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MMOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yuebHoro mpenmera «®Pusuka» (mpeamerHas — 001acTh
«EcTecTBEHHO-HayuUHbIE IPEIMETHI») HA YPOBHE OCHOBHOTI'O 00111Ero 00pa30BaHUs COCTABIEHA Ha
ocHoBe TpeOoBaHMIi K pe3ysibTaTaM OCBOEHHUS IPOrpaMMbl OCHOBHOIO oOIIero oOpa3oBaHUs
®denepanbHOr0 TOCYAApCTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOI'O  00LIEro
obpazoBanus (nanee — ®I'OC O00), DenepanbHO 00pa3zoBaTENBHOI MPOTrPaMMbl OCHOBHOT'O
obmero obpazoBanus (nanee — @OIT OO0), DenepanpHoii paboyeil TPOrpaMMbl O y4eOHOMY
npeamery «Pusnkay, a Tak’ke OpUEHTHPOBAHA Ha 1ieJIeBble IPUOPUTETHI, CPOPMYJINPOBAHHBIE B
(benepanbHOl paboyel nporpaMMe BOCIIUTAHHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremMoo0pas3yromuii uisi ECTEeCTBEHHO-HAYUHbIX Y4€OHBIX IIPEIMETOB,
MOCKOJIbKY (pM3MUYECKUe 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
OuoJiorueit, actpoHoMue u (usmdeckoi reorpadueii. duzrka — 3TO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOMW BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA, HO U MPEIOCTABISET
HauOoJiee sCHbIe 00pa3ilbl MPUMEHEHUS HAYYHOTO METOJIa MO3HAHMS, T. €. CI0co0a MoaydeHus
JIOCTOBEPHBIX 3HaHUU 0 mupe. Hakonen, ¢usnka — 3T0 mpeaMeT, KOTOPbIM Hapsay ¢ ApyruMu
€CTECTBEHHO-HAYUYHBIMU IpeAMETaMHM JOJDKEH JlaTh IIKOJIBHUKAM IpeJCTaBleHHe 00
YBIIEKATEJIIbHOCTH HAyYHOI'O HCCIEAOBAaHUS U PAJAOCTH CaMOCTOSTENILHOTO OTKPBITUS HOBOTO
3HaHUS.

Opna U3 TIaBHBIX 337a4 (pU3MUYECKOro 00pa3oBaHUsl B CTPYKType 001iero o0pazoBaHUs
COCTOMUT B ()OPMHUPOBAHUM €CTECTBEHHO-HAY4YHON I'PaMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM
Macchl 00y4aroIuXcsi, KOTOpbIE B JaJbHEHIIeM OyAyT 3aHATHI B CAMBIX Pa3HOOOpa3HbIX cdepax
nesTenbHOCTH. Ho He MeHee BayKHOW 3a7jaueil ABJIAETCS BBIBICHUE U MOATOTOBKA TaJaHTJINBBIX
MOJIOZIBIX JIFOJEM Il MpOAOJDKEHUs oOpa3oBaHMsl M JalbHEWIed mnpodeccuoHanbHON
JESITEIbBHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIEAOBAHUN U CO3JJaHUH HOBBIX TEXHOJIOTHA.
CornacHo MPUHATOMY B MEXAYHapOJHOM cooOliecTBe omnpezaeneHuio, «EcrecTBeHHO-Hay4YHas
IPaMOTHOCTh - 3TO CHOCOOHOCTh YeNIOBeKa 3aHUMAaTh AKTUBHYIO TI'PaKJIAHCKYIO TMO3MLHUIO IO
0OIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTh
HMHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HesMU. HayyHO TrpaMOTHBIH 4YENOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUHU TNPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CleIyIoNX KOMIETEHTHOCTEH!:

—Hay4YHO OOBSICHATD SIBJICHMUS,

—OLEHUBATh U IOHUMaTh OCOOEHHOCTH HAyYHOT'O UCCIIeI0BaHuS,

—MWHTEPIPETUPOBATh JaHHBIE U UCIIOJB30BaTh HAyYHBIE JOKA3aTEIbCTBA IS MOTYYCHHUS

BBIBOIOB.»



N3yuenne ¢pu3uku criocoOHO BHECTH PEIIAIONIMKA BKJIad B (OPMUPOBAHUE €CTECTBEHHO-
HAYYHOIH IPaMOTHOCTH O0YYarOIIUXCAL.

HEJA N3YYEHUS YYEBHOI'O TIPEJMETA «®U3UKA»

Lenn u3ydyeHuss (pU3MKKM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsS ONPE/ICICHBI B
Konuenmnuu npenonaBanus ydeOHoro npenmMera «®dusuka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoii ®enepanuu, peanu3ylIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbl,
yrBepka€HHON pemeHueM Kosmernn MuHuncrepcrBa npocsenienus Poccuiickont @enepannu,
npoTokoi ot 3 nexadpst 2019 r. Ne ITK-4BH.

Henu uzydenust Gu3uku:

—TpuoOpeTeHne HHTEpeca U CTPEMIICHUS OOY4YaloIIMXCs K HAy4HOMY H3YYEHHUIO
IPUPOIBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEJCTaBICHHA O HAYYHOM METOJE TO3HAaHUSA U (OPMHUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

—(opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTta U3y4eHUsS OCHOB CTPOCHMUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

—hopMupoBaHHe MPEACTABICHUNA O PO (DU3UKU I PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

—pa3BUTHE TMPEJCTaBICHUI O BO3MOXKHBIX cdepax Oynymed mnpodeccrnoHanbHON
NeSITebHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKAa K JajbHeHlieMy OOyYeHHMIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX IieJield Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs 00€CIIeUnBACTCs
pELIEHUEM CIIEAYIOINX 3a1au:

—IpUOOpETeHNEe 3HAHMW O JIMCKPETHOM CTPOCHMH BEIIECTBA, O MEXAHWYECKHUX,
TETUTOBBIX, DJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SBIICHHSX;

—TIpuoOpeTeHne YMEHUM ONUCBhIBaTh M OOBACHATH (PU3MUECKHUE SIBJICHHUS C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

—OCBOCHHME METOJOB PELIEHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM
(GU3NIEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHHH HaOMIOJaTh TPHUPOJHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble  pabOTBl M AOKCIEPUMEHTANbHBIE  HCCIEIOBAHUS C  HUCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

—OCBOCHHE TPHUEMOB PabOTH ¢ WHpOpManuend (PpU3NUECKOro COJEepPIKAHUS, BKIIOUas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUAX (U3UKHU; aHAIM3 U KPUTUYECKOE OIIEHHBAaHUE
uHpOpMaINH;

—3HaKOMCTBO CO C(I)CpaMI/I HpO(bCCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH, CBA3aHHBIMU C (I)PI3PIKOI>1,



U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JTIOCTHXEHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooterctBumn ¢ ®I'OC OO0 ¢usuka siBisieTcss 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO o0miero obpasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT HU3ydeHue (HU3MKU Ha
06a30BOM ypoBHE B 00béMe 2384 3a Tpu roga oOydeHus o 24 B HeJeo B 7 U § Kilaccax u 1o 34
B HeZleqo B 9 kimacce. B TeMaTnyeckoM IUTaHUPOBaHUM AJIs 7 U 8 KJIaCCOB MPEII0IaraeTcs pe3eps
BPEMEHM, KOTOPBI yUUTENIb MOKET MCIOJb30BaTh I10 CBOEMY YCMOTPEHHIO, a B 9 Kilacce —
MOBTOPUTENIbHO-0000 A0 MOTYTb.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

7 knace

Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY KAIOIIEro MIUpa

®usnka — Hayka o npupoje. Asnenus npupoasl. PU3NYeCKHe SBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. V3MmepeHue ¢usznyeckux BenudyuH. Dusndeckue MpuOOpHI.
ITorpemHocTs M3MepeHni. MexayHapoaHas cucTemMa €IMHMLI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAYKH M3Y4YalOT MPUPOAY. ECcTeCTBEHHO-HAYUHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
9KCHEPUMEHT 10 NPOBEpKE THUIOTe3, OObsCHeHHe Halmomaemoro sBieHus. OmnucaHue

(bU3NUECKUX SBICHUI C IOMOIIBIO MOJIETEH.

Jemoncmpayuu
1. MexaHnnueckue, TeII0BbIC, IEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ouznyeckue NTpUOOPHI W MpOIEeaypa MPsAMBIX HU3MEPEHHH aHalOTOBBIM H

UGPOBBIM IPUOOPOM.

Jlabopamopnvie pabomul u onvimol

1. Omnpenenenne 1EHBI IEIEHUS MIKaIbl H3MEPUTEIFHOTO IPUO0pA.

2. N3Mmepenne paccTOSHUMI.

3. N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

4, Ornpeienenyre pasMepoB MaJbIX TeEIl.

3. M3mepenue TemmepaTypbl MPH MOMOIIH KHJIKOCTHOTO TEPMOMETpa W JaTdHKa
TEMIIepPaTyphI.

6. I[IpoBeieHHE HCCIIEOBAHMS IO MPOBEPKE I'MIIOTE3hl: JAJBHOCTh MOIETA MIApHKa,

MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BBHICOTA MTyCKa.
Paspen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA

CTpOeHI/IC BCIICCTBA: a4TOMbl W MOJICKYJIbI, HUX PA3MCPHI. OHBITLI, JOKa3bIBAarOIIHUEC



JUCKPETHOE CTPOEHHE BEILIECTBA.

JIBrxkenue uactull BemiecTBa. CBSi3b CKOPOCTH JIBJKEHMSI YACTHUI[ C TeMIIepaTypoil.
BpoyHoBckoe nBmwkenue, muddysus. BzauMopeicTBHe 4YacTHIl BELIECTBA: MPUTSIKCHHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHM M  TBEPABIX
(kpucTayIMyeckux) Teja. B3auMoCBs3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM

BOJIBL.
Jemoncmpayuu
1. Habnronenne 6pOyHOBCKOTO IBHKEHHMS.
2. Hab6mronenne quddysun.
3. HaOmoieHue SIBJICHUM, OOBACHSIOIMXCS NPUTSHKEHHEM MM OTTAIKMBAHUEM

HacCTull BEUICCTBA.

Jlabopamopuvie pabomol u onvimul

1. Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).
2. OnbIThI IO HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Pa3ngen 3. /IBu:xkeHHne 1 B3aUMO/IeliCTBHE TeJl

Mexannueckoe JBuKeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABUkeHHE. CKOpOCTb.
Cpenusisi CKOpOCTh TIPY HEPABHOMEPHOM JIBI)KEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

SIBnenune nHepuuMM. 3aKOH MHEpUMHU. B3auMopelcTBHe Ten Kak INPUYMHA HW3MEHEHHUS
CKOPOCTH JBHXKEHHUS Tel. Macca kak mMepa umHEpTHOCTH Tena. IlnotHocTe BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuna xak XapakTepucTuUKa B3aumojedcTBusi Ten. Cuna ynpyroctd U 3akoH ['yka.
M3mepeHue CHIIbI ¢ TOMOLIBIO TUHAMOMETpA. SIBIIeHUE TATOTEHMS U cuila TsbkecTH. Chna TshkecTn
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HalpaBIEHHBIX 110 OAHON MPSMOM.

PaBHOHCﬁCTBYIOHlaﬂ cuit. Cuna TPCHUS. TpeHI/IC CKOJIBKCHUS U TPCHUC ITOKO4. TpCHI/IC B IIpUpPOJC

1 TEXHUKE.
Hemoncmpayuu
1. HabmroneHrne MexaHn4eCcKOro JIBMKEHUS Tela.
2 H3mepenune ckopocTu MpsIMOJIMHEMHOTO JIBUKEHHUS.
3. Habmronenue siBJIeHMS] HHEPITUH.
4 Habmronenne uaMeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU Tell.
5 CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO Tell.



6. CiokeHue CuJjl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.
Jlabopamopuvie pabomuvl u onvimul
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIIAPUKA B )KUIKOCTH, MOJICIIN

AIIEKTPUYECKOTO aBTOMOOWIIS U T. T1.).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpycKa Ui IIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmanun) npy>KuHbI

oT HpHJ’IO)KGHHOﬁ CHIIBI.

5. OMBITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPCHHSI CKOJIBKEHHUS OT CHJIBI
JABJICHUS U XapaKTepa CONMPHUKACAFOIINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEIMUEHUS JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya qaBnenus TBEPIABIME TEIAMHU, JKUIKOCTSIMH U
razamu. 3akoH [lackans. [THeBMaTHdeckue MallWHBI. 3aBUCUMOCTH JIABIICHUS YKUIAKOCTU OT
rnyounsl.  ['mapoctatudeckuit  mapamokc. CooOmiaronmuecss  cocynsl.  ['mapaBnuueckue
MEXaHHU3MBI.

Atmocdepa 3emun u atmocdhepHoe naBieHue. [[pUUMHBI CyIIECTBOBAHUS BO3IYLIHOM
o6onoukn 3emmu. Onbir Toppuuennu. M3mepenue atmocdhepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBJICHHS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopbl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleiicTBHE KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

Jemoncmpayuu

1 3aBUCUMOCTD JaBIICHHS Ia3a OT TEMIIEPATYPHIL.

2 [lepenaya naBIeHHs KUAKOCTHIO M TA30M.

3. Coo0ImarIHecs CoCyIbl.

4 [uapaBianyeckuii mpecc.

5 [IposBenue aeicTBUS aTMOC(EPHOTO JaBICHHS.

6. 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMA MOrPYKEHHOW YacCTH Tella U

IJIOTHOCTH KUJKOCTH.
7. PaBeHCTBO BhITaJIKHBAIOIIECH CHIIBI BECY BBITECHEHHOH KHIKOCTH.

8. VcaoBue miaBaHMs Ted: IUIABaHUE HIIM MOrpy’K€HUC TCJI B 3aBUCUMOCTH OT

COOTHOILIECHUS INIOTHOCTEM TeIa U KUIKOCTH.



Jlabopamopuuvie pabomot u onvimal

1. HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00BbEMa MOrpyXEHHOW B

KHUAKOCTb 4aCTH TCJ1a.

2. OnpeneneHre BbITAJKUBAIONIEH CUJIbI, JEHCTBYIOIIECH Ha TEJIO0, MOTPYKEHHOE B
JKUJKOCTb.
3. [IpoBepka HE3aBHCHMMOCTH BBITAJKHBAIONIECH CHJIBI, JCUCTBYIOIIEH Ha TEIO B

KHAKOCTHU, OT MacCChIl T€Jia.

4, OnbIThL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH

Ha TEJIO B XHUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTH YacTH Tejla U OT IJIOTHOCTH

JKUJIKOCTH.
5. KoncTtpyrnpoBanue apeoMmerpa WM KOHCTPYUPOBAHHUE JIOAKU U OMpesesieHue eé
rpy30H01bEMHOCTH.

Pa3znen 5. Pabora u MOIHOCTB. JHeprus

Mexanunueckast pabora. MoLIHOCTb.

[IpocTbie MexaHU3MBI: pbIYar, 0J0K, HAaKJIIOHHAs ITIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[IpumeHeHue mMpaBuiIa paBHOBECHs pbluara K OnOKy. «3omotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckass 3Heprusi. KuHeTmueckas W MNOTEHIManbHas 3Heprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXpAaHEHHS IHEPTUU B MEXAHUKE.

Jemoncmpayuu

[IpuMepsl POCTBHIX MEXAHU3MOB.

Jlabopamopuwvie padbomuvt u onvimul

1. Ornpenenenne pabOTHl CUIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Teja IO

FOpI/I3OHTaJ'II>HOI\/'I ITOBEPXHOCTH.

2. Hccnenoanue ycioBUi paBHOBECUS pblyara.

3. N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.

4, N3ydeHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOU YHEPTUH.
8 knacc

Pa3nea 6. TenuioBble siB1eHUSA

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH CTPOEHUs BelecTa. Macca
" pasMEpbl aTOMOB U MOJICKYJIL. OHI)ITI)I, MOATBCPKAAOIINE OCHOBHBIC ITOJIOKCHUSA MOJICKYJISIPHO-
KMHETUYECKOW TEOpUH.

Mogenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUN BemecTBa. Kpucrananueckue u

amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN



MOJICKYJISPHO-KUHETUUECKOW Teopuu. (CMayuMBaHWE W KaNWUIAPHBIC SIBICHHS. TeIIoBoe
pacuIMpeHne U CXKaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCThIO TEILIOBOTO ABUKEHUS YACTHIL.

Bayrtpennsis sHeprus. CrnocoObl M3MEHEHHUs] BHYTPEHHEH JHEpPTHU: TeIUIomnepenada M
COBepIIeHHEe padoThl. BUbI TemIONEpe1aun: TeIIOMPOBOAHOCTD, KOHBEKIINSI, U3TYUCHHE.

KomnuecTBo TemnoTel. YaeabHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH U TEIUIOBOE
paBHOBecHe. Y paBHEHUE TEIUIOBOTO OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTALINYCCKUX BEIICCTB. Y AebHAs TEIUIOTA TIJIaBJICHUSI.
[Tapoo6pa3oBanue u koHAeHcamus. Mcnapenue. Kunenue. Y nenbHast TerioTa mapooOpa3oBaHHs.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHHUS OT aTMOC(hEPHOTo NaBieHus. BiaxkHocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHask TEII0Ta CrOPaHuUs.

[Tpunnumner pabotel TeruioBbix aurareneid. KIIJ[ termmoBoro asuratens. TemioBbie
JIBUTATEIU U 3allUTa OKPYKaIOLIEH CPebl.

3aKkoH COXPAHCHUA U NPCBpALICHUS SHCPIrUK B TCIVIOBBIX NPOLICCCax.

Jemoncmpayuu

1. Habmtoienue OpoyHOBCKOTO TBUKECHHUSI.

2 Habmonenue nuddysun.

3. HaGuroienne sSiBJICHUI cMaYMBaHUS W KaMUISIPHBIX SBIICHUH.

4 Hab6nronenue TenioBoro paciiimpeHust Tel.

5 V3meHeHue pnaBieHMs] Ta3a TNpU HM3MEHEHMH OO0BbEMa W HArpeBaHUU WIH
OXJIAKICHUH.

6. [TpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunasl Terionepenayn.

8. OxunaxeHre mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coBepiiieHr# pabOThl BHEITHUMH CHUIaMH.

10.  CpaBHeHHE TEMIOEMKOCTEN pa3INYHBIX BEILIECTB.

11. HabGnronenve KumeHusI.

12. Habmroienre mocTosHCTBa TeMIIepaTyphl IPH MJIaBICHUU.

13. Moenu TemIoBbIX ABUTaTEIIEH.

Jlabopamopuvie pabomol u onvimul

I. OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS.

2. OnbITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OnbITHl IO HAOJIIOJEHUIO TEIUIOBOTO PACUIMPEHHs Ta30B, JKUIKOCTEH M TBEPABIX
TeJ.

4. Ornpesenienne 1aBieHUs BO3AyXa B OAJJIOHE MIMPUIIA.



5. OmBITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTh JTAaBJICHHS BO3[yXa OT €ro o0béMa n
HarpeBaHUs WK OXJIAXKICHHS.

6. [TpoBepka THUMOTE3Bl JMHEHHON 3aBUCHUMOCTH JJIUHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHYECKOH TPyOKe OT TeMIIepaTyphl.

7. HaGumtoeHne n3MeHeHus: BHyTpEHHE! SHEPTHH Tella B Pe3yJIbTaTe TeIuIonepeaadn
¥ pabOTHl BHEIITHUX CHJI.

8. HccnenoBanue sBieHHs TErI00OMeHa NMPU CMEIIMBAHUM XOJIOJHOW M ropsiueit
BO/JIBI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IpPU TEIIOOOMEHE ¢

Harp€TbiM METAJINIMYCCKUM HUJIUHAPOM.

10.  Omnpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11.  HccnenoBanue nporiecca UCIIapeHusl.

12. OrnpeneneHre OTHOCUTENBHON BJIAXKHOCTH BO3/yXa.
13.  Omnpenenenue yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.

Pasnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS

Onektpusanus Ten. J[Ba poaa 3JeKTpUUECKUX 3apsioB. B3auMoneicTBue 3apsyKEHHbBIX
Ten. 3akoH KynoHa (3aBUCUMOCTD CHIIBI B3aUMOICHCTBUS 3apsXKEHHBIX TEJ OT BEIMYUHBI 3apsi/I0B
U PACCTOSIHUS MEXK]Y TEJIaMH).

Dnektpuueckoe nosie. Hanpsok€HHOCTD 7eKTprudecKoro nosis. [IpuHIun cyneprno3uimu
AIIEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenun snexTpuyeckux 3apsiioB. DJIeMEHTapHbIM anekTpudeckuid 3apsg. CrtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIMJIOBOE, XMMHUYECKOe, MAarHHUTHOE).
DIIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. DiekTpuueckoe HamnpsbkeHue. ConpoTuBiieHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma g ydJacTKa IICTH.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ANMEKTPUYECKOTO TOKa. 3aK0oH JI>koyis — JIeHa. DnekTpudecKue eru
¥ TTOTpeOUTEH dIIEKTpUIECKOr sHepTrun B ObITy. KOopoTKoe 3aMbIkanume.

[TocrossHHbIE MarHuTHl. B3auMojelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE TMOJeE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHiToB B TeXHUKE. JIefiCTBUEe MarHUTHOTO MOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHrarelh TIOCTOSHHOTO TOKa. lcmonb3oBaHue

AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apagess. SBaeHue diaeKTpoMarHuTHOM uWHAykmuu. I[lpaBuino  Jlenma.
Onextporeneparop. CrocoObl MOMYyYEHHUS HIIEKTPHUUECKOM HHEPrUu. ODIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUU.

Jemoncmpayuu

DnexTpu3anus Tell.

JIBa posa eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKoH COXpPAHCHUSA DJICKTPUICCKUX 3apA10B.

1

2

3

4

5

6. ITpOBOAHMKY U TUAIIEKTPUKH.
7 MopenupoBaHue CUIOBBIX JUHUM JIEKTPUYECKOTO MOJIS.

8 VIcTOYHUKY TOCTOSTHHOTO TOKA.

9 JlelicTBUA 2JIEKTPUYECKOrO TOKA.

10.  DIeKTpUYEeCKUi TOK B KUIAKOCTH.

11 I"a30BbIii pa3psa.

12.  V3MepeHue CUIIbI TOKA aMIIEPMETPOM.

13.  V3MmepeHue 3JIeKTPUYECKOTO HAIPSKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH CONpPOTHUBIICHUH.

15. B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.

16. MogaennpoBaHue HEBO3ZMOKHOCTH pa3JIEICHUs ITOJIFOCOB MarHUTA.

17. MOI[GJ'II/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

18. OmnbIT OpcTena.

19.  MaruuTHoOe nosie Toka. DJIeKTPOMarHur.

20. JleficTBe MarHUTHOTO TMOJIS HA MPOBOJHUK C TOKOM.
21. DNIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

22. WccnenoBanue siBIEHUS AIEKTPOMArHUTHON WHIYKITUH.

23. Omnbrter @apages.
24.  3aBHCHMOCTH HAIPABIECHUS HHIYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHS.
25.  DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimul

1. OnbITHI 110 HAOTIOACHUIO ANEKTPU3ALNU TEJI UHAYKIUEN U TPU COPUKOCHOBEHHH.
2 HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U JUJIEKTPUKH.
3. CO6opxka u mpoBepka paboThl NMEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

4 W3mepenne u peryampoBaHUe CHIIBI TOKA.

5 W3mepenne u peryampoBaHue HalpsKEHUS.
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6. HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO 4Yepe3 pEe3UCTop, OT
COITPOTHBIICHUS PE3UCTOPA U HAMIPSDKEHHSI HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTb JJICKTPHUYCCKOI'O COIPOTUBJICHUA
MIPOBOJTHUKA OT €0 JUTUHBI, IJIOIIA U ITOTIEPEYHOTO CEYCHUS 1 MaTepHralia.

8. [TpoBepka mpaBuiia CI0KESHUS HAMPSDKEHUH TPU MOCIISIOBATEIILHOM COCIMHEHUN

JIBYX PE3HCTOPOB.

9. [TpoBepka mpaBuIiIa Uit CHIIBI TOKA MPH MApaIeIbHOM COSIMHEHUN PE3UCTOPOB.
10.  Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11.  Omnpenenenre MOIHOCTH NEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha pe3UCTOpE.

12.  HccnemoBaHwe 3aBHUCUMOCTH CWJIBI TOKAa, HWAYIIETO 4Yepe3 JaMIOYKy, OT

HaIIpsDKEHUS Ha HEel.

13. Onpenenenne KII/] narpesarensi.

14.  HccnenoBaHue MarHUTHOTO B3aWMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.

15.  HM3ydeHue MarHUTHOTO TOJSl MOCTOSIHHBIX MAarHMUTOB TMPU UX OOBEAMHEHUH M
pa3JeNeHun.

16.  HccnenoBaHue ASMCTBUSI SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSI KATYLIKU C

TOKOM W MartuTa OT CHJIbI TOKAa WU HAITPAaBJICHHA TOKA B KaTYIIKE.

18. N3ydenune neicTBUS MArHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

19.  KoHctpyupoBaHue U U3y4yeHHe pabOThI AJIEKTPOABUraTENS.

20.  Hzmepenue KIIJI anekTponBUraTeIbHON YCTaHOBKHU.

21.  OnbIThI 110 UCCIIEIOBAHUIO SIBJICHUS AIEKTPOMArHUTHOW UHAYKIIMU: UCCIIEJOBaHHE

W3MEHEHUN 3HAYEHUs U HAIIPaBJICHUS NHIYKIIHOHHOTO TOKA.

9 kiacc

Pa3nea 8. Mexannueckue siBJICHUS

Mexannueckoe aABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOEe JABMXKeHHE. HepaBHOMepHOE
npsIMOJIMHENHOE ABM>KeHHE. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla INPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMoSIMHEHOE BIkeHne. CBoOoHOE maeHne. OTbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHE MO OKpYXHOCTHU. Ilepuon u vactota obpamienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

[IepBb1it 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. ITpuHimn

CYNEPIO3ULNH CHUIL.
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Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJBXKEHHS, CUjla TPEHUs
MOKOSs1, APYTUE BUbI TPEHUSI.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSATOTCHHUS. YCKOpEHHE CBOOOIHOTO TMAICHHS.
JBwxenue mianer Bokpyr Comnma (MC). IlepBas xocmuyeckas ckopocTb. HeBecoMocTs u
neperpy3Ku.

PaBHOBecue MarepuanbHOM Touku. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3menenune umiynbca. MIMmynbce cuiibl. 3aKOH COXPaHEHUs MMITYJbCA.
PeaktuBHoe aemxenue (MC).

Mexannueckasi pabota U MOIIHOCTh. Pabota cwit TspkecTd, ynpyroctu, TpeHus. CBssb
sHeprun U padothl. [loTeHnmanpHas >HEPrusi Tena, MOJHSATOTO HAJl TOBEPXHOCTHIO 3E€MIIH.
[ToreHuuanbHas SHEPrUs cxaTol npykuHbl. Kunetndeckas sneprusi. Teopema 0 KHHETUYECKOU

OHCPI'UH. 3aKoH COXpaHCHUA MEXaHUYEeCKOU OHCPIuu.

Jemoncmpayuu
1. Habmronenrne MexaHU4eCcKOTo ABHKEHUS TeJla OTHOCUTEILHO PAa3HBIX TEJ OTCUETA.
2. CpaBHeHHE NyTeN U TPACKTOPUNA JBUKEHUS OJHOTO U TOTO 7K€ T€Ja OTHOCUTEIBLHO

Pa3HLBIX TCII OTCuUéTa.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

3
4. HccnenoBanue Npu3HaKoB PABHOYCKOPEHHOTO JIBUKEHHUSI.
5 HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

6

H8.6J'IIO,I[CHI/IC MCXaHUYCCKUX HBHeHHﬁ, IMpoucxoadmux B CHUCTCMC OTCYETa

«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHMSI TeJla OT MacChl Tela U IeHCTBYIOIIEH Ha HETO CUJIBI.

8. HaGnroenue paBeHCcTBa CUIT PU B3aUMOAECHCTBUM TEIL.

9. M3MeHeHne Beca Tea pu yCKOPEHHOM JBUKECHUU.

10. Ilepenaya nmnysnbca Ipu B3aUMOJEHCTBUH TEIL.

11.  IlpeoOpa3zoBaHus 3HEPTUU MIPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13.  CoxpaHeHue UMITyJIbca PH a0COITIOTHO YIPYTrOM B3aUMO/IEHCTBUH.

14. Hab6nronenne peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHMYECKON YHEPTHH MPH CBOOOTHOM I1aJIEHUH.

16.  CoxpaHeHME MEXaHMYECKONM OHHEPrMM IIpU JBWKEHUM Tella IOJ ACHCTBUEM
IPYKHUHBI.

Jlabopamopuvie pabomot u onvimul

I. KoncTpynpoBanue Tpakra AJjisl pa3roHa u JajdbHEUIIEro paBHOMEPHOTO IBUKEHHUS
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IIapHUKa WU TEJIEKKH.
2. Omnpenenenue cpeaHe CKOPOCTH CKOIBKEHUS OpyCKa UM JBU)KEHUS IIapHKa 110

HAKJIOHHOM IIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Teja MPU PaBHOYCKOPEHHOM JBM)KEHHUU MO HAKJIOHHOM
MJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBUKEHUU

0€e3 HauaJIbHOW CKOPOCTH.
5. [IpoBepka THIIOTE3bI: €CIM NMPH PABHOYCKOPEHHOM [BIDKEHHH O€3 HadalbHOM

CKOPOCTH ITYTHU OTHOCATCS KaK P HEUYETHBIX YHUCEJII, TO COOTBECTCTBYIOIIUE IIPOMEKYTKH BPpEMEHU

OJTMHAKOBBI.
6. HccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
JIaBIICHUSI.
7. Onpenenenue k03P PULHUEHTA TPEHUS CKOIBKEHHS.
8. Omnpenenenne KECTKOCTU NPYKUHBI.
9. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JIBUJKEHUHU Tejla IO

TOPU30HTAILHON ITOBEPXHOCTH.

10.  Omnpeaenenue pabOThl CHIIBI YIPYTOCTH NPHU HOABEME Ipy3a C UCIOJIb30BaHUEM
HENOJIBUKHOTO U MOJIBUKHOTO OJIOKOB.

1. N3ydeHune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusi M BOJHBI

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKU KOJEOaHWM: MEpHOJ, 4acToTa,
aMIMTyna. MarematudecKuil W NPY)KMHHBIM MasTHUKM. lIpeBpamieHue sHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue Konebanus. BeiHyxnenHsle kosnebanus. Pesonanc.

Mexannuecknue BoJIHBI. CBONMCTBa MEXaHMUYECKHUX BOJH. IIpoponbHbIEe M TONEpedHBIE
BOJIHBI. J{JTMHA BOJIHBI MU CKOPOCTh €€ pacipocTpaHeHus. MexaHuuyeckue BOJIHbI B TBEP/IOM Telle,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu

1. Habmroienue xonebanuii Tei noja JeHCTBUEM CHUIIBI TSYKECTH U CUIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmionenne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

2
3
4. PacrnipocTpanenne mpooabHBIX U MONEPEYHBIX BOJTH (HAa MOJICTIH).
5 Hab6nronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6

AKYCTHUYECKHI pe30oHaHC.
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Jlabopamopuuvie pabomot u onvimal

1. Omnpenenenne 9acTOThI U TIEpU0/Ia KoiaeOaHUH MAaTeMaTHYECKOTO MasITHHUKA.
2. Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH TPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH ITEPHO/Ia KOJICOaHUH MOIBEIICHHOTO K HUTH TPy3a OT

JUTMHBI HUTH.

4. HccrnenoBanue 3aBUCHMOCTH TEpUOJA KOJICOAHWH MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.

5. [TpoBepka He3aBUCUMOCTH Ieproa KoneOaHui rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

6. OnbITH, AEMOHCTPHUPYIOIIME 3aBUCHMOCTHh TMEpHOJa KOJeOaHUl NpPYKUHHOTO
MasTHUKA OT MAacCChl I'py3a U KECTKOCTH MPYKUHBL.

7. H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Paspnen 10. DnekTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DNeKTpOMarHuTHOE 1oJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BoxaH. [Ixana OJICKTPOMArdHMTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArHuTHBIX BOJIH IJIS COTOBOM
CBSI3H.

9HeKTp0MaFHI/ITHa${ IIpupoJaa CBETa. CKOpOCTL cBeTa. BoaHOBBIE CBOICTBA CBETA.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBEIE CBOICTBA CBETA.

Jlabopamopuwvie pabomot u onvimul

N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOHIILHOTO TeedoHa.

Pasnen 11. CBeroBble sIBJIEHUS

JlygeBas monenb cBeta. Mcrounuku cBera. IlpsimonuHeiiHOe pacmpocTpaHEHHE CBETA.
3armenus Conaia u JIyasl. Otpaxenue ceta. [Inockoe 3epkano. 3akoH oTpaskeHHUs CBETA.

[Tpemomitenne cBeta. 3aKoH MpesloMIIeHHUs cBeTa. [1oJTHOe BHYTPEHHEE OTpaKEHUE CBETA.
Hcnions3oBanue nojHoro BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xon mydeir B smuze. OnTuueckas cuctema Qoroanmnapata, MUKPOCKONA H
teneckomna (MC). ['na3 kak ontuyeckasi cuctemMa. bIu3opykocTh U JaTbHO30PKOCTb.

Pasnoxxenune Gemnoro cBera B criekTp. OnbITel HetoTOHA. ClTO’KEHHE CIIEKTPATBHBIX I[BETOB.

Hucnepcus ceera.

Jemoncmpayuu

1. [TpstmonuHEIHOE pacIpoCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Toryuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
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= 0 0 =2 ok

0.
1.
12.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

XoJ1 Ty4deil B paccenBarolei JIMH3E.

[Toryuenue n300pakeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun neiictBus Goroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
Mopens rnasa.

Pasnoxenue 6enoro ceera B CHEKTP.

HOJ'IyLICHI/Ie Oesoro ceera IIpU CIO0KECHUHN CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomul u onvimul

I.
2.
3.

HccnenoBanne 3aBUCUMOCTHU yrjia OTpaXxCHus CBETOBOTO Jiyda OT yIJia MaaCHU .
I/I3yquI/Ie XAPaAKTCPUCTHUK I/I306pa)I(CHI/I$I npeamMcETa B IIJIOCKOM 3CpKaJic.

HccnenoBanue 3aBUCUMOCTH yrijia MpeJIOMJICHHU CBETOBOI'O JIy4a OT yIJia IaACHU

Ha I'paHUuIC «BO3AYX-CTCKIIO».

4.
5.
6.
7.

(UIBTPBIL.

[Tomryuenue n300pakeHUIA ¢ TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEeH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIEKTP.

OMBITEI IO BOCIIPpUATHUIO IBETA MMPEAMCTOB IIPpHU UX Ha6J'IIOI[€HI/II/I 4Cpe3 UBCTOBLIC

Pasznen 12. KBanToBble siBJeHUS

OmnbiThl Pezepdopna u miianerapHas Mojaenb aroma. Mojens aroma bopa. Mcnyckanue u

MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpOEHHE aTOMHOTO sjpa.

HYKJ'IOHHaSI MOZCIIb aTOMHOI'O AApa. M3oTomsl.

PannoakTuBHBIE MpeBpalICHU. HepI/IOI[ nojrypaciiaga arOMHbIX SIJCP.

SAnepuble peakiuu. 3aKOHBI COXpaHEHUs 3apsIOBOTO U MAaCCOBOTO YHCEI. DHEPTHs CBSI3U

ATOMHBIX AJCP. CBsI3b MaccChl U OHCPTIHH. PeaKHI/II/I CHUHTE3a U JCJICHUA ALECP. Hctounukn OHCPIrun

CounHiia u 38631,

Hz[epHa;I OHCPICTHUKA. I[CﬁCTBPIH paarnOaKTUBHBIX HBHYIICHI/Iﬁ Ha )XUBBIC OPTraHU3MBI.

Hemoncmpayuu

I.

2
3
4,
5

CrexTpsl H3JIy4eHHs U TOTJIOMIEHUS.
CrieKTphl pa3aMyYHbIX I'a30B.

CnexTp Bogopoa.

Habmroienue TpexkoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYUSHH.
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6. Perucrpanus u3nydeHus IpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomvl u onvimul

1. HaGuroieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTYUCHHS.

2. HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTHH YACTHIIBI 10 TOPMO3HOMY IyTH (10
dboTorpadusim).

3. H3mepenne paanoakTUBHOTO GOHA.

IHoBTOpHTE/ILHO-000011IAKOIINI MOLY./Ib

IToBrOopuTebHO-0000IIAOMMIT  MOJY/Ib NpeAHa3HAaYeH JUIsl CHCTeMaTH3allud U
0000111eHUs TPEMETHOTO COJIEPKAHMSI U ONbITA IATEIbHOCTH, IPUOOPETEHHOTO NPU U3YUEHHUH
BCET0 Kypca (U3UKHU, a TAKKe ISl MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHY IO
¢duzuke st 00ydarommxcsl, BBIOPABIINX 3TOT Y4€OHBIH MpEIMET.

IIpy wu3y4eHHHM JAHHOTO MOJYJS pPEAIM3YIOTCA U CHUCTEMaTU3UPYIOTCS  BUIbI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHeYMBaeTCsl JOCTM)KEHUE IPEIMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 0OyueHUs, (OpMUpPYETCS eCTECTBEHHO-HAYy4Has
rPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIIEIAOBAHUS SIBICHUN MNPUPOABl U TEXHUKH,
OBJIa/ICHUE YMEHUSAMU OOBACHATH (PU3NUECKUE SABICHUS, IPUMEHSIS IOJyUSHHbIE 3HAaHU, pelaTh
3aJlauy, B TOM YMCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATIBHO JEATEIBHOCTHBIN XapaKTep JAaHHOTO pa3/eia pealiu3yeTcs 3a CUET TOro,
YTO y4alluecs BBIIOJIHSIOT 3aJIaHUs, B KOTOPBIX UM IIpeJiaraeTcs:

o Ha OCHOBE IOJIYUEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKUE
SBJICHHS B OKPYKAIOIIEH ITPUPOJIE U TIOBCETHEBHOM KU3HU;

J MCII0JIb30BaTh HAyYHbIE METO/bI CCIIEN0BAHUS (PU3HMUECKUX SBJICHUH, B TOM UHCIIE
JUISl IPOBEPKH TMIIOTE3 U MIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

J OOBSCHATh Hay4dHble OCHOBbI HambOosee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NMPAKTUYECKOTO MCIIOJIb30BAaHUS Pa3IMYHBIX MCTOUYHUKOB HYHEPTUU HA
OCHOBE 3aKOHA IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B DHEPTHH.

Kaxpgas u3 Tem JaHHOro pasfjena BKIIOYAET HSKCHEPHUMEHTANbHOE MCCIEI0BaHNE
obobmaromero xapakrepa. Paznen 3aBepiiaercsi mpoBeIeHUEM AMATHOCTUYECKON U OIIEHOYHOM
paboThI 32 KypC OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O IIPEJMETA
«OU3BUKA»

Nzyuenune yueOHOro mpeamera «Pusnka» Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs
JIOJDKHO 00ecrieuyuBaTh JOCTHIKEHUE CIIEAYIONUX JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
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Ilampuomuueckoe 6ocnumanue:

—IpPOSABJICHUE HHTEpeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOMN
du3nUecKoil HayKu;

—IIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB.

I'pasicoanckoe u 0yxo8Ho-Hpagecmeennoe 60cnumanue:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOLIECTBEHHO3HAUYUMBIX U
ATUYECKHUX MPoOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3ukw;

—O0CO3HaHHE Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

—BOCTIPUATHE 3CTETUYECKUX KaueCcTB (PU3NIECKON HAYKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

—OCO3HaHHUEe [IEHHOCTH (U3NYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAJKHEUILEH COCTABIIAIONIEH KYJIbTYpPHI;

—pa3BUTHE HAYYHOH JTI0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON IEATENbHOCTH.

Dopmuposanue Kynbmypol 300p08bs U IMOUUOHATILHO20 O1A2ONOTYYUUA:

—OCO3HaHHUEe IIEHHOCTH 0e3011acHOro o0pasa >KU3HU B COBPEMEHHOM TE€XHOJIOTUYECKOM
MUpE, BaXKHOCTHU IIPaBUJI O€30M1aCHOT0 MOBEJCHUS Ha TPAHCIIOPTE, HA JI0POIax, C ANEKTPUUECKUM
U TEIUIOBBIM 000PYZI0BaHUEM B JOMAIIHUX YCIOBUSIX;

—Cc(hOpMHUPOBAHHOCTb HABBIKA pe(IEKCUH, TPU3HAHKUE CBOETO MTpaBa Ha OLIMOKY U TAKOTO
K€ MpaBa y Jpyroro 4ejioBeKa.

Tpyoosoe eocnumanue:

—AaKTHUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, ILIKOJIbI, TOPO/a,
Kpast) TEXHOJIOTHYECKOH M COIIMaTIbHOM HapaBIeHHOCTH, TPEOYIOLINX B TOM YHCIIE U (PU3NYECKUX
3HAHUI;

—MHTEpEC K MPAKTUUECKOMY U3YyUEHUIO Mpodeccuii, CBA3aHHBIX C (PUZNKOM.

JKonozuueckoe eocnumanue:

—OpHUEHTalUsl Ha NpUMEHEeHHe (U3UYECKUX 3HAHUM JUId pelieHus 3aiad B o0jacTu
OKpYXKarolleld Cpelipl, IUIIAHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXHBIX ITOCIEICTBUI IS
OKpYKarlollle Cpeibl;

—OCO3HaHMe II100aJIbHOT0 XapaKkTepa HKOJIOTUYECKUX MPoOJIeM U MyTel UX perIeHus.

Aoanmayusa odyuarouiecoca K uU3MEHANWUMCA YCI08UAM COUUATbHOU U NPUPOOHOUL
cpeowr:

—T0TPeOHOCTh BO B3aMMOJCHCTBUM MpPH BBHIMNOJIHEHUH HCCIEAOBAHUI U TMPOEKTOB

(bu3nYecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;
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—IIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO AEATEIbHOCT;

—T10TpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTU (DU3UKU;

—IUTAHUPOBAHHUE CBOETO PA3BUTUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

—CTpEMJICHUE aHAIM3UPOBATh M BBIABIATH B3aUMOCBS3HM IPHPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OIICHKAa CBOMX JEHUCTBMH C Y4ETOM BIIMSHHUS Ha OKPYKAIOILIYIO Cpely, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaiabHble 03HABATEJIbHbIE el CTBUA

basoevie nozuueckue oeiicmeus:

—BBISBJIATH M XapaKTEPU30BaTh CYLLIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);

—YyCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALIUK, OCHOBAHUS Ul 0000LIECHUS
U CPaBHCHUS;

—BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBAaeMbIX (hakTaxX, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSM;

—BBISBJIATh NPUYMHHO-CIIECTBEHHBIE CBA3M IPH HM3YYEHUU (U3UUYECKUX SBICHUI U
IPOIIECCOB; JIeJIaTh BHIBOJIbI C MCIIOJIb30BAaHUEM JIEIYKTUBHBIX U MHYKTHBHBIX YMO3aK/IIOUSHHH,
BBIJIBUTATH TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEITHUYHH,

—CaMOCTOSTEIbHO BBIOMPATh CrI0co0 pelieHus: yueOHol pusnueckoii 3aaun (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Hambosiee MOAXOJAIIEro C y4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

—MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

—IIPOBOJIUTH IO CAMOCTOSTENILHO COCTaBIEHHOMY IUIaHY OIIBIT, HECIOXKHBIN (hrU3nyecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIeI0BAaHUE (PU3UYECKOTO SIBICHUS;

—OIICHWBaTh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIUIO, MOTYICHHYIO B XOJI€
HCCJIEIOBAHMSI UJTU DKCIIEPUMEHTA;

—CaMOCTOATENIbHO  ()OpMYJIMpPOBAaTh  OOOOIIEHUS W  BBIBOJBI IO  pe3ylbTaTaMm
pOBEIEHHOTO HAOIOACHUS, OTIbITA, UCCIIEI0OBAHMS;

—IIpPOTHO3UPOBATH BO3MOYKHOE JalibHENIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paooma c ungpopmanueii:

—IPUMCHATH PA3JIMYHBIC MCTOAbI, MHCTPYMCHTBI W 3allpOChl IIPH IOHUCKEC H OT60pC
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WH(OpPMAIUK WM TaHHBIX C YIETOM MPEJIOKEHHON yueOHOM Pr3nUecKon 3a1auu;

—aHaJ3UpPOBaTh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(POPMAIUIO PA3IAIHBIX
BUJIOB 1 (DOPM TMpE/ICTaBICHHUS;

—CaMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACTaBiIeHUS HHGOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOXKHBIMUA CXEMaMH, AMarpaMMaMH, HHOU rpaduxoi u
X KOMOMHAITUSIMHU.

YHuBepcajabHble KOMMYHUKATHBHBIE 1eHCTBUS

Obwenue:

—B Xxo0/e OoOCyXJeHHs Yy4eOHOro marepuana, pe3yjabTaToB JabOpaTOpHBIX padboT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJAaeMOW TEeMbl U BBICKAa3bIBaTh HJIEH,
HalleJICHHBIC Ha PEIICHUE 3a]]a4M U MOJJIEp>KaHne 01arokKeaTeIbHOCTH OOIIEeHNS;

—COIIOCTaBIISITh CBOM CYXKICHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
00HapyXUBaTh pPa3In4YKMe U CXOJCTBO MO3UIHII;

—BBIPaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—IIyOJIMYHO ~ MPEJACTaBISATh  PE3yJIbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA).

Coemecmnasn deamenvHocmsy (COMpPyOHUUECmeo):

—TIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaIbHON paboThI IPH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

—TIpUHUMATh IIeJId COBMECTHOHM JIeATEIhbHOCTH, OPTaHW30BBIBATH JCUCTBHUS 10 ©¢
JTOCTIKCHHIO: PACTIpeIesTh PO, 00CYXKIaTh MPOIECCHl U PE3yabTaThl COBMECTHON palOTHI;
0000111aTh MHEHHUS HECKOIBKUX JIOIEN;

—BBIMIOJIHATG CBOIO YacTh pabOThI, JOCTUTAsl KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HATIPABIICHUIO U KOOPJAUHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

—OI[EHUBATh KA4eCTBO CBOETO BKJIAJIa B OOIIHI MTPOTYKT MO KPUTEPHSIM, CAMOCTOSITEITLHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

YHuBepcaibHbIe peryJaiTHBHbIE 1eHCTBUA

Camoopzanuzayus:

—BBISABIIATH MTPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CUTYAIUSAX, TPEOYIOMINX JUTS PEIICHHS
buznyecKux 3HaAHMI;

—OpPHEHTUPOBATHCS B PA3JIMYHBIX IMOAXOAAX MPHUHATHS pPElIeHUH (MHIWBHUIYaTbHOE,
MPUHSITHE PEIICHUS B TPYIIEe, IPUHATHE PEIICHUI TPYIIIO);

—CaMOCTOSITEIPHO COCTAaBJIATh AJNTOPUTM pEIICHUS (PU3NICCKOW 3aJaud WM TUTaHA
WCCIEOBaHUS C YYETOM HMEIOIIMXCS PECypcoB W COOCTBEHHBIX  BO3MOXHOCTEH,

apryMEHTHUPOBATh MpeIJlaraeéMble BApUAHThI PEIICHUI;
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—1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peprexcus):

—J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MIPeIaraTh MiaH e€ N3MEHEHHUS;

—OOBSICHITh IPUYUHBI TIOCTHXKEHUS (HEJOCTUKEHHUS) pE3Y/IbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTh (B TOM YHCIIE B XOJ[ BBIITOJIHEHUSI (PU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MECHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJIU U YCIOBUSIM.

Imoyuonanvrlii uHmMeN1EKM:

—CTaBHUThH ce0s1 Ha MECTO APYroro YeIOBEKa B XOJE CIIOpa WU JUCKYCCHU HA HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue ceba u opyzux:

—TIpU3HABAaTh CBOE MPaBO HA OMMOKY MpU penieHuH (PU3UYEeCKUX 3a7ad WIH B
YTBEPKACHHUSIX HA HAYYHBIC TEMBI M TAKOE K€ IIPaBO JPYTOTO.

MHNPEIMETHBIE PE3YJIBTATHBI

7 ki1acc

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaxaTh c(POPMHPOBAHHOCTD Y
00yyJaroImuxcst yMEeHU:

—MWCIIOJIB30BAaTh IMOHATHS: (U3MUECKHEe W XWMHUYSCKHE SBJICHUS; HAOIIOICHUE,
IKCIIEPUMEHT, MOJICIThb, TUIIOTE3a; SIMHUIIBI (PU3NUSCKUX BEJIMUUH; aTOM, MOJICKYJIa, arperaTHbIC
cocTosiHUSI  BemiecTBa (TBEpHOE, IKHUIKOE, Ta3000pa3HOE); MEXaHWYECKOE JIBIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOpHUs, PaBHOACWUCTBYIOIIAs CHII,
nedopmarus (ynpyras, IiiacTU4ecKkas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

—paznuyath sBiaeHus (quddy3us; TernIoBoe ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE
JBUKEHHE; HEPABHOMEPHOE JBUKECHIE; MHEPIIMS; B3AUMOJICHCTBUE TE; paBHOBECHE TBEPABIX Tell
C 3aKpeTIEHHON OCBIO BpAIIeHHS; TIepeiada 1aBleHus TBEPABIMU TeIaMH, )KUIKOCTSIMU U Fa3aMu;
aTMocQepHOe TaBJIeHNE; TUIaBaHKE TEJ; TPEBPAIEHUS MEXaHUIECKOI YHEPTHUH) TIO OITMCAHHIO X
XapaKTePHBIX CBOMCTB U HAa OCHOBE OMBITOB, JICMOHCTPUPYIOIINX JJaHHOE (PH3UUECKOe SBJICHNE,

—pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MHpE, B
TOM yHclie (PU3UUecKUe SBJICHUS B MIPUPOE: IPUMEPHI IBHKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
JKUBOW W HEKHBOW TPHUPOJIC; JACHCTBHE CWJIBI TPEHUS B TNPUPOJEC H TEXHHUKE; BIHSHHE
aTMoc(epHOro TaBJICHUS Ha KUBOW OPTaHU3M; TNIABAHUE PBIO; PhIYary B TeJIe YeJIOBEKa; IPH ITOM
MEPEeBOUTH MPAKTHYECKYIO 3a7auy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA/MPU3HAKU

(bu3nUecKuX SBICHUIA;
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—ONUCHIBATh U3yUYEHHBIE CBOWCTBA Te U (PU3UUECKHE SBJICHMUS, UCTIONB3YS (PU3MUecKue
BEJIMYMHEI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEITHSSI CKOPOCTh, CHJIA
YIPYIOCTH, CUJIa TSKECTH, BEC TENa, CUJIa TPEHUS, JaBieHue (TBEPJOTO Tena, )KUJKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWuYeckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KO3 UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHU3MOB, KHHETHYECKasl U MOTEHIIMATbHAs SHEPIHsl ); IPU
OTMCAHUU TIPABUIILHO TPAKTOBATH (PU3NUYECKUI CMBICI UCTIOIh3YEMbIX BEITUYHH, X 0003HAUCHUS
U eIUHUIBI (PU3UYECKUX BEIMYWH, HAXOJIUTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH IpapUKu M3YyYEHHBIX 3aBHCHUMOCTEH (DU3HUECKUX
BEJINYMH;

—XapaKTepU30BaTh CBOWCTBA TeJ, PU3MUECKUE SIBIICHUS U TIPOIIECCHI, UCIIOJB3YS MPaBUIa
CJIOKEHUs CUJI (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruu; TMpU OTOM JlaBaTh CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTeMaTUYECKOE BbIPAXKEHNUE;

—O0OBSICHITH (U3NUYCCKUE SIBIICHUS, TIPOIECCHI U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTYyalMi NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISTh IPUUUHHO-CIICICTBEHHbBIE CBSI3H,
CTPOUTH OOBSCHEHHE M3 |—2 JOTMYEeCKHX IIaroB ¢ OMOpoil Ha 1—2 HM3y4eHHBIX CBOWCTBA
(GUBHYECKUX SIBIICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTtk pacuéTHble 3a7auud B 1—2 [EWCTBUS, HCMIONB3YsS 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIOIIME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/]auM 3alHUChIBaTh KPAaTKOE
YCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B ()OPMYIBI M MPOBOIUTH Pacuy€Thl, HAXOAHUThH
CIIpaBOYHBIC JIaHHBIC, HEOOXOJAMMBIC ISl pEHIeHUs 3a]ad, OIEHWBATh PEATHUCTHYHOCTH
MOJTY4YeHHOW (PU3MUECKON BEIMUNHBI;

—pacro3HaBaTh MPOOJIIEMbI, KOTOPBIE MOXHO pEHINTh MTPH TOMOIIU (PUINIECKUX
METOJIOB; B OMHCAHMM WCCIIEJIOBAHUS BBIICTATH MPOBEPSIEMOE MPEANONOKeHHe (TUIIOTE3Y),
pasnuyaTh ¥ UHTEPIPETUPOBATH TMOITYYCHHBIM PE3yNbTaT, HAXOJIWUTh OIIMOKH B XOJIE€ OIbITA,
JIETIaTh BBIBOJIBI 10 €r0 PE3yJibTaTaM;

—TIPOBOJUTH OMBITHI IO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (DU3HUUECKUX CBOWCTB
Ten: GopMyIUPOBATH MPOBEPSIEMbIC MPEAMOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEITIOKEHHOTO
000pyTI0BaHUSI, 3aITUCHIBAThH X0/ OIBITA U ()OPMYITHUPOBATH BHIBOIBI;

—BBITIOJHATD MPSMbBIE U3MEPEHHS PACCTOSIHHS, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIEPATYPhI C UCMOJIF30BAHUEM aHAIOTOBBIX U MU(PPOBLIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUs
prOOPOB C YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

—TPOBOJUThH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (DU3WYECKON BEIUYHHBI OT APYTOH C

HCIIOJIB30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTI/I IMIyTH PaBHOMCPHO JABMIXKYHIETOCHA TEJIa OT
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BPEMEHU JIBWKEHMsI T€Ja; CUJIbI TPEHHs CKOJBbKEHHs OT CHJIbI JJaBJIECHUs, KauecTBa 00pabOTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOLIAAU COIPUKOCHOBEHUS TEJI; CHJIbI
YIPYTOCTH OT YIUTMHEHUS IPY>KUHBL; BRITAIKABAIOLICH CHUIIBI OT 00BEMA MOTPYKEHHOH YacTH Tea
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT IIyOHHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO; YCIOBUH IJIaBaHUsI T€J, YCIOBUN PAaBHOBECHs pblyara M OJIOKOB); y4aCTBOBATh
B IUIAHUPOBAHUHM YYE€OHOTO HCCIICAOBAaHMs, COOMpATh YCTAHOBKY M BBIIIOJHATH HM3MEPECHHS,
clefys TPEAJIOKEHHOMY IUIaHy, (HUKCHpPOBATh pE3yJbTaThl IOJyYEHHOH 3aBUCHMOCTH
(Gu3nyeckux BEIWYMH B BHJE NPEIJIOKEHHBIX TAaONULl U Tpa(uKOB, JelaTh BHIBOJBI I10
pe3yJibTaTaM MCCIIEI0BaHNUS;

—IIPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (U3MYECKHX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU M TBEPAOrO TEJa; CHJIa TPEHMS CKOJIBKEHUS; JABICHUE BO3/1yXa; BBITAIKUBAIOIIAS
cuJla, NEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUJKOCTb TeNO; KOA(PHUIMEHT IMOJIE3HOTO JIeHCTBUA
IPOCTBIX MEXAHU3MOB), CIEIys IPEUI0KEHHOW MHCTPYKIMM: IPU BBINOJIHEHUH H3MEPEHUN
coOuparh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE HCKOMOW BEJTMYMHBL;

—co0MroIaTh MpaBWJIa TEXHUKH O€30MacHOCTH TpHU  paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

—YyKa3bplBaTh HNPUHLUNBI JEHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOIIAIONIMECS COCYAbl, OapoMETp, pbluar, MOJABUKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAs TIOCKOCTb;

—XapaKkTepu30BaTb MNPUHIUMBI JEHCTBUS M3YYEHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAaHUsA (B TOM YHUCIIE: MOJIIIMITHUKU, YCTPOMCTBO BOJOINPOBO/A,
TUIPABIMYECKUA TIPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIONb3Ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SBJIEHUH UM HEOOXOAMMblE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

—IpPUBOAUTE TpPUMEpPhl / HAXOAUTh HHGOPMAIMIO O MpPUMEPax MPAKTUYECKOIO
MCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM YXKU3HU JUIsl oOecnieyeHus 0e30MacHOCTU
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 310pOBbA U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEICHNUS B OKpY KaloIiel cpese;

—OCYILECTBIATH OTOOpP MCTOYHHUKOB MH(pOpMaluu B ceTd MHTepHET B COOTBETCTBUHU C
3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM M ITyTEM CPABHEHUS Pa3JINYHBIX
MCTOYHUKOB BBIJENATh MHPOPMAIUIO, KOTOpas SBISIETCS NMPOTUBOPEUMBON WM MOMKET OBITH
HEJIOCTOBEPHOM;

—MWCIOJb30BATh MPHU BBHINOJHEHUN YUEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
(bu3nYecKoro cojaep:KaHMsl, CIpPaBOYHbIE MaTepHalibl, pecypcbl cetu IHTepHeT; BianeTh

npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HH(OpMAMU W3 OJHOW 3HAKOBOM
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CUCTEMBI B IPYTYIO;

—CO31aBaThb CO6CTB€HHBIC KpaTKUEC MUCbMCHHBIC U YCTHBIC COO6IJ_ICHI/I$I Ha OCHOBE 2—3
HCTOYHHUKOB MH(POPMALUU (PU3UIECKOTO COACPKAHUSA, B TOM YHUCIIE MYOJIUYHO JIeNaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN; MPU 3TOM T'PAMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHSATUIHBIN ammapar Kypca (U3HKH, CONPOBOXKAATH BHICTYILUICHUE
MPE3EHTALUEM;

—TIpU BBIMIOJTHCHUN Y4EOHBIX MPOCKTOB M UCCIICIOBAHUIN paclpeesiTh 00sS3aHHOCTH B
rpyIIIE B COOTBETCTBUH C ITOCTaBICHHBIMU 33/1a4aMH, CJICUTH 32 BHIIIOJIHEHUEM ILJIaHA IEHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI; BbICTPaWBATh
KOMMYHUKATHBHOC B3aI/IMOI[€I\/JICTBI/Ie, YUUTBIBAsA MHCHHUC OKPYKAIOMIUX.

. 8 kuacce

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaxaTh c(POPMHPOBAHHOCTD Y
00y4aromuxcsi yMEeHH:

—MUCIIOJIb30BATh IMOHATHUA: MACCa W pasMEpbl MOJICKYJI, TCIIJIOBOC ABHWKCHUC aTOMOB H
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIC TeJa, HACHIIICHHBIN
Y HEHACBIIICHHBIA Map, BIAXKHOCTb BO3/yXa; TEMIEparypa, BHYTPEHHsISI 3HEpPrus, TEIIOBOU
JIBUraTelb; AJIEMEHTAPHBIA AIIEKTPUYECKUN 3apsil, SJIEKTPUUECKOE I10Jie, IMPOBOJAHUKUA U
JUDJICKTPHUKH, IIOCTOSIHHBIN BHGKTpI/I‘IGCKI/Iﬁ TOK, MAarHuTHOC€ II0JIC,

—pa3nuyuath sBJIEHUS (TEIUIOBOE pacIIMpEeHHue/CKaThe, Terionepeaada, TEeIrIoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIAPHBIE SIBJICHMS, HCIApPEHUE, KOHJIEHCAllUs, IUIABJICHHE,
KpucTau3anusi (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TeraonpoBOJIHOCTh, KOHBEKIIUS,
W3IIYYCHHE); DJIEKTpU3AIUsl TEJ, B3aUMOJICUCTBHE 3apsOB, JCHCTBUS AIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHUC, B33HMOI[€fICTBI/I€ MAarHuToB, I[Gf/iCTBPI@ MAarauMTHOI'O IIOJIA HAa IMPOBOAHUK C
TOKOM, 3JICKTPOMArHWTHAash WHIYKIM) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PUZNYECKOE SIBIICHUE;

—pacrno3HaBaTh IPOSBIECHUE U3YUYEHHBIX (U3NYECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B
TOM HUCJIIC (1)I/IBI/I‘I€CKI/IC SABJICHUS B IIPUPOAC: MTOBEPXHOCTHOC HATSPKCHUEC U KAITUJIJISAPHBIC ABJICHUS
B MIPUPOJIE, KPUCTAILTBI B IPUPOJE, n3nyueHue CoHIla, 3aMep3aHie BOJOEMOB, MOPCKHUE OpU3BI,
o0Opa3oBaHHe pOCHI, TYMaHa, MHEsl, CHETa; dJIEKTPUUECKHE SBIEHUS B aTMocdepe, SEKTPUIECTBO
JKUBBIX OPTraHW3MOB; MAarHUTHOE TOJie 3eMJIH, JIpeiid) MOTIOCOB, PO MAarHUTHOTO TIOJS ISt
JKU3HHU Ha 3eMJie, MOJSIPHOE CHUSHHE; IMPU ATOM MEPEBOAUTH MPAKTHYECKYIO 33a/1ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKH (DU3MUECKUX SBIICHHIA,

—ONUCHIBATh U3yUYEHHBIC CBOWCTBA Te U (PU3UYECKHE SBICHHUS, UCTIONB3YS (pU3UUecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YAeNIbHas TeII0OEMKOCTh

BCIICCTBA, YyACJIbHAsA TCIUIOTA IUIABJIICHHA, YACJIbHAA TCIIOTA Hap006p330BaHI/I$I, yacibHas
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TEIUIOTa CrOpPaHUs TOIMJIMBA, KOI(Q(QUIMEHT IOJEe3HOro JEHCTBHMs TEIUIOBOM MAallMHBI,
OTHOCHUTEINIbHAS BJIAXXHOCTb BO3JyXa, AJIEKTPUUYECKUH 3apsl, CUJIa TOKa, HIIEKTPUYECKOE
HalpspKEHUE, CONPOTUBIIEHHE INPOBOJHMKA, YIEIBHOE CONPOTHUBICHHE BEIIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA); MPHU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAYEeHUsI U eIMHULIbI (PU3MUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME JTAHHYIO (DU3MYECKYIO BEIWYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TI'paduKH
U3YYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEINYMH;

—XapaKTepu3oBaTh CBOMCTBAa Tes, (U3MYECKHUE SBJICHUS U IPOLECChl, HCIOIb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIECTBA, IPUHIMII
CYIEpIO3UIMM T0JIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aiis
ydacTKa 1enH, 3akoH Jlxoyns—IJIeHna, 3akoH COXpaHEHUs] SHEPTUH; IIPU 9TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BhIPAKEHUE;

—OOBACHATh (PU3MUECKHE IPOLECCHl M CBONCTBA T€Jd, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluil MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISIBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHE M3 1—2 JOrMYecKUX IIaroB ¢ ONOpoil Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3nueckux sBICHUH, GPU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pemarb pacy€THble 3aJaud B 2—3 JEHCTBUA, HCHOJIB3Yd 3aKOHBI U (HOpMyIbL,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4d 3alMChIBAaTh KPAaTKOE
YCIIOBUE, BBISBIIATH HEAOCTATOK JIAHHBIX JJIs PELIEHUS 3a7aud, BBIOUpaTh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble il €€ pelleHus,, NMPOBOAUTh PAcUEThl M CPABHMUBATH NOJIYYEHHOE 3HAYCHHE
(bu3MUecKoil BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE€ MOXHO PpEHINTh NPU TOMOIIM (PUINUYECKUX
METOJIOB; HCIIOJIb3Yysl OIKMCAaHUE WCCIIEIOBaHUs, BBIACIATh IMPOBEPSIEMOE MPEANONIOKEHHE,
OLICHMBATh [TPaBUWJIBHOCTH MOPSAKA POBEACHUS UCCIIE0BaHMS, 1E€1ATh BHIBOJIBI;

—IIPOBOJIUTH ONBITHI MO0 HAOIIOACHUIO (PU3NYECKUX SIBIECHUN MM (PU3MUECKUX CBOWCTB
Ten (KanWUISIpHbIE SIBJICHMSI, 3aBUCUMOCTh JaBJICHUs BO3JyXa OT €ro oObéma, TeMIlepaTyphl;
CKOpOCTHU nporecca OCTBhIBaHUS/HAarpeBaHus npu U3ITy4YEeHUN oT 1BeTa
U3JTY4aoLeH/moraonaomeil  MoBepXHOCTH; CKOPOCTh HCHApeHHs BOABI OT TEeMIIEepaTyphl
KUAKOCTH U IIJIOLAAHN €€ MOBEPXHOCTH; DJIEKTPHU3ALMA TNl U B3aUMOJEHCTBUE DIIEKTPUUECKUX
3apsA0B; B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHUTOB, BHU3yaJlu3allusg MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHWTOB; JI€HCTBUS MAarHUTHOTO TMOJS HAa MPOBOJHHK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSHHOTO  ToKa):  (OpMYJIMPOBATH
IpoBepsieMble TPEINOJI0KEHHU, COOMpPATh YCTAaHOBKY W3 TPEMJIOKEHHOIO 000pyIOBaHHUS;
OTMCHIBATh XOJ ONbITa U POPMYITUPOBATH BBHIBOJIBI;

—BBINOJHATh MPSAMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa,
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CWJIBI TOKa, HANpPSDKEHHs C MCIOJIb30BAaHUEM AHAJOTOBBIX NMPUOOPOB M JNATYMKOB (PUIUUECKHUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThI U3MEPEHUN C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;

—TIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTU OJHOU (DU3MUYECKON BEITUYHHBI OT JIPYTOU C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COTIPOTHUBIICHUS IPOBOIHUKA OT €0 JIJTUHBL,
IJIOIIAM TIONEPEYHOr0 CEYEHMS] U YAEIbHOIO CONPOTHUBIICHHS BEIIECTBA IPOBOJHUKA; CHUJIbI
TOKa, MAYILEr0 4Yepe3 IPOBOJHMK, OT HANpPSDKECHUS HAa IMPOBOJHHUKE; MCCIIECIOBAaHUE
II0CJIEZI0BATENBHOIO U MApaJIEIbHOIO COEMHEHUI IPOBOIHUKOB): INIAHUPOBAThH HCCIIEA0BAHUE,
coOuparh yCTaHOBKY U BBINOJHATh U3MEPEHUs, CIeNys MPeIIoKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTH B BHUJAE TaOnuil ¥ TpaduKOB, JelaTh BBIBOJABI MO pe-
3yJbpTaTaM UCCIEA0BaHUS;

—IIPOBOJINTh KOCBEHHBIE W3MEpeHUs (pu3muecKux BeNu4MH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHE TMPOBOJHUKA, paboTa W MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys MPEASIOKEHHON
UHCTPYKLHUH, U BBIYUCIISATh 3HAUEHUE BEJTUUNHBI;

—co0MroIaTh  MpaBWJIa TEXHUKH O€30MacHOCTH TpHU  paboTe ¢ J1adopaTopHBIM
o0opynoBaHuEeM;

—XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha MX omucaHus (B TOM YHUCIE: CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETD,
napoBas TypOWHa, ammepMeTp, BOJbTMETP, CUETYUK OJIEKTPUUECKON HHEpPruH, dJeK-
TPOOCBETUTENIbHBIE MPHOOPHI, HarpeBaTeIbHbIE 3JIEKTPONPHOOPHI (IPUMEPHI), IIEKTPUUECKHE
NPEJOXPAHUTENH; IIEKTPOMArHUT, 3JIEKTPOBUTaTElb NOCTOSHHOTO TOKA), UCIIONIb3Ys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATEIb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbI MIEKTPUUECKUX
Lenel ¢ MOCIeA0BaTeNIbHBIM U MapajuIeNIbHbIM COCAVMHEHUEM DJIEMEHTOB, PA3jIM4asl YCIOBHBIE
0003HaYeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIENel;

—IIPUBOANTE  NPUMEPHI/HAXOAUTh HWHPOPMALMIO O MpPUMEpPax MPAKTHYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHWI B MOBCEJIHEBHOW JKU3HM JJIs oOecredeHus 0e301MacHOCTH
npu obOpaiieHuu ¢ npuOoOpaMHd MW TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 3/10pOBbI U
cOOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpene;

—OCYILECTBIIATh MOUCK MHpOpManuu (pusnyeckoro coaepkanust B cetu VHTepHer, Ha
OCHOBE HMEIOIIMXCS 3HAHWM U IIYTEM CpPAaBHEHUs JOIOJIHUTEIIBHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMalLIKI0, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

—MCII0JIb30BaTh MPH BBIMOJHEHUU YUEOHBIX 3aJJaHUil HayYHO-TIOMYJIAPHYIO JIUTEPATYPY
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(Gu3n4ecKkoro coaepxkKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BIaleTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHuss HHGOPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE W KpaTKUE YCTHbIE COOOIeHus, 000011as
UH(POPMALIMIO U3 HECKOJBKUX MCTOUYHMKOB (PM3MUECKOrO COAEP’KaHUs, B TOM 4YUCIE IyOJINYHO
IPEJCTaBIISITh PE3YJbTaThl IMPOEKTHOM WM HCCIEAO0BATEIbCKON JEATEIbHOCTH; IPU 3ITOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALINEH;

—IIpU BBINOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCIEAOBAHUM (DU3NYECKUX IPOLIECCOB
pacripenenaTs 0043aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33Ja4aMH, CIEAUTH 3a
BBIMIOJITHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHbIN
BKJIaJ] B JCSTEIBbHOCTb I'DYIIBI; BBICTPAaNBATh KOMMYHUKAaTUBHOE B3aWMOJAEHCTBHE, IPOSBIIAA
TOTOBHOCTb pa3periaTtb KOH(IUKTHI.

. 9 ki1ace

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
00yyYaroImuxcst yMEHUH:

—MWCIIONb30BaTh IOHATHS: CHUCTEMa OTCU€Ta, MaTepuallbHas TOYKa, TPAEKTOpHS,
OTHOCUTEJIbHOCTh MEXaHMUYECKOTo JIBUKeHUs, nedopmanus (ynpyras, IulacTUYecKas), TpeHHE,
LHEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTU TBEPOTO Tejla, pABHOBECUE; MEXaHUUECKUE KOJICOAHUs U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPA3BYK; IEKTPOMArHUTHBIEC BOJIHBI, LIKaJla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pYKOCTh U JAIbHO30PKOCTb, CIIEKTPhl UCITYCKaHMs U IOTJIONIEHUs; anbda-, 6eTa- u
ramma-u3JIy4eHHUs, U30TOIbI, I€pHast YHEPTeTHKA;

—pa3nuyarh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBH)KEHUE, CBOOOJHOE Ma/IEHUE Tell, PABHOMEPHOE JBHKEHHE
[0 OKPY)KHOCTH, B3aUMOJECWCTBHUE Te€J, PEAKTUBHOE [BUKEHHE, KOJeOaTelbHOE JBM)KEHUE
(3aTyxaromue U BBIHYXJICHHBIC KOJIeOaHus), pe30HAHC, BOJTHOBOE JBUKEHUE, OTPAKEHHE 3BYKa,
IPSIMOJIMHEMHOE PAacIpOCTPaHEHHUE, OTPAKEHUE U IPEJOMIIEHUE CBETa, MOJIHOE BHYTPEHHEE
OTpa’kK€HHE CBETa, Pa3JIoKEHHE OEJoro CBeTa B CIEKTP U CI0KEHUE CHEeKTPAIbHBIX I[BETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs pPaJHMOaKTHMBHOCTh, BO3HMKHOBEHME JIMHEHYATOTO CIIEKTpa
U3ITy4eHHs) 110 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JaHHOe (prU3MUYEecKoe SIBJICHUE;

—pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SBICHUH B OKpyXarolieM Mupe (B
TOM uucie (pU3ndecKue sIBICHUs B IPUPOJIE: PUIUBBI U OTIUBBI, IBHKeHHUE M1aHeT ColHeYHON

CUCTEMBI, PCAKTUBHOC JIBMKCHHUEC JKUBBIX OpPraHu3MOB, BOCIPUATHE 3BYKOB KXHBOTHBLIMH,
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3eMIIETPSICEHUE, CEHCMUYECKUE BOJIHBL, IIyHAMH, 9X0, [[BETA TEJI, OITUYECKHUE SBJIECHUS B IPUPOJE,
Ouonornyeckoe JEHCTBHE BUIMMOTO, YIbTPAa(UOIETOBOTO M PEHTICHOBCKOTO W3IyYCHUH;
€CTECTBEHHBIN PaHOaKTUBHBIN (DOH, KOCMHUYECKHE JTyYH, PAAHUOAKTHBHOE U3Ty4E€HUE IPUPOIHBIX
MHUHEpAJIOB; JIeHCTBUE PAJUOAKTUBHBIX W3JIy4YeHMH Ha OpraHuM3M 4eJOBeKa), IpU 3TOM
IEPEeBOJIUTh MPAKTUYECKYIO 33Jauy B y4e€OHYIO, BBIAEIATH CYIIECTBEHHbIE CBOWCTBA/IMPU3HAKU
(bu3nUeCKUX SBICHHIA;

—OTHCHIBATh U3YYEHHBIC CBOMCTBA Te M (PU3NUYECKUE SABICHUS, UCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (CPEe/IHASA U MIHOBEHHAsI CKOPOCTh Tella IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMelleHue, yTh, yIII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHUe
CBOOOJTHOTO TaJeHHsI, BEC Tella, WMITYJIbC TeJa, MMITYJbC CHJIBI, MEXaHWYeckas paboTta u
MOIIIHOCTb, IOTEHI[AJIbHAS SHEPT U TeJIa, HOIHATOr0 HaJl IOBEPXHOCTHIO 36MJIU, TOTEHIMAIbHAS
SHEprus CXKaToM MPYKHWHbI, KHHETUUYECKasi SHEPrus, MOJIHAsl MEXaHWYecKas SHeprus, Nepuos u
4acToTa KosjeOaH!i, JUIMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KA3aTeNb
IPEJIOMIICHUS CPEIbl); IPU OMMCAHUY TPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT HCTIOTIB3yEMBIX
BEJIMYHMH, 0003HAYCHHUS W €IUHUIIBI (PU3UUYECKUX BEITMYMH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE
JTAaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMHM BEIMYMHAMHU, CTPOUTh TpapUKH H3Yy4EHHBIX
3aBUCUMOCTEH (PHU3MYECKUX BEINYMH;

—XapaKTepru30BaTh CBOMCTBA TeJ, (DU3MUYECKHE SBJICHUS U MPOLECCHI, HCIIONB3Ys 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYNEPHO3ULIUU CHUJI, TPUHIUI
OTHOCUTENIHOCTH ['anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3AKOHBI OTPAKEHUS
U TPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsA0BOIO M MAacCOBOIO 4YMCEN NPHU SIAEPHBIX
peakuusx; OpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

—OOBSACHATh (PU3MUYECKHE TPOLIECCHl M CBOMCTBAa Te€l, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluil NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISIBIATH IPUUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTh OOBSCHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpPOl Ha 2—3 HM3y4YEHHBIX CBOWCTBA
buznyecKux SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemarb pacy€THbIe 3aJaud (OMMparoIluecss Ha CUCTeMy Hu3 2— 3 ypaBHEHHN),
UCTIONB3YSl 3aKOHBI M (hOpMYJIbI, CBS3bIBAIOIIME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHaIU3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPATKOE YCJIOBME, BBISBIATH HEOCTAIOUINE WM HM30BITOYHBIE
JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE Ul PELIEeHUs, MPOBOJUTH PacUEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3NYECKON BETMUHHBL;

—pacro3HaBaTh MPOOJIEMbl, KOTOPBIE MOXKHO pEIIUTh NpU IMOMOIIM (PU3HUECKUX

MCTOJOB; HCIIOJB3yd OIHCAHHUE HUCCICAOBAHUA, BBIACIATH IMPOBEPIACMOC MMPECAIIOJIOKCHHUC,
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OILICHUBATh TPABWJIBLHOCTh TIOPSIIKA MPOBEACHUS HCCICIOBAHUs, JEIaTh BBIBOJBI, HHTEPIIpE-
TUPOBAThH PE3yIbTAThl HAOIIOICHUI 1 OIIBITOB;

—TIPOBOJIUTH OIBITHI IO HAOIIOMCHUIO (PU3UYECKHUX SBICHUN WM (DU3HUECKUX CBOWCTB
Tes (M3ydeHrue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXPAaHEHUS SHEPTHH; 3aBHCUMOCTh TIEpHOIa
KoJIeOaHmit

MPYKUHHOTO MasTHUKAa OT MAacChl Ipy3a U JKECTKOCTH TPYKUHBI U HE3aBHCHUMOCTH OT
AMIUTATYIBI MaJlbIX KOJeOaHUi; MPSIMOJUHEHHOE PacIpOCTPAaHEHHE CBETA, PA3JIOKCHHE OEIOTO
CBETa B CIICKTP; U3yYCHHE CBOWCTB M300paKCHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKEHHS
npeaMera B cCoOMparoliei JInH3e; HaO0ACHUE CIUIONIHBIX U JIMHEHYAThIX CIICKTPOB M3ITyYCHHS):
CaMOCTOSITEIILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000PYAOBAHHUS;, OMMCHIBATH X0/
OTIBITA M €T0 PE3yJIbTaThl, POPMYITUPOBATH BEIBOJIBI;

—IPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHUI0 TIPSAMBIX H3MEPEHH, ONpeAeiss CpelaHee
3HAYCHUE U3MEPSIEMON BeMYHHBI ((POKYCHOE pacCTOsSTHUE COOMparoNIel JTMH3bI); 000CHOBBIBAThH
BEIOOD cItoco0a H3MEPEHUS/ I3MEPUTEITHHOTO TPHOOPA;

—TIIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYHH C HCIIOJIB30BAHHECM
NPSIMBIX W3MEPECHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU NpPU PAaBHOYCKOPCHHOM JIBHXKCHHUHU Oe€3
HAYaIbHOM CKOPOCTH; TepHoja KoJeOaHW MaTeMaTHYeCKOro MasTHHUKA OT JIJIMHBI HUTH;
3aBUCHMOCTH YTJIa OTPAKEHUS CBETA OT yrJjla MaJeHUsl U yria MPEeIOMIICHUS OT yIJia TaJICHUS):
TUTAHUPOBATh WCCIIE0OBAHNUE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJTYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BETUYMH C YUETOM 3aJaHHON MOTPEIIHOCTH U3MEpPEHUI
B BUJIE TaOIHIl U TpaUKOB, AeNaTh BBIBOJBI MO PE3YNIbTaTaM HCCIEIOBAHNUS;

—TIIPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (U3MUSCKUX BEIMYMH (CpeaHSsT CKOPOCTh U
YCKOpEHUE Tejia MPH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO MAJICHUS, KECTKOCTD
NPYXUHBI, KOXPOUIIUEHT TPEHUSI CKOIBbKEHHUS, MEXaHuYecKas paboTa M MOIIHOCTb, YacTOTa U
nepuo KosuedaHui MaTeMaTUYecKoro U MPY>KMHHOTO MasTHUKOB, ONTHYECKAas CUJIa COOMparoIIen
JUH3bI, PAJUOAKTHUBHBIA ()OH): ITUTAHUPOBATH HW3MEPEHUS; COOMPATh SKCICPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATH H3MEPEHHUS, CIIeIYS PEUIOKCHHON HHCTPYKITUHU; BEIYUCIISATH 3HAUCHHE
BEJIMYMHBI M aHATH3UPOBAThH TIOTyYEHHBIC PE3YIbTAThI;

—Cco0moIaTh TIpaBHJIa TEXHUKH O€30MacHOCTH TMpu  paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

—pa3nuvaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (PU3NYCCKUX MOJIEJIei: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPOE TENI0, TOUCYHBI UCTOUYHUK CBETA, Ty4, TOHKAs JIMH3A, TIaHETapHast
MOJIeJIh aTOMa, HYKJIOHHAs: MOJIeIb aTOMHOTO SJIpa;

—XapaKTepU30BaTh TPHUHIHUIBI JEHCTBUS WM3YYCHHBIX IPUOOPOB W TEXHUYCCKUX

YCTPOMCTB C OMOpPOM HA WX ONHCAHHWSA (B TOM YHCJE: CIUIOMETP, TATYMKUA ITOJOKEHHUS,
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paccTosHUS W YCKOPEHHUs, pakeTa, d3XOJO0T, OYKH, IEpUCKOIN, (oToanmapar, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), Mcmonb3ys 3HaHUS O CBOMCTBax
¢u3nUeckux sBICHUH U HEOOXOqMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—HCIIONIb30BATh CXEMBl U CXEMAaTUYHbIE PUCYHKHM M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TPHOOPOB U TEXHOIOTMYECKHUX IPOLIECCOB MPH PEIIEHUH y4eOHO-TPAKTHUECKUX
3ajjay; ONTUYECKUE CXEMBI I IOCTPOSHUs M300pakeHHUH B IUIOCKOM 3€pKajle U COOMparoei
JIMH3E;

—IIpUBOAUTE  NPUMEPBI/HAXOAUTh HMHPOPMALUMIO O IPUMEPAX MPAKTHYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW KU3HU A o0ecnedeHus: 6e301acHOCTH
npu oOpamieHuu ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbSI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKPYIKaIOILEH Cpejie;

—OCYILECTBIIATh MOUCK HH(pOpMalMKU (U3UUECKOro cojepxkanus B ceTu MHTepHer,
CaMOCTOSITENIbHO (POPMYJIHPYsI HOUCKOBBIN 3a1IpOC, HAXOIUTH ITyTH ONPEAEICHHs JOCTOBEPHOCTH
MOJYYeHHOUW H(pOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN M JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

—MCIOJB30BATh TPU BBHIOJHEHUN YUEOHBIX 33aJaHUIl HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
(Gu3nMUecKoro coJepxkKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BIaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMALNH
U3 HECKOJBKMX MCTOUYHUKOB (PU3MYECKOTO COAEP)KaHUs, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON JAESATENBbHOCTH; IPH 3TOM TIPAaMOTHO MCIOJB30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4yaemoro pasjena (pU3uKyu U CONPOBOXKAATh BHICTYIIEHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

—IIpu pazpabotke pabouei mporpaMmbl B TEMAaTHYECKOM TJIAHUPOBAHUU JIOJKHBI OBITH
YUYTEHbI BO3MOXKHOCTH HCIIOJIb30BAaHUSI 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa3oBaTeIbHBIX PECYPCOB,
ABIIAIOIIMXCST  Y4eOHO-METOAMYECKUMU  MaTepuagamMu  (MyJbTUMEIUNHBIE  MPOrPaMMBI,
AIIEKTPOHHBIE YUYEOHUKH U 3a/laYHUKH, 3JIEKTPOHHbIE OMOINOTEKHU, BUPTyalbHbIE JabopaTopuu,
UTPOBBIE TMPOTPAaMMBbI, KOJJICKIMH LHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLIMX
nunaktuaeckue BosmoxkHoctu KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00

00pa3zoBaHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJACC
Koau4decTBo 4acoB
Ne HaunmeHoBaHMe pa3aejioB M TeM JuiekTpoHHbIE (L poBbIe) 00pa3oBaTe/bHbIE
KouTtpoJbHbie IpakTHyeckune
n/n MpPOrpamMmmbl Bcero pecypcbl
padoThI padoThI
du3KKa — HAyKa O IIPHPOIE https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fizicheskiv-
1 2 eksperiment
B — https://resh.edu.ru/subject/28/7/
) ) https://foxford.ru/wiki/fizika/mezhdunarodna
ya-sistema-edinits-si
EcTtecTBeHHOHAyUHBIN METO https://resh.edu.ru/subject/28/7/
3 MO3HaHUS 2 https://foxford.ru/wiki/fizika/stroenie-
veschestva
CrpoeHnue BemiecTBa https://resh.edu.ru/subject/28/7/
4 1 https://foxford.ru/wiki/fizika/fazovye-
perehody
JIBokeHne U B3aUMOJICHCTBUE https://resh.edu.ru/subject/28/7/
5 YaCTHI] BEMIECTBA ) https://foxford.ru/wiki/fizika/agregatnye-
sostovaniva-veschestva
ArperaTHble COCTOSHUS BELECTBA https://resh.edu.ru/subject/28/7/
6 ) https://foxford.ru/wiki/fizika/mehanicheskoe-

dvizhenie
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fizicheskiy-eksperiment
https://foxford.ru/wiki/fizika/fizicheskiy-eksperiment
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mezhdunarodnaya-sistema-edinits-si
https://foxford.ru/wiki/fizika/mezhdunarodnaya-sistema-edinits-si
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/stroenie-veschestva
https://foxford.ru/wiki/fizika/stroenie-veschestva
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fazovye-perehody
https://foxford.ru/wiki/fizika/fazovye-perehody
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/agregatnye-sostoyaniya-veschestva
https://foxford.ru/wiki/fizika/agregatnye-sostoyaniya-veschestva
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie

https://resh.edu.ru/subject/28/7/

MexaHn4ecKoe IBUKEHUE 3
7 https://foxford.ru/wiki/fizika/massa
WHepuus, Macca, IIOTHOCTb 4 https://resh.edu.ru/subject/28/7/
8 ’ ' https://foxford.ru/wiki/fizika/sily
Cuita. Bunel cuin 14 https://resh.edu.ru/subject/28/7/
9 https://foxford.ru/wiki/fizika/davlenie-
zhidkosti-na-dno-sosuda
HaBnenune. Ilepenaya paBieHus 3 | https://resh.edu.ru/subject/28/7/
10 TBEPABIMU TEJIAMU, KUJIKOCTSIMU U https://foxford.ru/wiki/fizika/gidrostatichesko
razaMu e-davlenie
JlaBneHue XuaKOCTH 5 | https://resh.edu.ru/subject/28/7/
1 https://foxford.ru/wiki/fizika/atmosfernoe-
davlenie
ATMoc(hepHoe TaBiieHue 6 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-
12 arhimeda-dlya-tel-nahodyaschihsya-v-
zhidkosti-ili-gaze
JlelicTBue JKMOKOCTM M Ta3a Ha @ § https://resh.edu.ru/subject/28/7/
MOTPYXEHHOE B HUX TEJO https://foxford.ru/wiki/fizika/davlenie-
13 - -
zhidkosti-na-dno-sosuda
PaGora u momtHOCTH 3 https://resh.edu.ru/subject/28/7/
14 https://foxford.ru/wiki/fizika/mehanicheskaya

-rabota
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/massa
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/sily
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/gidrostaticheskoe-davlenie
https://foxford.ru/wiki/fizika/gidrostaticheskoe-davlenie
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/atmosfernoe-davlenie
https://foxford.ru/wiki/fizika/atmosfernoe-davlenie
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota

TIpoCThIEe MEXaHH3MBI 6 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/kpd-prostyh-
15 mehanizmov
MexaHH4ecKast YHEpIHsL 5 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-
16 sohraneniva-mehanicheskoy-energii
OBILIEE KOJIMYECTBO YACOB IIO 68

I[TPOT'PAMME
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/kpd-prostyh-mehanizmov
https://foxford.ru/wiki/fizika/kpd-prostyh-mehanizmov
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii
https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4decTBo 4acoB
Ne HaunmeHoBaHMe pa3aejioB M TeM JuiekTpoHHbIE (L poBbIe) 00pa3oBaTe/bHbIE
KouTtpoJbHbie IpakTHyeckune
n/n MpPOrpamMmmbl Bcero pecypcbl
padoThI padoThI
CTpoeHHe U CBOHCTBA BellecTBa https://resh.edu.ru/s.ul.)iec.t/28/8/
https://foxford.ru/wiki/fizika/osnovnye-
1 7 polozheniva-mkt-i-ih-opytnoe-obosnovanie
TerutoBble mpouecchl https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/teplovye-
2 22 yavleniya
DNEeKTpUYECKHE 3apsbl. https://resh.edu.ru/subject/28/8/
3 3apsoKeHHbBIC Tena " ux https://foxford.ru/wiki/fizika/zakon-oma-dlya-
B3aUMOJICHCTBHE uchastka-tsepi
TToCTOSTHHBII HTEKTPHUECKHil TOK | https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/elektricheskiy-
4 20 tok
MarxuTHrle ABIICHUS https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/magnitnoe-pole
5 7
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https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/magnitnoe-pole

:‘)J'IGKTpOMaI‘HI/ITHaH HHAYKOUA

https://resh.edu.ru/subject/28/8/

https://foxford.ru/wiki/fizika/vavlenie-

elektromagnitnoy-induktsii

OBLIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68
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https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii

TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Koau4decTBo 4acoB
Ne HaunmeHoBaHMe pa3aejioB M TeM JuiekTpoHHbIE (L poBbIe) 00pa3oBaTe/bHbIE
KouTtpoJbHbie IpakTHyeckune
n/n MpPOrpamMmmbl Bcero pecypcbl
padoThI padoThI
Mexanuueckoe JIBIKCHUC u https://resh.edu.ru/subject/28/9/
CIIOCOOBI €r0 OIMCAaHUI https://foxford.ru/wiki/fizika/mehanicheskoe-

1 10 dvizhenie
B3auMoeiicTBIe Tel https://resh.edu.ru/subject/28/9/

) 20 https://foxford.ru/wiki/fizika/sily
Mexannueckue KoJieOaHns | https://resh.edu.ru/subject/28/9/

3 7 https://foxford.ru/wiki/fizika/osobennosti-

garmonicheskih-kolebaniy
MexaHnyeckue BOJIHBI. 3BYK https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-

4 8 garmonicheskih-kolebaniy
DIIeKTPOMarHuTHOE rnojue u https://resh.edu.ru/subject/28/9/
AJIEKTPOMArHUTHBIC BOJTHBI https://foxford.ru/wiki/fizika/peredacha-

5 6 elektromagnitnoy-energii
3aKOHBI pacIpOCTPAHEHHUS CBETA https://resh.edu.ru/subject/28/9/

6 6 https://foxford.ru/wiki/fizika/rasprostranenie-

sveta
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https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/sily
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/peredacha-elektromagnitnoy-energii
https://foxford.ru/wiki/fizika/peredacha-elektromagnitnoy-energii
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/rasprostranenie-sveta
https://foxford.ru/wiki/fizika/rasprostranenie-sveta

JIuH3bl U onTUYECKUE TPUOOPHI

https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/tonkie-linzy

7
PasjosKenue GeI0ro CBETa B CIIEKT] https://resh.edu.ru/s.ul-)iec.t/28/9/

https://foxford.ru/wiki/fizika/zakony-

8 prelomleniva-sveta

9 Hcnyckanue U MorionieHue cBeTa | https://resh.edu.ru/subject/28/9/
aTOMOM |
CTpoeHie aTOMHOTO Spa https://resh.edu.ru/s.ul-)ie.ct/.28/9/ -

https://foxford.ru/wiki/himiva/modeli-

10 stroeniva-atoma
SnepHble peakiuu https://resh.edu.ru/subject/28/9/

11 https://foxford.ru/wiki/himiva/atomnoe-yadro
Cucremaruzauuss W 0000IEHHE https://resh.edu.ru/subject/28/9/
MIPEAMETHOTO COJICPIKAHUS U OTIbITa https://foxford.ru/wiki/fizika/oformlenie-

12 NEATeTLHOCTH,  MPUOOPETEHHOTO zadach

P U3YYEHUU BCETro Kypca GU3NKU

OBILIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME
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https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/tonkie-linzy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/zakony-prelomleniya-sveta
https://foxford.ru/wiki/fizika/zakony-prelomleniya-sveta
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/himiya/atomnoe-yadro
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/oformlenie-zadach
https://foxford.ru/wiki/fizika/oformlenie-zadach



