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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE HAa YpOBHE OCHOBHOTO OOIIEro o0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHWU K pe3ysbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabodeli mporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeamerta « Du3nukay.

ConmepxaHue mporpaMmbl MO (DM3MKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO H3y4eHUs
¢u3MKy Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmzauuu TpebdoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uke ycTaHaBIUBAET pacrpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMmma mo ¢u3uke paszpaboTaHa C LETbI0 OKA3aHUS METOAUYECKOM
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MPEIMETY.

®duzuka SABISIETCA  CHUCTEMOOOPAa3ymIIMM I €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TPOIIECCOB
W SBJIICHUM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u GU3UIECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
npenocTaBiseT HauOosiee siCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0a MOTYYSHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnxHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH W
UHTepeca K HayKe y 00y4aronnxcs.

W3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpEANojiaraeT OBJIJCHUE
CIIETYIOIIUMHA KOMITIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBIICHUS;

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit  ®@epepanuu, peanru3yOIIMX
OCHOBHBIE  00II€00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKIAEHHOW pEIICHHEM



Konnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nekadpst 2019 r. Ne [1K-4BH).

Heau uzyyeHust PU3uKU:

npuoOpeTeHNEe HWHTEpeca W CTPEeMJICHUS OOydYalolUuXCsi K HaydHOMY
W3YUYECHUIO TPHUPOJIBI, PAa3BUTHUE HUX HHTEIUIEKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHKE
MCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yJibTaTa H3yYeHHUs
OCHOB CTPOCHUSI MaTEPUH U (PyHTaMEHTAIILHBIX 3aKOHOB (DH3HKH;
dbopmupoBaHUEe TPEACTABICHUN O poJid (DU3UKH IJIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuien
npoecCHOoHaNbHON AesATEIHPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
TanbHEHIIeMy 00y4EHUIO B 3TOM HAIIPaBJICHUH.

JlocTikeHne STHX LieJied MmporpaMMbl Mo (U3MKe Ha YpOBHE OCHOBHOI'O
oO1ero oopa3oBaHus 00eCeYnBaeTCs PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTEeHNWe 3HAHUH O JIUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATrHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

nproOpeTeHUEe YMEHUH OMKMCHIBATh U OOBSICHATh (DU3NUYCCKHE SBICHUS C
UCTIOJIb30BAHUEM ITOJTyUYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHHUS MPOCTCHINMUX Pacy€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKuX MoJIeTIeH, TBOPYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0aTh IPUPOIHBIC SBJICHUS U BBHITIOJHSITH OIBITHI,
1abopaTtopHble  pabOTBI M AKCIICPUMEHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ WHpOpMaIeld (PU3NISCKOTO COACPKAHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKECHUSX (DU3UKHU, aHATH3 U
KPUTHYECKOE OLICHUBaHKE HHPOPMAIINY;

3HaKOMCTBO €O c(hepamu podecCHOHATEHOMN NeATeTFHOCTH, CBI3aHHBIMHU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTH)KEHUSIX (PU3MYESCKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obOpasoBanwus oTBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henem0), B 8



KJ1acce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemspiii B mporpamMme no ¢Gu3MKe nepedeHb JadopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTENb JellaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHul, TPeajaraéMbix B paMKax
OCHOBHOT'O I'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKE.



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®dusnka — Hayka o mnpupone. SIBineHus npupoxasl. DHU3NMUECKUE SBICHUS:
MEXaHU4ECKUE, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢usnyeckux BennuuH. Pusnueckue
npudopsl. [lorpemnocTs u3mepennii. MexxayHapogHasi CUCTeMa €MHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4arT MPUPOLIY.
EcTtecTBeHHO-HAay4YHBI METOJ NO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
Habmogaemoro spieHus. Onucanue GU3NUecKux SIBICHUM ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJEKTPUUYECKHE, MATrHUTHBIE, CBETOBBIC
SBJICHUSL.

2. ®uznyeckue mpuOOPHI U MpoLEeAypa NPSAMbIX U3MEPEHUN aHAJOTOBBIM U
(G POBBIM TIPUOOPOM.

Jlabopamopusie padomul u onsimel.

1. OmpezeneHue LEHbI ACJIEHUS KAl K3MEPUTEIBHOTO MpUoopa.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HOpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIEpaTypBhl.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THMIIOTE3bI: JAJBHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJibllle, 4YeM OOJbIIe BhICOTA
yCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeJeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwkeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: MIPUTSLDKEHNUE U OTTATIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHbIX COCTOSAHUAX WU UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTu
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysun.

3. HaGmronenne  sIBIEHHH, OOBSCHSIOMMXCS ~ TMPUTSHKEHUEM  WJIU
OTTaJKHUBAHUEM YACTHI[ BEIISCTBA.

Jlabopamopnsie padomul u onsimel.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BaHUEM
doTtorpaduii).

2. OnbIThI O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe IBHKEHHME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKECHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenue uHepuMH. 3aKOH WHEpUWU. B3anmonelcTBHe Ten Kak NpPUYHMHA
U3MEHEHMsI CKOPOCTM JBWXEHHsA Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IMHHUILIEC
00bEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoaeucTeusa Ten. Cuila ynpyroctd M 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TsokecTy. Cuita TshKeCTH Ha apyrux mianerax. Bec tena. HeBecomocts. Chnoxenune
CWJI, HAMpaBJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTBytomas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

HabGmonenue MexaHM4ecKoro IBMKCHHS TEa.

M3mepeHne cKkopoCTH NPSAMOJIMHENHOTO JBUKECHHUS.
HabGntonenue siBeHUs: HHEPIIUH.

Hab6monenue n3aMeHeHus: CKOPOCTH TIPU B3aUMOJIEHCTBUN TEJ.
CpaBHEHHE Macc [0 B3aMMOJICHCTBHIO TEJL.

CnoxeHue CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

o vk w N e



Jlabopamopuvie pabomul u onvimol.

1. OmnpezaeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEININ AJIEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJbKEHUS Opycka WM IIapuKa Mo
HAKJIOHHOM TJIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TeNa.

4. OmbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
NPYXUHBI OT TPUIOKEHHOU CUJTBI.

5. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, dKUIAKOCTEH 1 ra3oB.

Hanenne. CriocoObl YMEHBIIIEHUS M YBEJIMUEHUs aBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&Mma, TemnepaTypbl. llepemaua naBieHus
TBEPIBIMU TEJNaMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MaITuHbBI. 3aBUCUMOCTh JABJICHUS >KHIKOCTH OT TIyOwWHBI. [ mapocraTudeckuit
napajgokc. Coobmraromnuecs: Cocynl. [ mupaBIudecKkie MEXaHU3MBbl.

Atmocdepa 3emnu u atmocdepHoe naBiieHHe. [IpudyuHBI CyIIeCTBOBaHUS
BO3aylHON oOonouku 3emu. OnbiT Toppuuennmu. M3mepenue atrmocdepHOTo
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpeHns aTMOCPEPHOTO 1aBICHUSI.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPBI.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooO1atoiuecs Cocy/ibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue neiicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOLICH CHJIBI OT 00BEMa MOTPYKEHHOW YaACTU

T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YCIIOBHE IUIABAaHUS TEJN: IUIABAHWE WIIA IMOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOLIEHHUS IUNIOTHOCTEH TEJIA U KUIKOCTH.

o Uk w N e
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Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00BbEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOLIECW  CUJIbI, JCWUCTBYIOIIEHM Ha  TEJo,
MOTPYXKEHHOE B KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MAcCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKHWBAIOIIECH CHJIBI,
JNEUCTBYIOIIIEH Ha TEJO B JKUJIKOCTH, OT OO0OBEéMa NOTpYyXEHHOU B
J)KUJKOCTh YaCTH T€ja U OT MJIOTHOCTHU KUJKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U
OIIpeIeTIEHUE €€ IPY30II0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrHsl.

Mexannueckas paboTta. MoIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs ILIOCKOCThb. IIpaBumio
paBHOBecHsi peluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3osnoroe mpasuwno» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckas odHeprusa. KuHernueckas MW IMOTEHUWAJbHAs JHEPrUS.
[IpeBpalieHre 0THOrO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomul u onsimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccrnenoBanue yclIOBUM PAaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM ITIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KUIACC

Pa3nea 6. TenyioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKECHHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUM CTPOCHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.



Mopnenn TBEPAOro, KUAKOTO W Tra3000pa3HOTO COCTOSHHUI BEIECTBa.
Kpucramnuueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOW TEOPUH.
CMaunBaHMe U KalWUISPHBIC sBICHUS. TeIoBoe pacluupeHue U CKaTue.

Temnepartypa. CBs3p TeMmmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
gactull. BHyTpenusisi sHeprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEH DSHEPIUu:
TeIuIonepeaaya " COBEpLICHUE paboTHL. Buner TEIUIONEPENAYN:
TEIJIONPOBOAHOCTD, KOHBEKLMUS, U3IIyYCHHE.

KonnuectBo TenmnoTel. YaenbHas TEMIOEMKOCTh BelECTBAa. TemnaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oananca. IlmaBneHue u
OTBEPAECBAHME KPHUCTAJUIMYECKUX BEIIECTB. YJEIbHAsl TEIUIOTA IUIABJIEHUS.
[TapooOpa3oBanue u koHzaeHcamus. Mcmapenme. Kumenue. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUS.

BnaxuocTts BO3myXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Tpunuuner padotel TemnoBeix aurareneid KIIJ[ termuioBoro asurares.
TennoBsle ABUTaTENN U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOmronenue siBiaeHUN cMauuBaHUs U KalWJUISIPHBIX SIBJICHUH.
4. HabmromeHne TerIoBOro pacuiupeHus Tel.

5. M3mMeHeHue naBlieHUs raza Mpu W3MEHEHWH O0BEMa W HAarpeBaHUU WM
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPhI.

Bune! Tertonepenauu.

OxnaxeHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHuN paOOThl BHEITHUMH CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmroieHue KUIIEHUS.

12. HaGnrogieHue mocTosiHCTBA TeMITepaTyphl P TJIaBJICHUH.

13. Moenn TeIIOBBIX ABUTATEIICH.

© ® N o

Jlabopamopusie padomul u onsimel.
1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI O BHIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM UJIK caxapa.



3. OmpIThl 1O HAOJIOJEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUAKOCTEH U
TBEPABIX TEIL

4. OrmpeneneHue JaBICHUS BO3AyXa B OaJIOHE MINPUIIA.
OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JABIEHUS BO3AYyXa OT €ro
00BbEMa 1 HarpeBaHUs WM OXJIAXKICHUS.

6. I[IpoBepka runotes3sl TUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOI TPyOKE OT TeMIIepaTyphl.

7. HaOmtoneHue u3MEHEHHsT BHYTPEHHEW OSHEpPruum Tena B pe3yibTare
TEIUIoNepe auu U pabOThl BHEIIHUX CHJI.

8. HccnenoBanue sBiEHUS TEIIOOOMEHA INPU CMEIIMBAHUM XOJIOJHOM U
ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUIHHIPOM.

10. Onpezenenne yAenbHON TEIIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCnapeHusl.

12. OnpezeneHne OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

13. Onpezenenne yAenbHON TEMIOTHI TUIABJICHHUS JIBJA.

Paznen 7. DjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CWIJIBI  B3aMMOJICHCTBUSA
3apSOKEHHBIX TEJl OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

OnekTpuueckoe mnoJie. Hanpsok€HHOCTh siekTpudeckoro mnoist. [IpuHnmn
CYNEPIO3ULIMH dTEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIM 3JICKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpOBOOHHUKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOrO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
aas ydactka uenu. llocnemoBarenbHOe UM mapajuieIbHOE  COEAUHEHHE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LEMU U MOTPeOUTENu IEKTPUYECKOr sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumonpeicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MaruuTHoe nojie 3eMJIM U €ro 3HaueHue JJIsl )KU3HU Ha 3emle.



OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IlpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
DNEeKTpOJIBUraTelib MOCTOSIHHOTO ToKa. lcronb3oBaHWe >IEKTpOJBUTaTesieid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

OnbiTel @apanes. SBneHue >JIEKTPOMArHUTHON MHAYyKIMU. [IpaBuio Jlenua.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKOH  DHEPrHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.
DJIeKTpU3aIus Tell.
JIBa po/ia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOBOTHUKH U JUBJEKTPUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. 'a30BbI1H pa3psa.
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. I3MmepeHne cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3J1eKTpUIeCcKOro HalpsKeHUsI BOJIBTMETPOM.

. Peocrar 1 marasuH COnmpOTHUBIICHUM.

. B3aumoencTBre mocTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3AEICHUs MOJIKOCOB MarHUTa.

. MoaenupoBaHre€ MarHUTHBIX MOJIEN MTOCTOSSHHBIX MArHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ noJjie Toka. DJIEeKTPOMArHUT.

. JlercTBME MAarHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.

. DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

. UccnenoBanue aBICHUS SNEKTPOMArHUTHOW UHIAYKIIUU.

. OnbiTel @apanes.

. 3aBUCUMOCTb HAIpPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHS.
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25. DJIEKTPOre€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padomul u onsimel.
1. OmbITel 1O HAONIOACHUIO DJIEKTPHU3ALMU TeJl MHAYKIMEH U TpH
CONPUKOCHOBEHUHU.



HccnenoBanne IEWCTBUA  DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JTUBJIEKTPUKHU.

3. COopka u mpoBepka padOThI AMEKTPUIECKON IIEMHU MOCTOSTHHOTO TOKA.

4. M3MepeHue u perympoBaHue CUJIbI TOKA.

5. M3mepeHue u peryampoBaHUE HAIPSKCHHUS.

6. MccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 PE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

7. OnslIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOIO
CEYECHMS U MaTepHaa.

8. IIpoBepka mpaBmiia CJOKEHMS HAIPSHKEHUW IIPU IOCIEN0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwia Ui CUJIBl TOKA NIPH NAPAJUICIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHI ANIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.

11. OnpezneneHue MOIIHOCTHA — AJIEKTPUYECKOTO TOKAa, BBIAEIAEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO 4e€pe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

13. Onpenenenne KII/I narpesarens.

14. MccnenoBanye MarHUTHOTO B3aUMOJEHCTBHS IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHuTHOIO IIOJISI IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEAMHEHNN U Pa3/ICICHUM.

16. MccnenoBaHue NEUCTBUS SJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, J€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KaTyLIKE.

18. Mi3yueHue AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrnpoBanue v n3ydeHue paboThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI 1O MCCIENOBAHUIO SIBIEHUS 3JIEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KJIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.
Mexanudeckoe ABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBHWKEHHUsA. PaBHOMEpHOE NpPsIMOJIMHEHHOE



nBrkeHne. HepaBHoMepHoOe npsAMonuHelHoe aBuxeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiMHENHHOe aBikeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHHE O OKpyXHOCTH. llepuon u yacrora obOpaiieHus.
JIunenHas u yriioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBsiii 3ak0H HproTona. Bropoi 3akon Herotona. Tpetunt 3akon HeroToHa.
[TpyHIMD CyNepIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TpEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. J{Bwxenue ruianetr Bokpyr Connma. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh 1 mieperpysKu.

PaBHOBecue maTepuanbHOM TOUkH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmeHeHne uMmiynbca. UMmyabc cuiibl. 3aKOH COXpPaHEHUs
UMITyJIbca. PEakTHBHOE NBUKEHHUE.

Mexannyeckass pabota M MOIIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
TpeHust. CBs3b dHepruu U padotsl. [loTeHnnanbHas sHEprus Tena, NOJHATOroO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHnmanbHas sHeprus cxaTtou npykuHel. Kunernaeckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPIrUH. 3aKOH COXPAHEHHsS] MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmioneHune MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHue IyTed M TPACKTOPUM ABMXKEHHUS OJHOTO M TOrO K€ Teja

OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenne ABMKEHUS TeNa MO OKPY>KHOCTH.

HabmroneHue MexaHu4ecKuX sIBJICHUH, IPOUCXOALINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PAaBHOMEPHOM U  YCKOPEHHOM JIBH)KCHHUHU

OTHOCHUTEIIbHO KabnHeTa (PU3HKH.

7. 3aBHUCHMOCTb YCKOPEHHMsI Tejla OT MAacChl Teja M JEHCTBYIOLIEH Ha HEro
CHJIBL.

8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. 3MeHeHHe Beca Teila IPU YCKOPEHHOM JIB>KCHUM.

10. [Iepenaua nmmysbca pyu B3aMMOIEUCTBUHN TEIL.
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11
12
13
14
15
16

. [Ipeo6pa3zoBanus SHEPTrUU NPU B3aUMOJCHCTBUH TEJ.

. CoxpaHeHHe UMITYJIbCa [TPU HEYTIPYTOM B3aUMO/ICHCTBUHU.

. CoxpaHenue uMIybca npu a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBHUH.

. HabnroieHne peakTUBHOTO JBUKEHMS.

. CoxpaHeHue MeXaHU4EeCKOW SHEPrUuM Npu CBOOOTHOM Ma/ICHUU.

. CoxpaHeHrEe MEXaHUYECKON SHEPIUU IPH IBHXKEHHUH TeJla MO I€CTBUEM

IIPY’KUHBI.

Jlabopamopusie padomul u onsimel.

1.

10.

11

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHILIEro paBHOMEPHOIO
JBYDKEHUS MAPUKA WA TEIIEKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBIKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHne yCKOpPeHHs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPECHHOM
JBIDKEHUU 0€3 Ha4abHOU CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Telia
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  TNOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

. I3yuenune 3axKoHa COXpaHEHHS YHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJI€OaHUI: EpUO/,
4acToTa, aMIUIUTya. MaTemaTuueckuil U Npy>KUHHBIN MasTHUKH. lIpeBpaiienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKEHUH.

3aryxaomue  konebanus.  BreiHykaennole — konebanus.  Peszonanc.
Mexannueckue BoaHbL. (CBoOilCTBa MeXaHMYeCKUX BOJH. IIpomonbHble H

nornepe

YHBIC BOJIHBI. ]_—[HI/IHa BOJIHBI MW  CKOPOCTH e€ pacipoCTpaHCHUS.

MexaHn4yecKre BOJIHbI B TBEPIOM TEJIE, CEMCMUYECKUE BOJIHBI.



3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1.

o vk w N

Habmtonenue koneOaHuil Ten Moj AEUCTBUEM CHJIbl TSKECTH W CUJIbI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabitoieHue BbIHYKIEHHBIX KOJIEOaHUI U pE30HAHCA.

Pacnipoctpanenne npoobHBIX U IONEPEYHBIX BOJH (Ha MOJIEIH).
HabroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie padomul u onsimel.

1.

OnpeneneHne 4YacToThl W NEpUOJa KoOJI€OAHUW MaTEeMaTUYeCKOro
MasiTHUKA.

Omnpenenenre 4acToThl ¥ MEpUOJIa KOIeOaHH MPY>KUHHOTO MAsTHUKA.
HccnenoBanue 3aBUCUMOCTH Tepuoia KoyeOaHUil MOABEIICHHOTO K HUTH
rpy3a OT JJUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPUOJIa KOJICOAaHUM MPYKMHHOTO MasiTHUKA
OT MAacCChl Ipy3a.

[TpoBepka He3aBUCMMOCTH TEpUOAa KoieOaHUi rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Tpy3a.

OnpIThl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuojaa  KoyieOaHUi
NPYXUHHOTO MasgTHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
H3mepenne yckopeHus CBOOOHOTO MaeHHS.

Paznen 10. DiieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  MoJie.  ODJEKTpOMarHuTHele  BONHBL.  CBolicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa

CB€TaA.

Hemoncmpayuu.

1.
2.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOWICTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO
TenedoHa.

Pa3znea 11. CBeToBbI€C ABJI€HHUS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBeta.  IIpsamonunennoe
pacrnipoctpaHenue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lomHoe BHyTpeHHee
OTpaXeHUE CBeTa. lcrnonap30BaHME TIOJMHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom mywedt B JnmH3e. Onruueckas cuctema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrtuueckas cucrtema. bim3opykocTs u
JNaJbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chekTp. Omnbitel Hptotona. Crioxenue
CIIEKTpaJIbHBIX IBETOB. JlUcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMONIMHEHOE pacpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyduenune n300paxeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
[Ipenommuenue ceera.

OnTryeckuil CBETOBO/I.

XoJ nyuyel B coOUparolei JIMH3e.

XO0J 1y4Yer B pacCEeUBAOLIEH JIMH3E.

[Tomryuenue n300pakeHnid ¢ TOMOIIIBIO JIUH3.

[Tpuniun aeiictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIA.
10. Monenb riasa.

11. PaznoxkeHue 0enoro cBeta B CIEKTP.

12. [Tomy4yenue 6e0T0 CBETA MPH CIIOKEHUH CBETA PAa3HBIX I[BETOB.
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Jlabopamopusie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)XEHUs CBETOBOrO Jiydya OT yIJia
MaJICHUS.

2. M3yueHune xapakTEPUCTHK U300pKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

4. TlomydyeHue n300paKEHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.



5. Ompenenenne (POKyCHOTO PacCTOSIHUSL U ONTHYECKOW CHIIBI COOMparoIen
JIH3BI.

6. OIBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITBI IO BOCHIPUATHUIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM dYepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnsiTel Peszeppopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norsoieHye ceeta atoMoM. KBanTtsl. JIMHedaTbie CIEKTPHI.

PagnoaktuBHOCTE. Anbda-, 6eTa- u ramma-uznydeHusi. CTpoeHue aTOMHOTrO
anpa. Hykinonnas wMopens aromHoro sapa. HM3oromsl. PaauoaxtrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MacCOBOI'O YHCEIN.
OHeprusi CBA3M aTOMHBIX saep. CBs3p Macchl M dHepruu. Peakumu cuHTe3a H
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX HW3JIIyYEHHM HA IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3Iu4yHbIX ra30B.

CnekTp Bogopo/a.

HaoGmronenue tpexoB B kamepe Bunbcona.

Pabora cuérurnka HOHU3UPYIOIINX U3TYUYESHUM.

Perucrpauus nsnydeHus npupoOIHBIX MUHEPAJIOB U MPOTYKTOB.
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Jlabopamopusie padomul u onsimel.

1. HalnrogeHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPTHMHM YACTHULIBI 110 TOPMO3HOMY
nyTtu (o poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IAOIIUAI MOLYJIb.

[ToBTOpUTENHEHO-0000MIAOIMNN MOTYJb TIPEAHA3HAYEH JJISI CHCTEMAaTH3aIlluN
U 0000meHNs TPEAMETHOTO  COACP)KaHWs ¥ OMbITa  JACATEIHHOCTH,
IpUOOPETEHHOTO TP U3YYCHUHU BCETO Kypca (PU3MKH, a TaKkkKe JUIsl TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy 10 (U3UKE Uil OOydaroluxcs,
BBIOpABIIUX ATOT YYCOHBIN MpPEIMET.



[Ipn u3ydyeHun TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATETLHOCTH, HA OCHOBE KOTOPBIX O0ECTICUMBAETCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB MCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJIEHUE YMEHUAMH OOBACHATH (pu3myeckue
SIBJICHUSI, TPUMEHSS MOJIYYCHHBIE 3HAHUWA, pEIIaTh 3aJa4d, B TOM YHUCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3zena peaau3yercs
32 CY€T TOro, 4To OOYy4YarOUIMECs BBIMOJHSAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBIICHITH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTIOBCETHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl HCCIIEIOBaHUSI (PU3MUECKUX SIBICHUH, B TOM
YUCJIE 1JI POBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAIPaBIEHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHbIX

pE3yJIbTATOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs

y oOyuatomerocss 0yayT cpopMUpOBaHbl CIAEAYIOLIUE JIUUYHOCTHBIE PE3YyJIbTaThl B

4acTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

e TMPOSABJICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSSHHIO POCCHUMCKOU
(hU3MYECKOM HAYKU;

e I[EHHOCTHOE OTHOILUEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3HUKOB;

2) rpa;KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B OOCY>KJIECHHH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKCHHIMA
(bu3uKwy;

e OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKUX IPUHLUIIOB B JEATEIBHOCTU
YYEHOIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

e BOCHpPUATHE JCTETUYECKUX KayeCTB (PU3UUECKONW HayKH: €€ TapMOHHUYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

e OCO3HAHME LIEHHOCTH (PU3NYECKOM HAyKh KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

e pa3BUTHE HAy4yHOH JIO003HATENBHOCTH, HHTEpEca K HCCIEN0BaTENbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

e OCO3HAaHME LIEHHOCTHM 0e30macHoro oOpas3a U3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBBIM O0OPYZAOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

e c(hOpMHPOBaHHOCTH HaBbIKA pe(iekcuu, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY
U TaKOTO K€ IpaBa y APYroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

e QAKTMBHOE Yy4YacTHE€ B pELICHUM IMPAKTHYECKUX 3a7a4 (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHW3aldd, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIMUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e HUHTEpPEC K MPaKTUYECKOMY M3yUeHUIO podeccuii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOTMYECKOI0 BOCIIMTAHMSA

e OpHEHTAlUsl Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUM Ui pelleHus 3ajad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEHW CPEJIbl;

e OCO3HAHME TJIOOAJTBHOIO XapakTepa JKOJOTUYECKUX MpoONeM U HyTeHd uX
peuieHus;

8) ajmanranum K M3MEHAIOINMMCH YCJOBHMAM COLMAJIBHOM M NPHPOJHON
cpeabl:

e IOTPEOHOCTH BO B3aUMOJCHCTBUM IpPU BBINOJHEHUU HCCIECIOBAHUN H
IPOEKTOB (PU3MUECKOM HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTux;

e TMOBBIINIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH 4Ye€pe3  IPAKTHYECKYIO
NEATEIIbHOCTD;

e TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM 4ucie GOPMYyIUPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBJICHUSX;

e OCO3HAHME AECPUIUTOB COOCTBEHHBIX 3HAHMNW M KOMIIETEHTHOCTEH B 00JACTH
buzukwy;

e TUIAHMPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHUII,

e CTPEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPHUPO/bI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e OLEHKA CBOMX JCUCTBUM C YYETOM BIHAHMS HAa OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00ABHBIX TIOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHUS TIporpamMMmbl MO (PU3WKE HA YPOBHE OCHOBHOTO
ob1iero o6pazoBaHus y oOy4Jaromierocs 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE MI03HABATEeIILHBIC YHUBEPCAIbHbIC yUeOHbIC TCUCTBUSA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHbIE TCUCTBUSI.

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(siBNIEHUN);



yCTaHABIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMSI TS
000011IeHHS ¥ CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IMTPOTHBOPEUYMS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITh TIPUYMHHO--CJICICTBEHHBIE CBSI3U TPU H3yUYEHUU (U3NIECKUX
SIBJICHUM ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBSI3SIX
(U3NYIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelieHus yuyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOojee
HOJIXOJISIIETO ¢ yUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

ba3oBble HccienoBaTeIbCKHeE 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII HHCTPYMEHT TIO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIAaHY OIIBIT, HECTIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIbIIOE UCCIeNOBaHHE (DHU3MUECKOTrO
SIBJICHUS;

OIICHWBATh HAa NPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XOJI€ MCCJIEIOBAHUS WIIM IKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEIOIOKEHUST 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3alPOCHI MPH MMOUCKE U
orbope MH(OpMAIMK WU JAHHBIX C YYETOM TMPEAIOKECHHON Y4eOHOM
bu3ndeckoil 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHHS;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMANBbHYIO (OPMY  TPEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh peIIacMble 3a/a4d  HECJIOKHBIMU
CXeMaMH, JrarpaMMaMH, HHOU TpaUKON U MX KOMOMHAIIMSMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBHUA:

B X0 OOCYXJeHHusi y4yeOHOro Marepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKaeMOM TEMbI U



BBICKA3bIBaTh HJEU, HAIllCJICHHbIE HA pELICHUE 33Jaud U MOIAeprKaHHe
0J1arokeaTeIbHOCTH OOIICHUS,

COTOCTABJISATh CBOU CYXKIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOOHapy»KMBATh Pa3IMYUe U CXOACTBO MO3UIIUI;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABIATh PE3YIbTAaThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYIIeCTBA  KOMAaHJIHOM U
UHIUBUYyAIbHOW palbOThl NpHU PEIIEHUH KOHKPETHOH (Qu3nyeckon
po0JIeMBbI;

NPUHUMATH 1€ COBMECTHOW JIEATEIbHOCTH, OPTaHU30BBIBATH JCHCTBUSA
no e€ JOCTIKEHHUIO: paclpeleNaTh poiH, OOCYXKIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHS] HECKOJIBKUX JIIO/IEH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl Ka4€CTBEHHOIO Pe3yJibTara Mo
CBOEMY HANpaBIECHUI0O M KOOPAWHUPYS CBOM JEHCTBUS C JPYTHMMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHUS.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYaIHsX, TPEOYIOLIUX
JUI pelieHus: GU3NYeCcKux 3HaAHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaIbHOE, NMPUHATUE PEIICHUS B IpyINIe, NPUHATHE PEUICHUN
rpynmoi);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4l WIH
IUTaHa HMCCIIEJIOBAHUA C Y4ETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEIICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJBLHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallMy U IIpeajiaraTh IjiaH €€ n3MEeHEeHUs;
OOBACHATH MPUYMHBI  JTOCTHDKEHHUS  (HEAOCTUIXKEHHUs) pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTUBBI B JACSATEIHLHOCTH (B TOM YHMCIIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOT0 WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTyalllii, YCTaHOBIJIEHHBIX OIIUOOK,
BOZHUKIINX TPYTHOCTEMH;



OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa €N U YCIOBUSIM;
CTaBUTH ce0sT HA MECTO JIPYroro 4eJIOBEeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
PU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pelIEHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYToro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHUYECKHE  SIBJICHUS,
HaOJII0JICHUE, SKCIIEPUMEHT, MOJeb, TUIOTE3a, CAMHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIONIIAs
cuia, nedopmarnus (ympyras, TJIacTUYecKas), HEBECOMOCTbD,
COOOIIArOITHECS COCY/IbI;

paznuyaTh sBiaeHUS (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIECTBA,
PaBHOMEPHOE  JBJKCHHE, HEPAaBHOMEPHOE  JBUIXKEHUE, HWHEpLHS,
B3aMMOJICICTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpalllcHUsA, Iepe/ladya AaBJICHUS TBEPABIMU TEJIaMU, KUIAKOCTIMHU U
razamy, arMoc(epHoe JaBJeHHE, IUIaBaHWE TeJl, MpeBpalleHus
MEXaHMYECKOI SHEpPruu) MO ONMKHCAHUI0 UX XApPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY)XalollleM MHUpE, B TOM 4YHucle (PU3NUecCKue SIBJICHUS B IPUPOJIE:
NpUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM W HEXKUBOU
NpUpoOJie, NEUCTBUE CHUJIbI TPEHUSI B MPUPOAE U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS HA KMBOM OpraHW3M, IUIABaHHUE PhIO, phIUaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOJUTDH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUIA;
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HU3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, CWJla TpeHus, nAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHHYecKass paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TMOJE3HOTO JEWUCTBHSI MEXAHH3MOB,
KHMHETUYECKasi M TMOTEHIHalbHAs SHEPrusi), MpPU OMUCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIOJb3YEeMBIX  BEJIWYUH, HX
0003HAYEHUS U €IWHUIIBI (PU3NYECKUX BEIUYMH, HAXOIUTHb (OPMYJIbI,



CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIO0 BETUYHMHY C JPYTMMH BEIUYHMHAMM,
CTPOUTH rPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJI (BOJb OJHOM IpsIMOIi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumesa, paBUIIO paBHOBECHs pbluara (0J10ka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruH, NpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIUCBIBaTh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (pU3NUECKUE SBIEHMSI, IPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTHh OObsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THblE 3amadyd B -2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalM3a
YCIIOBUS 331a4 3aMUCHIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJbI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1a4, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(bu3nYECKUX METOJOB, B OMMUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
OpeanoyioKeHne  (TMmoTesy),  pasnuyaTb W MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €70 PE3YyJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: dbopMynupoBaTh IIPOBEPSIEMBIE
IPEIO0JIOKEHUs, COOMPaTh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATD MPSMBIE W3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MACCBHl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3alaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHM JBWKCHMS TeEJd, CHUJIBI
TPEHMSI CKOJILKEHUS OT BEca Teja, KauecTBa 00OpabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YaCTU TeJla U OT IUIOTHOCTU XUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Tela, OT TIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IUTaBaHUSI TeJl, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, coOUpaThb YCTAaHOBKY U
BBITIONHATh M3MEPEHUs, CJeays MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DM3MUECKHX BEIHMYUH B BUJC
NPEIJIOKEHHBIX TaOnuIl U TpaduKoOB, JeNaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMUS;

NPOBOANTH KOCBEHHBIC HU3MEpPEHHS (PU3NYECKHX BEIMYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd NPENIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEpPEHUN COOMpaTh JKCICPUMEHTANIBHYIO YCTAaHOBKY H
BBIYHCIISTH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOroAaTh nMpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIHUecs COCyabl, Oapomerp,
phIYar, MOIBIKHBINA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HUX OMNHCAHHUA (B TOM YHCIHE:
MOJIINITHAKN, yCTPOMCTBO  BOJOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP), UCTIOB3Ys 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUU W HEOOXOIUMBbIC (PU3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALKUIO O  MPUMEPaXx)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B ITOBCEIHEBHOMU
KU3HU 11 oOecnieueHrst 6€30MacHOCTU MpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH CPEIE;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmainmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TYyTéM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIETIATH
uHPOpMaIIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOW MIU MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONIb30BAaTh MPH BBITIOJHEHUHN YUY€OHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
auTepatypy  (pu3mdeckoro - coaepaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



cO3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALNU (PUIUUECKOTO COACPkKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHUS O pe3yibTaTaxX MPOEKTOB
WIM Y4eOHBIX MCCIEAOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHbI NOHATUHHBIN anmapar Kypca (OU3HMKH, COIpPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pachpenessiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayami,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBUM, aJeKBaTHO OLIEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBbHOCTb  IPYyHINbl,  BBICTPAaWBATH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHIE, YUUTHIBASI MHEHHE OKPYKAIOLTHX.

K koHIy 00yueHus B 8 Kkiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

WCITOJIH30BATh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHhIC COCTOSHUS BEIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPIusi, TEIUIOBOM JIBUTaTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, ANEKTPUUECKOE TOoJe, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacCIIMpEeHUE W CHKAaTHe, TEeIlonepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUYMBAHUE, KANWJUIAPHBIE SIBJICHUS, HUCHapeHUeE,
KOHJIEHCAlMsl, IUIaBJIEHHWEe, KpHUCTaJUIu3anus (OTBepJEBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIEKTPU3AIUS TEJ, B3aMMOJICHCTBHAE 3apSAI0B, NEUCTBUS AICKTPUIECCKOTO
TOKAa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MAarHuTOB, JEHUCTBUE
MarHUTHOTO TOJSl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTNX TaHHOE (PU3HUECKOE SIBJICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpYXKaloIeM MHpe, B TOM 4YHCiIe (Pu3ndeckue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBICHUS B MPUPOJE,
KpUCTaJUIbl B Tpupoje, usinydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3eMiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJIA JUISl JKM3HU Ha
3emuie, NOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;



OTMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UUECKHUE SBIICHUS, UCIIOIb3YS
bu3ndeckue BeTUINHBI (TEMITepaTypa, BHYTPEHHST SHEPTHS, KOJIUIECTBO
TEIJIOTHI, yJeldbHAs TEIUIOEMKOCTh BEIIECTBA, YJACJIbHAas TeIuioTa
TUTaBIICHUS, yJENbHAsl TEIUIOTa IMapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CTOpaHHs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUECCKUN 3apsl,
cuja TOKa, DJIEKTPUYECKOE HANPSHKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIEeThbHOE  COMpPOTHBIIGHWE  BemecTBa, paboTa ©  MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TpHW ONHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS U CIUHUIIBI
bu3NYeCKuX BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UYECKUE SBICHUS U MPOIIECCHI,
WCITOJIB3YysI OCHOBHBIE TOJIOKEHHUS MOJIEKYJSIPHO--KHHETUYECKONH TEOPUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1€, 3aKOH
Jbxoyns—JIeHla, 3aKkOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHTYaIlMi MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuy€THble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YysS 3aKOHBI W
dbopMyIbl, CBsI3BIBatoNME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBUS 3a/1a4dl 3alMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJIOCTATOK
JMAHHBIX U1 pEIICHHs] 3a7adu, BBIOMpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHNE (PU3NYIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(U3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HWCCIICIOBAaHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TMPABWIBHOCTh TOPSIIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

NPOBOAMUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
($u3NYECKUX CBOWCTB TN (KAaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT LBETa H3Iy4aroliedl (MOrIonaroliei)



ITOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TEMIEPATYPhl KUIAKOCTH U
IIom@AaaM €€ MOBEPXHOCTH, JJIEKTPU3ALMUsA TEI H B3aUMOACHCTBUE
ANEKTPUYECKUX 3apsiioB, B3aUMOJICMCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJM3allisl MArHUTHBIX IIOJE€HM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO TIOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTAa,
CBOWCTBAa DIJIGKTPOABUTATENII TIOCTOSHHOTO TOKa): (hopmMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000py10BaHus1, OMKUCHIBATH X0/ OMBITa U (POPMYJIMPOBATH BHIBOJIbI;
BBIIIOJIHATh ~ NOPSIMBIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBLHOU
BJI&JKHOCTH BO31yXa, CHJIbI TOKA, HAIpSIKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPHOOPOB M MATYMKOB (DU3UUECKUX BEJIMYHUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3HUECKON BEIMUYHUHBI OT
IPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
COIPOTUBJIEHUS MNPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOTO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHHS BEMIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEr0 4Yepe3 NPOBOJHUK, OT HANPSOKEHUS Ha  IPOBOIHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh WM3MEPEHUsI, CIAEAys NPEIIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl W TpaduKoB,
JeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIENOBAHNUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BeIWYUH (yHenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAIBHYI) YCTAHOBKY, CIEIys MPEIJIOKECHHON UHCTPYKIUHU, U
BBIYUCIISATh 3HAYEHUE BEJINUHHBIL;

coOJro1aTh MpaBuiia TEXHUKHA 0€30MacCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
o0opymoBaHuEM;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEUCTBUS WM3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DIJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SIBIEHUNW U HEOOXOIUMbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN



TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHHs, 3JEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeIbHbBIM U MapalyIeIbHBIM COETUHEHNEM 3JIEMEHTOB,
paznuyas yclIoBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENEH;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [PUMEPaAX)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Ui oOecrieyeHus: 0€30MacHOCTH MPH OO0palleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 310pPOBbS U COOJIOJCHMUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIISATh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUs B
HHTepHeTe, Ha OCHOBE MMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JIOTIOIHUTEbHBIX ~ MCTOYHUKOB  BBIACHATH MHGPOPMALMIO, KOTOpPAs
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HETOCTOBEPHOM;
MCIIOJIb30BAaTh MPH BBINIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIONYJISIPHYIO
auTepaTypy (pu3mdyeckoro coaepxaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchsl ceti VIHTepHET, BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTb COOCTBEHHBbIE NUCbMEHHBIE M KpPATKUE YCTHBIE COOOLIEHMUS,
00001mas uHpOpMaNMI0O W3 HECKOJbKMX HCTOYHUKOB (DU3UUYECKOTO
CONlep)KaHUs, B TOM YHCIE MYyOJUYHO TPEACTABISATh PE3yJIbTaThl
NPOEKTHOM WJIM KCCIEeI0BATENbCKON AEITEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJb30BaTh MW3YYEHHbI TMOHATUMHBIA anmapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE NTPE3ECHTALUEH;

IPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB pacHpeeNsiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JIJa4aMH, CJIECIUTh 32 BBHIMOJIHEHUEM IJIaHa JEHCTBHUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OLIEHMBATb COOCTBEHHBIN BKJIaa B
JESITEIbHOCTD TPYIIIBL, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peaTh KOH(IUKTHI.

K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y 00YJAIOIIUXCS YMEHUM:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjiacTU4ecKkas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh U MEPErpy3ky, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOIO Tesla, paBHOBECUE, MEXAHUUECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTpPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTh,



CIIEKTPBI UCIYCKaHUS U TOTJIONMEHNs, anbda-, 0eTa- 1 TaMMa-u3IydeHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBH)KEHHE, CBOOOJHOE
naJIeHUuE TeJ, pABHOMEPHOE JIBIXKEHHE 10 OKPYKHOCTH, B3aUMOJICUCTBHE
TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBWMIKEHHUE, OTPAKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIOkKEHUE OEJIOro CBeTa B
CHEKTp M CIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITYYEHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SABJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpyXaromeM Mupe (B TOM uuciae (U3NUECKUE SBICHUS B TMPUPOJE:
MIPWINBHI ¥ OTJIMBBI, ABIKEeHNE 11aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IyHAaMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJIE, OMOJOTHYECKOE ACHCTBUE BUIMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHH, €CTeCTBEHHBIN
paavoOaKTUBHBEIN (OH, KOCMUYECKHE JyYd, PAJAUOAKTHBHOE H3ITyYCHUE
OPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTUBHBIX M3Iy4YE€HUH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIOIb3YS
dbu3nyeckue BeNUYUHBI (CpelHSsl M MIHOBEHHAs CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMElIeHHue, MyTbh, YTrioBas
CKOpPOCTh, CHWJIa TPEHUS, CWJa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC TeJlla, HWMITYJIbC Tejla, HMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHsl Tea,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPYXXUHBI, KUHETHYECKass SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIeOAHWM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUH CMBICI MCIOJb3YEMbIX BEJIUYHH,
0003HaueHUd W EAUHMIBI (PU3MYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUUYUHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHUH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUA CHUJI, NPUHLMUI OTHOCUTENIbHOCTH ['anmies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MacCCOBOTO YUCEN
NP SIICPHBIX PEaKIUAX, IPHU STOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE MPOLIECChl M CBOMCTBA TeJl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBISAThH
NPUYUHHO--CJIE/ICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKHUX
SABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacu€THble 3adaud (omMparIMecs Ha cucremMy u3 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJayd 3alUChIBaTh KPaTKOE
yCJIOBHE, BBISBISATH HEIOCTAIONINE WM W30BITOYHBIC JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE JIJISl PEIICHHUS, TPOBOIUTh PACUETHI U
OLICHMBATh PEAJTUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUs (pu3nyeckoun
BEJIUYHHBIL;

pacro3HaBaThb NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH
(GU3UYECKUX METOJ0B, HCIOJIB3YSl OMHCAHUE WCCIICIOBAHUSA, BBHIICISATH
pPOBEPSIEMOE MPEANOJOKEHHUEe, OILICHUBATh NPABWIBHOCTh MOpPsIKa
NPOBEJCHUS]  UCCJENOBAHMSI, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB,;

MPOBOJIUTh OMBITHI MO HAOMIONCHHUIO (U3WYECKUX SBJICHUA WU
¢usznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAHEHHUsl SHEPIruH, 3aBUCHUMOCTH IMEpHOJia KOJeOaHUN NPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHWH, TPIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KeHUS B
MJIOCKOM 3€pKajie U CBOWCTB HM300paKeHUsl TpeaMera B coOuparomiei
JUH3€, HAOMIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIy4YEHUS):
CaMOCTOSITEJIbBHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0Opy/sOBaHUs, OMUCHIBATH XOJ] ONBITa M  €ro  Pe3yibTarhl,
(bopMyIMpPOBaTh BHIBOIHI,

IPOBOJUTH MPU HEOOXOJAUMOCTU CEPUIO MPSMBIX W3MEPEHUM, Ompeaesss
CpelHee 3HayeHUuEe u3MepsieMoll BenuuyuHbl (POKYCHOE paccTOsTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HU3MEpEHUs
(M3MepUTEIHLHOTO MPUOO0pPa);



OPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTEH (M3MUECKUX BEIUYUH C
UCIIOJIb30BaHUEM TNPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayanbHON CKOPOCTH, NEpUOAa
KOJe0aHUN MaTeMaTU4eCKOro MAasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrIjla MaJeHUs U yria MpeIoMJIEHHs] OT yIia
NajieHus): IUJIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOW 3aBUCHUMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOauI U IrpaduKoB, IenaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MPYXKHUHBI, KOAIPPUIIUEHT
TPEHMsI CKOJIBKEHMS, MEXaHHYecKas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHWM MaTeMaTH4ecKoro W TMPYKMHHOTO MasiTHUKOB,
ONTHYECKass Cuja coOuparomield JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEaysI MPEII0KEHHOW MHCTPYKIMH, BBIYUCIATDH
3HAYEHUE BEJIMYMHBI U AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuia TEXHUKUA 0€301MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
o0opynoBaHUEM;

pa3nuyaTth OCHOBHBIE IIPU3HAKW M3YYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh MPUHIUINBI JACHCTBUA HW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHCIHE:
CIUIOMETp, JaTYMKH IOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl s
IOCTPOEHUS N300paKEHU B IJIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU U oOecrieyeHus] 0€30MacHOCTH MPH O0palleHuH ¢ MpUOopamMu u



TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMUS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYIIECTBISATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACp)KAaHUA B
HuTepHeTe, caMoCTOATENBHO (POPMYIIHUPYsI MOUCKOBBIM 3aIIpOC, HAXOIUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYYEHHOU MH(POpPMALIUA Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONOJHUTENIBHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3aIaHUi HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOTO  COJEpkKaHUsl, CIPABOYHbIE MAaTepUalbl,
pecypcebl cetu HTepHET, BiaieTh NpUuEéMaMUu KOHCIIEKTUPOBAHUS TEKCTaA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHHUS HA OCHOBE
uHPOpMAIlMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepkKaHMUs,
nyOJMYHO MPENICTABIISATh PE3yIbTaThl IPOEKTHOM WIIA MCCIIEI0OBATEIBCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAaMOTHO  HCIHONb30BAaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4aeMoro pasaena (U3UKH U COINPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTalel ¢ yd4e€ToM OcCOOEHHOCTEeH ayAauTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kouan4ectBo (undgposBbie)
n/n MPOrpamMmbl 4acoB oOpa3oBaTe/ibHbIE
pecypchbl
Paznes 1. ®u3nka u eé posb B IO3HAHUM OKPYsKawuero Mupa (6 4acon)
bubnunorexa [IOK
1.1 o - 2
M3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 o 2
HBHHCCKHE BEHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 bubmorexa [JOK
) yi g https://m.edsoo.ru/7f416194
Pa3nea 2. [leppoHavyaabHbIe CBeIeHHSI 0 CTPOCHHMH BeecTBa (5 4acoB)
but6mmoreka [IOK
2.1 1
Crpocine peiiecTsa https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOICHCTBUE YACTHUIL ) bu6muoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2. A 2
3 TPCTATHRIC COCTOANMA BetliecTna https://m.edsoo.ru/7f416194
Paznen 3. /IBu:xeHue u B3aumojeiicreue Tej (21 yac)
bubnunorexa [IOK
3.1 M 3
CXAHHICCKOE JIBIKEHHE https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 14 4
HEPLIHA, MAcea, MIOTHOCTS https://m.edsoo.ru/7f416194
33 Cuna. Bune! cun 14 bubmmorexa LOK

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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEeH U ra3os (21 yac)

41 Hanenue. [lepenaua naBnenust TBEPIALIMU 3 bubnmoreka [JOK
) TeJIaMHM, )KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2
JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocpeproe nasnerne 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha 7 bubnmoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Pa3nen 5. PaGora u momHoCTh. JHeprus (15 yacoB)
but6mmoreka [IOK
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocteie Mexanu3Mb! 8 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4
>3 CXAHITICCRA SHEPTI https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuectBo  JjexkTpoHHblIe (LM(poBHIE)
n/n NpOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
Paznen 1. TensioBble siBJieHus (28 yacoB)
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [TOK
' p B https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [IOK
. 21
1.2 Temoseie npouecce! https://m.edsoo.ru/7f4181ce
Pa3nen 2. DaekTpuyeckne 1 MarHuTHele sisjienns (40 yacos)
DIIeKTpUYECKHe 3apsbl. 3apssKCHHbBIS bubanoreka [HOK
2.1 . 7
Tena U UX B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITOCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 hitps://m.cdsoo.rw/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIC SBICHHS 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4
IMEKTPOMATHHTHAS HHIYKIHS 7 https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne
n/n

HaumeHoBaHMe pa3/iejioB U TeM
NPOrpaMMmblI

KoanuecTrBO
4acoB

dyeKTpoHHBbIE (LM poBbIE)
o0pa3oBaTejbHbIe pecypchl

Paznen 1. Mexanuueckue siBjieHus (40 yacon)

L1 MexaHu4ecKoe IBMKCHUE U CIIOCOOBI 10 bubmnorexa [JOK
’ €ro OIHMCaHUs https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
1.2 B i 20
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHEHUsI 10 nommorexa [10

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

Pa3nen 2. Mexanuveckue koJjie0anus u BoJHbI (15 yacoB)

bu6mmoreka [IOK
2.1 Mexammeckue koneoarms 7 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 bubmmorexa HOK

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

Pa3nen 3. DjeKTpoMarHuTHOE 1MoJie H 3JIeKTPOMATHUTHBIE BOJIHBI (6 4acoB)

DNeKTPOMarHuTHOE TOJIE U bubanoreka HOK
3.1 6
3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Pa3znen 4. CBetoBble siBjeHns (15 yacoB)
4.1 3aKOHBI paclpoOCTPAHEHHUSI CBETA 6 bubmorexa [TOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [IOK
4.2 JIuH3BI 1 ONTUYECKHE TPUOOPHI 6 hitps/m.cdsoo.ru/7f4 1ada6
Bbu6nmuoreka [IOK
43 Paznosxenune 6enoro cBeTa B CIEKTP 3 hitps://m.cdsoo.ru/7f41ada6
Pa3nen 5. KBanToBble siBjieHus (17 yacoB)
51 HcnyckaHue 1 MOTJIOLIEHUE CBETA 4 bubnuoreka [JOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 (Tpoetiiie aToMHOrO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 FlaepHeIe peakiiy 7 https://m.edsoo.ru/7f41a4a6
Pa3zgea 6. [loBTOpUTEIHbHO0-00001IA0IIMIA MOYJIb
[ToBTOpeHMEe U 06001IeHUE
6.1 Co, BeT )II()aHI/ISI Kypca (;)[II/ISI/IKI/I 3a 7-9 9 bubmorexa [TOK
) AeP P https://m.edsoo.ru/7f41a4a6
KJ1acc
OBILEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka (B 2 actiax), 8 kinace/ 'ennenmreitd JI1.O., bynaroa A.A., KopHuuibses
N.H., Komkuna A.B.; mox pegaknueii OpioBa B.A., OOmiecTBO ¢ OrpaHHYeHHON
orBeTcTBeHHOCTHIO «BTHOM. Jlaboparopus 3HaHMi»; AKIHOHEPHOE 0OIIECTBO
«3marensctBo «lIpocBemenne»

» dusuka (B 2 vactax), 9 kimace/ ['enpenmreiin J1.3., Bynatosa A. A.,
Kopuunser 1U.H., Komkuna A.B.; nox pegakuueit Opiora B.A., O0miecTBo ¢
orpaHrYeHHON 0TBeTCTBeHHOCTHI0O « BMMHOM. JlaGopaTopust 3HaHUI»;
AxknmonepHoe obuectBo «M3aarensctBo «lIpocBeienue»
®dusuka : 7-9 knaccel : 6a30BbIil ypoBeHb : yueonuk / MI.M.I1epoimikuH,
A.N.NBanOB. - 3-¢ u3n., nepepad. - Mocksa : [IpocBemenue, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» dusuka (B 2 yactax), 8 kinace/ 'ennenmreiid JI1.O., bynaroa A.A., Kopuuibses
N .H., Komkuna A.B.; noa penakiuei Opiora B.A., O01iecTBO ¢ orpaHuYeHHOMN
orBeTcTBeHHOCTHIO «BMTHOM. Jlaboparopus 3HaHMi»; AKIHOHEPHOE 0OIIECTBO
«3marensctBo «lIpocBemenne»

» Gusuka (B 2 vactax), 9 kimace/ ['enpenmreiin J1.3., Bynatosa A. A.,
Kopuunser 1U.H., Komkuna A.B.; mox pegakuueit Opiora B.A., O0miecTBo ¢
orpaHMYeHHON 0TBeTCTBeHHOCTHI0O « BMMHOM. JlaGopaTopus 3HaHUI»;
AxknmonepHoe obuectBo «M3aarensctBo «lIpocBemienue»
®dusuka : 7-9 knaccel : 6a30BbId ypoBeHb : yueOHuk / .M.IleprimikuH,
A.N.NBanoOB. - 3-¢ u3n., nepepad. - Mocksa : [IpocBemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1. http://www.mon.gov.ru - opunuanbHblid calT MuHucTepcTBa 00pa3oBaHus U
Hayku PO

2. http://www.edu.ru- peaepanpHbiii nopran «Poccuiickoe oOpa3zoBaHuE»

3. http://www.school.edu.ru - poccuiickuii o6meo0pazoBaTenbHbiil [lopTan

4. http://www.ege.edu.ru - mopran uHbGOpMaITMOHHON TToAepkKr EqmHOoTro
TOCYJapCTBEHHOTO dK3aMeHa

5. http://www.fsu.edu.ru- dhenepanbnsiii coBet o yaueounkam MOuH P®

6. http://www.school-collection.edu.ru - equnas koyekIus HUPPOBBIX



00pa3oBaTeNIbHBIX PECYPCOB
7. http://pedsovet.su/
8. http://festival.l1september.ru/
9. http://www.uroki.net/
10. http://www.uchportal.ru/
Obpa3oBarenbHbIe 3JEeKTPOHHBIE IHTEpHET-pecypChl
11. http://videouroki.net/ Buaeoypoku B cetn aTepuer
12. http://www.alleng.ru/index.htm Bcem, kTo yuurcs.
13. http://lit. 1september.ru/index.php ["azera «Puzukar»
14. http://ege.edu.ru [Topran uadopmannonnoi noaaepxku EI'D
15. http://www.proshkolu.ru/ Caiit nns yuureneit
16. http://www.repetitor.org/ Cuctema caiitoB «Pemeturop»
17. http://nsportal.ru/ CoranbHas ceTh paOOTHUKOB 00pa30BaHUs
18. http://www.uchportal.ru/ Yautenbckuit mopran
19. nrepaktuBHbIe 1a00paTOpHBIE pabOTHI 1O PU3KKE
http://seninvg07.narod.ru/004_fiz_lab.htm
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