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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qu3uke Ha YypOBHE OCHOBHOIo o0IlIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dusukay.

Copepxanue mnporpaMmbl 10 (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUI0 H3y4EHUs
¢u3nKn Ha NEATEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJbTaTaM O00yUEHHUs, a TaKKe
MEXIIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMUsL.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeenieHrue yueOHOro Marepuania
1o rojaMm odyuyeHus (1o Kiaccam), MpeajiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAaHUA U
y4€Te BO3paCTHBIX OCOOEHHOCTEH oOOydarommxcs. BO3MOXHO HCIONIb30BaHUE
nporpamMmsbl Juist gereit ¢ OB3 ¢ yueTom X MHIUBUIYAIbHBIX OCOOCHHOCTEH.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIM YYUTENIO B CO3/IaHUU paboueii mporpaMmbl 0 y4eOHOMY HPEIMETY.

®u3zrKa SBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
W3y4aeMbIX XUMHEH, OMOIoTHel, acTpoHOMHEH B pu3nueckoit reorpadueii, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYUHYIO0 KapTHHY MHpa, IPEIOCTaBIIs€T HauOoJjee sICHbIe
o0Opa3ipl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh C0c0o0a MOJydEHHs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcsl.

WN3yyenue @usukun Ha 0a30BOM ypOBHE TMpEAIoONaracT OBJIaJCHHE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSACHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBATH  JIaHHBIE U HCIOJB30BaTh  HAYYHBIE
JIOKa3aTeJIbCTBA JIJIS1 IOJyYE€HHS BBIBOJIOB.

enu wusyueHuss (Pu3MKM HA YpPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusammsx Poccuiickoit @Denepanuu, pean3yrOIMINX
OCHOBHBIE  001I€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHOH pElICHUEM



Komnerun MunucrepcrBa npocsenieHus: Poccuiickoit deneparuu (mpoTokon ot 3
nexadbps 2019 r. Ne [1IK4BH).

Heau usyyenust (pusuKu:

npuoOpEeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaroluxcsi K HaydHOMY
M3YUYCHUIO TPUPOJIBI, PA3BUTHUE HUX HMHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE€ NMO3HaHus U (OpMUPOBAHUE
HCCIIEIOBATEIbCKOIO OTHOWIEHUS K OKPYKAIOUIUM SIBJIICHUSIM;
dhopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa H3y4eHUsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMupoBaHue MPEACTABICHUN O POIU (DU3UKK ISl pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE  TPEJICTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
po¢eCCHOHALHON JICITCIIBHOCTH, CBSI3aHHOU ¢ (DM3UKOMU, MOJTOTOBKA K
JajabHeleMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO

06IH€FO 06pa?>OBaHI/I$I obOecrieunBaeTCs peUICHUEM CIICAYIOIHUX 3aaa4.

NpuoOOpeTeHre 3HAHWK O JAUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKNX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX

NpUOOpETEHNE YMEHHIA OMHCHIBATh M OOBSICHITH (PU3MUECKHUE SBICHHS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUITUX pACUYETHBIX 3adad ¢
UCTIOJIb30BaHUEM buzngecKux MOJIEIICH, TBOPYECKUX U
MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOIIOMATh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTtopHbie  pabOTBl M JKCIEPUMEHTAIbHBIE HCCIEIOBaHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel PU3NUECKOro COACpKaHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HaKOMCTBO €O chepamu TpoheCCHOHATLHON AESITeIbHOCTH, CBSI3aHHBIMU
C (U3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKECHUAX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 vaca B HEJENIO).

[Ipennaraemsiii B mporpamMme mo ¢Gpu3MKe nepedyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIh JISTAeT BEIOOP MPOBEICHHSI
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH



06yanOHIHXC$I, CIIMCKAa JSKCIICPUMCHTAJIBbHBIX 3aHaHHfI, npcajiaraCMbIX B paMKax
OCHOBHOI'O TOCYAApCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IK€.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npubopsl. [Torpemnocts n3mepennit. MexayHapoaHnas cuctemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HaOmogaeMoro apienus. Onucanue GU3NUecKuX SABJICHUN C TOMOILbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmnpeneneHue UEHbI I€JIEHUs IIKaIbl U3MEPUTEIBLHOTO TPUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlIe, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BemiectBa. CBSA3b CKOPOCTH JBMKEHHS YacTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHue 6poyHOBCKOTO JBIKCHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHHUS Ia30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HabmroneHue n3MeHEHUsI CKOPOCTHU MPHU B3aMMOICHCTBUH TEIl.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompezenenue CpelHEed CKOPOCTH CKOJNBXKEHHsI Opycka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.



Pasnen 4. /laBiieHue TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Hanenune. CriocoObl yMEHbBIIICHHSI U YBEIUUEHUs JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepenavya maBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMUA M raszamu. 3akoH [lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHHUS >KUJIKOCTH OT TiayOuWHbI. ['mapocTraruyeckuit
napanokc. Coobmaromuecs cocynbl. [ uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnnm u atrmocepHoe maBieHHe. [IpuunHBI CyliecTBOBaHUS
BO3yIIHON oOonouku 3emnu. OmnbiTt Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 u3MepeHus: aTMOChEpPHOTo 1aBJICHUS.

JlelicTBrE )XKUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCHMOCTbH JAAaBJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mopaBnuueckunt mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbI OT 00bEMA MOrPYKEHHOW YacTH Tena

S T o

U IINTIOTHOCTH XUAKOCTH.

PaBencTBO BLITaHKI/IBaI-OHleﬁ CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCioBUe€ IJIaBaHUS TEJI: IJIaBaHUE WUJIN IIOI'PYKCHUC TCJI B 3dBUCUMOCTHU OT
COOTHOIICHUS MIIOTHOCTEH Teaa U KHUIOKOCTH.

~

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYyKEHHOM B
’KMKOCTh YaCcTH TeJia.

2. OmnpeneneHre  BBITAIKUBAIOIIEH CWIIBI, JCHCTBYIOIIEHM Ha  Teno,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO
B JKHUJIKOCTH, OT MAcCChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH BBITAIKABAIOMICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BhEMA MOTPYKEHHOU B KUJIKOCTh
YaCcTH Tejla U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBaHne apeoMerpa WM KOHCTPYMPOBAHUE JIOOKHM U
OIpeleIeHnE €€ rpy30M0aAbEMHOCTH.

Paspnes S. PaGora 1 MOIIHOCTB. JHEpPrusi.

Mexanundeckasi pabota. MoIHOCTb.

IIpocTeic MexaHHW3MBI: pbIUar, OJOK, HAKJIOHHAS ILIOCKOCTh. IIpaBumio

paBHOBecus poluara. [IpumeHeHre mpaBuiia paBHOBECHs pbldyara K 0J10Ky. «30710Toe



npasuwio» Mexanuku. KIIJI npocTteix Mexanu3MoB. [IpocTeie MeEXaHU3MBI B OBITY U
TEXHUKE.
Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsbl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padbomost u onvimel.
1. Omnpenenenue pabOThI CUJIBI TPEHHS PYU PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.
N3mepenune K11/ HakKJIOHHOHN TJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXAaHUYECKOW SHEPIUH.

8 KVIACC

Pa3nen 6. TensioBble siBJeHUS .

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmmueckue u amopdubie tena. OO0bsiCHEHUE CBONCTB Ta30B, >KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TOJOXKECHUHW MOJECKYIAPHO-KUHETUUYECKOW TEOPUHU.
CmaunBaHNe U KalWUISIPHBIE sIBIICHUS. TemioBoe paclIupeHue U CKaThe.

Temnepatypa. CBs3p TeMmIeparypbl CO CKOPOCTbIO TEIUIOBOTO JIBUYKCHUS
yactull. BayTrpenHsss sHeprus. CnocoObl W3MEHEHHUs BHYTPEHHEH SHEPIrumu:
TeIIonepeava u CoBepiieHne padboTel. Busl Temionepenadn: TEMIOMPOBOIHOCTD,
KOHBEKIHUS, U3JTYYEHHUE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. |emI000MeH U
TEIJIOBOE paBHOBECHE. YpaBHeHHWE TeruioBoro Oananca. [limaBnenue wu
OTBEPJACBAHUE KPUCTAUIMYECKHUX BEIIECTB. YJEIbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHast Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMoc(hepHOro
JTaBJICHUS.

BnaxnocTs BO31yXA.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Mpunnmner pabotsl TeroBbix jasurarenei KIIJ[ TeruioBoro npuratens.
TeroBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHHUS M MIPEBPAIlCHUS YDHEPTUH B TEIUIOBBIX MPOIIECCaXx.



Hemoncmpayuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Habmronenne 6poyHOBCKOTO JIBHUKEHUS.

Hab6monenne nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaMWLISPHBIX SIBJICHUN.
Habmronenue TermioBoro paciumpeHus Te.

N3MeHeHne naBieHus rasa NMpd U3MEHEHHMH 0O0bEMa W HarpeBaHUU WU
OXJIQXKICHHU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenayn.

OxnaxxaeHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanwue npu copepiieHuH padOThl BHEITHAMH CHJIAMHU.
CpaBHEHHME TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

HabmroneHne nocTostHCTBa TeMIepaTyphl IPH TUTaBICHUH.
Mopaenn TEIIOBEIX OBUTATEIICH.

Jlabopamopnsie padbomost u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BRIPAILIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel O HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiICHUs BO3yXa B Oa/NIOHE MITIPUIIA.

OneITBl, EMOHCTPHUPYIOLIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEeBAHMS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl TUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenne wu3MeHeHUs: BHYTPEHHEH »HHEpruM Tela B pe3ylibTare
TEIUIONEepeaay U padOThl BHEIIHUX CHJI.

UccnenoBanue sBieHHs] TEIJIOOOMEHAa MPU CMEIIMBAHUU XOJIOAHOU H
ropsiueu BOJBbI.

OnpeneneHne  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  IpHU
TEII0O0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHUs.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Paszpnes 7. DinekTpuyeckrue 1 MArHUTHBIE SIBJICHMS.

Onektpuzauust Ten. J[Ba poaa sieKTpuyecKux 3apsaoB. B3anmoneiicTBue
3apsOKEHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TE OT BEJTMYUHBI 3aps/I0B U PACCTOSHUS MEXKY TEJIaMH).



Dnektpuueckoe mnonie. Hampsok€HHOCTH anekTpuueckoro mosd. [IpuHuun
CYNEPIO3UIIUH ISKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM yYpPOBHE).

Hocurenu snekrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOT O 3apsia.

DJIEKTPUUECKUM TOK. YCJIOBHUSI CYIIECTBOBAaHUS DJICKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cwia  Toka.  DIEKTPUYECKOE  HaIpsKCHUE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
IUId yyacTka nenu. [locieqoBarenbHoe U napaaieabHOE COEAUHEHNE MPOBOHUKOB.

PaGora u MONIIHOCTH DJIEKTpUYECKOrO ToOKa. 3akoH Jxoyns—JIeHna.
DJIEKTPUUECKUE LIETIH U MOTPEOUTENH IEKTPpUUECKOi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMo1€MCTBHE TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarHuTHoe 1oje 3eMJIM U €ro 3HadyeHue i Ku3HU Ha 3emuie. OIbIT
Opcrenaa. MarauTHOE MoJie JIEKTPUYECKOr0 ToKa. [[puMeHeHne 3J1eKTpOMaruuToB
B TeXHUKE. J[eMiCTBME MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOIBUTaTEIb
MOCTOSSHHOTO  TOKa. VCronb30BaHWE  JJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue daeKTpoMarHuTHOM uHAyKIuU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crioco0b1 MOJTyYEHUS AIEKTPUYECKOU SHEPTHH.
DJIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpHU3aLUs TEN.
JIBa pona 3JIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsS)KEHHBIX TEIL.
Y CTpONCTBO M AEUCTBUE DIIEKTPOCKOMNA.
DJIEKTPOCTATUYECKAsE UHAYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPSJIOB.
[IpoBOMHUKY U JUIJEKTPUKH.
MoaenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO OIS
HcTouHMKM TOCTOSHHOTO TOKA.
JIeCTBUA 3JIEKTPUYECKOrO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. 'a30BBbIM pa3ps.
. I3mepeHnue cuiibl TOKa aMIIePMETPOM.
. I3Mepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.
. PeocTar u mara3uH COIpOTUBIICHUM.
. BzaumopencTBue moCTOSHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3JI€NICHUs MOJI0COB MarHUTa.
MoaenupoBaHre MarHUTHBIX MOJIEN MMOCTOSSHHBIX MAarHUTOB.
OnsIiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBME MAarHUTHOrO TO0JI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTaTENb MTOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIpaBJICHUS WHIYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHMSI.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.

OmeITel TIO HAOJIOACHHWIO DJIEKTPU3AIMKM TEl WHIAYKIUEH U TpHU
CONPUKOCHOBCHHH.

HccnenoBanre IeWCTBUS DJICKTPUYCCKOrO IIOJISI HA IIPOBOJTHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padOThI JIEKTPUIECKOH IIETTH TTOCTOSHHOT'O TOKA.
N3Mepenue u peryJIupoBaHUe CHIIBI TOKA.

N3mepenne u perynmpoBaHue HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKCHUS Ha PE3UCTOpE.

OnBITHI, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTD AIICKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJH IOMEPEUYHOTO
CEYCHHS M MaTepuala.

[IpoBepka mpaBuiia CIOKCHHUS HANPSHKCHUW TIPH  IOCIEI0BATCIIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia IS CWIBI TOKa MPU MapaLICTHHOM COCIUHECHUU
PE3UCTOPOB.

Omnpenenenre padbOTHI JESKTPUICCKOTO TOKA, MAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOITHOCTH  DJIGKTPUYCCKOIO TOKA, BBIICIICMOM Ha
pe3ucTope.

HccnenoBanre 3aBHCHMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOUKY, OT
HaAIPSHKCHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBatens.

HccnemoBanre MarHUTHOTO B3aUMOJICHCTBHS ITIOCTOSHHBIX MarHUTOB.
N3ydyeHnne MarHUTHOT'O TTOJISI IIOCTOSTHHBIX MAarHUTOB IPU UX 00bEIMHCHUH
U pa3JIeJICHUN.

UccnenoBanne neiicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb CHWJIbI  B3aUMOJCHCTBUS
KATYILIKU C TOKOM U MAarHUTA OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.

18. M3yueHne neicTBUs MarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHE pa0OThI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI asekTpoaBUrarebHOM yCTaHOBKH.

21. ONBITBI IO  MCCIIEAOBAHUIO SIBJICHUS DJJEKTPOMArHUTHOW WHJIIYKIIMH:
UCCIIEJOBAHNE W3MEHEHHWH 3HAYCHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. (CucremMa oOTCUéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMOJIMHEWHOEe [BHkeHHe. (CBoOOAHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHHUS CKOJIbKEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TshkecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHus. CBsi3b HEpruu U paboThl. [loTeHIManbHas SHeprus Tena, MOJHITOr0 Hajl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME TIyTE€l U TPACKTOPUM ABMKEHUSI OJHOTO U TOrO K€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

Halntonenne MmexaHnuecKux SBJICHHUM, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

N3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaGntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS TIAPUKA U TEIEHKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa 1o HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIUHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHIIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKCHHH TeJIa 10
TOPU30HTAIIBHOM ITOBEPXHOCTH.



10. Onpenenenue padbOTHl CWIBl YIPYroCTH TP  MOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MarteMaTU4eCKUil U MPYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEPEYHbIC BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpaCIpPOCTPAHCHMUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KoJieOaHMM MaTeMaTHYeCKOTO
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
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rpy3a OT JJUHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DneKkTpoMariuTHas npupoaa cera. CkopocTh cBera. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB DJEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOWJIHHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenusi Connuna u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHYECKHUX CBETOBOAAX.

JInnza. Xox nydeit B inH3ze. OnTudeckas cucreMa oroariapaTra, MUKpOCKOIa
u Teneckorna. ['1a3 kak ontuyeckas cuctema. bau3opyKoCcTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpauuu.

[IpsamMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHUi B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomMienue caera.

Onruyeckuii CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xoq 1y4yer B pacCEenBAIOIIEH JINH3E.

[Tonydenne n300paskeHU ¢ TOMOIIIBIO JIUH3.
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[Ipunnun aeiictBus ¢oToamnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens ri1asa.

11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
naJIeHuUs.

2. M3yuenue xapakTepucTUK U300paxKe€HUs IPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIIEHUS CBETOBOTO Jiyda OT yria
NaJCHYs Ha TPAHUIIE «BO3TYX—CTEKIION.

4. TlomyueHue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.



5. Omnpenenenre (GOKYCHOTO PacCTOSIHUS U ONTUYECKON CHUJIBI COOMparoIIeit
JIVH3BL.

6. OIIBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MpPU UX HAOJIOJCHUHU uepes3
L[BETOBbIE (PUIILTPHI.

Paznen 12. KBaHnTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojaens atoma bopa.
Hcnyckanne n nornomenne ceeta aroMoM. KBaHThI. JInHelHyaThIe CIEKTPBI.

PanunoaktuBHOCTh. Alnbda, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npeBpaiienusd. [lepuon nomypacnana aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOI'O YHUCEIN.
DOHeprus CBSI3M aTOMHBIX saep. CBsA3p Macchl W SHEpruv. Peaknuu cuHTE3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

SnepHas sHepreruka. JeWCTBUS pPagUOAKTUBHBIX W3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MO0 CHHUS.

2. CHOekTpsl pa3IU4HbIX ra30B.

3. Cnekrtp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Perucrpanus u3nydeHusi IpUPOJIHBIX MUHEPAIIOB U IPOIYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HalnroneHue CrUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI [0 TOPMO3ZHOMY

nyTtu (1o ¢potorpadpusm).

3. M3mepenue pagnoakTUBHOrO (hoHa.

IHoBTOpPHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpHUTENBHO-0000IAOINK MOYJIb IPEAHAZHAYEH I CUCTEMATH3alUuU
1 00001IEeHUsI TPEIMETHOI'O COIEPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opy U3YYEHUH BCEro Kypca (PU3MKH, a Takke JUIsl MOJTOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY MO (U3MKe Il 00y4aroluXxcsi, BHIOPABIIMX 3TOT
y4€OHBII peameT.

[Ipyn n3yuyeHnu JaHHOTO MOIYJSA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
JIESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  pEe3yJNbTaToB  OOydeHUs, QopMuUpyercs
€CTECTBEHHOHAY4YHass I'PAMOTHOCTbh: OCBOCHME HAYYHBIX METOJO0B HMCCIIECIOBAHUSA
SIBJICHUW TPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSACHATH (PU3UUYECKUE



SABJICHUS, TPUMEHSAS IOJyYECHHbIE 3HAHMs, pemarbh 3ada4d, B TOM YHCIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMIIMAIBHO AEATEIbHOCTHBIN XapaKTeP JaHHOTO pa3/ielia pealln3yercs 3a
CY€T TOr0, YTO OOYHAIOIINECS BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacno3HaBaThb M HAYYHO OOBSICHATH
(pu3nyeckue sIBICHNs B OKpYXKaloIlel MpUpo/ie U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HayuyHbI€ METOJIbl UCCIICAOBAHNUS (PU3UYECKUX SBJICHUI, B TOM
YUCJIE U IPOBEPKU TUIIOTE3 U ITOJYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaubOojee Ba)XXHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, IPAKTUYECKOT O UCITOJIb30BaHUS PA3JINYHbIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX U3BECTHBIX BHUIOB
SHEPIUH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi OynyT copMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOro0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYK/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLUIOB B JIEITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE ICTETHUYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TE€XHOJOTHM, BAXKHEWILEW COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH JI0003HATEIBLHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
JIEATENBHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHME IIEHHOCTH Oe30MacHoro obpa3a JKU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBHI OE30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- chopMHUpPOBAHHOCTH HaBbIKA peIeKCUH, MPU3HAHKUE CBOCTO MpaBa Ha OIIUOKY
Y TaKOT'O K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4yacTHE B pEIIEHUM NPAKTUUECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, Tropoaa, Kpas) TEXHOJIOTUYECKOH W
COIMATILHOM HANPaBIEHHOCTH, TPEOYIOITUX B TOM YHCIe U (PU3HYECKUX 3HAHU;



e - HHTEpEC K MPaKTHUYECKOMY M3YUYECHHIO MpodeccHii, CBSI3aHHBIX C (PU3UKOIA;

e 7)3K0JOrH4eCKOr0 BOCIIMTAHUSA:

e - OpHUCHTAlUd Ha TPUMCEHEHHE (U3UYCCKMX 3HAHUU Ui pelleHus 3a1ad B
00JaCTU OKpY’KaIOUIEed Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOILIEH CPEeIbl;

e - OCO3HaHHE TJI00AJTBLHOIO XapakTepa JKOJOTHMUYECKHUX NPOoOJIeM U MyTed ux

pElICHHUS;

e 8) amanranum K MU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICMCTBUHM TMIPU BBIOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (HM3UYECKOW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIIEHME YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPaKTHUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM dnciie (HopMyIupoBaTh
U7ICH, TIOHSATHS, TUTIOTE3BI O PU3HMUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHWE Ne(PHUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JacTH
busnKy;

e - IUTAHUPOBAHUE CBOET'O PA3BUTHS B IPUOOPETCHUH HOBBIX (PHM3UUECKHUX 3HAHU;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIISATH B3aMMOCBS3U MIPUPOIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCIIC C HUCIIOJIb30BaHUEM (PH3UYECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBUU C y4€TOM BIHSHHUS Ha OKPYXAIOIIYIO CpEemy,
BO3MOXXHBIX TJIOOATBHBIX ITOCIEICTBHM.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHus mporpaMmel 1o (pr3uke Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpoBaHbl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIIOUYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC yUeOHbBIE TCUCTBU,
KOMMYHUKATUBHBIC  yHHUBEpCAJbHbIE  Y4eOHbIC  JIEUCTBUS,  PETYISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:
e BBIABIATh W XapPaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABJIWBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
0000IIIeHNS U CPABHEHHS,



BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX W HAOIIOICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICICTBEHHBIC CBS3M TMPU H3YYCHUH (DU3UIECKUX
SIBIICHUI U TIPOIECCOB, JENaTh BBIBOBI C UCIIOIB30BAHNEM IE€IYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYHH,

CaMOCTOSITEIILHO BRIOUPATH CIIOCO0 pelieHus yueOHou pusudeckoit 3aaauu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB peElIeHus, BbIOOp Haubosee
MOJXOSIIETO ¢ Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUN HHCTPYMEHT TO3HAHHUS;
MPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABIICHHOMY IJIAHY OMbBIT, HECIOKHBIM
bu3nyueckuil HKCIEPUMEHT, HEOONbIIOE HCCIENOBaHUE (PUINYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb H  JIOCTOBEPHOCTh HUH(MOpMaIIHIO,
MOJIYYEHHYIO B XO/I€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIbHO (POpMyTUPOBaTH 000OIIEHUSI U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAKKE BBIABUTATh MPENOI0KEHHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4YHbIe METO/AbI, HNHCTPYMEHTBI U 3alpOChl IPU MOUCKE U
orOope MH(pOpMAllMM WJIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4uyeOHOU
¢dusnyeckoil 3a1auu;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTaBICHUS
MHpOpMallMl M WUIIOCTPUPOBATh pELIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE JeCTBHSA:

B XO7A¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TeMbI U
BBICKA3bIBaTh HJEH, HAIlCJCHHBIC HA PCEIICHHE 3aJadyd M IOJAep KaHue
0J1aroKeIaTeIbHOCTH OOIICHNS;

COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSAMH JPYIHMX YYaCTHUKOB
Jiajgora, 0OHapyKMBaTh Pa3IMUME U CXOJACTBO TO3UIINM;

BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M TUChMEHHBIX TEKCTaX;



MyOJIMYHO TPEACTABIIATH PE3yJbTaThl BBITIOJIHEHHOTO (PHM3UYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHKMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHHOW U MHIUBUAYaIbHOU
paboThI pU PELIEHUH KOHKPETHON (PU3NYECKON POOIEMBI;

NPUHAMATH IIETTH COBMECTHOW NIeATEThHOCTH, OPTaHU30BBIBATH JCWUCTBUS
no €€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh IPOLECCH HU
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITIOHSTH CBOIO YacTh PaOOTHI, JOCTUTAsl KAUeCTBEHHOTO pe3ylbTaTa 1o
CBOEMY HAIPaBJICHHUIO U KOOPJAUHHUPYS CBOU JCUCTBUS C IPYTUMH YICHAMU
KOMaH/1bl;

OLIEHMBATh KadyeCTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATENHHO CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIINUX
JUIsL perieHust GU3NYECKUX 3HaAHUI;

OPUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUIEHUS B TpYyIe, NPUHATHE PEIICHUM
TPYIIIOiA);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM peLIeHUs (PU3NUECKON 3aaul WIN
IUTaHA HCCIIEAOBaHUsA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTUPOBATH MPEJIaracMble BApUAHTHI PELIEHUN;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JlaBaTh aJIeKBaTHYIO OI[EHKY CUTYaIlMH U Mpeiarath miaH €€ U3MEHECHHUS;
OOBACHATHh NPUYMHBI  JOCTHXKEHUS  (HEAOCTHIKEHUS) PpPe3yJIbTaTOB
NesITeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO  HCCIENOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENIbCTB, WM3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM,;

CTaBUTH €01 HA MECTO JPYTOro YeJI0OBEKa B XOJI€ CIIOpa MU TUCKYCCHH Ha
Hay4YHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO HA OMIMUOKY MpHU pelieHNH (HU3NUYECKUX 3a1a4 UiH
B YTBEPKJECHHUAX HA HayYHBIE TEMbI U TAKOE € MPaBo APYroro.

NPEJMETHBIE PE3YJIBTATBI



K xoH1y 00yueHus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHUYECKHE  SBIICHHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe [BIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJICUCTBYIOIIAS
cua, nedopManus (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath sBieHus (auddysus, TEIIoBOoe NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEPaBHOMEPHOE  JBW)KCHHE, HWHEPIUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Nepeaya JaBIeHUs TBEPABIMUA T€IaMU, KUJKOCTSIMU U ra3aMu,
aTMoc(pepHOE J1aBlieHHE, IUIaBaHHWE TeJ, MPEBPALICHUS MEXaHHYECKOU
HHEPTUH) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUC;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CWIbl TPEHHS B MPUPOJIE U TEXHUKE, BIIMSIHUE
aTMOC(EepHOr0 JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PHIO, pblYaru B
TeJIe YeJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yu4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUYECKUX SBJICHUIA;
OIHCHIBATH M3yYCHHBIC CBOMCTBA TEN W (PU3UUECKHUE SBJICHUS, UCTIONB3YS
buznyeckre BeIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMsl, Iy Th,
CKOpPOCTb, CPEIHSIsi CKOPOCTh, CHJIa YIPYTrOCTH, CUjia TSXKECTH, BEC TeJa,
cujia TPEHUs, AaBjeHue (TBEPIOro Tena, KUJIKOCTH, T'a3a), BRITAIKUBAIOIIAs
cuia, MEXaHuueckas padoTa, MOIIHOCTh, IUIEUYO CHJIbI, MOMEHT CHJIbI,
KO3(D(PUIIUEHT TMOJE3HOr0 JEeUCTBUSI MEXaHU3MOB, KHHETHYECKas U
NOTEHIIMAJIbHAST JHEPrusi), NpHU OMUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3HUECKUil CMBICT UCTIONB3YEMbIX BEIHUUH, UX 0003HAYCHUS U CAMHUIIBI
(bU3UYECKUX BEIWYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXEHHUsI CUil (BAOJb OJHOM mpsimMoil), 3axoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBWIO paBHOBecHs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHHYECKOM



DHEPTrUM, TMPU OTOM JaBaTh CJIOBECHYH (OPMYIHPOBKY 3aKOHA U
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SBICHUS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
MU B KOHTEKCTE€ CHUTyalMid MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UUIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€TrHble 3a7adyd B 1—2 JEWCTBUS, HCHOJb3YySd 3aKOHbI U
dbopmyIbl, CBA3BIBAKOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DPU3UUECKUE
BEJTUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JIaHHbIE, HEOOXO/IUMbIC /IS PEIICHUS 3a/]a4, OLICHUBATh PEATUCTUUYHOCTD
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
(U3UYECKUX METOJIOB, B OMMCAHUU UCCJIEIOBAHUS BBIJIENATH IPOBEPSIEMOE
MpEeANoiokKEHNE (TUIOTE3Y ), pa3audaTh U UHTEPIPETUPOBATH MOJTYYECHHbBIN
pe3ysbTaT, HaXOAUTh ONIMOKM B XOJI€ ONBITA, JIE1aTh BBIBOJABI MO €ro
pe3yabTaram;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
(bu3UYECKUX CBOUCTB Tei: (hOPMYIHPOBATH MIPOBEPSEMbIC MPEMOT0KEHUS,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYA0BAHMS, 3alUCHIBATh X0/
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl TENa,
o0béMa, CWJIBl W TEMIEPATypbl C MCIOJB30BAHUEM AHAJIIOTOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJUTH MCCIIECAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUECKON BEIIMUUHBI OT
JIPYyroil ¢ HCMIOJIB30BAaHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTU IYTU
PaBHOMEPHO JABUKYILETOCA TeNa OT BPEMEHU JIBUKEHUS TENA, CUJIbI TPEHUS
CKOJBXEHHS OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIbl TPEHHUSI OT IUIOIIAIA COIMPUKOCHOBEHUS TEI, CHUJIIbI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUTOTHOCTH TeJla, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO TEI0, YCIOBUN
MJIaBaHUs TEJ, YCJIOBUI paBHOBECHUSI pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHUM  Y4EOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUS, CIenys MNPEII0oKeHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE



NPEJIOKEHHBIX TaOMUIl U TpaUKOB, AENaTh BBIBOJABI MO pE3yJbTaTam
UCCIIEIOBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (DU3UYECKUX BEIMYUH (TUIOTHOCTH
BELIECTBA KUJKOCTU U TBEPAOIO TEJIA, CUJIA TPEHUS CKOJIbKEHHUS, TaBICHHE
BO3/yXa, BBITAJIKUBAIOIAs CHJIA, JEUCTBYIOLIAs Ha IOrPYyKEHHOE B
KUAKOCTh  Teno, KOI(D(UIMEHT TMONE3HOr0  JIEUCTBHUS  MPOCTHIX
MEXaHU3MOB), CIIeysl MPEIJI0KEHHON HWHCTPYKIMU: TMPHU BBIOJIHEHUU
U3MEPEHUN CcoOHUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIISATH
3HAYCHHUE NCKOMOW BEINYHHEI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000OpyTI0BaHUEM;

YKa3bIBaTh MPUHIUIBLI JIEUCTBUS MPUOOPOB UM TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapomeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapakTepu30BaTh MPUHIMUIBI  JACHUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OnucaHud (B TOM YHUCIE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOM HACOC, APEOMETP), UCIIONIb3YSl 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIIOIEHUS] HOPM
HKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEpHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HAaHUW W TyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJENIATH
uH(pOpMaIUIO, KOTOpas SBISIETCS MPOTHUBOPEUYMBOM WIU MOXKET OBbITh
HEI0CTOBEPHOM;

WCII0JIb30BaTh MPU BHITIOJIHEHUU YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
IUTEpaTypy HU3NUECKOro COAEPKaHUsl, CIPABOYHbIE MAaTEPHUAJIbI, PECYPChI
cetu HWHrepHer, BiaaeTb mNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAITUY U3 OHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HU3UUECKOTO COACPKAHUS, B TOM
quclie MyOIMYHO eNaTh KpaTKue COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WITH
y4eOHBIX UCCIICIOBAHMM, MPU STOM TPAMOTHO HCIOJIB30BaTh M3YYCHHBIN



MOHATUUHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALNEN;

IIPU BBITIOJTHEHUU YYCOHBIX IPOCKTOB M MCCIICIOBAHUN pacIpeaeisiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICAUTh 3a BBINOJHCHHEM IUIaHA JACUCTBHUM, aJeKBAaTHO OIICHHUBATH
COOCTBEHHBIH  BKJaJA B  JCATEIBHOCTh  TPYIIIBI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3MeEpPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIECTBA, KPUCTATUIMYECKHUE U
amop(Hble TeNa, HACHIIIEHHBIH M HEHACHIIIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss DJHEPrus, TEILUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, HIEKTPUUECKOE I10JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSIHHBIA 3J1EKTPUUECKUI TOK, MATHUTHOE TOJIE;
pa3nuyarh SABJICHUA (TEIIOBOE PAcCUIMPEHHUE U C)KaTue, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KANWIISAPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJEHCAlus, IUIaBJIEHUE, KpHUCTAIM3anus (OTBEpAEBAaHUE), KHUIICHUE,
Teruionepeaayda (TermIonpoOBOJHOCTb, KOHBEKIIMS, U3IIy4EHHE),
AIIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAsT MHTYKIIHS)
[0 ONHCAHWIO KX XapaKTEPHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE HM3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUWE W KaNWULIPHBIE SBJIEHUS B MPHUPOJE,
KpUCTaNIbl B Tmpupozae, usinydenue CoiHIa, 3amep3aHue BOJOEMOB,
MopcKue 0pu3bl, 00pazoBaHUE pOCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUUECKUE
SBIIEHUS] B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiu, Aperd NOa0COB, pOJIb MATHUTHOIO MOJS JUIS dKU3HU HA 3eMJIe,
NOJIIPHOE CHUSHHE, NPU 3TOM IEPEBOAUTH IPAKTHYECKYHO 3a/1ady B
yueOHYI0, BBIIENATh CYLIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIHCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHHS, UCIIOIb3YS
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTBI, yJelIbHAsl TEIUIOEMKOCTh BEIIECTBA, YyJAEIbHas TEIUIOTa
IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT MONE3HOro JACHCTBUS TEIUIOBOM



MAlIlHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, SJEKTPUUYECKHUN 3apsi, Crujla
TOKa, DJIEKTPUYECKOE HANpPSIKEHHWE, CONPOTHUBIICHHE IPOBOJHHUKA,
yII€IbHOE CONPOTUBIIEHUE BELIECTBA, paO0Ta U MOILTHOCTh AJIEKTPUUIECKOTO
TOKa), MpU ONHCAHUM MNPABWIBHO TPAKTOBATh (PU3MYECKHN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €UHULbI (PU3UUYECKUX BETUYMH,
HaXoAUTh (POPMYIbI, CBSA3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMH, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEN
(U3UYECKHUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIONb3Yys. OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIUN NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTHUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3alIUChIBATH €M0 MATEMATHUECKOE BBIPAXKECHHUE;
OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOI'O XAPAKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 |—2 JTOrnyeckux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
(dopMyiibl, CBs3bIBaKOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIIOBUS 3aJlauyd 3allMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX JUIsl peLIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (DOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacy€Tbl U CPaBHUBATH
HOJyYEHHOE 3HaYeHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3HYECKMX METOAOB, HCIOJNb3YSl OMNHCAHUE HCCIEHOBAaHUSA, BBLACIATH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh MOPSAKA
IIPOBENICHUS UCCIIEA0BaHU, 1ETIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUW WU
(u3HYECKUX CBOMCTB TeJl (KAMWIISIPHBIE SIBICHMS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHUsl MpHU M3JIYYEHUU OT I[BeTa H3JIydarollel (Ioriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
Iomaan €€ IOBEPXHOCTH, OJJEKTpHU3aluus TEI MW B3aWUMOJCHCTBUE
IEKTPUYECKUX  3aps/iOB, B3aUMOJECHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHuTHOI'O TOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBATH



MpOBEpsieMbI€ MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 IMPEMAJIOKEHHOIO
000py0BaHMs, OMKCHIBATH XOJI OMbITAa U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATH MIPSIMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHOU BIAXKHOCTHU
BO3[lyXa, CWJIbl TOKA, HANpPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYMKOB (PU3NUYECKUX BEJIMYMUH, CPaBHUBATh PE3YyJbTAThl
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUYECKON BEIIMUUHBI OT
IpYyrod C  HUCHOJb30BaHUEM MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U yJIeJIbHOTO COMTPOTUBJICHHUS BEILIECTBA MPOBOAHUKA, CUIIbI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpSKEHHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHMM
MPOBOJHUKOB): TUIAHUPOBATHh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIeNys NpPEJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pPE3yNIbTAThI TOJYICHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, NeTIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3MUYecKux BeIUMYMH (yaelbHas
TEIIOEMKOCTh ~ BEII[ECTBA, COMPOTUBJICHUE TMPOBOJHMKA, pabdora U
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUHU, U
BBIYHCIIATH 3HAUEHHUE BEJINYUHBI,

coOMI0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

XapaKTepu3oBaTh MPUHIMUMBI  JIEUCTBUA M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCIIE: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBas TypOWHA, aMIIEPMETP, BOIBTMETP,
CUCTUMK DJIEKTPUYECKONM SHEPrUU, IIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpuMepsl), JIEKTPUYECKHUE
MPEIOXPAHUTEIH, AIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
WCTIONIb3YsI 3HAHWS O CBOMCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHbIE
puOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEMel C
MOCJIEIOBATENIbHBIM U TAPAJIJICIbHBIM COCTUHEHUEM DJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX TIETIeH;

OPUBOIUTH  MpuUMEphl  (HAXOauTh  WMHMOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



KU3HU JJIs1 o0ecriedeHusi 0e30MacHOCTH MpHU o0pallleHud ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOIIOICHUS HOPM
HKOJIOTHUYECKOr0 NTOBEJECHUS B OKPY KAIOLIEH CPELE;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (PU3NYECKOrO0 COAEpKAHHUS B
HNurepHere, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJIHUTENBHBIX HCTOYHUKOB BBIJIENATHh HH(OPMALIKIO, KOTOpast SIBISIETCS
MIPOTUBOPEYUBON WITK MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JIUTEPaTypy HU3NUECKOro COAEpKaHusl, CIPABOYHbIE MAaTEPHUAIIBI, PECYPChHI
cetu UHTepHer, Bianerb NpUEMAaMU KOHCIIEKTUPOBAaHHSA TEKCTa,
npeoOpa3oBanus HH(YOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOILEHHUS,
00o00mas wuHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpP>KaHMsI, B TOM YHUCJIE MMYOJIMYHO MPEACTABISTH PE3YIbTaThl TPOSKTHOU
WJIU MCCIIEIOBATENBCKOM AESITENBHOCTH, IIPU 3TOM I'PAMOTHO HUCIIOIb30BaTh
M3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
ITOCTABJICHHBIMH 33J1a4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JEeSATENbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE,
MPOSBIISSI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K koHiy o6yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MaTepUaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmainus
(ympyrasi, mjaacTu4eckasi), TpPEHHE, IIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEperpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, TH(QPa3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaIa
DJIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aIbHO30PKOCTD,
CHEKTpPbl UCIYCKaHMs U IMOIJIOLEHUs, anb(a, OeTa- U ramMmma-u3Iy4eHus,
W30TOMBI, SIAEPHAS SJHEPreTUKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPYKHOCTH, B3aUMOJEHUCTBUE
TE€J, PEaKTUBHOE IBHKEHHUE, KOJeOATEIIbHOE JBHKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHUE, OTPAKEHHE



3ByKa, NPSIMOJUHEHHOE paclpoCTpaHCHHE, OTPAKCHUE M IPEIOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBEeTa B
CHEKTpP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JUHEHYIATOrO CIIEKTpa
U3JTYYCHHUS ) TI0 ONTUCAHWIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHS B TPHPOJIE:
MIPWINBHI M OTJUBEI, ABIKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOC
JBIDKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTpSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, IIBeTa TeT,
ONTHYECKHE SIBICHUS B TPHUPOAC, OMOJIOTMYECKOE JEHCTBHUE BHIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTEeCTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHYECKHE Iy4H, PaIHMOAKTHBHOE H3ITyUCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTUBHBIX W3Iy4YEeHUH Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IEPEBOAWTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIICTSATh CYIIECTBEHHBIC CBOWCTBA (MPH3HAKU) (PUIUIECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONB3YS
busnueckue BETWYUHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTh, CHUJIa TPEHHS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpEHUeE
CBOOOHOTO TAJeHUS, BEC Tela, HMIYJIbC Tela, HWMITYIbC CHJIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS DHEPTrus Tea,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATBbHASI SHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAst DHEPT s, TTOJTHAS MEXaHWYeCKasi YHEPTHUs, TIEPUO]T
¥ YacToTa KoyeOaHWi, JUTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, TIOKa3aTeldb IPEIOMIICHHUS CpEAbl), TPH OIHUCAHUH
NPaBWJILHO TPAKTOBATh (DU3MUYECKUW CMBICT HCIOIb3YEMBIX BEIUYHH,
00O3HAaYEHUs W €IUHUIBI (U3NYECKUX BEITUYMH, HAXOIWUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DHM3UYECKYIO BEIMUMUHY C JIPYTUMU BEIIMYWHAMH,
CTPOHTH rpaMKN M3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYWH;
XapaKTepu30BaTh CBOWCTBa Tel, (PU3MYECKHWE SBICHHUS U IPOIECCHI,
WCTIONIb3YsI 3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHWS,
NPUHIMI CYMEPIIO3UIIMA CHWI, TPHUHIIUI OTHOCUTEIBHOCTH [ amwmes,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS H
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEI
NP SIEPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA W 3alKCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKCHUE;



OOBSCHATh (PU3UYECKUE MPOIECChl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB C ONOpoWd Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PM3HUECKHUX SIBICHUM,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUIA),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 33Ja4d 3aMMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUJISl pElIeHUs, MPOBOAUTh pAacu€Tbl M  OLICHUBATh
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYCHHsI (PU3NUECKON BEIMYMHBI,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIUTh NIpH MOMOUIU
(bu3MUecKMX METOAO0B, HCIONb3Ysl OMMCAHHE MCCIEHOBaHUS, BBIIACIATH
MpOBEpPAEMOE TPEIONOKEHNE, OLEHUBATh TMPABWIBHOCTh TOPSJIKA
NPOBEICHHUS  MCCIEIOBAaHMs, JEJaThb BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasiTHUKa OT MAaccChl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYbl MAJIbIX KOJIEOAHUM, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3noxeHHe Oenoro CBera B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWs IMpeaMeTa B COOMparouie
JUH3€, HAOJIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEHHS):
CaMOCTOSITEJILHO ~ cOOMpaTh  YCTAHOBKY U3  HM30BITOYHOTO Habopa
000py10BaHMs, ONMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepsAeMON BeJIUYUHBI ((POKYCHOE pacCTOsHUE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCmOco0a W3MEpEHUs
(u3MepuTenbHOro npudopa);

MPOBOJUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBWXKEHMH 0€3 HayaJlbHOM CKOPOCTH, MEpHoja
KOJIeOaHU MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yrjla MaJeHusi U yrja MpeloMJIECHUs OT yria
NajJeHus1): IUJIAaHUPOBATh MHCCJIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThbl IOJYYEHHOM 3aBUCHMOCTH



(bu3MYECKNX BEIWYMH B BHUAC TAOJHII M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3ynbTaTaM UCCIE0OBaHNUS;

MPOBOJUTh KOCBEHHbIC HW3MEPEHHsS] (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOPEHHE TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJHOTO TMAaJCHUS, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIbKCHMSI, MEXaHW4Yeckass padoTa M MOIIHOCTb, YAaCTOTa WU TMEPUOJ
KoJieOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOT'O MAaSTHHKOB, ONTHYECKas
cuia coOuparoIlel JIMH3bI, PAJAUOAKTUBHBIA (POH): TIUJIAHHUPOBATH
U3MEpPCHHUsS, COOMpAaTh SKCIEPUMCHTAIBHYIO YCTAHOBKY W BBITIOJHSTH
U3MEpEHHUs, CleAys NPEII0KEHHON WHCTPYKIIUU, BBIYUCISATH 3HAYCHHE
BEJIMYHMHBI U aHATTU3UPOBATH MOIYYECHHBIC PE3YIbTaThl C YIETOM 3aJaHHOU
IIOIPEIIHOCTHA U3MEPEHUN;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pyAOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEICH:
MaTepHalbHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MO/IeNIb aTOMa, HyKJIOHHAst MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTEepU30BaTh TPHUHIMIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JaTYMKK TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOI, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHOOPOB M TEXHOIOTHUECKHX MPOIIECCOB MPU
pelIeHHH  YYeOHO-TIPAKTUYCCKUX — 3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUM B IJIOCKOM 3€pKajie M cCOOMparomiei JIMH3E;
NPUBOMUTH  MpuUMepbl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUIECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 30POBBS U COOTIOACHUS HOPM
HKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaroLeh Cpeie;

OCYIIECTBIISITh TOUCK HWHpOpManud (PU3AYECKOTO COJCpKaHHUS B
HNHuTepHere, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMpENeNIeHUus TOCTOBEPHOCTH TMOJYYCHHONW MH(OpMAIUU Ha OCHOBE
UMEIOIIUXCS 3HAHUH U TOTIOJTHUTETLHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh NP BHIMIOJHEHUU YUYEOHBIX 3aJaHUil HAyYHO-TIONYJISPHYIO
JAUTepaTypy (GPU3NUECKOro cCoAepkKaHUsl, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IPU OTOM TPAaMOTHO  HCHOJIb30BAaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckme
n/n NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOIIEro MUPa
bu6nuoreka [IOK
11 Pusnica - Hayka o mpHpose 2 0 0 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BENHIHHb 2 0 ! https://m.edso00.ru/7f416194
bu6nuorexa [IOK
13 E i 2 0 1
CTE€CTBEHHOHAYYHBI METO/1 MO3HAHUS htts://m.edso0.ru/ 7416194
Hroro no pazueny 6
Paznean 2. [lepBonayajibHbIe CBeeHHS 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoene peuiecTa 0 0 https://m.eds00.ru/7f416194
99 JIBr>keHre U B3aUMO/I€HCTBHE YaCTHIL 5 0 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 peraTHbIC COCTOSIHUS BEIIIECTBA 0 0 htts://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHMe U B3auMoOAeiicTBUE Tel
bu6mmoreka [IOK
A M
3 CXARIICCHOC ABHACHHC 3 0 0 https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK
32 Huepuums, Macea, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bupst e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBnenus TBEPILIMHU 3 0 bu6nnoreka [IOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmoCheproe naBneHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 5 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MoIHOCTDH. JHEprus
Bbu6nuoreka [IOK
>1 PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 Hlpocthie MeXAHH3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Pasnen 1. TenoBble siBi1eHus
. but6mmoreka [IOK
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
but6mmoreka [JOK
12 Tennossie mponeccot 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjiekTpuYecKHe U MATHUTHBIE SIBJICHUS
DnexTpuuecKue 3apsaabl. 3apsLDKEHHBIE Tela bu6nmuoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTosIHHBIN AJIEKTPUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2. M 1 1.
3 ATHITHBIC ABACHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IICKTPOMArHHTHAS HHYKIUHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 0 1 bubnuotexa [JOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
12 B 7 20 1 3
SAIMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 0 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 0 3
CXAHIICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2.2 M .3 8 1 3
CRAIICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE MOJIE U 6 0 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pazgea 4.

CBeToBbIE SIBJICHHS



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

4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2 bubamorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnunorexa LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro mo pazgemny 15
Pa3nea 5. KBantoBble siBi1eHus
bubnunorexa LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (CTpoetiiie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 SnepHble peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb
6.1 IToBTOpEeHue 1 00001IEHNE COAEepKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka 9 xnacc/ [epoikun A.B., I'yrHuk E.M. O6miecTBo ¢ orpaHu4YeHHOM
0oTBETCTBEHHOCTHIO «/[PODAY»; AkiimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocseuieHue»

» Gusuka: 7-1 kiacc: 6a30BbId ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun U.M.,
NBanoB A.U., AkiimonepHoe obuiectBo «3marenbctBo «IIpocBemieHue»
*®@uzuka 8 knacc/Ileppimkun A.B., OO0 «/IPOD®A»; AO «M31aTenbCcTBO

[IpocBenienne»; BapuaHT

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Brenurel.Pabouas mporpamma.

2. IIporpammel ob1iero obiiero oopazoBanus. dusuka. 7 — 9 kiaccel (aBTOPHI:
A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3.Metoanueckoe nocodue k yueoHuky 7 kiaacca H.B.®unonosuu ,poda, 2014
4 CoopnuK BompocoB u 3aaa4 1o ¢pusuke A.E.Mapon, E.A.MapoHn, [dpoda,

2014 nannbie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
MHTEPHET

Beenute Jlannsie 1.http://interneturok.ru -Buneoypoxku. [IpeacraBiiensr MaTeprann
o BCeM pazjiesiaM GU3uKu

Hutepuer-pecypce Yyaklass.ru



. bubimoreka — Bcé no npeamery «dusukan. http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. http://fizika-class.narod.ru

3. Eaunas xomnekuus g poBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school- collection.edu.ru

4. laTepecHbie MaTepralibl K YpOKaM (PU3UKH 110 TeMaM; TECThI IO TEMaM;
HarJsIHBIe TTocoOus K ypokam. http://class-fizika.narod.ru

5. lludposeie odOpazoBarenbHbie pecypehl. hitp://www.openclass.ru

6. DnekTpoHHbIe yueOHuKH 1o pusuke http://www.fizika.ru
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