka. IIpuMenenue
AIEKTPOMArHUTOB B TEXHUKE. JIeliCTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTelb IOCTOSIHHOTO ToKa. Vcrnoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.

DJIEKTpOreHeparTop. CriocoOmI MOJTy4YCHUS AIEKTPUUECKOU DHEPTHH.
DJIEeKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHKAX SHEPTUM.
Hemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poJ1a 3JIEKTPUYECKUX 3aPsSIA0B U B3aUMOJCUCTBUE 3apSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

HcTouHnky NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTprYecKoro HarpsKEHHUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumonerncTBre MOCTOSIHHBIX MArHUTOB.

MopnennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MOJOCOB MarHUTa.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTpOABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Omnbiter @apajes.

3aBUCHMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHMUS.

DNeKTporeHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuvie padbomot u onvimot.

1.
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10.
11.

12.

13.

OnpITl 1O HAOMIOAEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHMEH | 1pu
COIPUKOCHOBECHUH.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJII HAa TMPOBOJHUKU U
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI IEKTPUIECKOH 11T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPEe3 pPE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIYKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIUHBI, IUIOMIAJN MONEPEUYHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWIa CJIOXEHHS HANPSHKECHUM TIPU  IOCJIEN0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIbl TOKAa IPU TapajieIbHOM COCIUHECHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OmnpeneneHue MOIIHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIErO 4Yepe3 JIaMIIOUKy, OT
HANpsKEHUS HA HE.

Onpenenenue KIIJI narpeBares.



14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHrue MAarHUTHOrO TIOJIL  IIOCTOSAHHBIX MArHUTOB IIpU X
00BEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue OeUCTBUS IEKTPUUECKOIO TOKA HA MAarHUTHYO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCcTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHre padoThl 3JIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUW 3HAYEHUsT W HaIPaBJICHUsS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBuxeHne. HepaBHoMepHoe npsmoiinHeitHoe nBukeHne. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOE MpsMoJinHEHoe BmwkeHue. CBoOogHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JluHeliHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepsbrii 3akoH Hptotona. BTopoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNIEpIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuiia TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOKpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprud. Teopema 0O KHHETHYECKOM HHEPrUH. 3aKOH COXPAHEHHS] MEXaHHUYECKOU
SHEPIUHU.



Jemoncmpayuu.

1.

S

8.
9.

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

Habmronenre MeXaHUYECKOTO ABMKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyT€d W TPACKTOPHUM JBUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEWMHOTO IBUKEHUS.
HccnenoBanuie npu3HaKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBH>XeHHs Tela MO0 OKPY>KHOCTH.

Habmonenre MexaHn4eCcKUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUXCHUU
OTHOCUTEJIBHO KaOMHETa PU3MKH.

3aBUCUMOCTbh YCKOPEHHS Tella OT MAacChl Tella U JIEUCTBYIOLIEH Ha HEro
CHUJIBI.

HaGmronenne paBeHCcTBa CHIT ITPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJIEHCTBUH TEII.

[IpeoGpazoBanus SHEPTUU MIPU B3AUMOJICHCTBUHU TE.

CoxpaHeHue UMITyJbca MpU HEYIPYroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habnronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pHu CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUUECKON SHEPIUU NPHU ABMKEHUU Tella Mo JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM IBUKCHUS
IapyvkKa Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MPU PABHOYCKOPEHHOM JABUKEHUU 0O€3
HayaJbHOM CKOPOCTHM IYTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJbHOTO AaBJICHUS.

Onpenenenue kKo3ppuureHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTA NPYKUHBI.



9. Ompenenenue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYrOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanunyeckue Koyie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPTUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatomme — kosneOaHusg.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
NOMNEPEYHbIE BOJIHBI. JlnMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHudecKkue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune xoneGaHuii Ten MojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenne BhIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJH (HA MOJEIH).

HaGnroenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKUI PE30HAaHC.

./Iaﬁopamopubte pabomel u onvimol.

1. OmpeneneHue dYacTOThI M TepUoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
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2. Ompezenenne 4acTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCHUMOCTH TiepHoja KOJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUN MPY>KUHHOTO MasiTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbBITBI, JIEMOHCTPHUPYIONIUE  3aBUCUMOCTh  TEpuoaa  KoyieOaHWU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHUS.

Pazznen 10. Di1eKTpPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.



ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMAarHuTHele  BOiHBL.  CBOMCTBa
3NeKTpoMarHuTHbIX BOJH. [llkama snexkTrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBONMCTBA CBETA.

Jlabopamopnuvle padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuuHeriHOE

pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TperaomieHUs cBeta. [loHOe BHyTpeHHEe
OTpaXeHue cBera. Vcnonab30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonx nyweit B JaumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONA M Tejleckomna. ['Jla3 Kak omnTuYeckas cucrtema. BIn30pykocTh H
NaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmekTp. Onbitel HetloTona. Crokenue
CIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4eit B coOuparoiieit JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHUI C TOMOILBIO JIUH3.

[Tpunuun neiicTBus goTtoamnmnapara, MUKPOCKOIA U TEIECKOIA.

10. Monens 1i1asa.
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11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUs.



2. M3ydeHue xapakTEepUCTUK U300paKEHUsS MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. Tlonmyuyenue n300pa)kK€HU C MOMOILBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomen
JIVH3BI.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUHM Yepe3
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pesepdopna u mnanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornomnieHue cBera atomoM. KBantel. JInHeyaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
saapa. HykimoHHas wmojaenb aroMHoro sapa. HM3orombel.  PagmoakTuBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MAaCCOBOTO YHCEII.
DHeprusi CBsi3M aTOMHBIX sjaep. CBsi3b Macchl W SHepruu. Peaknuu cuHTE3a U
nenenus sanep. Ucrounvku sueprumn CosiHiia u 3BE37.

Anepnas sHepretuka. JlelcTBUS pPaAMOAKTUBHBIX HM3JIYYEHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3NyYEHUs U MOTJIOUIECHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. CnekTtp Bojopoa.

4. HabGnroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka MOHM3UPYIOIMNX U3TYUYECHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3ITyUYCHUSI.

2. HccnemoBanue TPEKOB: MU3MEPEHUE SHEPTUM YACTULIBI IO TOPMO3ZHOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000 1A MOXYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYITH TIPETHA3HAYCH JIJISI CHCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAaHUS W ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (Qu3WKe I 00y4arouuxcs,
BBIOPABIIUX 3TOT YYEOHBIN MPEIMET.



[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JEATeNIbHOCTH, HA OCHOBE KOTOPBIX OOECleunBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelaTh 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pPean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacrmo3HaBaTh U HAYYHO OOBICHATH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIEe 1S IPOBEPKU THUIIOTE3 U TTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAay4YHbIE OCHOBBI Ham0OJIe€ BaXXHBIX JOCTH)KCHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydenne ¢u3uku Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINPaBICHO
Ha JOCTIKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00pa30BaTEeIbHbIX
PE3YJIbTATOB.
B pesynbrate nzyueHus QUMK Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUs
y oOyuatorerocss OyayT cpOoOpMUPOBAHBI CIEIYIONINE JTUIHOCTHBIE PE3yJIbTaThl B
JacTH:
e 1) NnaTpMOTHYECKOT0 BOCIUTAHUS:
e — MPOSIBJICHHE WHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUecKon HAYKH;
e — IICHHOCTHOE OTHONICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX --(DU3UKOB;
e 2) rpa:kKIaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
e — FOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJE€HWU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpoOJieM, CBS3aHHBIX C TPAKTHYECKUM TMPUMEHEHHEM
JNOCTHKEHUM (DU3UKWU;



— OCO3HAHUE BAKHOCTH MOPAJIBHO--dTUYECKUX IPHUHIUIOB B JESITEIBHOCTH
y4E€HOTO;

3) 3cTeTHYECKOro BOCIIUTAHUSA:

— BOCHPHATHE 3CTETHUYECKHX KAaueCTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHUE LEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOIO HHCTPyMEHTa
IIO3HaHUs MUpPA, OCHOBBI PA3BUTHUs TEXHOJOTMM, BaXXHEHIIEH COCTaBIAIOLIEH
KYJbTYpBI;

— pa3BUTHE HAy4YHOM JHOO03HATENBHOCTH, MHTEpECca K HCCIe0BaTENIbCKOM
NEATEIbHOCTH;

5) d¢opmupoBaHMs  KYJBTYPbl 30POBbS W  IMOLMOHAJIBLHOIO
0J1aronosIy4us:

— OCO3HaHHWE IIEHHOCTH 0e30macHoro o6Opas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil OE30MacHOro MOBEJACHUS Ha
TPAHCIOPTE, HA JIOpOrax, C AJIEKTPUYECKUM U TEIJIOBBIM OOOpPYIAOBAHHEM B
JOMalIHUX YCIOBUAX;

— c(hopmMupoBaHHOCTH, HaBbIKa pedIeKcHH, MpPU3HAHHE CBOETO IIpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

— AKTUBHOE Yy4YacTHE B PEIICHUM NPaKTHUYECKUX 3a1ay (B paMKaxX CEMbH,
oOpa3oBaTelbHOM  OpraHu3alid, TropoAa, Kpas) TEXHOJIOTHYECKOH |
COIIMAJIbHOM HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIE U (U3HYECKUX
3HAHUM;

— MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOdecCuii, CBI3aHHBIX C (U3HKOM;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

— OpHUEHTaIusl Ha TpUMEHEeHHE (HU3MYECKUX 3HAHWM I peuieHus 3aaady B
o0nacTh OKpy’Karouleil cpeapl, IMIaHUPOBAHUS MOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOLIEH CPEbI;

— OCO3HaHHE TJOOATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoO0JIeM U IyTel uX
peleHns;

8) amanTanum K M3MEHAKWIIUMCH YCJIOBUAM COLUMAJIBHOM U NPHPOAHOU
cpeabl:

— MOTPEOHOCTh BO B3aMMOJEWUCTBUM MPH BBIOJHEHUU HCCIEAOBAHUN U
IPOEKTOB (PU3UYECKON HANpPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM
APYTuX;

— TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YeEpe3 IPAKTUYECKYIO
NEeATEIbHOCTD;



e — MOTPEOHOCTh B POPMUPOBAHUM HOBBIX 3HAHMI, B TOM UUCIEe (GOPMYIHPOBATH
UJIeU, OHATHS, TUNIOTE3BI O PU3HUECKUX 0OBEKTaX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHW B 00JaCTH
buzuky;

e — IUIAHUPOBAHUE CBOErO0 pa3BUTUS B NPUOOPETEHHWU HOBBIX (HUZUUECKUX
3HAHMMU;

e — CTPCMIJICHUC AHAJIMU3HUPOBATH U BBISABIIATH B3AUMOCBA3U IPUPOILI, O6I_HGCTB3, u
3KOHOMHMKH, B TOM HYHUCJIC C UCIIOJIb30BaHUECM (1)I/I3I/I‘ICCKI/IX 3H3,HHI>1;

e — OIICHKa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOGHHS MpOTrpaMMbl 1O (HU3MKE HA YpPOBHE OCHOBHOTO
oO1rero oopa3zoBanus y o0ydaromierocst OyayT chopMUpoBaHbl MeTanpeAMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKAaTUBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBHS,  PETYISTHBHBIC

YHUBEPCAJIbHbIC yUEeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Bba3oBble JJornuecKue 1edcTBUA:

BBISIBJISITh M XapakTEpHU30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(stBTIEHMI);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIINN, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIOJICHUAX, OTHOCSAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TIPUUMHHO--CIIC/ICTBEHHBIE CBSI3U TPU W3YYCHUU (U3HUECKUX
SIBJICHUU U MPOIIECCOB, AENaTh BBHIBOJbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHAYKTUBHBIX YMO3AKIIOUECHHM, BBIJBUTAaTh TUIOTE3bl O B3aHMMOCBS3SAX
(bU3UIECKUX BEITNYNH;

CaMOCTOSITETTLHO BBIOMPATH CMOCO0 pemnieHus: y4eOHOW (Qu3nuecKon
3a7aun (CpaBHEHHUE HECKOJIbKMX BapHaHTOB pEIICHHs, BbIOOp Haubosee
MNOAXOASIIEr0 ¢ Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabCcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITEILHO COCTAaBICHHOMY IJIaHY OIBIT, HECIOXKHBIN
(bU3UYEeCKU JKCIIEPUMEHT, HEOOJIbIIOE HCCle0oBaHuEe (PU3NUECKOTO
SIBJICHUSL;



OIICHUBAaTh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh HHGOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITEILHO (POPMYIIUPOBATH OOOOIIEHUS U BBIBOJIBI IO pE3yJibTaTam
MPOBEIEHHOTO HAOIIOACHHUS], OIIbITA, UCCIIECOBAHUS;

IPOTHO3UPOBATH  BO3MOXKHOE JajbHEMIlee pa3BUTHE  (PUBMUECKUX
IPOIIECCOB, a TAK)KE BBIABUTATh MPEIOIOKEHHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSATH Pa3IMYHBIC METOJIbI, MHCTPYMEHTHI U 3alpOChl MPU MTOUCKE U
orOope WH(POpPMAIMM WA JTaHHBIX C y4ETOM TMPEIIOKCHHOW YYCOHOU
dbuznyeckoi 3anauu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB ¥ OPM IPEIACTABIICHHUS,

CaMOCTOSITCJILHO ~ BBIOMpaTh ONTUMAJIbHYI (OpPMY TIpEICTaBICHUS
uHpOpMAIIMK W WUIIOCTPUPOBATh pEIIacMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi M KX KOMOMHAITUSMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

B XO0Jic OOCYXJCHHS Y4eOHOTO MaTepuaja, pe3ysIbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOU TEMbI U
BBICKA3bIBaTh HJIEH, HAIIEJICHHBIE HAa pEUICHUE 3aJlayd M TOJJIep:KaHue
0J1aroxenaTeIbHOCTH OOIIEHUS;

COMOCTAaBISITh CBOU CYXACHUS C CYXACHHSAMHU JPYTMX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IMYUE U CXOJICTBO MO3ULIUN;

BBIP@)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OMbITA
(9KCTIEpUMEHTa, UCCIICIOBaHUS, IPOCKTA);

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHANBUAYaTbHON pabOThl TMpPH pENICHUH KOHKPETHOW (U3HUECKOU
pOOIeMBI;

NPUHUMATH eI COBMECTHOW NESITEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ JOCTIKCHUIO: paclpeieNsaTh pOJiM, OOCYXJaTh TMPOIECCHl U
PE3yNIBTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;
BBITIOJTHSTH CBOIO YacTh pa0OTHI, JOCTUTAsI KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAMpPABICHUIO W KOOPJAWHUPYS CBOM JCUCTBUS C JPYTAMH
YJICHAMH KOMAaH]IbI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
JUTsl petieHust (GPU3NUYEeCKUX 3HaAHU;

OPUEHTUPOBATHCS B  PA3NMYHBIX MOAXOAAX HNPHUHATHS  peLIEeHU
(MHIMBHUIyalIbHOE, TPUHATHE PEIICHHUs B TpyNNe, MNPUHATHE pELlIeHUH
rpynmnoi);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PELICHUs (PU3NUECKON 3a7aul WK
IUIaHA MCCIEAO0BAaHUSA C YYETOM HMEIOUIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeiaraTh IIaH e€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSA  (HEJHOCTHXKEHHS])) pPEe3yJIbTaToOB
JeSITEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHWCJIE B XOJ BBIMOJHEHUS
¢u3nueckoro MCClIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYrOro 4eloBeKa B XOJI€ CIopa WIM JTUCKYCCHH
Ha HAy4YHYI0 TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;
IpU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelleHuu (PU3NUECKUX 3a]ad WIn
B YTBEP)KJCHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kjiacce mpeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TMOHATHA: (U3WYECKUEe W  XUMHUYECKHE  SIBIICHUA,
HaOJIIO/ICHNEe, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHUIIBI (U3HUECKHUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, MPSMOJUHENHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAS
cuna, nedopmanus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyarh sBiaeHUS (nuddys3us, TEMIOBOE IBIKEHWE YACTHI] BEIIECTBA,
paBHOMEpHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBI)KEHUE,  HWHEpUus,
B3aUMOJICHCTBHE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpallleHus, Mepenada JaBJeHUS TBEPIABIMU TeJaMH, >XUAKOCTIMH U
razamu, arMocdepHoe JaBlieHHE, IUIaBaHWE TeJ, [PEeBpaIlCHUS



MEXaHUYECKOW SHEpPruu) Mo ONMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE W3YUYCHHBIX  (PU3UUECKUX  SIBJICHUU B
OKpYXKaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPHUPOJIE:
NPUMEPBI JIBMKEHUSI C PA3IMUHBIMU CKOPOCTSIMU B >KMBOM M HEXKHUBOU
NpUPOJE, [CUCTBHE CWIbl TPEHUS B MPUPOAE M TEXHHUKE, BIUSHUE
aTMOC(EpHOT0 JaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phlUaru B
TEJe YeJOoBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUUECKYIO 3a7a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (TTPU3HAKU) (DU3NYECKUX SIBJICHU;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TN M (PM3UYECKUE SIBJICHUS, UCIIOJIb3YS
dbuznveckue BeauuyuHbI (Macca, 00BEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
MyTh, CKOPOCTb, CPEIAHASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWjia TpeHHs, MAaBieHue (TBEPAOro Tena, KUIKOCTH, Tas3a),
BBITAIKUBAIOIIASI CUJIA, MEXaHW4YecKass paboTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHWJIbI, KOA(POUIIMEHT TI0JIE3HOTO JICHMCTBUS MEXaHU3MOB,
KMHETUYECKasi M TOTEHUUAIbHAS SHEPrusi), NpU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIOJIB3YEMBIX  BEJIIMYMH, HUX
0003Ha4YeHUsI W EIUHUIIBI (DU3NYECKUX BEJIMYHUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YyUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOIECCHI,
UCIIOJIb3YSl TIPaBUJIa CIIOXKEHMS CUJ (BAOJIb OJHOM IpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs phiuara (0JI0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruu, TpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIUCBhIBATh €70 MATEMATHYECKOE BBIPAXKEHUE;

O00BSACHATH (M3UUECKHUE SABIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2
JOTUYECKUX IIArOB C OMOpOM Ha 1-2 M3yYEeHHBIX CBOMCTBA (HHU3MUYECKUX
SBJICHU, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7auyd B 1—2 JEHCTBHS, WCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMKE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUYECKUE
BEJIMYUHBI B (POPMYJIBI M TIPOBOJUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JIJIsl pEUIEeHUs 3aj]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJIYYCHHOU (PU3UIECKON BEITMUNHEI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
($U3UYECKUX METOJIOB, B ONMCAHUU HUCCIIEIOBAHUS BBIIEISATH MPOBEPIEMOE



NpeanojaoxkeHue  (TUmoresy),  pasiMyaTb U HHTEPIPETUPOBATH
MOJyYEHHBI Ppe3yNbTaT, HAaXOAUTh OIIMOKKM B XOJAE OIBITa, JeaTh
BBIBOJIBI IO €T0 Pe3yJbTaTaM;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PHU3UYECKUX SIBICHUNH WU
bu3nIecKux CBOICTB TE: bopMyIHpoBaThH IPOBEPAEMBIEC
IPEIONI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHus,
3aMKCHIBATh X0 ONBITA U (DOPMYJIHUPOBATH BBIBOIHI,

BBITIOJIHATD TPSMbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
00BbéMa, CHIBI M TEMIIEPaTypbl C WCIOJIH30BAaHUEM AaHAJOTOBBIX U
UQPPOBBIX TPHUOOPOB, 3aMUCHIBATH I[MOKA3aHUS MPUOOPOB C YU4ETOM
3aJlaHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOW (PU3UYECKON BEIMUUHBI OT
APYrol ¢ WCHOJIb30BaHWEM TIPSAMBIX H3MEpEHUH (3aBHCHUMOCTH ITYTH
pPaBHOMEPHO JIBIDKYIIETOCS Teja OT BPEMEHU JBIDKEHHS Tela, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tella, KadecTBa 00padOTKH MOBEPXHOCTEH Tell
Y HE3aBUCHUMOCTHU CHJIBI TPSHHSI OT IJIOMIAA COIPUKOCHOBEHHUSI TEII, CHIIBI
YIIPYTOCTH OT Y/JIMHEHHUS TMPYKHUHBI, BHITAIKUBAIOMICH CHUJIBI OT 00bEMa
NOTpYXKEHHON YacTH Tella M OT IUIOTHOCTH JKUIKOCTH, €€ He3aBUCHMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHUS TEJ, YCJIOBUN paBHOBECHSl pbluara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHMUU  Y4eOHOrO HCCIEOBaHUA, COOUpATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CIENys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUIE
NPEIJIOKEHHBIX TaOIUI] M TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tejla, CHUJIA TPEHHUSI CKOJIBKEHUS,
JaBJICHUE  BO3/yXa, BBITAJIKMBAIONIAs  CWUJa, JICWCTBYIOMAs  Ha
HOrpYXEHHOE B JKUJIKOCTh TEJO, KOA((UIMEHT MOJIE3HOTO JeHCTBUS
IPOCTBIX MEXaHU3MOB), CJEAys TMPEMIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCTISITh 3HAUEHUE UCKOMOW BETTUYNHBL;

coOm01aTh TIpaBUjIa TEXHUKH O€30MaCHOCTH TIPH paboTe C J1ab0paTOPHBIM
00opyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI JIEUCTBHUS TPUOOPOB M TEXHHUUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIINECS COCYABI, OapomeTp,
phIYar, MOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPHUHIMANBI  JCHCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOpPOM HA WX OMHCAaHUS (B TOM YHCIE:



MOJAIIUIHNAKY, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHM Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3YS 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SIBICHUA M HEOOXOJIMMBbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OpPUBOIUTHL  HpUMEpbl  (HaXoauTh  UHGOpPMALMI0O O  MpPUMEpax)
NPAKTUYECKOTO HUCIOJIb30BaHUS (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpHU OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPY KaIOILEH Cpejie;

OCYLIECTBJISITh OTOOpP HMCTOYHMKOB HHQopmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM M MyTEM CpPAaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIATH
uH(bOpMaIIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOIHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcel cetn MHTEepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIIEHMS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3NUECKOIO COAEPIKAaHUS, B TOM
quciae MyOJaMYHO JAeNaTh KpaTKHue COOOIIEHHsS O pe3yibTaTax IpPOEKTOB
WK y4eOHBIX HCCJIEIOBaHUM, NpU OSTOM TPaMOTHO HCHOJIb30BaTh
U3yYEHHBI TOHATUHHBIA anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYILJIEHUE NIPE3EHTALUEN;

OpY BBIMOJIHEHUH Y4YEOHBIX IMPOEKTOB W HCCIECJOBAHUN paclpeaeisiTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBHM C IIOCTABJIEHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JCWCTBHI, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaX B  JESATENBHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJICVICTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xonIy oOyuenusi B 8 Kiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

VCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEILIECTBA, KPUCTAIUINUECKUE U
amop(HBIE Tena, HACBHIIEHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTrypa, BHYTPEHHS DHEPIHs, TEIUIOBOM JBHUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUMN 3apsil, IIEKTPUUECKOE T0JIe, POBOIHUKH
Y TUDJICKTPUKH, TOCTOSTHHBIN JIEKTPUYECKUIM TOK, MAarHUTHOE T0JIE;

paznuuath SBJICHUS (TEIUIOBOE pacIIMpEHHE M CKaThe, TerJionepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KANWUISAPHBIC SBJICHHUS, UCIIAPCHUE,



KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTa/uiu3anus (OTBEpAEBaHUE), KUIICHUE,
TEIUIonepe1ada (TeTIONPOBOHOCTD, KOHBEKIIHA, U3JIy4YEHUE),
AJIEKTpU3alus TEJ, B3aUMOJICHCTBUE 3apsAOB, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aMMOJECHUCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YUYCHHBIX  (PU3UUECKUX  SIBJICHUU B
OKpYXKaloleM MHUpe, B TOM 4Hcie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B atMocdepe, DJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emuid, Jped( IMOTI0COB, POJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, MIPU ITOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UYECKHUE SBJICHUS, UCIIOJIB3YS
dbu3nvecKkue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHUs, KOJIUYECTBO
TEIUIOThI, YJI€JIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEILIOTA
IJIaBJICHUSA, YJeldbHas TeIIoTa MapooOpa3oBaHUs, YIedbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPHUIIMEHT TOJIE3HOTO JEHUCTBHUS TEIJIOBOM
MAIIUHbI, OTHOCHUTEJIbHAs BIJIAXKHOCTh BO3AYyXa, JJICKTPUYECKUU 3apsl,
CWJIa TOKAa, JJICKTPHUYECKOE HANPSIKEHUE, COIPOTHUBICHUE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBJICHHWE  BEIIecTBa, pabdora W MOIIHOCTH
AJIEKTPUYECKOTO  TOKAa), TMpU ONUCAHUM TPABUIBHO  TPAKTOBAaTh
(U3UYECKUI CMBICT HMCTOJB3yeMbIX BEIUYUH, O003HAUCHHS U EIUHHUIIBI
(GU3UYECKUX BEIMYMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMH BEIWYHHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3UYECKHUE SIBICHUS W IIPOIECCHI,
VCIOJIb3YS OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KHUHETHYECKONW TEOPHUU
CTPOCHHUS BEIIECTBA, MPUHILIMUI CYIEPIO3UIMHU ToJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH Oma 11 yyacTka IeMH, 3aKOH
JIxoyns—JleHua, 3aKOH COXpAaHEHHsS DHEPruH, TMpPH 3TOM JAaBaATh
CJI0BECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTHUYECKOE
BBIPAKECHUE;

OOBSCHIATh (PU3MYECKUE MPOIIECCHl U CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapAKTEpa: BBISBISATH



MPUYUHHO-CIIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOrnYecKux
iaroB ¢ omnopod Ha 1-2 U3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THble 3aJadyd B 2—3 JEUCTBHS, HCHOJb3Yys 3aKOHBI H
dbopmynbl, cBs3bIBarOlIMe (DU3NYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHUS 3aJlauyd 3alMChIBaTh KPAaTKOE YCIOBHME, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXouMbIe g €€ pelleHHs, MPOBOAMTH pacy€Tbl U CPABHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEUIUTh MNPU MOMOLIU
(Gu3MUEeCKX METO/OB, HCIIOJb3Ysl ONHUCAHME MCCIEIOBaHUS, BBIIEIAThH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPsIKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(bu3nUecKrX CBOMCTB Tel (KamuUISIPHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHMsl TpPU M3IYyYEHHUHU OT LBETAa H3JIyyaromed (MOTrJIoarole)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOAbI OT TEMMEPATYPhI KUIKOCTH U
IWIOWAaA €€ IIOBEPXHOCTH, OJJIEKTpU3auus TEJI U B3aUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yAJIM3alMs] MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IIOJIS Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHura,
CBOMCTBAa 3JEKTPOABUTATENs] IOCTOSSHHOIO TOKa): (OpMyIHpoBaTh
HpoBEpPsiEMbIE MPEIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIHUPOBATH BBIBOJIBI;
BBIIOJIHATE  IIPsAMBIE  U3MEPEHUSA  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3JyXa, CHUJIBl TOKAa, HAIPSOHKEHUA C HUCIOIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEJIMYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUM C YUETOM 3a1aHHOM aOCOJIFOTHOM MOTPENTHOCTH;
IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIUUUHBI OT
OpYroi € HCHOJB30BAHUEM  MpPSAMBIX HW3MEpPEHUH  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOAHUKA OT €ro JUIMHBIL, IUIOLIAAU ITONEPEYHOrO
CEYECHUS M YAEIBHOIO CONIPOTHUBIICHUS BELIECTBA IIPOBOJIHMUKA, CHIIBI TOKA,
UAYIIET0 4Yepe3 IPOBOAHUK, OT HANpsHKEHWs Ha  IPOBOJHMKE,
HCCIICJOBAHUE IIOCIEAOBATENIBHOTO M MAPAJUIEIBHOTO  COCIMHEHUH
IIPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOUPATH YCTAHOBKY H
BBINIOJHATE M3MEPEHUs, Clenys MPEeUI0KEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaOnMll U TpadUKoB,
JieJaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHU;



MPOBOJUThL KOCBEHHBIE W3MEpeHUs (U3ndecknx BeTUYWH (yACIbHAs
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, padoTra u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHHPOBATh H3MEPEHHS, COOMpATh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKCHHOW WHCTPYKIUH, U
BBIYHCIISATH 3HAUCHHUE BEIIMYUHBI,

coOJ01aTh paBUiIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHbIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPHUHINIMBI  JCHCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMmeTp,
BOJILTMETP, CUETUMK OJICKTPUUYECKOW DHEPIHH, DIECKTPOOCBETHTEIHHBIC
nprOOPBI, HATPEBATEIBHBIC AICKTPONPUOOPHI (TPUMEPHI), JICKTPUUCCKUC
NPEOXPAHUTENH, IIEKTPOMATHHUT, AIIEKTPOIBUTATENh TTIOCTOSTHHOT'O TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHHA M HEOOXOIMMbBIC
dusznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W HU3MEPHUTEIbHBIC
npuOOpel 1O CXeMaM H CXEMaTHYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, JBUTATE]Ib BHYTPECHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Hene ¢ Mmocjae0BaTeIbHbIM U MapaliebHbBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHUS DJIEMEHTOB AJIEKTPUUECKHUX TETeH;
OPUBOJIUTHL  TpUMEpbl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€301aCHOCTH MPU O0pallieHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIIITh MOUCK HHPOpMAIUU  (HU3NYECKOTO COACPKAHHUSA B
NHTepHeTe, HAa OCHOBE HMEKIIUXCA 3HAHUM H IYTEM CpPaBHEHHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIENATH HWHGOpMAIUIO, KOTOpas
SBIISIETCS IPOTHBOPEYNBOMN WIIH MOXKET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIIOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BiageTs mpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKHUE YCTHBIE COOOIICHUS,
0000mas wHpOpMaNKMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3NISCKOTO
colepKaHus, B TOM 4YHCIE TyOMMYHO TPEACTABISITh PE3yIbTaThI
MPOCKTHOM WJIM HCCIICIOBATEIBCKON NEITEILHOCTH, MPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapar Kypca (HU3UKH,
COIIPOBOXIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (HU3MUECKUX
IIPOLIECCOB PACIPENEIATh OOSA3aHHOCTH B TIPYINIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHHUEM IIJIaHA JICHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJAJ B
NEATENIbHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBHE,
IPOSIBIISASE TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyueHusi B 9 Kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh MOHSTHUS: CUCTeMa OTCYETa, MaTepualibHasg TOYKA,
TPAeKTOPHS, OTHOCUTEIIBHOCTh MEXaHMYECKOT'O IBIKCHHUS, JIehopMarius
(ympyrasi, TiacTUYecKkas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3Ku, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IEHTP TSKECTHU TBEPJIOTO Tejia, paBHOBECHE, MEXaHUUYECKUEe KoJieOaHUus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIC BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCT,
CIIEKTPbI UCITYCKaHUs U TOTJIONIECHUs, ayibda-, OeTa- U TaMMa-u3IydeHus,
U30TOIBI, SIACpPHAs YHEPTETHUKA;

paziuuath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSAMOJUHEHHOE IBUKEHUE, CBOOOIHOE
NaJieHUEe TeJl, PABHOMEPHOE JIBH)KEHUE 0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTellbHOEe JIBIKEHHE (3aTyXaroulue U
BBIHYKJICHHBIE KOJ€0aHUs), PE30HAHC, BOJHOBOE JIBHXKEHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEITHOE PacCIpOCTPAHEHUE, OTPAKEHHE U TMPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHne 0eroro cBeTa B
CIEKTp U CJOXXEHHME CHEKTpaJbHbIX IIBETOB, JUCIEPCUS  CBETAa,
€CTECTBECHHAsl PaJWOAaKTUBHOCTb, BO3ZHUKHOBCHHE JIMHEWYATOrO CIIEKTpa
U3JIYy4YEeHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpyXatomeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
MIPUJIUBBI U OTIUBBI, IBMXKEHUE TUIaHeT COJIHEUHON CHCTEMBI, PEAaKTUBHOE
JNBW)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHMBOTHBIMH,
3EMJICTPSCEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IBETa TEl,
ONTUYECKUE SIBJICHUA B MPUPOJE, OUOJOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPaUONETOBOTO W PEHTTCHOBCKOTO W3JIYy4YeHUH, €CTeCTBCHHBIN
paauoOaKTUBHBIN ()OH, KOCMUYECKHE JIYyUH, PaJUOAKTHUBHOE H3IIyUEHUE
MPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAAUOAKTUBHBIX W3JYYCHUN Ha



OpraHU3M 4YeJIOBEKAa), MPHU ATOM TNEPEBOAUTHL MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN M (DU3UUYECKUE SIBICHUSI, UCTIONIB3YS
dbu3nYeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IIpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNEepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CWJIa TpPEHHS, CHJIa YIPYrOCTH, CUJA TKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAaJICHUs, BEC TeJla, UMIIYyJIbC TeJla, HWMITYJIbC CHJIbI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMATIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETHUYECKAs OJHEPrus, TMOJiHas MEXaHWuecKass JHEeprusl,
NEepUoJl U YacToTa KojaeOaHuM, JyIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJibl), IPU ONMHUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003Ha4YCHUS W EIUHUIIBI (U3UYECKUX BEJIUYMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAOIINE JIAHHYIO (DU3UUYECKYIO BEJIMYMHY C JPYTMMH BEIIMYMHAMMU,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJl, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH [ammies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPaXEHUS U
IIPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKHE TMPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCICE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JIOTUYECKUX IIArOB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (U3MUECCKUX
SIBJICHUM, (DU3NIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEHH;

pemaTh pacy€THble 3anaud (omuparolmuecss Ha cucremy w3 2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBIIATh HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUs, TPOBOAUTH PACUETHI U
OIICHWBATh PEATMCTUYHOCTh TOJYYCHHOTO 3HAUYCHUS (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIHU
(bU3UYECKUX METOJOB, HWCIOJIb3YysS OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpOBEPSIEMOE  MPE/IOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOpPSJIKA



NpOBEJCHUS]  MCCIEAOBAaHWSA, JeNaTh  BBIBOJbBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB;

MNPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNH WU
(u3nuecKnXx CBOWCTB Tell (M3yyeHUE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl DHEPrHH, 3aBHUCHMOCTh Tepuoaa KojeOaHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPIMOJIMHEMHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTpP, M3YUEHUE CBOWCTB H300pakKeHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHsl TMpeaMeTa B COOMparolen
nuH3e, HAOMIOJCHHWE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEIbHO ~ cOOMpaTh YCTaHOBKY U3  HM30BITOYHOro Habopa
o0OpylOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yiabTaThl,
(GopMyTUpPOBaTH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPECHHIA, OIpeaemss
CpelHee 3HaYeHHe U3MepAeMON BeJUYMHBI ((POKYCHOE paccTosHUE
coOuparomeli JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHMH (3aBUCMMOCTH IYTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMIKEHUM 0€3 HayalbHOW CKOPOCTH, IMEpHoja
KosieO0aHWii MaTeMaTUYeCKOrO MAasTHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAHUPOBATh HCCJIEJIOBAHHME, CaMOCTOATEIBLHO COOHMpaTh
YCTaHOBKY, (DUKCHPOBATh pE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bU3MYeCKUX BEIMYMH B BHUAC TaOIUIl M TpadUKOB, J€JaTh BBIBOABI IO
pe3ynbTaTaM HCCIIeIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOpPOCTb M YCKOpPEHHME TeJa NpHU pPaBHOYCKOPEHHOM JBH)KCHUH,
YCKOPEHHE CBOOOTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHsI CKOJNBKCHHsI, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoieOaHWi MaTeMaTUYeCcKOro U TMPYKWHHOTO MAasTHUKOB,
ONTHUYECKas CWJIa COOMpAOIIe JUH3BI, PATUOAKTHUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSTh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOmro1aTh MIpaBujIa TEXHUKU O€30MaCHOCTH IIPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;



pa3inuyaTh OCHOBHBIC TPU3HAKM W3YYEHHBIX (PU3UUIECKHX MOJIEIICH:
MarepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aTroMma, HYKJIOHHas
MOJIeTTb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS WU YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HUCHOIB3ys 3HAaHUSA O
CBOWMCTBaX (PU3MYECKHX SIBICHHA ¥ HEOOXoauMble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTHUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
NPy pElIeHUH Y4eOHO--TPAKTUYECKUX 3a/lad, ONTHUYECKHUE CXEMBI st
NOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U CoOOMparoleil JTHH3e;
NPUBOAWTh  TpPUMEpPHl  (HaXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHuns 0€30MacHOCTH NMpU OOpalieHu ¢ IpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS U COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJISITh TMOUCK HMHPOpManuu (U3HUECKOrO0 COJACpKAHHUS B
WNuTepHete, caMoCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh
MyTHU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTENbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIPaBOYHBIE MaTepHAIbI,
pecypcel cetu MHTEpHET, BlageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMHU U3 OJHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHPOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEp>KaHUS,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOSKTHON UM UCCIIEI0BATEIbCKOM
NESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
NOHATUHHBIA amnmapar HU3y4aemoro paszena (pU3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAMEH C YYETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
| ®du3rKa — Hayka O MPUPOJIE. |
SIBnenus npupo bl
2 DU3NYECKUE SBICHUS 1
3 dusndecKue BeTMIHHBI U UX 1
U3MEpEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATyphl PU TOMOIIU | |
XKHUJAKOCTHOTO TEPMOMETpA U TaTUUKa
TemnepaTrypsl"”
MeTto1bl HAy4HOTO TIO3HAHMSL.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SIBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO0 MOJIENeH
VYpoxk-uccnenoanue "[IpoBepka
6 TUIOTE3bl: JATBHOCTD IMOJIETA IIapHUKa, | |
MYIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yem OoJIbIle BhICOTA ITycKa'"
Crpoenue BeniectBa. OnbIThI
’ Bubnuorexa [IOK
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
2 i | bubmuoreka [JOK
BI)KEHME YaCTHUI BELIECTBA
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOIIOJICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
1 BoJbI. O000IIEeHNE 110 pa3aeTy bubmmoreka [JOK
«IIepBOHayYanbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHndeckoe JBHKEHHUE.
bubmmoreka [{OK
12 PaBHOMEpPHOE M HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
13 Ckopoctb. EAVHUIBI CKOPOCTH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a079¢
bu6mmoreka [IOK
14 Pacuet nmytu u BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Wuepnius. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlaGopaTtopHas pabora «OnpenenecHue
IUIOTHOCTH TBEPAOIO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuita KaKk XapakTepUCTHUKa
19 B3aumoaeiicTus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «/3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryin) NpyXHUHBI OT
MIPUIIOKEHHON CHJIBI)

21 [[IBnenue Tsrorenus. Cuia TsXKeCTH
CBsI3b MEXKTY CUIION TSHKECTH U
N Y bubnuorexa [JOK
22 maccoit Tena. Bec tena. Penenue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TsoKecTH

” Cuia TsDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
®u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hamepenue cui. Jlunamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CuJjl, HallpaBIICHHBIX
26 10 OJHOM IT 51?\14);171 ’ bubmorexa OK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaeiicTBYyIOIIAsA Crt"

)3 Cuna tpenus u e€ Buapl. TpeHue B bubnuoreka [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
3aBUCUMOCTHU CHUJIbI TPEHUS

bubmuoreka [JOK
29 CKOJIL)KCHHS OT CHUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
MOBEPXHOCTEI»

30 Pemienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

tenay, «I'paduueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHast paboTa mo Temam:
«MexaHu4eckoe JBIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['paduueckoe n300pakeHUE CHIY,
«Cub»

1 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuoreka [JOK
YBEIUYEHUSA 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD

N bubmuorexa [JOK
34 JIaBJICHHMS Ta3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBieHusT TBEPALIMUA
P P Bu6morexa 1[OK
35 TeJlaMH, )KUAKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBiaeHue B )KUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad nmo teme «JlapneHue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826

bu6 OK

38 Coo01maronmecs: Cocyapl nomorexa L

https://m.edsoo.ru/ff0a2970
N bub6 K

39 I'mppaBnuueckunt mpece uommorexa T10

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [lopuineBoit
JKUJKOCTHBIN HAcocC

A1 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bu6nuoreka [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubnuoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMmochepHOTo JTaBIICHHS.

bubmuoreka [JOK

43
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
bubmmorexa [{OK
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepous. ATmochepHoe bubnuoreka [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH W Ta3a Ha
bu6moreka [IOK
47 IIOIPY>KEHHOE B HUX TEJO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUJKOCTB)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
Teja B BOJAE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YacCTH TeJIa»
bubnnoreka [JOK
50 [1InaBanue ten H
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no0abEMHOCTH"
52 Pemenne 3amau no temam: «IlnaBanue bubnmuoreka [JOK




cyaoB. Bo3ayxonnaBanuey,
«/laBiieHnEe TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBneHue TBEpAbIX TEN, KUIKOCTEN

Y Ta30B»
bubmmoreka [{OK

>4 Mexaiitieckas pabota https:/m.edsoo.ru/ff0a3f82

bubmmoreka [{OK

53 Monsocte. EuHiier morsoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOIl pu 1
noanéMe 1o Jectauie"

57 [Ipocthie MexaHn3Mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopnas pabota 0.5 bubnuoreka [IOK
«HccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koadduruent nmonesnoro aeicTeus

60 MexaHusMa. Jlaboparopnas paboTa 0.5
«3mepenue KIIJ nakinoHHOM
TJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
MotgHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3HEprusl. bubnunoreka [JOK




Kunernueckas u noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepUMEHTANIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATILHON YHEPTUU TIPU
CKaThIBAaHHUH TeJa MO HAKJIOHHOU
IJI0CKOCTH"

65

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTB. DHEPrus»

66

PeseprubIit ypok. Pabota ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPBIX T,
SKAJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

68

PesepBHbIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOro COCTOSHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIIETIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeTTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TenaoTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIJIOBBIX MPOIIECcCcax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUN"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CtpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDTICKTPUKH"
39 DIEKTPUYECKUM TOK B METaJJIax, bubnnoreka [JOK
JKHUAIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MIPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaau https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HarnpsbkeHnd. 3akoH OMa Ui ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IOCIEA0BATENBHOM COEIUHEHNUU ABYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
. bubnuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUIECKUE 3apsbl.
bu6moreka [IOK
54 3apsoKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o reme
"DneKkTpuuecKue 3apspl.
bu6mmoreka [JOK
55 3apsoKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICIICTBUE
57 VYpok-uccnenopanue "N3yuenue bubnnoreka [JOK
M0JI€N MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€E nosie. MarauTHoe 1ouie
bu6mmoreka [JOK
58 3eMIIM U €T0 3HAYEHHUE JJIs1 AKU3HHU HA

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnsiT Dpcrena. MarautHoe noJie
JIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHast paborta
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnone3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AeKTpoaBUTaTENs"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

63

Dnekrporeneparop. CrocoOsr
MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBJIISIEMBIX UCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBLHOU paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUSA"

65

KonTtponsHas paboTa o Teme
"DJeKTpUUECKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHriit ypok. Paborta ¢ Tekctamu

bu6nmoreka [JOK




o teMe "TermoBeie siBieHUs"

https://m.edsoo.ru/ffO0acc5e

PesepBHeIit ypok. PaboTta ¢ TekcTramu

bubmmorexa [{OK

67 o Teme "llocTrosiHHbII 1
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUI TOK
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
1o Teme "MarauTHbIe SBIICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 ) 14.5
[MTPOIT'PAMME
9 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
N Tema ypoka KonrTpoabubie | IlpakTuuyeckue Aara wpposLIe
n/n Bcero H3yuyeHusi | oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
| Mexannueckoe OBUKEHHUE. |
MarepuaiibHas TOUKa
) Cucrema orcueta. OTHOCHTEIBHOCTh | bubnuoreka [JOK
MEXaHUYECKOT'0 JABUKCHMUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpAMOJIMHEITHOE | bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMosiiHeitHOe
4 nBrokeHue. CpenHsisi U MTHOBEHHas! 1
CKOPOCTh
5 [IpsimosMHENTHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
IBIKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
6 CKopoCTb PAMOJIMHENHOTO 1




PaBHOYCKOPEHHOTO JBIKCHUS.
I'paduk ckopoctu

JlaboparopHuas padota "Onpenernenne
YCKOpPEHUS Tela IPH

bubmmorexa [{OK

! PaBHOYCKOPEHHOM JBWXEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM II0CKOCTH"
2 CBobOoiHOe nazienue Tei. OnbIThI
lNanmes
PaBHOMEpHOE IBHXKEHHE 11O
9 okpyxHocTu. [lepron u yacrora bubnuoreka [JOK
oOparmenus. JluHeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMHUTENIBHOE YCKOPEHHE
1 ITepsriit 3akoH HptoToHa. Bextop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOnelicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ac72a
13 Tpetuii 3akoH HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka [JOK
3aK0HOB HrroToHa https://m.edsoo.ru/ff0aecbbc
bubnunorexa [JOK
15 Cuna ynpyrocru. 3axou I'yka https://m.edsocl)_.[ru/fanecaZ
16 Pewenne 3agau no reme «Cuna
YOPYTOCTH»
17 JIaGopatopHas pabota «Onpenenenue bubnuoreka [IOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ffO0aee28
18 Cuna TpeHus bubnunoreka [JOK




https://m.edsoo.ru/ff0af738

19 Pemenne 3agau no reme «Cuna bubmuoreka [JOK
TpEHUD) https://m.edsoo.ru/ff0afa26

20 JlaboparopHuas padota "Onpenerenne bubnuorexa [JOK
KO3 QHIIMEeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amga4 o teme "3aKoHbI

21 Hprorona. Cuna octu. Cuina brbnmorexa [TOK

. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO bubmmorexa LOK
' P https://m.edsoo.ru/ff0af044
TaJIeHUS
Ypok-koHpepenuus "JIBukeHue Ten
23 BOKpPYT I'PaBUTALMOHHOTO LIEHTPa
(Conneunas cuctema). ['amaktuku"
Pemenue 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
; P https://m.edsoo.ru/ffOafSfs
TATOTEHUS

)5 ITepBast kocMuUecKasi CKOPOCTb. bubnunoreka [JOK
HeBecomocTth 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualIbHON TOUKH.

26 AOGCOIFOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILIEHHS

27 MowmenT cuibl. LlenTp Tsxectn

)3 Pemenne 3agau mo teme "MoMeHT bu6mmoreka [JOK
cuibl. LleHTp TspKecTH" https://m.edsoo.ru/ff0b02b4

29 [ToaroToBka K KOHTPOJILHOM paboTe MO bu6mmoreka [JOK

TeMe "MexaHnyeCcKo€e IBUKECHUE.

https://m.edsoo.ru/ff0b0408




B3aumonetictue Tea"

KonTtposneHas paboTa o teme

bubmmoreka [{OK

n
M .
30 exaHI/qu CKOC JIBHKCHIE https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmmnynbe Tena. UMmynbe cuibl. 3aKoH
31 co Z €HUS UMIT JII)Za Yupyroe u bubmorexa HOK
XpaHCHH .
P yabea. JHPyE https://m.edsoo.ru/f0b07fa
HEYNPYroe B3auMO/ICHCTBHE
0 Pemenne 3agau o teme "3akoH bubmmoreka [{OK
COXpaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepennus "PeaktuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"
bu6moreka [IOK
4 M 00Ta U MOIITHOC
. CRAHICCIAT pabOTa 1 MOMIHOCTS https:/m.edsoo.ru/ff0b0as4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboOTHI CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBHKEHUU TeJIa 110
TOPU30HTAIIBHON TTOBEPXHOCTH»
17 CBs13b HEPrUuu U pabOTHI.
[ToreHumanpHass SHEPTHs
18 Kunernueckas sueprusi. Teopema o bubmuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS PHEPTUH B
MEXaHUKe
JIaGopatopHas pabota «3yuenue bubnuoreka [IOK
40
3aKOHA COXPaHEHHUs SHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK




XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaeoaHusl.
Boinyxnennsie konebanus. Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTnyecKkuii U NpyKMHHBIN
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
nepuoa KojiebaHuM OT KECTKOCTU
MPY>XUHBI 1 MAaCChbI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U TIEproia KojebaHui
MPYKUHHOTO MasSTHHKA

bu6moreka [IOK
https://m.edsoo.ru/ffOb1laec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMI
Tpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpoonabHbIe 1
TOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbI"

50

3Byk. PacmipoctpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"




I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 o
AXyCcTHUECKUI PE30HAHC
53 Ypok-koHpepeHmus "YIpTpa3ByK u bubnuorexa [JOK
nHPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO
" bubnuorexa [JOK
54 Teme "3aKOHbI COXPaHEHHUSI.
" https://m.edsoo.ru/ff0b25{0
Mexanuveckue KoaeOaHusi U BOJIHBI
KonTponbHas pabora no teme
55 "3akoHbI coOXpaHeHus1. MexaHu4eckue
KoJieOaHus ¥ BOJTHBI"
56 DIIEKTPOMAarHuTHOE IOJIE. bubnuoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA AIIEKTPOMAarHUTHBIX BOJH
VYpoxk-koudepennus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUJISI COTOBOM CBsA3H"
Ypok-uccnenoanue "N3yuenue
. bu6mmoreka [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MIOMOIIBI0 MOOUIIBHOTO Tee(oHa
Pewienue 3agau Ha onpeneneHue
60 YacTOTHI U JUIMHBI AJIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas Ipupoja CBeTa.
N bubnuoreka [JOK
61 CkopocTtb cBeta. BonHOBBIE CBOlCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
& Ucrounuku cBera. [IpsmonuneitHoe bubnunoreka [JOK

pacnpoCcTpaHeHHE CBETA. 3aTMEHUS

https://m.edsoo.ru/ff0b3658




Connua u JIynst

3aKOH OTpaKeHUs CBeTa. 3epKaia.

bubmmoreka [{OK

63 Pemenue 3a1a4y Ha mpuMeEHEHNE
saKoHa OTpaKe cBeTa https://m.edsoo.ru/ff0b38c4
KOHa OTPaKCHHUS CBET
64 [Ipenomnenue cBera. 3aKoH bubnuorexa [JOK
IIPEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
bubnuorexa [JOK
65 Hcnonb3oBaHKe NOJHOTO BHYTPEHHETO B
https://m.edsoo.ru/ff0b3cSc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO JIy4ya OT yIJIa MMaJIeHus Ha
rpanuie "Bo3ayx-crekio""
Ypoxk-koudepennus "Vcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"
bubnuoreka [IOK
68 JInnzel. OnTuyeckas cuiia JUH3bI 1
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenne n3o0pakeHUM B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
. bubnuoreka [JOK
70 (hOKYCHOTO paccTOSTHUS K ONTHYECKOM i
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnunoreka [JOK
72 I'ma3 xak ontuueckas cucrema. 3peHue i
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "JledekTs




3penus. Kak coxpanurts 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKTP.
Onsitel Herorona. Coxenue

bubmmorexa [{OK

74
CIEKTpaJbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopras pabota "OnbITHI 1O
Pa3oKEeHUIo OEI0ro CBEeTa B CIIEKTP U
bubmmoreka [IOK
75 BOCTIPUSATHIO IIBETA TTPEIMETOB MPH UX
https://m.edsoo.ru/ff0cOe2a
HaOJI0JICHUH Yepe3 I[BETOBbIE
¢bunbTpe"
Ypok-npaktukyMm "BosHOBBIE
76 CBOICTBa CcBeTa: JUCIEpPCHs,
uHTepdepeHus u nudpaxuus”
77 OmneiTer Pesepdopnaa u mianetapHast bubnuoreka [IOK
MOJeIb aToMa https://m.edsoo.ru/ffO0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MorjoueHue cBeTa
. bu6mmoreka [JOK
79 atomoM. KBaHTsbl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 VYpoxk-npaktukym "HaOmonenne bubnuorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubnuoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykiionnas bubnunoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PagnoakTrBHBIE TPEBPALLICHMSL. bubnuoreka [IOK
30TONEI https://m.edsoo.ru/ffOclal4
84 Pemenne 3a1au o teme: bubmuoreka [JOK




"PanuoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ffOc1b4a

85

IIepuon nomypacnana

86

VYpoxk-koupepenuus "PagroakTHBHBIE
U3JIy4yeHHUs B IPUPO/JIE, MEULIUHE,
TeXHHKe"

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

87

SAnepHbie peakuu. 3aKOHBI
COXPaHEHHS 3apsAJJ0BOI0 U MacCOBOTO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b
MacChl U SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffO0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakuun"

90

Peakmuu cuHTE3a M NEeNeHUS AAEp.
Hctounuku sueprun CosHIA U 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ffO0c1e88

91

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

92

[ToaroToBka kK KOHTPOJIBLHON paboTe 1Mo
TeMme "DIEeKTPOMarHUTHOE MOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBieHUS"

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

93

KouTtponbHas paborta o teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBneHUA"

94

[ToBTOpeHnue, 060061IeHNE.
JIaGopaTopHble pabOThI 110 KypCy

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




"Bzaumoaeiicteue ten"

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

95 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
" " https://m.edsoo.ru/ff0c2572
teme "TernoBbie NpoLECChI
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
96 pacyeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBsix nBurareneit”
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [{OK
97 pacyYeTHBIX M Ka4YECTBEHHBIX 3aa4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpEeHUE, 060OIIEHNE.
98 JIaGopaTopubIe PabOTEI IO KYPC 1 1 bubmmorexa [OK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CBEeTOBLIE SIBJIEHUS"
[ToBTOpenue, o606menue. Paborta ¢
" bubmuorexa [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 Texctamu 1o Teme "Konebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
" bubnuoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUSA
[ToBTOpEeHuE, 0600mEeHne. PaboTa ¢
102 TekctaMu 1o TeMe "KBaHToBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




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

» ®Gusuka, 7 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH»

®duzuka, 8 knacc/ [lepsimkun A.B., OOecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJA

7 KIIACC

1.PaGouas nporpamma.

2. I[Iporpammsel ocHOBHOTO 00111eTO 00pa3zoBanusa. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nmporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBeTCTBUY C BEIOPAHHBIM yUYEOHUKOM:

4. Iepoimikud A.B. @usuka. 7 kiacc. YueOHUK 111 00111e00pa30BaTeIbHbIX



yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. CoopHUK BONPOCOB U 3a7a4 1o ¢pusuke. 7-9 xki. — M.:
IIpocsemenue, 2010. —192c¢.

8 KIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kiacchbl: yueOHO-METOAUUECKOTO TOCOOUS
/coct. TuxonoaE.H. — 2-e¢ uzz.,crepeorun. —M.: [lpoda,2013. — 398,(2)

2. Ilporpammbl 0ocHOBHOTO 00111ero oopazoBanus. Gusuka. 7 — 9 knaccel
(aBTopsl:A.B.Ileprimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BBIOpPAHHBIM YUYEOHUKOM:

4. Tepoimkua A.B. ®usuka. 7 kinacc. YueOHHK 115 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.W. C60opHuUK BOpocoB U 3a1a4 no ¢puszuke. 7-9 ki. — M.:
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBbBIE CAMOCTOATENIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ m3mpanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usnka. 7 kiacc. Jlaboparopasie paboTsl. KoHTpONbHBIE
3aganus. —CapartoB:Jluneit, 2014.

8. «KonTponbHo-u3mMeputTeabubie Matepuansl. Gusuka. 7 knacc/Coct. H.U.

3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroandeckoe nocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

10.A.B. Ilepsikun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metoauueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJbHBIE pa0OThHI-8
kiace 2017 M. dpoda

13.B.B. Illaxmartosa ,0O.P. llledep Jlnarnoctuueckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3otickuii Coopuux BorpocoB u 3aiau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kiacchl: yueOHO-METOANUYECKOTO TOCOOUS
/coct. TuxonosaE.H. — 2-e uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 0011ero oOpazoBanust. dusmuka. 7 — 9 Kimacchl
(aBTopsi:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YIYCOHHKOM:

4. Tlepeimikua A.B. ®uszuka. 7 knacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX
yupexaenuit . M.:[[poda. 2011

5. Jlykamuk B.M. COopHUK BONPOCOB U 3a7a4 1o ¢pusuke. 7-9 k. — M.:

IIpoceemenue, 2010. —192c¢.



6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJILHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotbl. KoHTpobHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTenbHbie MaTepuansl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ uzf.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroandeckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KonTtponbHbIe 1 caMOCTOsITEIbHBIE pabOTHI IO PU3HKe. 9 KIlacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 knacey / O.W. I'pomiieBa. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectw mo pusuke. 9 knacc: k yueonuky A.B. Ileprsimkuna, E.M. I'yrHuk
«Duzuka

9 kmace» / O.W. I'pomueBa. — M.: M3narenbeTBo «Ok3ameny, 2010.

®dwusuka. 9 knacc. TemaTudeckue TecToBbIe 3aanHus it moarotoBku k [UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocnasib: OO0 «Akanemus
pa3Butus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KIIACC

. bubnnoreka — Bcé no npeametry «duszukay. — Pexxum nocryna:



http://www .proshkolu.ru
2. BuneoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Eaunas xomnekuusi HUQppoBbIX 00pa3oBaTENbHbIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. nTepecHbie MaTepHUaibl K ypokaMm (GU3UKH MO TeMaM; TECThI TI0 TeMaM;
HarJIsIHbIe MocoOus K ypokaM. — Pexum pocryna: http://class-fizika.narod.ru

5. lIudpossie o6pa3zoBaTesbHbIC pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DyeKTpoHHbBIC YueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru
8 KITACC

1. bubnuoteka — Bc€ no npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexum noctymna: http:/fizika-class.narod.ru

3. Enunas xomnekuust iU poBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum gocyna:
http://school- collection.edu.ru

4. VlnTepecHbie MaTepuaibl K ypokam GU3UKH MO TeMaM; TECTHI TI0 TEMaM;
HarJIsiAHble TocoOus K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. lImdposie oOpa3zoBaTelbHBIC pecypchl. — Pexkum goctyma:
http://www.openclass.ru

6. DnekTpoHHbIe YyueOHUKH N0 Pusnke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC



1. BuneoonsITel Ha ypokax. — Pexum nocryna: http:/fizika-class.narod.ru

2. Enunas koyuiekuus udpoBbIX 00pa30BaTelbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. HTepecHble MaTepualbl K ypokaM (PU3UKU 110 TEMaM; TECThI 10 TEMaM;
HarJIsAHbIe TOcOOUs K ypokaMm. — Pexxum noctyma: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeabHbIE pecypchl. — Pesxxum nocTymna:
http://www.openclass.ru

5. DnekTpoHHble yueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru
6.{ucranmmonnas mkomna Ne368 http://moodle.dist-368.ru/ OTKpBITHIN K1acc.
CeteBoe oOpasoBaTesbHOE coo0IecTBO. http://www.openclass.ru/node/109715
7. Enunas xomnekuus U poBbIX 00pa30oBaTENIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbINA HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents6ps» maTepuansl o ¢pusuke. http://archive.1september.ru/fiz

11. Aaumanuu ¢pusndeckux o0bekToB. http://physics.nad.ru/

12. XKXuBas pusuka: odyuatomas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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